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ABS TRACT 

Visiting stores is a commmonplace event in our everyday life. 

The purpose of this study is to establish empirical regularities 

concerning consumers' store-choice behaviour both in the buying 

of frequently purchased nondurable products as well as in the 

buying of specific brands of these individual products. Despite 

the seemingly complex way in which consumers choose stores and 

the numerous factors which are believed to exert influence on 

store-choice behaviour, many simple and highly regular patterns 

have been found. These various patterns are also predictable by 

the Negative Binomial Distribution and the Dirichlet models 

under stationary market conditions. 

For instance, given how many people buy a product or brand at 

a store and how often they buy it in a particular time period, it 

is possible to predict how many will buy the item in another 

period of different length, how many of the current buyers will 

buy it again in another period of equal length, and how often 

these repeat buyers will buy it. All these predictions can be 

successfully achieved without considering store characteristics 

such as location and merchandise offerings. 

This study establishes how people buy products or brands of 

products at a particular store or across different stores without 

attempting to explain these behavioural patterns. Nevertheless, 

this has also helped to provide greater insights into important 

aspects of consumer store-choice behaviour. 
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PART I OVERVIEW 

In Part I. an overview of the main findings of this study of 

store choice behaviour is provided. Firstly, the objectives of 

the research are described. Secondly, a summary of the main 

results concerning how people buy a frequently purchased consumer 

product across different stores and how they also choose various 

brands of the product in different stores is given. Thirdly, a 

brief description of the theoretical models used is provided. 

This is followed by a review of previous work related to brand 

choice and store choice behaviour. Finally, the implications of 

the findings, the applications and the limitations of the models 

are discussed. Areas for further research are also suggested. 

The six chapters in Part I are as follows: 

(1) INTRODUCTION. 

(2) PRODUCT BUYING BEHAVIOUR. 

(3) BRAND BUYING BEHAVIOUR. 

(4) THE THEORETICAL MODELS. 

(5) REVIEW OF PREVIOUS WORK. 

(b) DISCUSSION. 

In Part II, detailed discussion of the findings listed in 

Part I will be given. In addition, results from other product 

fields, the fit of theoretical models and analysis procedure will 

be examined . 
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CHAPTER 1 

INTRODUCTION 

The study of consumer choice behaviour has over the last few 

decades made significant advances both in theoretical development 

and practical application. However, the majority of the research 

work completed has been concerned with the choice of generic 

products and brands. Relatively little emphasis is given to the 

understanding of store choice phenomenon. Of those studies which 

deal with store choice behaviour, most are concerned with 

establishing the reasons of consumer preference for a particular 

store. Very few studies have attempted to throw light on how 

consumers make purchases of particular products or brands at 

individual or group of stores, let alone determine if there 

exists any regularity in their store choice patterns. 

The traditional emphasis on brand choice studies is 

understandable, especially during the period when manufacturers 

held enormous power vis-a-vis a fragmented retail industry. 

However, with the abolition of retail price maintenance and the 

growing size of the major retailers, the balance of power has 

shifted to favour the big retailers. For example, a big retailer 

can refuse to stock a particular brand if he cannot obtain more 

favourable terms from the manufacturer. If the manufacturer 

refuses to comply, he will find that the availability of his 

brand may be greatly reduced as a result and with great 

repercussions on his profitability and even survival. 
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The important role played by the retailer in completing the 

sales of a product is obvious since he is the final link between 

the manufacturer and the ultimate buyers in the market. Not 

withstanding the fact that the manufacturer has built up the 

quality of his product, how well he has communicated such quality 

to the general public, the final and crucial factor which 

determines the success of his product still lies in the hand of 

the retailer. 

Granted the important position of the retailer in influencing 

the sales of a product, it is therefore appropriate that greater 

emphasis should now be given to understanding how people buy the 

product at various stores or retail outlets instead of 

concentrating on their brand choice behaviour. This emphasis 

moreover will also contribute to a better and fuller 

understanding of buyer behaviour in general. 

1.1 Regularities in Buyer Behaviour 

Buyer behaviour can be complex. There are a great variety of 

purchase decisions to be made by individual buyers when embarking 

on a purchasing trip. These may be related to: 

o whether to buy the product 

o which brands to buy 

o which store to make the purchase 

o how much to buy and at what pr is e 

o when to buy and how often 
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This complexity is further compounded by the fact that there are 

many buyers in the marketplace, each with different needs, 

values, attitudes and personalities etc . Moreover, the marketing 

environment may also exert different degrees of influence on the 

behaviour of these individual buyers. Despite all these, many 

simple regularities have been observed, especially in the buying 

of frequently purchased consumer goods. Although these 

regularities are found under stationary conditions wherein there 

is no change in the sales level of the product or brands being 

analyzed, such conditions have generally been observed to exist 

in practice. 

There are various forms of regularities. For instance, it is 

noted in the buying of a product or a brand that the frequency 

distribution of purchases generally follows a positively skewed 

downward sloping curve. This curve can also be approximated by a 

simple stochastic model called the Negative Binomial Distribution 

or NBD for short. This is so irrespective of whether we are 

talking of individual brands or a group of brands. The same 

pattern appears to hold. 

Another form of regularity is in the level of repeat buying 

defined as buyers making purchases in both of two equal-length 

periods. The proportion of repeat buyers of a product or a brand 

is found to be dependent on how many people buy and how often 

they buy. It does not depend on the product or brand itself, nor 

on what else these people buy. 
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It is also observed that the total product purchases made by 

the buyers of a brand on average is found to be virtually 

constant, irrespective of whether they are buyers of brands I or 

J. There is therefore no question of brand I buyers on the whole 

possessing heavier product demand than their brand J 

counterparts. 

Another area where regularity is found is in the level of 

multi-brand buying. The observation is that certain proportion 

of the buyers of brand I also buy brand J. The extent of the 

duplication is dependent on the number of buyers who buy brand J 

at all. 

Given the various forms of regular patterns found in the 

buying of a brand, the question is whether regular patterns can 

also be found in the case of store choice and in what forms do 

they take. 

1.2 Objectives of The Study 

We have seen a gap in the study of store choice behaviour and 

the many regularities found in brand choice studies. This study 

therefore attempts to bridge this gap and to establish and 

explore regularties in the area of store choice. 

a 
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There are four important objectives in this study: 

1" To establish and explore regularities in store choice 

behaviour. This is done with respect to the buying: 

(a) Of a given product within and across stores. 

(b) Of brands of that product within and across 

different stores. 

(c) Across different time periods in a stationary 

market. 

(d) For different product classes. 

This is to ascertain if patterns discovered are general 

and not specific to a particular store, brand, product 

or time period. 

2. To test if existing brand choice models such as the NBD 

and Dirichlet can be used to predict store choice 

behaviour. A positive result will confirm the 

generalisability of these models. 

3. To pinpoint exceptions to the regular patterns, to 

summarise variability and to explain such deviations if 

possible. 

4. To determine new patterns of buyer behaviour not 

hitherto found in brand choice studies. 
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It must, however, be stressed that the study does not aim to 

provide explanations for such regularities, as commented by 

mathematical sociologist James Coleman (1964, p. 31): 

it is not the function of an empirical 
generalization to suggest its own explanation. 
Such generalization must stand ..... until some 
one provides an explanation for them. 

Furthermore, this study does not attempt to provide a large 

sc ale elaboration of the implications of these findings. 

However, a brief discussion of the implications of these findings 

will be given in Chapter 6. 

Consistent with the above research objectives, the analysis 

approach consists of three stages. In the first stage, the data 

are analyzed to examine if there exists any empirical pattern or 

regularity. In the second stage, the established patterns are 

compared with existing patterns found in brand choice studies to 

determine whether they are similar or different in various 

aspects. Finally, the search is for a mathematical model or 

models which will provide an adequate representation of this set 

of empirical patterns. 

1.3 Data Used in The Study 

The data used here are all records of weekly product 

purchases obtained from a consumer panel operated by Audits of 

Great Britian (AGB) Ltd. in various T. V. regions. The products 

selected are instant coffee, canned dog-food, powdered 

detergents, ready-to-eat breakfast cereals and tinned soup. The 
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purchasing data were variously for periods of 24 weeks in 1973 

and 1979 taken from the Lancashire and London T. V. regions. The 

details are shown in Table 1.1. 

Table 1.1 Summary of Consumer Panel Data Used 

1--------- --------------------------------- 
! Instant Deter- Breakfast Tinned Dog- 

Product ! coffee 
--------- ---- ------ 

gents 
--------- 

cereals 
----------- 

soup 
--- - 

food 

24 weeks! June Dec Dec 
- ----- 

Dec 
--------- 

June 
ending ! 1979 1979 1979 1979 1973 

! No. of ! 
H/holds! 841 888 888 888 943 

---- I---------- --------- --------- ------- -------------- 

Number ! ! 
Buying ! 635 849 792 612 214 

1---------- --------- ----------- ---------- --------- 

No. of ! ! 
! purchases! 3809 6317 8863 3784 4967 

---------+---------- --------- ------------------------------! 
! T. V. 

Regions ! Lanc. London London London London 

--------- ---------- ---------------------- -------- ------- 

Each purchase record gives the code of the panel member who 

made the purchase, the product and brand bought, the store from 

which it was bought, whether the brand was purchased on offer, 

the quantity purchased, the price paid etc . In addition, the 

panel data also provide demographic, social and economic 

characteristics of the households included in the panel. 

The panel members included are those who reported 

continuously throughout the 24-week periods, irrespective of 

whether they made any purchase in that period or not. The number 

of buying households refers to those who made at least one 

purchase during the period. 
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The stores and brands are selected on the basis of the 

magnitude of their respective market shares measured in terms of 

purchase occasions. This does not pose any serious problem as 

the number of units bought per purchase occasion has been 

established to be around one in most cases. 

The designation of a store group normally includes more than 

one store code. For instance, Tesco includes two codes while 

Independent is comprised of many independent retail outlets. We 

are therefore considering chains or store groups (e. g. Tesco and 

Kwiksave) or stores sharing similar characteristics (e. g. Coop, 

Symbol and Independent) instead of individual retail outlets. 

The inclusion of a miscellaneous store or brand is necessary 

to take into consideration all purchases not elsewhere included. 

This is clearly the largest group and most buyers would be 

expected to make at least one purchase here. However, the 

Miscellaneous stores group may include more or fewer individual 

stores depending on the type of analysis carried out. For 

example, a study of instant coffee buying across stores 

considered eight store groups (including Miscellaneous stores). 

When a study is carried out on the brand buying behaviour of 

instant coffee at individual stores, only five store groups are 

used with Misc. stores representing any store not classified in 

the first four store groupings. This procedure is adopted to 

ensure that sample size for each of the groups will be reasonably 

large . 
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CHAPTER 2 

PRODUCT BUYING BEHAVIOUR 

In this chapter, the main results concerning the buying 

behaviour of a product at various stores are summarized into two 

broad categories. The first deals with how people buy a 

particular product within various individual stores. The second 

category is concerned with product buying behaviour across 

different stores. More detailed results on both of these are 

given in Chapters 7 and 8 respectively. 

For clarity of exposition, the only product discussed here is 

instant coffee although findings from other product classes also 

show similar patterns. The latter are in turn shown in Chapter 

11 under the heading of "Generalisations and Extensions". 

The eight mutually exclusive and collectively exhaustive 

store groups selected for analysis are based on the size of their 

respective market shares in the entire 24-week period (measured 

in terms of number of purchases). The various store groups 

together with their abbreviation are shown below: 
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Store Abbrevi- Market 
group ation 

--- 
share(%) 

All Cooperatives 
----- 

COOP 
-------- 

21 
Kwiksave KWIK 19 
Tesco TESC 14 
Asda ASDA 11 
Symbol SYMB 6 
Indept. grocers INDP 6 
Finef are FINE 2 
Mi sc . stores 
--------------- 

MIS R 
-------- 

21 

-- 
- 

--------------- 
- 

------ 
100 

----- -- 

The instant coffee data cover buying over half a year (24 

weeks) in the Lancashire television region. Unless otherwise 

specified, the length of analysis period refers to the first 6. 

12,18 and 24 weeks. Results for a I-week period are the average 

of four middle 1-week periods. 

2.1 The Multiplicative Sales Equation 

A myriad of variables can influence the sales of products at 

a particular store. These may include marketing decision 

variables such as product formulation, brand assortment, sales 

promotion, advertising, pricing and so on. Environmental 

variables represented by the level of disposable income, rate of 

inflation etc. can also affect the sales of various products at a 

store. The combined effect of all these will determine the 

number of people buying at the store and how often they make 

purchases there. 
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The sales of a particular product at a store can be 

represented by a multiplicative equation (Ehrenberg 1978, p. 6.2) 

as follow: 

Sales =Nxbxwxqxp where 

N= Number of households in the population 

b= percent of the population buying at the store 

w= average purchase frequency of these buyers 

q= quantity bought per purchase 

p= price per unit. 

Of the five variables in the sales equation, the size of the 

population (N) and the price charged per unit (p) are more or 

less pre-determined in the short-run. With the exception of some 

products, most people buy only one unit on each purchase 

occasion. Therefore, the quantity bought (q) can also be 

considered as fixed. The remaining two quantities, i. e. b and w, 

are of greater importance in determining sales. 

The analysis in this chapter therefore concentrates on how 

many of these buyers buy at various stores, their frequency of 

purchase and other related aspects of shopping behaviour. 

2.2 Frequency Distribution of Product Purchases at a Store 

In a particular time-period, not every one in the population 

will necessarily buy at a particular store. Of those who do make 

at least one purchase, most of them are light buyers. Very few 

indeed are heavy buyers. This is shown in Table 2.1 for buyers 
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of instant coffee at various individual stores over a period of 

24 weeks. 

Table 2.1: Percent of buyers at each store 
making R purchases over 24 weeks 

------- ---- -------------- ------- -- t_--_--_ý 

R! COOP KWIK TESC ASDA ! AVER 

1! 45 33 38 29 ! 36 
2! 15 20 19 28 ! 20 
3! 9 12 14 12 ! 12 
4! 6 8 9 10 !8 
5! 4 3 7 4 ! 5! 
6! 3 4 3 3 ! 3! 
7! 5 5 4 2 ! 4! 
8! 3 3 0 4 ! 3! 
9! 4 3 1 1 ! 2! 

10+ ! 6 9 5 7 !7 
----- ! --------- ----- ------ -------- ! -------! 

TOTAL ! 100 100 100 100 ! 100 
------- -----------------------------------ý 

It is observed that on average about 36 percent of the buyers 

at an average store made a single purchase, 20 percent purchased 

twice and only 7 percent bought 10 times or more in a 24-week 

period. Different stores however differed somewhat in the exact 

percentage of their buyers making a specific number of purchases. 

For instance, while 45 percent of the Coop buyers were once-only 

buyers, only 29 percent of the buyers at Asda made a single 

purchase in the same 24-week period. 

In general, the frequency distributions at different stores 

displayed a common shape, i. e. a downward sloping positively 

skewed curve. Each of these frequency distributions can in fact 

be approximated by the NBD model, given the proportion of 

population buying at the store and the associated average 
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purchase frequency of these buyers. This is depicted in Table 

2.2. It is noted that the fit on average is very good. In the 

case of individual stores, there is also a close agreement 

between the observed and theoretically estimated values in 

general, with only a few isolated exceptions. 

Examination of the frequency distributions of product 

purchase at individual stores for time-periods of different 

lengths and for different product classess also revealed similar 

predictable patterns. 

Table 2.2: Obs. & Theo. Percent of buyers making R 
purchases at selected stores in 24 weeks 

I 
I Storel COOP KWIK TESC AS DA AVER 

- ------ --- - ------- 
R o t 0 t 0 t 0 t o t 

11 45 38 33 36 38 42 29 39 36 39 
21 15 19 20 18 19 20 28 18 20 19 
31 9 12 12 11 14 11 12 11 12 11 
4 6 8 8 8 9 8 10 7 8 8 
5 4 5 3 6 7 5 4 5 5 5 
6 3 4 4 4 3 4 3 4 3 4 
7 5 3 5 3 4 3 2 3 4 31 
8 3 2 3 3 0 2 4 2 3 21 

19 4 2 3 2 1 1 1 2 2 2 
10+ 6 7 9 9 5 4 7 9 7 7 

- -- ---- ------ --- - 
! TOTAL 100 100 100 100 100 100 100 100 ! 100 100 

2.3 Store Penetration 

The proportion of the population of households buying at a 

specific store at least once in a defined time-period is called 

the penetration of that store. This is generally denoted as bX 

for store X. In the present case, this quantity is observed to 
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be relatively stable over four successive 6-week periods for most 

stores. Over time-periods of longer duration, the value of bX 

showed an increasing trend although the rate of increase was not 

pro rata with the length of time. Moreover, it showed a tendency 

to level off gradually over periods of longer duration. 

Table 2.3 gives the levels of store penetration of eight 

store groups over periods of 1,6,12,18 and 24 weeks. It is 

observed that 17 percent of the population bought instant coffee 

at any store in a 1-week period but 65 percent did so in a 

quarter. In half a year, 76 percent of the population bought the 

product at least once at any one of the stores. 

The growth in product penetration between the 6- and 12-week 

periods was 20 percent. However, the subsequent two 6-week 

growth registered only a respective rate of 9 and 7 percent, 

indicating that the increase was levelling off. 

Table 2.3: Penetrations of Stores and Product 
over periods of various lengths 

1----ýý1-------------- 

% length of period (weeks) 
1 1 6 12 18 24 

----- - ----- - ----------- - ---- -- 
Coffee 17 54 65 71 76 

- ------- ------ -------- ------ ---- 
COOP 3.8 16 20 25 28 
KWIK 3.4 12 16 19 22 
TESC 2.2 9 14 18 21 
ASDA 1.4 8 11 12 14 

SYMB 0.9 4 6 8 10 
INDP 0.9 5 7 9 11 
FINE o. 4 3 3 4 5 
MISR 4.0 15 24 28 33 

------------ - ------- ------ -- --- 
AVER 2.1 9 13 16 18 1 

-- ------------- -- - --------- - ---- 
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Similar trend was also detected in the case of individual 

stores. For instance, Coop increased its penetration from 3.8 

percent in an 1-week period to 28 percent in half a year. It 

registered a 25 percent growth between the first 6 and 12 weeks. 

However, the two subsequent two 6-week growth rates were 

respectively 25 and 12 percent. This signified a decline in the 

pattern of growth, an observation also held for Kwiksave, Tesco, 

Asda as well as for other smaller stores. 

Predicting the growth of store penetration 

The growth in penetration for the product in the market as 

well as at individual stores can be predicted by the NBD model if 

information is available about the proportion of the population 

buying the product in the marketplace and at individual stores as 

well as the corresponding average purchase frequency. Provided 

the market is in a stationary condition, the prediction is 

expected to give generally good approximation. 

In the present case, the values of the porportion of 

population buying and their average buying rate in the first 

quarter for each individual store and the product are used to 

serve as the base for NBD estimation. The predicted values of 

penetration for various stores over periods of length 1,6,18 

and 24 weeks are given in Table 2.4. It is noted that the fit 

between the observed and the theoretical is very good indeed. 
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Table 2-4: NBD estimates of store penetration with 12-wk as base 

length 
- 

of 
--------- 

period 
--- -------- 

(weeks) 
------ --- 

! Percent! 1 6 12 18 24 
I1 0 t 0 t 0* 0 t 0 t 

---- - ------------------- -------- - ---- - ---- -------- 

! COFFEE 17 16 54 50 65 71 72 76 77 
----------------------- - ------- - ------------------ 

COOF 3.8 3.7 16 14 20 25 24 28 27 
KWIK 3.4 3.0 12 11 16 19 19 22 21 ! 
TESC ! 2.2 2.0 9 9 14 18 18 21 20 ! 
ASDA ! 1.4 1.9 8 8 11 13 13 14 15 ! 

SYMB 0.9 1.1 4 4 6 8 7 10 8 
INDP 0.9 1.0 5 4 7 9 9 11 10 
FINE 0.4 0.5 3 2 3 4 4 5 5 
MISR 4.0 3.9 15 16 24 28 29 33 33 

---------------- -- ----------- -- ----------- 
AVE R 2.1 2.1 9 8 13 16 15 18 17 

---------------- -- -------------- - ---------------- - 
*used to fit theoretical values. 

2.4 Average Purchase Frequency 

We have seen in section 2.2 that the frequency distribution 

of product purchases at a store by its patrons generally conforms 

to that predicted by the NBD. Nevertheless, stores differed in 

their level of penetration and to some extent in their average 

purchase frequency. This average number of purchases is 

generally denoted as wX for buyers at store X and given in Table 

2.5 for buyers at various stores over periods of different 

lengths. 

It is observed that in a time-period as short as a week, 

buyers of instant coffee at any store averaged only one purchase, 

a figure similar to those of buyers at individual stores. This 

is necessarily the case since very few buyers buy instant coffee 

more than once in a single week. Over periods of longer 
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duration, buyers of the product (i. e. at any store) bought on 

average more often than at an individual store. The increasingly 

greater difference between the two also indicates the tendency by 

buyers of the product to purchase it at more than one store. For 

instance, although buyers of instant coffee bought on average 6 

times in the half-year period, the buyers of instant coffee at an 

average store managed only 3 purchases. 

Table 2.5-. Average purchase frequency at a store 
over periods of various lengths 

------------------------------ 
length of period (weeks) 

11 1 6 12 18 24 
---------------- -- - -- 

Coffee 1.0 2.3 3.6 4.8 6.0 

COOP 1.0 1.8 2.5 3.0 3.4 1 
KWIK 1.0 1.7 2.7 3.2 3.9 ! 

1 TESC 1.0 1.5 2.0 2.5 3.1 ! 
ASDA 1.0 1.7 2.4 3. o 3.6 ! 

SYMB 1.0 2.2 2.5 2.7 2.9 
INDP 1.0 1.3 1.7 2.0 2.4 
FINE 1.0 1.5 1.9 2.1 2.1 
MISR 1.0 1.7 2.2 2.5 2.8 

------------- ------- ------- ------ 
AVE R 1.0 1.7 2.2 2.6 3.0 1 

------ --------- ------ 

In general,, the growth in wX is not pro rata with the length 

of time. Furthermore, the rate of increase shows a tendency to 

decline over a longer duration. This is because of an increase 

in a greater number of "new" buyers who are mostly infrequent 

buyers. 
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Predicting the growth of average purchase frequency 

The growth in the value of wX can also be estimated by the 

NBD model, given the values of the relevent penetration and 

average purchase frequency for each store in a base period. This 

prediction is shown in Table 2.6 below. 

In examining the closeness of fit, the general conclusion is 

that it is very good on average. Similar goodness of fit is also 

found in the case of individual stores, with only a few isolated 

exceptions. However., it is noted that the predicted values in 

the 1-week period are consistently higher than the observed. 

These and other discrepancies will be discussed in Chapters 7 and 

12. 

Table 2.6 Observed and theoretical values of average purchase 
frequency at a store over periods of various lengths 

-------I------------------------------------------------------I 

Periods of length (in week s) 
6 12 18 24 

I1 0 t 0 t 0* 0t 0 tI 

----------------- ---------------- - ------- ----- ------ 

COFFEE! 1.0 1.2 2.3 2.3 3.6 4.8 4.9 6.0 6.1 

------------------------- - ------------ - -- ----- ------ 
COOP 1.0 1.2 1.8 1.8 2.5 3.0 3.1 3.4 3.8 
KWIK 1.0 1.2 1.7 1.9 2.7 3.2 3.3 3.9 4.0 ! 
TESC 1.0 1.0 1.5 1.5 2.0 2.5 2.5 3.1 2.9 ! 
ASDA 1.0 1.1 1.7 1.8 2.4 3.0 3.0 3.6 3.5 ! 

SYMB 1.0 1.2 2.2 1.8 2.5 2.7 3.1 2.9 3.7 ! 
INDP 1.0 1.1 1.3 1.4 1.7 2.0 2.1 2.4 2.4 ! 
FINE 1.0 1.1 1.5 1.5 1.9 2.1 2.3 2.1 2.6 ! 
MISR 1.0 1.1 1.7 1.6 2.2 2.5 2.7 2.8 3.2 ! 

- ----- ------------ ----- - ---------------------- ------ 
AVER 1.0 1.1 1.7 1.7 2.2 2.6 2.8 3.0 3.3 

- - --- ------------------ - ----- - ------- ----- ------ 
* Used to fit the oretical values. 

9 
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2.5 Penetration and Average Purchase Frequency 

The multiplicative sales equation in section 2.1 considers b 

and w as the most important variables in determining the sales of 

a store or brand. We shall now consider whether sales come 

essentially from more buyers (i. e. higher penetration) or buyers 

who buy more (i. e. higher average purchase frequency). 

Table 2.7 gives the market. share, penetration and average 

purchase frequency of 8 store groups over a period of 24 weeks. 

Table 2.7: Comparison of Market share, 
b and w over 24-week period. 

-- - ------------- - ------ I 
1 MS b(%) w 
I- ----------- I 

COOP 21 28 3.4 1 
KWIK 19 22 3.9 1 
TESC 14 21 3.1 
ASDA 11 14 3.6 1 

SYMB 6 10 2.9 
INDP 6 11 2.4 
FINE 252.1 
MISR 21 33 2.8 

------------------------ 
AVER 12 18 3.0 

----------- - -- - -------- 

In examining the relationship between the market share and b 

of different stores, the general finding is that they vary 

closely together. It is also observed that the difference 

between the values of the penetration between two stores can be 

large while the difference in their respective average purchase 

frequency is of a smaller magnitude. For exampleg Kwiksave had a 

24-week penetration more than twice that of Symbol, its w was 

only about 34 percent more. 
B 
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As far as the value of w is concerned, it is generally 

slightly lower for the smaller stores. This is a case of 

McPhee's "law of double jeopardy" wherein smaller stores suffer 

on two counts: they have fewer buyers (lower penetration) and 

buyers who also buy less often (lower average purchase 

frequency). 

2.6 Repeat Buying at Stores 

Of all the buyers buying at a particular store in one 

time-period, some of them will also buy at the same store in 

another subsequent period of equal length. These are called 

repeat buyers at that store. 

In the present instance, the proportion of buyers in period t 

at store X who bought again in period t+1 at store X is denoted 

as bRX. The values of bRX for periods of length 1,6 and 12 

weeks are shown in Table 2.8. It is observed that between two 

1-week periods, 29 percent of the buyers in the first period also 

bought insta nt coffee in the second 1-week period. On the 

average, about 21 percent of the buyers at an average store 

bought instant coffee again at the same store in the next 1-week 

period. over a 6-week period, the proportion of buyers who 

repeated their purchase at the same store increased to 52 

percent. In a quarter, the repeat buying level increased further 

to 59 percent. 
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Table 2.8 Percent of Buyers who bought again at the 
same store over two periods of equal length 

----------------------------------------I 
length of periods (in weeks) mose I 

6 12 MI 
0t0t0t 

---- ------- ----------------- - --- ------ 
COFFEE 29 ns 77 69 85 82 11 100 

COOP 26 ns 55 52 59 66 1 21 1 
KWT-K 27 ns 64 55 69 67 11 19 
TESC 20 ns 49 49 67 60 ! 14 
ASDA 17 ns 56 52 64 64 ! 11 

SYMB 20 ns 49 51 (44)* 64 6 
INDP 19 ns 43 40 42 53 61 
FINE 25 ns 49 44 (28)+ 56 21 
MISR 15 ns 47 46 54 63 1 21 1 

---------------- - ----- - --------- - -- 
AVER 21 ns 52 49 59 62 

ns: NBD theory not applicable in very short time-period. 
* 22 out of 50 buyers. +8 out of 29 buyers. 

Another observation to note is that the values of bRX 

generally do not differ very greatly between different stores, 

regardless of the size of the market share. -For example, Coop 

had a market share 50 percent greater than that of Tesco but its 

bRX was only 10 percent larger. The general pattern as depicted 

in the table is that bigger stores tend to have slightly higher 

levels of repeat buying. 

Given the above pattern of repeat buying behaviour, the basic 

question is whether the values of bRX are high or low for a 

particular store in a specific time-period. This can only be 

answered if a theoretical norm can be established. In practice, 

this norm is provided by the NBD model. 
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The NBD prediction of repeat buying between two equal-length 

periods requires only the value of b and w in one of the relevant 

periods. The estimated results are shown in Table 2.8. The fit 

must be considered as good on the whole with a few exceptions (to 

be discussed in Chapters 7& 12). The general conclusion is that 

the repeat buying levels are approximately normal, as those 

predicted by the model. They are neither high nor low but about 

50 percent in a 6-week period and 60 percent in a quarter. 

Buying Frequency of Repeat Buyers 

Knowledge about the number of buyers at a store in one 

time-period also buying in the next period of equal length 

provides only one dimension of repeat buying behaviour. Another 

important aspect is the values of their average buying frequency. 

These are shown as the observed values in Table 2.9. 

On average, the repeat buyers at an average store bought only 

once in a I-week period, twice in a 6-week duration and thrice in 

a quarter. Among repeat buyers at different stores, the values 

of their average purchase frequency also did not differ to any 

great extent. 

The buying frequency per repeat-buyer can also be predicted 

by the NBD model. These are shown as the theoretical values in 

Tab le 2.9. The agreement between the observed and the 

theoretical is good on the average as well as for individual 

stores. 
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Table 2.9: NBD estimates of average purchase frequency 
of repeat buyers in periods of various lengths 

---- ----- 

length 
------- 

of periods 
----- 

(in 
------ 

weeks) 
------- 

1 6 12 
0 

- 
t 0 t 0 t 

I 
1 COFFEE 

- -- 
1.0 

-- - --- 
ns 

-- ------- 
2.3 

--- 
2.4 

- ----- 
3.9 

--- - -- 
4.1 1 

-- - - ----- ---------- ---- ---- ------- 
COOP 1.0 ns 2.0 2.0 3.3 3.1 1 
KWIK 1.0 ns 2.1 2.2 3.0 3.3 1 
TESC 1.0 ns 2.0 1.9 2.3 2.5 1 
ASDA 1.0 ns 2.0 2.1 2.8 3.0 

SYMB 1.0 ns 2.0 2.1 3.8 3.1 1 
INDP 1.0 ns 1.8 1.7 2.4 2.1 1 
FINE 1.0 ns 1.8 1.8 3.2 2.4 ! 
MISR 1.0 ns 1.8 1.8 2.9 2.6 ! 

-- - --- -- - ------------------- ------- 
AVER 1.0 ns 1.9 1.9 3.0 2.8 

-- - ---- - ---------------------- ------- 
ns: NBD theory not applicable in very short time-period. 

As compared to the buying frequency of all buyers (as shown 

in Table 2.5), the repeat buyers on the average bought about 20 

to 30 percent more of ten, except in a very short time-period, 

say, I week. This finding agrees with that found in the buying 

of brands. The LSD (Ehrenberg 1975 p. 167) approximation also 

states that the average purchase frequency of repeat buyers is 

about 1.23 times the average purchase frequency of all buyers in 

that period if w is between 1.5 and 20. 

"Lapsed" and "New" Buyers 

Not every buyer in the first period will necessarily buy in 

the second period of equal length. Those who did not buy again 

in the second period are referred to as "lapsed" buyers. Buyers 

who made no purchase in the first period but bought in the second 
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period are called "new" buyers. When the market is under 

stationary conditions, the number of buyers at a store in each 

time-period of equal length is expected to be the same. The 

proportion of "new" buyers should therefore be equal to the 

proportion of "lapsed" buyers. The proportion of "lapsed" buyers 

and "new" buyers in an average 6-week period is shown in Table 

2.10 below. Estimates of U and bN are not given because 

bN=bL=l-bR and the theoretical values of bR are depicted in Table 

2.8. 

Table 2.10: Percentage of New and Lapsed Buyers 
& their average purchase frequency. 

---------- - ------- - --- - ----- 
bN U wN wL wN&wL 

6 -we A 0 0 t 
--------- - ------ - -- -I ----- ------------- 

COFFEE 22 23 1.3 1.4 1.5 
---------- - ------- 

COOP 40 45 1.2 1.3 1.3 
KWT-K 36 36 1.3 1.3 1.3 
TESC 53 51 1.3 1.3 1.3 
ASDA 40 44 1.2 1.2 1.3 

SYMB 52 51 1 1.2 1.4 1.3 
INDP 55 56 1 1.3 1.1 1.2 1 
FINE 48 51 1 1.0 1.1 1.2 1 
MISR 50 52 1 1.2 1.3 1.3 1 

---------------------------- 

AVER 47 48 1.2 1.2 1.3 
---------- - ------- 

It is observed that not only are the percentages of "new" 

buyers equal to those of "lapsed" buyers at individual stores but 

the average purchase frequency by both these groups of buyers 

also differ little on average at 1.2 purchases. In a quarter, 
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the average purchase frequency of both groups of buyers was about 

1.4 purchases. 

Again, the average purchase frequency of the lapsed buyers 

can also be approximated by the NBD model. The fit as shown in 

Table 2.10 must on the whole be considered as very good . The 

theoretical value of about 1.3 on average is also close to the 

norm of 1.4 as predicted by the L. S. D. model for w greater than 

The slight deviation of the observed from the theoretical is 

therefore expected since the 6-week w values used in the 

prediction are less than 2. 

2.7 Total Product Purchase 

In the previous sections, we have examined how buyers buy the 

product at a particular store. But most buyers also buy the 

product at other stores. The total amount of the product 

purchased anywhere is denoted by wPX for buyers at store X. This 

is shown in Table 2.11 for periods of varying lengths. 

In a 1-week period, most of the buyers at a store buy the 

product only once. There is therefore no difference between a 

product purchase and a store purchase. Over 6 weeks, the total 

product purchase at an average store has an average of 2.7. The 

corresponding figures for 12,18 and 24 weeks are 4.4,6.1 and 

7.6 repsectively. The growth in the values of wPX is almost but 

not exactly proportional to the length of time. 

26 



Table 2.11 Total Product Purchase Frequency 
in periods of various lengths 

--------------------------------- 

Buyers length of period (in weeks) 
at 

- 
1 

-- 
6 

- --- - -- 
12 

---- 
18 24 

COOP 1.0 2.7 
--- 

4.3 
----- 

5.7 
----- - --- 

7.4 
KWIK 1.1 2.3 4. o 5.6 7.1 
TESC 1.0 2.6 4.2 5.4 7.3 
ASDA 1.1 2.6 4.2 5.8 7.6 

SYMB 1.1 3.5 5.1 7.2 8.6 
INDP 1.0 2.9 4.6 6.3 7.9 
FINE 1.0 2.5 4.3 6.6 7.5 
MISR 1.1 2.9 4.4 6.0 7.3 

----- ------ -- - ---- 
AVER 1.0 2.7 4.4 6.1 7.6 

-- -- ------ -- -------- ---- - --------- 

Comparison of the values of wPX between buyers at various 

stores in the same time-period reveals that they mostly do not 

differ greatly from each other. For instance, the total product 

purchase in a quarter ranged from only 4.0 to 5.1. Nevertheless, 

there is a slight tendency for smaller stores to have buyers 

whose wPX values are slightly higher on average. For instance, 

the buyers at the four larger stores averaged 7.4 purchases in 

half a year whereas buyers at the three smaller stores (Symbol, 

Independent grocers and Finefare) made slightly higher product 

purchases (about 8) in the same period. 

The difference between the values of the total product 

purchase of the buyers at one store and their average purchase 

frqeuency at that same store provides a measure of how often they 

buy at other stores. This is shown in Table 2.12 for an average 

store over time-periods of various lengths. 
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Table 2.12: Buying at a given store versus buying at 
other stores in periods of various lengths 

I -- - ---- ------- --- --- -- I 
Average no. 1 length of period (in wks) I 

of purchases at! 16 12 18 24 1 
---------------- -- - ----- - -- - ------------ - 

a given store 1.0 1.7 2.2 2.6 3.0 
other stores 0.0 1.1 2.2 - 3.5 4.6 

------- ------ - ------------- --- ---- - -- -- 
Any Store 1.0 2.8 4.4 6.1 7.6 

---------- --- ------------ - 

It is observed that in a week, the buyers at a given store 

did not buy at other stores since they generally bought only 

once. In a 6-week interval, the buyers at a given store still 

bought at that store more frequently than at other stores. In 

f act, 61 percent (=1.7/2.8) of their total product requirement 

was purchased at the given store. However, over periods of 

length longer than 12 weeks, the tendency was for buyers at a 

given store to have more of their product bought at other stores 

than at the given store. For example, out of the 7.6 product 

purchases made at a typical store in 24 weeks, about 61 percent 

was bought at other stores. 

