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FOOD COST VARIATIONS: IMPLICATIONS FOR THE FOOD STAMP PROGRAM. By Paul E.
Nelson, Jr., and James M. MacDonald, Commodity Economics Division, Economic
Research Service, U.S. Department of Agriculture. Technical Bulletin No. 1737.

ABSTRACT

Differing supermarket prices and household purchase practices affect real

food stamp benefits. Within cities, supermarket prices typically vary by up

to 7 percent, with extremes of up to 25 percent. Price differences do not

show regional patterns. Instead, price differences are store-specific and
reflect store costs, neighborhood characteristics, and company strategies. Low-
income households do not necessarily pay higher food prices. Actual household
purchase practices differ from Government recommendations and raise household
food costs by 5 to 8 percent over the cost of the recommended diet.

Keywords: Food Stamp Program, Thrifty Food Plan, supermarkets, food prices,
Standard Metropolitan Statistical Areas
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SUMMARY

Differing supermarket prices and household purchase practices affect real

food stamp benefits. Within cities, supermarket prices typically vary by up

to 7 percent, with extremes of up to 25 percent. Price differences do not show
regional patterns. Instead, they are store-specific, reflecting store costs,
neighborhood characteristics, and company strategies. Low-income households

do not necessarily pay higher prices. Actual household purchase practices
differ from Government recommendations and raise household food costs 5 to 8
percent over the cost of the recommended diet.

Warehouse stores in our study had the lowest price indexes, falling 10-20
percent below conventional supermarkets. Warehouse store prices pressured
competing conventional supermarkets to reduce their prices, on average, by

2-4 percent., A supermarket firm”“s extent of vertical integration also affected
prices. Extensively integrated firms (those that own their buying and distri-
buting facilities) had 2 percent lower price indexes than other supermarkets.
Other cost factors, such as insurance costs, store access, and the amount of
services offered, also affected store prices.

Indexes for the Government”s Thrifty Food Plan (TFP) were higher in locations
where high proportions of the population were without a car. Holding car-
ownership constant, income was positively associated with food prices: higher
income areas tended to pay higher prices for food.

Central city stores had higher prices than other stores in the Standard Metro-
politan Statistical Areas (SMSA”s) because of a clustering of high-cost stores

(no vertical integration, high insurance, difficult access for stocking) in

the central city. Income was not associated with the higher prices in central
city stores because stores in the city”s low-income neighborhoods did not have
higher prices than elsewhere in the city. Food prices varied enough across stores
to suggest that households with large food expenditures can benefit from compari-
son shopping.

This report compares the actual food purchase practices of food stamp house=-
holds with those recommended in the Thrifty Food Plan. Actual consumption in
some categories (particularly meat, poultry, and fish, and sugars and sweets)
exceeded TFP recommendations, with lower actual purchases in other categories
(particularly cereals; citrus fruit and vegetables; and milk, cheese, and

ice cream). 1In 1982, actual consumption patterns raised the cost of a market
basket of food by about 9.5 percent over the cost of what was recommended in
the TFP market basket. However, 1983 revisions have moved the TFP allocation
closer to actual purchase practices.

iii






Food Cost Variations

Implications for the Food
Stamp Program

Paul E. Nelson Jr.
James M. MacDonald

INTRODUCTION

Participation in food assistance programs has increased along with annual
expenditures, which rose over $11 billion in 9 years, to 19 billion by 1985
(table 1). The Food Stamp Program (FSP), one of the largest food assistance
programs administered by the Food and Nutrition Service (FNS), U.S. Department
of Agriculture (USDA), has accounted for at least 61 percent of total food
assistance expenditures since 1979.

Table 1--Total food assistance and Food Stamp Program expenditures, participation,
and share of total expenditures 1/

Fiscal : Food Stamp Program :Total food assistance : Food
year 3 : ¢ program expenditures, : Stamp
(Oct.-Sept.) : Average number : Total tincluding adminstrative :Program

: of participants : Federal cost 2/ : costs : share

: Million

: persons = =-=--- $Million 3 oo Percent
1976 : 17.0 5,146 7,667 67.1
1977 : 15.6 4,831 7,827 61.7
1978 : 14.4 4,802 8,312 57.8
1979 : 15.9 6,166 10,383 59.4
1980 : 19.2 8,354 13,408 62.3
1981 : 20.6 10,325 15,747 65.6
1982 : 20.3 10,851 15,589 63.1
1983 : 21.6 11,863 18,523 64.2
1984 : 20.9 11,595 18,819 61.6
1985 : 19.9 11,717 19,132 61.2

1/ Excludes Puerto Rico.

g/ Includes State matching funds and other costs, such as coupon printing.
3/ Rounded.

Sources: Computed through 1981 from tables 1, la, and 16 in (23), and computed
for 1982-85 from tables A and B in (33). The 1985 data are preliminary.



This report examines if the differences in food prices across cities and FNS
administrative regions are large enough for the Government to consider using
regional price indices in allocating food stamp benefits. This report also
explores what factors influence differences in food prices among supermarkets
(within and among regions), especially factors relating to household purchase
practices and the kind and location of supermarkets, paying special attention to
food prices paid by households in low-income areas. Recognizing these factors
can help households minimize food costs by becoming more effective buyers.

Determining the relative cost by area of a market basket combination of purchased
food provides the figures needed to adjust the value of food stamps--perhaps to
meet regional needs--thus making benefits more equitable and possibly saving
program funds (the amount saved will depend on the regional distribution of
participating households and the size of the regional cost variation).

This report examines if the Food Stamp Program is horizontally equitable (that
is, equally needy households receive equal benefits), by analyzing participant
purchase practices and market basket (combination of purchased foods) cost
differences by supermarket (kind and location), Standard Metropolitan Statistical
Area (SMSA), and FNS administrative region according to the Thrifty Food Plan
(TFP, benchmark costs for specified households) and corresponding market basket
costs for the TFP, adjusted according to what the USDA”s Nationwide Food Consump-
tion Survey (NFCS) showed participants actually bought.

PROGRAM-RELATED QUESTIONS
This report examines the FSP and its contribution to the participants” nutri-
tion.1l/ This report also examines market basket cost differences by kind and
location of supermarket, and explains these differences among sample supermar-

kets.

Horizontal Equity Among FNS Administrative Regions

Horizontal equity requires that equally needy households receive equal benefits.
Issuing equally valued food stamps to equally needy households does not guarantee
equal purchasing power (real bemefits). Households paying higher prices receive
lower real benefits than those paying lower prices when food prices vary sub-
stantially among or within regionsﬂgj Rizek”s statement represents a continuing
concern over equity in FSP administration (29, pp. 59-60):

Two types of "equity" might then be defined.
The first...is the vertical shift of program
participants” food purchasing power...the
equal treatment of equals...Equal benefits
made available to the equally needy.

1/ For additional evaluations of the FSP”s effects on the economy, see
(Z) 6, 18, 21, 22) which treat eligibility regulations; the extent eligible
households participate in (2,_§, 32); contribution to nutritional status in
(12, 14, 25, 27); and the program”s design and execution in (9, 10, 13, 15, 29).

Underscored numbers in parentheses refer to literature cited in the References
section,

2/ Administrative and economic regions are rarely coincidental with respect to
economic composition or geographic boundaries. For FNS administrative regions,
there is no evidence of coincidence for either.



By using specified food market baskets, where kinds and quantities of food
are kept constant, prices paid is the single source of basket cost variation.
To find if the Food Stamp Program is horizontally equitable across regions,
this report examines:

o If issuing the same food stamp dollar benefits to equally needy house-
holds within each of the seven FNS administrative regions results in
real purchasing power equity across them, and

o If continued reliance on national Bureau of Labor Statistics (BLS),
U.S. Department of Labor, price indexes, to update benchmark expendi-
tures data, yields horizontally equitable results.

Household Purchase Practices

The Food Stamp Program is designed to enhance the purchasing power of parti-
cipating households enough for each household to buy foods for an adequate nutri-
tional diet. The Government”s Thrifty Food Plan (TFP) specifies 15 food groups
that participants should include in their market basket, thereby providing nutri-
tional guidance, sample budgets for food stamp beneficiaries, and a basis for
allocating benefits. The BLS indexes are used to compute food stamp benefits.

Benchmark expenditures from food consumption surveys provided the cost of

the TFP for specified household compositions (used to compute their food stamp
benefits). A quadratic mathematical programming model provided the required
economic constraints. Expenditures data are updated between benchmark years by
applying BLS national food price 1ndexes,§/ This study examines costs

for the contiguous 48 States.

This report uses 1982 data and TFP quantities. 1In 1983 the TFP was revised.

The 1983 revisions: transferred tomatoes and dark green and deep yellow vege-
tables to a newly created high-nutrition foods group; increased the allocation
(pounds assigned) to the meat, poultry, and fish group; and decreased alloca-
tions assigned to other vegetables and fruit, fats and oils, sweets, other

bakery products, and accessories. The 1983 revisions should not affect the
relative 1982 relationships found across regions and SMSA”s., But the revisions
do have implications for the size of the 1982 difference in absolute cost between
certain market baskets.

Data from the most recent (1977-78) NFCS allow comparisons between what the

TFP suggests is an adequate diet and what the food stamp households actually
purchased. Although differences exist in total pounds purchased and in the
composition of the market baskets, we kept total pounds of food in each basket
constant in order to focus on differences in the composition of baskets across
the TFP“s 15 food groups. Quantities purchased differed only in the allocation
of food among the TFP”s 15 food groups.

To compare basket costs, this report examines:

o For the same weight of food purchased, did the food stamp households
spend more when selecting among the 15 food groups according to their

3/ USDA”s Human Nutrition Information Service (HNIS) reassigns the itenms
composing its 15 TFP food groups to fit the food group codes used by BLS.
HNIS then uses the BLS index to update the TFP“s cost and value of food stamp
benefits,



food preferences (NFCS market basket) than when buying the TFP market
basket?

o Did the NFCS food market basket cost show the same geographic variation
as in the TFP basket?

Kinds and Locations of Supermarkets

Earlier studies have compared prices of independent and chain stores located in
high- and low-income areas, but these studies had very limited samples, with
small numbers of communities, stores, and items (3, 22, 30, 35). None assessed
the extent and impact of vertical integration.

For this portion of our study, the sample includes 322 supermarkets in 10
SMSA”s, with varying degrees of vertical integration. Many are located outside
the political boundaries of their principal central city and in varying sized
communities, including several in villages. But,

o To what extent are the variations in TFP market basket cost associated
with the degree of vertical integration of supermarkets?

o Are TFP costs higher in supermarkets located in the SMSA”s principal
central city than in those located in residual areas of the SMSA?

0 Are TFP costs higher in stores in low-income neighborhoods than in
other stores in the SMSA?

Market Basket Cost (Price) Variationms Among Supermarkets

This cross-section study analyzes differences in food market basket costs

for 322 supermarkets in 10 SMSA”s. 4/ The computed market basket values are
weighted price indexes, ranging from 72.4 to 117.4 (100 represents each basket”s
national average cost). When analyzing market basket costs, we ascertain varia-
tion in indexes, identify variables which explain observed differences, and
assess their comparative importance. The regression is not used for forecasting.

Most such structure-performance studies focused on establishing relationships
between company profits and the market structures in which they operated {lg).é/
Market structure variables were examined to determine whether they help explain
observed differences. However, accounting profits may not adequately represent
economic profits, and structural variables may reflect cost and price differences.
This report directly analyzes pricing.

Economic theory provides only a broad guide to the selection of explanatory
variables. Variable choices were determined by data availability, correspondence
to theory, and use in the industry. Variables are categorized as specific to
supermarkets (such as occupancy costs), components of the markets in which super-
markets operated (such as the number of supermarkets in same trading area), and

4/ Although the prices were collected three times, each about a month apart,
the data were averaged to provide a single observation. The study is, therefore,
cross-sectional, not longitudinal.

5/ Exceptions in food retailing are (6), which focuses on price differences and
their link to market concentration in local Vermont markets, and (16), which
analyzes price differences for stores in three chains in 35 SMSA”s.



characteristics of patron households residing within the supermarket”s immediate
trading area (such as number of households with a car).

STATISTICAL PROCEDURES

This section presents the study”s data base, statistical design, the market
basket concept, and the basic procedures for computing food market basket indexes.
See appendix 1 for quantitative illustrationms.

Data Base

The prices collected for this study, and continuing USDA data collections,
provided prices, wage rates, store services, building characteristics, total
sales, food sales, and food stamp redemptions. Other data include socioeconomic
characteristics for each zip code area in which a sample supermarket is located
and burglary/theft insurance rates.6/ Additional sources were used for actuarial
data relating to the cost of robbery/burglary insurance, utility and transpor-
tation costs, and so on.

Statistical Design

In 1975, 203 SMSA”s had at least 150,000 people. The combined market share of
total sales for the four largest retail food marketing firms (four-firm con-
centration) was computed for each of the 203 SMSA“s. These SMSA”s were then
categorized by range of concentration: less than 40 percent, 40-49.9 percent,
50-59.9 percent, and at least 60 percent. Using this stratification, there
were 44, 74, 47, and 38 SMSA”s in the respective strata, from which 7 per
stratum were selected randomly, yielding a sample of 28 SMSA”s. The probability
of selection from a concentration category was based on SMSA population. Each
SMSA”s supermarket universe included limited assortment, box, warehouse stores,
and the typical supermarket. Convenience stores, delicatessens, and specialty
foodstores were excluded from the sample.

Supermarkets in each SMSA were selected randomly from a list provided by
Progressive Grocer (gﬁ). For each of an area”s six leading firms, 1 supermarket
was selected if the parent firm operated 1-4 stores within the SMSA, 2 were
selected if it operated 5-10 stores, and 3 were selected if it operated at

least 11. One additional supermarket also was selected for each of the remain-
ing firms (not necessarily a multi-establishment firm) with at least 1 percent
of market sales. Five more supermarkets were randomly chosen from all remaining

6/ Under a contractual arrangement, the Claritas Corporation provided the socio-
economic characteristics for zip codes (i). One of their series was identified
as zip quality score. Because this score combines economic and cultural charac-
teristics such as type of profession, the series in this study has been renamed
zip code area socioeconomic index. The burglary/theft insurance rates were
obtained from the Federal Crime Insurance Program; and Tillinghast, Nelson, and
Warren, Inc. Each supermarket”s immediate trading area was defined as its zip
code area. Resources were not available to precisely identify the total trading
area for each sample supermarket. However, zip code areas typically are large
enough to encompass residences of patrons who walk, and most who drive, to the
to the supermarket.



firms, with no more than one per firmﬂzj Thus, there were a minimum of 11 firms
per SMSA in the sample,

Supermarkets in the 28-SMSA sample were used to make comparisons among metropo-
litan areas and FNS administrative regions.

The Market Baskets

The quantities of food purchased in a market basket serve as weights when
computing a food cost index. Use of multiple market baskets permitted analysis
for five- and two-person households with differing age and sex compositions.
The two-member household had one male and one female, both age 65 and older.
The five-member household had one male and one female between 20 and 54 years,
one female age 12, one male age 17, and one child age 3 (data do not provide
gender for children below 4 years old). The two-person household was chosen
because about half of all food stamp households had one or two members during
1975-80. About 40 percent of all food stamp households had three to five
members during this period (34). The five-person household was chosen because
it assured multiple age and sex representation by including a young child and
two older children.

Four market baskets were constructed for these household groupings (two for
each household size). One basket represented the actual purchase patterns of
food stamp households, as reported in the NFCS survey, while the other basket
represented the TFP market basket specified by HNIS nutritionists. The TFP
basket contained the pounds for each of the 15 food groups., The NFCS basket
held equal total pounds as the TFP, but the distribution among food groups
differed. Table 2 presents weekly pounds for each basket.

Procedures for computing each of the four baskets are identical. Cost
differences among baskets reflect different weights assigned to food groups
and different item selections made by households.

Comparing Market Baskets Among the 28 SMSA“s and the 7 FNS
Administrative Regions

The four market baskets were computed to compare horizontal equity among the
seven FNS regions and their SMSA”s. Additional procedures were used for super-
markets in the 10-SMSA sample to investigate cost differences among types and
locations of supermarkets.

Procedure 1: Item Sampling for Collecting Prices in Each Supermarket

Items within brand categories (national, private label, generic, and unbranded)
were priced in proportion to their relative importance among all items stocked
by all U.S. supermarkets during the study period. Sales data for individual
products were classified into detailed product subcategories containing only
one container size, product type, and flavor. We then randomly selected
individual subcategories with replacements, with the probability of selection
based on the subcategories” share of sales. We then estimated the number of

7/ The sampling procedure provided replacement supermarkets for those
refusing to participate, and for supermarkets which had ceased to be in business
between the time Progressive Grocer”s list was compiled, and the time the price
survey was conducted.




items expected to be found in a typical supermarket. The item sampling in the
subcategory proceeded at random until the target number of items was reached.
Stratified sampling ensured the number of items for each supermarket department
was proportional to the department”s share of store sales. Field tests con-
firmed that subcategory descriptions contained only one type of product, flavor,
or package size, and that the estimated item count met predetermined targets.

