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ABSTRACT

The objective of this study was to measure the 
quantity response of a wide variety of retail grocery items 
to price reduction and advertising, and the effects this 
response has on sales of nonspecial items. This informa
tion would be helpful to the manager in becoming more 
efficient in his marketing decisions. It was found that 
the greatest increase in returns to the firm from price 
specials in the short run is through the advertising 
effect rather than price effect.

The information developed in this research may be 
valuable in determining the optimum mix of advertising and 
price reductions for the retail grocery store manager.

ix



CHAPTER I

INTRODUCTION 

The Problem Situation
The competitive structure of the retail grocery 

industry in the Phoenix metropolitan area is such that all- 
all price competition has been self-contained as it has been 
in virtually all local areas. Retailers refrain from all- 
out price competition because competitors would quickly 
meet the lower prices. An example of direct price competi
tion has been the milk price wars.̂

The uncertainty of results from price competition 
further restrains retailers from using this as a method of 
sales promotion, and the limited experience of price competi
tion has probably led to the valid realization that "price 
cutting" can lead to reduced profits for all members of the 
industry. If the competitors thus recognize the hazards of 
competitive price cutting and tacitly agree that it is 
unsportsmanlike to compete in this way, then "acceptable" 
means must be evolved to expend the competitive energy which 
naturally exists. Thus stores (chains) evolve competitive

1 . Retail milk prices were cut from 51 cents per 
half gallon to three half gallons for a dollar during a 
milk price war that resulted from an initial effort at 
price competition in the Phoenix metropolitan area during April and May 1966.

1



2
strategies within a framework in which they recognize that 
it is in their own best interest to avoid direct price com
petition.

These restraints have resulted in two methods of
indirect price competition. A type of competition has
evolved through improvement in the quality and quantity of
services provided by retailers. Among these are such things
as beautification of store buildings, trading stamps, games,
and nongrocery functions which include banking services such
as check cashing, postal services, and payment of certain
utility bills. The second type of indirect price competition
that has evolved in the industry is "price specials." The
acceptability of "price specials" among the competitors is
in part due to the promotional rebates given by manufac-* .
turers. The rebate policies of manufacturers have led to a

2"foilow-the-leader" pricing at retail.
The majority of the price specials, however, are 

initiated by the retail firm. The firm offers price . 
specials in an effort to increase sales in three ways.

1. Drawing new customers into the store through the
creation of a low-price image and building customer 
loyalty.

2. D . B. DeLoach, Changes in Food Retailing, 
Washington Agricultural Experiment Station, Bulletin 6l9, 
Institute of Agricultural Science, Washington State University, i960, p. 17.



2. Selling more of the nonspecial items once the 
consumer is in the store.

3. Selling more of the advertised specials which have 
not had prices cut to a level of zero or negative 
net margins.

Weekly newspaper advertisements represent the 
dominant method of informing the consumer of the specials. 
Specials constitute a promotional mix of advertising and 
price changes. The manager of the store or chain of 
stores, in his responsibility of establishing a particular 
pattern of price specials, is a decision maker in an 
extremely complex system.

The accuracy of prediction of responses to 
particular price specials will probably never reach a 
level that would make the statistician or economist 
comfortable. The successful manager will continue to be 
more an artisan than a scientist. Nevertheless, the 
manager will surely improve his performance by learning as 
much as is feasible about past responses to advertised 
specials.

In the same way, formal research in this area 
cannot be expected to develop tools for prediction of 
responses that are highly accurate; but, the research will 
likely be justified by improved performance of managers in 
achieving their objectives. By increasing the accuracy

3
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with which quantity response can be predicted, some combi
nations of lower retail margins, lower consumer prices, 
higher farm prices and larger retail profits are possible. 
The final distribution of benefits would largely be 
determined by the nature of competition among retailers.

The Objectives and Hypotheses 
The objective of this study is to measure the 

quantity response of a wide variety of retail grocery items 
to price reductions and advertising and, in turn, the 
effect this response has on nonspecial items. This would 
hopefully be a tool that would enable the manager to become 
more efficient in his marketing decisions.

The statistical analysis in this study is intended 
to test the response to price specials and advertising.
The following hypotheses will be tested:

1. Price reductions will significantly increase 
response to advertised specials.

2. Newspaper advertising with no price change will 
significantly increase the sales of items on 
special.

3• Newspaper advertising in the prior week will have 
a significant negative effect on quantity response
in the current week.
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4. Advertised price reductions in the prior week have 

a significant negative effect on quantity responses 
in the current week.

5. The quantity response explained by the advertising 
effect is greater than that explained by the price 
effect.

6. The quantity response explained by the price effect 
is greater than that explained by the advertising 
effect.

7• An increase in sales of items on special will 
significantly increase total value of grocery 
sales.

8. An increase in sales of items on special will
significantly increase sales of nonspecial items.

Regression analysis will be used to determine the 
response to advertising and price specials.

Chapter II presents economic and statistical models 
used to study and evaluate the effects of price specials 
and advertising of the retail grocery items.

Chapter III is concerned with the analysis of 
quantity response to advertising and price specials.

Chapter IV contains an aggregate analysis of sales 
and quantity response by store.



Chapter V will summarize the findings of this 
investigation and consider certain implications of the
results.



CHAPTER II

ECONOMIC AND STATISTICAL MODELS USED TO STUDY AND EVALUATE 
THE EFFECTS OF PRICE SPECIALS AND ADVERTISING 

OF RETAIL GROCERY ITEMS

Description of Price Specials
Competition among retailers has been primarily of

two types, price and nonprice offers. The nonprice offers,
in the form of increases in quantity and quality of
services seem to have been accepted by all sectors of the
economy. But, in recent years, a great deal of attention
has been given to the price offers of the retailer. This
has come about primarily due to the resale-price maintenance

3controversy. Products protected in this way are referred 
to as fair-trade items. The competitive nature of the 
retail grocery industry, however, has been such that 
legislation of this type has not been feasible. There has 
been little or no fair-trade legislation enacted to date 
that would affect the retail grocers method of pricing in 
any way. The fair-trade laws have been created to deal 
with the popular term "loss leaders" which are defined by

3• "Fair-trade or resale-price maintenance law of 
the Miller-Tydings and McGuire Acts is legislation that 
hinders one merchant from underselling another merchant on 
a given brand-name product." Paul A. Samuelson, Economics, 
McGraw-Hill Book Company, Inc., New York, 1961, p. $60.

7
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economists and legislators as items sold at zero or 
negative markups.̂

The retail grocery industry itself seems to 
consider any item sold at less than its usual retail price 
as a "loss leader." The economist and legislator would 
define the majority of this type of "loss leader" as a 
price special.

A "price special," as the term is used in this 
research, is composed of an advertised price which may or 
may not be a price change. Frequently, price specials are 
temporarily sold at less than their "normal" retail prices 
but still have positive markups. Because most of the 
"price specials" by the retail grocers are not actually 
"loss leaders" as defined by legislators, there has been 
little effort to enact fair-trade laws applicable to 
grocery retailing.

Holdren contends that the retail grocery market is 
monopolistically competitive and presumably will remain so. 
Since price competition in this market almost always takes 
the form of selective price cuts, and since it can be 
demonstrated that some such form of price reduction is 
almost a necessary condition for competition, he believes

k. California Business and Profession Code, Section 17030.
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that resale price maintenance laws and minimum markup laws

5are not in the best interest of society.

Review of the Literature
Supermarket behavior had not been studied in any 

very rigorous manner until Holdren did his pioneer work on 
market structure and behavior of retail food stores.^ He 
found that the level of the sales of a store is determined 
by the characteristics of the community in which the store 
is imbedded, on the behavior of its competitors, and on the 
store*s own offer.

Some of the variables of Holdren's sales function 
have been studied. First Holdren studied the effect of a 
firm’s own price offers and those of its competitors. Then 
Nelson and Preston described variable-price merchandising 
as ’’the simultaneous and sequential manipulation of selected 
prices upward and downward in order to draw attention to 
the market offering of the firm and to differentiate them 
from those of its competitors.” Variable-price merchan
dising was used in their study as a basis for trying to

5. Bob R. Holdren, ”The Nature of Competition 
Among Food Retailers in Local Markets,” Journal of Farm 
Economics, 46:1306-1315) December, 1964.