Dirichlet Estimates of wPX 

The value of wPX can be estimated by the Dirichlet model. 

The inputs required are the market shares of the respective 

stores and the associated empirical frequency distribution of 

product -purchases plus one other measure such as the average 

penetration of all the stores. Both the observed and theoretical 

values are shown in Table 2.13. The fit must be cosidered as 
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very good with the minor exception of Symbol. Moreover, the 

model also captures the fact that wPX at the smaller stores are 

generally slightly higher. 

Table 2.13: Dirichlet estimates of total product 
buying over periods of various length 

--------------------------------------------- 
length of period (in weeks) 

6 12 18 24 
0 t 0 t 0 t 0 t 

-- - ---------- - --- --------- -- -- -- - --- --- - 
COOP 2.7 2.7 4.3 4.3 5.7 5.8 7.4 7.3 
KWIK 2.3 2.7 4.0 4.3 5.6 5.8 7.1 7.3 
TESC 2.6 2.7 4.2 4.3 5.4 5.9 7.3 7.4 
ASDA 2.6 2.7 4.2 4.4 5.8 6.0 7.6 7.5 

SYMB 3.5 2.8 5.1 4.5 7.2 6.0 8.6 7.6 
INDP 2.9 2.8 4.6 4.5 6.3 6.1 7.9 7.6 
FINE 2.5 2.8 4.3 4.5 6.6 6.1 7.5 7.7 
MISR 2.9 2.7 4.4 4.3 6.0 5.8 7.3 7.3 

AVER 2.7 
---- - 

2.7 
----- 
4.4 

--- 
4.4 

------ -- 
6.1 

---- 
5.9 

---- 
7.6 

----- 
7.5 

-- - --- - -- - ---- - ----------- -- ------------- 

Another way of estimating the value of wPX is through the use 

of a mathematical relationship linking wPX in different 

time-periods to one in the base period. The prediction is 

equally good and is discussed in Chapter 8. 

2.8 Sole Buying at a Store 

Although most people would buy a particular product from more 

than one store, especially over periods of longer duration. 

There would still be a group of shoppers for that product who 

shopped at only one single store throughout. These are called 

the sole buyers at a store. The proportion of buyers at store X 

who are sole buyers of that store is denoted by bSIX. The values 
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of bSIX for time-periods of various lengths are given in Table 

2.14 below. 

Table 2.14 Percentage of buyers who were sole 
buyers in periods of various lengths 

--------------------------- 

length of period (in weeks) 
6 12 18 24 

COOP 
-------- 

59 
-- - ----- 

43 
------ 

34 
----- - 

29 
K14IK 69 45 35 31 
TESC 47 29 25 20 
ASDA 63 45 35 27 

SYMB 38 18 11 12 
INDP 47 23 24 19 
FINE 58 28 20 16 

MISR 48 33 23 20 
---------- - ------------ - ---- 

AVER 54 33 26 22 
-- -- --------- - ---- - -- -- 

In a week, it is expected that all buyers at a store are sole 

buyers at that store. This is because they do not buy the 

product anywhere else. In a 6-week period, only 54 percent of 

the buyers at an average store can be classified as sole buyers. 

The corresponding percentages in 12,18 and 24 weeks are 33, '26 

and 22 respectively. 

The long run decline in the values of bSIX is expected since 

the number of buyers at a particular store generally increases 

faster than the corresponding increase in the number of sole 

buyers. Moreover,, the cohort of buyers who wre sole buyers in, 

say, the first 6-week period, would be more likely to also buy at 

other stores in subsequent weeks. They therefore failed to 

remain solely loyal to the given store. 
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In examining the value of WX among different stores in the 

s ame time-period, the general finding is that the smaller stores 

such as Symbol, Independent grocers and Finef are mostly have a 

smaller proportion of their buyers as sole buyers. 

Predicting the Incidence of Sole Buying 

The incidence of sole store buying can be predicted by the 

Dirichlet model. The inputs required are exactly the same as 

those used in the estimation of total product purchase frequency. 

The full results for various time-periods are shown in Table 

2.15. 

Table 2.15: Dirichlet estimates of the percent 
of buyers who were sole buyers 
over periods of various lengths 

- ---- ------- 
length 

--- 

of 
----------- 

periods 
---- 

(in 
-------- 

weeks) 
--- 

6 12 18 24 
0 t 0 t 0 t 0 t 

------ - ------- ---------------- - ---- - ---- 
! COOP 59 52 43 35 34 28 29 24 
! KWIK 69 51 45 34 35 27 31 24 ! 
! TESC 47 49 29 32 25 25 20 22 ! 
! ASDA 63 48 45 31 35 24 27 20 ! 

! SYM B 38 46 18 29 11 22 12 19 ! 
! INDP 47 46 23 28 24 20 19 18 ! 
! FINE 58 44 28 27 20 21 16 18 ! 
! MISR 48 52 33 35 23 28 20 24 ! 

------ - -- - ----- ------------- - -- - ---------- 
AVE R 54 

- 
48 

--- - -- - 
33 
--- 

31 
------ 

26 
- ---- 

24 
---- 

22 
--- ---- 

21 
--- 

The fit on the average is good and in the right order of 

magnitude. Only a few isolated exceptions are noted. Moreover, 

the observation that the smaller stores generally have fewer of 
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their buyers being completely loyal to their stores is also 

reflected well in the prediction. 

Purchase Frequency of Sole Buyers 

The average purchase frequency of sole buyers at a store is 

equivalent to their total product purchase since they do not buy 

the product at anywhere else. Table 2.16 gives the purchase 

frequency of sole buyers at individual stores over periods of 

lengths 6,, 12ý 18 and 24 weeks. 

On the average, the sole buyers at an average store made 1.7 

purchases in 6 weeks., 2.5 purchases in a quarter and 3.4 

purchases in half a year. The growth is not pro rata with the 

length of time. 

Table 2.16: Purchase frequency of sole buyers 
over periods of various lengths 

-------- 
length 

- ------ -- --- 
of period (in 

---- - -- 
weeks) 

1 6 12 18 24 

COOP 
------- - 

1.8 
--- -- 

2.6 
-------- 

3.1 
-- -- 

3.6 
KWIK 1.8 2.9 3.3 3.9 
TESC 1.5 2.0 2.4 3.0 
ASDA 1.9 2.4 3.3 3.8 

SYMB 2.2 2.4 4.3 4.3 
INDP 1.2 2.1 2.3 2.8 
FINE 1.8 3. o 3.9 2.7 
MISR 1.7 2.5 3.1 3.1 

- -- I ------ -- - ---------- - ---- -- 
AVER 1.7 2.5 3.2 3.4 

---- -- ------ - ------ ---- -- 
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Comparison of the purchase frequency of the sole buyers 

between different stores reveals that they mostly do not differ 

greatly from each other. Nevertheless, there is a slight 

tendency for sole buyers at the smaller stores to made fewer 

purchases on average, with Symbol being an exception for instant 

coffee here. This observation also ties in with the earlier 

f inding that smaller stores also have a smaller proportion of 

their buyers being 100%-loyal. This is another case of the 

operation of McPhee's "law of double jeopardy" wherein smaller 

stores have smaller proportion of their buyers being sole buyers 

and those who are also buy less frequently on average. 

Another finding about the average purchase frequency of sole 

buyers is that it is generally a little heavier than that of all 

buyers at the same store. This is depicted in Table 2.17. 

Table 2.17: Comparison of the buying frequency of 
sole buyers and all buyers over time 

(average over all store groups) 
--- ------------- ---- - ----------- - -- - 

Aver. buying length of period (in weeks) 
frequency at a 

store by/of 6 12 18 24 
--- - ---------- - -- -- ---- - ------------ - ----- 

! -sole buyer(wSX) 1.7 2.5 3.2 3.4 
!- all buyer (wX) 1.7 2.2 2.6 3.0 
! -product (WPX) 2.7 4.4 6.1 7.6 

------------- -------------- -- 

In a 6-week period, there is no difference in the purchase 

frequency between the sole buyers and the all buyers groups at an 

average store. Over periods of longer duration, the trend is for 

sole buyers to be heavier buyers at the store compared to their 
6 

33 



all buyers counterparts. For example, sole buyers at an average 

store bought the product 3.4 times in 24 weeks whereas the all 

buyers group averaged only 3.0 purchases. 

However, the sole buyers are much lighter buyers of the 

product as compared to the all buyers group. For example, they 

made 3.4 product purchases as compared to the 7.6 purchases made 

by the all buyers group in the 24-week period. This may explain 

the fact that they are sole buyers because there are fewer 

opportunities for them to shop around in general. 

Predicting the Average Purchase Rate of Sole Buyers 

The average purchase frequency of sole buyers at a store can 

be estimated by the Dirichlet model with similar input 

requirement as previously suggested. Both the observed and 

estimated values are shown in Table 2.18. 

Table 2.18: Dirichlet estimates of the buying freqeuency 
of sole buyers in periods of various lengths 

--- ---- -------- ------ ---------- 
length of period (in weeks) 

1 6 12 18 24 
0 t0 t 0 t 0t 

-- ------------------- --- - ---------------- -- 
COOP 1.8 1.7 2.6 2.4 3.1 2.9 3.6 3.3 
KWIIK,! 1.8 1.7 2.9 2.4 3.3 2.9 3.9 3.3 1 
TESC ! 1.5 1.6 2.0 2.3 2.4 2.8 3.0 3.1 1 
ASDA ! 1.9 1.6 2.4 2.3 3.3 2.7 3.8 3.1 

SYMB ! 2.2 1.6 2.4 2.2 (4.3) 2.6 (4.3) 2.9 1 
INDP ! 1.2 1.6 2.1 2.2 2.3 2.6 2.8 2.9 1 
FINE ! 1.8 1.6 (3.0) 2.1 (3.9) 2.5 2.7 2.8 ! 
MISR ! 1.7 1.7 2.5 2.4 3.1 2.9 3.1 3.3 ! 

- ----- - ------ - -- -- -- - -- - ---------- - ------ 
AVER 1.7 1.6 2.4 2.3 2.9 2.7 3.3 3.1 
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On the average, there is close agreement between the observed 

and theoretical values. There are however a few large but 

isolated deviations which are due mostly to sampling errors. 

More of this will be discussed in Chapter 

2.9 Duplicated Buying at Stores 

It has been determined that 54 percent of the buyers at an 

average store in a 6-week period stayed completely loyal to only 

one store. This implies that the rest of the buyers bought at 

least once at other stores. In the entire 24-week period, close 

to 80 percent of the buyers at a store would also buy the product 

at another store. 

In the present case, the discussion is centered on how buyers 

at a store, say, store X, also buy at another store Y at least 

once in a particular time-period. These buyers are referred to 

as duplicated buyers at stores X and Y. 

Incidence of Duplicated Store Buying 

Table 2.19 gives the proportion of buyers at store X who also 

buy at store Y in the half-year perio. d. The first row of the 

table reads like this: of all the buyers at Coop, 21 percent of 

them also bought at Kwiksave, 22 percent of them bought at Tesco, 

19 percent at Asda and so on. Vertically, the column may be 

interpreted as: 26 percent of the buyers at Kwiksave also bought 

at coop, 29 percent of the Tesco buyers also shopped at Coop and 

so on. 
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Table 2.19: Percent of duplicated store buyers in 24 weeks 

--------- 

Buye rs Percent of buyers also buying at 
1 

at ! COOP KWIK TESC ASDA SYMB INDP FINE MISR I 
------- - ---- - ----- ----------------- - -- - 

coop I- 21 22 19 12 13 4 38 
KWIK 26 - 22 9 9 11 7 37 
TESC 29 23 - 17 14 13 7 45 
ASDA 38 14 24 - 14 9 3 31 

SYMB 32 20 30 20 - 19 8 52 1 
INDP 34 23 24 12 18 - 5 52 1 
FINE 23 29 27 9 16 11 - 50 
MISR 32 25 29 13 16 15 8 - 

-- ---- ---- -- ----- -- ---- ---- -- ------ 
AVE R 31 22 25 14 14 13 6 43 

---- -- --------- -- ----- - - ----- --- -- 

The remarkable feature of the table is that the figures in 

each column mostly do not vary greatly from each other. In other 

words, a store generally attracts an equal proportion of buyers 

from other stores. For example, on average about 31 percent of 

the buyers at other stores also bought at Coop, 22 percent of the 

buyers at other stores also patronized Kwiksave, and so on. 

Predicting Average Duplication 

The duplication of purchase generally varies across different 

stores. For instance, in a half-year period, it is on average 31 

percent for Coop, 22 percent for Kwiksave, 25 percent for Tesco 

and so on. The variation in the average duplication level 

between different stores is not haphazard but highly regular. It 

varies in accordance with the penetration of the particular store 

concerned. This is shown in Fig. 2.1 below. 
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FIG. 2.1 
STORE PENETRAIION AND DUPLICATION 
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It is possible to estimate the level of store duplication 

from the corresponding level of store penetration. This is shown 

in Table 2.20 for the 24-week data. The agreement between the 

observed and estimated average duplication is very good. To 

illustrate, if Coop has a penetration level of 28 percent, it is 

expected that 33 percent (=I . 17 x 28%) of the buyers at another 

store would also buy at Coop. This when compared to the observed 

value of 31 percent must be considered as close. The average 

deviation of -0.25 percentage point is also small for predictions 

ranging from 6 to 43 percent. 
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Table 2.20: Average Duplication & Penetration in 24 weeks 

D=168/144=1 . 17 
---------- - ------- -- ------------ --- 

COOP KWIK TESC ASDA SYMB INDP FINE MISR . TOTAL. 
---------- - -------- - ----- -- -- ! Pen. (b)! 28 22 21 14 10 11 5 33 1 144 1 

! Av. Dup.! 31 22 25 14 14 13 6 43 1 168 
1.17b 33 26 25 . 16 12 13 6 39 170 

------------ - ---- - -------- 
Devn -2 -4 0 -2 2 0041 -2 

------ - ---- ---------------------------- - -- - 

The coefficient of duplication has a value of 1.17. This 

coefficient of approximately one indicates that buying at store X 

is almost uncorrelated to buying at store Y. In other words, 

store X shoppers are just as about likely to buy at store Y as 

the average shoppers in the population. 

In periods of shorter duration, the coefficient of 

duT)lication changed only slightly. For instance, it has a value 

of 1.06 in 6 weeks, 1.11 in a quarter and 1.15 in 18 weeks. 

These are all marginally lower than the half-yearly coefficient 

of 1.17. The length of time-period in this case appears to have 

little ef fect on the tendency of buyers at one store to buy at 

another store. 

Averag Licy of Duplicated Buyers 

Another important dimension of duplicated store buying 

behaviour is the purchase frequency of these buyers. Table 2.21 

gives the average purchase frequency at a store by buyers who 

also shopped at another store in a half-year period. 
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Table 2.21: Purchase frequency of duplicated 
store buyers over 24-week period 

---------- 
! By buyers Average purchase frequency at 
Nho also 
! bought at COOP KWIK TESC ASDA 

-- 
SYMB 

---- 
INDP 

--- -- 
FINE 

------ 
MISR 

-- --- 
COOP - 3.9 2.8 3.5 2.8 2.6 1.4 2.8 
KWIEK 3.0 - 2.8 2.8 2.1 1.9 1.5 2.6 
TESC 2.4 3.6 - 4.2 2.1 1.8 2.6 3.0 
ASDA 3.0 4.4 3.2 - 2.1 1.5 2.0 3.2 

SYMB 3.7 3.6 2.6 4.4 - 2.1 1.7 3.1 ! 
INDP 4.0 3.8 3.8 3.1 3.0 - 2.4 2.9 ! 
FINE 3.9 2.5 3.6 3.5 2.0 2.6 - 3.8 ! 
MISR 3.8 4.1 3.0 3.0 3.1 2.4 1.3 

-- 
- 

---- 
AVE R 

-- -- 
3.4 

- ---- 
3.7 

----- 
3.1 

----- 
3.5 

------ 
2.5 

- 
2.1 

--- 
1.8 

-- 
3.1 

-- ------------- -- ------------------ 

To illustrate, customers at Coop who also made purchases at 

Kwiksave bought on average 3.0 times at Coop. Similarly,, patrons 

at Coop who also bought at Asda made 3.0 purchases at Coop. On 

the average, buyers at Coop who also bought instant coffee 

elsewhere bought it 3.4 times at Coop irrespective of which other 

stores they also patronized. In general, most of the figures in 

each column did not vary greatly from each other. 

The difference between the average purchase frequency at a 

store by its duplicated buyers and all buyers is very small on 

average. This is shown in Table 2.22 for the 24-week period. On 

the average, duplicated buyers bought instant coffee 2.9 times as 

c ompared to the average of 3.0 for the all buyers group. The 

proximity between these two values is also found to be true in 

the case of individual stores. Homever, the average purchase 

frequency of sole buyers tends to be slightly higher than those 

of all buyers and duplicated buyers. 
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Table 2.22: Comparison of the buying frequency of all 
buyers & duplicated buyers in 24 weeks 

(average of all stores) 
--------------------------------------- 

The average purchase frequency at 
24 weeks ! 11 

1 COOP KWIK TESC ASDA SYMB INDP FINE MISR! AVER! 
-- - ------- 

Dup. Buyers! 3.4 3.7 3.1 3.5 2.5 2.1 1.8 3.1 11 2.9. 

All Buyers! 3.4 3.9 3.1 3.6 2.9 2.4 2.1 2.8 3.0! 

! Sole Buyers! 3.6 3.9 3.0 3.8 (4.3) 2.8 2.7 3.1 3.3! 

------- - -- ----------- - ------ -- -- ------- 

Total Product Purchase of Duplicated Buyers 

The next aspect about duplicated store buying is the total 

product purchase anywhere by these buyers at stores X and Y. 

This is shown in Table 2.23 for the 24-week period. It must be 

recognized that the matrix giving the total product purchase 

frequency is symmetrical. This is rightly so since duplicated 

buyers at stores X and Y are the same as duplicated buyers at 

stores Y and X. 

Table 2.23: Total Product Purchase Frequency 
of duplicated buyers in 24 weeks 

II -- - ----------- - ------------ ---! 
Buyers Average Product Purchase Frequency at 

also 
! bought at! COOP KWIK TESC ASDA SYMB INDP FINE MISR 

------- -- ! ----- ---- ------------ - ----- - ------ - ------ -- -- 
COOP I- 10 10 10 12 11 11 10 

KWIK ! 10 - 9 9 11 10 9 9 

TESC ! 10 9 - 12 9 11 11 9 

ASDA ! 10 9 12 - 11 11 (15) 10 

SYMB ! 12 11 9 11 - 12 8 11 

INDP ! 11 10 11 11 12 - (16) 10 

FINE 11 9 11 (15) 8 (16) - 
MISR 10 9 9 10 11 10 8 

----- ------ ---- - ---------- - ---- - -- - ------ ---- 
AVE R 11 

----- 

10 

---- 

10 
- ---- 

10 

------- 

11 
------ 

11 9 10 
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It is observed in the present example that the majority of 

the figures in the table are almost a constant of 10, with only 

two larger exceptions owing to small samples. This constancy of 

the total product purchase of duplicated buyers is also witnessed 

in the case of shorter time-periods. In the first 6.12 and 18 

weeks, the respective values are 4.6 and 8 purchases. The 

growth of this quantity appears to be approximately pro rata with 

the length of time. 

A comparison of the total product purchase frequency by all 

buyers and duplicated buyers indicated that the duplicated buyers 

were in general heavier buyers of the product. In the present 

case, the buyers at a store bought the product a total of 8 times 

whereas duplicated buyers made 10 purchases in the same 24-week 

period. This is depicted in Table 2.24. 

Table 2.24: Comparison of the total product buying by all 
buyers & duplicated buyers in 24 weeks 

(average of all stores) 
----------I--------I--I 

I The average purchase frequency at 11 
24 weeks !11 

1 COOP KWIK TESC ASDA SYMB INDP FINE MISMAVER! 
----------- ------- --- I 

! All Buyers 77789888 .18 
11 
! Dup. Buyers! 11 10 10 10 11 11 9 10 10 

-------- -- 
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2.10 Summary 

The above findings have shown that despite the complex nature 

in which people buy at various stores, many highly regular 

patterns have been observed. Moreover, most of these 

regularities can 'also be predicted by existing brand choice 

models such as the NBD and Dirichlet. 

The various forms of regularities can be summarized as 

follows: 

o The frequency distribution of product purchases at a store 

follows a positively skewed curve which is reproducible by 

the NBD. 

o The level of penetration increases with increasing length 

of time and its growth can be predicted by the NBD. 

o The average purchase frequency of buyers at a store does 

not vary greatly from store to store but shows a tendency 

to be larger for the larger store. Moreover, its pattern 

of growth can be estimated by the NBD. 

o The incidence of repeat buying at a store and the average 

purchase frequency of these repeat 'buyers do not vary 

greatly from store to store and both can be predicted by 

the NBD. 

o The average purchase frequency of repeat buyers at a store 

is about 20 to 30 percent more than that of the buyers at 

that store in a given period. This is close to the 23 
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percent as predicted by the NBD/LSD theory for values of w 

between 1.5 and 20. 

o Both "lapsed" buyers and "new" buyers bought at an average 

rate of 1.3. as predicted by the NBD. For values of w 

greater than 2, the average purchase frequency of these 

buyers is expected to be a constant of 1.4. 

o The total product purchased anywhere by buyers at a 

particular store appears to be more or less a constant 

with a slight tendency for buyers at the smaller stores to 

have a slightly higher value. This product purchase 

frequency is predictable from the Dirichlet model. 

o The proportion of buyers at a store who buy only from that 

store tends to decrease with increasing length of time. 

This proportion is also predictable from the Dirichlet. 

o The average purchase frequency of sole buyers tends to be 

a little heavier than that of all buyers at the same 

store. 

o The proportion of buyers at one store who also buy at 

another store is approximately equal to the penetration of 

the latter store times a constant factor (the coefficient 

of duplication). 

o The average purchase frequency at store X by those buyers 

of X who also buy at store Y does not differ greatly from 
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the average purchase frequency at X by those buyers of X 

who also buy at store Z, i. e. wX. Y=wX. Z. 

o The average purchase frequency of duplicated buyers at 

store X is close to the average purchase frequency of all 

buyers at X. 

o The total product purchased anywhere by duplicated buyers 

tends to be a constant, irrespective of the pair of stores 

on which these buyers are classified as duplicated buyers. 

Moreove, duplicated buyers are also heavier product buyers 

than that of the buyers at a given store. 
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CHAPTER 3 

BRAND BUYING BEHAVIOUR 

The main results presented in Chapter 2 are concerned with 

the buying behaviour for a product (i. e. instant coffee) within a 

store or across a group of stores. Amid the supposed complexity 

of store choice behaviour, many simple regular patterns have been 

ascertained. Moreover, most of these regularities are also 

predictable by the NBD and Dirichlet models. 

The results shown in this chapter relate to how buyers of a 

frequently purchased consumer product, i. e. instant coffee in 

this case, choose brands and stores. These consist of the 

fo1 lowing o. 

o Individual brand buying within a store. 

o Repeat buying of the same brand at the same store. 

o Multi-brand buying within a store. 

o Brand buying across stores. 

o Multi-brand and multi-store buying of a product. 

Although only main results are summarized here, detailed findings 

are presented in Chapters 9 and 10. 

In order to have bigger samples for the study of brand cum 

store cho ic e behaviour, only five mutually exclusive and 
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collectively exhaustive store and brand groups are being 

investigated. These are Coop., Kwiksave (KWIK), Tesco (TESC), 

Asda and Misecellaneous stores (MISR). The five brands selected 

are Private Label (PLAB), Nescafe (NESC), Maxwell House (MAXH), 

Mantunna (MANT) and Miscellaneous brands (MIBN). Abbreviations 

of the brands and stores chosen are given in brackets. 

Although the market shares of the various brands did not 

exhibit great fluctuation over time, the shares of sales by 

individual brands within a particular store showed some degrees 

of norr-stationarity, especially in the case of Maxwell House and 

Miscellaneous brands. However, the sales of the two leading 

brands, Private label and Nescafe, were relatively more stable. 

Although the data showed great complexity in the interactions 

of store and brand choice decisions, many simple patterns have 

again been determined. Furthermore, many of these regularities 

can also be predicted by the NBD model and the duplication of 

purchase law. For illustration, the brand selected is Nescafe 

primarily because Nescafe was the market leader and available at 

most retail outlets. The findings for other brands also mostly 

showed similar patterns. These are shown in Chapters 9 and 10. 
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3.1 Brand Buying at Individual Stores 

It has been determined that the success of a brand in the 

market depends principally on the number of people buying it and 

to some extent the frequency with which they buy the brand. 

Similarly, the sales of a particular store also rely heavily on 

the level of store penetration and the average purchase frequency 

of these patrons. The performance of a brand in a particular 

store is no exception. It depends most importantly on the number 

of store patrons buying it and also their average number of 

purchases. 

In this section, we examine first how households in the 

population buy a brand at a particular store and their average 

buying frequency. This is followed by an investigation of how 

shoppers at a particular store choose a particular brand. 

Finally, the frequency distriubtion of brand purchases by 

shoppers at individual stores is examined. 

Brand-Store Penetration 

The proportion of the population buying brand I at store X is 

referred to as brand-store penetration and denoted by bIX. Table 

3.1 gives the-brand-store penetration for Nescafe at individual 

stores in descending order of store shares (except Miscellaneous 

stores) over periods of varying lengths. 

0 
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Table 3.1: Brand-store penetration of Nescafe at 
stores in periods of various lengths 

- ___________-___-_________________. ___� 

I length of periods (in weks) 
1 6 12 18 24 

1 0t 0* 0 t0tI 
- --- - -- - -------- - -------- -- --------- 

NESC 1 18 17 24 30 29 33 33 

KWIK 1 4.8 4.7 6.7 8.8 7.9 10.2 8.8 
ASDA 1 2.8 2.5 3.9 4.6 4.9 5.9 5.6 ! 
COOP ! 3.4 2.8 4.4 6.2 5.6 7.0 6.5 ! 
TESC ! 2.7 2.4 4. o 5.8 5.3 6.3 6.2 ! 

MISR 1 7.3 6.5 10.5 13.1 13.2 15.3 15.4 

AVER 1. 4.2 3.7 5.9 7.7 7.4 8.9 8.5 

used to fit theoretical values. 

It is noted that about 18 percent of the households in the 

population bought Nescafe in the first 6-week period and 33 

percent did so in half a year. As compared to the buying of 

I at individual stores, only 4.8 percent of the population Ne sc afe 

bought Nescafe in Kwiksave in the first 6 weeks and this more 

than doubled to slightly over 10 percent in the 24-week duration. 

In addition, it is also observed that most of the brand-store 

penetrations for a particular brand varied to some extent between 

different stores, especially over an extended time interval. For 

example, while about 10 percent of the population bought Nescafe 

at Kwiksavej only 6 to 7 percent did so at Asda, Tesco and Coop, 

over a period of 24 weeks. 

Generally, the growth in brand-store penetration is not pro 

rata with the length of time. But the rate of increase can be 

approximated by the NBD model, as is shown by the theoretical 
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values in Table 3.1. The fit is good on average as well as for 

individual stores. 

Average Purchase Frequency of Brand I at Store X 

The average number of brand I purchases by buyers who 

purchased it at store X is denoted as wIK. The values of wIX for 

Nescafe at various individual stores are given in Table 3.2 for 

periods of length 6,12,18 and 24 weeeks. 

Table 3.2: NBD estimates of average Nescafe purchases 
at various stores over different periods 

length of periods (in weeks) 
11 6 12 18 24 
I1 0t 0* 0t 0 t! 

NESC 1.7 1.8 2.4 3.0 3.0 3.6 3.6 
----- -- - ----- -- 

KWIK 1.8 2.0 2.8 3.1 3.6 3.7 4.3 ! 
ASDA 1.3 1.5 2.0 2.7 2.4 3.0 2.8 ! 
COOP 1.5 1.4 1.8 1.8 2.1 2.0 2.4 ! 
TESC 1.3 1.3 1.5 1.8 1.8 2.0 2.0 ! 
MISR 1.4 1.4 1.7 2.0 2.1 2.3 2.4 ! 

I AVE R1 1.5 1.5 2.0 2.3 2.4 2.6 2.8 

*used to fit theoretical values. 

It is noted that the average purchase frequency of Nescafe by 

all Nescafe buyers in the market more than doubled from 1.7 

purchases in the 6-week period to 3.6 in half a year. Among 

buyers of Nescafe at different stores, the frequency with which 

they bought Nescafe varied to some extent. For instance, 

Kiwksave buyers of Nescafe bought on average 1.8 times in the 

first 6 weeks and 3.7 time in half a year, an increase of over 
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100 percent. on the other hand, Coop buyers of Nescafe purchased 

the brand only 1.5 times in the first 6 weeks and this increased 

to 2.0 in the 24-week duration. In general, the rate of buying 

Ne sc af e at various stores increased over time but this rate of 

increase differed among stores. Moreover, the stores with 

greater bIX values generally also possessed higher values of wIX. 

The INBD estimates of the average number of Nescafe purchases 

by buyers at various individual stores over time 'Periods of 

different lengths are shown as the theoretical values in Table 

3.2. The fit is very good on the average as well as for 

individual stores with a few isolated exceptions. 

Comparison of Brand Shares, bIX and wICK 

It is observed in general that high brand share in a 

particular store is accompanied by both higher level of 

brand-store penetration and average brand purchase frequency at 

that store, as is depicted in Table 3.3. For example, in the 

24-week period, Nescafe had 32 percent of its sales chanelled 

through Kwiksave It had also a higher 10 percent of the 

population buying it at Kwiksave with an average purchase 

frequency of 3.7. This observation is also approximately true in 

the case of other brands. McPhee's "law of double jeopardy" is . 

therefore found to be operating here. It suggests that a smaller 

brand in a particular store attracts fewer buyers and these 

buyers also buy less frequently. 
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Table 3.3: Shares, bIX and w1K at various 
stores over 24-week periods 

NESC Share(%) bIX WIX 

KWIEK 32 10 3.7 
ASDA 15 6 3.0 
COOP 12 7 2.0 
TESC 11 6 2.0 

MISR 30 15 2.3 

AVE R 20 9 2.6 
-- - ---- - ---- ----- - -- ---- 

Brand Penetration within a Store 

Instead of examining the proportion of the population buying 

at a particular store, it is possible to determine how many 

buyers of the product-class at the particular store buy a 

particular brand at that store. This is referred to as brand I 

penetration at store X and denoted as bIIX- 

The values of bIjX for Nescafe at each individual stores are 

shown in Table 3.4. In general, they varied only slightly over 

time periods of different lengths. For example, the penetration 

of Nescafe at an average store increased slightly from 31 percent 

in a 6-week period to 35 percent in the entire 24-week period. 

This form of relative stability is also observed in the case of 

individual stores. 
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Table 3.4 Percent of Store X buyers buying Nescafe 
over periods of various lengths 

Store Length of Periods (wks) 
buyers 

of NESC 6 12 18 24 1 AVER I 

COOP 22 22 25 26 1 24 
KWIK 39 42 46 46 44 
TESC 29 28 32 30 30 
ASDA 14 35 36 40 36 
MISR 30 31 34 34 32 

AVER 31 32 35 35 1 33 1 

Since we can estimate both the values of store penetration 

(bX) and brand-store penetration (bIX) using the NBD model, it is 

therefore possible to provide prediction of the values of bIjX by 

taking the ratio of the estimated values of bIX and bX. This is 

shown in Table 3.5 for Coop stores. The fit is found to be 

generally good. This is not surprising since w- already have 

good fit in the case of bIX and bX respectively. 

Table 3.5 Theoretical and observed bIIX 

I ---- I -- 
length of period (in weeks) 

COOP 6 12 18 24 
buyers 0 t 0* 0 t 0 t 

PIAB 61 63 63 64 63 66 63 
NESC 22 20 22 25 23 26 24 
MAXH 13 12 14 13 15 12 15 
MANT 1- - - - - - - 
MIBN 15 14 16 19 18 19 19 

AVE R 28 27 29 30 30 31 30 

used to fit theoretical values. 
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Frequency Distribution of Brand Purchases at a Store 

The frequency distribution of purchases of a brand or at a 

store generally approximates a downward sloping positively skewed 

curve - The distribution is also reproducible by the NBD model. 

In the case of the distribution of brand purchases at a store, 

similar pattern has been found. This is shown in Table 3.6 for 

Nescafe purchases at five store groups over a period of 24 weeks. 

Table 3.6: Number of Nescafe purchases (R) at 
various stores over 24-week period 

I ---- I----------------------------------------I 

11 COOP KWIK TESC ASDA MISR 
IR1 0 t 0t 0t 0 t 0 t 

------------ ----- 
101 782 (782) 755 (755) 788 (788) 791 (791) 712 (712)! 
111 38 34 29 33 31 30 17 22 73 65 ! 
121 8 12 18 15 12 11 14 10 19 27 ! 
131 6 6 13 9 25 6 6 11 14 ! 
141 3 3 56 33 5 4 10 8! 
151 2 2 25 5+ 4+ 2 2 8 5 
161 2+ 2+ 43 6+ 6+ 2 3 
171 33 6+ 7+! 

8 22 
9 12 

1 10 9+ 8+ 
- ---------- 

ITOTALI ' 841 841 841 841 841 841 -841 841 841 841 

I -- 
; 
----- - --- ---- ----- 

+ indicate grouping of R purchases and higher. 

The various frequency distributions can also be approximated 

by the NBD model, as is shown by the theoretical values in Table 

3.6. The fit must be considered as good in general, with only a 

few isolated exceptions. 
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3.2 Repeat Buying of Brand I at Store X 

Of all the buyers of a particular brand at a store in one 

time period, some will also buy the same brand at the same store 

again in another period of equal length. We will consider in 

this case the incidence of repeat buying as well as the buying 

frequency of these repeat buyers. 

Incidence of Repeat Buying 

Table 3., 
_7 

gives the proportion of the buyers of Nescafe at 

various individual stores who bought the brand again at the same 

store between two 12-week periods. It is observed that on 

average 56 percent of the Nescafe buyers at an average store 

bought Nescafe again at the same store. 

This proportion, however, varied from store to store to some 

extent. For example, 70 percent of the Nescafe buyers at 

Kwiksave bought Nescafe at Kwiksave again in the second 12-week 

period. In contrast, only 41 percent of the Nescafe buyers at 

Tesco did so similarly. 

The proportion of repeat buyers as defined here can be 

predicted by the NBD model. This is shown as the theoretical 

values in Table 3.7. The fit is very good on average. At the 

individual stores, the fit is also close with the exception of 

Coop stores as discussed further in Chapter 9. 
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Table 3.7 Percent of Nescafe buyers at store X who bought 
Nescafe again at store X between-two 2uarters 

----------------------------------- 

NESC I COOP KWIK TESC ASDA MISR I AVER 
------ I ------------- - ------------- - --- ---- ------ 

Obs. 65 1 (24) 70 41 64 47 56 
Theo 66 53 67 46 58 53 56 

Buying Frequency of Repeat Buyers 

Not only could the NBD model be used in furnishing estimates 

of the proportion of repeat buyers here but also the average 

number of purchases by these buyers. This is shown in Table 3.8 

below. The prediction is very good on the average and generally 

close for individual stores. 