Procedure 2: Computing the Weighted Mean TFP Food Price

All items were classed according to the TFP food groups, and all prices were
converted to prices per pound. For example, the TFP food group 0Ol (milk,

Table 2--Weekly food purchases of five- and two-person households: Weights for
TFP and NFCS market baskets

.
.
.
.

Household, code, and food group : TFP basket NFCS basket
Five-person household: : Pounds
01 Milk, cheese, and ice cream : 41.60 36.89
02 Meat, poultry, and fish : 10.54 20.02
03 Eggs : 2.29 2.60
04 Dry beans, peas, and nuts : 1.70 1.53
05 Potatoes, white (including processed :
potatoes such as chips) : 7.73 6.91
06 Citrus fruit and tomatoes : 8.02 5.03
07 Dark green,deep yellow vegetables : 1.85 1.79
08 Other vegetables and fruit : 16.40 22.36
09 Flour : 3.71 3.59
10 Cereals (including pasta) : 4,52 1.44
11 Bread : 8.49 6.02
12 Other bakery products : 4.83 3.95
13 Fats and oils (including butter) : 3.41 1.53
14 Sugar and sweets : 3.96 6.01
15 Accessories : 6.10 5.48
Total : 125.15 125.15
Two-person household: :
01 Milk, cheese, and ice cream : 11.23 13.27
02 Meat, poultry, and fish : 4.29 7.20
03 Eggs : 1.00 .95
04 Dry beans, peas, and nuts : 44 .54
05 Potatoes, white (including processed :
potatoes such as chips) : 3.01 2.47
06 Citrus fruit and tomatoes : 3.87 1.80
07 Dark green, deep yellow vegtables : 1.11 .63
08 Other vegetables and fruit : 7.50 8.05
09 Flour : 1.48 1.30
10 Cereals (including pasta) : 2,21 .49
11 Bread : 3.20 2.16
12 Other bakery products s 1.70 l.44
13 Fats and oils (including butter) : 1.16 .54
14 Sugar and sweets : 1.39 2.16
15 Accessories : 1.39 1.98
Total : 44,98 44.98




cheese, and ice cream) contained items sold in gallonms, quarts, and half pints.
The price for a gallon of milk was converted to cents per pound by multiplying
it by the conversion factor 0.1163 (app. table 3).

Procedure 3: Computing a Price-Relative Index for Each Item and Food Group

We needed to compute individual supermarket indexes for each item before
computing the TFP because of missing items. Price comparisons of a basket of
products becomes confounded when a supermarket fails to stock all the basket”s
items. If the basket prices are simply summed, the supermarket with the fewest
items will probably have the smallest sum, regardless of its pricing policies.

A common procedure for missing items is to impute the average price of the item
in stores that carry it. We used an alternate approach. Rather than assume an
average price, we assumed that the missing item would have been priced higher or
lower than the average by the same proportion as the items that the supermarket
carried. Therefore, prices were converted to price-relative indexes.

A price relative was the unit price (by pound, gallon, or quart) of a product
(same brand type, package size, and flavor) in a single supermarket, divided
by the all-supermarket average unit price for like items. The quotient multi-
plied by 100 yielded index units.

Procedure 4: Computing a Weighted Index for a Supermarket for a Specified
TFP or NFCS

Table 3 computes the TFP index for a single supermarket. Column 1 represents
the pounds of foods (1 week”s quantity) for each food group stipulated by the
TFP for a five-person household. Column 3 provides the data used to compute the
TFP food group weights (col. 4), which were then applied to the price relative
(col. 5) computed for procedure 3 above. The figures in column 4 result from
dividing the individual food group figures of column 3 by their 15-food group
total. For example, the weight for food group 01, milk, cheese, and ice creanm
(21.22/108.61), equals the 0.1954 appearing in column 4.8/ Column 6 presents
the weighted individual food group value for the 15 TFP food groups. The
column”s total is the TFP index for an individual supermarket. For example, the
106.17 index means that this particular supermarket”s market basket is 6.17 index
points greater than the mean for all 28 SMSA”s.

Procedure 5: Computing the SMSA Market Basket

Individual supermarket basket indexes must be combined to represent the entire
SMSA; and SMSA indexes must be comparable with each other. SMSA averages are
weighted averages of the individual firms, where each firm”s weight is propor-
tional to its share of market sales in the SMSA. The initial sample contained
only firms, so weights for individual supermarkets of a leading firm equaled
that firm“s market share divided by the number of supermarkets the firm operates
in that SMSA. For each sample supermarket”s weight, we divided the combined
market shares of nonleading firms” by the number of supermarkets selected to
represent these firms.

§/ If a store did not stock an item for a price collection, then columms 3 and
and 4 were normalized by omitting the product of column 1 and column 2 [(1)(2)]
in column 3, and dividing the adjusted sum into each of the other items. For
example, when normalizing the meat, poultry, and fish group, 108.61 becomes
84.79, and the column 4 figure equals 0.2503 instead of 0.1954.
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These individual supermarket weights were multiplied by the individual super-
market TFP index. The products, summed and then divided by the sum of the
weights, yielded the SMSA index.

When supermarket A”s index of 106.17 was weighted and combined with all other
sample supermarkets of its SMSA, the SMSA index became 105.6. This index then
may be compared with corresponding indexes for the other 28 SMSA”“s. The SMSA
indexes also may be aggregated and averaged among FNS administrative regions
for regional comparisons.

Comparing Supermarkets by Kind and Location

In 10 of the 28 sample SMSA”s (10 with the highest sales), additional supermar-
kets were randomly selected from zip code areas where incomes of at least 20
percent of the households were at or below the poverty level. Each of the
original and added supermarkets then was classified according to location

and extent of functional integration (table 4). We started with 16 categories:
4 levels of vertical integration, 2 income levels, and 2 location categories
(central city and residual SMSA). These were later collapsed to 12 categories.

Computational Procedures

To illustrate the assignment procedure used in allocating individual super-
markets to the cell among the 16 location and integration cells (table 4),
consider a supermarket located outside the SMSA”s central city, and in a zip
code area with 20 percent or more households at or below the poverty level.
This supermarket”s firm owned neither buying nor distribution facilities.
Characteristics of this supermarket match those of cell 9 (low-income, residual
SMSA, without functional integration). Then consider a supermarket located in
a zip code area with under 20 percent of its households at or below the poverty
level in the SMSA”s central city, whose parent firm owns multiple buying and

Table 4--Location and functional integration categories for supermarkets in each
SMSA

Functional integration for self-provided facilities

Location in SMSA : : Only : At least one buying : Multiple buying
: Nome : buying : and distributing : and distributing
: Cells
Central city: :
Low income : 1 2 3 4
Greater than :
low income : 5 6 7 8
Residual SMSA: H
Low income : 9 10 11 12
Greater than :
low income : 13 14 15 16

10



distribution facilities. Characteristics of this supermarket match those of
cell 8.

To classify supermarkets according to these 16 cells for the 10 SMSA”s, the
original weighting system was adjusted to incorporate the cell weights. The
sum of the 16 cell weights was set at 100. The weight of each cell is the
proportionate share of total supermarket sales made by its constituent super-
markets.

For example, assume cell 8 accounted for 30 percent of its SMSA”s total super-
market sales. Assume there were six supermarkets in cell 8: one supermarket
owned by a leading firm, another owned by a competing leading firm, and four
remaining firms which were neither leading nor multi-establishment firms.9/

Sales of the first leading firm accounted for 60 percent of the cell”s 30-percent
share, sales of the second leading firm accounted for 30 percent, and the four
remaining firms combined to account for 10 percent (note that the sum of the
individual supermarkets” share of the cell”s sales must equal 100).

Each supermarket”s weight was a function of its firm“s weight. Each firm always
has a weight of 1, distributed evenly among its supermarkets. Therefore, both
leading firm 1 and leading firm 2 of cell 8 had a weight of 1. The remaining
firms were weighted as if they were linked to a single firm, so 1 was distributed
evenly to each (because there were four firms, each of those supermarket”s

weight was 0.25).

From these figures, we obtained individual supermarket weights and applied them
to the originally computed individual supermarket indexes (as described by the
five procedures described above). The computation for the first leading firm
was (0.60)10/ (1.0)11/ (0.30)12/ = 0.1800; for the second leading firm, (0.30)
(1.0) (0.30) = 0.0900; and for each of the four remaining firms, (0.10) (0.25)
(0.30) = 0.00750.

These weights then were applied to the individual supermarket indexes using
procedures 1 through 5. Table 5 illustrates the computation for our hypothetical
cell 8. The weighted index obtained is 107.78 (column 5). The weighted index
for the supermarkets composing this cell averaged 7.8 index points higher than
the mean for all supermarkets, irrespective of cell location.

PROGRAM-RELATED ANSWERS

We use cost differences for four food market baskets (TFP and NFCS for five-
and two-person households) to assess the extent of horizontal equity among

the seven FNS administrative regions, to compare household purchase practices,
and to investigate the association between market basket costs and the kinds
and locations of supermarkets. This discussion emphasizes the TFP five-person
basket, while referring to the other baskets when important differences arise,

2/ In this context, any firm accounting for at least 10 percent of its cell”s
total supermarket sales was designated a leading firm in the stratum. In the
initial sampling for the 28 SMSA”s, any one of the six firms in rank order of
sales was designated as a leading firm in the SMSA.

10/ Firm“s proportionate share of cell weight.

11/ Sample supermarket”s share of its firm”s weight.

12/ Cell”s proportionate share of total supermarket sales in its SMSA.

11



Table 5--Weighted index for hypothetical stratum, cell 8

(1) (2) (3) (4) (5)

¢ Individual : : ¢ Weighted index:
Stratum and : supermarket : Computed : : (4)
supermarket index : weights : [(2) (3)] : (3)

Central city:

Lead firm 1 : 106.17 .1800 19.1106 NA

Lead firm 2 110.00 .0900 9.9000 NA
Greater than :
low-income: :
All other :
firms-- :

3 : 115.00 .0075 .8625 NA

4 : 125.00 .0075 9375 NA

5 : 100.00 .0075 .7520 NA

6 : 103.00 .0075 7725 NA

Total : NA .3000 32.3331 107.78

NA = Not applicable.

Horizontal Equity Among FNS
Administrative Regions

Collecting separate price indexes for each FNS region will improve horizontal
equity only if the separate regions have clearly different price levels. We
are more likely to observe such differeunces in regional prices if store prices
differ more across than within regions. This section explores the magnitude
of such variations in price indexes within and across FNS regions,

Statistical Treatments and Results

Table 6 presents the TFP indexes by SMSA for the five- and two-person households.
The five- and two-person baskets” ranges are each 15.4 percentage points, while
the interquartile ranges, covering the 25th to the 75th percentiles in each
sample SMSA, are 5.4 and 4.6 percentage points. Coefficlents of variation are
3.8 percent for the five-person household and 3.6 percent for the two-person
household.13/ While average price levels clearly differ across SMSA”s, these
variations fall far short of corresponding ranges found for durable goods and
personal services (33).

Table 7 represents regional averages, taken across component SMSA“s. The
Northeast had the lowest regional average for the five- and two-person house-
holds (97.3 and 97.6), while the Southwest had the highest (103.9 and 103.6).

In comparing the five- and two-person baskets, each basket”s national index
costs serve as its index base and thus equal 100. Therefore, both baskets do

13/ A distribution”s coefficient of variation is the mean”s percentage of 1its
standard deviation,
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Table 6-~-TFP market basket cost indexes for five- amd two-person housefolds

Market basket caost

PNS region and SMSA : Five-person = Tho—persen
: household : househald
: Index

L Bostom, MA : 98.2 98.7
New York, NY : 104.8 104 .3
Portland, ME : 89.4 89 .4

2 Paterson, NJ : 1g1.0 I0T.6
Jersey City, NJ : 393.5 I0G.Q
Philadelphia, PA : 95.3 %96.0
Pittsburgh, PA : 101L.7 I0Z.4
Huntingtom, WV : 10a.q ge.@

3 Atlanta, GA : 104.6 10461
Ft. Lauderdale, FL : 100.3 9.7
Jackson, MS : 104.5 103.8

Miami, FL : 94 .4 93.9

4 Akrou, OH : 97.2 97.6
Detroit, MIL : 103.4Q IGZ.5
Madison, WL ! 95.8 26.3

Youngs town,OH : 95.6 %: .0
Evansville, IN : 100.3 10G.1L

b] Albuquerque, NM : Laz.7 10Z.¢
Baton Rouge, LA : 104.2 104.0
Houston, TX : 104.7 1041

Tulsa, OK : 103.9 I04.L

6 Denver, CO : 103.1 102.7
St. Louis, MO : 98 .4 9&.4
Springfield, MaA : 96.5 96 .4

7 Las Vegas, NV : 101.7 101 .6
Los Angeles, CA : 141L.0 100.9

San Diega, CA : 99.7 9%.6

Santa Cruz, CA : 98.9 99.3

Table 7--Regional indexes for five- and two-person household TFP haskets

FNS region : Five-person household : Two-person househeld

Index (nationwide average cost = I00.Q)

Northeast : 37.33 97.63

Mid-Atlantic : 39.50 100.00
Southeast : 100.95 106:..38
Midwest : 98.38 9&. 50
Southwest : 103.88 103.55
Mountain-Plains H 99.33 99.17
West : 100. 33 100. 35
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not necessarily have identical absolute dollar average costs. The two-person
household basket has fewer pounds of food than in the five-person basket, and
the pounds were distributed differently among food groups. Therefore, five-
and two-person baskets are compared by their relative variability across
regions and SMSA”s.

Table 8 shows standard deviations of the food basket index distributions in

and among regions. Each basket”s standard deviations for five of the seven
regions exceeded the average. A large portion of the total index variance occurs
within regions.

The analysis of variance (ANOVA) confirms that there is no statistically signi-
ficant difference among regions in the index value of the market baskets for
five- and two-person households. ANOVA computations for each market basket
produced F statistics of 1.20 (randomly occurs 34 out of 100 times) and 1.03
(randomly occurs 43 out of 100 times). We evaluated the findings at the 5-
percent significance level; that is, statistically significant if the F statis-
tic occurs by chance no more than 5 out of 100 times.lﬁ/

TFP indices differ among supermarkets and SMSA”s, but not systematically among
FNS administrative regions. That is, store prices vary more within regions and
within SMSA”s. Horizontal equity is unlikely to be advanced by substituting
regional for national BLS price indexes, because regional effects were only a
small portion of price differences among supermarkets and SMSA”s.

Household Purchase Practices

This section examines purchase practices for the 1982 TFP and NFCS baskets. The
HNIS 1983 revisions reduced the differences found in the 1982 five-person com-
parisons largely because the revisions included a 35.7-percent increase in the
TFP pounds assigned to the meat, poultry, and fish group, thus bringing TFP
allocation closer to that preferred by food stamp households in the NFCS.}E/

There were important differences between the NFCS and TFP baskets among the 15
food groups. The TFP basket for five-person households allocated 41.60 pounds
per week for the milk, cheese, and ice cream group, while the NFCS basket
allocated 36.89 pounds. The TFP assigned 10.54 pounds per week for the meat,
poultry, and fish group, while NFCS households chose 20.02 pounds, 89.9 percent
over the TFP basket. Of the remaining 13 food groups, each of which exhibited

lﬂ/ Corresponding coefficient of variation and ANOVA computations were conducted
for the NFCS five- and two-person market baskets. The coefficient of variation
was 3.8, and the computed F statistic could occur by chance 24 out of 100
times.

15/ We used the 28-SMSA average price per pound for cost comparisons for each
food group. This mean unit price for each food group was multiplied by the
corresponding food group pounds to derive the food group cost. The sum of the
costs for the 15 food groups equaled the basket cost, representing an overall
28-SMSA average. No regional comparisons were made for household purchase
practices. Also, because this comparison did not use the HNIS quadratic program
to determine the minimum cost of the baskets, these costs do not equal those used
for determining the value of food stamps actually issued to five- and two-person
households in 1982.
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Table 8--Index variances within and among regions for the five- and two-person
household TFP market basket

Standard deviation from index mean

Region : Five-person household : Two-person household
: Percent
Within region: ;
Northeast : 7.5 7.8
Mid-Atlantic : 2.7 2.5
Southeast ; 4.9 4.7
Midwest : 3.2 2.8
Southwest : ] .9
Mountain Plains ; 4.7 3.2
Western ; 1.2 1.7
Among regions : 2.2 1.9

some variation, citrus fruit and tomatoes and other fruit and vegetables (apples,
cabbage, snap beans, and melons) differed the most. The TFP five-person house-
hold basket for citrus fruit and tomatoes had 37.3 percent more pounds than in
the NFCS; the other fruit and vegetables had 36.3 percent fewer pounds than

did the NFCS five-person household basket. The total SMSA average cost of the
NFCS basket exceeded that of the TFP by 9.5 percent because of these different
purchase patterns.

Household composition also affects TFP and NFCS baskets, and thus the basket
costs. For the two-person household (two adults, age 65 and older), the

TFP assigned 11.23 pounds for the milk, cheese, ice cream group. The NFCS”s
actual household preferences were 13.27 pounds, 18.2 percent more than in the
TFP. For the meat, poultry, and fish food group, the two-person NFCS basket
contained 67.8 percent more pounds, compared with 89.9 percent more in the five-
person NFCS basket. The five-person NFCS household purchased 48.2 percent more
pounds of sugar and sweets than the TFP basket allocated; the two-person NFCS
household purchased 44.6 percent more. The NFCS two-person market basket cost
5.8 percent more than the corresponding TFP basket, compared with a 9.5 percent
difference for the five-persoa households.