6 . Ibid.
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identify and compare leadership-fellowship patterns of

7pricing techniques among competitors.
Holdren*s sales function for a given set of super

markets and community is a nonlinear function of its own 
price and those of its competitors.̂  In applying the model 
to actual stores, Holdren found that price variables alone 
leave a large amount of unexplained variation in sales.

Two of the variables not held constant in Holdren's 
equation were examined by Nelson and Preston in a case 
study of price merchandising in food retailing. They 
studied the patterns of price behavior in a single local 
market area. In their study of pricing techniques of the 
retail firm and its competitors, it was found that (1) 
there are wide differences in individual store prices and 
price-change practices of retail food stores; (2) these
differences are sharpest between stores of different 
ownership type, particularly between chain and affiliated 
stores on the one hand and unaffiliated on the other; and 
(3) the general pattern of price changes did not appear to 
be explained readily either by (a) purchasing cost changes 
or (b) strong leadership-fellowship patterns in the market.̂

7 * Paul E. Nelson and Lee E . Preston, Price Mer
chandising in Food Retailing: A Case Study, Institute of 
Business and Economic Research, University of California, 1966, p. 4.

8. Holdren, loc. cit.
♦ t9* Nelson and Preston, op. cit pp. 97-98.
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The two previous studies were concerned with the 

structure of the market and the interaction of competitors 
in the retail grocery market. Since Holdren used only the 
price variables in his sales equations, a substantial amount 
of the large unexplained variation in sales may be due to 
changes in nonprice variables.

This research study will attempt to isolate the 
effects of price specials which are a composite of adver
tising and price reductions. The advertising has aspects 
of nonprice competition. Therefore, assuming that the 
market structure and interaction of competitors are known, 
this research will study the response to price specials and 
advertising for the firm.

Effect of Advertising
The short-run effect of advertising may have a 

negative effect on profits. Store managers are willing to 
incur short-run losses from promotion in order to gain a 
larger portion of the market or develop customer loyalty 
for the long run. Therefore, the short-run effects of 
advertising may not appear to be consistent with increasing 
profits, but the manager's goal may be achieved by this 
means in the long run. Assume the store is in an equilib
rium situation (Figure 1, broken lines). If management 
decides to try to increase its share of the market (or 
profits) in the long run, a promotional device such as



12

T

Figure 1 . Advertising in the Short-Run
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advertising is applied with the objective of shifting the 
demand curve. In the short run, the increase in cost due 
to promotion could shift the average cost (AC) and marginal 
cost (MC) curves to AC^ and MC^, respectively. The possible 
result is that the shift of the demand curve (D to D^) will 
not be great enough to cover the additional cost of the 
advertising, even though the quantity sold is greater. In 
the long run, however, Figure 2 shows the possibility that 
D would shift to . The profit area C ', A', B ', P 1 is 
larger than C, A, B , P. Therefore, in the short run, it is 
not necessary for a promotional device such as advertising 
to increase profits.

Price Elasticity of Demand 
In the short run, if price reductions are to in

crease total revenue from the price reduced item, the price 
elasticity of demand for these items must be elastic. For 
example, in Figure 3 if the initial price P is in the 
elastic range (F-C) and the price is reduced to P^, total 
revenue will rise to TR^, giving the desired result. If 
the price is lowered to P^, which is in the inelastic range 
(c-b), then TR will be reduced. Therefore, if the short- 
run goal of the grocery retailer is to increase total 
revenue of certain items through the use of price reduc
tions, he should choose those items for specials that have 
elastic demands. Usually the ultimate objective of the
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Figure 2• Advertising in the Long-Run
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managers is to increase the demand for all items in their 
stores rather than to increase revenue from the special 
items. The increase in demand desired is of the nature of 
the shift from D to in Figure 2. The shift in demand is 
caused by customers purchasing more of the nonspecial items 
after they have been attracted into the store due to the 
image of low prices created by the price specials. The 
latter case, as well as customer loyalty, is the most sought 
after result of sales promotion.

Excess Demand
The response to sales promotion through price 

(reductions) can be seen in using the excess demand rela
tionship represented in Figure 4. Figure A represents the 
supply (S^ ^) for all retail grocers other than the store 
using price specials and the total demand (D̂ _) for all 
stores, and B is the store using price specials. Accord
ing to Figure 3, even though the aggregate demand curve for 
the grocery industry may be relatively inelastic, a price 
reduction would cause total revenue to decline; it will be 
shown through the economic theory of excess demand analysis 
that firm B faces, in the short run, a relatively elastic 
demand. The short run here is a period in which other 
firms do not have enough time to adjust prices to compete 
with those of firm B. The excess demand analysis is 
applicable, especially to the promotion items and to all

16
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items to the extent that the consumer becomes aware of the
low price. At , the quantity of all products supplied by
all stores other than B will equal the total quantity
demanded by consumers. Therefore, at price , other firms
will offer a quantity equal to the quantity demanded. At
Pg (b-a), quantity is demanded in excess of the quantity
the stores other than B are willing to supply. Therefore,
store B can sell (b-a) quantity at price P . If this

, ^
process is repeated for price P , quantity (d-c) can be 
sold by store B 0 It is apparent by visual inspection that 
the demand curve at a given price, say P^, is much more 
elastic for store B than for the industry

Referring back to Figure 3, it can be seen that an 
elastic demand curve will enable total revenue to rise as 
the price is reducedQ This implies that it may be quite 
possible for price reduction to increase total revenue on 
those items in the short run* However, if the lower price 
is maintained, other stores would reduce their prices to 10

10. In Figure 4 moving from point 1 to 2, there is 
no price change, but the quantity has decreased and the
slope of the excess demand line has increased. It canp A P _be seen that — —  has increased because P has remained con
stant while Q has decreased from b to (b-a). Therefore, the 
equation below shows that the price elasticity of demand 
(E ) will be expected to increase in going from 1 to 2.

A EP
A
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meet the competition, and B would no longer have an 
advantage. The industry as a whole would then have reduped 
total revenue because of the relative inelasticity of total 
demand for the grocery items. This result perhaps explains 
why grocery retailers are reluctant to compete on an all- 
out price basis but will use price specials in which price 
reductions are of a very short duration.

The magnitude of price reduction for price specials 
is probably restrained to a range between and P^, in 
order not to induce competitors to also lower their prices.

Derived Demand and Supply
Retail price reductions of agricultural products by 

the retailer often have been criticized by the farm sector. 
Farmers often feel that this action would reduce their farm 
prices. It can be shown that, at least in the short run, 
price reductions by the retail industry probably benefit 
the farmer. In Figure 5A, the demand at retail (DR) and 
the supply at the farm (SF) are given. Figure 5B shows a 
supply of services curve (S^) which represents the prices 
that will be charged for marketing services performed on 
various quantities of goods from the farm to the consumer. 
Since demand at retail and supply at the farm do not give 
an equilibrium price and quantity, supply at retail and 
demand at the farm must be derived. If the supply of 
service curve of B is vertically added to the supply at
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Figure 5• Derived Supply and Demand



farm and subtracted from demand at retail, a supply curve
at retail (SR) and a demand curve at the farm (DF) can be
derivedo With the derivation of supply at retail and demand
at the farm, there are two equilibrium prices established.
For a quantity (Q,̂ ) , the prices at retail and farm levels
would be PR and , respectively. The difference between
the retail and farm price is equal to the price (Pg) charged
for marketing services for (Q,̂ ) quantity of goods. If the
retail industry cuts the retail price of a farm product,
this can be represented in Figure by a shift in the
supply of services curve, Se to Sc . Following the geometry

S1
of deriving the demand at the farm and supply at retail
after a shift in S_ to S_ would give a new supply at retail

S1(S ) and demand at the farm (D_ ). The result is that
R1 F1 

equilibrium of quantities demanded and supplied at retail
and farm levels can only be achieved by a reduction in the
charges of retailers following a reduction in the retailers1
prices. The retail price falls from P-, to P_ , and the

R1 R2
farm price increased from P-, to P̂ . ; the share of the

R1 F2
price benefit received by consumer and farmer would depend 
on the relative slopes of supply and demand curves. Thus, 
it can be shown that the farm sector may benefit from 
agricultural products being used as price specials, at 
least in the short run.