Table 3.8 Average purchase frequency of repeat buyers of 
Nescafe at store X between two 12-week periods 

--------------------------------- 
% NESC COOP KWIK TESC ASDA MISR AVER 

---- - -- - ------------- - --------- - -- ------ 
Obs. 1 2.9 1 2.3 3.0 2.2 2.8 2.0 2.5 1 

2.9 2.2 3.5 1.8 2.5 2.1 2.4 Theo 
--- ----------- - ------------ - -- 

As compared to all the buyers of a particular brand at a 

specif ic store, the number of purchases by repeat buyers in this 

case is about 30 percent more, a finding very close to the 

theoretical norm of 23 percent found in the case of the repeat 

buying of a brand in the marketplace. 

Another f inding to note is that the purchase frequency of 

Pone, w" buyers in this case is close to 1.4. This is the same as 

the theoretical norm of 1.4 for the buying of a brand. 
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3.3 Multi-brand Buying within a Store 

It has been established that most of the buyers of a brand 

also purchase another brand and patrons at a given store also 

make purchases at another store. Similarly, some buyers at a 

given store also bought more than a single brand. 

Product Purchase at Store X by Brand I Buyers at X 

As a summary of the multi-brand buying behaviour at a given 

store X by buyers of brand I at store X, we present in Table 3.9 

the half-yearly purchase of any brand at store X by brand I 

buyers at store X. For example, Coop buyers who purchased 

Private label bought any brand of instant coffee at Coop on 

occasions over the 24-week period. Similarly, Coop buyers who 

bought Maxwell House made 4.4 purchases of instant coffee at Coop 

in the same time duration. 

Table 3.9 Average number of purchases at store X 
by brand I buyers at store X over 24 wks 

7 ------------------------ II 

! By store! Total Store Purchase at 
! patrons ! 
I buying COOP KWIK TESC ASDA MISR AVER 

- ----- -- -- - ------------ 
PLAB 4.0 - 3.0 4.1 4.6 3.9 ! 
NESC 4.0 4.7 4.2 4.9 4.4 4.4 ! 
MAXH 4.4 (6.8) 3.5 5.1 4.7 4.4 ! 
MANT - 4.5 -- 3.5 4.0 ! 
MIBN 4.2 4.8 4.0 4.2 4.2 4.3 ! 

- -- -- - -------------- - ----------- 
AVER 4.2 4.7 3.7 4.6 4.3 4.2 

- ------------ ---------------------- 

a 
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We have seen in Tables 3.2 and 3.3 that the values of wIX 

varied from store to store for a given brand I. Here we note 

that irrespective of the brand bought by the patrons at a 

particular store, the total purchase of any brand of the product 

by these buyers at the given store did not vary greatly from 

store to store, as is shown in Table 3.9 and amounted to 

approximately 4.2 purchases in the 24-week period. The 

corresponding values for periods of 6.12 and 18 weeks were at 

1.99 2.7 and 3.5 purchases respectively. 

Product Purchase at Any Store by Brand I Buyers at X 

The buyers of a particular brand at a particular store may 

also buy the same brand or other brands at other stores. The 

total number of product -purchases made anywhere by these buyers 

is found not depending on whether they bought brand I or brand J 

nor whether they bought the brand from stores X or Y. In other 

words, the total product purchase frequency was more or less 

constant, irrespective of the brand/store combination chosen. 

This is shown in Table 3.10 to be 4.6 purchases in a quarter and 

purchases in half a year. 

0 
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Table 3.10: Total Product Purchase anywhere by buyers of 
an aver. -me brand at store X over 12 & 24 wks 

(average across all brands) 

Store X1 2-wk 2 4-wk 
-- - ---------- - ---- - 

COOP 4.7 81 
M41K 4.3 81 
TESC 4.6 81 
ASDA 4.8 81 
MISR 4.6 81 

--- - --------- -- -- - 
AVER 4.6 8 

---- - ---- - ---------- 

Sole Brand Buying By Store X Buyers of Brand I 

Generally, a certain proportion of the buyers at a particular 

store will purchase only one single brand at that store. 

However, this does not mean that they do not buy that particular 

brand or any other brand at another store. 

The value of this proportion is given in Table 3.11 for 

buyers of Nescafe at each individual store. It is observed on 

average that the proportions remained relatively stable over 

periods of different lengths. For instance, while 23 percent of 

the buyers at an average store bought only Nescafe in a 6-week 

period, the correponding percentage in the 24-week period was 19 

percent, a decrease of only 4 percentage points. 

Among individual stores, the proportion also remained fairly 

stable for three out of the five store groups. The exceptions, 

Tesco and Miscellaneous stores, showed a downward trend due to 

tjorr-stationarity 
(see Chapter 9). 
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Table 3.11 Percent of Store X buyers buying only Nescafe 
at store X overperiods of various lengths. 

---------- -- ----------------------- ------ 
Length of Periods (wks) 

Ne sc af e 
6 12 18 24 AVER 

-- - ------------------- - -- 
COOP 19 15 16 15 1 16 
KWIK 33 33 36 33 1 34 1 
TESC 23 16 17 13 1 17 1 
ASDA 25 25 23 24 24 
MISR 17 14 12 11 1 14 1 

---- - ---- -- ---- - ------ - 
AVER 23 21 21 19 1 21 1 

-- - ---------- -- -------- - ------ 

We have considered above the proportion of store X buyers who 

bought only brand I and no other brands at store X. We may 

instead examine sole brand buying by brand I buyers at store X, 

i. e. the proportion of brand I buyers at store X who bought only 

brand I and no other brand at store X. In the first form of sole 

buying, the ratio is between the number of sole brand I buyers at 

store X and all buyers at store X. In the second definition of 

sole buying, the denominator is replaced by buyers of brand I at 

store X. The proportion of sole buyers expressed in this form 

showed a downward trend over periods of longer interval. 

This is illustrated in Table 3.12 for the buyers of Nescafe 

at various individual stores. It is observed that on average 

about 76 percent of the Nescafe buyers at an average store bought 

only Nescafe in that store in the 6-week period. In the 24-week 

interval, only 52 percent of the Nescafe buyers at an average 

store remained totally loyal to Nescafe in the given store. This 

declining level of sole buying has also been noted in the case of 

brands as well as stores in general. 
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Table 3.12 Percent of Nescafe buyers at store X buying only 
Nescafe at store X in periods of various lengths 

I-I-----------------------II 

Length of Periods (wks) 
Nescafe 6 

- 
12 18 24 AVE R 

COOP 
------ -- 

86 
--- 
70 

- ----- 
63 

---- -- 
58 

------ 
69 

KWIK 85 79 78 70 78 
TESC 78 56 51 43 57 
ASDA 75 70 64 56 66 
MISR 56 44 36 35 43 

-- ---- - ------- - ------- - 
AVER 76 64 58 52 63 

Between different stores, the proportion of Nescafe buyers at 

a particular store buying only Nescafe varied to some extent. 

For instance, while 70 percent of the Nescafe buyers at Kwiksave 

bought only Nescafe and no other brand at Kwiksave in half a 

ye ar, only 43 percent of the Nescafe buyers at Tesco bought only 

Nescafe in Tesco in the same time period. 

Comparison of the values in Tables 3.11 and 3.12 showed that 

the latter were generally much larger. This is explained by the 

fact that the number of store X buyers was generally larger than 

or at least equal to the number of brand I buyers at store X but 

the number of sole buyers was the same in both computations. 

Ave e of Sole Brand Buyers at X 

The average purchase frequency of a brand by its sole buyers 

at store X varied somewhat from store to store. This is shown in 

the case of Nescafe (column 'a') in Table 3.13. In a quarter, 

the sole buyers of Nescafe at Coop bought Nescafe on 2.0 

occasions whereas those bought at Kwiksave managed 2.8 purchases. 
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In half a year, the average purchase frequency of these sole 

buyers also varied from store to store. 

The average purchase frequency (a. p. f -) of sole brand buyers 

and all brand buyers did not differ greatly, as shown by columns 

(a) and (b) -in Table 3.13 for Nescafe. For instance, role buyers 

of Ne sc af e at an average store bought 2.1 times in a quarter. 

This is close to the 2.0 purchases made by all the buyers of 

Nescafe at an average store. The corresponding figures for the 

24-week period are 2.5 and 2.6 respectively. Similar proximity 

between the two are also found in the case of individual stores. 

Table 3.13: Comparison of Nescafe & Store purchase 
by sole buyers & all buyers of Nescafe 
within a store over 12 & 24 weeks 

- ----------- ---- 
1 2-WE EK 2 4-WEEK 

Ne sc af e! ab cab cI 
---- ---------- 

COOP ! 2.0 1.8 2.6 2.2 2.0 4.0 
KWIK ! 2.8 2.8 3.3 3.3 3.7 4.7 
TESC ! 1.4 1.5 2.6 1.9 2.0 4.2 
ASDA ! 2.2 2.0 3.2 3.0 3.0 4.9 
MISR ! 1.9 1.7 3.3 2.0 2.3 4.4 

-- - ------------- -- ----- 
AVER 2.1 2.0 3.0 2.5 2.6 4.4 1 

--------- ------- -- - --- - -------- 
a: a-p. f. of Nescafe by its sole buyers at a store. 
b: a-p-f- of Nescafe by Nescafe buyers at a store. 
c: a. p. f. at a store by Nescafe buyers at a store. 

We observed 'that a high of 64 percent of the buyers of 

Nescafe at store X in the 12-week period were sole buyers of 

Nescafe at store X (see Table 3.12). This means that the average 

buyi ng frequency of the norr-sole buyers must be close to that of 

their sole buyers counterparts in order for the average buying 
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frequency of sole buyers (who formed 64 percent of all buyers) 

and all buyers not to vary greatly from each other. This must 

also hold for periods of other lengths. 

The average number of purchases of any brand at a store made 

by all Nescafe buyers within that store is greater than that 

transacted by the sole buyers of Nescafe at the same store, as 

depicted by columns (c) and (a) respectively. The ratio is about 

1.4 (=3 -0/2.1 ) in a quarter and 1.8 (=4.4/2.5) in half a year, 

which reflected the slower growth of purchases of any brand at a 

given store by the sole buyers of Nescafe as compared to that by 

all buyers of Nescafe in that store. 

Total Product Bought by Sole Brand Buyers at Store X 

Table 3.14 gives the total product purchased anywhere by sole 

buyers of Nescafe at a store as well as that of all Nescafe 

buyers at the same store. On the whole, all Nescafe buyers at a 

given store bought instant coffee about 30 percent more 

frequently as compared to those who were sole buyers of Nescafe 

at the same store. For instance, all Nescafe buyers at an 

average store bought the product 8.1 times in half a year whereas 

sole buyers of Nescafe at an average store made only 6.4 

purchases of the product in the same period. This is not 

unanticipated as 
. 

sole buyers are less frequent buyers of a 

product on average, a finding not only true here but also found 

to be equally valid in the sole buying of a brand or at a store 

in the marketplace. 

62 



Table 3.14 Total Product Purchase anywhere by 
sole buyers and all buyers of Nescafe 
at a store over 12 & 24 weeks 

------------------ 
I 2-we ek 2 4-we ek 

Ne sc af e 
buye rs so le all so le al 11 

at NESC NESC NESC NESC I 
I 
I- 

buyers 
-- ------ 

buyers 
--------- I- 

buyers 
--- - ---- 

buyers! 
-- - ---- I 

COOP 3.9 4.4 1 6.8 8.0 1 
1 KWIK 4. o 4.5 1 6.5 7.5 1 

TESC 3.8 5.3 1 6.5 8.5 1 
ASDA 3.3 4.9 1 6.2 8.7 1 
MISR 3.4 4.8 5.9 7.8 1 

-- - -- -- --------- - -- ------ -- - ---- 
AVER 3.7 4.8 6.4 8.1 

-- - ------ --------- - -------- -------- 

Duplicated Brand Buying within Individual Stores 

The results shown here relate to how buyers of one brand at a 

given store also purchase another brand at the same store, i. e. 

the duplicated brand buying phenomenon at a specific store. For 

illustrative purpose, the Miscellaneous stores group is selected 

primarily because it had more duplicated brand buyers. Moreover, 

the data also showed that all the five brands were bought at 

least once at Miscellaneous stores whereas not all the brands 

were sold at the other stores. The combination of these two 

factors would thus provide more stable results. Nevertheless, 

the analysis of duplicated brand buying in other stores as 

de sc rib ed in Chapter 9 also mostly showed basically the same 

patterns. 

Table 3.15 depicts the proportion of buyers of a brand at the 

Miscellaneous stores who also bought another brand at the sane 
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store group. For example, of all buyers of Private label at the 

Misc - stores,, 19 percent of them also purchased Nescafe) 17 

percent bought Maxwell House, 3 percent bought Mantunna and a 
high of 41 percent purchased Misc - brands. 

Alternatively, the columnar f igures could be interpreted as 

within the Misc - stores, Private label attracted 18 percent of 

the Nescafe buyers, 24 percent of the Maxwell House buyers etc. 

On the average, Private label was bought by 21 percent of the 

buyers of other brands at Misc. store. In general, the 

percentages in each column mostly do not vary greatly from each 

other. This observation is very similar to those found in the 

duplicated buying of a pair of brands and the duplicated buying 

at a pair of stores in the market. 

Table 3.15: Proportion of duplicated brand buyers 
within Misc - Stores over 24 weeks 

- -------- -- ------------ 
MISR % who also bought 

buyers 
of PLAB NESC MAXH MANT MIBN 

--------- - ------------------ - -- - --- 
PLAB I- 19 17 3 41 
NESC 18 - (29) 3 36 
MAXH 24 (44) -3 37 
MANT 18 18 14 - 32 
MIBN 25 

---- - -- 
23 

- - - 
16 3 
------------ - 

- 
---- - -- 

AVER 21 
- - - 
20 

-- 
16 3 36 

-------- - ------------ - ---- - -------- 

The average brand duplication level at a given store varied 

between different brands. In the present instance, 21 percent of 

the buyers of other brands at Misc. stores also bought Private 

label but only 16 percent of the buyers of other brands also made 
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purchases of Maxwell House. This variation is not random but in 

accordance with the level of brand penetration within Misc. 

stores, as is illustrated in Table 3.16 below. For example, if 

13 percent of the Misc - stores buyers bought Private label in a 

24 week period, the prediction is that 21 percent (0.64x33) of 

the buyers of other brands at M-isc - stores would also buy Private 

label. This estimated duplication level is exactly the same as 

that of its observed counterpart. On the whole, the prediction 

is extremely good with an average deviation of only -0.2 (=-1/5) 

percentage point for duplication levels ranging from 3 to 36 

percent. 

Table 3.16: Predicting brand duplication within 
Misc. store over a period of 24 weeks 

coef. of duplication D=96/150=0.64 
-- - ----- - ------------------------- ------ 

1 PLAB NESC MAXR MANT MIBN TOTAL! 
- -- - -------- - ------------- ---- 

Pentno 33 34 23 6 54 150 
---- - ------ - --- - -------- - ------ 

Av. Dup. 21 20 16 3 36 96 

. 64xPen.! 21 22 15 4 35 97 
--------- I-- ----- - -------------------------- ------ 

Devn 0 -2 1 -1 1 -1 

The coefficient of brand duplication within Misc. stores was 

rather low at 0.64, indicating that buyers of one brand at this 

store group were less likely to buy another brand as compared to 

the average Misc. stores shoppers. This lower value of the 

c oef f ic ient wa s not pecul iar to only Mi sr- .s to res group bu t found 

to be true in other store groups. The average of all stores was 

0.65 with a range of between 0.6 to 0.7. Over a quarter, this 
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c oef f ic ient was slightly lower at 0.61 for Misc. stores. 

However, it ranged from 0.48 to 0.61 for all the stores with an 

average of 0.52.1 

Average Purchase of Duplicated Brand Buyers at X 

Knowing the extent of duplicated brand buying within a store, 

we now show how often these buyers bought the duplicated brands 

respectively. The brand I purchase frequency by brand J buyers 

who also bought brand I at store X is denoted as wI. JIX- 

Table 3.17 shows the values of wI. JIX for the Misc. store 

gr oup - In the first column,, the buyers of Nescafe who also 

bought Private label bought Private label 3.7 times in half a 

ye ar. Similarly, the buyers of Maxwell House who also purchased 

Pr ivate label bought Private label 3.4 times. Wi th some 

exceptions, the wI. JIX values in each column mostly did not vary 

greatly from each other. This finding also agrees with what has 

been found generally for the duplicated brand buying or 

duplicated store buying in the marketplace. In ge-neral, the 

average number of duplicated brand purchases varied according to 

the magnitude of the level of brand duplication, with higher 

duplication generally followed by higher purchases. 
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Table 3.17: Frequency of buying by duplicated 
brand buyers within Miscellaneous 
store over period of 24 weeks 

I- 

Buyers! 
--------- 

Average 
---------- 

Purchase 
--------- 

frequency 
----- 

of 
also ! I 

bought! PLAB NESC MAX H MANT MIBN 
-- ----- - ------ - ---------- -- --- 

PLAB - 1.6 1.8 1.2 2.7 
NESC 3.7 - 2.2 1.0 2.3 
MAXH 3.4 2.6 - 1.0 2.4 
MANT 2.2 1.5 1.0 - (5.1) 
MIBN 3.7 2.6 1.5 1.0 

- ------- ---------- ---- -------- 
AVER 

- 
3.2 

--------- 
2.1 1.6 
---- -- -- 

1.0 
---------- 

2.5 
------ 

Product Bought by Duplicated Brand Buyers at Store X 

The product purchase frequency at a store by duplicated brand 

buyers within the store is found to be approximately a constant, 

irrespective of which two brands were bought from the store. In 

addition, this quantity also remained more or less equal between 

duplicated brand buyers in different stores. This worked out to 

be about 7 purchases in half a year and 4.6 in a quarter as is 

shown in Table 3.18. This finding also generalises to other 

product fields, as is discussed in Chapter 11. 

Another finding relates to the total product purchase at any 

store by these duplicated brand buyers at a particular store. 

They bought on the average about 6 times in a quarter and 10 

times in half a year, regardless of the store groups in which 

they were classified as duplicated brand buyers. This is also 

shown in Table 3.18. 

67 



Table 3.18: Store and Product Purchase Frequency 
by duplicated brand buyers within a 
store over periods of 12 and 24 weeks. 

(average across all brands) 
I ---- -- ---------- I -- -- ------------- I STORE PRODUCT 
1 12 24 12 24 

-- -- ------------- COOP 4.5 86 11 
1 KWIK 4.8 76 10 

TESC 4.1 56 10 
ASDA 4.6 86 11 
MISR 5.0 716 10 

AVER 4.6 
----- 

76 
------------- 

10 f 
-------- - ------ --- -- - ----------- I 

Buying Frequency of Various Types of Buyers 

Table 3.19 shows the buying frequency of a brand at a store, 

of any brand at a store and of the product (i. e. any brand at any 

store) by sole buyers, duplicated buyers and all buyers of 

Nescafe in five individual stores over the 24-week period. In 

this case, both the sole buyers and duplicated buyers of Nescafe 

were subgroups of all buyers of Nescafe. 

Table 3.19: Brand, Store and Product Purchases by sole buyers (S) 
duplicated buyers (D) and all buyers (A) of NESCAFE 
within a store over a period of 24 weeks 

II-----------------I------------------I-------------I 
II Br and Store Pr oduc t 
I NESC I S A D S A D S A D 

------------------ ------ ---- - ------ --------------- 
I COOP 1 2.2 2.0 1.7 2.2 4.0 7 7 8 10 ! 

KWIK .1 3.3 3.7 4.6 3.3 4.7 8 6 8 10 ! 
TESC ! 1.9 2.0 1.9 1.9 4.2 6 6 8 11 ! 
ASIA ! 3.0 3.0 2.9 3.0 4.9 8 6 9 12 ! 
MISR ! 2.0 2.3 2.1 2.0 4.4 7 6 8 10 ! 

------ ------------ - --------------- - --------- ----- 
AVE R 2.5 2.6 2.6 2.5 4.4 7 6 8 11 

------ ------ - ---- - - ------- ----- - 
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It is observed on average that the average buying frequency 

of Nescafe at a store did not vary greatly among these three 

categories of buyers. For example, the sole buyers of Nescafe at 

an average store bought Nescafe 2.5 times in half a year. This 

is close to the average of 2.6 as made by the duplicated buyers 

of Ne sc, afe and all buyers of Nescafe at the same store. It is 

also observed that this is generally true in the case of 

individual stores, with the exception of Kwiksave where the 

duplicated brand buyers appeared to have bought Nescafe at a 

slightly higher rate of 4.6 purchases, as compared to 3.3 and 3.7 

respectively for the sole and all buyers. 

The buying frequency of any brand at a given store by the 

sole buyers of Nescafe at a given store varied somewhat from 

store to store. However, the buying frequency of any brand at a 

store by all buyers of Nescafe appeared to vary little, 

irrespective of the store chosen. For instance, Coop buyers of 

Nescafe bought 4.0 times at Coop whereas Kwiksave buyers of 

Nescafe made 4.7 transactions at Kwiksave. On the average, an 

average store buyer of Nescafe bought 4.4 times at that store. 

Similarly, duplicated brand buyers at a store bought instant 

coffee 7 times on average, regardless of the store group 

specif ied. 

The total product purchased anywhere (i. e. any brand at any 

s to re) by these three categories of buyers generally differed 

little from store to store. However, the duplicated buyers of 

Nescafe were on average heavier buyers of the product as compared 
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to all buyers and sole buyers of Nescafe at a given store. The 

values of the total product purchased anywhere by the duplicated 

buyers, all buyers and sole buyers were respectively 11,8 and 6 

times in half a year. This is depicted in the last three columns 

of Table 3.19. 

3.4 Brand Buying Across Stores 

The discussion in section 3.3 was concerned with the way 

store X buyers bought different brands or how different brands 

were bought within a particular store. In this section, we 

examine how buyers of a given brand "I" bought this brand at 

different stores. 

Store X Patronage Rate of Brand I Buyers 

The proportion of brand I buyers buying brand I at store X is 

referred to as the store X patronage rate of brand I buyers and 

denoted as bXII. This is also the ratio of bIX to K. 

Table 3.20 gives the values of bXJI for Nescafe buyers at 

f ive store groups. It is noted that the values of bXII remained 

fairly stable over periods of longer duration. For example, 23 

percent of the Nescafe buyers bought it at an average store in a 

6-week period. This increased only slightly to 27 percent in the 

entire 24-week period. In the case of individual stores, the 

stability of bXjI in periods of varying lengths also appeared to 

hold in general. 

v 

70 



Table 3.20 Percent of Nescafe buyers buying at 
store X in periods of various ler qths 

II------------------------II 

Ne sc afe Length of Periods (wks) 
buyers 

at 6 12 18 24 AVER 
-- - -------------- - ------- 

COOP 19 18 21 21 20 
KWIK 26 27 30 31 28 
TESC 15 17 20 19 18 
ASDA 15 16 16 18 16 
MISR 39 43 44 46 43 

---------------- - ------ -- ------ 
AVER 23 24 26 27 25 

----- - ------------------- - 

Another observation to note is that the values of bXII varied 

fr am store to store for a particular brand. For example, while 

26 percent of the Nescafe buyers bought Nescafe at Kwiksave in 6 

weeks, only 15 percent did so at Tesco. Similar variations were 

also noted in periods of other lengths. 

The values of bXII can also be predicted since both bIX and 

bI can be estimated by the NBD model. The theoretical and 

observed values of bXJI for Nescafe at various stores are shown 

in Table 3.21 below. It is observed that the fit is very good on 

average as well as for individual stores. 
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Table 3.21 Theoretical and observed bI & bXII 

----------------------------------- 
length of period (in weeks) 

6 12 18 24 
10t 0* 0t0t 

----------- - ---------------- - ---- - ----- NESC 18 17 24 30 29 33 33 
-- - ----------------- - --------- ---- - -- 

COOP 19 16 18 21 19 21 20 
KWIK 26 28 27 30 27 31 27 
TESC 15 14 17 20 18 19 19 
ASDA 15 15 16 16 17 18 17 
MISR 39 38 43 44 46 46 47 

-- - ------ - ---------------- ---- -- ---- 
AVER 23 22 24 26 25 27 26 

-- - --------- ~ ---- - ---------------------- 
used to fit theoretical values. 

Brand I Bought Anywhere by Brand I Buyers at Store X 

The buyers of brand I at store X will most probably also 

purchase brand I at other stores. The total anount of brand I 

purchased anywhere by brand I buyers at store X is denoted as 

wBI I IX. This is shown in Table 3.22 for various brand and store 

groupings. 

Table 3.22 Total number of brand I purchases anywhere 
by brand I buyers at store X over 24 weeks 

wBIlIX PLAB NESC 
- 

MAXH 
----- - 

MANT 
------- 

MIBN 
------- - 

COOP 
------ 

4.7 
-- - 

4.0 
- 

2.9 - 4.6 
KWIK . 7- 5.2 (1.6) 2.8 4.3 
TESC 4.0 4.1 2.7 - 4.2 
ASDA 5.0 4.9 2.5 3.8 
MISR 4.5 3.8 2.5 (1.4) 3.9 

-------- !- --- --------------- -------------- 
AVER 

- 

4.6 

------ 

4.4 

------- 

2.6 

------- 

2.8 

------- 

4.2 

------ 

It is observed on average that the total amount of brand I 

bought anywhere by brand I buyers at an average store differed 
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from brand to brand. For instance,, the Private label buyers at 

an average store purchased Private label a total of 4.6 times at 

any store in 24 weeks. In contrast, the Maxwell House buyers at 

an average store only bought Maxwell House anywhere a total of 

2.6 times in the same time interval. 

However, there is generally little difference between the 

total amount of brand I bought anywhere by brand I buyers at 

different stores. For example, Private label buyers at Coop 

bought Private label anywhere a total 4.7 times in half a year 

while Private label buyers at Tesco made a total of 4.0 purchases 

of Private label at any store. 

Sole Store Buying by Brand I Buyers 

It was noted earlier in section 3.3 that some buyers of brand 

I at store X bought only brand I at store X and no other brands 

at store X. Similarly, some buyers of brand I at store X would 

buy only brand I at store X and at no other stores. The 

proportion of buyers who did so is denoted as bSXIIX. However, 

it must be cautioned that some of these buyers of brand I might 

be buyers of another brand at other stores. 

Table 3.23 gives the proportion of Nescafe buyers at store X 

who bought Nescafe only at store X and at no other stores. It is 

noted that on average, the values of bSXIIX generally declined 

over periods of longer duration. For instance, while 75 percent 

of the Nescafe buyers at an averge store bought Nescafe only at 

the given store and nowhere else in the 6-week period, only 50 

73 



percent of similar buyers in the 24-week period did so. This 

declining trend was also observed in the case of individual 

stores. 

Table 3.23 Percent of Nescafe buyers at store X 
buying Nescafe only at store X 
over periods of various jengths 

I ------- -- ---------- - -- 
Sole Length of Periods (wks) 
buyers 

of NESC 6 12 18 24 AVER 
---------- ------ 

COOP 69 59 50 42 55 
KWIK 80 71 59 56 66 
TESC 78 56 47 42 56 
ASDA 71 67 59 54 63 
MISR 75 74 65 57 68 

----------------------------------------- 

AVE R 75 65 56 50 62 
---------- - ---------- - --------- - 

The values of bSXIIX for a given brand in a period did not 

vary greatly from store to store. For instance, 69 percent of 

the Nescafe buyers at Coop purchased Nescafe only at Coop in 6 

weeks while the corresponding figure for Nescafe buyers at 

Kwiksave was 80 percent. Ths observation also holds in the case 

of periods of other lengths. 

Purchase Frequency of Sole Store Buyers of Brand I 

Another important aspect of sole store buying by brand I 

buyers is the average purchase frequency of these buyers. This 

is shown in Table 3.24 below. It is noted that on average, the 

average purchase frequency is larger for the larger brands such 

as Private label and Nescafe. Whencompared to the average 

purchase frequency of brand I buyers at store X, it is found that 
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there was little difference between the two, as is shown by the 

last two rows of Table 3.24. 

Table 3.24 Average number of brand I purchases by 
brand I buyers who bought brand I only 
at store X over period of 24 weeks 

------------------------------- 

PLAB NESC MAXH MANT MIBN 
-------------------- - -------- - --- 

COOP 3.4 1.6 2.1 1.8 
KWIK - 3.8 1.5 2.8 2.2 
TESC 2.0 1.6 1.5 - 1.9 
ASDA 3.1 3. o 1.4 - 2.6 
MISR 2.8 2.3 1.6 1.1 2.2 

------------------ ~ --------------- 
AVER 2.8 2.5 1.6 2.0 2.1 

-- -- ------ - ---------- - --------- 
wXI* 2.8 2.6 1.7 1.9 2.4 

------------------------------ 
averaged across all stores 

The total product purchased anywhere by brand I buyers at 

store X who bought brand I only at store X and nowhere else is 

found to be close in general, irrespective of the brand and store 

chosen. This is depicted in Table 3.25 below. To illustrate, 

the Private label buyers at Coop who bought Private label only at 

Coop purchased the product a total of 5.8 times at any store in 

half a year. The corresponding figure for Nescafe at Kwiksave 

was 5.9 purchases. On average, these sole brand buyers made 6.3 

purchases of the product in half a year. 

When compared to the product purchased anywhere by all brand 

I buyers at store X, it is found that the latter bought slightly 

more. The exception of Mantunna was due to it being available 

mainly at Kwiksave. The product purchase is 7.9 for all buyers 
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and 6.3 for sole buyers, as is shown in the last two rows of 

Table 3.25. 

Table 3.25 Total product purchase anywhere by 
brand I buyers who bought brand I only 
at store X over 2eriod of 24 weeks 

- 

- 

----- 

PLAB 
----- 

-------- 

NESC 
------ - 

-------- 

MAXH 
- -- - -- 

----- 

MANT 
- 

------- 

MIBN AVER! 

COOP 5.8 5.9 (9.8) 
- ---- 

- 
------- 

7.1 6.3 ! 
KWIK - 5.9 (13.5) 7.3 6.4 6.5 ! 
TESC 4.9 7.4 6.2 - 5.0 5.9 ! 
XSDA 5.3 8.0 6.6 - 6.5 6.6 ! 
MISR 6.7 6.6 6.4 6.2 6.0 6.4 ! 

-- - --------------------- - -------- 
AVER 5.7 6.8 6.4 6.8 6.2 6.3 

------ -- - ---- --- --------------- 
wPlIX* 1 7.9 8.1 8.5 6.9 8.3 7.9 

averaged across all stores 

Duplicated Store Buying of Brand I 

We have earlier noted the regularities in the store 

duplication of product purchase and duplication of brand purchase 

within a store. Similar regularities have also been found in the 

duplication of store purchase of a particular brand, as is 

summarized in this section. 

Table 3.26 gives the proportion of Nescafe buyers at a given 

store who also bought Nescafe at another store at least once in a 

period of 24 weeks. For example, of all Nescafe buyers at 

Kwiksavej, 15 percent of them also bought Nescafe at Coop. On the 

average, about 13 percent of the Nescafe buyers at a store also 

purchased Nescafe at Coop, 17 percent of the Nescafe buyers at 

other stores also bought at Kwiksave, and so on. It is noted 
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that in general, the figures in each column appear to be fairly 

close to each other,, with many of the variations due to very 

small sub-samples. 

Table 3.26 Percent of duplicated store buyer 
of Nescafe over a period of 24 weeks 

--------------------------- 
NESC ! Percent who also bought at 

buyer@ ! COOP KWIK TESC ASDA MISR 
------ - ---------------------- - -- 

COOP - 22 8 10 32 
KWIK 15 - 12 6 24 
TESC 9 19 - 13 36 
ASDA 12 10 14 - 26 
MISR 15 16 15 10 - 

-- - ------- - ------------------- 
AVER 13 17 

-- - --------- - 
12 

----- 
10 

-------- 
3o I 

------ 

The average duplication level can be predicted by the 

duplication of purchase law, as is shown in Table 3.27 below. To 

illustrate, if 21 percent of the Nescafe buyers bought at Coop, 

the prediction is that 13 percent (=21 percent x 0.61) of the 

buyers of all other stores also bought Nescafe at Coop. Thi s 

predicted figure is exactly the same as the observed level of 

average duplication. Similar proximity between the observed and 

theoretical values is also found in the case of other stores. 

Table 3.27 Predicting the level of store duplication 
by Nescafe buyers over 24-week period 

------------------------------ 
NESC COOP KWIK TESC ASDA MIBN ! TOTAL! D 

----------- ---- ----------- - ------------ 
bX I1 21 31 19 18 46 1 135 1 82 1 

----------- ------------------------------- 
bX-YII 13 17 12 10 30 82 135 

O. 6lbXII 13 19 12 11 28 83 1=0.611 

----------- 
Dvn 0 -2 0 -1 21 -1 1 

------ - --- -- - ------ - -------- - --------- 
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The coefficient of duplication of 0.61 indicates that there 

is little duplication between two stores for the purchase of 

Ne sc af e in the 24-week period. This is also observed to be true 

for both Private label and Miscellaneous brands. In the shorter 

period of a quarter, the coefficient is even smaller at an 

average of 0.44. 

Aver. Purchase of Duplicated Store Buyers of Brand I 

The average purchase frequency of brand I at store X by 

duplicated store buyers of brand I is denoted as wX. YII. This is 

shown in Table 3.28 for Nescafe in the 24-week period. 

Table 3.28 Average purchase frequency of duplicated 
store buyers over a period of 24 weeks 

--- -------- 
NESC buyers! Average purchase of NESC at I 
also bgt @ COOP KWIK TESC ASDA MISR I 

---------- - -------- - ------------------------ 
COOP - 4.3 1.6 2.0 2.4 1 
KWIK 2.0 - 2.8 4.8 2.4 1 
TESC 2.0 2.7 - 4.8 2.2 1 
ASDA 1.3 (7.2) 2.4 - 2.8 
MISR 2.6 2.9 2.2 3.3 - 

------- --- ------------------ - -------------- 
AVER 2.0 3.3 2.2 3.7 2.4 

-- -------- 
WIX* 2.0 3.7 2.0 3.0 2.3 

-- - -------- ---------------------------- - ---- 
* average across all stores. 

It is noted that the values of wX. YjI for Nescafe varied somewhat 

fr am store to store. For example, the duplicated buyers of 

Nescafe at Kwiksave and Coop bought Nescafe 2.0 times at Coop, as 

compared to the 1.3 purchases of Nescafe made at Coop by 

duplicated store buyers at Asda and Coop. This finding is in 
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contrast to the finding in the case of duplicated brand or 

duplicated store buying in the marketplace where the figures in 

each column are generally close to each other. One possible 

reason is again the small smple size in this case. 

When the values of wX. YII for duplicated buyers are compared 

with those of all buyers (i. e. wIX), it is observed that there is 

little difference between the two. This is shown by the last two 

rows of Table 3.28. 

Brand I Purchase by Duplicated Store Buyers of Brand I 

The total number of brand I purchased anywhere by duplicated 

store buyers of brand I at stores X and Y is denote as wBI. XYII. 

This is shown in Table 3.29 for the case of Nescafe. 

Table 3.29 Total Brand Purchase by its duplicated 
store buyers over a period of 24 wks 

-------- ! ---------------------------------- 
NESC COOP KWIK TESC ASDA MISR 

-- - ---------------- ----------- - 
COOP -7756 
KWIK 7-7 (13) 7 

TESC 77- (11) 7 

ASDA 5 (13) (11) -8 
MISR 6778-I 

---- -------- -- -- - ------------- 
AVER 67767 

------------------------ - -- ----- 

wBIlIX 45454 

----------------------------- 

It is found that the values of wBI. XYII mostly clustered around a 

constant value3, irrespective of the pair of stores chosen. For 

example, the duplicated store buyers of Nescafe at Coop and 
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Kwiksave bought Nescafe anywhere a total of 7 times in half a 

year. The corresponding figure for duplicated buyers at Coop and 

Tesco also averaged 7 purchases. On the average, the total 

number of times Nescafe was bought at any store by the duplicated 

store buyers amounted to 7. The comparative figures for Private 

label and Miscellaneous brands mere 8 and 6 purchases 

respectively. 

When compared with the total Nescafe purchases by all buyers 

of Nescafe at store X, it is found that the duplicated buyers 

bought on the average 7 times whereas the all buyers group made 

only 4 purchases. 