The NFCS household expenditures will vary from the TFP”s specified food group
pounds according to the composition of each food stamp household. However, data
for the two- and five-person households provide a substantial range of food
group selections, although not the extremes found in comparing a one-person
household with the largest participating household. The data suggest that many
participating food stamp households prefer to obtain their protein more from

15



the meat, poultry, and fish group than from the milk, cheese. and ice cream
food group (there may he excellent mutritifomal reasons for the differing NFCS
choices. For example, black households prefer nomndairy foads hecause of a
greater incidence of lactose intolerance). Food stamp households purchased
more from the other fruit and vegetahles graoup than from citrus fruit and
tomatoes.

The met cost of an NFCS basket of equal weight exceeds the TFP basket by 5.8-9.3
percent, depending on househald compesition.

Kimds and Locations of Supermarkets

Are food prices higher in cemntral cities tham in the suburbs? Do different
types of supermarkets have differemt prices? This sectfon calculates separate
TPFP and NFCS basket cost indexes for three types of supermarket lacations and
three categories of firm integratiom.l6/

The data base consists of the expanded sample of supermarkets located in the
LO-SMSA subset of the 28 SMSA"s. The sample expansion in each of the 10 SMSA”s
consists of a random sample of additiomal supermarkets in low-income zip code
areas in the principal cemtral city”s political boundaries of each of the 10
SMSA"s. The ex post restratification assured unbiased estimates for each type
of location and the survey of each supermarket”s self-provided marketing func-
tions. Strata weights were incorporated fn the initfal firm weight system used
fer the 28-SMSA sample because supermarkets from the primary sample {including
several located in the low-income zip code areas) augmented the randomiy added
Iow-income area supermarkets.

Table 9 presents indexes that combine lacation with the extent of self-provided
buying and distributing facilities. The stratum representing supermarkets in
the central city (in low-income zip code areas, without any self-provision of
buying offices and distribution centers) shows the mean index cost of the five-
person household TFP basket was 101.6, 1.6 index points above the 28-SMSA
national average cost. The corresponding NFCS basket was 100.9, 9.9 index point
abave the base.

Baskets cost more when bought from supermarkets in the central city than from
supermarkets ocutside the city. The nonintegrated stores im greater than low-
income central city locatioms, and extensively integrated stores in the residual
SMSA stratum, had the greatest variation (7.7 percent) for the five-person
househald basket. The lowest variation (1.8 percent) was between the NFCS
baskets from nonintegrated supermarkets in the low-income central city and the
residual SMSA strata.

Table 9”s mixed results dispute the conventionmal view that food purchased from
supermarkets located in low-income areas always costs the most. The TFP and
NFCS baskets purchased in nonintegrated supermarkets cost less in low-income

ﬁl A supermarket may be located in the cemtral city of its SMSA, either in a
low- or a higher than low-income zip cade area; or in the residual SMSA, either
in a low-income or a higher than low-income zip code area. However, there were
only six low-income zip code areas in the residual SMSA, with one supermarket
im eachr. These were disaggregated to compare indexes for all low-income zip
cade areas, regardless of geographic locatioms, with all higher than low-income
zip code areas.

16



zip codes than elsewhere in the cemtral city. While the imverse pertaimed to
supermarkets with buying facilities, there was mo differemce between central
city locations for supermarkets with both buying facilities and distribution
centers.17/

Average basket costs are higher for all supermarkets im the cemtral city than
in the Tesidual SMSA (table 10). Low-income areas im the city”™s political
boundaries do not appear to have hipher food prices. Table 107s imdexes consel-
idate supermarkets in the central city with those in the residual SMSA.

The TFP and NFCS baskets purchased in central tity supermarkets were 4.0 amfl
4.2 percent more costly than when bought in residumal SMSA supermarkets.

Higher costs of conducting business in 2 cemtral city may heavily cemtribmte

to the basket cost differences beteween cemtral city amd resiidual SMS5A supermar—
kets (tables 9 and 10). The following regression analyses examine imdividoal
supermarket basket indexes and specified business costs.

17/ There were 14 firms with seli-supplied buying and distributing facilities
that maintained suopermarkets im low-imcome central city and residual SHMSA loca-
tions. The awverage cost of the fiwve-person NFCS basket purchased in seven lew-
income ares supermarkets averaged 2.69 index poimts higher them in the avea™s
residual SMSA locations. The reverse was troe Tor the other seven Tires, whese
average basket cost was 1.17 index points more in the residual SHSA then im the
lowm-income central city locatioms.

Seven of the 14 firms also maimtaimed supermarkets in the greater tham low-
income areas of the cemtral city. Three firms had average basket costs 2.82
index points higher in low-income areas thsm in all other cemtral tity locatisms.
The reverse was true for the other fomr firms shmse marketr basket cost aversped
1.87 index points lower in low-income locatioms in the cemtral city than elsge-
where in the city.

Tabie Y9--Supermarket indexes combinimy location and Temctienal intepratism

Geographic
sectors and : ] : Bayimg amd
subsectors : Hone 3 Baying omly 2 distributing
TFP BFLS : TI¥P 3 LS TFP : EPLS
Imdex
Central <city:
low income : 101.% 100.% 104 .8 103.8 100 .6 Wiz
Greate- tham 3
low incoms : 1D4.6 184 .5 192.3 103.1 101.0 1.2
Residnal SMSz : 9%.1 59.1 9.6 9.5 B6.9 96.9

1/Indexes are weighted aggregatioms af imdividwal supermearkets within stoats.
The indexes represent costs for five-persom honselhold basksts.
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Table 11 combines all low-income zip code area supermarkets and all supermarkets
from greater than low-income zip code areas, regardless of location. Note that
there were six low-income zip code areas located outside central cities. There
was at least one representative supermarket from the six for each of the inte-
gration categories, although the extensive integration category accounted

for 67 percent of the supermarkets in the low-income zip code areas outside

the central city. One was a warehouse operation.

In each instance, these six low-income residual SMSA supermarkets” basket
indexes for a five-person household were below the 28-SMSA national average
cost, ranging from 95.7-99.1 for the TFP and 94.9-98.7 for the NFCS baskets.

Baskets purchased in low-income areas need not cost more than baskets purchased
in higher income areas. The TFP basket index for all low-income locations was
1.5 percent lower than the index for all other supermarkets because the index
included these six residual SMSA low-income supermarkets. The NFCS index was
1.3 percent lower for the low-income locatioms.

Table 12 compares the extent of functional integration, regardless of super-
market location. Baskets from supermarkets providing buying and distributing
facilities cost 1.1 percent less in the TFP, and 2.0 percent less in the NFCS,
compared with baskets bought in nonintegrated supermarkets. Baskets purchased
from supermarkets with their own buying facilities and distribution centers
also cost 1.6 and 2.6 percent less than baskets purchased from supermarkets
providing only buying facilities. When location is not specifically identified,
the extensively integrated supermarkets cost somewhat less.

Table 10--Supermarket basket indexes by locations: combined levels of functional
integraton 1/

Location of : : Nationwide Food

supermarkets s Thrifty Food Plan Consumption Survey
: Index
Central city : 102.5 102.5
Residual SMSA : 98.6 98.4

1/ Indexes represent the market basket cost of five-person households.

Table 1l--Supermarket basket indexes for all low-income and greater than low-
income zip code areas 1/

Location of s Thrifty Food Plan : Nationwide Food Consumption
supermarkets : : Survey
s Index
All low-income s
zip areas : 99.4 99.9
All greater than :
low-income zip :
areas : 100.9 101.2

1/ Indexes represent market basket costs for five-person households.
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These data compare food costs for individual supermarkets, not firms. The mixed
character of the data underline the reward shoppers can reap by learning their
community”s food markets and updating their knowledge. While food costs in
residual SMSA supermarkets are more likely to be lower than when purchased
elsewhere, there are numerous exceptions: some central city supermarkets are

as low or lower than many competitors in the residual SMSA”s. Within the
central city, low-income area supermarkets may charge the same or lower prices
than competitors in higher than low-income areas in the central city or in the
residual SMSA”s.

REGRESSION ANALYSIS OF SUPERMARKET PRICES

Among the 322 supermarkets in the 10 SMSA”s selected for closer analysis, five-
person household TFP baskets ranged from 72.4 to 117.4 (where 100 was the mean
for the larger 28-SMSA sample), with a mean of 100.4 and a standard

deviation of 6.1 percentage points.

In the previous section, regional variation accounted for little of the price

variation among supermarkets. There is typically a wide range of price indexes
even within SMSA”s. This section uses a multiple regression analysis to examine
the sources of variation in market basket indexes among individual supermarkets.

Economic theory provides a general guide to selecting regression variables; that
that is, prices should be a function of marginal costs, competition, and demand
factors. Because theory does not give close guidance on the precise form of

the regression or specific variables, we had to choose among a variety of proxy
variables and several regression specifications. We emphasize variables with
important and robust statistical associations with price.

Dependent Variable

Any of the four market basket indexes could serve as the dependent variable.

We chose the five-person TFP basket because the quantities for each food group
in the basket remain constant over time. The five-person household basket also
provides the broadest age and sex representation for participating households.
In practice, the four indexes are highly correlated among supermarkets, so that
regression results are not sensitive to the choice of dependent variable.

Table 12--Market basket indexes for supermarkets in combined locations, by extent
of functional integration

: : Nationwide Food Consumption
Functional integration : Thrifty Food Plan : Survey
None ; 101.1 100.9
Buying only ; 101.6 101.5
Buying and distributing z 99.0 98.9
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Independent Variables
Imdepenilent (explanatery) wariables relate to the operations of indiwvidoal

sopermarkets, the extent of competition in the market areas, and the socio-
ecansmic characteristics of the pool of potential patroms.

Supersarket Variables

We abtaimedl data depictimg supermarket characteristics that mav influence wmarket
hasket costs.

Vertical Intepratien. WVertical imtegration of supermarkets may generate
Imcresseidl efficieacies, which are reflected in costs or merchandising practices.
Imtepration may affect the supermarker”s profits wmore than its prices; that

is, lowered casts frem the efficiencies may be taken, all or in part, as profit.
The degree o which Tirms capture cost efficiencies as profits, pass them
fonward to as lower prices or pass them back to suppliersz as higher

imput prices, depenids on the competitive environment.

e opeid domey variables to distimguish teo types of wertical integratiomn.
Partially inteprateil supermarikets oen their buying offices but do not hawve
central distribntien cembters; the partial integration wariable takes on a walne
af 1 fer theser sapersavkets, and D for all others. ¥Fully integrated supermartkets
are a part ®f Tives that own buying offices and distribution centers; the full
imtepration warisble tskes on 2 wvalme of 1 for those supermarkets, and 0 for

all others., loainteprated sapersarkets have 0 values for each wariable.

Imnsnrance Uosts. Precise secority costs for sach sample supermarket were
impessible to ebtain. Smpermarkets that self-insare do not have accounting
ouiles that would readily aggrepate all security-related costs. Upmpanies
that imsare with comsercial firms may mot choose to report small claims.

The imsarancre cost variable is a secarity index that denotes whether the super-
manket”s prexium was higher, lower, or the same as the national average premimm
pexr §1,000 of burglary/rebbery coverage (for 515,000 per instance). The figure
-n available only by zip code area. Therefore, each supermarket in the same
zip cadle ares bail the same secority index valuwe. The incidence of loss bv
Ilncation is reflected in tie imdex. The wariable™s sign is expected to be
positive becasse higher cost shoald, over time, Taise the market basket indexes.

Sexwice Iniex. Adding ss=xvices Taises costs, but may encourage store loyalty.
The fosr mest costly sasite services (baking, meat, deli, and seafood) were
given a2 welight of 2 in an imidex of services, while all other services (such as
chedk cashimp, bagpimp, and mpsic) were weighted 1. The service index iz the
sam of weighted compesents. The sign is expected tv b2 positive because
imrreased patvon loyalty to preferred services may offset patron sensitivity
o price lewels and changes.

Warehonse Sopermarkets. Warebouse sapermarkets comdsct a high wvolmme of busimess
wii it meuy of the costomary store services. Supermarkets fidemtifyine them-
selives a3 sarsiouse supermmrkets were assigned & valne of 1 for this dewmmy
varisile: ethenvise, they sere assizned 0. The sipn should be nepative becanse
off tie hizh volbse ani lower per omit costs in these stores.

Froext—Ibeea permarkets were bnilt so that all deliwveries po
thhronzh the Tfremt deor. ms‘typeofsmmmiﬂmﬁfieﬂ?byafﬂ—lﬁmmy
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variable. The sign is expected to be positive because such facilities have
higher handling costs.

Competition Variables

The extent of competition from other area firms will constrain a firm“s ability
to raise prices. It is difficult to specify the actual extent of competition
because we do not know the true market area of any firm or supermarket. We
tested two market concepts for competition among area supermarkets: one covers
the entire SMSA, and the other covers individual zip code areas.

Competition Within the SMSA. Previous studies investigated the effects of
concentration of supermarket firms within an SMSA, under the hypothesis that

SMSA“s. Analysis of all 28 SMSA”s may yield more robust results. We calculated
a Herfindahl concentration index for each SMSA and entered the measure in the
regression analysis (see app. II). We do not place much confidence in the SMSA-
level results because of the limited number of SMSA”s.

Competition Within Zip Code Area. We know the number of supermarkets within

each zip code area. There are diminishing competitive effects of store numbers:
an additional supermarket in a zip code will likely affect competition in a
monopoly area more than in an area with many supermarkets. To account for these
effects, we measured competition in each zip code area by computing the reciprocal
of the number of supermarkets in each zip code area. A monopoly (single super-
market in zip code area) was weighted 1, two supermarkets were valued 0.5, and
three were valued 0.3. With an increasing number of supermarkets, the measure
falls toward, but never reaches, 0. The index shows the greatest change when
there are few supermarkets in a zip code area.

Warehouse Competition. A third variable reflects warehouse supermarkets” effects
on pricing in nearby supermarkets. Warehouse store prices fall 10-25 percent
below the average supermarket prices, so their presence may pressure nearby
competitors. We determined whether there was a warehouse supermarket within a
5-mile radius of each sample supermarket. We then specified a dummy variable,
nearby warehouse supermarket, equal to 1 if there was a nearby store, and 0 if
not. The choice of 5 miles is arbitrary (note it does not imply that customers
drive 5 miles to a supermarket, but rather sets the market area at 2.5 miles,
halfway between the warehouse supermarket and another supermarket).

Patron Characteristics Variables

We obtained data depicting the characteristics of the population in each

super market”s immediate zip code area. Several socioeconomic variables in

the data-set were highly correlated. Two variables were particularly important
and robust: percentage of households without a car and socioeconomic status.

Percentage of Households Without a Car. Customers without regular access to a
car face high costs of shopping outside the immediate trading area. Supermar-
kets in such areas likely face less competition than others because patron
immobility shrinks a supermarket”s trading area. We expect that the greater
the proportion of households without a car, the higher the area”s supermarket
prices.
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Socioeconomic Status. This statistic described each zip code area as equal to,
higher, or lower than the U.S. norm of 50. This index combines four factors
weighted in a socioeconomic status: income, years of education, home value,
and occupation. Highest factor weights are assigned to 1980 incomes of greater
than $25,000; at least 4 years of college; housing worth at least $30,000 in
1980; and a managerial or professional occupation.

We analyzed the effects of socioeconomic status on prices because of widespread
concern that the poor pay higher food prices. However, it is not clear what
sign to expect on this coefficient. The regression controls for several cost
factors (vertical integration, front-door stocking, insurance, warehouse opera-
tions), and for immobility. If the poor pay more, but they do so because of
immobility and high supermarket costs, the coefficient on socioeconomic status
may reflect a pure influence of income, and may be positive if high-income
shoppers have a more inelastic demand for food with respect to price. If the
poor pay more, these several variables should help sort the reasons.

Deleted Variables

Several other variables were considered in the analysis but were dropped from
the final regressions because they were nearly collinear with other variables,
they were not nearly significant in early regressions, or they had a weak
theoretical basis. For example, we attempted to construct data on transporta-
tion costs from agricultural production areas, but were dissatisfied with the
data. True transportation costs vary widely with distance, commodity, season,
and shipment size, and the available information is limited. Data on average
hourly labor compensation at each supermarket was also deleted because compen-
sation did not adequately reflect labor costs since the measure also varied
directly with labor productivity. We also investigated the percentage of
households below the poverty line, but that variable displayed near-perfect
collinearity with the two retained demographic variables (the socioeconomic
status and the percentage of households without a car).

Our data set includes the food stamp redemptions” share of total supermarket
sales. However, store price and store food stamp policy, conditioned on area
demographic variables, likely cause fluctuations in this variable, so it is
not truly exogenous. We present related analyses of food stamp redemptions
in later sectionms.

Several store-specific variables (occupancy costs, sales area, sales per square
foot, use of electronic scanners, and location in a shopping center) had no
statistical association with price in correlations and regressions.