21
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Price and Advertising Effect

The increase in quantity sold, resulting from a 
price special, is hypothesized to be composed of the 
following three components: (l) price effect, (2) adver
tising effect, and (3) expectation of inventory effect.

The price effect is the increase in quantity sold 
that is related to a reduction in price. Advertising is a 
factor in this quantity increase only as it makes consumers 
aware of the fact of the price reduction. Assuming that 
other stores maintain their customary prices for the items 
considered, the increase in quantity results from a movement 
down the excess demand curve facing the firm offering the 
price specials. In Figure 6, the change in quantity (Q.̂ ) 
to (Q,̂ ) is the price effect. The price effect may also be 
represented by a movement along the curve 0-D (Figure 8) 
which shows the change in quantity resulting from a change 
in price and advertising.

The advertising effect is defined as an increase in 
quantity sold because the advertising leads the consumer to 
believe that the price reduction on the price special is 
larger than it actually was or that prices in general are 
lower relative to other stores than they really are. The 
result would be a shift to the right of the excess demand 
curve D to (Figures 6 and 7)• The shift in the excess 
demand curve from D to in Figure 6 represents the
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Figure 6. Price and Advertising Effects
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Figure 7• Advertising Effect
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Figure 8. Change in Quantity Resulting from Change in
Price and Advertising
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situation in which the advertised price was different from 
the "normal" price ("P").

The total quantity change for this case Q.̂  to 
can be divided into two parts. The change from to Q.̂ ? 
created by the price reduction, will be the price effect. 
The change from Q,̂  to Q,̂  is the advertising effect.

Frequently the advertised price of a grocery item 
is the normal price. According to definitions set out here 
the increase from normal quantity sold of the item would be 
entirely an advertising effect. The shift from D to in 
Figures 7 and 8 and the accompanying quantity change 0.-0.̂  
and 0-A, respectively, represent the situation in which the 
advertised price was the same as the "normal" price.

The expectation or inventory effect is defined as 
an increase in quantity sold because the price reduction is 
of such size and consumers believe it unlikely to be re
peated soon so that the consumers increase their purchases 
of the item and increase inventories in the home signifi
cantly beyond normal. This effect of the price special 
would cause the excess demand curve to shift to the right. 
Except at the opening of a new store, price specials 
probably do not generate large expectation effect because 
the price reductions are too small and too often to make it 
worth the trouble for the consumer to store the added
quantity.
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For a given expenditure on advertising and the same 

quantity response, the retailer will increase his net 
returns as a higher proportion of the total quantity 
response is composed of advertising effect and a smaller 
proportion is price effect. The latter is achieved by 
reducing returns per unit while the former is not related 
to an actual price reduction. The strategy of the retailer 
must be to select items for price specials and set the 
price reduction to get the optimum balance between price 
effect and advertising effect so as to increase the net 
returns from all items sold in the store. To the extent 
that consumers are well informed of normal prices, the 
advertising effect will tie less than it otherwise would be 
and actual price reductions will have to play a bigger role 
in the strategy. Price reductions on a varying list of 
items placed on special would tend to make it more difficult 
for the consumer to know the normal price.

Statistical Techniques and Models 
The statistical technique used to measure the 

response to price reductions and advertising will be the 
method of least-squares multiple regression. The single 
equation approach is appropriate since it is believed that 
price changes and advertising affect quantity sold, but 
the reverse is not true. To make allowance for random
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features of consumer behavior, a stochastic equation of 
the form Y = a + bX + e will be used.

Due to the possible short-run and long-run results 
explained in the preceding economic theory, it was desir
able to introduce time into the equations. This was done 
by lagging the price and advertising variables one time 
period, which was one week. The functional relationship 
for quantity response to price specials and advertising 
then became:

AQ = f(At, At_1, Pt, Pt_1)

The variables are defined as:
Dependent Variable

Q = the change in quantity from the normal level 
of sales for a particular week.

Independent Variables
= advertising of the item in the current week

Â . = advertising of the items in the previous
. 12 week

AP^ = the change in price from the normal price of 
the item in the current week 11 12

11. Herman Wold and Lars Jureen, Demand Analysis, 
John Wiley & Sons, Inc., New York, 1953, p. 71.

12. In Model IX, Â_  ̂will represent the aggregate 
effect of advertising in two consecutive weeks.
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= the change in price from the normal price in 

the previous week

The equation which will be tested by multiple 
regression analysis will be:

AQt = a + b1 At + b2 At_1 + b3APt + b4APt_1 +

All regression coefficients other than b^ and b^ are 
hypothesized to have a positive effect on quantity change. 
b^ and b^ are hypothesized to have negative values. This 
general equation can be used to develop regression equation 
models to be used in analyzing the data. The changes in 
prices and quantities are computed as the change in the log 
to the base e of the number which for small changes 
approximates a percentage change.

The five models are:
I • Aloge Qt =: a + b At + et
This model represents the situation in which the 

advertised price was always the same as the "normal" price, 
and the item was not advertised in consecutive weeks.

II. Aloge Qt = a + b1 At + b2 A t l  + et
Model II represents the condition where the 

advertised price was always the same as the “normal11 price 
and some of the items were advertised in consecutive weeks•
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III. Aloge Q̂. = a + b Aloge
This model enables the analysis of the situation 

where the special price is different from the "normal" 
price.

The regression constant (a) of the structural
equation will be shown to equal the advertising effect (Â _)

13in the following analysis.
In Figure 8, a negative change in price determines 

the slope of the demand curve (0-D) which goes through the 
origin. The effect of advertising has been shown to shift 
the demand curve along the horizontal axis from 0 to A.
The equation for the demand curve ceteris paribus is 
AQ = a + b A?t.

For the situation in which the special price is the 
same as the "normal" price, the value of AP equals zero and 
the equation becomes AQ = a. By definition, AQ equals zero 
in weeks when the item is not advertised. Therefore, in

13• Therefore, functional notation for advertising in the present time period A^ does not appear in the
structural equation, but instead the regression constant (a) is used.
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Models III, IV, and V the regression constant (a) is a 
measure of the advertising effect (Â .) .

IV* loSe Qt  ̂a + bl loge Pt + b2 At-1 + et 
Model IV represents the situation where the special

price is different from the "normal" price, and advertising
was used in the previous week*

V. loga Qt = a + loge Pt + b2 loge Pt_1

+ b3 At-1 + et
This model represents the most general situation 

where the special price is different from the normal price; 
the price was changed in the previous week, and advertising 
was used in the previous week. Model V concludes the 
introduction of the economic and statistical models to be 
used in the analysis to follow.

14. The regression constant can be tested by the 
formula below to see if it differs significantly from zero.

where

a — o

Sa = SB V n + X2
rrx2Y, (Xi - X) 

i=l
Bernard Ostle, Statistics in Research, Iowa State College Press, Ames, Iowa, 1958, pi 1251



CHAPTER III

THE ANALYSIS OF QUANTITY RESPONSE TO ADVERTISING 
, ' AND PRICE SPECIALS

Source of Data
v In order to test the economic and statistical

models presented in Chapter II, the variables must be 
related to data that can actually be measured. The case 
study firm was a privately-owned corporation located in the 
Phoenix metropolitan area• The competitive nature of the 
area is such that variable-price merchandising is a common 
strategy used by the case firm and its competitors. The 
firm is a member of a wholesale cooperative whose members 
do approximately 60 per cent of the retail grocery business 
in Arizona. Eight of the nine stores in the chain are 
located in the Phoenix metropolitan area• The other store 
is located in Prescott. It 'has been the strategy of the 
firm not to use nonprice offers such as trading stamps and 
games as promotion devices. It has been their policy to 
pass on the savings from not offering nonprice promotion to 
the consumer in the form of lower prices•

The firm was chosen because it keeps good records 
and is one of the more aggressive and competitive firms in 
the area. This firm was interested in learning more about 
the effects of its policies' and agreed to furnish the »data

32
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needed for this study. The only information not available 
from the records being kept at the time the firm was first 
contacted were obtained from the computer facilities of the 
wholesale grocery cooperative of which they were a member.