Product Bought by Duplicated Store Buyers of Brand I 

The total product purchased anywhere by Nescafe buyers who 

bought at both stores X and Y in the 24-week period is shown in 

Table 3.30. It is found that these values did not in general 

vary greatly among duplicated store buyers of Nescafe at any pair 

of stores. For instance,, the duplicated store buyers of Nescafe 

at Coop and Kwiksave bought the product on 10 occasions. This is 

close to the 11 purchases made by duplicated store buyers of 

Nescafe at Coop and Tesco. On the average, the duplicated store 

buyers of Nescafe bought instant coffee 10 times in 24 weeks, as 

compared to 12 times for Private label and 10 times for 

Miscellaneous brands. 
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When compared to the total product purchase by all Nescafe 

buyers at store X, it is noted that the duplicated store buyers 

bought the product more often (an average of 10 purchases as 

compared to 8 purchases for all buyers). This higher product 

purchase frequency is not unexpected since duplicated store 

buyers are generally heavier product buyers than all the buyers 

at that store. 

Table 3.30 Total Product Purchase by duplicated 
store buyers of a brand over 24 wks 

--------------------------------- 
NESC COOP 

------ 
KWIK 

------- 
TESC ASDA 

--- - ------- - 
MISR 

COOP I- 10 
-- 

11 8 
---- - 

11 1 
KWIK 10 - 9 (14) 10 1 
TESC 11 9 - (15) 10 1 
ASDA 8 (14) (15) - 11 
MISR 11 10 10 11 - 

------------------ -------------- 
AVER 10 10 10 10 10 

wplix 
----- 

8 
------- 

8 
---------------- 

89 81 
---------------------------------- 

Multi-brand and Miulti-store Buying 

In this section, we examine multi-brand and multi-store 

buying behaviour by considering a group of buyers who bought a 

stated brand at a stated store, what they bought and where. The 

brand selected for discussion is Nescafe because it is the 

largest nationally available brand. The case of Private label 

which is specific to a particular store is considered in Chapter 

10. However, the purchasing patterns found are essentially 

similar for the two brand groups. Moreover, findings from other 
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product classes also revealed more or less the sane behavioural. 

patterns. 

Table 3.31 gives the proportions of Nescafe buyers at a 

stated store who did one or more of the following: 

(1) bought Nescafe at other stores. 

(2) bought brands other than Nescafe at the stated store. 

bought brands other than Nescafe at the other stores. 

It is noted that of those who bought Nescafe at an average 

store, 48 percent of them also purchased other brands at the same 

store. This proportion also varied to some extent from store to 

store. For instance, while 30 percent of the Nescafe buyers at 

Kwiksave also bought other brands at Kwiksave, as much as 58 

percent of the Nescafe buyers at Tesco did so similarly. 

Nevertheless, very appreciable proportions - roughly half - 

bought some other brand or brands at the same store. 

Table 3.31 Percent of NESC buyers at store X who engaged 
in multi-store & multi-brand buying in 24 wks 

-----II---------------------------- 
Store Bu yi ng PERCENT ALSO BUYING 

x NESC norr-NESC NESC non-NESC 
1 at X at X at norr-X at norr-X 
----------- ------------------------------- 

COOP 100 42 58 58 
KWIK 100 30 44 56 
TESC 100 58 58 (72) 
ASDA 100 44 46 58 
MISR 100 65 43 47 

--------- - ------ -- --- - --------------- 
AVER 100 1 48 50 55 

-- --- ---- - ----------- --- - 
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About the same proportion, some 50 percent, of the Nescafe 

buyers at an average store also purchased Nescafe at other 

stores. Finally, about 55 percent of the Nescafe buyers at an 

average store also bought brands other than Nescafe at other 

stores. 

As judged from the various percentages in Table 3.31, it is 

seen that on average about half the buyers of Nescafe at a stated 

store also bought some other brands or shopped in some other 

stores. An exception is the case of Tesco where its Nescafe 

buyers were even more likely to buy norr-Nescafe at other stores. 

In general, it is observed that multi-store and multi-brand 

buying is not an uncommon phenomenon. 

To complete this discussion of multi-store and multi-brand 

buying, it must be pointed out that the above analysis is 

complementary to those carried out earlier on sole buying by 

Nescafe buyers at a given store, as depicted in Tables 3.12 and 

3.23. For instance, the 48 percent of Nescafe buyers at an 

average store who bought other brands at the same store (Table 

is complementary to the 52 percent of Nescafe buyers at an 

average store who bought only Nescafe at the given store in the 

same 24-week period (Table 3.12). Similarly, the 50 percent of 

Nescafe buyers at a store who bought Nescafe at other stores is 

also complementary to the 50 percent of Nescafe buyers at the 

store who purchased Nescafe only at the given store and nowhere 

else in the same 24-week period (Table 3.23). 
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3.5 Summary 

Although there are a host of factors which can influence the 

brand choice behaviour of shoppers, we have seen many simple 

patterns. Most of these are also predictable by the NBD model 

and the duplication of purchase law. 

Individual Brand Buying within a Store 

The regularities found in the buying of a brand at individual 

stores include: 

o The proportion of the population buying brand I at store X 

tends to grow over periods of longer duration and the 

pattern of growth is predictable by the NBD model. 

o The average purchase frequency of brand I at store X tends 

to be larger for store with higher percentage of its 

shoppers buying the brand. Moreover', its growth over time 

periods of different length can again be predicted by the 

NBD. 

o The penetration of brand I in store X tends to be 

relatively stable over periods of different lengths and is 

also predictable by the NBD. 

o The frequency distribution of brand purchases within a 

store approximates a positively skewed curve which can be 

estimated by the NIBD. 

9 

84 



0 The incidence of repeat buying of brand I at store X and 

the average purchase frequency of these repeat buyers can 

both be predicted by the NBD model. 

Multi-brand Buyina within a Store 

The following regularities are observed in the multi-brand 

buying of a product within a store: 

o The total amount of product purchased at store X by brand 

I buyers at store X tends to be a constant, irrespective 

of the brand and store specification. 

o Similarly, the total amount of product purchases made at 

any store by brand I buyers at store X also tends to be a 

constant, irrespective of the brand and store under 

consideration. 

o Sole buyers of brand I at store X is approximately a 

constant percentage of all store X buyers, irrespective of 

the length of time period. But sole buyers of brand I at 

store X as percentage of all brand I buyers at store X 

decreases with increasing length of time period. 

o The percentage of buyers of brand I at store X who also 

buy brand J at the same store can be estimated by 

multiplying the penetration of brand J in store X by a 

constant factor which is the coefficient of duplication. 
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0 The average purchase frequency with which sole buyers of 

brand I at store X buy it tends to differ little on 

average from that of all buyers of brand I at store X or 

duplicated buyers of brand I at store X. The sole buyers 

in this case are average buyers of brand I at store X but 

lighter buyers of the product at store X or at any store. 

By contrast, duplicated buyers of brand I at store X are 

heavier product buyers at store X or at any store as 

compared to similar product purchase made by all buyers of 

brand I at store X. 

Brands Across Stores 

The ways people buy a particular brand across different 

stores also follow simple regularities. These are as follows: 

o The proportion of brand I buyers buying brand I at store X 

tends to be relatively stable over periods of longer 

duration. This stability is also predictable by the NBD 

model - 

o The total amount of brand I bought anywhere by brand I 

buyers at store X tends to vary from brand to brand. 

However, the variation is very small between different 

stores for the same brand. 

o The proportion of brand I buyers at store X who purchase 

only brand I at store X and at no other stores generally 

decreases gradually over time periods of longer duration. 
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But the proportion does not vary greatly from store to 

store in the same period. 

o The proportion of buyers of brand I at store Y who also 

buy brand I at store X can be predicted by multiplying the 

store X patronage rate of brand I buyers by a constant 

factor which is another coefficient of duplication. 

o The average purchase frequency of brand I buyers at store 

X who bought only at store X is almost the same as that of 

all brand I buyers at store X or that of duplicated store 

buyers of brand I. 

o The total brand I purchased anywhere tends to be a 

constant for all buyers of brand I at store X. This is 

also true for all duplicated store buyers of brand I. 

However, the product purchase frequency of the duplicated 

store buyers of. brand I tends to be heavier than that of 

all store X buyers of brand I. 

87 



CHAPTER 4 

THE THEORETICAL MODELS 

The main purpose of this chapter is to explain the models 

used in describing store choice behaviour as reported in Chapters 

and 3. But we shall first examine what is a stochastic model, 

followed by a differentiation between brand choice and purchase 

incidence models. The negative binomial distribution as a 

purchase incidence model pertaining to individual brand or store 

is then examined. This is followed by a discussion of the 

duplication law which is used to describe multi-brand or 

multi-store buying behaviour. Finally, we examine the 

multivariate Dirichlet distribution as an integrated choice and 

purchase incidence model. 

4.1 Stochastic Models of Buying Behaviour 

In t he stochastic mo de 1 li ng of bu yi ng behaviour, 

probabilistic elements may be incorporated as part of the 

fundamental specification of the model or introduced as an 

afterthought to account for discrepancies between the observed 

and predicted outcomes. In this discussion, we are concerned 

with stochastic models where probabilistic elements are built in 

rather than being added ex post facto. 
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There are several reasons why it is preferable to introduce 

probability into a model of buying behaviour. It is often 

acknowledged that many variables could af fect the buying 

behaviour of individual consumers. A model capable of providing 

exact prediction would have to incorporate each and every of 

these variables. This approach means that the model will have to 

be incredibly complex if it can be built at all. Furthermore, 

the data requirement of such a model will be enormous. To make 

the modelling process more manageable, the model-builders must 

therefore include only a few of the major variables. The 

incorporation of stochastic elements into the model in this case 

serves to represent the effects of all factors not included in 

the model. Moreover, data are seldom completely accurate because 

of sampling and measurement errors. The inclusion of stochastic 

elements to account for the discrepancies between observed and 

predicted results will therefore be necessary. 

Aggregation in Stochasýlc Models 

Stochastic models dealing with individual behaviour generally 

aim to describe the behaviour of individual consumers as a 

function of a set of major determinants of this aspect of 

behaviour. For instance, in stochastic models of brand choices 

the probability of buying brand I may be determined as a function 

of such factors as brand last purchased or some history of brand 

purchases, time effects (to represent the influence of exogeneous 

market forces) and factors specific to the individual buyer 
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concerned. other factors such as price are rarely explicitly 

represented. 

To represent the behaviour of the total population, the 

behaviour of the individuals must be aggregated. The aggregation 

process can be achieved by several methods. The simplest is to 

assume that every individual in the population behaves in an 

identical fashion, i. e. the population is homogeneous. In this 

case, a model of the population is essentially a model of the 

individual. 

Another method of aggregation is to assume that individuals 

are heterogeneous in character. This heterogeneity is 

distributed across all individuals in the population according to 

some probability distribution. For example, the brand choice 

probability of individuals in the population may be assumed to 

follow a bet. T-distribution. 

Aggregation can also be established by assuming that the 

population can be divided into various homogeneous groups. In 

this way, the aggregate population is represented by the addition 

of several individual models together. 

Uses of Stochastic Models 

The primary function of a stochastic model is to provide both 

description and prediction of behaviour generally at the market 

level - it can sometimes provide an understanding of the 

underlying process or processes leading to the formulation of the 
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stochastic model. For instance, the NBD model has been found to 

be able to describe how people buy individual brands of a product 

and provide prediction of the repeat-buying behaviour of these 

ýuyers, the growth of penetration etc. Under stationary market 

conditions, the model also provides a norm with which deviations 

arising from a change in market conditions can be gauged. 

Moreover, it also gives an understanding of the structure of this 

buying process by suggesting that purchases of individuals follow 

a Poisson process and different individuals have long-run average 

buying rates distributed according to a Gamma distribution. 

It must however be emphasized that although stochastic models 

often prove successful in providing good prediction of buying 

behaviour, this does not mean that individual buyers are behaving 

in a random manner. In real life, every consumer has different 

valid reasons for buying or not buying a brand or at a store. 

When all the buyers are considered in aggregate, their behaviour 

may be "sufficiently irregular so that ....... they can be 

successfully summarized by a probabilistic model as if they : Were 

in certain respect probabilistic" (Ehrenberg 1975, p. 221). 

4.2 Brand Choice and Purchase Incidence Models 

Massy et al. (1970 pg. 11) suggest a division of stochastic 

models of buying behaviour into (1) brand choice models and (2) 

purchase incidence models. The distinction between the two can 

best be illustrated with some simple probability concepts. 
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Let Bi be the event "purchase of brand i". then the 

probability that an individual will purchase brand i in the time 

interval between t and t+h can be represented as 

P(Bi E (t2 t+h)) . 

This probability can however be rewritten as conditional 

probability in the following form: 

P(Bi E (t, t+h)) = P(Bi I Pu E (t, t+h)) P(Pu E (tgt+h)) 

i. e. the probability that brand i will be purchased between t and 

t+h is equal to the conditional probability that brand i will be 

purchased between t and t+h, given that a purchase (Pu) occurs, 

multiplied by the probability that a purchase will occur during 

the time interval. 

In brand cho ic e models, we consider brand choice 

probabilities such as P(Bi1Pu E (tt+h)). In purchase incidence 

models, the interest is centered on the probability that a 

purchase of the brand or product will occur in the interval 

(t, t+h), i. e. P(Pu E (t, t+h)). 

Knowledge of purchase incidence probabilities enables the 

calculation of two other important probability values: 

the probability that the waiting time between one 
purchase and the next will be equal to (or less than or 
greater than) some specified value, and 

the probability that the number of purchases in a 
certain time interval (longer than h) will be equal to 
(or less than or greater than) a given value. 
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Models dealing with probabilities in (1) are purchase timing 

models. Those dealing with probabilities in (2) are called total 

demand models (Massy et al. 1970, pg. 275). It is obvious that 

total demand models will be of greater interest from the 

manager's point of view. 

Recent development has seen the compounding of brand choice 

and purchase timing models by assuming that these two aspects of 

consumer behaviour to be independent (Herniter 1971; Chatfield & 

Goodhardt 1976; Ehrenberg & Goodhardt 1976; Bass et al. 1976; 

Jeuland et al. 1980) 

discussion of the various brand choice and/or purchase 

incidence models will be deferred to chapter 5 where a review of 

literature is conducted. 

4.3 The Negative Binomial Distribution (NBD) 

The negative binomial distribution was probably first stated 

by Montmort in 1714, after Bernoulli's (positive) binomial 

distribution formulation in 1713. The NBD model has found 

practical applications in various fields such as in the study of 

accident statistics, in certain ecological birth/death and 

contagious processes etc. However,, it was Ehrenberg who,, in a 

paper written in 1959, presented results indicating that the NBD 

gives good prediction of the frequency distribution of the total 

number of units bought by the members of a consumer panel during 

a fixed interval of time - The model was later used to predict 
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the number of purchase occasions in a period as suggested by 

Grahn (1969) instead of the quantity bought per purchase. The 

fit was found to be even better. 

The NBD is a two-parameter discrete distribution of 

nonnegative integers. If the two parameters are taken to be the 

mean m and the exponent k, the probability p(r) of obtaining a 

number r is 

-k , 
m (k+r-1 m 

p(r) ---) ----------- ------ 
k r(r) r(k-1) - 

(m+k) 

The probabilities derive from the expression of the binomial 

process: 

I 

m+ 

in which the exponent has a negative sign. It is however 

suggested that it is more convenient to use instead of k the 

parameter a--m/k. The mean and variance of the distribution are 

given respectively by: 

Em= ak (4.1) 

Var m(l+a) = ak(l+a) (4.2) 

The NBD is always positively skewed with one mode which is at 

zero for fairly small values of m and k. This is observed to be 

generally true for consumer panel data. 
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In fitting the NBD model to empirical data, it is necessary 

to estimate the values of m and k by solving equations 4.1 and 

4.2 above. The value of m can be taken to be the observed sample 

mean which in this case is the best estimate. However, the 

determination of the value of k is more difficult. The observed 

variance may be used but it has been found to be less efficient 

statistically. Furthermore, the computation of the sample 

variance would be laborious when using consumer panel data. 

Another procedure is to substitute the observed proportion of 

norr-buyers into its theoretical estimate p(O) where 

-k -m/ a 
P(O) = (1 + M/k) or (1 + a) (4.3) 

Unfortunately, this equation still cannot be solved directly. 

One of the methods is to use iteration. Another procedure is to 

compute a new quantity c=-m/ln p(O) and make use of tables 

already prepared (Ehrenberg 1972, pg-302). 

The job of estimating m and k can be made convenient by 

employing the values of two quantities which are easily available 

from consumer panel data. Firstly, we have the proportion of 

people buying the product or brand at least once in a particular 

time period. This is called the level of penetration and denoted 

by b. Secondly, we compute the average number of purchases made 

by these buyers in the same time period and denote it by w. It 

is then easily seen that 
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-k 
b= p(o) =1- (1+a) (4.4) 

and w= m/b (4.5) 

since m--bw. 

Following the estimation of a and k, the theoretical 

probability of household buying once, twice, and r times in a 

time period can be calculated from p(r-1) by the recursive 

formula 

aa-m 
p(r) = ------- - ------- 

1+a ar 

---------- 
m+ 

or 

The NBD can also be used to provide estimates of penetration 

and average purchase frequency over periods of varying lengths. 

Unde r stationary market condition, the average number of 

purchases per households m would be the same in periods of 

identical length. It is therefore obvious that the value of m in 

any time period must be proportional to its length. If we denote 

m(T) as the mean number of purchases per household in a period of 

length T relative to the "unit" length time period, then under 

steady-state conditions, 

m(T) = Tm 

Furthermoreq the value of the parameter k is constant for periods 

of different lengths, i. e. the value of k is independent of the 
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length of time period. If we substitute the value of m(T) and k 

into equations 4.4 and 4.5, then 

-k 
b (1 + Tm/k) (4-6) 

T 

and w Tm /b (4.7) 
TT 

where b is the penetration in period of length T relative 
T to the unit length base period. 

and w is the average number of purchases per buyer in 
T period of length T. 

Another major application of the NBD under steady-state 

conditions is in the area of repeat buying behaviour between two 

periods of equal length. These two periods are not necessarily 

in consecutive order. Four categories of buyers depending on 

whether they purchased in the first or second period or both can 

be distinguished. This is represented in Fig. 4.1. 

Fig. 4.1 
Repeat Buying Behaviour 

Period II 

Buyers Norr-buyers 
I ---------- ! ---------- 

Buyers ! Repeat ! Lapsed 
! buyers ! buyers 

Period I ---------- ---------- 
Norr- New No rr-- 
buyers buyers buyers 

---------- 

The following notation is necessary for further discussion of 

repeat buying: 
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b Proportion of the population buying at least once in one 
pe r iod. 

bR = Proportion of the population buying in both Periods I and 
Ii. 

bN = Proportion of the population buying in II but not I. 

U= Proportion of the population buying in I but not II. 

Under conditions of stationarity, we have 

bN =b- bR and 

bN 

since b in period II is the same as in period I. 

Assuming that the base period is of unit length, the length 

of the combined periods I and II will be T=2. Substituting this 

value into equation 4.6, we yield 

-k 
b (1 + 2m/k) (1 + 2a) 

2 

and bR = 2b -b 
2 

-k -k 
(1 - (1+a) (1+2a) 

-k , 
2(1+a) + (1+2a) 

similarly, we have 

bN =b- bR 

bN = bL 

-k-1 
wR (1+a) )/ bR 

0 
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-k-1 
wN = m(l + a) bN 

where wR and wN are respectively the average purchase frequency 

of the repeat buyers and new buyers. 

In summary, the NBD model is a very simple stochastic model 

but has proven to be very successful in describing buyer 

behaviour. It is based only on two parameters both of which are 

easily obtainable from consumer panel data. Another important 

property of the NBD is that if the purchase of two brands are 

independent and each following an NBD, the combined purchase of 

the two brands will also follow an NBD as long as the ratio of 

m/k for the two brands is the same (Ehrenberg and Goodhardt 1979, 

p. 12.19). 

There are several theoretical stochastic processes which can 

give rise to an NBD. Ehrenberg points out that the NBD as 

applied to predicting consumer purchases can be derived from the 

assumptions that the stochastic process which generates purchases 

in individual "unit" time period is Poisson and that the long-run 

average purchasing rates of the population of consumers are 

distributed according to a Gamma distribution. 

schematically in Table 4.1. 

This is shown 
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Table 4.1 A Stochastic Model over Time yielding the NBD 

!I --------------------------------- III 
II Sucessive time-period ! Long-run! Distn. 
! Consumer! II III IV 0 o ! average! (Horiz. )! 

a X 
----- 

x 
----- 

x 
-------- 

x 
----- 

x 
---- 

x 
-------- 

Ua 
--------- 

Poisson 
b x x x x x x uj, Poisson 
c x x x x x x Ut Poisson 
d x x x x x x uj Poisson 

X x x x x x u Poisson 
X x x x x x u Poisson 
X x x x x x u Poisson 

---------------- --------- --- ---- ---- I --------- 
mean m 

----- 
m 

------ 
m 

-~ --- 
m 

-------- 
m 

----- 
m 

---- 
mI 

-------- ---- - --- 
Distn NBD NBD NBD NBD NBD NBD! Gamma 

! (Vert. ) 

source: Ehrenberg, "Repeat-Buying", pg. 63. 

The Poisson formulation for individual purchase sequences is 

a plausible a priori assumption under two conditions which should 

be more or less fulfilled under normal circumstances (Ehrenberg 

1972, P. 63-64): 

(a) sucessive analysis-periods must not only of be equal 

length but also be "similar" to each other, e. g. weeks 

or longer periods measured in weeks for frequently 

purchased household products (rather than days because 

shopping patterns on Mondays tend to be different from 

those on Fridays or Saturdays). In periods of longer 

duration, these short-term effects may not surface or be 

balanced out. 

(b) the period of analysis must not be too short so that the 9 

purchases made in one period do not directly affect 
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those made in the next. For example, a product just 

bought must be more or less used up before another 

purchase will be contemplated. 

Both these assumptions have been found to hold well in practice 

and they also fit in with common experience. 

Nevertheless, the first assumption has been criticised on the 

ground that if it is true for time-period of any length, the 

inter-purchase time should follow an exponential distribution 

which has its mode at zero. This implies that a consumer is most 

likely to buy immediately, a conclusion highly improbable because 

of "inventory" effect. Chatfield and Goodhardt (1973) therefore 

suggested that inter-purchase time should follow an Erlang 

distribution (a special case of the Gamma distribution). An 

Erlang distribution is provided by considering a modified Poisson 

process in which only every pth event matters. It can be shown 

that the distribution of the time between the remaining events is 

Erlang with parameter p. For example, when p=2, we remove the 

lst$ 3rd 
, 

5thq -see events from a Poisson with rate v to get a 

censored Poisson process with rate v/2. The average time between 

events is 2/v and the distribution of the time between events is 

Erlang with parameters p=2 and v. Subsequent analysis however 

showed this modification to have only marginal improvement over 

the original model. They concluded that the simpler original 

version could be used. 
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In the case of the Gamma formulation, if the following two 

assumptions hold: 

(a) different consumers buy the given brand independently of 

buying each of the other brands in the market and 

(b) a consumer's buying of the brand is independent of how 

much of that consumer's total product-class purchases 

the brand accounts for, 

then it can be proved mathematically that the distribution of 

average purchase probabilities for the brand must be a Gamma 

distribution (Ehrenberg & Goodhardt 1979, p. 12.20; Goodhardt and 

Chatfield 1973). These two conditions are also consistent with 

what is found in practice. For instance, the duplication 

coefficient is generally close to 1 for condition (a) and that 

the total product class purchase is a constant for condition (b). 

In general, although the justification of both the Poisson 

and Gamma formulations could not be tested directly, the main 

indirect justification came from the fact that the model was 

found to hold in many cases in practice. 

The L. S. D. approximation 

A pape r by Chatfield, Ehrenberg and Goodhardt (1966) 

determines that the NBD model can often be approximated by a 

one-parameter logarithmic series distribution (LSD). The 

closeness of approximation depends on the values of b and w used 
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in fitting the NBD model. In practice,, a good L. S. D. f it is 

obtained for data where b is less than about 20 percent for any w 

greater than about 1.5, and for b smaller than 0.4 as long as w 

is greater than or equal to 4 (Ehrenberg 1972, p. 155). 

The LSD as developed also concerns the frequency distribution of 

purchases, i. e. how many buyers make 1,2,3, ... etc. 

purchases, with norr-buyers being excluded. The probabilities of 

the LSD are best expressed in terms of a special parameter q. 

The probabilities p(r) of making r purchases in the given time 

period (for r equal to or greater than 1) is given by 

r 
q 

p(r) 
r ln(I-q) 

For r greater than or equal to one, 

Sum p(r) 

r 
-q 

since Sum ( --- )=- ln(l-q) 
r 

The mean of the LSD is given by w, 

-q 
where W ---------------- 

(1-q) ln(l-q) 

and w= m/b 

following earlier definition of b and m. 
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The L. S. D. also gives several simplified statistics. For 

instance, the average purchase frequency of repeat buyers (wR) is 

about 1.23 times the average buying rate of all buyers, i. e. 

wR=1-23w (for w between 1.5 and 20) and the average rate of 

purchase of lapsed buyers and new buyers are both equal to 1.4 

(for w greater than 2). 

Various other statistics similar to those derived from the 

NBD can also be computed using the LSD- This is discussed in 

detail in Ehrenberg (1972, p. 157-172). 

4.4 The Duplication of Purchase Law 

The duplication, of brand purchase law was first suggested by 

Ehrenberg and Goodhardt (1970) to describe multi-brand buying. 

It is used to provide prediction of how buyers of a brand also 

purchased another brand in a particular time period. Although no 

theoretical explanation was put forward originally, the model has 

been shown to apply to a variety of different situations such as 

those in the buying of brand, visiting a store and watching 

television. Further theoretical discussion has now been provided 

by Ehrenberg and Goodhardt (1976), Bass et al. (1976) and Jeuland 

et al. (1980). 

Let us define the following notation: 

bXY Proportion of the population buying both brand X and 
brand Y at least once in a given time period. 

bX Penetration of brand X in the same period. 

bY = Penetration of brand Y in the same period. 
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Then the duplication of brand purchase model states that: 

bXY =D bX bY 

where D is the coefficient of duplication. 

This coefficient is the same for all pairs of brands in the 

product-class in the given time period, so long as the brands are 

broadly similar. The law states that the proportion of the 

households in the population buying both X and Y depends only on 

the penetration levels of X and Y and not on the nature of the 

individual brands. 

The duplication model can also be reformulated as: 

bXY 
------- bX. Y DbX 

bY 

and D can be estimated as the ratio: 

Sum (bX - Y) 
------------ 

Sum (bX) 

The duplication law above can be interpretated as the 

proportion of brand Y buyers who also purchase brand X depends 

wholly on the penetration level of brand X. The higher a brand's 

penetration in the population, the higher is its penetration 

among buyers of any other brand. 

Similarly, it can be shown that 
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M. Z=D bX 

and therefore 

bX. Y = bX. Z. 

This means that the proportion of buyers of brand Y who also buy 

brand X is approximately equal to the proportion of brand Z 

buyers who also purchase brand X. In other words, irrepective of 

whichever brand the buyers buy, an equal proportion of them also 

purchase brand X. 

It should be noted, however, that the law is not entirely 

true since it has the tendency to overstate the duplication for 

larger brands. It is also obvious that if bX is large, say 0.6 

and D is equal to 2, the predicted duplication level will be over 

100 percent. This is clearly an illogical result. 

The duplication coefficient D can in theory acquire any 

positive value. There are three categories of values to be 

considered here: (1) coefficient of about 1; (2) coeffcient value 

much greater than 1 and (3) coefficient value well below 1. 

When the coefficient is about 1, buying of the different 

brands is in effect uncorrelated. In other words, brand X buyers 

are as likely to also purchase brand Y as is the average 

consumer. In particular, buying of brand X does not inhibit 

buying of brand Y. 
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When the coefficient is greater than 1. there is higher 

duplication indic ating possibly that the brands under 

consideration are particularly similar. This may occur for 

instance for brands which share highly similar product 

characteristics. Nevertheless, a high duplication coefficient 

does not necessarily imply that most buyers of one brand also buy 

the other. For instance,, if D=1.5 and bX=20%. this gives around 

30 percent of the buyers of brand Y who also buy X. But 70 

percent of them still do not buy brand X. 

A duplicaton coefficient of value less than 1 suggests that 

brand X buyers in general are less likely to also buy brand Y 

than the average consumer. This is particularly true when the 

period of analysis is short, such as one week or two for most 

food or toiletries products. The consumers in effect mostly make 

only one purchase of the product. There is therefore no 

opportunity to engage in duplicated brand buying at all. 

When the period of analysis is extended, the value of the 

duplication coefficient for a given product class often varies. 

For brands which have the same product formulation and therefore 

are therefore subsitutable for each other, the coefficent usually 

increases from less than 1 in one week to larger than 1 in a 

quarter or a year. 

on the other hand, when different brands are "complementary" 

to each other in the same product class, the duplication 

coefficient tends to stabilize or exhibits decreasing trend over 

longer time period. This is true for products such as breakfast 
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c ere als or flovours of soup when different items are bought for 

different end-users or different end-uses. In this case, the 

coefficient will often be greater than 1 in short period (say a 

week) because of greater variety bought. But it takes on value 

smaller than 1 (e. g. for soup) or remain around 1 (e. g. for 

breakfast cereals) over longer time interval. This is because 

over longer time period, there are more light buyers who tend to 

buy fewer varieties of the product. 

4.5 The Dirichlet Model 

The Dirichlet distribution (named after a 19th century German 

mathematician ) was first developed by Chatifield and Goodhardt 

(1976) as an integrated brand choice and purchase incidence 

mo de 1. It has also been further discussed by Ehrenberg 

Goodhardt (1976), Bass et al. (1976) and Jeuland et al. (1980). 

The Dirichlet model is a multivariate stochastic model 

capable of describing both brand choice and purchase incidence 

under stationary no trend conditions in noir-segmented markets. A 

norr-segmented market is defined as one where all brands compete 

equally with each other. The model is able to specify: 

0 the number of product-class purchases each consumer 
makes in a particular time period. 

0 the probability with which each consumer chooses a 
brand from those available. 
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The following assumptions are made when the general Dirichlet 

model is applied to describe multi-brand buying behaviour 

(Ehrenberg & Goodhardt 1979, pg. 11.3) : 

(1) The product purchase frequencies follow a NBD. 

(2) A consumer follows a zero-order brand choice process in 
which his set of brand choice probabilities remains 
unchanged over time. 

The population is heterogeneous in their brand choice 
probabilities. For each brand, the variation is assumed 
to follow a Beta distribution. The Beta distributions 
for all the different brands combine in the form of a 
multivariate Beta distribution known as the Dirichlet. 

(4) The brand choice distribution is the same irrespective 
of whether consumer are buying the product once, twice, 
three times etc. in the analysis period. 

The Brand-choice Formulas 

Assuming that there are k indepedent brands of interest in 

the market, we then examine the buyers of all the separate brands 

I% 2p 39 e*eeeop k. Each of the consumers may have a set of 

brand choice probabilities represented by 

p) 

our concern is with the proportion of the population of consumers 

who have a similar set of probabilities for the set of brands 

taken together. The hypothesis is that this proportion is given 

by the Dirichlet model as: 

a -1 

lb 0 

1 
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where sum of all a's is equal to S 

a's are S times the market shares of the brands 

C is a constant multiplier which is indepedent of p's 

and r(a +a............ +a 
12k 

C= ---------------------------------- 
r(a F(a ) ............ r(a 

2k 

If k=2, the proportion is simplified to 

r(a + b) a-1 b-1 
I --------- pp 
r'(a) r (b) 1 

which is a Beta distribution with a--a and b=a 
12 

and p= i-p 
2 

Input Requirements 

The brand-choice part of the Dirichlet model requires k 

independent parameters which are taken to be the market shares of 

(k-1) independent brands plus a product-field parameter S which 

is a measure of multi-brand buying in the product field. Two 

other parameters are necessary to specify the distribution of 

purchase incidence of the product classes. These are taken to be 

the values of the proportion of the population buying the product 

at all and their average rate of buying. Given the k+2 

parameters required, the model can then specify the penetration 

of each individual brand, the associated average purchase 
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frequency and incidence of repeat buying. Measures of 

multi-brand buying behaviour such as total product purchase, sole 

brand buying and duplicated brand buying can all be estimated. 

When the frequency distribution of product purchase is not 

NBD the actual distribution can serve as input and the NBD 

assumption dropped. This Empiric al-Dirichlet model is in a way 

more flexible but there is then no theoretical basis for 

extropolating the results to time periods of different lengths. 

A difficulty with the application of the Dirichlet model is 

that its computation of various statistics cannot be expressed in 

simple algebraic terms (Goodhardt 1976). The use of computer 

simulation is therefore necessary. 

0 
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CHAPTER 5 

REVIEW OF PREVIOUS WORK 

A review of the marketing literature will show that 

substantive efforts have been devoted to the study of buyer 

behaviour. The majority of these studies however have been 

primarily concerned with brand purchase decisions. Very little 

emphasis indeed is given to the study of store choice behaviour. 

This is surprising given the important role played by retailers 

in assisting the sale of a product or brand. 

Moreover, of those studies which have bearing on the choice 

of stores, most are concentrated on the determination of 

variables considered as influential in the selection of a store. 

Very little research is done on the stochastic modelling of store 

choice phenomenon. 

In this chapter, the review of literature begins with an 

examination of the store choice decision process. This is 

thought to be dependent on the types of products purchased, the 

ki nd of stores from which these products are bought and the 

timing of the purchase. No generalisable or definite sequence of 

choice decisions has however yet been firmly established. 

The review then proceeds to examine the determinants of store 

choice behaviour. These determinants may include attributes of 

the stores (e. g. location, merchandise offerings etc. ), 

characteristics of shoppers (e. g. demographic, socioeconomic 
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status, personality etc. ), store image as perceived by shoppers 

and so on. None of these factors, however, are found to be of 

direct relevance to the study of store choice behaviour as 

reported here. In fact, it is observed that the patterns of 

store choice when buying frequently purchased consumer products 

can be well described and predicted without incorporating any of 

these factors. Nevertheless, these factors are briefly described 

here as they are extensively discussed in current literature on 

retail patronage behaviour - 

We also examine in tjýis chapter a number of stochastic models 

developed to describe brand choice behaviour. Of these, only the 

Linear Learning Model (LLM) and the Nagative Binomial 

Distribution (NBD) have been utilized to describe store choice 

patterns. Of the two, the NBD has been found to be simpler and 

able to describe a wide range of buying activities. In contrast, 

the LLM although more complex is used primarily to establish the 

purchase event feedback effect. 

A multi-brand buying model, the Dirichlet as developed by 

Chatfield and Goodhardt and described further in Ehrenberg and 

Goodhardt (1976), is used sucessfully in this study to predict 

multi-store buying of a product. 

A few other stochastic models also appear to be of potential 

in describing store choice phenomenon. This is especially so for 

the integrated explanatory model developed by Zufryden (1980). 

His model is reported to be able to predict brand choice 
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behaviour and provide explanation for such behaviour at the same 

time. 

Apart from the stochastic models developed to describe buying 

behaviour, many researchers have also attempted to construct 

simulation models to describe marketing activities. The NOMMAD 

is one of these developed to simulate the buying behaviour of a 

frequently purchased consumer product. It is complex in 

structure and its input requirement is larger, yet it has not had 

a great deal of reported success. 

More of the above will be discussed in section 5.8 at the end 

of this chapter. 

5.1 The Store Choice Process 

The store choice process varies according to the type of 

product to be purchased, the type of store involved and the 

characteristics of the shoppers. For instance, the amount of 

deliberation involved in store choice decision will be different 

for buying grocery products as opposed to that of buying a 

high-valued household appliance. 

Engel et al. (1978 pg. 506) postulate a store choice process 

as adapted in Fig. 5.1 below. Both the evaluation and perception 

of store characteristics are based on the same set of criteria. 