Previous Analyses of Supermarket Price Differences

During 1960-80, several analysts attempted to identify the character and socio-
economic implications of the retail food industry”s market structure and retailer
sales practices. Holdren tried formulating the individual food retailer”s demand
and cost functions while analyzing the interaction of several elements (1l1).

The Federal Trade Commission”s (FTC) 1960 economic inquiry detailed the food
retail industry”s structure (38). Mueller and Garoian followed with a structural
analysis that applied industrial organization concepts and included vertical,
conglomerate, and horizontal integration (19). Nelson and Preston examined
whether price-merchandising depended on the types of retail foodstores operating
in local markets (22). The National Commission on Food Marketing studied all
operational and structural dimensions of the food retailing industry (32).
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Marion and others updated those efforts, and detailed the relationship of market
structure to profits and prices (16). Marion”s data base, however, was limited
to three food retailing companies, although their individual retail establish-
ments operated in 32 SMSA”s. As a result, their sample cannot easily be applied
to analyzing intrametropolitan differences in prices, to which our sample is
best applied.

Cotterill investigated supermarket pricing for 35 supermarkets in 18 Vermont
communities (6). His database is suited to analyzing the effect of market
concentration on price, but it is not easily applied to intrametropolitan

price differences because those rural communities are likely to be well-defined
markets.

Although these earlier studies use some of the same variables found in our
regression equation, the basic analysis differs. Most of the earlier studies
(with the exceptions noted above) tested whether higher levels of market concen-
tration in SMSA”s yield company profits and consumer overcharges. This report
studies individual supermarkets and factors that help explain variations among
supermarkets” weighted price indexes, which represent the cost of specified
market baskets. The report is specifically concerned with price differences
across neighborhoods and communities within the SMSA”s, as well as differences
in average prices among SMSA”s. No direct attention is paid to profit levels

or costs of auxiliary central administrative offices.

While we recognize the relevance of many variables used in earlier studies

(and where data were available, used them), we also added variables relating to
individual supermarkets (such as the index of robbery and burglary insurance
cost) and their immediate areas (such as the proportion of households without
regular access to a motor vehicle).

Regression Results

Table 13 specifies the dependent variable and all continuous independent varia-
bles in natural logarithms. We also entered separate dummy location variables
for each SMSA (Boston was the intercept) to account for unobserved location-
specific costs. Appendix tables 12 and 13 report analyses in untransformed and
semi-log specifications, with and without location dummies. Specifications
were generally robust; and we will review the sensitivity of the coefficients
as we proceed.

Because all continuous variables are specified in natural logarithms, coeffi-
cients contained in table 13, column 3, are elasticities, and show the percen-
tage change in price when there are small percentage changes in the independent
variable. Coefficients of dummy variables represent the percentage change

from a one-unit change in the independent variable.

The adjusted R2 statistic in table 13 was 0.6388. All but two variables were
statistically significant: the computed t values occur due to chance fewer
than 10 out of 100 times.

Explanatory Variables

Recall that this regression is based on cross-section, not longitudinal, data.

Vertical Integration. Partially integrated supermarkets own their buying
offices, while extensively integrated supermarkets own buying offices and
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distribution centers. Market basket indexes of supermarkets with either extent
of vertical integration averaged less than those of nonintegrated supermarkets.
When combined into a single variable, the coefficient was negative, and the
computed t value for the combined variable was 6.07.

Partially integrated supermarkets” prices were not significantly different from
nonintegrated supermarkets. The extensively integrated supermarket”s computed
t value was statistically significant below the 5-percent level. The results
were consistent across specifications. With repeated sampling, about 68
percent of the extensively integrated supermarkets” indexes averaged 1.6-2.8
percent lower than the indexes for the nonintegrated supermarkets, while about
95 percent averaged 1.06-3.3 percent lower.lgj The mean was 2.2 percent lower.

18/ In interpreting the range of the standard error (plus and minus), the
average figure (68 out of 100 observations from repeated sampling) would fall
within this range. Two standard errors would encompass reported sampling 95
out of 100 times.

Table 13--Regression analysis of differences among market basket indexes for
322 supermarkets in 10 SMSA”s

: Parameter : : Probability
Form of : estimate of : Parameter : of t value
Indedendent variables : data entry : independent : standard : occurring by
: : variable : errors :chance (larger)

(1) : (2) : (3) s (4) : (5)
Intercept : Computed 4.1532 0.0875 0.0001
Partial integration : Dummy -.0068 .0069 .3289
Extensive integration :  Dummy -.0217 . 0057 .0002
Socioeconomic status score: Continuous .0593 0147 .0001
Insurance cost ¢ Index .0162 .0097 .0971
Services index :  Index .0180 .0084 .0325
Competition in zip code : Reciprocal 1/ .0078 .0036 .0314
Households without car : Percent .0186 .0035 .0001
Warehouse supermarkets ¢t Dummy -.1532 .0143 .0001
Front-door stocking ¢ Dummy .0192 .0096 .0460
Atlanta, GA : Dummy 2/ .0865 .0114 .0001
Denver, CO : Dummy 2/ .0726 .0108 .0001
Detroit, MI : Duumy 2/ .0738 .0118 .0001
Houston, TX : Dummy 2/ .0835 .0116 .0001
Los Angeles, CA : Dummy 2/ .0383 .0102 .0002
New York, NY : Dummy 2/ . 0604 .0102 .0001
Philadelphia, PA : Dummy 2/ .0148 .0102 .1448
Pittsburgh, PA : Dummy 2/ .0301 .0113 .0080
St. Louis, MO : Dummy 2/ .0361 .0105 .0007

1/ This variable's value equals the number of supermarkets in a specified zip
code. If the area had a single supermarket, the value is 1.0; if 10, then 0.1,
prior to conversion to natural logarithms.

2/ The SMSA's are dummy location variables. The dummy location variables are
compared with Boston, MA, the lowest price level SMSA in the 10-SMSA subset,
although not of the 28-SMSA national sample.
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The data do not show whether all cost savings linked to vertical coordination
were passed on to their patrons through lower prices. We can infer from the
data that at least some cost savings resulted in lower prices.

Warehouse Supermarkets. Warehouse supermarkets provide neither the number of
services nor the product selection usually offered by regular supermarkets.
Warehouse supermarket operating costs appear lower. For example, we were able
to calculate payroll”s percentage of sales for 401 supermarkets in the 28-SMSA
sample. The ratio for warehouse stores was 35 percent less than that for all
chain supermarkets, even though average hourly compensation was only 15 percent
less. With adjustments for lower warehouse store price levels, payroll per
dollar of real volume was about 45 percent lower at warehouse stores.

Therefore, warehouse market basket indexes were expected to fall below those of
all other supermarkets. Other variables held constant, warehouse prices fell

15.3 percent. The coefficient”s 95-percent confidence level ranged from -12.5
percent to -18.1 percent. The results are insensitive to the choice of functional
form.

The coefficients of correlation between warehouse supermarkets and the number

of services they provide (-0.54), and between warehouse supermarkets and their
cost of burglary/robbery insurance (-0.16), support the inference of lower

costs of warehouse supermarkets. The computed t value in the case of each
correlation cofficient could occur by chance 0.0l out of 100 times. Warehouse
supermarket effects on the price levels of competing supermarkets are treated
below by comparing the costs of warehouse supermarkets and the distance to their
supermarket competition.

Insurance Costs. A supermarket”s basket index will rise on average by 0.16
percent for each 10-percent increase in a supermarket”s insurance index (a 10-
percent increase in insurance costs will increase about 68 percent of the super-
markets” indexes by 0.07-0.26 percent, and will increase 95 percent of the super-
markets by 0-0.36 percent). The coefficient of insurance cost was higher,

and had a larger t statistic in regressions without location dummies because

of systematic differences in insurance costs across SMSA”s (app. table 1).

High insurance premiums go with high-risk locations. Sixty-eight of the 322
supermarkets paid the highest premiums, and 62 of these were within the bound-
aries of the principal central city of their SMSA. However, because insurance
accounts for a relatively small share of supermarket operating costs, variations
in insurance costs hardly affect supermarket prices. Table 14 arranges the
sample by ranges of the premium payments, income levels, and location.

While not all city or low-income locations are high risk, most supermarkets
in a central city area pay higher insurance premiums than those outside the
city”s boundaries. In addition, each SMSA has its own unique characteristics
with respect to its distribution of high-risk areas, which accounts for the
significant change when location dummies are dropped. For example, Atlanta
supermarkets all fell within the 70-140 insurance index range. New York and
Philadelphia supermarkets fell into both extremes of less than 70 and over
140. New York and Philadelphia supermarkets with indexes less than 70 were
primarily located outside the central city”s boudaries. St. Louis, Detroit,
and Pittsburgh had some supermarkets with indexes below 70, but none above
40. Those below 70 typically were outside of the central city”s boundaries.
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Service Index. Supermarkets provide their patrons with a wide array of services,
including onsite baking facilities, check cashing, accepting utility bill pay-
ments, unit pricing, carryout service, and coupon redemptions, which raise their
operating costs. Table 8”s coefficients indicate that for each 10-percent
increase in the service index, there will be, on average, an associated rise in
market basket indexes of 0.18 percent. With repeated sampling, 68 percent of

all observations will be between 0.07 and 0.26 percent, and 95 percent between
0.01 and 0.48 percent. A larger computed t value could occur by chance 3.3 out
of 100 times. The distribution of service indexes varies systematically by SMSA.
The coefficient is positive, but not statistically significant, in regressions
without location dummies.

Front-Door Stocking. The sample incorporated supermarkets ranging from the
newly constructed to the very old. Several older structures can be stocked
only through their front door because they had no loading dock or special
unloading facilities. Most were in older portions of an SMSA”s central city.

Market basket indexes of supermarkets with front-door stocking averaged 1.92
percent higher than for all other supermarkets. With repeated sampling,

68 percent would have indexes 0.96-2.88 percent higher than all others, and 95
percent would have indexes 0-3.84 percent higher. A larger computed t value
could occur by chance 4.6 out of 100 times.

Competition Within Zip Code Area. This variable assigns more importance to the
disappearance of a single supermarket from a zip code area when there are fewer
supermarkets in the area. When there are four supermarkets in a zip code area,
if one disappears, the value of the reciprocal for that area changes from 0.25
for the four supermarkets to 0.33 for the remaining three, a 32-percent change.
With 10 supermarkets in the zip code area, the disappearance of 1 drops the
number to 9 and shifts the reciprocal value from 0.10 to 0.1ll, a 10-percent
change. When expressed in logarithms, the variable ranges from a high of 0

for 1 supermarket, to -0.69 for 2, -1.61 for 5, and -2.30 for 10.

Table 13 shows a positive coefficient for the competition variable, indicating
that for each l0-percent increase in the reciprocal value toward monopoly,

market basket indexes increase on average 0.078 percent. With repeated sampling,
about 68 percent of the observations will have an associated price index increase
from 0.042 to 0.114 percent, and the price will increase 0.006-0.150 percent for
95 percent of the observations. The coefficient was statistically significant.

A larger t value would occur by chance only 3.1 out of 100 times.

Although relevant, changes of 1 percent of a reciprocal are awkward to interpret.
Table 15 translates the changes in reciprocals to percentage price changes
relating to the departure of a single supermarket from zip code areas, with the
stipulated number of supermarkets prior to the departure (a single supermarket
in a zip code area represents 100). For example, a move from 2 to 1 supermarket
would be associated with a 0.6-percent change in the index, from 3 to 2 super-
markets with 0.3 percent, from 5 to 3 with 0.2, and from 10 to 5 with 0.7. Note
that as the numbers of supermarkets in a zip code area increase, the effect
decreases until it becomes asymptotic. The coefficient was sensitive to func-
tional form, and was not statistically significant when location dummies were
dropped.

Percentage of Households Without a Car. This coefficient is a strong explanatory
variable: positive, and highly significant in every specification. The demand
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elasticities of households without a car are probably more inelastic than those
households with a less constrained choice of supermarkets.

On average, a l0-percent increase in the percentage of a zip code”s households
without a car increased the price index of supermarkets located there by 0.19
percent (table 14). With repeated sampling, about 68 percent of the index
observations range from 0.15 to 2.2 percent, and 95 percent will range from 0.12
to 0.26 percent.

Socioeconomic Status. The socioeconomic status index is a weighted combination
of level of household income, value of housing, years of education, and occupa-
tion/profession. A zip code area is more affluent when the score is above the

U.S. norm of 50.

On average, for each l0-percent increase in the zip code area”s score (holding
other variables constant) the price index will rise by 0.59 percent. A larger
t value would occur by chance 0.01 out of 100 times. With repeated sampling,
68 percent of the observations would range 0.45-0.74 percent, and 95 percent
would range 0.30-0.89 percent. The size of the coefficient fell when location

Table 14--Risk insurance cost indexes for supermarkets, by location

Risk insurance premium

Location in SMSA ¢ Supermarkets : indexes
: : < 70 : 70-140 : > 140
: Number = = ccccacaaa Percent ~-«-----
Central city: :
Low income : 86 12.3 52.8 34.9
Greater than low :
income : 72 6.9 48.7 44 .4
Outside central city: :
Low income : 6 0 83.3 16.7
Greater than low :
income : 158 29.7 67.1 3.2

Table 15--Association between the change in the number of supermarkets in a zip
code area and the rise in the market basket index

: : ¢ Percentage decrease
Number of ¢ Reciprocal of : ¢ in market basket index
supermarkets ¢ the number of : Price index with : with change in number
in zip code area : supermarkets : monopoly = 100 : of supermarkets

1 1.00 100.0 0.6

2 .50 99.4 .3

3 .33 99.1 .2

5 .25 98.9 .7

10 .10 98.2 NA

NA = Not applicable.
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dummies were dropped, but the coefficient was positive and statistically signi-
ficant in all specifications,

On average, low-income central city zip code areas have higher market basket
index values than do suburban zip code areas, but the average difference is not
large (table 9). A wide variation occurs across zip codes areas and their
supermarkets. Several conflicting forces operate in the regression. First,
price indexes are affected by several costs: higher insurance, front-door
stocking, and no vertical integration are associated with higher prices. A
combination of the three can raise prices 5-10 percent. If these supermarkets
ave concentrated in older and poorer central cities, average prices in those
areas will increase. Second, mobility affects prices; assuming a price index

of 100 with 5 percent of the households without a car (the 25th percentile
value), the index rises to 103.7 as we move to the 75th percentile (38 percent

of the households without a car). Nonmobility is negatively correlated with
socioeconomic status, but it is not identical (the correlation between the two
being -0.62 and -0.76 in log form). For example, New York has many neighborhoods
with relatively high incomes and low car-ownership. Controlling for mobility,
socioeconomic status has a positive and fairly strong effect on prices. If we
assume a price index of 100 at the 25th percentile value of socioeconomic status,
predicted prices rise to 102.4 as we move to the 75th percentile. Food prices

to the poor may be higher because of restricted mobility and higher cost
facilities.

Location. The coefficients of the SMSA“s contained in table 13 show the extent
each of the SMSA price indexes vary, on average, from Boston“s, Philadelphia“s
index was not significantly greater than Boston“s, but all others were. The
coefficients indicate that average indexes in Pittsburgh, St. Louis, and Los
Angeles were 3-4 percent above Boston”s, while those in New York, Denver,
Detroit, and Houston were 6-8 percent higher. Note that New York and Bostomn
are in the same region (the Northeast), but have clearly different average
indexes. Indexes may vary more within than among regions.

SMSA dummies control for unobserved cost and demand differences, but SMSA”s also
differ in their distributions for independent variables. For example, Boston
has the most warehouse stores, while some SMSA“s have nome.

Competition with Nearby Warehouse Supermarkets. Warehouse supermarkets have
sharply lower prices than other supermarkets, ranging from 10 to 20 percent,
depending on the specification (a remarkable difference considering that large
changes in other coefficients typically are associated with l- to 4-percent
changes in supermarket price indexes). Does this substantial warehouse effect
affect the prices of competing supermarkets? If so, then the net effect of the
entry of warehouse supermarkets may be much greater than implied by their modest
number (only 14 of our sample stores are warehouse supermarkets, but there were
additional warehouse supermarkets within 5 miles of our sample stores).

The data do not provide a definite idea of how far a warehouse supermarket”s
influence extends, and we did not determine the distance from each sample super-
market to the nearest warehouse supermarket. Our trading area encompassed a 5-
mile radius around each warehouse supermarket in our 10 SMSA”s (not just those
warehouse supermarkets in our sample). All sample stores within the radius were
treated as being near a warehouse supermarket. The choice of 5 miles does not
imply that stores necessarily aim at customers 5 miles away; rather, they compete
with stores 5 miles away for customers,
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SMSA”s differ systematically in warehouse-supermarket penetration. Some, such
as New York and Houston, had no penetration (in the spring of 1982 when prices
were sampled), while most supermarkets in Boston were within 5 miles of a
warehouse supermarket. Because of the SMSA-specific nature of warehouse pene-
tration, statistical results are sensitive to location dummies. There were no
statistically significant effects of warehouse supermarkets stores on other
stores” prices when we included location dummies in the regression.

