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Introduction

Traditional analysis of consumer
demand has been dependent upon aggregate
annual estimates of consumer purchases.
These time series data are often histor-
ical relationships that do not always
represent current market conditions and
are usually too generalized for applica-
tion to product-specific decision making
problems (Purcell, Raunikar and Elrod,
1966). The desire for a more detailed
source of information regarding the re-
lationship between consumer prices and
the quantities of products they purchase
has caused the evolution of continuing
consumer panels and consumer surveys.
Both of these methods provide data that
are reflective of current market condi-
tions and detailed in regard to items
purchased. While these methods allow for
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demand estimates to be caluclated for
specific products, they are expensive
methods of data collection and are not
completely accurate (Kinnear and Taylor,
1979). There now is an alternative
source of data for product-specific
demand estimization, after discounting
these traditional sources. The new
alternative source, scanner data, records
actual consumer purchases of individual
items at specific prices by electronic
scanning checkout systems in retail food
stores.

The development of this data source
is attributable to the implementation of
the Universal Product Bar Codes (UPC) by
the retail food industry. The latest
statistics (1980) on optical scanning
checkout systems indicates there are over
3,000 stores in the United States scanning
most items (FMI, 1980). This represents
a 66 percent increase in scanner instal-
lations over 1979. The Food Marketing
Institute (FMI) estimates 1981 monthly
installations of new scanners at 170 to
190 stores per month. This means there
will be approximately 5,000 systems in
place by the end of 1981, representing 15
percent of the industry’s total super-
markets. The vastness of this data source
is realized when one recognizes that there
are over 18,000 items available in current
retail supermarkets (Gowens, 1979).
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The implication of the availability
of daily sales volume and price informa-
tion has been recognized by the market-
ing research industry. The following
data suppliers--NABSCAN, NIELSON, SAMI
and TRIM--now provide this information
to manufacturers and advertisers. MRCA
and Management Science Associates pro-
vide consumer panels where purchase in-
formation is collected in scanning stores
(Management Science Associates, 1980).

Most managers using scanning check-
out systems are utilizing their informa-
tion to realize “hard” sav<ngs--improve
albor scheduling, reduce “out of stock”
situations and reduct shrink due to mis-
priced items. To fully utilize the in-
formation from these systems, pioneering
efforts are now being made by economic
researchers in the area of “soft” sav-
ings--price elasticity estimation, adver-
tising and featuring effectiveness
analyses. The potential for these
savings are just beginning. Scanner
data is an economical, flexible, sensi-
tive source of data that should be uti-
lized by those undertaking economic
research and management decision making.

Statement of the Problem

The problem addressed in this re-
search was to estimate short run own-
price and cross-price elasticities of
demand for groups of specific retail
cuts of beef based on actual purchases.
Own-price elasticity of demand is a
numeric relationship of the quantity
demanded to the price of that product.
Past estimation procedures have relied
upon historical aggregated time series
or consumer panel information. Elas-
ticity estimates based on”scanner data
will differ from previous studies be-
cause these studies utilized data based
on aggregate product consumption and
annual times series data. The nature of
annual time series data tends to “smooth
out” variability over the time period
the data are collected (Purcell, Raunikar
and Elrod). Evaluation of the results of
this research endeavor were compared to
those found by Green; Hassan and Johnson,
Wilson, Brandow, and George and King.

All of these studies, except Wilson’s,
used annual time series and in some cases
also cross-sectional data (George and
King) in their estimation procedures.
Their elasticity estimates were also for
commodity groups. The Wilson study,
which used purchase intentions of spe-
cific products, generated elasticity
estimates which were of larger magnitude
than those based on annual data, but
appeared reasonably consistent. Due to
the difference in models, data bases,
estimation procedures and aggregation of
co’hmodities,a cautious comparison of the
estimates was made.

Objectives

The main objective of this study was’
to estimate an own-price and cross-price
elasticity of demand for a group of re-
lated beef cuts from actual purchase
data.

Other specific objectives of this
study were:

1. Develop a demand estimation of model
that would produce reliable short
run elasticity estimates and could
be easily modified for continued
applications.

2. Compare the elasticity estimates
from this study with those of pre-
vious analyses, recognizing the
magnitude and direction of difference
and judging its congruency with exis-
ting estimates.

3. Explore this source of data as reli-
able for application in future
economic research endeavors.

The importance of this study is
dependent upon statistically significant
and economically reasonable price elas-
ticity of demand estimates. The retail
food industry and consumer demand are
dynamic by nature. This dynamic charac-
teristic will force the estimation model
to only produce accuzate short run esti-
mations. The short run limitation for the
application of the model should not dis-
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count its unique value to agricultural
economics and retail food management.