These include attributes such as location, merchandise 

assortment, price, advertising, sales promotion, store personnel, 

services provided and so on. 
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Fig. 5.1 The Store Choice Process 

----------------------------------------------- 
--------------- -- --- --------- 

Evaluation of Perception of 
Store Store 
Characteristics! Characteristics 

------- ------- I 

I 
------ ----- 

Comparison 
1 Process 

------- --- 

-- ------ - 

Acceptable Unacceptable 
Store II Store 

- ----- -------------- 
- 

----- ------- 
source: Engel et al. (1978), p. 506 

Engel et al. (1978 pg. 506) however further note that: 

Consumers do not go through this process 
before each store visit. Instead, if past 
experiences with a store have been 
satisfactory, and other conditions exist, the 
store is revisted without reevaluation and 
may be classified as habitual or limited 
decisiorr-making. The majority of store 
visits that consumers make are probably not 
preceded by deliberate or extended 
store-choice process. 

However, store choice deliberation is not uncommon as 

revealed by a study carried out by Bucklin (1966). He examined 

the propensity of a group of consumers to shop for nonfood items. 

He tested three hypotheses: 

The consumer will indulge in more inter-store comparison 
if the value of the goods to be bought is high. 

(2) The consumer will engage in more inter-store comparison 
when she knows little about the product which she is 
buying and the stores that sell it. 
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(3) The consumer will be involved in a greater degree of 
inter-store comparison where the cost of search or 
comparison is low. 

His results confirmed fully the first and third hypotheses 

and partially the second one. 

Monroe and Guiltman (1975) examined the sequential order of 

store choice process. They identified four variables which, 

taken sequentially, could exert influence on the choice of 

grocery store. These are (1) general opinions and activities 

concerning shopping; (2) specific planning and budgeting 

strategies; (3) importance of store attributes; and (4) 

perception of store in terms of attributes. Using cross-lagged 

correlations developed through path-analytic method, they 

determined that general opinions and activites and store 

perception preceded or influenced specific planning and budgeting 

strategies - which also preceded attribute importance. However, 

the evidence is less than conclusive. Further analysis of the 

relationship proposed is desirable to provide more definitive 

answers as to the existence of such sequences of decision 

process. 

5.2 Store Attributes 

The attributes possessed by a store are thought by many 

researchers to have important influence on consumer's store 

choice patterns. Such attributes may include location of the 

store, merchandise assortment, sales personnel, services 

provided, physical layout of the store etc. 
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Location 

The importance of location in spatial shopping behaviour was 

recognized by Reilly (1931) when he was investigating how people 

shopped between two adjacent areas, i. e. inter-urban shopping 

choice decision. He carried out a series of field studies and 

concluded that: 

Two cities attract retail trade from any 
intermediate city or town in the vicinity of 
the breaking point approximately in direct 
proportion to the population of the two 
cities and in inverse proportion to the 
square of the distances from these two cities 
to the intermediate town. 

The breaking point is defined as the point up to which one city 

exercises the dominant drawing power and beyond which the other 

city dominates. Alternatively, this is the point at which trade 

is equally divided between two cities. This led him to develop 

his famous 'law of retail gravitation' incorporating population 

and distance as the two relevant factors in inter-urban choice 

decision. 

Converse (1949) modified Reilly's original model into its 

more popular form: 

Dab 
Doa ------------------ 

1+ Pa/Pb 

where Doa = distance of breaking point o from town A 

Dab = distance between town A and town B. 
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Pa = population of town A 

Pb = population of town B. 

Extensive tests were carried out on this model and Converse 

concluded that it applied only (a) to towns in the vicinity of 

the breaking points between two large towns and (b) to 

high-valued shopping and fashion goods. 

Several other studies also confirmed that most out-of-town 

shopping trips were for fashion or shopping goods. Herrmann and 

Beik (1968) found that the percentage of purchases made out of 

town varied from 44 percent for women's coats to 9 percent for 

hardware. Thomson (1971) also observed great variation in local 

purchases across product categories, with greater percentages of 

out-of-town purchases for fashion items. 

The law considers only population and distance as the only 

factors influencing consumer spatial shopping behaviour. Other 

factors may also affect store choice decisions. For instance, 

Brown (1978) found that smaller trading areas were preferred by 

convenience and single-purpose shoppers and larger centers for 

major shopping trips a-ad by multiple-purpose shoppers. 

Huff (1964) developed a different model that estimates the 

probability that a consumer at a given point of origin will 

travel to a particular shopping center for a particular type of 

purchase. The model depends on the size of the shopping center 

(measured in square footage) and the travel time involved in 

getting from consumer's travel base to a given center. It is 
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also characterised by a parameter which varies for different 

product categories. The model takes the following form: 

a 
Sj / Tij 

Pij = ----------------- 
a 

Sum [ Sj / Tij 

where Pij = the probability of a consumer at a given point 
of origin i going to a given shopping center j. 

Sj = the size of shopping center 

Tij = travel time from i to j 

aa parameter which is to be estimated especially 
to reflect the effect of travel time on various 
kinds of shopping trips 

Sum = the summation of all shopping centers from 
j=1 to j=n. 

While Huff's model is more sophisticated than Reilly's law 

and better able to describe intra--urban choice behaviour, it is 

generally recognized that the size of the shopping center and the 

commuting time may not be the most important variables in 

determining consumer's spatial choice preference. Other factors 

such as parking space availability, variety of stores, quality of 

stores and so on may also affect choice of shopping centers. 

Huff's model was modified by Nevin and Houston (1980) who 

introduced images of a shopping center as well as measures of 

specif ic store attraction in that shopping center. However, the 

results showed that the addition of retail image components did 

not improve predictions of consumers' choice of intra-urban 

shopping centers. 
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In the case of inter-outlet choice, the importance of 

locational convenience may have been greatly reduced with more 

urbanization and greater availability of cars (Thompson 1969). 

When shoppers were questioned about the importance of convenient 

store location in influencing the choice of supermarket, Dietrich 

(1973) found that it ranked 15 out of 37 factors. 

A study by Tigert and Tigert (1971), however, reported that 

convenient store location was regarded respectively by shoppers 

as the first and second most important factor for shopping at two 

different chains of supermarkets in Canada. 

A surrogate measure of store location is the time taken to 

travel to a store. A study by Brunner and Mason (1968) 

demonstrated that "the time taken to reach a center is highly 

influential in determining consumer shopping center preference". 

This conclusion while agreeing with that of Huff appears to 

contradict another investigation by Gensch and Recker (1979) who 

used multinomial logit analysis to determine store choice 

preference. Their finding (pg. 130) shows that: 

consumers tend to treat travel time as a 
satisfying criterion. If travel time is 
within a certain tolerance, the store is 
considered in the decision set; the decision 
as to which store within the decision set to 
frequent seems then to be reached on the 
basis of other variables. 

Other factors closely related to location such as convenience 

of access, the cost and availability of parking space may 

influence the store choice decision of shoppers. 
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The research findings reported in this thesis have not 

considered the influence of store location. Yet the results are 

remarkable in that, nonetheless, consumers by and large follow 

predictable patterns when shopping for frequently bought 

non-durable goods, without explicitly considering location 

factor. This point will be further discussed in section 5.8. 

Merchandise Assortment 

This is generally regarded as an important determinant of 

store choice behaviour. It includes the depth and breadth of the 

merchandise available at a particular store. A store's 

merchandise offerings can be represented by an ordered continuum 

with one end being at very low level and the other at a very high 

level of assortment. The problem is to maintain a balance such 

that shoppers will not be put off by lack of choice or excessive 

level of choice thus making shopping inconvenient. 

A study by Alderson and Sessions (1962) revealed that stores 

with a wide variety of product lines are preferred over stores 

having medium depth or breadth of assortment. 

Rosenbloom (1976) perhaps summarizes much of the existing 

views about the importance of merchandise variety when he 

comments that "an increase in the variety of merchandise.... can 

increase the distance consumers are willing to travel to gain 

access to the store offering it" - This view may also explain why 

most gravitational models utilize the size of the store (usually 

0 
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measured in square footage) as a surrogate for merchandise 

assortment. 

Price 

The importance of price as determinant of store preference 

varies by types of product, store and customer. It is therefore 

not surprising that contradictory results have been found when 

attempts were made to evaluate the importance of price as a 

factor in influencing store choice behaviour. 

Dietrich's 1973 report showed that "low price" was the fifth 

most important factor (out of 37) regarded by shoppers as 

important in the choice of supermarkets. In 1978, the ranking of 

the importance of low price rose to be the third (Zbytniewski 

1978). This finding also confirmed an earlier report on the 

importance of price by Progressive Grocer (1965). 

Similarly, Tigert and Tigert (1971) also found low price 

being quoted as the first and third most important factor in 

store patronage by two supermarket chains shoppers in Canada. 

However., Hansen and Deutscher in studying grocery shopping 

behaviour of 240 respondents in Columbus, Ohio found low price 

having a rank of 17 out of 41 factors. When examining the buying 

behaviour of a group of discount shoppers., Dardis and Sandler 

(1971) observed that although respondents from different 

socio-economic status bought at the store, about 58 percent of 

these shoppers quoted lower prices as the reason for shopping at 

the store. 
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In cases where price does not appear to be an important 

factor (e. g. in f ill-in purchases), actual price differential 

between stores may not be significant so that store choice 

decision is not affected by price. On the other hand, when price 

differences do exist between two stores (e. g. adjacent 

supermarkets), price may emerge as a major factor in store 

select ion. 

Sales Promotion 

The importance of sales promotion is generally acknowledged 

by most retailers as influential in generating store traffic. In 

the U-S -, a study by LaLonde and Herniter (1970) showed that a 

particular chain store suffered a 12 percent reduction in market 

share and a 21 percent decrease in store traffic when trading 

stamps were withdrawn. In the U. K., when Tesco dropped trading 

stamps and opted for massive price reduction, the store however 

gained market share as a result. The different outcomes of the 

discontinuance of trading stamps could be due to the fact that 

Tesco actually lowered prices while the chains in the U. S. did 

not . 

Store Personnel 

The importance of friendly and helpful store personnel in 

influencing store patronage is widely accepted. Zbytniewski 

(1978) reported accurate and pleasant check out clerks as having 

a rank of 6 in terms of importance whereas helpful personnel in 
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service departments was ranked 13. Rachman and Kemp (1963) also 

determined that the characteristics of sales personnel were 

important criteria in evaluating a discount store. 

Store Layout and Decor 

The appearance of store and ease of shopping can of ten 

influence store choice decision. Zbytniewski (1978) revealed 

that good layout for fast and easy shopping had a rank of 14 out 

of 3 7. Harrell et al. (1980) based on path analysis concluded 

that crowding in a retail enviroment could have an effect on 

shopping behaviour. 

5.3 Store Image 

When posed with the question "What is it that draws the 

shoppers to one store or agency rather than another? ", Pierre 

Martineau (1969) states that: 

There is a force operative in the 
determination of a store's customer body 
besides the obvious functional factors of 
location., price ranges, and merchandise 
offerings ...... this force is the store 
personality or image - the way in which the 
store is defined in the shopper's mind, 
partly by its functional qualities and partly 
by an aura of psychological attributes. 

For other authors, store image is defined as the customer's 

perception of a store, just like the consumer's perception of a 

brand called brand image (Runyon 1980). It is also interpreted 

as the "personality the store presents to the public or a complex 
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of meanings and relationships serving to characterize the store 

for people" (Arons 1961). 

Although the above definitions do vary slightly from each 

other, there is a general concensus that store image consists of 

many components. Based on an extensive research on store image, 

May (1974 pg. 19) observes that "what makes up an image is a group 

of dimensions whose presence and importance may vary from store 

to store". 

Based on the frequency of mentions by scholars in journals, 

Lindquist (1974, pg. 36) determined the following attributes 

forming store image as being mentioned by between 27 to 42 

percent of these scholars: 

Attributes 

Merchandise Assortment 
Merchandise Quality 
Merchandise Pricing 
Locational. convenience 
Merchandise Styling, Fashion 
General Service 
Salesclerk Service 

Scholar Mentions 

42% 
38% 
38% 
35% 
27% 
27% 
27% 

Many researchers have studied the importance of store image 

as well as store-image and self-image congruency in affecting 

store choice decision. Bellenger, Steinberg and Staton (1970) 

used stepwise regression to test the relationship between 

department store loyalty and 52 selected independent variables 

ranging from location, socioeconomic status, store images to 

self-images. The final results determined three factors as 
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important in influencing store selection. These are store image, 

correlation between store and self-image as well as distance. 

The store loyalty measure used as dependent variable consists of 

three factors: 

(1) percentage of shopping done at the test store as 

estimated by the respondents. 

(2) ranking among competative stores in order of preference. 

the propensity to shop at the test store when the 

shopper wants an item he thinks the store carries. This 

is also obtained by getting response from the shoppers. 

A complicated weighting system was then used to develop the final 

store loyalty index. The argument against the use of this index 

is that it defies commonsense interpretation. Moreover, one is 

not sure what it purports to measure and why it it is better than 

some univariate measure such as the proportion of purchases 

devoted to a particular store. 

A finding by Enis and Paul (1968) contradicted the conclusion 

of Bellenger et al. in that store image was found to contribute 

little to explaining store loyalty. 

Based on a homogeneous sample of 93 housewives who shared 

common characteristics such as socioeconomic position, age and 

location of residence, Stanley and Sewall (1976) studied the 

probability of a consumer in area i shopping at supermarket 

They modified Huff's model by incorporating an image component. 
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The results showed that store size was not found to contribute 

significantly to estimates of store patronage but both driving 

time and store image were significant. On the whole, driving 

time was found to be the most important factor. The addition of 

image component explained only 40 percent of the variance 

remaining after the influence of driving time was accounted for. 

They concluded that "stores whose chains have strong favourable 

image s can draw customers from longer distances than 

similar-sized stores representing a chain that is perceived as 

mediocre". However, they did not differentiate the importance of 

individual components making up the image of a store. 

Weale (1961) while agreeing that store image is not the sole 

determinant of patronage, acknowledged that if other factors such 

as location, service facilities etc. were equalized, then store 

image could be important in attracting patronage. He also found 

that consumers would seek out stores whose image closely 

correlated with their self-image, if other factors were equal. 

Doyle and Fenwick (1974) based on a pilot sample of 40 

housewives in the London area found that "consumers do differ in 

their perceptions and appear to choose stores with images most 

congruent with their self-images". However, the sample is too 

small to provide generalisation. 

Martineau (1958 pg. 369) perhaps best summarizes the 

importance of the congruency of store image and self-image when 

he comments: 
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The shopper seeks the store whose image is 
most congruent with the image she has of 
herself. A store may be acceptable for one 
type of goods and not for others. A shopper 
may also go to one department store for 
bargains, children's clothes or housewares, 
and to another one for gifts or personal 
items. Economic factors will always be 
important. But unless the store image is 
acceptable to the shoppers, price 
announcements are meaningless. 

5.4 Buyer Characteristics 

Consumer characteristics such as those related to demography, 

socioeconomic status, personality, life-style etc are all 

believed to exert influence on shopping behaviour. 

Tate (1961) observed that one-store shoppers were likely to 

be 1 ou-- i nc ome families whereas "very disloyal" households 

generally belonged to the middle-income or upper-income families. 

However, his findings could have been biased by the fact that 

those lou--income families resided primarily either in farm areas 

or in villages of less than 2500 people. It is therefore not 

surprising to find shopping opportunities at these areas highly 

restricted, thus leading to higher store loyalty. 

Enis and Paul (1968) used seven socio-economic 

characteristics such as stage in family life cycle, educational 

attainment, religious preference, total annual household income, 

automobile ownership, number of recent inter-city relocations and 

occupation of head of household, to predict store loyalty for 

grocery purchases. Store loyalty as measured here for the first 

choice store is computed by a combination of three indicators: 
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(a) proportion-of-budget received by the first choice store. 

(b) proportion of non-switchers in the first choice store. 

(c) number of stores in the market not patronized during the 
survey period. 

The degree of first choice store loyalty varies directly with 

e ach of the ratios above. The geometric mean of these three 

ratios in percentage form is the loyalty index used. However, no 

explanation was given for the use of the geometric mean except 

that the indices so developed were observed to be approximately 

normally distributed. 

Their research findings showed only the customer's level of 

educational attainment and the occupation of the head of 

household were significantly related to the degree of store 

loyalty exhibited. Both these measures were determined to be 

inversely related to the level of store loyalty. They also 

employed 16 psychological variables to explain store loyalty. 

The multiple regression equation used explained only 13 percent 

of the total variance. They therefore concluded that for all 

practical purposes, neither socio-economic nor psychological 

characteristics were able to explain store preference. 

Carman (1970) in his attempt to determine explainants of 

store loyalty considered a total of over 50 variables related to 

socioeconomic position, demography, personality and others. The 

store loyalty index he computed for a particular consumer is the 

Carmarr-Stromberg Entropy Loyalty measure R and 
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9=- Sum [ Pi log Pi ] 

where 
Pi = true proportion of purchases going to store i 

Sum-- summation of all the stores in the market. 

He used Automatic-Interaction-Detector and multiple regression 

techinique to identify the best predictors of loyalty. He found 

that none of the variables was individually a good descriptor of 

store loyalty. 

Rothberg (1971) examined the relationship between 

retailer-type loyalty (food stores, drugstores and full-line 

discount houses) and 18 predictor variables (16 of which are 

socio-economic variables) with the aid of multiple regression 

analys is. In his study, the loyalty toward a store is measured 

by the proportion of total dollar expenditure on a product by a 

household at a particular retail outlet. The result showed that 

there was very low degree of association between the predictor 

variables and vendor type loyalty. 

Goldman (1977) also correlated four socio-economic variables 

with the level of store loyalty of 360 women when buying three 

shopping goods: furniture, ladies' shoes and women's clothing. 

The f our variables are neighbourhood, educational level, 

occupational status of husbands and ownership of a car. Store 

loyalty here is based on how consumers bought their last three 

product purchases. "Completly loyal"' customers were those who 

bought all three purchases at the same store. The other two 

categories of loyalty were "partially loyal" and "non-loyal". 
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The analysis yielded mixed results. Significant correlation was 

found only in the purchase of furniture where lower income 

respondents tended to show a higher level of store loyalty. This 

finding, he observed, is consistent with the rationale that lower 

income households are constrained by their inability to shop 

of ten and hence more loyal. For the other products, no 

significant relationship was found between the socio-economic 

variable and the level of store loyalty. However,, the study 

being confined to the purchase of three infrequently purchased 

items may not give a true reflection of consumer's store loyalty. 

The contradictory result s arising fr om analy zi ng 

socio-economic and demographic variables and that of store 

loyalty could be due to the analytical technique used and the 

operational measures applied to determine store loyalty. For 

example, AID, multiple regression analysis, factor analysis etc. 

have all been used to find determinants of store loyalty. Also 

various measures of store loyalty have been suggested, each 

computed on different basis (see- Cunningham 1961; Enis and Paul 

1970; Winn and Childers 1976; Bellenger et al. 1976; Miller and 

Granzin 1979). 

Other authors have turned to psychographic and personality 

factors for store loyalty explanation. Reynolds, Darden and 

Martin (1974) attempted to isolate the psychographic or 

life-style correlates of store loyalty by studying numerous 

aspects of the way a consumer lives, e. g. the activities he 

engages in, his interests, his opinions on various topics etc - 
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From such an analysis, a descriptive profile of the consumer may 

be constructed. Based on a sample of 321 respondents, they found 

that a store-loyal shopper tends to be not a fashion opinion 

leader, not venturesome in trying new products, not 

urban-oriented etc - However, a regression model using these 

life-style variables explained only 23 percent of total variance. 

Dash et al. (1976) attempted to explain store loyalty through 

risk- and personality-related dimensions. They examined how 

self-conf idence, perceived product risk and product acceptance - 

these risk-perception variables - affected two groups of 

shoppers: those buying audio equipment from a specialty store and 

those buying it from department store. Based on a sample of over 

400 responses, the results showed that the specialty store 

customers were more self-confident, perceived less risk and 

considered the product to be of greater important than their 

counterparts who bought at the department store. 

5.5 Store Loyalty and Brand Loyalty 

The relationship between store loyalty and brand loyalty has 

been extensively studied by different authors. Cunningham (196z) 

investigated whether families with high store loyalty also 

possessed high brand loyalty. Both types of loyalty were 

measured as the proportion of a family's total food purchases 

made in a particular store or brand. Based on a combination of 

all product categories purchases, the findings did not suggest 

positive relationship between the two. On the other hand, when 
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comparison of store and brand loyalty was made on a selected 

product-by-product basis, there was a significant correlation in 

products such as wheat bread, instant coffee, butter, canned 

fruits etc. Cunningham's explanation was that these products had 

more private brands. When a high proportion of the purchases was 

devoted to private labels, a high brand loyalty merely indicated 

high store loyalty for the product. 

Carman (1970) examined the influence of store loyalty on 

brand loyalty in the buying of three products, viz. regular 

coffee, canned fruits and frozen juice. The data were obtained 

from a consumer panel over a 15-week period. He found that the 

number of store chains visited during the study period explained 

ove r 60 percent of brand loyalty as measured by the 

CarmaTr-Stromberg index or proportion of purchases. His findings 

were similar to that by Seggev (1970) who found households which 

possessed stable brand assortments also had stable store 

assortments of relatively small size. In addition, it was also 

observed that the larger the size of brand assortment, the larger 

the number of stores used. 

The research findings as reported in this thesis indicate 

that households generally buy at a greater number of stores over 

a longer time period. If a brand is nationally available, brand 

choice and store choice tend to be independent. However, when 

availability of brand is highly restricted (e. g Mantunna being 

available only from Kwiksave) or a brand is exceptionally strong 
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in a given store (e. g. the Coop's own brand), then brand choice 

is definitely affected by store choice. 

Private label as explainant of store loyalty has not always 

produced conclusive evidence. For instance, Tate (1961) found 

that the availability of private brands was not always a 

significant factor in attracting the patronage of customers. 

When comparing the shopping pattern of families who did at least 

70 percent of their shopping in one store with those who spread 

their purchases among many stores, it was found that there was 

little significant difference in the amount spent by each group 

on private label items. 

Frank (1967), however, observed that customers who were 

inclined to shop in stores with well developed private brands had 

a higher propensity to buy private brands than did other 

shoppers. Rao (1969b) also examined the private brand proneness 

of consumers. Using the housewife's repurchase rate at a store 

as a measure of store loyalty, he concluded that the higher a 

housewife's store loyalty index, the greater the chances of her 

purchasing private 17abels. 

The research findings as detailed in chapters 3 and 9 showed 

that private label buyers at a store with strong private brands, 

e. g. in the case of the Coop and Sainsbury, appeared to be less 

inclined to buy the private labels of other stores. 

Nevertheless, there was no discernable difference in the way they 

purchased other brands either at the same store or at the other 

stoges. 
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5.6 Stochastic Models of Buyer Behaviour 

Many stochastic models of buyer behaviour have been developed 

over the last few decades. However, some conspicuous gaps in 

model development are evident. Models have almost exclusively 

been devoted to describe brand and product purchase decisions. 

The choice of store which forms an integral part in the purchase 

of a product or brand has been largely ignored. 

Although authors such as Engel et al. (1978, pg. 503) agree 

that "decisions about stores are fundamentally the same as 

decisions about product or brands", it is still difficult to come 

across research work which attempts to test if brand choice 

models are also applicable to describe store choice behaviour. 

Nevertheless, some progress has been made, as exemplified by work 

completed by Kelly (1967a), Rao (1969a), Aaker and Jones (1970), 

Jephcott (1972), Frisbie (1980) and Wrigley (1980, see Appendices 

7 and 8). 

In this section, the discussion is centered primarily on 

various brand choice models (e. g. Bernoulli, Markov and Linear 

Learning) followed by purchase incidence models (e. g. NBD) as 

well as some other composite models. Where appropriate, the 

application of these models to describe store choice behaviour 

will be examined. 

a 
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Bernoulli Models 

Early brand choice models have often assumed a zero-order 

process. This means that in any purchase decision, the consumer 

will have a certain probability P(i) of purchasing brand i which 

remains constant over time and is not affected by the consumer's 

actual purchase decision in the immediate or distant past. 

Frequently, the purchase decision is assumed to have only a 

dichotomous choice: a specific brand A and an aggregate "all 

other" brand B. In this case, we have a Bernoulli process where 

the choice is either yes or no, head or tail, A and not A etc. 

This is well represented by the process of tossing a fair coin 

where the outcome is either head or tail and the probability of 

getting head remains at 1/2, irrespective of the outcome of any_ 

number of previous trials. In the buying of a brand, the 

Bernoulli process assumes no "purchase event feedback" effect. 

This may at first glance appear to be invalid for a great 

many consumers in a variety of choice situations. But we must be 

aware of the fact that in many of these situations, the 

situational factors may have a much more important role in 

influencing- choice than feedback from past experiences. These 

influences may include the number of brands stocked by the 

retailers, the promotional specials offered, the price deals, the 

convenient location of the retail outlets etc. 

This simple Bernoulli model also assimies a homogeneous 

population which is often found to be erroneous. As a result, 
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various compound Bernoulli models which make explicit assumptions 

of population heterogeneity have been developed. Each consumer 

is now assumed to have a different probability P(A) of buying 

brand A. This probability is assumed not to be affected by past 

purchase decisions (i. e. the zero-order assumptionj. 

One of the assumptions of this population heterogeneity is 

that the value of this probability is distributed as a Beta 

distribution. This Beta-Binomial distribution has been 

successfully used to predict buyer behaviour as well as 

television viewing patterns (Chatfield and Goodhardt 1970; 

Goodhardt et al. 1975). 

Markov Models 

In contrast to Bernoulli models, Markov models incorporate 

the effect of past purchases on the probability of current 

purchases. The number of past purchases. that have an effect on 

the current purchase is called the order of the model. The 

first-order Markov model means that only the past one purchase 

has an effect on the current purchase, the second-order Markov 

model considers the last two purchases, and so on. 

The first-order Markov models have been criticised on various 

ground. Firstly, there is evidence in research which indicates 

that brand choice decision is affected by more than one past 

purchase. Secondly, the assumption that the transition matrix is 

stationary has been severely criticised (Ehrenberg 1965; Massy 

1966). Thirdly, the model also assumes that all consumers have 
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the same transition probability. This has been found to be 

contradictory to empirical findings. Other criticism of the 

models are concerned with aggregation, interpurchase timing etc. 

Linear Learning Models 

The Linear Learning Model (LLM) as developed by Kuehn (1962) 

was based on the work of Bush and Mosteller (1955). The basic 

concept underlying the development of the model is that 

consumer's brand choice policy is affected by past brand choice 

decisions. In other words, the choice of buying a particular 

brand now is deemed to have an ef fect on the probability of 

buying the brand again in the future. Moreover, the relationship 

between these pre- and post-purchase probabilities is linear in 

nature. 

Let the choice of brands be dichotomous with brand A 

representing the brand under study and B be all other brands. 

Also let Pt be the probability of buying brand A at time t. 

The model then specifies two linear relationships called the 

purchase operator and rejection operator: 

Purchase Operator ., P 
t+l =a+ý+XPt, if A is bought at t. 

Rejection Operator: P 
t+l ýa+XPt if B is bought at t. 

These two operators are graphically illustrated in Fig. 5.2. 

All consumers in the population are assumed to have the same 

value for the parameters a, ý and X with (x +5 representing the 

intercept (a+ý for the purchase operator and a for the 
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rejection operator) and X the common slope. The process by which 

the purchase probabilities are revised by the purchase and 

rejection operators can be illustrated as follow. Suppose that 

at time t=O, there is a certain probability P0 that a 

particular consumer will buy brand A. If he does buy A. the 

probability of him buying A on the next trial is determined by 

referring to the purchase operator. A perpendicular line drawn 

from P0 to intersect the purchase operator will determine the 

probability at t=1 on the Y-axis. This can be transferred to the 

X-axis with the help of the 45 degree line. At time t=1, suppose 

the consumer buys brand B, the probability of him buying A at t=2 

can be obtained by referring to the rejection operator. The 

purchase probability can then be determined after each purchase 

by referring to the appropriate operator. 

Fig. 5.2 Graphical Representation of 

Linear Learning Model 
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One important characteristic of the model is that the 

purchase probability never exceeds the maximum value PU which 

is obtained at the intersection of the purchase operator and the 

45 degrees line. Similarly, it never falls below PL which is 

at the intersection of the rejection operator and the 45 degrees 

li ne. This indicates that consumers will not develop such a 

strong preference or rejection of a brand as to either completely 

accept or reject a brand. Moreover, it is also noted that 

consecutive purchase of A increases the probability of buying A 

on the next purchase, albeit at a declining rate. 

One main criticism leveled against the LLM is that it is 

difficult to estimate the parameters. The need to treat brand 

choice in a dichotomous manner also restricts the usefulness of 

the model. Moreover, the selection by the researchers of a fixed 

number of purchases when testing the model also means ignoring 

the fact that different consumers may take different lengths of 

time to complete the required number of purchases. For example, 

heavy buyers may take 6 weeks to make four purchases while light 

buyers 12 weeeks to do the same. Finally, the assumption of 

population homogeneity may be erroneous. 

Despite the criticism, the LIM has been tested in a variet7 

of brand choice situations dealing with the purchase of 

frequently bought consumer goods (Frank et al. 1962; Kuehn 1962; 

Kuehn and Day 1964). The results were generally consistent with 

the purchase event feedback effect. This conclusion indicates 

that purchase probability changes on each purchase. Yet under 
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stationary conditions which often exist in the marketplace, no 

change in this probability need occur. In comparison, the NBD 

model which assumes market stationarity is found to provide a 

good fit to actual market behaviour. 

Rao (1969a) first applied the LLM model to test store choice 

behaviour of a group of consumer panel members when buying three 

product classes, viz. tooth-paste, a paper product and coffee. 

He put forward four hypotheses: 

A consumer's choice of a store for the purchase of any 
product is not completely random and she exhibits bias 
in her choice of store. The more recent her purchase 
experience in a particular store and the more frequent 
her visits to the store, the more likely she is to 
repurchase the product in that store. 

(2) A consumer exhibits bias in selecting the kind of retail 
outlet (drugstore, food chain and discount store etc. ) 
in which she shops for a particular product. 

Store switching increases brand switching: the more a 
housewife changes stores, the more she changes the brand 
she purchases. 

A consumer changes the size of her purchase when she 
changes the store or brand. 

Based on the analysis of sequences of four purchases to a 

store, he concluded that: 

A housewife has the maximum probability of 
purchasing a product in a store if she has 
purchased the product in the store all three 
previous times, and the minimum probability 
if she has not bought the product in that 
store all three times ...... The probability 
of a housewife purchasing a product in an 
outlet is higher: (a) the more frequently she 
purchased the product in that kind of outlet 
in the past and (b) the more recently she 
purchased the product there. 
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In addition, both his third and fourth hypothesis were also 

confirmed in that store changes increased the probability of 

brand changes and that choice of store and brand had a 

significant effect on purchase size decision. 

Aaker and Jones (1971) also fitted the LI24 to Rao's data with 

the explicit objective of testing how well the model fitted. In 

general., the model performed well for toothpaste and paper 

product with coffee faring less well. The explanation offered 

was that coffee had more private labels. The brand choice 

decisons might therefore be interrelated with that of store 

selection, thus complicating the modelling process. 

Composite Heterogeneous Brand Choice Model 

Most stochastic models developed so far have assumed that 

each consumer in the population follows the same mechanism of 

behaviour. Jones (1973) proposed a composite model which permits 

individual consumers to be described by one of three models: (1) 

the zero-order Bernoulli; (2) the first-order Markov and (3) the 

Linear Learning Model. Wi th population heterogeneity 

incorporated, the composite model then assumes that certain 

proportion of the population exhibits heterogeneous Bernoulli 

behaviour, another follows heterogeneous Markov mechanism and the 

rest obey heterogeneous Linear Learning Model. 

Both Jones (1973) and Givon and Horsky (1979) considered the 

Bernoulli and Markov models as constrained versions of the LLM. 
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An individual obeying the LLM in his brand choice behaviour will 

choose brand A at time t+l , out of A and not A, with the 

conditional probability: 

P(A Xa+bX+c P(A 
t+l ttt 

a, b, ca0, a+b+c!! C 1 

where A is the event of choosing brand A at time t 
t 

P(A ) is the probability of that event 
t 

equals 1 if that event took place and 0 otherwise. 
t 

If a consumer learns all about the brand in a single 

purchase, then c=O and the LLM becomes the first-order Markov 

model. If the consumer does not learn at all from the purchase, 

a--b=O and c=1 . the model then becomes the zero-order Bernoulli. 

To incorporate population heterogeneity, Jones (1973) assumed 

that the three parameters a, b and c are jointly distributed 

according to a Dirichlet distribution (a multivariate 

generalization of Beta). The initial probability P(O) is assumed 

to be distributed independently of a, b and c according to a Beta 

distribution. 

Givon and Horsky (1979) tested the model with panel data 

related to the purchase of dentifrice products, waxed paper, 

headache remedies, facial tissues and liquid detergent. They 

compared the goodness of fit of various combinations of the three 
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mo de ls in describing the actual data. The findings showed that 

the LLM with heterogeneity performed better in some cases than 

the other models thus confirming that individual consumers in the 

purchase of some product categories did appear to be influenced 

by their previous purchases. However, both the heterogeneous 

Markov and heterogeneous Bernoulli models (with the exception of 

headache remedy brands) apparently performed badly on the whole. 

In general, it appeares that the composite model has performed 

less well than the individual submodel. 

They nevertheless conclude (pg. 264): 

In summary, the composite model and the 
estimation and selection procedures proposed here 
are believed to provide a tool with which panel 
data should be examined initially. On the basis 
of the results, further investigation at both the 
individual and aggregate levels should be 
conducted. At the individual level to which 
segmentation of consumers is commonly of 
interest, an inference can be made as to which 
stochastic models should be considered for the 
individual type of analysis. 

The NBD Model 

The NBD model as has been discussed in detail in chapter 4 

was originally developed to describe and predict brand purchase 

incidence. Its application was not extended to model store 

choice behaviour until more than a decade later. In both cases, 

the model has been found to be generally very successful. 

Jepbr-ott (1972) is the pioneer in adopting the NBD model to 

describe store choice behaviour. The data he used referred to 

144 



the purchases of two product fields: dentifrice and washing up 

liquid. He found that the model was able to provide good 

prediction of store penetration and the average weight of 

purchase (measured in packs) by buyers at a store over periods of 

varying lengths. 

In this thesis, Jephcott's work has been extended by 

considering the purchase of other products. In addition to 

examining the prediction of store penetration and average 

purchase frequency over time periods of varying lengths, it was 

also found that the frequency distribution of purchases at 

individual stores could be approximated by the NBD. Moreover, 

the observed repeat buying behaviour at individual stores also 

agreed closely with that predicted by the model. 

Independent of work completed in the U. K., Frisbie (1980) 

also published a paper describing the application of NBD model to 

grocery store trips. In contrast to work in this thesis where 

purchases of a particular product or brand at a store were 

considered, Frisbie (1980) was concerned only with filler-trips 

in general. 

fo llow: 

Def inition 

He established three types of f iller-trips as 

Criterion Relationship among households 

up to $5.00 Fixed for all households 
5% of monthly food Varies mong households 

. 05% of annual income Varies among social classes 

These filler-trips wre neither brand nor product specific. 
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His research objectives were twofolds. Firstly, he wanted to 

fit the NBD to the distribution of filler-trips. Secondly, he 

aimed at providing forecast of the various filler-trips 

statistics for future time periods, such as bR. bN, wR and wN. 

His final results show that the NBD is capable of providing good 

prediction of both the frequency distribution of filler-trips as 

well as the various repeat-buying statistics. 