Table 16, column (regression) 1, shows the results when we drop the location
dummies. A nearby warehouse supermarket reduces the competing store”s price
index by 2.5 percent, on average, and the coefficient is highly significant.

The coefficient”s value is modest compared with the direct effect of warehouse
supermarkets, but reasonably large compared with the effects of other variables
(it may also have a large effect on store profits). We also included a dummy
variable to account for SMSA”s with no warehouse supermarkets. That coefficient
is positive and statistically significant; average price levels in those SMSA”s
are 1.5 percent above stores in SMSA”s with warehouse supermarkets that are not
close, and 4 percent above stores competing with nearby warehouse supermarkets.

We included a Herfindahl index of concentration of supermarket firms in each
SMSA in table 16, column 2. We cannot include the index in a regression with
location dummies because the measure is SMSA-specific. The coefficient is
positive and highly significant: each l0-percent increase in the Herfindahl
measure is associated with an estimated 0.l19-percent increase in the price
level. However, recall that we have only 10 SMSA”s, and the effect is dominated
by Denver, which has relatively high concentration and prices. Therefore, we
should not place great confidence in the result. But this section provides some
evidence that competition from other supermarkets and firms, and especially from
warehouse supermarkets, affects pricing.

Food Stamp Redemptions/Total Food Sales (FSR/TS). FSR/TS was initially consi-
dered an independent variable that might help explain the variation in super-
market”s five-person household TFP market basket indexes. However, the
direction of causality likely goes from lower prices to increased food stamp
patronage, rather than the reverse. FSR/TS is not truly exogenous.

The evidence supporting our decision to exclude this variable from the regres-
sion equation provides substantial insights into the purchase practices of
food stamp households, although they are not conclusive. When competition
prevails, and competing supermarkets are accessible to food stamp households,
most respond by shopping in supermarkets with the lowest market basket indexes.
Table 17 categorizes the 322 sample supermarkets by food stamp redemptions.
Note that five supermarkets did not participate in the Food Stamp Program
during the spring of 1982. Table 17 does not show strong links between high
FSR/TS ratios and market basket indexes. The five supermarkets not participa-
ting in the Food Stamp Program had the highest averages.

If a positive link exists between FSR/TS and the level of the market basket
indexes, the reported indexes should rise consistently from the lowest FSR/TS
category to the highest (from less than 5 percent to 15 percent and more). If
we call the lowest category rank 1, and the highest rank 4, then a consistent
sequence is 1, 2, 3, and 4. But the actual sequence runs 2, 1, 4, 3. The
Spearman coefficient of rank correlation was not statistically significant.

A second data set provides more insight. The 322-supermarkets sample, drawn
from the 10 SMSA”s, is distributed across 79 zip code areas because multiple
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Table 16--Regression analyses of competition 1/

Parameter estimates with

Parameter estimates with

Independent warehouse competition Herfindahl index
variables (1) (2)
Intercept 4.4000 4.3507

(52.01) (52.57)
Partial - .0023 .0009
integration (.31) (.12)
Extensive - .0156 - .0138
integration (2.48) (2.26)
Socioeconomic .0264 .0469
status (1.82) (3.16)
Insurance cost .0136 .0153
(1.82) (2.10)
Services index .0090 .0074
(.97) (.83)
Store competition .0023 .0019
(.61) (.51)
Households without : .0083 .0136
a car (2.74) (4.29)
Front-door stocking: .0184 .0211
: (1.72) (2.02)
Warehouse super- -.1687 -.1696
market in area (10.70) (11.09)
Nearby warehouse
supermarkets -.0247 -.0201
(3.78) (3.13)
No warehouse super-:
markets in SMSA .0150 .0194
(2.48) (3.26)
SMSA competition NA .0186
(4.53)
RZ .54 .57

NA = Not applicable.

1/ Numbers in parentheses in the data field are t statistics.
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Table 17--FSR/TS ratios by ratio size and their associated mean market basket

indexes
: : : TFP market basket
: ¢ Average : index for
FSR/TS ratio categories : Supermarkets : FSR/TS : five-person
: : ratio : households
: Number Percent U.S. mean = 100
Not in 1982 FSP : 5 NA 106.51
Less than 5 percent : 212 1.44 101.11
5-9.99 : 44 7.11 98.71
10-14.99 : 19 12.74 102.17
15 percent and more : 42 25.42 101.55
Total 1/ : 322 6.10 100.90

NA = Not applicable.
1/ Total includes the five supermarkets that did not participate in the FSP in
1982.

supermarkets are located in numerous zip code areas. Fifty-six zip code areas
contained at least two supermarkets. For zip code areas with only two super-
markets, the one with the higher FSR/TS ratio was classified into one of four
market basket index categories: the lowest market basket index, the highest
market basket index, the same market basket index, and no basis for comparison
(there was no price index because one of the two supermarkets was not in our
sample). An additional category was used if the zip code area had more than
two supermarkets; that is, the supermarket with the highest FSR/TS ratio also
could have a mid-range price index.

Comparisons could not be made in 21 (37.5 percent) of the 56 zip code areas
with multiple stores because the price index was not available if nonsample
supermarkets were present. In 25 of the remaining 35 zip code areas, the super-
market with the highest FSR/TS ratio also had the lowest market basket index.
Market basket indexes were identical in one zip code area, and the high FSR/TS
supermarket had the high market basket index in nine zip code areas.

Table 19”s classification system changes from a zip code area to a supermarket
comparison, providing our best documentation of the number of competitors faced
by each supermarket with a high ratio of FSR/TS.

Almost 86 percent of the supermarkets with FSR/TS ratios of at least 15 percent
had at least one competitor in their trading area, and about 62 percent had at
least five (table 19). Supermarkets with substantial food stamp patronage also
tended to have at least one competitor. Where comparisons could be made, 71
percent of the supermarkets with the high FSR/TS ratios (table 18) had the low
market basket price indexes. Most households shop in supermarkets with the
lowest market basket indexes when competition prevails and competing supermarkets
are accessible to food stamp households.

To what extent do food stamp households have access to competing supermarkets?
About 56 of the 79 (71 percent) zip code areas in the 10-SMSA sample contained
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more than one supermarket (table 13). Thus, households in our 10-SMSA sample
have some degree of buying power because of access to other supermarkets.
About 29 percent of sample zip code areas had one supermarket, and the average
market basket in these areas was 100.6, compared with 98.6 for those supermar-
kets in competitive zip code areas with the highest FSR/TS ratios.

IMPLICATIONS
Regional indexes would not improve administrative equity. The current use of a
nationwide food market basket index to update the value of food stamps results
in no significant inequities.
Food stamp households can lower their food expenditures for identical market

baskets of food when they shop in warehouse supermarkets, in zip code areas with

Table 18--Zip code cross-classification: highest supermarket FSR/TS ratio, with
market basket indexes

Price categories of : Interpretations
highest FSR/TS : :
supermarkets : Strict : Less constrained
¢ Number Percent Number Percent

Lowest price index : 25 44,6 29 51.8
Highest price index : 9 16.1 11 19.6
Middle price index : 0 0 2 3.6
Identical price indexes : 1 1.8 1 1.8
At least one supermarket: 21 37.5 13 23,2

for which price index :

was unavailable :

Total : 56 100.0 56 100.0

Table 19--Cross-classification between FSR/TS categories and number of supermarkets
per zip code area

FSR/TS ratios

Number of stores : 10-14.9 percent : At least 15 percent : Total
in zip code area : : g
:  Number Percent Number Percent Number  Percent

1 : 2 10.5 6 14.3 8 13.1
2-4 : 9 47.4 10 23.8 19 31.1
5-9 : 6 31.6 11 26,2 17 27.9
At least 10 : 2 10.5 15 35.7 17 27.9
Total : 19 100.0 42 100.0 61 100.0
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competing supermarkets, amd im extensiwely integrated supermarkets outside the
political boundaries of their SMSA"s primcipal central city. (There are motable
exceptions in each SHS5A. Households muost take their local wmarket™s structure
and supermarket locations imto accomnt when establishing their shopping
practices.)

¥oold stamp households can lower their food expenditures for the same total
pounds of food by purchasing proteim items only after comparing prices across
different food groups.

Over time, the price structure Tefiects supermarkets” higher wmerchandising
costs. Supermarkets that stock only thremgh their fromt door, provide numerons
services, and conduct their bmsimess in hizgh-risk leocatiens, charge higher
prices. However, the same supermavrket Tarely experiences all three kinds of
costs simultaneocusly. ¥For =xample, supermarkets stecking only through the Fromt
door also, on average, provide fewer services tham competitors with mewer
facilities.

¥ood stamp honseholds meed to review their shopping opportunities whenever there
is a departure of a sopermarkei from a zip code area. The departure of a single
supeTmarket from a trading area with Tew competitors, on average, will affect
the trading area”s level of price indexes more than a departure from a tradimg
area witi several competitors.

REFERENCES

(1) A.C. Nielsen Co., The Nielsen Divectory of Sopermarket Products, NEIS.
Northbrook, IL, 1981.

(2) Ambrose, David M. ™Retail Greocery Pricimg: Imner Tity, Suburban, amd
Rural Comparisons,” The Journal of Bosiness, Vol. 32, Wo. 1 (Jam. 1979),
Pp. 953-1D2.

(3) "Category Performance,” Uhain Store Ape Supermarkets, July 1981, pp. 43—
303.

(4) Claritas Corporation. 1980 Uensms of Popnlation amd Homsimg Profiles of All
Iinited States Residential Fiwve Digit Zip Tede Areas. Data tapes. Alexandria,
VA: Rezide, 19B1.

(5) Cpder, Jotm F. "“Results of a Surwey om Homsehold Partitipation im the
Foord Stamp Progzram: Data from the June 1973 Carrent Populatiom Smrvey.™
Paper presented at the American Statistical Azmsociation Meetimps, St. Lomis,
MC, 1974.

(6} Cotterill, Romald V. “Market Power im the Retail Food Industry: Evidemce
from Vermont,” The Review of Ecomowics ami Statistirs, Vol. LXTII(3),
Aup. 1986, pp. 379-86.

(7: ZLZzayton, Eweiyn F. Stmidy to Idemtify amd Neasare tire Bemefits Receiwed by
Poverty Households from Participation im USDA Food Assistamce Programs,
Parts I, JI1, amd I11. luman Resoorces Developmemt Temter, Toskepse Tmstitmte,
AL, 1976.

33



(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

Feaster, J.G., and G.B. Perkins. Families in the Expanded Food and Nutrition
Education Programs: Comparison of Food Stamp and Food Distribution Program

Participants and Nonparticipants, AER-246. Econ. Res. Serv., U.S. Dept.

Agr., Sept. 1973.

Hiemstra, Stephen J. "Evaluation of Effectiveness and Efficiency in Food
Programs," Agricultural Food Policy Review: Proceedings of Five Food
Policy Seminars, ESCS-AFPR-2. Ecoan. Stat. Coop. Serv., U.S. Dept. Agr.,

1978, pp. 109-14.

Hoagland, G. William. "The New Congressional Budget Process: Impact on Food
and Nutrition Policymaking," Agricultural Food Policy Review: Proceedings
of Five Food Policy Seminars, ESCS-AFPR-2. Econ. Stat. Coop. Serv., U.S.

Dept. Agr., 1978, pp. 133-41.

Holdren, Bob R. The Structure of a Retail Market and Market Behavior of
Retail Units. Englewood Cliffs, NJ: Prentice-Hall, 1960.

Lane, Sylvia. Food Distribution and Food Stamp Program Effects on Nutritional
Achievement of Low-Income Households in Kern County, California. Res. Rpt.,

Dept. Agr. Econ., Univ. California-Davis, 1974.

. "Food Stamps," Choices, second Quarter, 1986, pp. 16-20.

. "Poverty, Food Selection and Human Nutrition," Agricultural

Food Policy Review: Proceedings of Five Food Policy Seminars, ESCS-AFPR-2.

Econ. Stat. Coop. Serv., U.S. Dept. Agr., 1978, pp. 31-37.

Leonard, Rodney E. "Administrative Aspects of Food Programs as Renewable
Resources,' American Journal of Agricultural Economics, Vol. 58, No. 5
(Dec. 1976), pp. 1,006-09.

Marion, Bruce, and others. The Food Retail Industry: Market Structure,
Profits and Prices. New York, NY: Praeger Publishers, 1979.

Mathematica, Inc. Options for Improving the Equity and Efficiency of
Benefit Determination Procedures for the Food Stamp Program, FNS-143.

Food Nutr. Serv., U.S. Dept. Agr., July 1975.

Matsumoto, Masao. Impact of the Food Stamp Program on Three Local
Economies--An Input/Qutput Analysis, ERS-503. Econ. Res. Serv., U.S.

Dept. Agr., May 1972.

Mueller, Willard F., and Leon Garoian. Changes in the Market Structure of
Grocery Retailing. Madison, WI: University of Wisconsin Press, 1961.

National Livestock and Meat Board, Department of Merchandising. Uniform
Retail Meat Identity Standards. Chicago, IL. 1973.

Nelson, Paul E., and John Perrin. Economic Effect of the U.S. Food Stamp
Program, Calendar Year 1972 and Fiscal Year 1974, AER-331. Econ. Res.
Serv., U.S. Dept. Agr., July 1974,

Nelson, Paul E., and Lee E. Preston. Price Merchandising in Food Retailing:
A Case Study. Univ. California-Berkeley, Grad. School of Business Admin.,
1966.

34



(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

The President”s National Commission on Food Marketing. Organization and
Competition in Food Retailing, Technical study no. 7. June 1966.

Progressive Grocer. Computer tape list of universe of supermarkets in
the United States in 1981. Stamford, CT., 1982.

Reese, Robert. Food Consumption and Dietary Levels Under the Pilot Food
Stamp Program, Detroit, Michigan and Fayette County, Pennsylvania, AER-9.
Econ. Res. Serv., U.S. Dept. Agr. June 1962,

Reese, Robert, and S.F. Adelson. '"Special Survey of Needy Families Not
Participating in the Food Stamp Program, St. Louis, Missouri-May-June 1964."
Econ. Res. Serv., U.S. Dept. Agr., 1964.

Senauer, Benjamin, and Nathan Young. "The Impact of Food Stamps on Food
Expenditures: Rejection of the Traditional Model," American Journal
of Agricultural Economics, Vol. 68, No. 1 (Feb. 1986), pp. 36-43.

Society of Industrial Realtors. Industrial Real Estate Market Survey: Fall
1982. Washington, DC 1982.

Stucker, Thomas A., Mike Belognia, and Robert Rizek. "Problems with the
Benchmarks: Poverty and the Thrifty Food Plan," Agricultural Food Policy
Review: Proceedings of Five Food Policy Seminars, ESCS-AFPR-2. Econ. Stat.
Coop. Serv., U.S. Dept. Agr., 1978, pp. 59-62.

Taylor, Eileen F. Food Prices: Before and After Distribution of Walfare
Checks...Low Income Areas, Seven Cities, 1969. MRR-907. Econ. Res. Serv.,
U.S. Dept. Agr., Sept. 1970.

Tillinghast, Nelsou, and Warren Incorporated. 'Supplemental Crime Insurance
Rate Computations Prepared for ERS." Letter of Transmittal by Charles W.
McConnel, Apr. 20, 1984.

U.S. Department of Agriculture, Economic Research Service. Comparison of
Prices Paid for Selected Foods in Chain Stores in High and Low Income Areas
of Six Cities, June 1968.

U.S. Department of Agriculture, Food and Nutrition Service. Annual
Historical Review of FNS Programs: Fiscal Year 1985, Apr. 1985.

. Food Program Update for August 1986, Nov. 1986.

U.S. Department of Agriculture, Food and Nutrition Service, Office of
Policy, Planning, and Evaluation. Characteristics of Food Stamp House-
holds: August 1980, with Comparisons 1975-80, Dec. 1981.

U.S. Department of Energy. Typical Electric Bills, Jan. 1, 1982, DOE/EIA-
0040 (82). Oct. 1982.

U.S. Department of Housing and Urban Development, Federal Crime Insurance
Program. Federal Crime Insurance Program Rate Comparison Book. 1982.

U.S. Federal Trade Commission. Economic Inquiry into Food Marketing, Part
I: Concentration and Intrepretation in Retailing. Staff Report. Jan. 1960.

35



(39) Waugh, Frederick V., anid H.P. Davis. ™Seme Eoonomir Impacts of the Food
Stamp Progzam,™ Apricultural Eceonssirs Ressarch, ¥ol. 13, Wo. 3 (July 1961),
pp. T4—T8.

(40) Zeckbauser, Richari, Jobn W. Pratt, ani Devid A. Wise. ™Price Differences
in Almost Competitive Bavkets,™ Quarterly Journal of Bconewics, Vol. 2,
No. 3 (May 1979), pp- 189-211.

APPENDIX 1= CDNFUTING SARKET BASKET TRDEXES

The text describes the sample selection anid the cemputatiemal procedure so
readers can unierstand thow the stody was confdiucteid. This appendix further
illestrates those wmethwidslapical details.