Every week the firm advertises from 50 to 60 items 
as specials on a full two-page advertisement in the local 
newspapers. It is the policy of management to use house
hold "staples" as their basic specials. Various combina
tions of brand names and products are run each week. In 
addition to the basic list of staples, a wide variety of 
other items are used. These depend on the season, the 
advertising allowances by manufacturers, and special 
situations which arise such as the excessive inventory of 
an item.

The population of the sample area was approximately 
875,000 in September of 1 9 6 4 . The standard metropolitan 
statistical area of Phoenix is ranked 40 out of 222, 
placing the area in the upper one-fifth of the most 
populated metropolitan areas in the United States.
Retail food sales in.the area was estimated at $240,813,000

15• Arizona Statistical Review— Twenty-First 
Annual Edition, Research Department, Valley National Bank, 
September, 1965, p. 6 .

l6. U . S. Bureau of the Census,.Statistical 
Abstracts of the United States: 1965 (86# edition), Washington, 51 C ., pi 18.
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17in 1963» an increase of 46.7 per cent over 1958. The

18sales were carried on by 838 food stores.
The time period for this study was the 20 week 

period from January 3 to June 3, 1966, excluding the week 
before and the week after Easter. These two weeks were not 
used in the analysis in order to exclude abnormal food 
purchasing patterns expected immediately before and after 
Easter.

From the total number of different items placed on 
special, a representative sample of 303 different brands 
and sizes of items were chosen. These were then aggregated 
into 49 different group classifications (Table 1) on the 
assumption that different brand names and different package 
sizes are substitutes within a given generic group. The 
groups were then analyzed using the appropriate multiple 
regression model on the computer facilities in the Univer
sity of Arizona Numerical Analysis Laboratory.

Model I
Model I was used where the advertised price was 

always the same as the "normal" price and was never 
advertised in two consecutive weeks. The functional

17• U . S. Bureau of the Census, Census of Business 
1963, Retail Trade: Major Retail Centers, Phoenix, Arizona, 
SMSA. BC63-MRC-78, Ul ST Government Printing Office, Washington, D . C ., 1965, p . 6.

18. Ibid.
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Table 1 

List of Groups

biscuits 
cream cheese 
butter 
lunch meat 
franks
frozen juices
canned soft drinks
frozen dinners
frozen fish
sausage
frozen meat
frozen fowl
waffles
frozen pies
marshmallows
coffee

tea
preserves-jellies
syrup
peanut butter
olives
pickles
tomato products 
salad dressing 
sandwich spreads 
popcorn 
rice
packaged dinners 
noodles 
dried fruit 
canned fish 
canned meat

canned Mexican food
canned fruit
canned fruit drinks
diet food
canned vegetables
bath soap
detergent
dog food
cake mixes
canned milk
sugar
cookies
paper products 
wrapping paper 
charcoal
frozen vegetables
prepared potatoes 
(frozen)



equation for this group was = f(A^). The results of the 
analysis of this group are presented in Table 2. Table 2 
shows that advertising has a significant effect (t value) 
on cream cheese. The average change in the quantity (AQ) 
of cream cheese sold, due to advertising, was approximately 
a 79 per cent increase.

36

Model II
The variable A in Model IX represents the L  —  JL

situation in which the group was advertised in two con
secutive weekso The functional equation then became 
AQ = f(A^, ^ e The results of Model II, which were
developed for the above situation, are presented in Table 
3 <> Table 3 shows that the average change in quantity for 
frozen fish was approximately 42 per cent. Advertising in 
the current week, with no advertising in the previous week, 
increased the quantity about 13 per cent, but this was 
nonsignificant. If there had been advertising in the 
previous week, the average increase in quantity in the 
second week would have been 47 per cent. Advertising in 
two consecutive weeks appears to have a reinforcing effect 
and increased the quantity from the first to the second 
week by 34 per cent; this is the difference between A^ and 

However, for this group variable Â _ was nonsignifi
cant. Although no data were available for advertising in 
three consecutive weeks, it would be expected that a
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Quantity Response to: Advertising
Model I Q = f(At)

Table 2

Description AQ At R2

Cream Cheese . 7 9 5 1 r -79?1[27.12] **
. 8o4l

Canned Soft Drinks . 4 4 5 2 . 4 4 5 2  
[3 4 .63] **

. 4 5 4 3

Frozen Meat 1 . 8 5 4 0 1 . 8 5 4
[150.09] **

. 9 7 6 6

Frozen Fowl . 6 3 3 5 r . 6 3 3 5  [21.80] * *
.7260

Waffles . 3 7 0 4 . 3 7 0 4  
[lO.Ol] **

.2166
Syrup 1.2611 1.2611 

[50.70] * *
. 9 3 4 8

Olives .9843 . 9 8 4 3
[25.12] **

. 7 7 8 8

Salad Dressing 1.8515 p 1 . 8 5 1 5  [2 5 .79] **
. 7 8 7 7

Rice . 6 4 5 4 . 6 4 5 4  [28.82] **
. 8 2 2 4

Diet Food 1 . 1 1 4 2 r 1 - 1 1 > 2[ll4 .44] ** .8687
Bath Soap .7875 r "7875[42.67] **

.7168
Cookies 3 .0 l4i . 3.0 i4i [67.76] ** .9625

* *Highly significant (the 1 per cent level of significance) 
All R2•s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the 
change in the log to the base e of the numbers which for 
small changes approximates a percentage change.
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Table 3

Quantity Response to: Advertising and Advertising
in Two Consecutive Weeks

Model II Q = f(At, A^-l)

Description AQ At V 1 R2

Frozen Fish . 4 2 5 9 r - 1 3 5 2  [l.4 7]
.4706 

[12.25] **
.2926

Marshmallows -.0312 - . 1 4 8 9[2.90]** r •37.41 [4 .21] ** . 1 3 0 9

Packaged Dinners . 8 0 7 3 r *0\35 [32.82]** .0283 [19.50] ** . 7 9 7 8

Popcorn .8398 r *76?5 [25.96]** .8873 [37.80] * * .6565
Preserves . 9 1 9 2 r1.0370 [53.90] ** r ' 8 1 1 9  [4 4 .16] ** . 7 2 4 9

Dried Fruit . 9 7 8 4 1.0085 [20.64] ** r *95^  [22.09]** . 6 9 9 7

Canned Mexican Food .7698 .8003 [16.10] ** . 7 0 9 3  [20.12] ** • 5 4 0 0

Wrapping Paper 1 . 4 8 9 9 2.0778
[33.25]**

1.1692 [25.06] ** . 6 9 9 8

Prepared Potatoes . 9 7 7 6 1.2338
[23.49]**

r - 7 9 8 2[18.11]**
. 4 4 4 8

Frozen Juices . 6 3 7 2 .5180
[14.23]**

. 7 4 5 8  [21.42] * *
. 3 3 4 8

Noodles .8050 r .7908 [21.54]** r .8323 [16.50] * * . 3 6 1 3

* *Highly significant 
R^'s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the 
change in the log to the base e of the numbers which for 
small changes approximates a percentage change.
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negative change would have resulted. The average increase 
in quantity of preserves was almost 92 per cent. Adver
tising in the current week, with no advertising in the 
previous week, would have increased the quantity about 103 
per cent. The effect of advertising in the present week 
would cause the quantity in the following week to decrease 
by. approximately 20 per cent. Therefore, if preserves are 
advertised for two consecutive weeks, the average increase 
in quantity for the second week over the normal quantity 
would be about 80 per cent.