The Mixed Exponential Model 

Fourt and Woodlock (1960) developed a mixed exponential model 

to predict the penetration levels of a new frequently purchased 

consumer product. The penetration function as used by Kelly 

(1967) to estimate the penetration of a new retail outlet is: 

i-I 
rx r) 

where 
r is the rate by which the level of penetration 

approaches the ceiling of penetration 

x is the ceiling of the penetration 

i is the number of time period passed 

k is a small increment that represents the rate at 
which new buyers are added once a store reaches 
a maturity level 

i-1 
rx(l-r) is the value of any given increment of penetration. 
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Similar work for estimating market shares of new products 

were also completed by Baum and Dennis (1961), Praffit and 

Collins (1968) as well as Kalwani and Silk (1980). 

The Dirichlet Model 

While the NBD model concenstrates on describing the purchase 

incidence of a single brand at a time, the Dirichlet model as 

explained in chapter 4 is more flexible in that it can provide 

prediction for a multitude of brands. Sucessful work on brand 

buying behaviour have been reported by Chatfield and Goodhardt 

(1975) and Ehrenberg and Goodhardt (1976). 

A similar stochastic multi-brand model based on zero-order 

process and steady-state was also developed by Bass, Jeuland and 

Wright (1976). It shows the formal connection between brand 

penetration and brand switching. Furthermore, brand switching 

analysis is extended to include multi-brand analysis of sequences 

of purchases. 

The model assumes that each consumer selects among n brands 

on each purchase occasion on the basis of a constant probability 

vector which is an observation from a random probability vector 

(01 
$ 02 $ 

63 
. ...... 

; n) - The heterogeneity of the population is 

represented by a compound Beta--Binomial Distribution. 

With (ý1,02,63,9**9*,, 6n) as the probability of choice 

random variable vector which varies over the population, the 

market share for brand i is E(&i)= 81, and the fraction of 
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population switching from brand i to brand J on adjacent 

purchases will be: 

E(Gi Oj) = (1-p) 61 6j for all iý 

where (1-p) is a constant between 0 and 1 which is independent of 

the brands involved and EA. Oj are the market shares of the two 

brands. 

The parameters required for the model are therefore the 

respective market shares of the brands and the value of 

Using the 1968 McConell experimental brand choice data on 

beer purchases, Bass et al. showed that the model was successful 

in providing estimates of brand penetration and brand duplication 

as well as other statistics. 

The Dirichlet model as initially formulated by Chatfield and 

Goodhardt and subsequently developed by Ehrenberg and Goodhardt 

(1976) has been applied to some extent in this study to predict 

store choice behaviour, as is shown in chapters 2 and 8. Further 

work can be done by applying the model discussed here to describe 

multi-store choice behaviour, multi-brand buying within a store 

and multi-store buying of a brand. 

The CNBL Model 

more complicated stochastic model which incorporates three 

essential aspects of buyer behaviour, viz. purchase incidence, 

brand choice and population heterogeneity, has been proposed by 
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Zufryden (1978). It is developed by integrating individual 

behaviourial components forming a Condensed Negative Binomial 

Distribution of aggregate product class purchases, a Beta--based 

distribution of individual brand purchase probability over the 

population of consumers, and a Linear Learning Model of 

individual brand choice behaviour. The acronym for this model is 

therefore CNBL- 

On the basis of minimum Chi-Square, an estimation procedure 

capable of simultaneously estimating the parameters of all the 

stochastic submodels is also proposed. The technical advantage 

as pointed out by Zufryden is that, unlike most applications of 

the LLM where the number of purchases is generally limited 

(normally four) and consequently with light buyers excluded, in 

this case all families are considered irrespective of the number 

of past purchases. 

The model can provide estimates such as average market share, 

cumulative product class penetration, the distribution of 

individual brand choice probability over the entire consumer 

population, cumulative brand penetration, brand repeat buying 

pr opo rt ion e tc - 

A test of the model using dentifrice data showed that the 

model gave a good fit to the actual observation. Moreover, it is 

also identified to be better able to cope with non-stationary 

situation. This is shown in Table 5.1 below which compares the 

observed and theoretical penetration levels produced by three 

stochastic models. 

149 



Table 5.1 

Comparison of Fit: 
_CNBL, 

NBD and CNBD 

Contrast of Actual vs. Predicted Cumulutive Brand Penetration Over a 16-Alontif 
Pcriod for Three Sluchastic Models: CN B L, NBD and CNB D 

Cumulativc 
Period (mowhs) Actual CNBL N13D CNBD 

2 0.141 0.129 0.126 0.131 
4 0.194 0.201 0.194 0.194 
6 0.249 0.251 0.239 0.234 
8 0.291 0.291 0.273 0.263 

10 0.322 0.324 0.299 0.286 
12 0.347 0.354 0.321 0.304 
14 0.383 0.380 0.339 0.319 
16 0.403 0.403 0.354 

-633 

source: Zufryden (1978), p. 771. 

Additional replication studies using this model may be 

necessary to provide more definite conclusions. Furthermore, 

this model also has the potential of being applied to describe 

store choice phenomenon. 

The Multiple Hypergeometric Model 

Jeuland, Bass and Wright (1980) developed an integrated brand 

choice and purchase timing model called the Multiple 

Hypergeomatric Model. This model is a modification to earlier 

models as developed by Chatfield & Goodhardt (1975), Ehrenberg & 

Goodhardt (1976) and Bass, Jeuland & Wright (1976). The 

important attributes of this model are (1) the decomposition of 

the purchase process into a timing process and a choice process; 

(2) the modelling of individual behaviour and the incorporation 

of population heterogeneity; and (3) the consideration of all 
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brands of the product class so that brand choice is a multi-brand 

choice process. 

The individual components as well as the integrated model can 

be described as follow (pg. 256): 

1. Purchase timing of the product class 

a. Intervals between purchase occasions are distributed for 
individuals as Erlang of order r conditional upon the 
rate a at which the individual purchases the product 
class. 

b. The distribution of the buying rate a over the population 
is Gamma. 

2. Purchase probability model of the brands 

a. Individuals select brands according to a multinomial 
probability 0= (al, 82, e3, ..., On) where n denotes the 
number of brands in the product class. 

b. The choice probability vector @ is distributed Dirichlet 
over the population. 

The integrated model 

Under the assumption of independence between the purchase 
incidence process and the choice process, the two 
processes are then compounded. The output of the 
integrated model includes analytical expression for 
market shares, the elements of the switching matrix, 
penetration as well as duplication. 

An empirical test of the model using cooking oil purchases in 

France showed verying degrees of success. For example, the model 

was able to provide good estimates of penetration but 

underestimated somewhat both repeat buyng and duplication. A 

sample of the results is reproduced in Table 5.2. 
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Table 5.2 

Fit of the Multiple Hypergeometric Model 

PENE, TRATION AND Dui, mcm-ioN STATISTICS 

Penetration of the Pcnetrition of the Duplicati on between 
Leading Brand after Small Brand after the 2 Brands after 

x x NI-Ionths x Months x . 'vlonths 

Actual Predicted Actual Predicted Achial Predicted 

I month' . 308 . 307 . 041 . 036 . 005 . 007 
2 months . 409 . 435 . 057 . 055 . 012 . 018 
6 monl-lis . 563 . 615 . 084 . 092 . 041 . 051 

12 months. . 671 . 703 . 119 . 081 . 077 
18 months . 729 . 746 

, . 138 131 . 102 . 093 
24 montks 1 

. 769 772 . 152 . 141 . 118 . 105 
26 months' (en- .7 78 . 779 . 156 . 144 . 122 . 108 

tire 2-year pe- 
riod) 

One month -4 weeks. 'there are 13 such months in a year. 

source: Jeuland, Bass & Wright 1980, pg. 274. 

An Integrated Explanatory Model 

Jones and Zufryden (1980) have developed a potentially very 

rich model which not only predicts brand choice and purchase 

incidence bu t also provides explanation for such choice 

behaviour. The overall model consists of two basic components: 

(1) a logit model is proposed to explain brand choice probability 

as a function of a vector of purchase explanatory variables and 

a Poisson model is used to describe the purchase incidence 

behaviour of the product classes. Moreover, both components also 

take into consideration the heterogeneous nature of the 

population of consumers. 

The following assumptions are made about the multivariate 

brand choice component: 
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Each consumer has a different value of the probability 
(p) of buying a particular brand, for different values 
of a set of explanatory variables that influence brand 
choice. 

(2) The value of p will have a probability distribution over 
the population of consumers and is assumed to be 
Bet&-distributed. 

The value of p is independent of past purchase outcomes 
and constant over time in the absence of changes in the 
vector of explanatory variables. 

The expected value of p changes as the set of 
explanatory variables changes. This expected value is 
defined by a logit model. 

The purchase incidence model component follows work completed 

by Ehrenberg (1959). It is assumed that the number of individual 

consumer purchases of a product class over a specified length of 

time T is Poisson distributed with mean purchase rate u. 

Furthermore, different consumers are assumed to have different u 

value s. The population heterogeneity is expressed by a Gamma 

distribution. Finally, it is also assumed that product class 

purchase incidence is independent of brand choice and the set of 

explanatory variables. 

The data used by the authors to test the model were related 

to the purchase of a frequently bought product in California 

throughout 1976. The explanatory variables used were categorical 

(though it is stressed that continuous variables are allowed) and 

conf ined essentially to demographic characteristics. The 

resultant findings have shown that the model provided a good fit. 

However, the application of this model involves highly 

complicated estimation procedures. In their study, mainly 
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demographic variables of a categorical nature were used to serve 

as explanatory variables. This is primarily because demographic 

data could be obtained easily from consumer panel records. If 

data related to marketing activities such as advertising and 

sales promotion are required as inputs, this will involve greater 

data collection effort. Nevertheless, this model appears to be 

pr omi s ing and should be applied to explain store choice 

behaviour. 

5.7 Simulation Models of 
_ 

Buyer Behaviour 

Simulation is described by FitzRoy (1976 pg. 72) as the act of 

19 creating a complex model to resemble a real process or system, 

operating the model and deriving conclusions or making deduction 

about the real world". In constrast to models using analytical 

procedure where generally much fewer variables can be included, a 

simulation model is capable of incorporating a multitude of 

variables and building various forms of relationships among them. 

A comprehensive review of marketing simulations is written by 

Kotler (1970). The discussion here will be concerned with 

micro-analytic simulation models which attempt to describe 

individual behaviour. The market behaviour is arrived at through 

the aggregation of the behaviour of individuals. Only three 

simulation models which either incorporate store choice elements 

or have been developed primarily for modelling store choice 

behaviour are examined. These are (1) NOMMAD for the buying of 

frequently purchased consumer nondurable goods, (2) PATRON for 
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modelling the choice of retail outlets within a shopping center 

and (3) SHOP CHOICE model for describing store choice behaviour. 

The NOMMAD Model 

Cook and Herniter (1971) developed the NOMMAD simulation 

model to describe the buying behaviour of frequently purchased 

nondurable consumer products. The primary purposes of the model 

are threefold: to forecast demand, to evaluate market influencing 

policies and to monitor competitive behaviour. 

In NOMMAD, the basic unit of analysis is the individual 

consumer and the basic action is the purchase of the product. 

These individuals are aggregated to provide a picture of the 

total market behaviour. The model is designed to predict the 

purchase behaviour of a population of up to 500 consumers over 50 

time periods in a well-defined market with up to 10 brands and 10 

stores. 

At the input stage of the simulation, a consumer is assigned 

the following: 

(1) An average purchase frequency. 

A time between purchase. 

Number of units purchased. 

(4) Initial store preference. 

(5) Initial brand preference. 

A satisfaction level which determines brand switching. 

155 



The modification of brand choice behaviour in NOMMAD can be 

effected by learning effects (e. g. purchase experience, price 

ch ange s, advertising etc. ), time effects (e. g. forgetting, rate 

of decay of word-of-mouth recommendations) and new brand 

introduction effect. Each of these effects are assumed to exert 

different degrees of influence. 

The NOMMAD model was tested on two products: aluminium foil 

and cold tablets. The results were only satisfactory in the case 

of predicting repeat purchase rates. Considering the amount of 

data required from sources such as consumer panel, advertising 

agencies and special surveys and the complex structure of the 

simulation model itself, we must conclude that NOMMAD does not 

hold great promise in its practical application. 

The PATRON Model 

The PATRON model was developed by Crask (1979) to predict 

cho ic e of retail outlets within a shopping center. It is a 

mic roanalyt ic model with essentially two components: store 

utility and cost. It may be represented as 

b Ui b Ui 
P(ili) --------- sum( -------- 

dd 
Cij Ci* I 

where 

P(i1j) is the probability that a shopper will shop 
at alternative i if he is located at J. 

b measures the congruity between the image of 
alternative i and the shopper's self-image. 
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Ui is the utility of alternative i. 

Cij is the distance from the shopper's present 
location j to alternative i. S, 

n is the number of store alternatives. 

d an exponent derived from the cost components. 

sum summation of all stores alternatives from i=1 to n. 

The store utility is measured by either the store square 

footage devoted to the product needed by the shoppers or the 

number of product lines the store carries which are desired by 

the shoppers. The utitlity weight b is developed to reflect how 

closely a shopper's age, education, income and occupation matched 

those of the "typical" shopper of the store. On the other hand, 

the linear distance between the consumer and the alternative 

store is used to represent the cost involved in visiting a 

particular store. 

The results of the simulation when compared with the actual 

behaviour are found to be dependent on the value of the distance 

(cost) exponents. Its ability to provide prediction is therefore 

limited if a new exponent has to be estimated every time. 

The SHOP CHOICE Model 

The SHOP CHOICE model was developed by Seaman, Blamires and 

Morgan (1981) to assist strategic marketing planning at the 

Cooperative Wholesale Society Ltd. It models individual 

consumer's store choice behaviour. 
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There are three categories of data input required for the 

simulation. These are (1) awareness and availability of store, 

(2) store imagery and (3) attribute saliency. A simulation can 

then be run by changing one or more of the above three inputs in 

order to gauge the effects of the changes. 

The model has been used to test the actual effect of price 

changes by a rival of the C-W-S and the results found to be 

pr omi s ing . The limitation of the model however is that it only 

considers main grocery shopping trips. Moreover, the 

specification of a four level attribute may in most cases appear 

to be inadequate to reflect consumer beliefs. 

5.8 SuMMary and Evaluation 

The work we have so f ar reviewed can be broadly categorized 

into two types of studies: one dealing with the determinants of 

spatial choice decisions and the other with the stochastic 

modelling of buying behaviour in general and store choice 

behaviour in particular. Most of the work on retail patronage 

behaviour is focused on "why" shoppers decide to visit a store or 

a particular shopping center. In contrast, very little emphasis 

has been given to investigate "how" people shop at different 

stores or localities, let alone modelling this form Of spatial 

behaviour. 

The use of simulation models of brand/store choice behaviour 

is restricted. Moreover, its complexity in terms of model 
V 
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structure and data requirement reduces its usefulness in the 

study of buying behaviour. 

Determinants of shopping behaviour 

The most extensively research determinant of spatial choice 

behaviour is location. This was pioneered by Reilly in the 1920s 

when he studied the attraction of larger urban centers for 

shopping by consumers living in smaller towns or rural areas. 

His gravity model incorporated distance and population as the 

only. two factors affecting the drawing power of an urban center. 

His findings were also confirmed or extended by other researchers 

(Converse 1949; Herrmann & Beck 1968; Huff 1969; Thomson 1971; 

Brown 1978). 

The importance of spatial factors such as distance and 

journey time in influencing inter-urban and intra--urban choice is 

also recognized in the case of inter-outlet choice decision. 

Other factors related to location such as ease of access also 

play a part in determining retail patronage decision. MacKay and 

Olshavsky (1975) found that cognitive distance was more important 

than actual distance as a determinant of store choice. 

Store attributes other than its location have also been 

utilized to explain store preference of shoppers. These 

attributes include merchandise offerings, price levels, quality 

of products, store personnel, services provided, store layout and 

decor, availability of parking space and so on. Other 

researchers resort to explain store preference by examining the 
I 
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shopper's perception of the store or store image. It is also 

believed that consumers tend to seek out stores whose images 

closely correspond with those of their own. 

Yet other studies attempt to understand store patronage by 

analyzing the characteristics of shoppers. These may be related 

to demography, socioeconomic status, personality , stages in 

life-cycle, life-style variables (e. g. activities, interest and 

opinions) and so forth. 

This wide range of variables have been variously used to 

explain store patronage decisions via the use of mathematical and 

statistical techniques such as multiple regression, factor 

analysis, automatic-interaction-detector, multidimensional 

sc aling, and so forth. Although several variables such as 

location and merchandise assortment have been consistently found 

to be important explainants of store choice behaviour, their 

strengths generally vary from study to study. other variables 

such as those related to socioeconomic position or personality 

have been found to be of little significance in determining store 

choice preference. However, this may be due to the large 

within-group variation in the data. Investigation of homogeneous 

subgroups of the population may be necessary to provide more 

conclusive evidence. 

Most of these studies also used some measures of store 

loyalty as the dependent variables. According to Jacoby and 

Chestnut (1978),, there are no less than 50 indices of brand/store 

loyalty - In this review, we have also found store loyalty being 
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measured as proportion of purchases devoted to a particular store 

or as some multivariate measure incorporating three separate 

indicants of store loyalty. Because of this multiplicity of 

store loyalty index used, comparison of the resultant findings of 

the diverse studies becomes difficult, if not inappropriate. No 

generalisation of findings can be found. We are therefore loaded 

with numerous ad hoc studies describing why people patronize a 

particular store at a particular point in "'time without their 

being able to offer a general description of retail patronage 

behaviour. 

Jacopy and Chestnut (1978, p. 58-59) also expresses different 

doubts about the validity of the findings on brand loyalty when 

they comment: 

Despite the hundreds of published studies now 
available on brand loyalty, the data necessary 
for evaluating the adequacy of the available 
indices are almost nowhere to be found. Almost 
every single one of these investigations has been 
concerned with attempting* to identify 
relationships between indices of brand loyalty 
and other variables and has ignored the logically 
prior issue of ensuring that the indices 
themselves satisfied basic measurement 
criteria.... most particularly, the criterion of 
validity. Until and unless we can be assured 
that the measure employed in a given study is a 
valid indicant of brand loyalty, we cannot and 
should not accept the purported "findings" of 
that investigation as valid. 

This remark is equally applicable to assessing store choice 

studies. 
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Future work should therefore aim at developing better 

understood measures of store loyalty, as attempted in the present 

study. Moreover, a stronger bias toward replication studies 

should be encouraged so that generalisable results which can 

eventually become the building blocks of a theory of retail 

patronage behaviour can be established. 

A general conclusion about all the "explainants" of store 

preference as described above is that they have no direct 

relevance to the patterns of store choice as reported in this 

study. For instance, given the penetration of a store and the 

average purchase frequency of its shoppers in a base period, we 

can predict the penetration of this store in some future time 

period without knowing the identification and location of this 

store, assuming that the market is stationary. Similarly, the 

prediction of store duplication does not need to take into 

consideration consumers' perception of the store. Also how many 

buyers at a store in one period will buy again at that store in 

the next equal-length period does not depend, for instance, on 

the socioeconomic status of these shoppers. 

Nonetheless, this does not necessarily imply that location, 

store images or other determinants of store choice are of no 

significance. In fact, their effects have largely been subsumed 

by the level of penetration. For instance, if price level and 

merchandise assortment are important for a particular store, the 

ef fect will be reflected by a greater number of people shopping 

there. 
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Stochastic Models of Store Choice Behaviour 

Of the 10 stochastic models described in section 5.6, the LIM 

and NBD have been used to describe store choice behaviour. In 

this study, the Dirichlet has also been tested in its ability to 

predict multi-store choice phenomenon. Two other models, the 

multiple hypergeometric and particularly the integrated 

explanatory model developed by Zufryden (1980) appear to have 

good potential for describing store choice behaviour. 

Rao (1969a) was the first to apply the LIM model to test the 

purchase event feedback effect in store visits. Using a sequence 

of four purchases, he established that the probability of a 

housewife buying a product in a store would be higher (a) the 

more frequently she bought the product at that store and (b) the 

more recently she purchased the product there. 

Jephcott (1972) pioneered the use of NBD to study the buying 

of frequently purchased consum r products at retail 

outlets/chains. He found that the model was very successful in 

predicting the growth of penetration and average purchase 

frequency of shoppers at individual stores. His work has also 

been greatly extended in this study. Similar use of the NBD to 

predict filler-trip frequency was also independently completed in 

the U. S. by Frisbie (1980). 

A comparison of the application of the LLM and NBD to 

describe store choice behaviour clearly shows that the latter is 

superior in many aspects. Firstly., the NBD is simpler in 
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structure and estimation of parameters. Only two inputs, the 

penetration and average purchase frequency in a base period, are 

required. Moreover, both these values can be easily obtained 

from consumer panel data tabulation. In contrast, the LLM 

parametric estimation is highly complicated. If a sequence of 

four purchases is used, seven parameters have to be estimated 

from data on 15 independent response categories. 

Secondly, the NBD assumes market stationarity. This is 

observed to hold in practice in majority of the cases. However, 

the L114 assumes quasi-stationarity in that the parameters of the 

purchase/rejection operators do not change over time but the 

probability of purchase changes whenever a purchase event takes 

pl ac e. 

Thirdly, the NBD models considers population heterogeneity in 

that the average rate of purchase among the population of 

households is distributed according to a Gamma distribution. On 

the other hand, the LLM assumes that all households exhibit 

adaptive behaviour that can be described by feedback operators 

with the same parameters. This is hardly likely to be true in 

practice. For instance, certain households may be more prone to 

switch brands or stores than others because of locational 

convenience and other factors. Moreover,, the assumption of 

linearity in adaptive behaviour may also not hold in general. 

Some households may face "thresholds" in that greater effort has 

to be made to switch to other stores or brands. In this case, 

the feedback operators may be nonlinear in nature. 
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Finally, the NBD has been found to provide good prediction of 

many buying activities. In contrast, the LLM has been used 

primarily to establish "purchase event feedback effect" and found 

to be of little empirical application elsewhere. This is aptly 

summarized by Massy et al. (1970, p. 144): 

(The LLM) has been described extensively in the 
literature, but very little information about 
methods by which the model can be put into 
practical use is available. 

Thus'. the LLM has assumed the curious position of 
being widely discussed and highly revered in some 
quarters while remaining an unknown quantity and 
quite remote so far as most empirical application 
were concerned. 

165 



CHAPTER 6 

DISCUSSION 

We have shown so far how buyers bought instant coffee at 

various stores and the interaction of their brand choice and 

store choice behaviour. It has also been shown that most of 

these store and brand buying activities follow general 

regularities which are predictable by existing models such as the 

NBD, Dirichlet and the duplication of purchase law. The findings 

generalise to other products, as will be discussed in Chapter 11. 

The discussion in this chapter is centered on examining some 

of the broad implications of these findings. Two case studies 

related to the application of the NBD model to norr-stationary 

markets are also discussed. This is followed by a description of 

some of the possible limitations of this study. Finally, a 

suggestion is given for further research in the area of store 

choice as well as in other areas where repetitive activities are 

performed. 

6.1 Implications 

Store cho ic e behaviour is complex. There are many 

alternative stores at different locations from which a consumer 

can buy a product. Individual stores also pursue different 

merchandising policies, adopt varying levels of advertising 

expenditure, possess different images of their own and face 
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different degrees of competition. On the other hand, consumers 

are not homeogeneous. Each of them perceives different needs, 

possesses varying demographic, socioeconomic and psychographic, 

characteristics and is subject to varying degrees of exogeneous 

inf luences. 

Despite this complexity, simple and generalisable patterns of 

store choice behaviour have emerged when the market is examined 

in aggregate. These patterns are also predictable by models. 

Theoretical norms can then be established so that deviations from 

these norms can be measured. All these have practical 

implications for both the retailers and manufacturers. 

Retailers 

Retailers are generally more interested in product category 

sales than individual brands sales, unless competing brands have 

greatly varying profit contributions. To understand how the 

sales of a product at a store accumulate, it is first necessary 

to understand how patrons at a store buy the product. 

Individual stores generally attract widely differing numbers 

of buyers. Each of these buyers at a particular store also buys 

varying amounts of the product. In general, the frequency with 

which each individual shopper buys the product at a given store 

can be approximated by the NBD model. It is also found that most 

of the buyers are light buyers with heavy buyers forming only a 

small proportion of all buyers. This implies that marketing 
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activities aiming purely at increasing the number of heavy buyers 

will be a difficult, if not an impossible task. The number of 

heavy buyers can only be increased if the store can attract more 

buyers so that by NBD allocation more heavy buyers can be 

obtained. 

Equally difficult is to maintain complete loyalty of buyers 

toward a particular store, especially over increasing lengths of 

time period. For instance, slightly over half (54 percent) of 

the buyers of instant coffee at an average store bought instant 

coffee only from that store in a 6-week period. In half a year, 

only one buyer in five at an average store was a sole buyer. 

This finding points to the difficulty of keeping patrons 

completely loyal to one store. Marketing activities with this 

objective are therefore not expected to succeed to any 

significant extent. Nevertheless, a store with bigger market 

share (or higher penetration) generally has a somewhat higher 

proportion of its buyers as sole buyers. 

Over time periods of increasing length, a progressively larger 

proportion of the buyers at a store also buy at some other 

stores. This is a normal pattern and agrees with the observation 

that few patrons purchase a product exclusively from one single 

store. The number of patrons at a given store who also buy at 

another store is directly related to the number of patrons at 

this other store and a coefficient of duplication which is the 

same for all the stores in a particular time period. If the 

coefficient of duplication is high, it is expected that a higher 
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proportion of the shoppers at other stores will buy at this given 

store. The implication for the retailers is that no explicit 

attempt need be made to specifically discourage shoppers from 

buying at other stores. The general tendency is for patrons at 

one store to also buy at other stores. We should therefore 

accept most shoppers at individual stores as overlapping shoppers 

- they buy at store X and they also buy at store Y. Very few 

make purchases at only one store. Nonetheless, larger stores 

tend to attract a greater number of duplicated buyers. 

If sole buyers at a given store are very heavy buyers, their 

small number may be compensated by their heavier rate of buying. 

The findings in this thesis indicate that this is not so. Sole 

buyers are only slightly heavier buyers of a product as compared 

to all the buyers (including sole buyers) at a given store. For 

instance, sole buyers at an average store bought instant coffee 

on average 3.4 times in half a year whereas all buyers made an 

average of 3.0 purchases in the same time period. As comparison, 

duplicated buyers bought the product marginally lower at 2.9 

purchases at an average store. From the retailer's point of 

view, sole buyers are therefore not particularly valuable in 

terms of their contribution to the sales of a product at his 

s to re. 

Sole buyers buy the product only at one particular store. 

Their purchases at the store are equivalent to their purchases of 

the product. In this respect, they are relatively lighter buyers 

of the product as compared to all the buyers at the store. For 
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instance, buyers at an average store bought instant coffee on 

average 7.6 times in half a year while sole buyers bought the 

product 3.4 times. This indicates possibly that sole buyers on 

average are lighter buyers of the product and therefore have 

fewer opportunities to be disloyal, i. e. buying at other stores. 

The decrease in sole store loyalty may also be explained by the 

growth in the number of buyers. Over periods of increasing 

length,, the increase in the number of buyers at a store would 

exceed the corresponding increase in the number of sole buyers. 

The proportion of buyers who stay loyal to only that store 

becomes progressively smaller. This is also because most of the 

to new" buye rs recruited are buyers at other stores who 

occasionally purchase the product at this given store. In 

contrast, duplicated buyers on average are heavier buyers of the 

pr oduc t, averaging 10 purchases in half a year. They therefore 

have greater opportunities to buy at a number of stores. 

Although these different types of buyers buy different 

amounts of instant coffee, the rate they buy the product at 

different stores did not vary very greatly. For example, the 

total product purchased at any store by buyers at a given store 

varies little from store to store although buyers at the smaller 

stores tend to buy the product slightly more heavily. The amount 

of product bought anywhere by the duplicated buyers also does not 

depend on the pair of stores patronised. These findings indicate 

that individual stores are attracting buyers with similar demand. 

It is therefore not possible for a retailer to increase the 

average product consumption of his patrons. 
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Retailers are interested not only in the way buyers purchase 

the product in one particular period but also how buyers at one 

period also buy the product at the same store again in the next 

equal-length period, i. e. their repeat buying behaviour. It may 

be possible to mount an aggressive advertising campaign or sales 

promotion exercise to increase store penetration. Unless some of 

the buyers are "retained" in that they will buy again not 

necessarily immediately but at some future time period, the 

additional marketing effort involved may not be worthwhile. The 

problem is to know whether a certain rate of repeat buying is 

adequate. For instance, about 60 percent of the buyers of 

instant coffee at an average store in one quarter bought again in 

the next quarter. This rate is determined to be neither too high 

nor too low but as predicted by the NBD model. This will give 

assurance to the retailer concerned that his observed 60 percent 

repeat purchasing rate is normal. In general, this rate does not 

vary greatly from store to store although larger stores tend to 

substain a slightly higher level of repeat buying. 

The extent of repeat buying at a store is directly related to 

the average purchase frequency of the buyers at the store. A 

buyer must be relatively heavy to be able to buy more frequently, 

i. e. to become repeat buyers. It is therefore found that 

drastically increasing the level of repeat buying is not 

feasible. This is because of the heterogeneous nature of the 

buying rates of shoppers. Some are heavy while others are light 

buye rs -A light buyer, for instance, who buys the product only 

onr-e or twice at a particular store in a year cannot buy the 
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product at the store every quarter, i. e. be a repeat buyer. The 

implication of this form of repeat buying is that it is certainly 

a difficult, if not an impossible task, to greatly improve the 

repeat buying rate at any store. Moreover, there is generally 

only a small difference between the repeat buying rates for large 

and small stores. 

Manuf acturers 

Manufacturers are interested in the sales of brands. But the 

success or f ailure of a brand may be largely determined by the 

retailers who often play an important role in promoting the sales 

of a brand or brands. Unless a manufacturer can develop loyalty 

toward his brand among the general consumers, his bargaining 

power vis-a--vis that of the retailers will be weak. 

manufacturer might seek answers to the following questions 

concerning the brand buying behaviour of shoppers at individual 

stores: 

0 How do buyers at a store buy individual brands of a 

pr oduc t? 

0 How do they buy different brands of a product within a 

particular store? 

0 To what extent do they buy the same brand across 

different stores? 

0 How does brand choice interact with store choice? 0 
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Analyses in this thesis have shown that there are simple and 

highly predictable patterns associated with these various aspects 

of brand buying behaviour across stores. In this respect, they 

have practical implications for both the retailers and 

manuf acturers. 

Individual brands at a store attract different numbers of 

buyers at that store. It is generally found that a brand with a 

large share of sales within a store also has a large proportion 

of the store's patrons buying it. This proportion is noted to be 

relatively stable over periods of increasing length. The average 

purchase frequency of these buyers differs less from brand to 

brand. This provides the main context in which to view a brand's 

sales performance within a store. 

The rate at which individual buyers at a given store buy a 

particular brand generally follows a downward sloping positively 

skewed curve which can be reproduced by the NBD model. The model 

shows that there are usually more light buyers and relatively few 

heavy buyers. This signifies that it is difficult to induce 

buyers at a particular store to be all heavy buyers of a 

particular brand at that store. 

It is found that a certain proportion of the buyers of a 

given brand at a particular store purchase only that brand and no 

other brands at that store in a specific time period. For 

instance, about 75 percent of the buyers of an average brand of 

instant coffee at an average store bought only that brand in a 

6-week period. In half a year, this proportion decreased to 
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about half (see Table 9.16). The decrease in sole brand loyalty 

within a store is a reflection that these buyers also buy at 

other stores or buy other brands within that store, especially 

over increasing lengths of time period. 

Although few buyers buy a product only from one store, a high 

proportion of the buyers of a given brand at a particular store 

purchase only that brand and no other brand at that store. This 

indicates that the duplicated buying of a brand is relatively 

lower within a particular store but the duplicated buying of a 

product across stores is higher. For instance, the coefficient 

of store duplication in the marketplace for instant coffee 

averaged 1.17 in half a year whereas similar duplication 

coefficient for an average brand of instant coffee within a store 

only averaged 0.65 in the same period. A similarly low 

coefficient was also found in the duplicated buying of brands of 

detergents within a store. However, the coefficient of brand 

duplication within a store was much higher for breakfast cereals 

purchases. This is because there are more varieties of breakfast 

cereals (often indifferent brands) to be bought. Higher brand 

duplication in this case indicates that shoppers tend to buy more 

varieties of breakfast cereals within the same store. 

Similarly, there is also little duplication across store when 

buying a particular brand. The coefficient averaged only 0.69 

for the three products examined. Moreover, it is also observed 

that the coefficient is approximately the same for brand 

duplication within a store or for brand duplication across 
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stores. Both are relatively low when compared to the duplication 

of product purchase across different stores. This implies that, 

in a particular time period, shoppers tend to buy the same 

product across different stores but are less inclined to buy the 

same brand of the product across different stores. They are also 

less likely to buy different brands of the same product within 

the same store. These are basic findings concerning brand versus 

store choice which require more follow-up studies. The various 

coefficients of duplication are shown in Table 6.1 below. 

Table 6.1 Aver. Duplication Coefficient 
over a period of 24 weeks 

------------------- ---------------------------- ------ 
Dulp. coef. (aver) Deter. Cereals Coffee Aver 

-- -- -------- ---- ~ ---- - -- 
Store 0.95 1.13 1.17 1.08 1 
Brands within 

Store 0.72 (1-34) 0.65 0.68 
Brands across 

Stores 0.78 0.70 0.60 0.69 
------------------ I ---------------------------- ------ 

Multi-brand and Multi-store Buying 

To siummarise the multi-brand and multi-store buying behaviour 

of brand I buyers at store X, the analyses indicate that the 

proportion of these buyers who purchased the stated brand at 

other stores or who bought other brands at other stores did not 

depend on the brand I or store X specified. The pattern would 

only be different if the brand in question is a very dominant 

brand within a store such as in the case of Coop's own brand of 

instant cof fee. 
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Table 6.2 illustrates this here. In general, about 34 percent 

of the buyers of brand I at a store also made purchases of other 

brands at the same store. About 42 percent of the brand I buyers 

at store X also bought brand I at other stores. In addition, 

about 57 percent of these brand I buyers at store X bought some 

other brands at some other stores. 

Table 6.2 Percent of Brand I buyers at Store X who engaged 
in multi-store & multi-brand buying in 24 wks 

I-----------I-----------I-----------------------------I 

Brand I Buyi ng PERCENT ALSO BUYING 
at I noir--I I at nort- I 

Store X at X 
---------- 

at X 
- - 

non-X* at non-X 

! PLAB @COOP ! 100 
- --------- 

18 
----- - -- 

32 
----------- 

57 
! NESC @KWIK ! 100 30 44 56 
! PLAB @TESC ! 100 45 48 58 
! NESC @ASDA ! 100 44 46 58 

------------ ---- - ----- --------------------- --- - ---- 
AVER 100 1 34 42 57 

----------- --------- ------- - ------------ 
includes norr--X stores' Private label. 

The marketing implication in this particular case is that 

for buyers of a leading brand at a store (including the store's 

own brand), a sizable proportion of them would still engage in 

multi-brand and multi-store buying. In particular, even the 

existence of a private label does not necessarily lead to higher 

store loyalty. 

Under stationary conditions, it will be inappropriate to 

implement a marketing program aimed solely at preventing buyers 

from pursuing multi-brand and multi-store buying activities. 
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Inter-dependency of Brand and Store Choice 

Both retailers and manufacturers are interested in the 

inter-dependency of brand choice and store choice behaviour. 

From the retailer's point of view, his sales of the product may 

be affected if consumer preference for a particular brand which 

he does not carry is strong. On the other hand, a manufacturer 

is concerned that the sales of his brand may be reduced if a 

large retailer refuses to stock the brand. 

If brand choice is independent of store choice, then the 

following mathematical relationship should hold: 

bIX = bI . bX 

Table 6.3 gives the observed values of bIX and their counterparts 

derived from the above equation for instant coffee in a period of 

24 weeks. It is noted in most cases that brand choice and store 

choice are approximately independent, This is especially so when 

the availability of brands, such as Nescafe, is not restricted. 

The few exceptions where brand and store choice dependency occurs 

are in the case of Mantunna in Kwiksave and most brands in Coop. 