A sampling precedure was devised to select a set of itews which wonld represent
each supermarket”s pricing practices. The following guldelines were followed:

o Individeal supermarkets typically carry swer 10,000 Ffood and monfood

© Items were sampled in poepsrtion to their catepery”™s share of total
sales attribotable to the mniverse af supersarkets. Items were classi-
Fied either as oobranided (soch as fresh strasberries) or as branded.
If branded, they sere jdentified as national, private label, manufac-
torers, er gemeric.,

o Price comparisans arvess stores were limited to like items: the same
product type, flaver, contaimer size, and branid type.

©o Ramdon samplimg was adepted for ites selections.

o ¥ood item sawples were selected independently For each of the three
waves of price collection. In earh wawe, each item s chosen from
tihe Fall sniwverse of itews.

claszified im detailed predect subcateperies, each centaiminy a single comtaimer
size, product type, and Tlawvexr. When a caosplete list of detailed prodmect smb-
categories was develaped, individesl sshcateperies wers randonly selected umtil
each item that wet the selected sshcatepery description in every sample store
(for example, this meant pririmg earh letimce itenm stoecked in the lettace
subcategory, such as iorhery, Tai anf pgoeen leaf, Boston, ami otiers).

Ve obtaimed sales data en detaiied predect catepories in several steps. First,
information aboat resd cateperies was chbtaimed Ffrom the fmly 1981 isswe of
Chain Store Age Ssperaxkets {(3). SNext, these brosid catepories were dis-
aggregated imte sabcateperies foen mltiple data ssarces, imclwmdimg: A.T.
Rielsen, UFDA amd otier apesscy mreports amd detes series, trede associatioms,

publications, and in a fer iestances, m_ﬂehmlmumﬂim




dxegreaterﬁmmm,,m“.w These suficategories were them selected
hthymmhmm-ﬂMﬂmmBM(ampnm-
ized psendo-random mmilers generator was used for mumber generatiom). Then,
subcategories of homogenesus products (with respect to type, coler, flawvor,
and container size) were Listed im decreasing order of size, bhased on their
share of total sales im all supermarkets. Sale shares were thenm computed to
the nearest thousamdth amd comnlated over all categeries grouped hy department
(produce or dairy, foxr example) im the stose. Detafled subcategories corre—
sponding to the cumlative share of the categewies were chiosen. When a
subcategory was selected, the mmber of ftews expected to he found fnm am
average supermarket was estimated, amd a sample selection proceeded until the
target nmumber of items was reached.

Stratified sampling ensured tie mumber of smpled ftems in each department was
proportional to the departwent”s share of store sales. Once detailed product
subcategories had been idemtified, field checks were aade to assure that the
subcategory descriptions did not contaim mere thex aane type of product, flavor,
or container size. Size variastionm was pemitted in a few instances (for instance,
41- and 48-ounce cans of shertening). Field chservatioms alse ensured that
estimated item counts wmet the predeterwined targpets.

Independent samples were drawx for each of three waves of price callection,
spread over about 3 months. Price indexes for the three waves were averaged
together to reduce the infinence of temporary market abexrations. By using
independent item samples for each wawve, each wawve represents a complete repli-
cation of price-measurement procedures. Averaging reduced the inflnence of
temporary events and data errurs on cur estimstes of price Levels for the sample
firms,

Meat and produce departwents pesed special emumeratiom problems. “eat selec—
tion was complicated hecanse supermarkets frequently use different names for
identical cuts of fresh meat. We established mroed categories (such as hone-
less beef reoasts and groumd beef) because emmmerators could mot correctly
identify all retail cuts. Ramndom selections withinr these categories were made
according to the procedures detailed above. For meat, emmerstors recorded the
name, grade, and price of each meat ftem timt fell within the broaad category.
Alphabetized listings contaimed tie most pepular nemes, aad enumerators recorded
any additional cut names.

The completed listings were reviewed by a meat nemencliature expert from the
National Livestock amd Meat Board, wie classified the data using homogeneous:
product subcategories Idemtiffed im the Beard”s I973 Uniform Retail Meat
Identity Standards (Z0). Several products timt he was unshle to classify were
deleted from the survey.

Because the size of fresh fruit amnd vegetahle ftems fnflwences the price per
pound charged, emmerators were traimed to messure the dismeter of fruit,
such as apples, oranges, grapefruit, amd assigm umique product codes for the
different diameters. Tims, compariseas by price per pound inclnded ftems of
like size.

1/ The A. C. Nielsen Covperatiom, Chicagwm, IL, provided most of the figures
for product shares of totazl store sales, Including special tabulations by
packaging size ().



Procedure 2: Computing a Weighted Mean TFP Food Group Price

Appendix table 1 presents the conversion factors used for food group 01, milk,
cheese, and ice cream, to derive price per pound for all items not initially
reported per pound. Analogous procedures were used for each of the other food
groups when necessary. The computed price per pound for each item required
additional steps to convert item prices to a TFP food group price.

The following illustrations use hypothetical data 2/ and are based on the
assumptions that each of the 28 SMSA”s had all of the items selected for the
item sample, and that each supermarket stocked each of these sample items.

The first assumption is reasonable, but the second is not because all super-
markets do not stock all items. However, the missing data problem was resolved
with a normalizing procedure.

Column 0, appendix table 2, reports the unit in which the item price was
recorded in the supermarkets. Column 1 represents the converted price per
pound resulting from the application of appendix table 1”s conversion factors.

Expenditure-based brand 3/ weights then were converted to a quantity base by
removing the portion of the expenditures due to price differences among the
brand types (these adjustments are described in appendix table 2, columns 1,
1A, 2, and 2A). The all-brand average unit price then was calculated using
these weights (columns 3 and 4).

The next step was to convert the expenditure-based product category weights to
quantity-based weights (app. table 2, columns 5, 5A, and 5B).4/ Using these
quantity weights, all-brand average unit prices for the sample product categories
were averaged to obtain a value for each TFP product category (app. table 2,
column 6). The TFP product categories were averaged using quantity weights used
in the TFP, to obtain the U.S. average unit price for the TFP food groups, com-
puting each independently (app. table 2, columns 7-9).

These quantity-based TFP food group average prices then were transcribed in
column 2, appendix table 4, and multiplied by the quantities specified by the
TFP (column 1), to obtain expenditures based on quantity weights that could be
used to aggregate price-relative indexes for the TFP- and NFCS-adjusted market
baskets.

Appendix table 3 aggregates each supermarket”s index values for each brand type
in detailed product categories sampled into averages for food groups (as defined
in the TFP and NFCS baskets). The output from appendix table 3, column 9, is
inserted in column 5 of text table 3.

2/ The numbers are hypothetical because, except for columns containing the
weights, the data are not empirical observations. The data were arbitrarily
inserted to explain the procedure.

2/ Brand weights were derived by determining the share of U.S. sales by each
brand type (national, private label, generic, and unbranded).

4/ Column 57s USDA sample selection weights represent the number of times
the item (such as whole milk, gallon) was randomly chosen in the three waves
of sample selection. Whole milk was randomly chosen in each of the three
waves, and hence, has the weight of 3, whereas white milk, 1/2 gallon, was
randomly selected once and has the weight of 1.
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Appendix table 1--Milk, cheese, and ice cream food group: Product codes and
conversion ratios for computing price per pound

Conversion
Product and pound equivalents : factors 1/
Whole milk: :
8.6 lbs. = 1 gal. : 0.1163
4.3 1bs. = 1/2 gal. : 2326
2.15 1lbs. = 1 qt. : <4651
Whole milk, chocolate flavored: :
2.2 lbs. = 1 qt. : 4545
Lowfat milk: :
8.63 1lbs., =1 gal. : .1159
4.32 1bs., = 1/2 gal. : . 2317
Cottage cheese: :
1 1b. = 16 oz. : 106.0000
Processed American cheese products: :
1 1b. = 16 oz. : 16 .0000
American cheese, natural: :
1 1b. = 16 oz. : 16.0000
Sour cream dip: :
1 1b. = 16 oz. : 16.0000

l/ Enumerated prices were converted to unit prices (such as per gallon, quart,
or ounce) and then multiplied by the conversion factors to obtain prices per pound.
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Appexdiiz table 2-—How weighted-aversge umit prices: are aggregated: imto: tie: Theifty Food Plam” 2 fowsd growps: Milk, cheese,
amdl Lo cresm groum

(D) (s (2y (24) (€] [ (s)
@ 2R-SMSA. : Bramd: type : Bmad type : Adjusted : : Weighted  : TSDA
TP prodmet category, brmmd type, amd: : price i g i B difi ez bramdi type: price for : sampie

comtaimer size i pex : adifustment . weight : quemtity :{(L)(2)]: USDA sample:selectiom
: powmdt  :  fmctor L/ B 2/ = 3t : y 4/ :veights 5/
Wil Le:: mit Lk B
Widitoe milk (galklom)-— s
Natiomsl bramds s 0280 L.ooo 0.20 0. 200 0. 036
Private Label 1 L2860 L.o77m T5 0] L2I0
Gemeric Label r o .230 1.ZL7 03 LOBL - Ol
ALL~bramdis: avermge B i 2619
Widite milk (L/2 galleom)-— B
Natitomsl bramds T 299 L.ODD 30 . 300 . 090
Private Label . 284 1.133: .TO T9F 209
Gemeric Lalbel 3 _ —_ — —_ -—
ALl ~bramis aversge B L 2T36 L

Wiiite milk (quert)—

b s

Batiomul bramsds 30 L. 000 .80 - 800 . LA
Private Labal 290 L.06%- -20 a 082
Gemeric Label B —_— — -— - — - 3060 1
AlL-bramds avermge B
Chocplate milk (quart)-— :
Natiomal bramds s L3130 L.0Do -4 400 L1322
Private Label : 310 L.0&S -6 -639 .63
Gemeric Label B —_ —_ -— —_ -—
ALl-bramdis avernge B L3LT6 L
Lowiat milks B
Wiite mili, 1% fat (gallom)-- :
Sationsl bramds R ] L. ODD i 200 . 050
Privawe Label s 220 1.13% .75 852 .87
Gemeric Lawel s 130 1389 -5 . 069 .0LZ
Al -bramds average B L2221 2
White milk, skim (1/2 gallomy-— H
Natiomal bramds 250 L.00O .25 - 250 062
Private Label W23 L.087 73 T .183
Gemeric lLabel 1 200 L.250 .0z 025 . 005
All-bramds average B .233% L
Processed cheese: B
(12 owmces)—Lf H
Natiomsl bramds : L.80 1.000 .65 650 1.170
Private lLabel : L.7e L.059 .30 318 -541
Gemeric Label : L3O 1.200 .05 060 080
All-bramds average B 1.751% 3
(less than L2 ommeces)—L/ B
Natiomal brands : L.75 1.00D 75 750 1.312
Private lLabel : L.68 L. 042 .20 . 208 . 349
Gemeric Label : L.4@ 1L.250 -05 062 087
Abl-bramds average H L.7137 I
Processed Anerican cheese food B
(12 owmces)— :
Katiomal brands : L.69 L.0C00 .30 0.800 1.352
Private label : L.55 L.090 .16 - LT4 2T
Gemeric label : L.45 1.166 N 047 068
ALl bramds average B L.6552 t
Rataral cheese: B
Brick ¢ (8-9 y—3/:
National bramds : Z.50 1.000 .70 .700 1.75@
Private label : 2.35 1064 25 . 266 .625
Gemeric label : 2.30 1.087 .05 054 .124
ALl-bramds average : 2.4500 3
Sour cream dip: :
Somr cream dip with bacom and horseradisih :
flavor (8-15 oumces)-—4/ :
Natiomal brand : L.60 1.000 .80 -800 1.280
Private label : L.55 1.032 .20 .206 . 319
Generic label T - -_— —_ -_ -—
All-brands average T 1.589% 1
Cottage: cheese: 5
Cottage cheese, lowfat (17-32 ounces}—5/ :
National brands: : .90 1.000 .40 -400 .360
Private label .85 1.059- .55 .582 -495
Generic label .80 1.125 -05 .056 .045
All-brands average .367L L

voas e e

TFP food group mean
-— = Not applicable.

1/ Columm lA adjusts the ture h of 1 2 to amn equnivalent ty weight basis by taking the brand type
with the highest price within each brand gromp, and: dividing it by prices of the other bramd types. For exampie, for
whole milk sold in galloms, 0.23 and 0.26 are divided into 0.28 to derive 1.217 and 1.077, weight adjustment factors for
the brand types.

2/ Column ZA equals columm 1A multiplied by columm 2.

3/ Colusn 3 equals column | multiplied by columm 2A.

4/ Columm 4 is computed by dividing each group sum in columm 3 by the corresponding sum of brand type weights from
column ZA. For example, the weighted price for whole milk sold in galloms is 0.28/1.069 = 0.2619.

5/ This weight is the number of times: an item from the product category was selected in the random sampling procedure
for each wave. That is, the item was randomly selected in each of the three waves when its weight was 3.

Continued--
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Appendix table 2--How weighted-average unit prices are aggregated into the Thrifty Food Plan”s food groups: Milk, cheese,
and ice cream group--Continued

(54) (58) (6) [€2) (8) (9)

: USDA adjusted : : : Weighted

TFP product category, brand type, and : Weight : sample : Weighted : TFP :mean price
container size : adjustment : quantity weight : mean price : quantity : for TFP

:  factor 6/ : 7/ : for TFP 8/ : weight 9/ :food group

[(6) (7)]

Whole milk:
White milk (gallon)-- :
National brands
Private label
Generic label
All-brands average

1.2127 3.6381

White milk (1/2 gallon)--
National brands
Private label :
Generic label :

All-brands average

1.1608 1.1608

White milk (quart)--
National brands
Private label
Generic label

All-brands average

1.0379 1.0379

Chocolate milk (quart)-- :
National brands
Private label
Generic label

All-brands average

1.0000 1.0000 0.2727 8.2490 2.2990

Lowfat milk:
White milk, 1% fat (gallon)--
National brands
Private label :
Generic label
All-brands average

1.0531 2.1062

White milk, skim (1/2 gallon)--
National brands
Private label
Generic label

All-brands average

1.0000 1.0000 .2259 .4280 .0967

Processed cheese:
Processed American cheese products
(12 ounces)--1/
National brands
Generic label
All-brands average

1.0000 3.0000

Processed American cheese products
(less than 12 ounces)--1/
National brands
Private label
Generic label
All-brands average

1.0223 2.0446

Processed American cheese food :
(12 ounces)-- :
National brands :
Private label
Generic label

All-brands average 1.0584 1.0584 1.7223 0.5760 0.9920

Natural cheese: H
Brick cheese, prepackaged (8-9 ounces)--3/:
National brands s
Private label
Generic label

All-brands average 1.0000 1.0000 2.4500 .6550 1.6048

Sour cream dip:
Sour cream dip with bacon and horseradish :
flavor (8-15 ounces)--4/ s
National brand :
Private label :
Generic label :
All-brands average : 1.0000 1.0000 1.5895 .0130 .0207
Cottage cheese: :
Cottage cheese, lowfat (17-32 ounces)--5/ :
National brands
Private label
Generic label

All-brands average 1.0000 1.0000 .8671 .1260 .1093

TFP food group mean : 0.510
6/ For the weight adjustment factor of each TFP product category, divide the highest USDA category price in column 4
by the other USDA category prices in column 4. For example, the weight adjustment for whole milk sold in gallons, half

gallons, and quarts, and chocolate milk sold in quarts are 0.3176/0.2619 = 1.2127; 0.3176/0.2736 = 1.1608; 0.3176/0.3060 =
1.0379; 0.3176/0.3176 = 1.000.

1/ Column 5B equals column 5 multiplied by column 5A.

8/ Column 6 is computed by multiplying column 4 by column 5B, and summing for each product category, such as whole milk.
Then divide this total by the sum of corresponding weights (column 5B). The weighted mean price for whole milk in TFP
supermarkets is [(0.2619) (3.6381) + (0.2736) (1.1608) + (0.306) (1.0379) + (0.3176) (1.0000)]/(3.6381 + 1.1608 + 1.0379 +
1.0000) = 0.2787.

9/ Veights provided by HNIS from the TFP give relative importance to TFP product categories as used by HNIS in their TFP
cost computations.

10/ Dividing the sum of column 8 by the sum of column 7 gives the TFP mean price, in this illustration, for the TFP milk,
cheese, and ice cream food group. Corresponding computations are then made for each of the other TFP food groups.