Model III
Model III was designed to analyze the situation in 

which the group was advertised as a special and the special 
price actually was reduced from the "normal" price. The 
functional equation for the first of these equations is 
AQ. - f (Â _, APt) . The results of the first of this group, 
Model III, are presented in Table 4. Table 4 shows that the 
average increase in quantity of biscuits was approximately 
120 per cent in those weeks in which they were placed on 
special. Advertising in the current week decreased 
quantity about 11 per cent; however, this effect was non
significant while each 1 per cent reduction in price caused 
about a 2.5 per cent increase in the average quantity. The 
price and advertising effect set out in Chapter II can be 
determined from Table 4. The (a) values represent the



4o

Quantity Response to: Advertising and
Change in Price

Model III Q = f(At,

Table 4

Description m a ^ t Apt R2

Biscuits 1.2054 -.1120
[.84] "2.5533 

[10.55] **
-.5160 • 7245

Tea .6759 .1694
[1-05]

-25.5386
[7.86]**

-.0198 .8468

Dog Food .3651 .0389
[-50]

-3.7549 
[7 • 29] * *

-.0868 .6762

Cake Mixes 2.1842 1.1085
[2.43]*

-4.8013
[3.11]**

-.2240 .2657

Canned Milk 1.1922 .7329 [5.62] ** -1.2911 
[3 * 66] * * -.3557 • 1957

Sugar 1.6520 1.H57
[7.89]** -1.9513[4.47]**

-.2748 .3963

*Significant (the 5 per cent level of significance)
* *Highly significant (the 1 per cent level of significance) 
R2•s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the 
change in the log to the base e of the numbers which for 
small changes approximates a percentage change.
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advertising effect, and the price effect is equal to 
multiplied by AP̂ . • The advertising and price effects for 
those groups in Table 4 that were significant are presented 
in Table 5* The results in Table 5 show cake mixes to have 
an average change in quantity of 218.4 per cent, of which 
110.8 per cent is the advertising effect and 107*5 per cent 
is the price effect.

Model IV
Model IV was developed for those groups of data 

that had a functional equation of AQ = f(Â _, ^P^_,
This group had advertising in the current week with a price 
different from the normal price and was advertised in the 
previous week with no price change in that week. The 
results of Model IV are presented in Table 6. The results 
for margarine from Table 6 show an average increase in 
quantity of about 311 per cent in the weeks it was placed 
on special. Advertising in the current week had a signifi
cant effect of about 303 per cent. For a 1 per cent 
reduction in price, the quantity of margarine would have 
gone up .75 per cent, but the t value for the price reduc
tion was not significant. Advertising in the week prior to 
the current week would have reduced the average quantity 
about 30 per cent; however, A^_^ was nonsignificant. The 
average total quantity change for weeks with advertised 
price reductions can again be divided into the advertising
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Price and Advertising Effect for Model III
Table 5

Per cent AQ

Description
Total
Effect

Advertising
Effect

Price
Effect

Biscuits 120.5 a 131.8
Tea 6?.6 a 50.6
Dog Food 36.5 a 32.6
Cake Mix 218.4 110.8 107.5
Canned Milk 119.2 73-3 45.9
Sugar 165.2 111.6 53.6

^Regression 
cent level coefficients were 

of significance.
nonsignificant at the 5 per



Table 6
Quantity Response to: Advertising, Change in Price,

and Advertising in Prior Week
Model IV Q = f(At, APt, At_1)

Description AQ a Apt At-i R2

Margarine 3 . 1 1 3 5 3.0327 [6.83] * * iM7 -.1878 -.3067[.5 8]
. 0 0 0 0

Butter .1115 — 0 06 00 
[l.°3] -1.7807[1.91] -.0287 r -15?5 [1.10] .0297

Lunch Meat .2962 .4085 [5.68] ** 2.1078
[1.05] -.0169 - . 2 7 4 8[1.41] .0931

Franks 1 . 1 7 9 1 7.8070
[29.33]**

20.7767[1.71]
-.2020 -7.5953 [2.09] *

. 4 6 0 8

Sausage .6159 .3604 
I 3 .4 6]**

-4.6928 [4.02] ** -.0327 r . 3 1 9 1[1.44] . 1 8 5 3

Frozen Pies A263 . 4 0 9 0[l.2 4j -5.4395[5.72] * *
-.0185 -.2152[1.64] • 3 7 5 3

Peanut Butter . 5 5 1 2 r ' 4 9 1 7  [8.08] ** -2.4438 
[3.29] * *

-.0380 - . 1 8 4 4
[1.27] .2378

Pickles 1.3247 1.3780
[10.53]**

-.6364
[.30] - . 0 3 7 7 '(•Ilf . 0 0 0 0



Table 6--Continued

Sandwich Spreads 1.9172 _ .8481 
[2.82] **

-2.4830 
[3.I2] **

-.3454 2.2947 [5.32] **
.3394

Detergents .9907 r e79i45[5.O8J ** -1.1837
[1 .59]

-.2007 -.0816 
[.74]

.0000

Coffee .2770 r * x324[4.O2] **
-5.1882 
[5.17] *«

—.0065 .l4io 
[1.76]

.0536

Canned Meat 1.8536 r 1.9699[l8.10] * * -3.3967 [1.03] -.0093 r-1437[.68]
.0000

Canned Fruit Drinks 1.1402 .8883
[15.72] **

-2.8694
[11.34] **

-.1052 -.0804 
[-74] .5215

Frozen Vegetables .7581 .6289 
[5.65] **

-1.1287[1.04]
-.0541 .1646

['74]
.0000

Canned Vegetables • 7553 r .7179 [22.29] **
-2.8323 
[6.77] * *

-.0247
[ : % r

.0761

Paper Products .4793 .4962 
[9.43] * *

-1.6903 [6.62] **
-.0696

[2:27]^
.1834

*Signifleant 
* *Highly significant

1s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the change in the log to the 
base e of the numbers which for small changes approximates a percentage change.
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and price effect« The price and advertising effect for 
those groups in Table 6 that were significant are presented 
in Table 7• The results in Table 7 for canned vegetables 
show an average change in quantity of 75*5 per cent, of 
which 71°8 per cent is the advertising effect and 7 »0 per 
cent is the price effect•

Model V
Model V contains all the variables in the general 

equation. The functional equation for this model is 
AQ. = f(A^, Apt î At-1^# The items in this group were
advertised with price reductions in the current week and in 
the previous week. The results of Model V are presented in 
Table 8. The results show that the average quantity 
increase in the weeks with advertised price specials was 
about 78 per cent for canned fruit. Advertising in current 
weeks increase the quantity 12 per cent; however, it was 
nonsignificant. A 1 per cent price reduction in the 
current week would cause the average increase in quantity 
of 4 .89 per cent. A price reduction of 1 per cent in the 
preceding week would cause the average change in quantity 
to fall by almost .65 per cent, though it was nonsignifi
cant. Advertising in the previous week would have a 
carryover effect and increase the average change in 
quantity of canned fruit by .51 per cent, which was highly 
significant. The average total change in quantity can



Table 7
Price and Advertising Effect for Model IV

Description

Per cent AQ

Total
Effect

Adver
tising
Effect

Price
Effect

Effect of 
Advertising 
in Previous 
Week

Effect of 
Advertising 
in Two 
Consecutive 
Weeks

Margarine 311.4 303.3 a

Butter 111.5 a a

Lunch Meat 29.6 40.8 a

Franks 117.9 780.7 a -759.5 21.2
Sausage 61.6 36.0 15.3
Frozen Pies 42.6 a 10.1
Peanut Butter 55.1 49.2 9.3
Pickles 132.5 137.8 a

Sandwich Spreads 191.7 84.8 85.8 229.5 314.3
Detergents 99.1 79.4 a

Coffee 27.7 13.2 3.4



Table 7--Continued

Canned Meat 185.4 197.0
Canned Fruit Drinks 114.0 88.8
Frozen Vegetables 75-8 62.9
Canned Vegetables 75.5 71.8
Paper Products 47.9 49.6

a

30.2
a

7.0
11.8 -23.8 -25.8

^Regression coefficients were nonsignificant at 5 per cent level of significance.