For Mantunna, it was available mainly from Kwiksave. In the case 

of the Coop, it adopted a policy to concentrate more on its own 

private brand. However, this evidence is not conclusive. 

Additional evidence should be obtained from studying other 

product-f ields and in time periods of varying lengths. 
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Table 6.3 Observed and expected values of bIX 

------------- ~--~ -------------------------- 
Inst PLAB NESC MAX H MANT MIBN AVER 
cof. o 

- 
t 0 

- 
t 

--- 
0 

-- 
t 

- 
0 t 0 t o t 

- 
COOP 

-- 
18 

----- 
10 

-- 
7 

- - 
9 

--- 
3 

--- 
5 

------ 
- 

--- 
- 

-- - 
5 

---- 
16 1 

---- 
8 

---- 
10 

KWEK - - 10 7 - - 8 2 10 15 9 8 
TESC 7 7 6 7 6 4 - - 11 8 8 6 
ASDA 4 5 6 5 3 3 - - 7 4 5 4 
MISR 15 16 15 15 10 8 3 4 24 19 13 12 

----- - ------ ------------ -- -- - ----- -- - ---- ---- 
AVER 11 10 9 9 6 5 5 3 11 12 9 8 

------------------------------- ---- ---- 

Nevertheless, the above findings on instant coffee agree 

with that of Massy (1966, p. 170) who stated that "brand loyalty 

and store loyalty are not highly correlated with each other" - 

However, Rao (1969a) and Carman (1970) found that store loyalty 

was the most important correlate of brand loyalty but both 

authors were aware that this could be explained by the presence 

of private label which led to greater dependency between store 

and brand choice behaviour. 

6.2 Two Applications 

The models used in this thesis generally describe store 

choice patterns under stationary conditions. In this section, 

two case studies illustrating the use of the NBD model in a 

norr-stationary market are examined. One deals with the 

non-availability of a brand in a store and the other is concerned 

with the effect of seasonality of demand on the growth of store 

sales. 
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Case 1: Non-availabilitz of Brand 

When a particular brand is temporarily not available from a 

particular store, the potential buyers of this brand at a store 

face four main options: 

0 switch to buying other brands at the same store. 

0 search for the same brand at other stores. 

0 defer buying until the next shopping trip. 

0 buy substitute product at the same store or other stores. 

We now illustrate the use of repeat buying theory in 

assessing the impact of a strike on the buying behaviour of a 

particular brand (Kellogg Cornflakes) which was not available for 

a period of' time, notably in the second 6-week period out of four 

consecutive 6-week periods. Several questions need to be 

answered here. They are as follows: 

(a) To what extent did the absence of the brand affect the 

sales and penetration of cereals at each store? 

To what extent did it affect the brand's sales and 

penetration within the stores? 

(c) What was the level of repeat buying after the supply of 

the brand was restored? 

The effect of the strike on the sales of breakfast cereals 

at, say, Tesco and Sainsbury as well as the sales of Kellogg 

cornflakes within these stores may be gauged by examining Table 

179 



6.4 below. It is noted that both Tesco and Sainsbury suffered a 

drop in sales of slightly over 30 percent between Periods I and 

II. The reduction of Kellogg Cornflakes sales within each of the 

two stores was a drastic 90 percent between these two periods. 

Nonetheless, the sales began to pick up after the strike was 

over,, as noted in Periods III and IV. 

Table 6.4 Sales of Cereals and Kell. Cornflakes at Tesco 
& Sainsbury over four consecutive 6-wk periods 

----------------------- ------------------ 
Sales of Cereals Sales of Kell. Corn. 

successive 6-wk period successive 6-wk period 
Store I II III IV I II III IV 

------------------------ ----------------------- 
TESCO 404 271 359 369 48 5 57 57 

SAINS 531 365 482 552 86 9 57 75 

------ ---------------- ------------------------ 
AVER 468 318 420 460 67 7 57 66 

------------- ------------------ - ---- 

Table 6.5 shows the penetrations of breakfast cereals at 

Tesco and at Sainsbury as well as the penetrations of Kellogg 

Cornflakes (K. C. ) at these two stores (i. e. percent of Tesco or 

Sainsbury buyers of breakfast cereals buying Kellogg Cornflakes) 

over four consecutive 6-week periods. 
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Table 6.5 Store and brand penetration within store for 
cereals 

_purchases 
in four 6-week periods 

--------------------------------------- 

Breakfast consecutive 6-week period I 
Cereals I II III IV AVER 

---------------- -------------------------- -------- 
Cereals @ TESC 19 (16) 19 19 19 

Cereals @ SAIN 22 (19) 26 27 25 
---------------- ---------------------------- -------- 

1 K. C. @ TESC 22 (3) 26 26 25 

K. C. @ SAIN 27 (5) 21 24 24 
--------------- -------- ------------------ -------- 

It is observed that buyers of cereals at both Tesco and Sainsbury 

suffered a small reduction of penetration between Periods I and 

II. Store penetrations in both Periods III and IV appeared to be 

relatively stable when the brand Was again available. However, 

the decrease in the proportion of store shoppers buying Kellogg 

Cornflakes between Periods I and II was extremely large. This 

was because the buyers at these stores were mostly unable to 

purchase Kellogg Cornflakes. The reduction was from 22 percent 

to 3 percent for Kellogg Cornflakes buyers at Tesco and from 27 

percent to 5 percent for Kellogg Cornflakes buyers at Sainsbury. 

Howevers Kellogg Cornflakes penetration at both these stores 

returned to normal in Periods III and IV. As far as penetration 

and sales were concerned, there was no after-effect of the strike 

in Period II. 

Table 6.6 gives the observed repeat buying behaviour at these 

stores as well as those of Kellogg Cornflakes at the respective 

stores between pairs of consecutive 6-week periods. 
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Table 6.6 Repeat buying at stores and of Kellogg Corn 
at stores over pairs of 6-wk periods 

II--------------------------II 

consecutive 6-week period ! 
B/f Cereals ! I/Ii WIII III/IV ! AVE R 

------ -------- ---------------------------- -------- 
Cereals @ TESC 54 62 61 59 

Cereals @ SAIN 1 
-- 

56 73 65 65 
-- ------------ 

K. C. @ TESC 
--- -- 

6 
---------- 

0 
- -------- 

32 

K. C. @ SAIN 11 33* 38 1 
---------------------------- I -------- 
3 repeat buyers out 9 buyers. 

It is observed that between Periods I and II, the repeat buying 

of Kellogg Cornflakes at both stores was very low because of its 

non-availability. Between Periods II and III, the lower repeat 

buying was also evident because there were very few buyers of 

Kellogg Cornflakes at these stores in Period II. However,, the 

repeat buying of the brand at these stores between Periods III 

and IV was higher, once the brand was again available at these 

two stores. 

If we next examine the repeat buying of Kellogg Cornflakes at 

these stores between Period I and one other later period 

respectively, we note that there was a steady increase in the 

proportion of shoppers of Kellogg Cornflakes in Period I buying 

again in Periods III and IV respectively. As shown in Table 6.7, 

only 6 percent of the Tesco buyers of Kellogg Cornflakes in 

Period I bought Kellogg Cornflakes at Tesco again in Period II. 

However, 25 percent of the buyers of Kellogg Cornflakes at Tesco 

in Period I did the same again in Period III. Finally, about 58 
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percent of the Kellogg Cornflakes buyers at Tesco in Period I 

bought the same brand at the same store in Period IV. There was 

therefore a gradual increase in the incidence of repeat buying, 

once the availability of Kellogg Cornflakes was restored and 

consumers were able to buy Kellogg Cornflakes again. A similar 

trend is shown for Sainsbury. 

However, the repeat buying of the product in total at these 

two stores did not change very greatly between Period I and the 

other periods, with an average of 57 percent for Tesco and 64 

percent for Sainsbury, as is shown in Table 6.7. 

Table 6.7 Repeat buying at stores and of Kellogg Corn 
at stores over pairs of non-sucessive periods 

-------------- 
I-- 

------- --------------- -------- 

'Non-consecutive 6-wk period 
B/f Cereals I/Ii I/III I/IV AVER 

--------------- ---------------------------- -------- 
Cereals @ TESC 54 59 58 57 

Cereals @ SAIN 56 66 70 64 
------ -- ------ ---- ----- - ---------------- ---- - -- 

K. C. @ TESC 6 25 58 

K. C. @ SAIN 11 26 44 1 
-- - ----------- ------------ I -------- 

The next problem is to determine the extent to which repeat 

buying behaviour was destabilised between consecutive 6-week 

periods by the non-availability of Kellogg Cornflakes. This 

might be clarified by examining the difference between the 

observed values and the theoretical norms as established by the 

NBD model. This is shown in Table 6.8 below. We note that the 

discrepancies between the observed and expected levels of repeat 
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buying of cereals for both Tesco and Sainsbury were relatively 

small in the three pairs of consecutive 6-week periods examined, 

especially between Periods III and IV. However, there were great 

differences between the observed and theoretical levels of repeat 

buying for Kellogg Cornflakes at these two stores for Periods I 

and II as well as for Periods II and III. But there were no such 

discrepancies between Periods III and IV when Kellogg Cornflakes 

was again available. Repeat buying was normal. 

Table 6.8 NBD estimates of repeat buying 
at stores and K. C. at stores 
between pairs of 6 weeks periods 

I I-- --------------------------I 

B/f Two consecutive 6-wk periods 
Cereals! I/Ii IVIII III/IV 

0t0t0t 
----------------------------------- 

TESC 54 66 62 58 61 62 

SAIN 56 68 73 62 65 63 
-------- - ----- - ------------------ 

K. C. 
-------------- - ----- ------------ 

TESC 6 36 0 30 32 34 

SAIN 11 52 33 ns 38 30 
-------------------- --------------- 

ns: no NBD solution with w--1 - 

Comparison of Tables 6.7 and 6.8 reveals that a higher than 

predicted proportion of Period I Kellogg Cornflakes buyers at a 

given store repeated their purchases in Period IV. For example, 

58 percent of the Kellogg Cornflakes buyers at Tesco in Period I 

bought the brand again at Tesco in Period IV, as compared to the 

theoretical norm of 34 percent. This indicates that there was no 

erosion of store/brand repeat buying loyalty as a result of the 
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strike. The higher than expected repeat buying level could be 

due to shoppers stocking up again for a staple brand like the 

Kellogg Cornflakes. 

In general, the findings show that the repeat buying of the 

product at a store was not greatly affected by the absence of a 

particular brand from the store in the short run as analysed 

here. The incidence of repeat buying of a non-available brand 

wa s however greatly affected. This is as expected since 

potential repeat buyers could not buy the brand. Nevertheless, 

the disturbance appeared to be short-lived. Normal pattern of 

repeat buying was again witnessed when supply of the brand was 

resumed. The implication is that short-term shortage or absence 

of a brand need not have lasting effect on the repeat buying 

loyalty of shoppers. 
Aý - 

However,, a difficulty in analysing the effect of the 

norr-availability of a brand as described above lies in the 

problem of determining the precise point of time at which 

availability of a brand was cutoff. For instance, Kellogg 

Cornflakes might still be bought'at some of the stores in the 

second 6-week period while others stores were left with no stock 

even in the latter part of the first 6 weeks. Moreover, 

different branches of the same store/chain might also have had 

different levels of Kellogg Cornflakes stocked. It is also noted 

that the level of repeat buying between Periods I and III was 

lower than that between Periods I and IV. This indicates 

possibly that the supply of brands (including Kellogg Cornflakes) 

0 

185 



which were not available in Period II were only gradually being 

resumed during Period III and more fully in Period IV. 

Another problem is related to sampling. For instance, the 

NBD predicted repeat buying level of Kellogg Cornflakes at 

Sainsbury between the first and second 6-week period was based on 

the higher w value in Period I, thus giving a higher predicted 

repeat buying of 52 percent. 

Further evidence should therefore be examined for cases of 

this kind. For instance, data over a longer time duration could 

be used to assess the effect of the absence of a brand on 

shoppers' repeat buying behaviour. Other product-classes where 

similar norr-stationarity is observed should also be examined to 

provide generalisable results. 

Case 2: Seasonal Effect on Store Sales 

The sales of soup products are seasonal in nature. Sales in 

the summer are generally lower than those in the autumn or winter 

seasons. In this case, it is necessary to determine how do sales 

at a store actually increase between say the summer and autumn 

pe riods. For instance, was the increase in sales due to their 

being more repeat buyers, to them buying mre, to there being 

more "new" buyers, to these buyers buying more or a combination 

of the various possibilities? 

For illustration, we shall consider the case of Sainsbury 

although other stores also exhibited more or less the same 

186 



pattern. It is noted that the level of purchases at Sainsbury 

had increased during the autumn season to 61 purchases per 100 

households from a level of 25 purchases in the summer. The 

latter level can also be considered as the "stationary norm" had 

there been no seasonal effect. This is shown in Table 6.9. The 

problem is to determine if the increase in sales was a result of 

more repeat buyers, repeat buyers buying more, more new buyers, 

new buyers buying more or a combination of them. 

Table 6.9 Sales per 100 households at Sainsbury 
in the summer and autumn quarters 

---------------- I-- ------------------- 
Sainsbury ! Summer* Autumn Difference 

--- ------- -------------------------------- 
Sales per 100 25 61 36 

households 
---------------- ------------------------ 

*used as theoretical norm. 

The source of sales increase in the autumn will be better 

understood when we classify all the buyers buying at Sainsbury 

into repeat buyers (i. e. those who also bought in the summer) and 

new buyers (i. e. those who did not buy in the summer). This is 

shown in Table 6.10 below. First it is found that the autumn 

sales of 61 purchases per 100 households were contributed by 21 

percent of the sample of 888 households each making an average of 

2.9 purchases of tinned soup at Sainsbury. 

This sales level can then be further broken down into those 

contributed by repeat buyers and those by new buyers. In this 

instance, the total 21 percent of households buying at Sainsbury 
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can be divided into 7 percent repeat buyers buying at an average 

rate of 4.5 purchases and 14 percent new buyers each making an 

average purchase of 2.1. The total sales of 61 purchases per 100 

households were therefore made up of 32 purchases by repeat 

buyers and 29 purchases by new buyers. 

Table 6.10 
Observed No. of soup purchases per 100 buyers at Sainsbury 

in autumn divided into repeat buyers and new buyers 

----------------------------------- --------------------- 
Sainsbury Purchases made by Total 

----------------------------------- --------------------- 
All Buyers 21% of the sample buying 61 

at an average rate of 
2.9 purchases. 

------- --------------------------- --------- 
Repeat Buyers 7% of the sample buying 32 

at an average rate of 
4.5 purchases. 

New Buyers 14% of the sample buying 29 
at an average rate of 
2.1 purchases. 

--- -- - --------------------------- - -------------------- 

Although we know that there was an increase of 36 purchases 

per 100 households between the two quarters, we would be unable 

to tell if the increase was a result of more repeat buying or 

additional new buying without the aid of a standard norm. The 

source of increase therefore can only be traced if we have a 

theoretical norm which gives in this case the number of repeat 

buyers,, new buyers and their buying frequency there would have 

been if there had been no seasonal influence. In other words, we 

need to compare the observed incidence of repeat and new buying 

with the level expected if there were no seasonal effect, i. e. 
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under stationary conditions. This norm is here provided by the 

NBD - 

Give n the store penetration and the average purchase 

frequency of these buyers at Sainsbury in the summer, the theory 

predicted that the total 11 percent of sample households buying 

at Sainsbury under stationary conditions is made up of 7 percent 

repeat buyers buying at an average rate of 2.9 purchases and 4 

percent new buyers averaging 1.4 purchases each. This is shown 

in Table 6.11. 

Table 6.11 
Observed and Theo. No. of soup purchases in autumn per 100 
households at Sainsbury divided between repeat & new buyers 

---------------- ---- ------------- 

Autumn Sales Percent of Average Sales ! Sales! 
at sample purchase per 100 

Sainsbury buyi ng frequency households! dif. 

---------------- - 
0t 

--- ------- 
0t 0t 

---------- 
Repeat Buyers 77 4.5 2.9 32 20 12 

New Buyers 14 4 2.1 1.4 29 5 24 

---------------- ---------------------------------- 
All Buyers 21 11 2.9 2.3 61 25 36 

---------------- ----------------------------------- 

It is observed that there was no increase in the proportion 

of repeat buyers. In both quarters, about 7 percent of the 

sample of households were repeat buyers at Sainsbury. However., 

these repeat buyers in the autumn bought on the average 4.5 times 

as opposed to the theoretical summer norm of 2.9 purchases. We 

therefore have the same level of repeat buying but with repeat 

buyers buying much more heavily. Of the total of 32 purchases 
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per 100 households made by these buyers in the autumn, the 

difference of 12 from the norm was a direct result of these 

buyers buying more. 

In contrast, the number of new buyers in the autumn far 

exceeded the theoretical prediction. Although only 4 percent of 

the sample was expected to be new buyers, 14 percent actually did 

Soo In this instance, not only were there more new buyers but 

these buyers also bought more heavily. They bought at an average 

rate of 2.1 purchases as compared to the norm of 1.4. In total, 

these new buyers accounted for an additional 24 purchases per 100 

households in the autumn as a result of seasonal buying. 

With these detailed analyses, we can conclude that the 

increase in sales between the two quarters was firstly due to 

there being more new buyers who also made heavier purchases, and 

secondly to repeat buyers buying more frequently. On the whole, 

about 2/3 of the increase of 36 purchases were accounted by more 

new buyers and their heavier rate of buying and the rest by 

repeat buyers buying more. 

In the case of other stores, the pattern is more or less the 

same . as is shown in Table 6.12. In general, the proportion of 

the sample of households who were repeat buyers at each 

individual store was as expected by the theory. From a marketing 

point of view, this is a remarkable result. But these buyers 

were heavier buyers than predicted. Also there was on average 

about three and half times more new buyers than expected and they 

purchased more frequently. 
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Table 6.12 Repeat buying of tinned soup at 
stores over two 12-wk periods 

----I--- 

Tinned! 
--- ------ 

bR 
----- 

bN 
----- ---------- 

wR 
----- 

wN 
Soup 0 t 0 t 0 t 0t 

------- ----- ---------------------- 
TESC 7 6 13 3 5.1 3.0 2.6 1.5 
SAIN 7 7 14 4 4.5 2.9 2.1 1.4 
COOP 4 4 8 2 3.9 2.8 2.5 1.4 

SYMB ! 3 4 8 2 4.3 3.3 1.9 1.4 
INTL ! 2 2 5 1 3.7 2.6 3.0 1.3 
MISR ! 9 10 20 4 4.4 3.4 2.0 1.4 

-- 
AVE R 

-- 
5 

------- 
5 

----- 
11 

----- 
3 

---- 
4.3 

------ 
3.0 

------------ 
. 
2.4 1.4 

---------------- ~ ------------------------ 
note: bR and bN as pe rcent of total sample. 

Summary 

The above two case studies illustrate the use of NBD to 

predict buying behaviour under conditions of norr-stationarity. 

The benefit of the model is in its ability to provide a norm from 

which deviation can be determined. This may lead to a better 

understanding of the deviation and finding an explanation for the 

deviation. 

Other areas where the model can be used may include, for 

example, in evaluating the effect of sales promotion, determining 

the effects of brand assortment policy, assessing the strength of 

competitors and so forth. 

6.3 Limitations of the Study 

Like most research work, a study of store choice behaviour as 

reported in this thesis is not without its limitations. One 

limitation is related to the models used. The other is concerned 
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with operational limitations. Despite these limitations, the 

utilities of the models are not affected. 

Model Assumptions 

Models are inevitably a simplified representation of some 

parts of the real world. Their representativeness and validity 

generally depend on the assumptions made and other constraints 

imposed by the environment. 

Both the NBD and Dirichlet models are based on the explicit 

assumption of market stationarity. They have not incorporated 

variables which are capable of heralding the onset of a dynamic 

process and might provide useful signals for marketers in 

preparing for changes in the marketing enviroment. The models 

therefore do not aim to predict what will happen if the 

equilibrium of the market is disturbed. 

This limitation of the models is perhaps less restrictive 

than has often been believed. ' This is largely because most 

markets are basically in equilibrium most of the time, especially 

in the short or intermediate run. A disturbance such as that 

arising from a stock-out or promotional activity would produce 

only temporary disequilibrium. A return to normality is expected 

within a short time in most cases. In fact, the models are 

useful in these cases to supply theoretical norms with which the 

effects of temporary non7stationary can be gauged. 
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Another limitation of the models is that they generally apply 

to the purchase of frequently bought norr-durable consumer goods, 

such as grocery products and toiletries. Although the NBD has 

been applied on a limited scale to the study of semi-durable 

goods such as clothing (Ehrenberg 1972) and the purchase of 

educational service (Ehrenberg 1979) and industrial buying 

(Easton 1976; Ehrenberg 1975), more replication studies in these 

areas are desirable. 

Operational Limitations 

This specific study deals with only store groups rather than 

with individual retail outlets. For instance, the definition of 

a Tesco buyer is one who buys at any Tesco store, irrespective of 

whether it is a superstore or a supermarket; a Symbol shopper can 

be one who buys from stores under different management but 

belonged to the same collective buying organization. It is 

therefore difficult, because of lack of detailed data, to 

establish whether a sole buyer is actually buying at the same 

Tesco store throughout the period under consideration or if he is 

making purchases at various Tesco stores. 

A further difficulty also arises when one attempts to 

determine whether a duplicated buyer at Tesco and Coop is in fact 

buying at two specific stores or stores under the same chains. 

In addition, the grouping of all miscellaneous stores into one 

category also means that considerable amount of detailed data has 
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been lost. However, the remarkable fact is that the model still 

holds in general, despite the various definitions of a store. 

Another limitation of this study is that it did not consider 

the locational components of store choice behaviour. In the 

present study, no data are available on the exact location of the 

consumer panel member nor the specific stores visited. Such 

detail may in future be incorporated so that research questions 

such as whether duplicated buyers normally buy within a specific 

area or to what extent spatial factors determine a family's store 

repertoire can be answered. Although me have found simple and 

predictable patterns of store choice behaviour without 

incorporating locational factors, investigation of data which 

incorporate such factors might provide further substantive 

evidence to confirm our earlier findings. 

Another caution needs to be made as the study dealt with both 

primary and secondary trips. It is believed that secondary 

shopping is likely to involve a more circumstantial element in 

the choice process and need to be considered differently (Seaman 

et al. 1981 ). In this study, we considered the purchase of only 

one single product at a time. There is no doubt that this 

approach would have included both the primary and secondary 

trips. Nevertheless, it is important to consider the buying of 

more than one product class in any future study so that any 

difference in shop choice behaviour when embarking on a primary 

trip as compared to that of a secondary trip may be determined. 
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6.4 Future Work 

Research is a continuous process. The discovery of new facts 

requires further understanding and explanation. One provides the 

lead as well as the stimulant for the other, a natural process of 

knowledge accumulation. 

Similarly, this particular study has contributed fresh 

knowledge to some aspects of store choice behaviour not hitherto 

discovered. Naturally, additional work can be carried out in 

many directions. 

The study described here is confined to an analysis of how 

people select stores as well as the interaction of store and 

brand choice behaviour. In this respect,, future work can be 

directed at the investigation of store choice behaviour of light 

and heavy buye rs , the effects of deals on buyers' brand/store 

selection process. Also of interest is the pattern of store 

cho ic e by buyers belonging to different demographic and 

socio-economic segments. Other than some preliminary work 

reported in this thesis, further research should be carried out 

to examine if these patterns conform to those predicted by the 

NBD or other stochastic models. 

The advent of generic brands and the growth of limited 

assortment stores have, according to a Business Week report 

(1981), altered the brand/store choice behaviour of grocery 

shoppers in the U. S. It is observed that generic brands have 

taken share not only from market leaders but also from the weaker 
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brands as well as store brands. An analysis of the repeat buying 

of generic brand and at limited assortment stores will therefore 

pr ovide valuable understanding of the effect of this new 

phenomenon on brand and store choice decision processes. 

Another area for further research lies in integrating and 

explaining the various forms of regularities so far discovered 

and how these patterns of store choice can aid retailers in 

making better merchandising decisions. Some work has been 

completed by Jones and Zufryden (1980) to include explanatory 

variables for brand choice modelling. Additional work in this 

direction to explain store choice behavour should be encouraged. 

Instead of examining store chains or groups, research into 

buying behaviour at specific store should be studied. This may, 

for example, provide information on whether store loyalty carries 

across store groups or is highly store-specific. In addition, the 

effect of store location may be incorporated. Some insights can 

be developed as to what extent, for example, car-owning 

households are different in their spatial distribution of retail 

patronage as compared to that of no-car families. 

A longitudinal study of store choice behaviour spanning over 

a5 or 10 years interval may be useful in detecting any long-term 

change in shop choice process. It is then possible to study the 

direction and magnitude of change between two points in time. 

Such changes may be in the choice of store, in the frequency of 

purchase or in the duplication of purchase behaviour of shoppers. 
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The main model used in this study is the NBD. It is felt 

that the Dirichlet has great potential in predicting various 

other aspects of store choice behaviour. The application of the 

Dirichlet model should in future be further extended to the study 

of choice of store in more product fields as mell as in the 

choice of brands within a store. 

This thesis has successfully extended the known patterns of 

brand cho ic e behaviour to store choice. Other types of 

repetitive activities could also be investigated to determine if 

existing stochastic models can be employed to provide prediction 

of their choice behaviour. Some examples are: 

(a) The use of credit cards can be studied to establish if 

there is any regularity in usage pattern. For instance, 

it is possible to determine how people use credit cards 

in terms of their frequency of use or categories of use 

such as for dining, grocery shopping etc - 

(b) The repetitiveness in the utilization of banking 

f acili ties such as cheque writing or cash card 

withdrawal can be investigated. Some pertinent 

questions to ask are, for example, whether customers use 

fewer cheques after obtaining cash cards. The extent of 

the duplication of cheque and cash card usage will have 

also important implication for planning teller service 

and automation. 
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(c) Other repetitive activities such as visits to clinics, 

patronage of fast-food outlets, mail-order purchases 

etc . may be investigated to determine if the NBD or 

other models can be used to provide a good prediction of 

these activities. This can be useful, for example, in 

assisting the management of a mail-order house to 

determine if the firm is getting mainly new buyers and 

very few repeat buyers, and whether this represents 

very dissatisfied customers. 

The list above represents only some of the potential areas 

for future research. There is no doubt that more work in this or 

associated areas dealing with human choice behaviour can be 

investigated. 
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PART II DETAILED FINDINGS 

In Part I of this thesis, an overview of the main 

findings was provided. In Part II, the various 

findings are now examined in greater detail. In 

addition, the buying of other product classes and of 

buyers indifferent socio-economic groupings are also 

investigated to show that the patterns found are not 

perculiar to only one set of data. This is followed 

by a discussion of the fit of theoretical models. 

Finally, the analysis procedure used in data 

reduction is described. 

The seven chapters in Part II are as follows: 

PRODUCT BUYING AT INDIVIDUAL STORES. 

PRODUCT BUYING ACROSS STORES. 

BRAND BUYING WITHIN INDIVIDUAL STORES. 

(10) BRAND BUYING ACROSS STORES. 

(11) GENERALISATIONS AND EXTENSIONS. 

THE FIT OF THEORETICAL MODELS. 

ANALYSIS PROCEDURE. 
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CHAPT ER7 

PRODUCT BUYING AT INDIVIDUAL STORES 

In this chapter, the focus is on how buyers of a particular 

product purchase it at individual stores. This important aspect 

of buyer behaviour has not been examined by previous writers in 

great detail, as compared to the heavy emphasis devoted to the 

study of brand choice behaviour. 

The findings in this study show that when buying a product, 

the behaviour of the buyers in their choice of stores is highly 

regular and predictable. In fact, both brand choice behaviour 

and store choice behaviour exhibit similar patterns and can be 

approximated by the same stochastic model, the Negative Binomial 

Distribution. 

The detailed results are examined in the following sections: 

7.1 Market Stationarity. 

7.2 Frequency Distribution of Product Purchases. 

7.3 Store Penetration. 

7.4 Average Purchase Frequency. 

7.5 Incidence of Repeat Buying. 

7.6 Buying Frequency of Repeat Buyers. 

7.7 New and Lapsed Buyers. 
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7.1 Market Stationarity 

This study makes frequent use of the NBD model which is based 

on the premise that the market is in a steady-state condition. 

It is therefore imperative to determine if there is any great 

fluctuation in the market shares of different stores over 

consecutive periods of equal length. The 24-week data on the 

buying of instant coffee are therefore conveniently divided into 

four sucessive periods of 6 weeks each. They are labelled as 

periods 1,11,111 and IV. 

As shown in Table 7.1, the market shares (measured in terms 

of number of purchase occasions) of different stores over the 

four periods are more or less stationary with some exceptions. 

For example, Tesco registered a steady rise in market share from 

11 percent to 17 percent over the four periods under 

consideration. In addition, some other smaller variation 

occurred. 

It is generally accepted that complete market equilibrium c. an 

seldom if ever be attained. This state of non-stationarity means 

that the theoretical NBD model used can never provide exact 

prediction. Nonetheless, the degree Of non-stationarity is 

sufficiently small in this case that only small departure from 

theoretical model is expected. 
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Table 7.1: Market share of stores(percent) 
over 4 sucessive 6-week periods 

--------------------------- 

MS I Ii III IV I AVER I 
------------- ----- -- ----- 

COOP 22 20 22 19 1 21 1 
KWIK 17 20 18 21 1 19 1 
TESC 11 14 15 17 1 14 1 
ASDA 12 11 11 11 11 

SYMB 7 5 6 7 16 
INDP 6 5 5 6 16 
FINE 4 2 2 2 2 
MISR 21 23 21 17 21 

------ -------------- ------- 
TOTAL 100 100 100 100 100 1 

------ -------------- ------- 

7.2 Frequency Distribution of Store Purchases 

In a particular time period, the rate of buying a frequently 

purchased branded consumer product normally varies from 

individual to individual. Some will buy a few times; others will 

buy very heavily and some of the households may never buy at all. 

In the case of instant coffee, for example, about 83 percent of 

the population did not buy it at all in a 1-week period. This 

percentage came down to 35 percent in a quarter and 24 percent in 

half-&-ye ar. of those who did buy at all in a time period, the 

number of times they each bought can in fact be approximated by 

the NBD as first discovered by Ehrenberg(1959). Morever, similar 

patterns were also observed in the buying of individual brands. 

It has also been established that the frequency distribution of 

purchases at a store can be similarly described. 
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Table 7.2 depicts the proportion of shoppers making different 

number of purchases over a half-year period at individual stores. 

For instance, 45 percent of Coop buyers bought instant coffee 

only once at Coop and 15 percent managed two purchases. In 

general, fewer and fewer buyers purchased more and more 

frequently. This can be represented by a downward sloping and 

positively skewed curve. The Coop pattern is not one in 

isolation. All other stores appear to share generally the same 

basic structure. Furthermore, similar patterns were also found 

in the quarterly data. The finding that stores as diverse as 

Kwiksave (primarily a discount store) and Independent Grocers (a 

grouping of many independent retailers) exhibit more or less the 

same pattern is itself a remarkable phenomenon. 

Table 7.2: Proportion of buyers at each store 
making R purchases over 24 weeks 

------------------------------------------ 
R COOP KWIK TESC ASDA SYMB INDP 

----------------------------------------- 
1 45 33 38 29 52 54 
2 15 20 19 28 13 20 

13 9 12 14 12 17 10 
4 6 8 9 10 2 3 
5 4 3 7 4 16+ 13+ 
6 3 4 4 17+ 
7 5 5 4 
8 3 3 5+ 

1 9+ 10 12 
- - 

TOTAL 
-------- 

100 
-------- 

100 
------ 
100 

------- 
100 

------ 
100 

-- 

---- - 
100 

------- 
N* 

-------- 
231 

-------- 
183 

------ 
175 

------- 
119 

--- 
84 91 

-------- --- - --------- ------------- - ----- 
+ indicate the grouping of th at number and higher 
* no. of buyers at each store out of 841. 
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Although most stores exhibit similar regular patterns., they 

do differ in the number of buyers they attract and in the 

distribution of buying frequency of these buyers. For example, 

Coop attracted 231 buyers whereas Kwiksave had only 183 out of 

the total of 841. Moreover, while 33 percent of Kwiksave 

shoppers were one-time buyers and 20 percent of them bought 

twic e, the corresponding figures for Coop were 45 percent and 15 

percent respectively. 

Since the frequency distributions of purchases by buyers at 

various stores conform to a similar basic structure, it may be an 

indication that modelling is possible. The problem is to 

determine if an existing marketing model can be adopted or a new 

model has to be developed. In this case, the NBD model was found 

to yield an excellent fit. The results are depicted in Table 

7.3. 

To examine if the f it is good, the chi-square test is used. 

It showed no significance at all at the 5 percent or 1 percent 

level for Coop, Kiwksave and Tesco. In the case of Asda,, the 

test was significant at the 5 percent level and caused mainly by 

a shortfall of once-only buyers and an excess of buyers who 

bought twice. 

It is also noted that slightly more buyers at Coop bought 

more frequently than that predicted by the model. For example, 

41 of them bought 7 or more times as compared to the estimated 

31. One possible hypothesis is that the higher number of heavy 
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buyers at Coop were mainly older buyers who for various reasons 

preferred to shop more frequently. 

Table 7.3: Number of R purchases of Instant 
Coffee at selected stores in 24 weeks 

I ------ 
I- 

ISTORE ! 
----------- 

COOP 
------ 

KWIK 
-------------- 

TESC 
------------- 

ASDA 
------------ ---------------------------- ------------- 

R 0t 0t 0t 0t 
------------- - ------- -------------------------- 

0 610 (610) 658 (658) 666 (666) 722 (722) 1 
11 103 89 61 67 67 73 35 46 1 
21 34 44 36 33 34 34 33 22 1 
3 21 27 22 20 24 20 14 13 1 
41 14 18 15 14 16 13 12 91 
51 10 13 6 10 12' 9 56 
61 89 78 66 20+ 23+ 
7 11 7 96 75 
8 85 55 9+ 15+ 
9+ 22 19 22 20 -- 

---------------------------------------- ------------- ; 
TOTAL 841 841 841 841 841 841 841 841 1 

---- -- ---- -------------- --- --- - --- ------------- 
Ichi-sql 12.06 4.51 6.18 9.76 

-------- ---------------------------------------- 
+ indicates grouping of R purchases and higher. 

As judged from the proximity between the observed and 

theoretical values, there is no doubt that the NBD has provided 

very good prediction. Examination of the buying rate at stores 

over a quarter and that of the buying of different products also 

showed that the NBD provided a good fit. 

Another independent research paper by Frisbie Jr. (1980) in 

the U. S. also indicated that the NBD model gave good estimate of 

the distribution of filler trip frequency in general although he 

did not consider buying at individual stores nor did he consider 

the purchase of specific product. 

205 



7.3 Store Penetration 

Store penetration is def ined as the proportion of the 

population of households who bought the product at least once at 

that particular store over a specific time interval. This is 

Is usually denoted as bX for store X. 

Table 7.4 gives the values of store penetration over four 

consecutive periods of 6 weeks each referred to as periods I, II, 

III and IV. It is observed that the value of bX remained 

relatively stable over time with the main exception of Finefare. 

Table 7.4 Store Penetration (percent) 
over sucessive 6-week periods 

---------------- -------- I ------ 
I Ii III IV I AVER I 

--- ------- 
COFFEE 54 52 53 53 53 

---------------- ---- - -- 
COOP 16 13 15 12 14 1 
KWIK 12 11 12 12 12 
TESC 9 10 10 11 10 
ASDA 8 77 7 7 

SYMB 4 44 5 4 
INDP 5 44 4 4 
FINE 3 12 2 2 
MISR 15 16 15 13 15 

----------- 
AVER 9 89 8 8 

-------------------- --- ------ 

Over periods of longer duration, each individual store was 

able to obtain a higher level of penetration. For example, while 

3.8 percent of the population bought instant coffee at Coop in a 

I-week period, 28 percent of the 
I 

population of households did so 

in half a year. This is depicted in Table 7.5. 

d 
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However, the growth of penetration is not linearly related to 

the length of time. Moreover, it tends to level of f over a 

longer time period. For instance, the penetration for an average 

store was 2 percent in a I-week period. This went up by over 

four-fold to 9 percent in a 6-week interval. The penetration 

doubled between the -6-week and half-year periods. This declining 

rate of increase also implies that growth in penetration is not 

wholly dependent on new buyers but a mixture of new and repeat 

buyers. This is not only true for the average store but also for 

individual stores, as is shown in Table 7.5. 