Demand theory specifies that the
quantity consumed of a particular com-
modity is a function of its price, the
prices of other commodities and income.
The model used in this analysis is a
single equation multiple regression
model. The single equdtion is formula-
ted for a specifi,cretail cut of beef
or group of related cuts. The equation
estimates the direct price and other
relevant cross-price elasticities. The
effect of all other variables is implied
to be z~ro (George and King.). The model
is of the following functional relation-
ship:

(1) QBi=

QBi =

P
Bi =

‘Pk =

‘OB =

Y=

w=

z=

A=

Yf (pBis ‘pk$ ‘OBY i’ w, z,

F, A, I)

Per customer consumption of
the specific retail cut(s).
(Pounds per 1,000 customers).

Price of the specified group
of retail cuts ($/lb.)

Price of pork (weighted aver-
age price in $/lb. of all pork
cuts).

Price of other beef (weighted
average price in $/lb. of all
other beef cuts).

Discrete variable for high or
low (relative household) in-
come level of the store’s
neighborhood (store effect).

Discrete variable for quarter
in study (first quarter -
weeks 1-15; second quarter -
weeks 16-30).

Discrete variable for whether
item(s) were featured in
weekly newspaper advertising.

Number of square inches of
advertising in newspapers
(combined weekly the adver-
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I=

tis@g in urban and suburban
newspapers. Four levels: (1)
total store advertising (com-
petitor); (2) total store
advertising (chain); (3) total
meat advertising (competitor);
(4) index of chain’s meat
advertising compared to total
chain’s store advertising.

Interactions (seven) between:
price and income; price and \
other beef price; price and
featuring; and advertising
(levels 1 and 2) and featuring.

Scanner data can be classified as
primary data. It is information “collec-
ted specifically for the purpose of the
investigation at hand” (Churchill). Scan-
ner data also has properties similar to
cross-sectional and time series data.
This is because the observations are
made over time while also being made
over geographical areas. It is a flex-
ible data base that can accommodatevaried
economic investigations.

The source of scanner data used in
this study is from four stores in an in-
dependent chain located in Houston,
Texas. With stores located in the afflu+
ent western and northern suburbs of the
city, the 15-store chain attracts many
middle and upper income shoppers (Bell).
The chain places great emphasis on its
meat and produce, through display counters
designed to draw attention. The stores
average 33,000-35,000 square feet in size
and have netted a 50-60 percent increase
in volume over the past year. That was
the result of the purchase of the four
largest Handy Andy stores. The chain
maintains an eight percent share of the
Houston market. This is a two percent
increase over last year and makes it the
leader among local chains. Korger,
Safeway and Weingarten together control
80 percent of the market.

The ~uaa obsen for this study
since their ~res ltsveequipment avail-
able to generate labels enabling fresh
meat products to be electronically scanned.
Other justifying factors in this decision
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were the size and reputation of their
stores, the active market in which they
are located and the cooperativeness of
the management.

The unit of analysis is sales per
customer per week. There are 30 weeks in
the study (May 11, 1980 through November
29, 1980). In this study, the groups of
beef cuts for which elasticities were
estimated were selected from over 500
items recorded in the meat department by
the scanning checkout system. To deter-
mine the specific list of beef cuts,
three studies were consulted: Degner,
Wilson and Progressive Grocer (February
1978). The decision of which retail cuts
were”used in the analysis was also deter-
mined from the amount and regularity of
the sales recorded for that cut in the
scanner data and the variability of their
price during the time period of the analy-
sis. The retail cuts of beef were
grouped according to standard primal
categories.

The model includes the variables of
price of the beef cuts, price of pork,
income and advertising. The price para-
meters are the average of the prices each
week for all items in each-of the respec-
tive categories. ‘l’heprices are consisent
across the four stores. Relative income
per household was measured as a discrete
variable. It is the average income per
household of the particular trade area in
which the store is located (high, medium,
low). This number will be the same for
all weeks in the study. Three of the
stores in the study were located in upper-
middle class areas and one store was in a
blue collar area.

The advertising variable was moni-
tored in the Houston Chronicle, Houston
Post and suburban newspapers for the areas
the five stores in the study are located.
The decision to monitor only print adver-
tising was based on information published
in Supermarket News. It was reported
that retail food advertising in Houston
is strongly oriented towards newspapers.
An average of 80 percent of store adver-
tising budgets goes to the pring media
(Bell). The Houston Chronicle circulation

strength is 90 percqmt daily in the
Houston metro area--where 83 percent of
retail food sales are. For these reasons
it was considered that newspaper adver-
tising had the most significant effect
on purchase behavior. The unit of analy-
sis is the number of square inches be-
cause of varying sizes of columns of
newspring between suburban newspapers
and the major Houston newspapers. The
food ads appearing in the urban and
suburban newspapers were identical. Be-
cause of this, the advertising measure
reflect~ only the single appearance of
the ad in the urban and suburban publica-
tion. The advertising information was
collected on the basis of total store
advertising and total meat department
advertising appearing in urban and sub-
urban papers for the chain and all com-
petitors combined on a per week basis.