Table 8
Quantity Response to: Advertising, Change in Price, Change in Price

in Prior Week, and Advertising in Prior Week
Model V Q = f(At » Apt’ Apt-1’ At-1^

Description AQt a APt Apt-1 4pt.i At-1 R2

Canned Fruit .784? .1212 
[l. 48]

-.0500 -4.8905
[7.53] * *

-.0157 — •6 ̂92
[.55]

.5113 2.69 ♦♦
.1792

Frozen Dinners .7836 .4924
[7.I5]**

-.1341 -2.6362 
[8.63] **

-.0440 -.1015[.18]
-.2463
1.58

.3920

Tomato Products .6569 r -4ioi [3.98] ♦*
-.1128 -3.0050 

[6.79] **
-.0525 1.2793 [2.20] * -.0395.28

.2748

Canned Fish .9549 .6882 
[5.94] * *

-.2040
f - W

.0948 .9504
[•90]

1.1732
2.23 * .0731

♦Significant 
♦♦Highly significant

•s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the change in the log to the 
base e of the numbers which for small changes approximates a percentage change.
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again be divided into the advertising effect and price 
effect• The results of those groups having significant 
price and advertising effects are presented in Table 9•
The results in Table 9 for frozen dinners show an average 
change in quantity of 78.4 per cent, of which 49.2 per cent 
is the advertising effect and 11.6 per cent is the price
effect.



Table 9
Price and Advertising Effect for Model V

Per cent AQ

Description
Total
Effect

Adver
tising
Effect

Price
Effect

Effect of 
Price Reduc
tion in 
Previous 
Week

Effect of 
Advertising 
in Previous 
Week

Canned Fruit 78.5 a 24.4 51.1
Frozen Dinners 78.4 49.2 35-4
Tomato Products 65.7 4i.o 33.9 -14.4
Canned Fish 95-5 68.8 a 117.3

aRegression coefficients were nonsignificant at 5 per cent level of significance•

VJlo



CHAPTER IV

AN AGGREGATE ANALYSIS OF SALES AND QUANTITY 
RESPONSE BY STORE

Source of Data
Several hypotheses regarding the aggregate perform

ance of the individual retail store as a whole were 
introduced in Chapter I. The data required to test these 
hypotheses were readily available. The case study firm 
keeps records of price specials in aggregates of all items 
for each week for each store as well as on a per item 
basis. The data kept on an aggregate basis are used by the 
firm to judge the performance of the mix of "specials" in 
the various weeks. In addition these records were being 
kept in order to determine what the "actual" average mark
up was after the price specials were added into the totals• 
Information included in these records were used as variables 
in various equations used in the analysis of aggregate 
store performance• The variables are:

= Total grocery sales in dollars 
Xg = Sales of price special items in dollars 
X^ = Grocery sales excluding sales of price special 

items

51
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= This variable is given a value of one when the
week includes the first of a month and is zero for 
other weeks

Xp. = This variable is given a value of one when the
week includes the 15- of the month and is zero for 
other weeks

The time period for the aggregate analysis of 
weekly data was from January of 1964 to June 51 1966. The 
weeks before and after Easter, Thanksgiving, and Christmas 
were omitted from the analysis.

Nonspecial Sales as a Function of Special Sales 
The first model was designed to determine if an 

increase in sales of items on special would significantly 
increase sales of nonspecial items. The statistical equa
tion for this Model was X„ = a + bX + e. The results ofj 2
this Model are presented in Table 10. The results show 
that for store 2 in 1964 each dollar of "special sales" 
increased grocery sales other than price specials by 46 
cents, but it was not significant. In 1965, for each 
dollar of "special sales" in store 2, nonspecial grocery 
sales increased by $1.20, and this effect was highly 
significant. The results for store 2 in 1966 show that for 
each dollar of special sales, nonspecial grocery sales 
increased $2.84.
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Table 10

Grocery Sales (Nonspecial) = (f) Special Sales

Store 
No.

1964 1965 1966
R2 b R2 b R2 b

2 .0025 . 4600
L1-05]

.4042 1.2100 
[4.90] * *

.2780 2.8400
[2.45] *

3 .0000 .1500
[.31]

.0000 .6700
[.76]

.0000 .0600
[.18]

k .1913 3.2100 
[3.4l] * *

.4650 -1.6100 
[5.52] **

.2490 .6000 
[2.30] *

5 .1351 1.3300 
[2.83] **

.0000 .3800
[.47]

.0000 .2200
[-35]

6 .1169 1.8700 
[2.63] *

.1816 1.3500 
[2.92] *

.0000 a r
7 a a .8320 1.8900 

[3.30] * *
.0000 .2000

[-61]
8 .0000 .7000

[•l6]
.l4li -.8900 

[2.56] *
.0000 [.7IT

9 a a .1602 1.8900 
[2.55] *

.0646 .8600 
[l • 37]

10 a a .8194 5.6300 
[6.81] * *

.0000 1.0600
[-70]

*Signifleant 
* *Highly significant
aData not available because the store had not yet been opened.

1 s are adjusted values.
Numbers in brackets are t values.

: i;
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The next Model was designed to determine if an 
increase in sales of items on special would significantly 
increase total value of grocery sales. The statistical 
equation for this Model was = a + bX^ + e. The results 
of this Model are presented in Table 11. The results show 
that store 2 in 1964 increased grocery sales Si * 49 for each 
dollar of "special sales." In 1965 it decreased grocery 
sales by 21 cents for each dollar of "special sales" but 
the effect was not statistically significant. In 1966 
store 2 increased grocery sales significantly by Si•20 for 
each dollar of special sales. The greater comparative 
response shown by stores 7, 9̂  and 10 for both Tables 10 
and 11 can possibly be explained by their grand openings 
in their first year and more intensive use of advertising 
and specials in getting customer "goodwill" established•

Total Value of Grocery Sales as a Function 
of Time of Month

The statistical equation X^ = a + b^X^ + b^X^ + e 
was used to determine whether or not the first or fifteenth 
of the month had a significant effect on sales in 1966.
The results of this test are presented in Table 12. Table 
12 shows that the average increase in sales for store 3 on 
the first and fifteenth of the month are $790 and $3171 
respectively, but were not significant» The average

Total Value of Grocery Sales as a Function
of Special Sales
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Table 11

Grocery Sales = (f) Special Sales

Store 
No.

1964 1965 1966
R2 b R2 b R2 b

2 • 1877 1.4900
[3.37] **

.0000 -.2100
[.88]

.4664 1.2000 
[3.5l] **

3 .0105 .0600 
[1.21]

.0000 — 01200
[•33]

• 3711 .0700 
[2.94] **

4 • 2591 1.7400 
[4.09] **

.0000 -.3900
[-83]

.7344 1.6100 
[6 .07] **

5 .3439 2.3300 
[4.95] **

.0000 -.1500
[.43]

.1731 1.2200
[1 .92]

6 .2994 3.2700 
[4.49] **

.0000 -.3500
[.76]

.0900 1.2000
[l.5l]

7 a a .9153 2.8600 
[4.75]**

.4751 1.1900 
[3.57] **

8 .0000 .5100
[•12]

.0000 .0700
[.21]

.4302 1.2900 
[3.28] * *

9 a a .3289 2.9000 
[3 • 90] * *

• 3707 1.8300 
[2.94] **

10 a a .8865 7.2900 
[8.89] **

.0627 2.0700
[1.36]

**Highly significant
aData not available because store had not yet been opened.

1s are adjusted values.
Numbers in brackets are t values.
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Table 12

Sales Response During Weeks of the First and 
Fifteenth of the Month in 1966

Sales = f(1st, 15ti0
Store R2 1st 15th

2 .0000 -6,931.10
[.65]

-7 ? 411.10 
[•58]

3 . 0000 790.00
[•55]

316.67
[•18]

k .0000 1,560.00
[•94]

1.026.68
[•51]

5 .0000 -9.99„[.01]
1,016.67

[.96]
6 .0000 2,190.00

[1.36]
736.66^

[-38]
7 .0423 1,310.00

[1-54]
-149-99,[.14]

8 .1138 3,690.00 
[2.04]* 923.33,[.42]

9 .2349 3,560.00
[2.62]*

286.66 
[.17]

10 .1072 660.00
[.24]

6,366.66 
[1 .99]

*Significant
's are adjusted values.