41



Appendix table 3--How the price index is calculated for Thrifty Food Plan food groups: Milk, cheese, and

one supermarket)

ice cream group (for

: (1) 2) (3) (a) (5) (6) 7 (8) 9)
: : B : Weighted : :Weighted : B B
TFP product category, brand type, : : Brand :mean index : USDA :mean for : TFP : : Weighted
and container size :Price: type : [(1)(2)]: for USDA : sample : TFP :expenditure: : mean for
:index: weight : 3/ : sample :selection :component: weights :[(6)(7)]: TFP food
s 1/ 2/ : icategory 4/:weight 5/ : 6/ : : 1/ : group 8/
Whole milk: :
White milk (gallom)-- :
National brands s 105 0.20 21.00
Private label : 110 .75 82.50
Generic label s 107 .05 5.35
All-brands average : 108.9 3
Whole milk (1/2 gallon)-- :
National brands : 95 .30 28.50
Private label s 97 .70 67.90
Generic label 3 == - -
All-brands average : 96.4 2
White milk (quart)-- :
National brands : 101 .30 30.30
Private label : 99 .70 69.30
Generic label T == -- -
All-brands average : 99.6 1
Chocolate milk (quart)-- :
National brands : 101 .40 40.40
Private label : 116 .60 69.60
Generic label : - -
All-brands average : 110.0 1 104.2 8.2490 859.6
Lowfat milk: 3
White milk, 1% fat (gallom)-- :
National brands s 110 .20 22.00
Private label s 90 .75 67.50
Generic label s 96 .05 4.80 94.3 2
All-brands average :
White milk, skim (1/2 gallon)-- .
National brands : 83 .25 20.75
Private label ¢ 93 .73 67.89
Generic label : 103 .02 2.06
All-brands average : 90.7 1 93.1 .4280 39.9
Processed cheese: H
Processed American cheese products:
(12 ounces)--9/ s
National brands : 96 .65 62.40
Private label : 111 .30 33.30
Generic label s 112 .05 5.60
All-brands average : 101.3 3
Processed American cheese products:
(less than 12 ounces)--9/ :
National brands s 99 .75 74.25
Private label s 115 .20 23.00
Generic label : 110 .05 5.50
All-brands average H 102.8 2
Processed American cheese food :
(12 ounces)--9/ B
National brands : 101 .80 80.80
Private label : 112 .16 17.92
Generic label : 102 .04 4.08
All-brands average H 102.8 1 102.0 .5760 58.8
Natural cheese: :
Brick cheese prepackaged (8-9 3
ounces) --9/ :
National brands : 100 .70 70.00
Private label : 104 .25 26.00
Generic label : 109 .05 5.45
All-brands average B 101.5 3 101.5 .6550 66.5
Sour cream dip: :
Sour cream dip, bacon with horse- :
radish flavor (8-15 ounces)--9/ :
National brands : 91 .80 72.80
Private label : 88 .20 17.60
Generic label 3 == - --
All-brands average : 90.4 1 90.4 .0130 1.2
Cottage cheese: :
Cottage cheese lowfat (17-32 s
ounces)--9/ :
National brands : 87 .40 34.80
Private label i 94 .55 51.70
Generic label s 90 .05 4.50
All-brands average : 91.0 1 91.0 .1260 11.5
TFP food group mean : 103

-- = Not applicable.

1/ The index numbers were provided by the Grinnell-Handy computations (x).
2/ Column 2 is from column 2, table 2.

3/ Column 3 is the product of columns 1 and 2.

4/ Column 4

5/ Column 5 is from column 5, table 2.

6/ Column 7 is from column 7, table 2.

7/ Column 8 is the product of columns 6 and 7.
9

8/ Column

represents the sum of column 3 for each product category.
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Appendix table 3”s column 0 is the unit in which the item was priced in the
supermarket. Column 1 is the computed price-relative unit.

Procedure 3: Computing Price-Relative Index for Each TFP Item/Food Group

Column 2 in appendix table 3 repeats column 2, appendix table 2.5/ Columm 3
follows the same computational procedure but the results differ because figures
in appendix table 3, column 1, are price relatives and not prices per pound.

Column 5 in appendix table 3 repeats colummn 5, appendix 2. The same may be
said for column 7. The procedures identified for columns 6, 8, and 9 are
the same procedures adopted for the same columns in appendix table 2.

Procedure 4: Computing Weighted Index for Each Supermarket

Column 1 in text table 3 represents the pounds of food for a week that the TFP
proposes for a family of five. Column 2 represents the all-SMSA average unit
price carried forward from appendix table 2 (for example, for the TFP food
group 01, the unit price is 0.51 cent). Column 3 represents the product of
columns 1 and 2. The sum of column 8 divided into each of its component items
provides the data in column 4. Column 5 represents the price relative carried
forward from appendix table 3 (103 for TFP food group 0l). Column 6 represents
the product of columns 4 and 5 and contributes each of the 15 TFP food groups
to the total supermarket TFP index for each supermarket (computed independently
for each sample supermarket).é/

The only difference between the TFP and the NFCS basket is that the latter,
while having the same total 125.15 pounds for the five-person household for a
week, has the 15 food groups proportionate to the total pounds used by food
stamp households.

5/ Appendix table 3 carries forward the assumption and example of a super-
market that stocks at least one item for each brand type. Whenever a supermar-
ket stocks fewer than the three brand types, a normalization procedure is
required to compute the all-brand average appearing in column 4. This involves
dividing the sum of the product(s) computed under column 3 by the sum of the
brand type weights under colummn 2,

For example, assume that instead of stocking all three brands, the supermarket
stocked only national brands (NB), and generics (G). Without normalization
(in this illustration), the all-brand average would have been (26.35/1), which
is incorrect. Here, (26.35/.25) is correct.

: (1) : (2) : (3) : (&)
Brand type stocked and : Price : Brand : : Weighted-mean
container size : index : weight : [(1)(2)] index
Whole milk: :

White (gallon)-- :

National brand : 105.0 0.20 21.00

Private label :

Generic : 107.0 .05 5.35

All-brand average 105.4

6/ The index is computed independently for each of the three pricing waves.,
For use in regression analyses, the three waves are combined and an equally
weighted combined index for each supermarket serves as the dependent variable.
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Procedure 5: Computing an SMSA Market Basket Index

Additional adjustments are required to combine the individual supermarket
indexes to represent the total SMSA. Only supermarkets chosen in the initial
28-SMSA sampling are used to make the 28-SMSA comparisons. This initial sample
provides valid inferences without including the additional low-income supermar-
kets, which are used in the more intensive study of food prices in low-income
neighborhoods.

The original sampling plan was structured so that individual firms may be
aggregated to obtain an average for the SMSA in which each is located. Each
sample store has a weight proportional to its share of market sales. For the
28-SMSA analysis, sampling was done by firm so that each supermarket selected
for a leading firm has a weight equal to that firm”s market share divided by the
number of supermarkets operated by the firm in that SMSA. The combined market
shares of nonleading firms are divided by the number of supermarkets selected

to represent nonleading firms, to obtain each supermarket”s sample weight.
Appendix table 4 computes supermarket sample weights.

Appendix table 5 applies table 4”s results (column 3) when computing the summary
index for a single SMSA. Corresponding steps were followed for each of the 28
SMSA“s. Column 1, appendix table 5, identifies sample supermarkets owned by
each specified company (firm), except that supermarkets listed for all others
are operated by different firms, Column 2 presents the individual market

basket price index for each supermarket, and is carried forward from in the
total in text table 4, column 6.

The weight developed for each supermarket of each firm, as a result of the
computations for appendix table 4, has been repeated in column 3. Column

4 represents the product of columns 2 and 3. The sum of column 4 divided by
the sum of column 3 is the combined mean market basket index for a single SMSA
(column 5).

Appendix table 4--Sample supermarket weights (hypothetical data)

: Supermarkets : Share of : Supermarkets : Sample
Firm rank in SMSA : market ¢ 1in sample : weight per
: : sales : : supermarket
: Number Percent Number Weight
1 : 51 27 3 9.00
2 : 60 15 3 5.00
3 : 27 12 3 4.00
4 : 11 10 3 3.33
5 : 10 9 2 4.50
6 : 3 2 1 2.00
All others : 150 25 5 5.00
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Procedure 6: Computing Location and Integration Stratum Indexes

Market basket indexes, used to compare supermarket prices in the 28 SMSA“s by
their location within an SMSA and the extent of their functional integration,
required additional weight adjustments. Extra low-income location supermarkets
were drawn at random from 10 of the 28 SMSA”s for adequate representation. It

Appendix table 5--Hypothetical index from procedure 5 for one SMSA

(1) (2) (3) (4) (5)
Firm and : Computed : Sample : : (4)
supermarkets tindex carried: weight : [(2)(3)] : (5)
in sample : forward 1/ : :
1: :
a : 106.17 9 955.53
b : 105.00 9 945.00
c : 110.00 9 990.00
2: :
d : 99.00 5 495.00
e : 90.00 5 450.00
£ : 95.00 5 475.00
3: :
g : 110.00 4 440.00
h s 100.00 4 400.00
i : 90.00 4 360.00
4 :
j s 120.00 3.33 399.60
k : 110.00 3.33 366.30
1 s 135.00 3.33 449.55
5: :
m : 102.00 4.50 459.00
n : 105.00 4.50 472.50
6: :
o : 105.00 2 210.00

All others:

ee oo oo

P 130.00 5 650.00
q :  140.00 5 700.00
T : 99.00 5 495.00
s : 95.00 5 475.00
t : 115.00 5 575.00
Total : NA 100.00 10,562.48 105.62

NA = Not applicable.
l/ The index for each supermarket was computed and reported as the
total of column 6 in text table 4.
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also was necessary to restratify ex post to assure that uunbiased estimates were
obtained for each type of location and extent of functional integration stratum.
The new strata weights were incorporated into the firm weight system described
above. All stores from the primary sample were included together with the added
low-income area supermarkets.

Stratum Identification and Supermarket Classification

Appendix table 6 presents the 16 strata into which any supermarket could fall
when classified by location and functional integration characteristics. There
are four locations and four integrational possibilities which, when combined,
result in the 16-cell structure. Within the boundaries of the principal central
city, a supermarket may be in either a low-income (CC/LI) or a greater than low-
income (CC/GTLI) zip code area.7/ Likewise, outside of the central city”s
boundaries (called residual SMSA or RSMSA) a supermarket may be in either income
category. In terms of integration, a supermarket may operate neither a buying
office nor distribution center (nonintegrated (NI)); operate at least one

buying office (partially integrated (PI)); operate at least one buying office
and one distribution center (substantially integrated (SI)); or operate multiple
buying offices and distribution centers (fully integrated (FI)).

Appendix table 6 contains the number of supermarkets within each stratum, when
the 322 sample supermarkets were distributed by location and integration cate-
gories. Few low-income area supermarkets are outside of the political bounda-
ries of the central city. Therefore, we had to consolidate cells. Also,
differences between substantially and fully integrated supermarkets were
unimportant; thus these cells were also consolidated and classified as extean-
sively integrated. Even so, this 16 strata example shows how the weighting
procedure was used. Consolidation to 12 strata occurred only after all 16
strata had been derived and quantitative results studied.

Zj Zip code areas were classified using 1980 Census of Population data (4).
If a zip code area had at least 20 percent of its component households at or
below the poverty income level, it was treated as a low-income area.

Appendix table 6--Composition of 10-SMSA expanded sample with randomly selected
low-income area supermarkets

Functional integration of supermarkets

Location sectors

None : Partial ¢+ Substantial : Full : Total

: Number

Central city: :

Low income : 35 23 5 23 86

Greater than low income: 16 13 14 33 76
Residual SMSA: :

Low income : 1 1 1 3 6

Greater than low income: 33 25 32 64 154
Total : 85 62 52 123 322
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CalculatiggﬁSample Weights for Individual Supermarkets

The total number of supermarkets constituting each income and location integra-
tion stratum was summed to obtain stratum weights, consisting of the stratum”s
share of total supermarket sales for its SMSA. For example, the central city,
greater than low-income, full integration (CC/GTLI/FI) stratum, includes the
supermarkets of two leading firms and four nonleading firms (app. tables 7 and
8). Both of the leading firms in our example have only one supermarket located
in this CC/GTLI/FI stratum, in the central city boundaries. Leading firm 1 has
a supermarket, coded 110602, and leading firm 2 has a supermarket, coded 110703.
The residual four sample firms (supermarkets) in this stratum are nonleading

Appendix table 7--Hypothetical supermarket SMSA assignment by location and
functional integration 1/

Location sectors Functional integration of supermarkets

None : Partial

Substantial : Full

Number
Central city: :

Low income ¢ 114401 114801 112345 110301
¢ 114501 112346 110302
¢ 114601 110401
¢ 114901 110502
: 110503
: 110504
: 110509

Greater than low income: 113701 113201 113456 110602
¢ 113901 113201 113467 110703
¢ 113001 118901
¢ 113801 117901
: 116901
: 115901

Residual SMSA: :

Low income ¢ 114001 113601 113570 110202
¢ 114002 113601 110203
¢ 114002
¢ 114007
¢ 114008
¢ 114009
¢ 114010
¢ 114013 114560 113570 110901

Greater than low income: 114014 114670 110902
¢ 114015
s 114016

1/In this hypothetical illustration, no effort was made to include an identical
number of supermarkets in a cell that would match the number of supermarkets in the
corresponding cell in appendix table 6. Once consolidated, the combined substantial
and fully integrated categories were called extensively integrated.
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Appendix table 8--Sample weights for individual central city supermarkets, hypothetical
example for the one SMSA

: Location- :Firm share of:Sample supermarket”s share of --
Location-integration strata, : integration : stratum : Firm :
firms, and sample supermarket l/ : strata weight 2/: weight : weight :  SMSA sales 2/
: (1) : (2) : (3) : (4)
CC/LI/NI : 0.060
Firm 1 : 0.20
Supermarket 1 : 1.000 0.01200
Firm 2 : .18
Supermarket 2 : 1.000 .01080
Firm 3 : .12
Supermarket 1 s .500 .00360
Supermarket 2 s .500 .00360
Remaining firms : .50
Supermarket 1 : .200 .00600
Supermarket 2 s .200 . 00600
Supermarket 3 : .200 .00600
Supermarket &4 : . 200 .00600
Supermarket 5 H .200 .00600
CcC/L1/PI : .015
Firm 1 : 42
Supermarket 1 H .333 .00210
Supermarket 2 .333 .00210
Supermarket 3 3 .333 .00210
Firm 2 : .18
Supermarket 1 : 1.000 .00270
Firm 3 : .15
Supermarket 1 H 1.000 .00225
Firm 4 : .10
Supermarket 1 : 1.000 .00150
Remaining firms : .15
Supermarket 1 : .50 .00113
Supermarket 2 : .50 .00113
CC/LI/SI H .025
Firm 1 : .35
Supermarket 1 : 1.000 .00880
Firm 2 B .33
Supermarket 1 : 1.000 .00830
Remaining firms : .32
Supermarket 1 : +250 .00800
Supermarket 2 : .250 .00800
Supermarket 3 : .250 .00800
Supermarket 4 : .250 .00800
CC/LI/F1 B .0675
Firm 1 : .40
Supermarket 1 s .500 .01350
Supermarket 2 : .500 .01350
Firm 2 : .25
Supermarket 1 : 1.000 .01688
Firm 3 : .35
Supermarket 1 s .250 .00591
Supermarket 2 : .250 .00591
Supermarket 3 : .250 .00591
Supermarket 4 : .250 .00591
CC/GTLI/NI H .0300
Firm 1 : .65
Supermarket 1 : 1.000 .01950
Firm 2 : .30
Supermarket 1 : 1.000 .00900
Remaining firms : .05
Supermarket 1 2 .500 .00075
Supermarket 2 : .500 .00075
CC/GTLI/PI : .0525
Firm 1 : .50
Supermarket 1 : 1.000 .02625
Firm 2 s .50
Supermarket 1 : .500 .01313
Supermarket 2 : .500 .01313
CC/GTLI/SI : .2625
Firm 1 : .50
Supermarket 1 : 1.000 .13125
Firm 2 : .50
Supermarket 1 : 1.000 .13125
CC/GTLI/FI : .3000
Firm 1 H .60
Supermarket 1 : 1.000 .18000
Firm 2 : .30
Supermarket 1 : 1.000 .09000
Remaining firms H .10
Supermarket 1 : .25 .00750
Supermarket 2 H .25 .00750
Supermarket 3 : .25 .00750
Supermarket 4 .25 . 00750

1/ Firms with at least 10 percent of sales in column 2, and all firms with 2 or more sample super-
markets in a stratum area, are listed separately in the computer. All others are included in remaining
firms. The remaining firms” share of sales in a stratum is divided equally among the remaining
sample supermarkets.

2/ Percentage of total SMSA supermarket sales.

3/ Values in column 4 were calculated by multiplying supermarkets” share of firm weight (col. 3),
by " firm share of stratum weight (col. 2); the product was then multiplied by the stratum”s share of
SMSA sales (column 1 = Location-integration strata weight).
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firms, have only one supermarket each, and are coded 118901, 117901, 116901,
and 115901. A firm is treated as a leading firm only if its sales represent at
least 10 percent of the total stratum sales.

The sum of each SMSA”s strata shares must equal 100 percent. Within each
stratum, the share of total stratum sales of component firms must also sum to
100 percent. In this illustration (app. table 8), which covers only the central
city portion of the SMSA, the share of SMSA sales of the strata composing this
portion totals 81.25 percent, the residual 18.75 percent being accounted for

by the strata that constitutes the RSMSA. The total RSMSA strata shares would
not have exceeded 18.75 percent of the total SMSA sales for this illustration

if we had included the RSMSA portion in this example.

In our illustration (limited to the central city portion of the SMSA and the
CC/GTLI/FI stratum), the stratum accounts for 30 percent of total supermarket
sales of the SMSA (column 1). Within the CC/GTLI/FI stratum, leading firm 1
accounts for 60 percent of this stratum”s total supermarket sales; leading firm
2, 30 percent; and the residual four firms, 10 percent in total (column 2).
Column 3 allocates the share among supermarkets of the same firm. Leading firm
1 has one supermarket in this stratum, so its weight is 1. The same applies to
leading firm 2. The four remaining nonleading firms equally distribute their
aggregate of 10 percent, or 0.25 for each firm“s weight (column 3).