Results

As mentioned previously in this
paper, scanner data has innumerable appli-
cations in the area of “soft” savings.
This study is an example of this type of
scanner data application. The results
from estimating elasticities for one
group of retail cuts (roasts) is discussed
here. The “roast” category includes all

5
retail roast cuts rom the loin, chuck,
round and brisket. Ordinary least squares
was used to estimate the parameters of
equation (1). The relationship among the
variables are expected to be multiplica-
tive rather than additive. Therefore, a
linear in logarithms equation was estima-
ted.2 The model generated the following
results (Table 1).

Since this model is linear in loga-
rithms, the parameter estimates are the
elasticity values. All of the variables
in the model were significant, but the
only elasticities that are interpretable
are the ones associated with other beef
price and total meat advertising (com-
petitor). Both of these values indicate
that the variables have a positive effect
on the sales of roasts. The interpreta-
tion of the other beef price elasticity is:
for a 1 percent change in the price of
alternative beef cuts to roasts there will
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Table 1. Estimates from model.

Parameter
Parameter Estimate t Test Significance

Intercept -1.36
Other Beef Price 5.36 2.68 ***

Pork Price -3.82 -3.02 **

Total Meat
Advertising
Competitor (TMAD) 0.79 2.98 **

Week 0.30 2.17 **

Interaction (Roast
Price and TMAD) -0.45 -2.82 ***

Interaction (Roast
Price and the
Chain’s Roast
Features) 0.22 2.65 **

Durbin-Watson (a) = 1.64 R2 = .32***

***Significant at 99%
**significant at 95%
*Significant at 90%

be a 5.36 percent change in the same di-
rection in the sales of roasts. The
interpretation of the advertising elas-
ticity is similar in that a 1 percent
change in advertising by competitors will
result in a .79% change in the same
direction in the sales of the chain’s
roasts. This value is based on the mean
number of square inches of competitor
advertising used in this analysis. There
were 3,751 square inches of competitor
advertising used in this analysis. This
seems reasonable since many households
rely on newspaper ads to compare product
prices among their shopping alternatives.
The elasticity associated with pork price
has a negative value which is not reason-
able. It implies that an increase in the
price of pork will result in a decrease
in the sales of roasts. Previous to
this model, a stepwise regression was run
with all the variables hypothesized to be
significant in the relationships. This
procedure indicated the following varia-
bles were insignificant: the price of

Other statistical tests were performed
on this model. The coefficient of deter-
mination (R2) represents the proportion of
the total variability of sales of roasts
over time that is accounted for by the
explanatory variables. The value shown
in Table 1 is R2 = .32. This means that
the independent variables in the model
explained 32 percent of the variation of
sales.

Another statistical test, the Durbin-
Watson test, was used to test for the
absence of autoregression. Autoregressive
disturbances occur when the disturbance
occurring at one observation point is
correlated wikh a distrubance of another
observation. A disturbance is defined
as a summary of random and independent
factors, that are not measurable, but
enter into the relationship under study
(Kmenta). The value calculated in the
model was d = 1.64. It was concluded
that the model was not autoregressive.

roasts; total store competitor advertising; Implications
the chain’s meat and total store advertis-
ing; weekly features of roasts; and the Interpretation of results from scanner
relative household income level. data in economic research or in management
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doclsion making for “soft” savings must
be done cautiously. One must make sure
they know the limitations of the data
(i.e., lost information when the item is
not scanned) and account for them in
their analyses. The results of this
research indicated that more information
combined with a longer time period of
observations would have improved the
elasticity estimates from2this model.
It is believed that the R value would
be increased if variables accounting
for the amount of shelf space allocated
to roasts and a variable indicating the
store image relative to its competitors
were used in the model. A strong indi-
cation for addition of variables to the
model is the appearance of a negative
elasticity value on pork and relatively
low R2. It must also be cautioned that
this model can only be used for short
term decision making, since the retail
food industry is a dynamic atmosphere.

The acceptance and application of
sophisticated, technical equipment by
the retail food industry must be met with
proven decision making models which uti-
lize the data potential of these systems.
Historically, retail food store manage-
ment have b~en reluctant and skeptical
to adopt formal decision making models.
They have chosen to rely on established
and relatively unsophisticated manage-
ment practices and knowledge from ex-
perienced personnel. Not discounting
this experience as inaccurate, but to
combine this knowledge with the wealth
of information available from scanner
data and incorporate both into a decision
making model can only serve to improve
the efficiency of the retail food indus-
try. Scanner data is an important data
source that should be better utilized by
management.

FOOTNOTES
.
‘when an item was not scanned, the

sale was not recorded by specific item.
It was decided to delete those observa-
tions where less than 40 pounds per
1,000 customers were recorded, before
applying the model.
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2
Other mathematical forms of the

equation were also applied (linear and
semi-log linear), but did not yield as
satisfactory results.
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