Numbers in brackets are t values.
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increase in sales for store 9 was $3»560 on the first of 
the month, which was significant while on the fifteenth of 
the month the average increase in sales was $2,867* but was 
not significant.

Model V in Aggregate
The quantity response to specials was analyzed on 

an aggregate basis by using Model V Alog^ Q̂_ = a + 
b1 Aloge + b,, Aloge APt_1 + b^ + ê_ for all items
for a particular store. The results of this analysis is 
presented in Table 13• Table 13 shows that advertising and 
price reductions in the present week are the only variables 
that have a significant effect on the average change in 
quantity for all items that were used as specials during 
this study. For all items used as specials for store 4 the 
average percentage change in quantity was about 64 per 
cent. Advertising increased the average quantity by 
approximately 53 per cent, and for a price reduction of 
1 per cent the percentage increase in quantity will be 2.8. 
The average advertising effect was related to a 53 per cent 
increase in quantity while the average price effect meant 
about an l8 per cent increase in quantity of the special 
items sold.

Model V on Income Levels 
Model V was then used to compare the aggregate 

quantity response by store for low, middle, and upper



Table 13
Aggregate Quantity Response by 

Q = f(At , At-1, AP,

Store AQ̂ . a ^Pt AP^

2 .7904 .6306 
[l4.o4J **

—.0602 -2.7968 
[9.12] **

3 .8313 r .7843 [16.81] **
-.0666 -2.0402 

[6.96]**
4 .6484 r ‘53,16 [11.97] **

-.0657 -2.8079 [lO.ll] **
5 .9105 .6855

[13.33]**
-.0695 -2.3772 

[6.88] * *
6 .8568 .6661

[15.03]**
-.0655 -2.1571 

[7.03] **
7 .6941 .5162 

[10.85] **
-.0718 -3.0654 

[9.32] **
8 .8157 .6413

[l4.57]**
-.0704 -3.2071 [10.60] **

9 .7221 .6337J14.92]**
-.0682 -2.6513 

[8.83] **

Store for Model V

Apt-1)

APt-l APt-l
-.0143 m6

0.0133 .4700
[-72]

-,0l4i -.2678
[.49]

.0155 -.4921
[.69]

.0135 -.0709
[-11]

-.0150 -.2901
[.42]

-.0138 -.8152
[1.22]

-.0152 -•4733[.82]

At-1 R 2

-.0071[.08]
.1572

-.1570
[l-73]

.1158

-.1370
[1.61]

.2056

.0909[.84]
.0916

.0916
[-98]

.1004

-.0877
[-85]

.1801

-.1186
[1 .25]

.2166

-.1814 
[l.96]* .1709



Table 13— Continued

10 .7698 .6694 -.0672 -2.8621 — e 014l —.6758 -.1891 .1592[14.92] ** [8.68] ** [1.02] [l.87]

*Significant 
* *Highly Significant

’s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the change in the log to the 
base e of the numbers which for small changes approximates a percentage change.
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income areas® The results of this analysis are presented 
in Table l4.

Advertising and price were the only significant 
variables for all income levels® The stores in middle 
income areas were the most responsive to advertising and 
the least responsive to price change. The average total 
change in quantity was 83 per cent, of which 78 per cent 
was advertising effect® A 1 per cent reduction in price 
will result in a 2 per cent increase in quantity, which 
from Table 15 is a price effect of about 13 per cent 
increase in quantity• The low income area is the least 
responsive to advertising. The average change in quantity 
for low income areas was about 79 per cent increase in 
quantity, of which the advertising effect was approximately 
63 per cent increase• A 1 per cent reduction in price 
will result in a 2 ® 7 per cent increase in quantity. Table
14 shows this to be an average price effect of about 17 
per cent. The upper income area was the most responsive to 
price specials, which was about 91 per cent as compared to 
79 per cent and 83 per cent for stores in'the low and 
middle income areas, respectively. The advertising effect 
for the upper income area was about 74 per cent increase
in quantity and the price effect from Table l4 was about
15 per cent increase. The sum of the average advertising 
effect and average price effect is greater than that 
average quantity response to specials for the stores in



Table ik
Aggregate Quantity Response by Store for Low, Middle, and

Upper Income Areas

Median
Class Income R2 AQ a >1 ct- AP t A P t-l A p t_l A t-1

Low
Income 3,737 .1572 .7904 .6306 

[14.04] **
-.0602 -2.7968 

[9.12] **
-.0143 •3396

[•58]
-.0071[.08]

Middle
Income

6,620 .1158 .8313 r -7843 [16 c 83] * *
-.0664 — 2 0 0700

[6.96] * * -.0133 .4700
[-72]

-.1570 
[l • 73]

Upper
Income

10,046 .0818 .9120 . .7389 
[13.33] **

-.0678 -2.2293[6.4i] ** -.0153 -.5256
[•73]

o0252
[•84]

* *Highly significant
All 1s are adjusted values.
Numbers in brackets are t values.
The changes in prices and quantities are computed as the change in the log to the 
base e of the numbers which for small changes approximates a percentage change.

o\H
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Table 15

Price and Advertising Effect for Model V (Table l4)

Per cent Q

Class
Median
Income

Total
Effect

Advertising
Effect

Price
Effect

Low Income 3,737 79 63 17
Middle Income 6,620 83 78 13
Upper Income 10,040 91 73 15
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the low income areas» But the lagged price and advertis
ing, though they were nonsignificant, probably account for 
this discrepancy.



CHAPTER V

SUMMARY OF THE FINDING OF THIS INVESTIGATION AND 
CONSIDERATION OF CERTAIN IMPLICATIONS 

OF THE RESULTS

The purpose of this chapter will be to present a 
summary of findings of this investigation and to consider 
certain implications of these results« The hypotheses 
presented in Chapter I will be discussed in this chapter 
based on the results presented in Chapters III and IV. The 
hypotheses will be discussed in this chapter in the 
following order:

1. Newspaper advertising with no price change will 
significantly increase the sales of items on 
special.

2. Newspaper advertising in the prior week will have 
a significant negative effect on quantity response 
in the current week.

3• Price reductions will significantly increase 
response to advertised specials.

4. Advertised price reductions in the prior week have 
a significant negative effect on quantity response 
in the current week.

5* The quantity response explained by the advertising 
effect is greater than that explained by the price 
effect.
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6 o The quantity response explained by the price effect 
is greater than that explained by the advertising 
effect•

7* An increase in sales of items on special will
significantly increase sales of nonspecial items.

8. An increase in sales of items on special will 
significantly increase total grocery sales.

Since management felt that the time of the month
had an important influence on sales, because of the common
practice of pay day on the first and fifteenth of the month,
the informal hypotheses that the first and fifteenth of the

19month significantly increase sales was also tested.
Before discussing the results and implications of 

this study, it should be made clear that the percentage 
changes in quantities are slightly inflated. The under
lying reason being that the "normal" quantity includes the 
week immediately following a special which would probably 
be less than in the other weeks without advertising for the 
particular item. For this reason the advertising and price 
effects will probably reflect a slightly greater increase in 
quantity than would actually take place.
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19• The first and fifteenth of the month were also 
used as variables in an earlier study trying to determine 
the response to newspaper advertising of eggs. "Newspaper 
Advertising of Eggs by Retail Food Stores," R. C. Angus,
R. 0 . P. Farrish, and F. D . Rollins, Poultry Science,Vol. XLIV, No o 2, March 1965•
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The first hypothesis, newspaper advertising with no 

price change will significantly increase the sales of items 
on special, will be considered based on the advertising 
variable Â _ in Chapter III« The results show (Table l6) 
that of the 49 groups that were advertised, in seven 
advertising did not significantly affect quantity response. 
From the groups on which advertising did have a significant 
effect, all except cake mixes were highly significant. It 
would appear from the results of this study that this 
hypothesis should be accepted.