The weight for each supermarket (its share of SMSA sales) is reported in columm
4, appendix table 8, and computed by multiplying column 2 by column 3, aund then
by column 1. Thus, for leading firm 1, (0.60) (1.000) (0.30) equals 0.18; for
leading firm 2, (0.30) (1.000) (0.3000) equals 0.0900; and for each of the
remaining supermarkets, (0.10) (0.25) (0.3000) equals 0.00750. The sum for
this stratum”s supermarkets must equal 0.3000.

In aggregate, these supermarket weights can be used for evaluating index values

of any desired group of stores in an SMSA. SMSA aggregates have been averaged
with other SMSA”s, with each SMSA weighted equally (app. table 9).

Appendix table 9--Adjusted-weight hypothetical stratum index

: Individual : : :
Stratum ¢ supermarket index : Weights computed: :
and : from column 6, : using procedure : H (5)
supermarket text table 3 ¢ in column 4, : [(3)(4)] : @)
: : ¢ appendix table 8: H
¢ Super- : H : :
¢ market : Index : : s
(1 : (2) =+ (3) (4) : (5) : (6)
¢ 110602 106.17 0.1800 19.1106
Central city ¢ 110703 110.00 0900 9.9000
supermarkets ¢ 118901 115.00 .0075 8625
(CC/GTLI/FI): : 117901 125.00 . 0075 «9375
¢ 116901 100.00 .0075 .7500
¢+ 115101 103.00 . 0075 7725
Total : NA NA 0.3000 32.3331 107.78

NA = Not applicable.
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To compute the hypothetical average five-person household TFP basket price
(cost) index for greater than low-income, full integration supermarkets for the
central city portion of all 10 SMSA”s, the weighted mean would be computed for
each SMSA as indicated above, the results summed and then divided by 10.

For example, appendix table 9 reports the adjusted weighted index for the
CC/GTLI/FI supermarkets for the central city for ome SMSA. Column 3 is obtained
by transcribing the index value computed for each supermarket from text table 3
(computed individually for each supermarket). Column 4 consists of the computed
weights transcribed from appendix table 8. Column 5 is derived by multiplying
columns 3 and 4. Column 6 represents the sum of column 5 divided by the sum

of column 4., This is the hypothetical adjusted stratum weight for a single
SMSA.

In turn, the 10-SMSA aggregates can be summed and divided by 10 to obtain the
adjusted-weight index for the combined SMSA“s. To compute the average five-
person TFP basket index for the greater than low-income full integration
stratum for the central city portion of the 10 SMSA”S (our hypothetical illu-
stration), appendix table 10, column 1, identifies each of the SMSA“S; columm

2 represents the weighted stratum index computed for each, and reported by each
SMSA in appendix table 9. Then the sum of column 2, appendix table 10, divided
by 10, equals the 10-SMSA adjusted-weight index for this stratum, or 113.68.

APPENDIX II: ADDITIONAL REGRESSION ANALYSES

In the initial regression equation, variables were not transformed to natural
logarithms, and no locational dummies were entered. Also, several variables

in the initial regression were later dropped. Appendix table 11 contains the
coefficients computed with the initial regression comparison. The coefficients
do not account for curvilinear associations and certain statistical problems
uncovered after the initial analysis.

Appendix table 10--10-SMSA adjusted-weight hypothetical index for central
city (greater than low-income, full integration strata)

10-SMSA adjusted-

SMSA : Stratum : weight index in (2)
: : 10
(1) : (2) : (3)
Atlanta, GA 107.78
Boston, MA 110.00
Denver, CO 115.89
Detroit, MI 130.24
Houston, TX 102.00
Los Angeles, CA 124.90
New York, NY 145.00
Philadelphia, PA 100.00
Pittsburgh, PA 100.00
St. Louis, MO 101.00
Total 1136.81 113.68
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Variables Excluded Prior to Final Model Treatment

Five considerations were involved when excluding variables: reassessment of
quality and relevance of data series, statistical significance, correctness of
sign, multicollinearity, and alternative available variables.

Total Compensation

Data were collected by firm. Multi-establishment companies reported a single
data set, composed of hourly wages and fringe benefits for their company, rather
than one for each establishment. Multi-establishment firms located in the same
SMSA (particularly leading firms) tend to have similar union contracts, There-
fore, there are relatively minor variations in calculated compensation among
chains in the same SMSA, even when fringe benefits are included.

Differences in compensation per hour do not necessarily indicate differences
in actual labor costs per unit of output because of differences in productivity.

Appendix table ll--Initial regression equation explaining differences among
price indexes for 322 supermarkets in 10 SMSA”s

Adjusted RZ = 0.5423

Independent variables ¢ Form of : Parameter H Standard ¢ Probability
: entry ¢ estimates : errors : of t
(1) : (2) : (3) : (4) : (5)
Intercept ¢ Computed : 102.6001 : 3.1959 ¢ 0.0001
Partial integration ¢ Dummy : - 6970 : 7752 : «3693
Extensive integration ¢ Dummy : -1.2972 : 7741 : «0948
Total compensation : Dollars per: : :
¢ hour : - .0094 : .1049 : «9286
Insurance cost ¢ Index : .0182 : .0077 : .0191
Occupancy cost : Index : .0015 : .0084 : .8576
Sales area ¢ Index : .0000 : .0000 : «2720
Sales per square foot : Dollars : .0008 H .0013 : .5293
Services index ¢ Index : .0013 : .0123 : 9142
Warehouse supermarkets : Dummy ¢ =16.2608 : 1.4168 : .0001
Front-door stocking : Dummy : 1.7734 : 1.0676 : . 0977
Food stamp redemptions/sales: Percent : - .1626 : 0457 : .0004
Electronic scanning ¢ Dummy : - .3223 : .6571 : .6241
Transportation costs ¢ Index : - .1191 : .0277 : .0001
Firm in shopping center : Dummy : - 4676 : .5103 : «3602
Herfindahl index ¢ Index : .0000 : .0005 : .9671
Store market share in zip : : : :
code ¢ Percent : - .0331 : .0916 : .0920
Reciprocal of number of : : : :
supermarkets in zip code : Reciprocal : 3.1695 : 2.1189 : .1358
Socioeconomic status : Index : 1106 : .0277 : .0001
Households without car : Percent : .0907 : .0227 : .0001
Households at or below : : : :
poverty income level : Percent : .1067 : .0509 : .0367
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For example, we calculated payroll as a percentage of total sales for another
subsample of supermarkets in the 28 SMSA”s (those with available data)., Ware-
house supermarkets had average compensation that was 15 percent below the
average for all chains, but payroll per dollar of sales was 35 percent lower.
With adjustments for different price levels, payroll per dollar of real volume
was 45 percent lower at warehouse supermarkets. We suspected that the owner”s
time and compensation were not fully included in labor costs at many independent
supermarkets. As a result, labor costs may not be represented adequately by
total compensation. Compensation, therefore, may not have a strong effect on
price.

Occupancy Cost

We derived proxy estimates from four sources because field collection was not
successful (28, 31, 36, 37). ERS staff created a combined occupancy cost
index. The 28 SMSA-wide mean was the base. Across the 28 SMSA”s, the index
mean of 222.9 had a relatively modest standard deviation of 51.2. The derived
indexes do not appear to adequately reflect real estate costs for individual
supermarkets in metropolitan areas. At the firm level, the proxy data were
more questionable than those generated for total compensation. At best, these
data reflected variations among the 28 SMSA”s and, in a few instances, in
parts of SMSA”s where they were serviced by differeant utility companies.

Sales Area

These data were collected by the Pinkerton company following ERS measurement
instructions. The variable was included to pick up any link between price
index levels and supermarket economies of size. If prices reflected measurable
economies of size, the sign should be negative. As square footage increased,
the level of the market basket indexes would decrease.

The mean square footage was 16,587, and the standard error amounted to 9,675
square feet. The estimated coefficient was small and not statistically
significant. The computed t value could have occurred due to chance 27 out of
100 times. There was some weak evidence of collinearity. For example, square
footage is related to the following with simple r“s: socioeconomic status,
0.39; households without a car, =-0.46; and percent of households at or below
the poverty income line, =0.41.

Sales Per Square Foot

This variable measures turnover; with greater turnover, supermarket costs
should fall. The sign was expected to be negative, indicating that as turnover
increased (costs decrease), the market basket index would fall. Sales per
square foot varied widely from $196.67 to $1,711.98. The coefficient was
0.0008, and the associated computed t value could occur by chance 53 out of 100
times. The simple r relating sales per square foot to the market basket index
was -0.07. While the sign was correct, a larger computed t value could occur
due to chance 20 out of 100 times. There was no available alternative variable.

Electronic Scanning

This dummy variable was inserted to capture the amount of the variation among
market basket indexes that might be associated with the use of scanners. The
expected sign was negative.
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Scanners usually are introduced gradually. It is rare for a firm to simulta-
neously equip each of its establishments. We do not know what proportion of
scanner-equipped firms in the same SMSA were completely equipped. It is
possible that the cost savings (or some of them) associated with scanning are
not passed to patrons until all establishments of the firm are equipped and the
firm has had some operating experience.

While the negative sign was consistent with the theoretical expectation, a
larger computed t value could occur due to chance 62 out of 100 times. The
simple correlation coefficient between the scanning dummy and the supermarkets”
market basket index was negative, but the -0.06 coefficient indicated a weak
association, and that coefficient”s computed t value could have occurred by
chance 27 out of 100 times. This variable was excluded because of its weak
association.

Transportation Costs

Because transportation costs represent a high proportion of the cost of dairy,
meat products, and produce, an effort was made to derive transportation cost
variations among SMSA”s. ERS staff constructed an index to quantify such
inter-SMSA variations. It was computed independently for dairy, produce, and
meat products and then combined in an aggregate index, weighted according to
the relative sales importance of each commodity group within supermarkets. We
did not differentiate among firms or establishments in individual SMSA” s,

All data were converted to index units where the 28-SMSA average equaled 100.
These indexes were averaged using weights reflecting each product”s share

of total supermarket sales, without regard to the differences in the importance
of transportation costs across commodities.

The initial regression equation”s results had statistical inconsistencies. The
coefficient”s negative sign (app. table 11) conflicts with economic theory and
observations. Therefore, the data used to construct the variables were reviewed
along with the variable”s links to other independent variables specified in the
initial equation, and to the total market basket and supermarket department
indexes.

The transportation index had three components, dairy, meat, and produce, but
the dairy component dominated the index because of its large intermetro-
politan differences. The dairy component was based on the distance of the
SMSA from Wisconsin, the leading dairy producer. We felt that this was a poor
proxy for actual dairy transportation costs, because of the local nature of
the industry.

The transportation cost index did not vary across stores in an SMSA. Therefore,
a variety of broad SMSA-specific differences unrelated to transportation costs
appear to influence this index. We captured those differences by including
dummy variables for each SMSA, so we dropped the transportation variable and
included the SMSA dummies.

Firms in Shopping Centers

This dummy variable”s coefficient was not statistically significant., Following
the initial treatment, a tabulation was made to identify the characteristics
of firms located in shopping centers. One hundred and fifty-five (48.1 percent)
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of the 322 supermarkets constituting the 10 SMSA”s were in shopping centers,
and most were extensively integrated.

Earlier data showed that the extensively integrated supermarkets generally had
lower market basket indexes than did other supermarkets. The low coefficient
and lack of statistical significance for the shopping center dummy may be linked
in part to the strength of the extensively integrated variable; that is, both
should relate to the same link. This variable was, therefore, deleted.

Each Supermarket”s Sales and Total Sales of
All Supermarkets in Same Zip Code Area

Market shares are widely used measures of market power, but the theoretical
support for their use is weak. They are insensitive to the number and relative
size of competitors, which are the usual focus of theories of competition. Both
competition variables (market share and the reciprocal of the number of super-
markets in each zip code area) were incorporated in the initial regression
comparison. However, the sign on market share was not stable; it was negative
when the reciprocal measure was also included and positive when it was not. The
two competition measures were highly correlated (r = 0.8). Market share was
dropped from the final regression analysis in view of the correlation between
the two, the instability of the share coefficients value, and the theoretical
weakness of the measure.

Households At or Below the Poverty Income Level

This measure was almost completely accounted for by zip code socioecononic
status score and the percentage of households without a car. The multiple
correlation coefficient, reflecting the association among the variables, was
0.97. This socioeconomic status score is a somewhat more powerful measure of
socioeconomic conditions than is the poverty income level. The socioeconomic
status score was used, and the poverty income measure was excluded.

Alternative Regressions

Appendix tables 12 and 13 provide additional regression results for comparisons
of alternative specifications. The regressions of appendix table 12 include
dummy variables for each SMSA, while appendix table 13 excludes them. Several
alternative transformations of the variables are used in each table, For example,
column 1 in appendix table 12, the dependent variable, and all continuous inde-
pendent variables are in natural logarithms; the only difference from the
regression reported in appendix table 13 is the exclusion of SMSA dummies.
Variables are not transformed to logarithms in the right-hand columns of appendix
tables 12 and 13, while semi-log regression results are reported in the other
columns. The results are generally robust to variable transformations, while
some coefficients are sensitive to the inclusion of SMSA dummies. Specific
differences are discussed in the text.
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Appendix table 12--Market basket index regressions, without location dummies

Specifications 1/

Independent : Log-log : Natural-log : Log-natural : Natural-log
variables : (1) : (2) : (3) : (4)
Intercept : 4.3246 74.83 4.4832 94,38
: (48.88) (8.71) (92.42) (47.09)
Partial integration : -.0057 =42 -.0090 -.706
: (.72) (.54) (1.14) (.92)
Extensive integration: -.0177 -1.71 -.0176 -1.614
: (2.69) (2.63) (2.72) (2.53)
Socioeconomic status : .0344 3.64 .0007 .076
: (2.24) (2.40) (3.02) (3.20)
Insurance cost : .0217 2.04 .0002 .019
: (2.78) (2.65) (2.60) (2.43)
Services index : .0092 .36 .0146 .005
: (.94) (.37) (1.48) (.47)
Competition : -.0032 -.35 -.0031 ~.589
: (.81) (.31) (.79) (.53)
Households without :
car : .0079 .82 .0006 .064
: (2.46) (2.58) (3.99) (4.00)
Warehouse supermarket: -.1901 -17.42 -.1817 -17.160
s (11.69) (10.85) (11.21) (11.84)
Front-door stocking : .0204 2.11 .0146 1.463
: (1.80) (1.89) (1.29) (1.31)
R2 : .49 45 .51 W47

‘l/ The first term in each column”s heading refers to the dependent variable,
and the second refers to the continuous independent variables. Numbers in
parentheses in the data field are t statistics.
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Appendix table 13--Additional market basket index regressions, with location

dummies
Independent : Specifications 1/
variables : Natural-log : Log-natural : Natural-natural
: (1) : (2) : (3)
Intercept : 56.20 4.4872 54.36
: (6.53) (200.86) (6.34)
Partial : -.58 -.0073 -.614
integration : (.86) (1.05) (.90)
Extensive : -2.11 -.0183 -2,09
integration : (3.78) (3.23) (3.75)
Socioeconomic : 6.33 .0008 6.33
status : (4.38) (3.39) (4.37)
Insurance cost : 1.44 .0001 1.47
: (1.50) (1.33) (1.54)
Services index : 1.30 .0002 1.32
: (1.57) (1.58) (1.60)
Competition : .77 .0161 2.00
: (2.15) (1.56) (2.00)
Households with- : 1.93 .0009 1.89
out a car : (5.64) (5.11) (5.54)
Warehouse store : -13.75 -.1609 -13.73
: (9.80) (12.23) (9.78)
Front-door : 1.93 .0134 1.86
stocking : (2.05) (1.38) (1.98)
Atlanta, GA : 8.77 .0750 8.71
: (7.85) (6.90) (7.81)
Denver, CO : 7.29 .0696 7.30
s (6.84) (6.43) (6.84)
Detroit, MI : 7.24 .0655 7.15
: (6.23) (5.69) (6.17)
Houston, TX : 8.47 .0724 8.40
: (7.40) (6.56) (7.35)
Los Angeles, CA : 3.84 .0376 3.85
: (3.81) (3.67) (3.81)
New York, NY : 6.04 .0453 5.84
: (6.03) (4.29) (5.94)
Philadelphia, PA : 1.64 .0091 1.67
: (1.64) (.90) (1.66)
Pittsburgh, PA : 3.02 .0295 2.99
: (2.72) (2.57) (2.69)
St. Louis, MO : 3.74 .0262 3.70
: (3.61) (2.53) (3.57)
R2 .61 .63 .61

1/ The first term in each column”s heading refers to the dependent variable,
and the second refers to the continuous independent variable. Numbers in
parentheses in the data field are t statistics.

56 #U,S, GOVERNMENT PRINTING OFFICE:1988-201-089:80042/ERS






(T

1022339269

UNITED STATES DEPARTMENT OF AGRICULTURE
ECONOMIC RESEARCH SERVICE
1301 NEW YORK AVENUE, NW.
WASHINGTON, D. C. 20005-4788