The next hypothesis, newspaper advertising in the 
prior week will have a significant negative effect on 
quantity response in the current week, will be considered 
based on the advertising lag variable in Chapter III.
The significant results from Model II (Table 3) in which 
the A^  ̂variable represents the aggregate effect of 
advertising in two consecutive weeks are shown in Table 17• 
All of the groups in this model have highly significant 
effects. In five of the 11 groups in this model, the A, n 
variable had a reinforcing effect which is contradicting 
to the hypothesis.

In Models IV and V where Â_  ̂is advertising of the 
items in the previous week, three of the groups were 
significant and two were highly significant out of 20 
groups having this variable„ Both of the highly signifi
cant cases and one of the significant cases have a positive
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Highly Significant^ Significant^

Table l6
The Effects of Advertising (Â _) on Quantity Response

Cream Cheese Popcorn
Canned Soft Preserves-
Drinks Jellies
Frozen Meat Dried Fruit
Frozen Fowl Canned Mexican 

F ood
Waffles

Wrapping Paper
Syrup

Frozen Juices
Olives

NoodlesSalad
Dressing Canned Milk

Rice Sugar
Diet Food Margarine
Bath Soap Lunch Meat
Cookies Franks
Marshmallows Sausage
Packaged
Dinners

Peanut Butter Cake Mixes 
Pickles
Sandwich Spreads
Detergents
Coffee
Canned Meat
Canned Fruit 
Drinks
Frozen
Vegetables

Canned
Vegetables

Paper Products
Frozen Dinners
Tomato Products
Canned Fish
All Stores 
(Table 8)

**At the 1 per cent level of significance 
"At the 5 per cent level of significance
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Table 1?

The Effects of Advertising in the Prior Week
on Quantity Response

Highly Significant3 Significant^3

For Model II -

Packaged Dinners 
Preserves-Jellies 
Dried Fruit

Canned Mexican Food 
Wrapping Paper 
Prepared Potatoes

(None)

Contradictions0
Marshmallows 
Frozen Fish 
Noodles

Popcorn 
Frozen Juices

For Models IV and V
(None)

Contradictions0

Franks
Paper Products

Canned Fruit 
Sandwich Spreads

Canned Fish

1 per cent level of significance. 
b5 per cent level of significance. 
^Regression coefficients were positive.
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effect on quantity. This implies that the A. n variable 
does not have a significant effect on the majority of items 
in the study. When it did have a significant effect, for 
60 per cent of the items it was positive. Based on these 
results, this hypothesis would be rejected, except for 
specific cases. The alternate hypothesis that advertising 
in the prior week has a positive effect would be accepted 
for the other groups.

The hypothesis price reductions will significantly 
increase response to advertised specials is considered 
next. Table 18 shows that AP̂ . had highly significant 
effects on l6 of the groups from the total of 26 groups 
having AP̂ . • This implies that for some groups price 
reductions do not affect quantity response significantly. 
The hypothesis is supported by a majority of the groups 
that had price reductions.

The next hypothesis related to Chapter III is that
advertised price reductions in the prior week have a
significant negative effect on quantity response in the
current week. Only in one of the four groups having
was the t \ Q . significant, and the response was positive.
These results would imply that the advertised price
reductions in the prior week do not have a significant
negative effect on quantity response. The hypothesis
received no support in this study. A possible explanation
of the nonsignificance of the AP,t -1 variable is that the
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Table 18

The Effect of Price Reduction (&P^)
on Quantity Response

Significant^ Highly Significant 3̂

Biscuits
Tea
Dog Food
Cake Mixes
Canned Milk
Sugar
Sausage
Frozen Pies
Sandwich Spreads
Coffee
Canned Fruit Drinks 
Canned Vegetables 
Paper Products 
Canned Fruit 
Frozen Dinners 
Tomato Products 
All Stores (Table 8)

a5 per cent level of significance. 
^1 per cent level of significance.
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change in price in the previous weeks was riot great enough 
to induce customers to increase their inventories in the 
home so as to make it unnecessary for them to make pur
chases in the following week.

The hypotheses about relative size of advertising 
and price effect are the last to be discussed that are 
related to Chapter III. These hypotheses are mutually 
exclusive and are stated as follows.

The average quantity increase due to the adver
tising effect is greater than the average price effect.
The other hypothesis is quantity increase due to the 
average price effect is greater than the average adver
tising effect. For the 26 groups having both and
variables, 20 of the Â _ variables and 17 of the AP̂ . 
variables were significant. The average advertising 
effect was 122.5 per cent as compared to the average price 
effect of 40.5 per cent. This would imply that customers 
respond more to advertising than they do to price reduc
tions that were offered during the study. Thus, the 
hypothesis that the advertising effect is greater than the 
price effect is well supported, and the hypothesis that the 
price effect is greater than advertising effect is rejected.

The remaining hypotheses to be considered are those 
that relate to Chapter IV. The first is that an increase 
in dollar sales of items on special will significantly 
increase dollar sales of items not offered on specials.
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The results in Chapter IV (Table 10) show that nine of the 
24 combination of stores and years support the hypothesis. 
Three of the 24 combinations contradict the hypothesis 
since in these cases the increase in sales of specials was 
related to a reduction in sales of the nonspecial items, 
and the relationship is statistically significant.

The hypothesis that an increase in sales of items 
on special will significantly increase total value of 
grocery sales is supported by 13 out of 24 possible 
combinations of store and year. None of the possible 
cases contradict the hypothesis. On the basis of these 
results, this hypothesis has some support but must be 
qualified by store and year.

The hypothesis that the weeks of the first and 
fifteenth of the month have significantly higher sales 
than other weeks was tested. The results of the test of 
this hypothesis (Table 7) showed that the first of the 
month had a significant effect on sales for stores eight 
and nine. For these stores, grocery sales increased on the 
first of the month $3 »690 and $3»5^0 , respectively. For 
the other stores, the effect of and were nonsignifi
cant; the hypothesis that the time of month has an effect 
on sales was not supported in the case of the other stores. 
The payroll patterns in these communities may be such that 
a significantly large number of payrolls does not occur on 
the first and fifteenth of the month.
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The results of this study imply that the greatest 

increase in returns to the firm from price specials is 
through the advertising effect rather than price effect. 
These results suggest that in the short run, at least, the 
retailer would maximize net returns with a strategy of 
little or no price reduction. The advertising effect is 
achieved with the cost of newspaper advertising and no 
loss in gross margin. The cost of the price effect is a 
reduction in gross margin plus a share of the newspaper 
advertising cost.

However, in the longer run it is probably essential 
that some items have price reductions if advertising is to 
have its full effect. The low price image and customer 
loyalty must be maintained in the long run. Therefore, 
there must be some optimum mix of price reductions in the 
price specials. The amount of price reduction in this 
"optimum" suggested by this research results appears to be 
smaller than otherwise might have been expected. In 
addition, some items which do not appear to have a signifi
cant response to price reductions should be included if 
these items are used in the pricing strategy of competitors 
to establish their image of low prices and customer 
loyalty.

Due to the difference in response to advertising 
and price reductions between income levels, it appears that 
returns could be increased by price discrimination through



market differentiation created by advertising. An impor
tant requirement for market discrimination is the ability 
to keep markets separated. In the low income areas which 
have the largest price effect, the "promotion mix" should 
stress price reductions. The newspapers used to advertise 
the specials had a circulation which covers the entire 
metropolitan area. Therefore, to keep markets separate, 
price reductions in addition to those used in the newspaper 
could be advertised through a more localized medium such 
as handbills, or local weekly publications. Advertised 
reductions inside the store would be another possibility.
In middle income areas in which the advertising effect is 
the greatest, the above media could be used to increase 
advertising, but without price reductions, in order to
increase returns
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