Table 7.5: Penetrations of Stores and Product 
over periods of various length. 

------ 

% 
-I ----------- 

length 
---- 

of 

-------- 

period 

------- 

(weeks) 
---- 

11 6 12 18 24 
----------- ----- --------- --------- 

! COFFEE 17 54 65 71 76 

---------------- ------------------- 
COOP 3.8 16 20 25 28 1 
KWIK 3.4 12 16 19 22 1 
TESC 2.2 9 14 18 21 1 
ASDA 1.4 8 11 12 14 

SYMB 0.9 4 6 8 10 
INDP 0.9 5 7 9 11 
FINE 0.4 3 3 4 5 
MISR 4.0 15 24 28 33 

-------- I ----------- ----- ------------------- 
AVER 2.1 9 13 16 18 

----------- ----- ------------------ 
I 

The sum of the penetrations of all store groups is not 

necessarily equal to the level of product penetration. This is 

especially true in period longer than one week. For instance, 

the sum of the store penetrations in a 1-week period is equal to 

17 percent, which is exactly the same as the penetration of 

v 
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instant coffee. In a quarter, this sum is equal to 101 percent 

which is vastly greater than the instant coffee penetration of 65 

percent. This difference grows even larger over the longer time 

period. The reason is that in a period as short as a week, 

buyers are not likely to buy instant coffee at more than one 

store so that buyers at Coop, for example,, are almost invaribly 

sole buyers at Coop of instant coffee. In periods longer than a 

week . it is found that the ratio between the sum of store 

penetrations and the level of product penetration is always 

greater than one, signifying that most buyers of instant coffee 

buy it from more than one store. 

After examining the growth of store penetration, we shall now 

discuss its prediction. Various models have been used to predict 

the growth of brand or product penetration over time. The NBD 

model was first developed by Ehrenberg for this purpose. Fourt 

and Woodlock (1960) also applied an exponential model to forecast 

the change in penetration over time. Other works on predicting 

cumulative penetration have been reported by Massy(1969), 

Eskin(1973) and Kalwani and Silk(1980). 

The NBD model is found to be equally adaptable in predicting 

the growth of store penetration. Given the level of penetration 

(b) of a store and the average number of purchases (w) of its 

buye rs in some base period, the model can furnish good estimates 

of the store penetrations in other periods of different lengths. 

In this chapter, pairs of b and w values in different periods 

were used to attempt this prediction. The primary aim was to 
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examine if a particular period would provide better estimates 

than others. In the example presented here, the first 12 weeks 

values of b and w were used mainly because they showed relative 

stability and 12 weeks as a quarter also represented the middle 

period. 

These estimates are depicted in Table 7.6. They appeared to 

be generally close to the observed for most stores, with 

prediction error largely within one percentage point. Also 

noteworthy is the fact that the model also provided close 

prediction for the Miscellaneous stores group which represented 

an aggregation of many diverse stores not elsewhere classified. 

Table 7-6: NBD estimates of store penetration 
using first quarter as base period 

II ----------------------------------------------------- I 

length of period (weeks) 
6 12 18 24 

I 10 t 0 t 0* 0 t 0 t ; 
---------- ----------- ----------------------------- 

! COFFEE 17 16 54 50 65 71 72 76 77 

---------- ------------------------------------------- 
COOP 3.8 3.7 16 14 20 25 24 28 27 
KWIX 3.4 3.0 12 11 16 19 19 22 21 
TESC 2.2 2.0 9 9 J4 18 18 21 20 
ASDA 1.4 1.9 8 8 11 13 13 14 15 

SYMB 0.9 1.1 4 4 68 7 10 8 
INDP 0.9 1.0 5 4 79 9 11 10 
FINE 0.4 0.5 3 2 34 4 5 5 
MISR 4.0 3.9 15 

- 
16 

--- - 

24 28 
------------ 

29 

-------- 

33 

------ 

33 
--- ------- 

AVE R 
I ----- 

2.1 
----- 

2.1 
--------- 

9 
- 
8 13 16 15 18 17 

AAPD+ 
----- 

1 
----- 
12% 

---------- 
12% 

----- ------------ -------- 
3% 

------ 
7% 

--- 

--------------------------------------------- --------- 
* used to fit theoretical values. 
+ average absolute percentage devi ation. 

The goodness of fit is further illustrated by Fig. 7.1 which 
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plots the observed and theoretical values from Table 7.6. The 

coefficient of correlation between the two works out to be 0.997, 

indicating a high degree of covariation between the observed and 

theoretical values. 

FIG. 7.1 OBSERVED & THEORETICAL bX 
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7.4 Average Purchase Frequency 

The discussion above has centered on the number of buyers 

buying at various stores over a specific time period. The sales 

of a store depend not only on the number of buyers it attracted 

but also how frequent these buyers bought on average. According 

to analysis presented earlier, it is unlikely for a store to 

attract mainly heavy buyers. In fact, how often they buy is 

distributed according to the NBD. 
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The average purchase frequency of the buyers at a particular 

store X is denoted as wX or simplified to w in general. Table 

7.7 below gives the average purchase frequency of buyers at 

different stores over periods I, II, III and IV. It appears that 

there is only small variation in this buying rate, especially 

among stores with bigger market shares. In smaller stores such 

as Symbol, Indepedent grocers and Finefare, the buying rate 

fluctuates relatively more as a result of the irregular 

occurrence of heavy buyers. For instance, Symbol buyer recorded 

an average of 2.2 purchases in period I compared to 1.5,1.7 and 

1.5 in the subsequent three 6-week periods. This higher value of 

w was a direct consequence of the appearance of heavier buyers, 

as represented by two buyers who bought four times, another two 

who purchased five times and one making eight purchases. In the 

subsequent periods, almost all Symbol buyers bought three times 

or less. The occurrence of heavy buyers also accounted for the 

higher w value of' Finefare in period II. The effect was even 

greater here because Finef are also had a smaller number of 

buye'rs. 

Over periods of longer duration, the value of w generally 

increases. This is shown in Table 7.8 below. To illustrate, 

buyers at an average store bought instant coffee only once in a 

week on average. This went up to 1.7 times in 6 weeks, 2.6 times 

in a quarter and 3.0 times in a half-year period. The increase 

in the value of w is not linearly related to the length of time. 

At an average store, the value of w increased by 70 percent from 
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I to 6 weeks. In the subsequent 6-week periods, the rates of 

increase were 29 percent, 18 percent and 15 percent respectively. 

Most stores generally conformed to this pattern of declining 

growth although they might differ in their individual rates of 

increase. One reason for this declining rate of increase is due 

to the appearance ý of new buyers who are normally light or 

infrequent buyers, especially over extended time periods. 

Table 7.7: Average Purchase Frequency at stores 
over four equal periods of 6 weeks. 

-------------- ---------------- ------ 

IV AVER 
------------------------------ ------ 

! COFFEE 
I 

2.3 
- 

2.1 2.0 2.1 2.1 

- 
! COOP 

------ 
1.8 

----- 
1.8 

---- 
1.6 

------ 
1.7 

-- 
1 

----- 
1.7 1 

! KWIK 1.7 1.9 1.6 1.9 1 1.8 1 
! TESC 1.5 1.6 1.6 1.8 1 1.6 
! ASDA 1.7 1.7 1.7 1.7 1.7 

SYMB 2.2 1-5 1.7 1.5 1.7 1 
INDP 1.3 1.3 1.4 1.7 1.4 
FINE 1.5 1.9 1.4 1.2 1.5 
MISR 1.7 1.6 1.5 1.4 1.5 

- --------------------- ------- -- ----- 
AVER 

- 

1.7 

---- 
1.7 

------ 

1.6 

--------- 

1.6 

------ -- 

1.6 1 

----- 

It is also witnessed that in a period as short as a week, the 

average purchase frequency of a product at a store is the same as 

that of the product. Over longer time interval, buyers of 

instant coffee bought more frequently on average than buyers of 

instant coffee at a particular store. This is not surprising as 

buyers at a store form only a subset of all the buyers of the 

product. To illustrate, an instant coffee buyer may buy on three 

occasions but each time at a different store. It is therefore 

possible for w at a store to be lower than the w of a product. 
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A brief understanding of the nature of the average purchase 

frequency at a store has now been established. The next step is 

to provide an estimate of this value. Again it is found that the 

NBD model is extremely useful in predicting the growth of w over 

periods of various lengths. For instance, given that 20 percent 

of the population in a quarter bought at Coop and on average 2.5 

occasions, the model predicts an average purchase frequency of 

1.1 in 1 week, 1.8 in 6 weeks, 3.1 in 18 weeks and 3.8 in half a 

ye ar. These results are close to the observed values, as shown 

in Table 7.8. However, relatively greater divergences between 

observed and theoretical values are found in the 24-week period. 

This is especially true in the case of the stores with smaller 

market shares, such as Symbol and Finefare. 

Table 7.8 NBD estimates of average purchase freqeucny at a store 

I! ------- ------- ------- ------ ------- I 
II Perids of length(in weeks) 

1 6 12 18 24 
1 0t 0t 0* 0t 0tI 

------------- ------------------------------- 

COFFEEI 1.0 1.2 2.3 2.3 3.6 4.8 4.9 6.0 6.1 
;--- 

---------- -------------------------- ---- * 
1 COOP 1.0 1.2 1.8 1.8 2.5 3.0 3.1 3.4 3.8 

KWIK 1 1.0 1.2 1.7 1.9 2.7 3.2 3.3 3.9 4.0 
TESC 1 1.0 1.0 1.5 1.5 2.0 2.5 2.5 3.1 2.9 
ASDA 1.0 1.1 1.7 1.8 2.4 3.0 3.0 3.6 3.5 

SYMB 1.0 1.2 2.2 1.8 2.5 2.7 3.1 2.9 3.7 
INDP 1.0 1.1 1.3 1.4 1.7 2.0 2.1 2.4 2.4 
FINE ! 1.0 1.1 1.5 1.5 1.9 2.1 2.3 2.1 2.6 
MISR ! 1.0 1.1 1.7 1.6 2.2 2.5 2.7 2.8 3.2 

- -------------------------- ------------------------ 
AVER .1 1.0 1.1 1.7 1.7 2.2 2.6 2.8 

- 

3.0 3.3 

------------ - 
A 

----------- 
0.12 

--------------- ------- 
0.11 0.14 0.31 

- ----- -------------- ---------------------------- 
* Used to fit theoretical values. 

+ aver absolute deviation between o and t. 
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Penetration and Average Purchase Frequency 

Comparison of the market share, penetration level and average 

purchase frequency of various stores over a specific time 

interval also revealed some important relationships among them. 

As shown in Table 7.9. it is recognized that the difference in 

the values of b between two stores can be large while the 

difference in their w values can be of a much smaller magnitude. 

Table 7.9: Comparison of Market share, 
b and w over 24-week period. 

-------------------------- I 
MSM b(%) w 

------------------ I 
COOP I 21 28 3.4 

I KWIK 19 22 3.9 
TESC 14 21 3.1 

1. ASDA 11 14 3.6 
111 

SYMB 6 10 2.9 1 
1 INDP 6 11 2.4 

FINE 252.1 
MISR 21 33 2.8 

-------------------------- 
AVER 1* 12 18 3.0 

-------------------------- 

For example, while Coop has a half-year penetration more than 

five times that of Finefare, its w value is only 1.6 times 

large r. But the market share of Coop is about 8 times (20.8/2.5 

to be more precise) larger. Similarly, although Kwiksave has a 

penetration more than twice that of Symbol, its w is only about 

34 percent larger. However, Kwiksave's share is more than three 

times that of Symbol. This observation in a very simplistic but 
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important way pinpoints the fact that the level of penetration 

contributes more to the sales of a store than does the average 

purchase frequency of its patrons in time-periods of this length. 

7.5 Incidence of Repeat Buying 

The success of a brand depends not only on the number of 

people buying it but also the proportion of them who will repeat 

their buying missions. Similarly, the prosperity of a store will 

hinge on a greater number of buyers and buyers who will continue 

their patronage. It is therefore important to determine the 

percentage of buyers who will show repetitive shopping behaviour 

and the frequency with which they make purchases. 

Ehrenberg (1972, p. 55) distinguished three types of 

repeat-buying behaviour of a brand. These are as follows: 

(1) Buyers buying more than once in a given time-period. 

(2) Buyers buying in more than one time period and 

Buyers buying more than one unit on the same purchase 

occasion. 

A fourth type of repeat-buying specific to stores may be 

categorised here. This occurs when a buyer buys from stores 

belonging to the same organizational group but situated in 

different locations. He can still be called a repeat-buyer of 

that particular store/chain. For example, a buyer may buy from 
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Tesco in location A and location B but he is still considered a 

repeat-buyer of Tesco. Even a shopper buying from two different 

independent grocers can be considered as a repeat buyer of that 

store group. 

in the context of this study, we recognise repedt-buyer of a 

store as one who buys at a store in two different time periods, 

i. e. a combination of type 2 and type 4 buyer. The type 1 

repeat-buyer has been studied in section 7.2. The third type of 

repeat-buying is not prevalent. In the case of instant coffee, 

only about 6 percent of the buyers bought more than one unit on 

one purchase occasion. More than 99 percent purchased either one 

or two units. 

Table 7.10 gives the average inter-period repeat-buying rate 

for length of 1,6 and 12 weeks. The 1-week average is computed 

from three pairs of consecutive I-week periods selected from the 

middle four 1-week periods. The 6-week average is derived from 

three pairs of consecutive 6-week periods. This averaging 

process produced a more stable result. But the individual pairs 

of periods have also been examined. The quarterly repeat buying 

relies however on only one pair of 12-week data because we had 

data for only 24 weeks. 

It is noted from Table 7.10 that the incidence of repeat 

buying did not vary greatly from store to store, especially in 

the I-week and 6-week periods as compared to the variation in 

market shares. For instance, Coop had a market share of 21 

percent in an average 6-week period compared to Finef are's share 
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of 2 percent, their proportions of repeat buyers differed by only 

6 percent (=55-49). 

Table 7.10 Percent of Buyers who bought again at the 
same store over periods of equal length 

-------------------------------------- ------ 

length of periods (in weeks) meso I 
16 12 

ot0t0t 
--------------------------------- ------ 

COFFEE 29 ns 77 69 85 82 100 
I-- ----------------------------- ------ 

COOP 26 ns 55 52 59 66 21 1 
KWIK 27 ns 64 55 69 67 19 
TESC 20 ns 49 49 67 60 14 
ASDA 17 ns 56 52 64 64 11 

SYMB 20 ns 49 51 (44)* 64 161 
INDP 19 ns 43 40 42 53 161 
FINE 25 ns 49 44 (28)+ 56 !21 
MISR 15 ns 47 46 54 63 ! 21 

-------------------------------------- ------ 
AVER 21 ns 52 49 59 62 

------- ------------- ------- ------ 

10.1 AAP D 7% 1 

------------------------------------- ------ 
ns: no NBD solutions. 

22 out of 50 buyers. +8 out of 29 buyers. 

Comparison of the repeat buying of product and at store 

showed that on average 77 percent of the buyers of instant coffee 

bought the product again in the next 6-week period but only 

slightly more than half (52 percent) did so at an average store. 

This shows that as households buy instant coffee again between 

two 6-week periods, they do not necessarily continue buying from 

the same store. 
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Generally, the growth of repeat buying percentage is in 

relation to the length of time, albeit not at a linear rate. If 

the time duration is long enough, a 100 percent repeat buying 

rate may be achieved. In practice, this is however rarely, if 

ever, attained. Furthermore, the rate of repeat buying at a 

store depends not only on the length of time but also on the type 

of product and hence the purchase frequency of the product. For 

most products, it is believed that a "dead" period must elapse 

before the next purchase will be made. For instance, it is 

unlikely under normal circumstances for a housewife to buy a jar 

of instant coffee in store X today and buy it again tomorrow at 

the same store. This inventory effect will undoubtedly exert 

influence on the inter-purchase timing of the product and at 

store. 

We shall now examine how the NBD model can provide prediction 

of the incidence of repeat buying at a store. Given how many 

people bought at a store and how often they purchased in a 

specific time interval, the NBD model can furnish estimates of 

the proportion of these buyers who would repeat their purchases 

and how of ten in the next equal period. The theoretical 

estimates of repeat buying percentage are shown in Table 7.10. 

To illustrate, if 14 percent of the population bought at Coop in 

a 6-week period and purchased on average 1.7 times, the NBD model 

predicts that 52 percent of them would buy again at Coop within 

the next 6 weeks. This when compared to the actual observation 

of 55 percent must be considered as very close. Generally, the 

fit between observed and theoretical values is good for stores on 
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average. Exceptions are again detected in the case of Symbol, 

Independent Grocers and Finefare where in a quarter the 

theoretical estimates are much larger than their observed 

counterparts. These discrepancies will be discussed in Chapter 

12. 

In the case of repeat buying on a weekly basis, the NBD model 

suggests that there would be no repeat buyer at any store. 

However., in practice about one in f ive (21 percent) of these 

buyers did buy again. 

This is a "boundary situation" in that people generally buy 

at most once in a week (the "inventory" effect) which leads to an 

NBD prediction of no repeat buying subsequently. Table 7.8 

earlier showed an NBD prediction of 1.1 purchases in a week 

(estimated from the 12-week buying frequency), the small 

difference between 1.0 and 1.1 hence has a very dramatic effect. 

7.6 Buying Frequency of Repeat Buyers 

It is appropriate now to examine the buying frequency of 

these repeat buyers. In a 1-week interval, repeat buyers made 

only one purchase at an average store. This went up to about 1.9 

in a 6-week duration and 3.0 in a quarter. It is also noted that 

there was little difference in these buying frequencies among 

repeat buyers at various stores. 

The NBD estimates of the average number of purchases made by 

repeat buyers are depicted in Table 7.11. On the average, the 
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observed and theoretical values appear to be very close. Greater 

departures from observed values are again mostly noted in the 

case of Symbol, Independent Grocers and Finefare in the 12-week 

period - the smaller stores where sample sizes are small. 

Table 7.11 -: NBD estimates of purchase frequency 
per repeat buyer in various periods 

!I -------------------- --------------- I 

length of periods (in weeks) 
1 6 12 

0t 0t 0 t 

COFFEE 
------ ---- 

1.0 ns 
-------------- 

2.3 2.4 
------- 

3.9 
------- 

4.1 
------------------------------ ------- f 

COOP 1.0 ns 2.0 2.0 3.3 3.1 
KWIK 1.0 ns 2.1 2.2 3.0 3.3 
TESC 1.0 ns 2.0 1.9 2.3 2.5 
ASDA 1.0 ns 2.0 2.1 2.8 3.0 

SYMB 1.0 ns 2.0 2.1 3.8 3.1 
INDP 1.0 ns 1.8 1.7 2.4 2.1 
FINE 1.0 ns 1.8 1.8 3.2 2.4 
MISR 1.0 ns 1.8 1.8 2.9 2.6 

-------------------------------- ------- 
AVER 1.0 ns 1.9 1.9 3.0 2.8 

------------------------------- ------- f 
AAD+ 

----- -- - 
0.06 

- -- -- - --- -- 
0.38 
------- 

+ 
- - - 

aver absolute 
--- -- - -- 

deviation of 
- - 
o from t. 

ns: no NBD solutions. 

We now compare the buying rates of all buyers and repeat 

buyers. According to the LSD model, the purchase frequency of a 

repeat buyer (wR) is approximately 1.23 times the purchase 

frequency of an ordinary buyer (w), provided that the value of w 

lies between 1.5 and 20 (Ehrenberg 1972, p. 167). Table 7.12 

shows the values of this ratio for instant cof fee as well as for 

stores over 6- and 12-week periods. For the product, the ratio 

of wR and w is slightly low at 1.1. But the value for stores 
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lies between 1 .2 and 1 .3. which is relatively close to the 

theoretical constant of 1.23. The findings here generally agree 

with Jephcott's study on store choice behaviour (1972, pg. 8). 

Table 7.12: Ratio of wR and w 
II--------------------I 

we ek s 
6 12 

---- - --------------- 
COFFEE 1.1 1.1 

------------- -------- 
COOP 1.2 1.3 
KWIK 1.2 1.1 
TESC 1.2 1.2 
ASDA 1.2 1.2 

SYMB 1.2 1.5 
INDP 1.3 1.4 
FINE 1.2 1.7 
MISR 1.2 1.3 

-- - --------- --- - --- 
AVER 1.2 1.3 

---------- ---------- --------- 
average 6-week data. 

7.7 New and Lapsed Buyers 

A discussion of repeat buying behaviour would not be complete 

without mentioning those who did not buy in the last period but 

bought in the current period, the so-called "new buyers", and 

those who bought in the last period but did not continue their 

patronage in the current period, the "lapsed buyers". In a 

particular time interval, the number of buyers is of course the 

total of "new buyers" and repeat buyers. This typology of buyers 

may be represented schematically as in Figure 7.2 below. 
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Figure 7.2: Typology of Buyers 

PERIOD II 

Bu yi. ng No t Bu yi ng 
---------- ---------- 

Buying Repeat Lapsed 
Buyers Buyers 

PERIOD I ---------- I ---------- I 
Not New Non- 
Buying Buyers Buyers 

---------- f ---------- 

If the market is in equilibrium, the number of buyers in two 

periods of equal length should be the same. This also means that 

the number of lapsed buyers will be equal to the number of new 

buyers. In Table 7.13, it is observed that in a 6-week, period, 

the percentages of new buyers ON) and lapsed buyers M) are 

almost the same at around 47 percent on average. Even for 

individual stores, the difference between bN and U is relatively 

smal 1. 

Table 7.13: Percentage of New and Lapsed Buyers 
& their averqge purchase frequency. 

(based on averages of three 6-week periods) 
---------- ------- ------- ------ 

I bN bL wN WL 
---------- -------------- ------- 

COFFEE 22 23 1.3 1.4 
--------------------------- 

COOP 40 45 1.2 1.3 
KWIK 36 36 1.3 1.3 
TESC 53 51 1.3 1.3 
ASDA 40 44 1.2 1.2 

SYMB 52 51 1.2 1.4 
INDP 55 56 1.3 1.1 
FINE 48 51 1.0 1.1 
MISR 50 52 1.2 1.3 

---------- ---------------------------- 
AVER 47 48 1.2 1.2 

-------- - ---------------- - 
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Not only are the percentages of new and lapsed buyers 

approximately the same but Table 7.13 also demonstrates that the 

rate of buying by both groups of buyers (wN and wL respectively) 

differs little on average. Each group made about 1.2 purchases, 

a figure which is almost identical to that found by Jephcott 

(1972, p. 8). 

Table 7.14 gives the NBD estimates of the values of wL over 

periods of length 6 and 12 weeks. It is observed that the fit 

must be considered as very good. In the quarterly period, the 

value of wL is a virtual constant of 1.4, a result already noted 

in the case of brand studies (provided b is less that 20 percent 

and w is greater than 2; Ehrenberg 1972, p. 169). 

Table 7.14: NBD estimates of buying 
frequency of lapsed buyers 

'length of period (weeks) 
6* 12 

0 t 0 t 
------ 

COFFEE! 1.4 
--- 
1.5 

------------ 
1.8 

---- 
1.6 

I ------- ---- ------------- 
! COOP 1.3 1.3 1.3 1.4 ! 
! KWIK 1.3 1.3 1.6 1.4 ! 
! TESC 1.3 1.3 1.4 1.4 ! 
! ASDA 1.2 1.3 1.6 1.4 ! 

! SYMB 1.4 1.3 1.5 1.4 ! 
! INDP 1.1 1.2 1.3 1.3 ! 
! FINE 1.1 1.2 1.4 1.3 ! 
! MISR 1.3 1.3 1.3 1.4 ! 

------- I ------ --- ---------------- 
AVER 1.2 1.3 1.4 1.4 

-- - --- --- --- - ------ 
*average 6-week period. 
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7.8 Summary 

This chapter describes findings related to the purchase of 

instant coffee by shoppers at individual stores. Most of these 

buying activities are highly regular and often predictable. 

The number of people buying at a particular store and their 

average purchase frequency at that store in a base period can be 

used as inputs to the NBD model to provide prediction for other 

periods of different lengths. This prediction may include the 

frequency distribution of product purchases made at a particular 

store by its patrons, the growth in store penetration and average 

purchase frequency, incidence of repeat buying, the average 

buying frequency of repeat buyers, lapsed buyers and new buyers. 

The predictability of buying behaviour in this case does not 

depend on specific characteristics of the stores, such as store 

location, store images and so on. All these effects are largely 

subsumed by the level of penetration. 
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APPENDIX to CHAPTER 7 

After completion of the work in this thesis and the present 

chapter and others had been drafted, Professor G. J. Goodhardt 

drew our attention to a paper by Wrigley (1980) published 

recently in a volume -covering research advances in Geography. 

His work covered in part similar ground to that in the present 

thesis. This Appendix has been written to compare the results of 

these two independent studies. The main conclusion from the 

Wrigley study is that it is very much in line with all the 

comparable findings here. The two studies therefore greatly 

reinforce each other, partly because of certain background 

differences between them. 

Wrigley carried out analyses of store-choice, broadly along 

the lines covered in Chapter 2 and in greater detail in Chapters 

and 8. He also summarised his data in terms of brand-choice 

irrespective of store, replicating Ehrenberg's earlier kind of 

results for brand-choice. But he did not extend his analyses to 

brands within stores, as in Chapters 3,9 and 10. 

Limitation of Wrigley's results for store-choice is that with 

the exception of Coop, the store categories he used were all 

aggregated, namely "Smaller Self-Service", "Supermarkets" and 

"Counter-Service Grocers". This is like the categories of 

"Independent Grocers"., "Miscellaneous", and to some extent 

"Symbol" used in the work described in this thesis. The present 

work however covers specific supermarket chains like Kwiksave, 

Tesc o, Asda and Sainsburys and in ef fect dealing largely 
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therefore with individual shops for a particular consumer. The 

work therefore provides an important extension by showing that 

both buying-patterns at specific chains (or shops) and aggregated 

groups of shops generally follow the same format. 

Differences in Wrigley's data which add to the 

generalisability of all the results are that his data set was 

derived from a consumer panel operated by the Management Centre 

of Bradford University in the City of Bradford. He used only a 

small sample, 102 households over a twenty week period (the use 

of the records from a larger sample of 138 households over a 

twenty-six week period). The product-fields covered were tea and 

butter therefore adding to the range covered here, nanely instant 

coffee, detergents, breakfast cereals, tinned soup and canned 

dogfood. 

The data used by Wrigley also had the property of being 

confined to a single urban area, where panel members can be 

assumed in principle to have had access to the same shops. In 

the AGB data analysed in this thesis, the various different 

sampling points within each television region were used, and each 

sampling point has a small number of panel members, and a 

possibly limited range of shops, differing therefore for 

different sanple members. The fact that the same kind of 

patterns arise add to the generalisability of the results. 
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Comparison of Results 

Penetration and Average Purchase Frequency 

Table 7a. 1 gives the rounded results of Wrigley's study on 

shop-type penetration for the purchase of tea. It is observed 

that the f it is ý close on the average. Among individual 

shop-types, the fit is generally good with some exceptions. The 

AAPD ranged from 8 to 15 percent,, a range slightly higher than 

that reported in Table 7.6 where AAPD ranged from 3 to 12 

percent. 

Wrigley (1980, p. 61) believes that most of the discrepancies 

are "probably due to some nonstationarity in the data" but feels 

that "small size and other limitations of the Bradford panel 

effectively preclude further analysis of discrepancies of this 

ty pe ". 

Table 7a. 1 NBD estimates of shop-type penetration 
using 5-week period as base period 

------- ---------------------------- ----------------- 

length of period (weeks) 
0/0 245 10 20 

10t0t 0* 0t0tI 

------- ------------------------------------------ TEA 87 75 94 92 95 97 99 98 100 
--- - ----- - ---------------------------------- - ------ 

S pmkt 
*1 46 38 56 52 56 65 69 74 78 

Coop 1 20 17,25 24 26 32 34 41 42 
C-S-G 

*1 
14 12 18 17 19 22 24 26 29 

S-S. S 144566 10 9 17 12 
I -------------- ---------- -- ----------------------- 

AVER 1 21 18 26 25 27 32 34 40 40 
------ - ------------- - --------------- 

AAPD 13% 9% 8% 15% 

---------------------------------------------------- 
* used to fit theoretical values. 
Source: Wrigley (1980), Table 2.9. 
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The prediction of the average purchase frequency of the buyers 

at various shop-types in Wrigley's study also showed close 

approximation to the observed. 

Repeat Buying 

The observed incidence of repeat buying at shop-types as 

reported by Wrigley was close to that predicted by the NBD model. 

The greatest discrepancy occured in the case of repeat buying at 

the smaller self-service shops. This could due possibly to the 

small sample of buyers. 

The buying frequency of "new" buyers however was generally 

different from the theoretical constant of 1.4. It was pointed 

out again by Wrigley that the computation of average purchase 

frequency based on a small sample could produce result which was 

not representative. 

On the other hand, the repeat buying behaviour as found in 

this study was generally close to that predicted by the NBD 

model. Fur the rmo re , the buying frequency of "new" or "lapsed" 

buyers approximated the constant of 1.4. 
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CHAPT ER8 

PRODUCT BUYING ACROSS STORES 

Analysis in Chapter 7 has shown that the sum of the levels of 

penetration 'of individual stores is greater than the level of 

product penetration. This indicates that many shoppers bought 

instant coffee at more than one store, especially over prolonged 

period of time. A host of reasons could be advanced to explain 

this readiness to purchase at more than one single store for a 

low order frequently puchased consumer goods. Some of the 

plausible ones are: 

0 An inherent desire to shop at more than one store to 
experience different shopping atmosphere. 

0 An inclination to embark on comparative shopping even 
for low order grocery products. 

0A favourite brand not being available at the primary or 
first choice store. 

0 Convenience of another store for fill-in purchases. 

0 Sales promotion of the sanie product at another store. 

Evindently not all these factors whether acting singly or in 

aggregate will necessarily lead to a permanent change in a 

consumer's choice of stores. More often than not, consumers will 

switch from store X to store Y and back to -store X again sometime 

in the future. This is particularly true when the market is in a 

steady-state condition. Consequently2 this phenomenon of buying 

from a repertoire of stores may be more aptly called -multi-store 
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buying, rather than store swi tc h ing which connotes an 

irreversible shift in the choice of store. 

The findings in this chapter indicate that the multi-store 

buying behaviour of a product is largely regular. Most of these 

buying activities can also be predicted by the Dirichlet model. 

The details are discussed in the following sections: 

8.1 Total product purchase frequency. 

8.2 Incidence of sole-store buying. 

8.3 Buying frequency of sole-store buyers. 

8.4 Incidence of duplicated-s tore buying. 

8.5 Buying frequency of duplicated-s tore buyers. 

8.6 Product purchase of duplicated-store buyers. 

8.1 Total Product Purchase Frequency 

The total product purchase frequency measures the extent to 

which buyers at a particular store buy the product in total at 

any store. This is denoted as wP for buyers in general and 

specifically as wPX for buyers at store X. 

The values of wPX are shown in Table 8.1. It is observed in 

most cases that (a) they were relatively similar among buyers at 

different stores and (b) they also remained more or less constant 

over time. However, several exceptions are noted. Firstly, the 

average wPX value in period I at 2.7 was slightly higher than the 

corresponding average value of 2.4 in the subsequent periods. 

Secondly, buyers at the smaller stores and particularly in the 
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case of Symbol appeared to have slightly higher average wPY, 

value - On the whole, the variation is small as the average 

absolute deviation represented between 3 to 9 percent of the 

average value of wPX in each time period. 

Table 8.1: Total Product Purchase Frequency 
over four eaual 6-week Deriods 

--------------------- -------- ------- 
III IV AVE R 

------------------------------- ------- 

COOP 1* '2.7 
2.3 2.2 2.4 2.4 

1. KWIK 1.2.3 2.4 2.3 2.5 2.4 
TESC 2.6 2.3 2.2 2.6 2.4 
ASDA 2.6 2.4 2.2 2.4 2.4 

SYMB 1 3.5 2.6 3.1 2.6 2.9 
INDP 1.2.9 2.5 2.4 2.5 2.6 
FINE 2.5 2.4 2.7 2.2 2.5 
MISR 2.9 2.5 2.3 2.2 2.5 

------------------------------ ------- 
AVER 2.7 2.4 2.4 2.4 2.5 

------------------------------- 
AAD+ . 25 . 08 . 22 . 12 

-------------- -------------- ------- 
Ratio* 1 9% 3% 9% 5% 

---------------------- ------- 
+ average absolute deviation from AVER. 
* ratio of AAD to AVER. 

Table 8.2 gives the values of wPX over periods of various 

lengths. It is observed that in a week, most buyers at a given 

store bought the product only once in total. over a 6-week 

interval, the buyer at an average store bought instant coffee a 

total of 2.7 times, not all of these at the saae store. This 

product purchase frequency among all buyers at an average store 

increased to 4.4 times in a quarter and 7.6 times in half a year. 

The growth in the product rate of buying is observed to be 
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related to the length of time period, albeit not at a linear 

rate. 

Similarly, it is also noted in Table 8.2 that wPX generally 

did not differ greatly among buyers at different stores in a 

particular time period, although there is a tendency for buyers 

at the smaller stores to purchase the product more often. For 

example, the buyers at Coop, Kwiksave, Tesco and Asda made an 

average of 7.4 purchases in 24 weeks while the corresponding 

average at Symbol, Indepedent grocers and Finefare was at 8.0 

purchases. 

Table 8.2 Total Product Purchase Frequency 
inperiods of various lengths 

-------- ----------------------------- 
Buyers length of period (in weeks) 

at 1 6 12 18 24 
- -------------- -------------- ---------- 

COOP 1.0 2.7 4.3 5.7 7.4 
KWIK 1.1 2.3 4. o 5.6 7.1 
TESC 1.0 2.6 4.2 5.4 7.3 
ASDA 1.1 2.6 4.2 5.8 7.6 

SYMB 1.1 3.5 5.1 7.2 8.6 
INDP 1.0 2.9 4.6 6.3 7.9 
FINE 1.0 2.5 4.3 6.6 7.5 

MISR 1.1 2.9 4.4 6.0 7.3 

- ---------------------------- ---------- 
AVER 1.0 2.7 4.4 6.1 7.6 

------ - 
AAD+ 

---- 
. 05 

---------- 
. 25 

---------- 
. 24 

---- 
. 48 

---- 
. 34 

- ---------------------------- ---------- 
Ratio 5% 9% 5% 8% 4% 

- ---- ---------- -------------- ---------- 
+ aver absolute deviation from Aver. 

An understanding of how often households bought the product 

at a particular store (Chapter 7) and how often they purchased 

the product in total has now been established. The difference 
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between these two quantities would give us an indication of the 

extent of product being purchased at stores other than the 

designated one. This is illustrated in Table 8.3. 

In a 1-week period, customers at a given store hardly bought 

instant coffee at another store since they generally made only 

one purchase of the product. In a 6-week interval, an average of 

one purchase was made at another store. Over longer time 

interval, the number of purchases made at other stores more than 

doubled from 2.2 in a quarter to 4.6 in half a year. This 

confirmed the tendency of shoppers at a given store to engage in 

more shopping at other stores, especially over prolonged period 

of time - This behaviour is expected as opportunity to 

participate in multi-store buying will proliferate over an 

extended time interval. 

Table 8.3: The average purchase frequency at 
other stores per buyer of the 
specified store over various_periods 

----------------------------- ~ ----- ! 
length of period (in weeks) 

16 12 18 24 
- 

COOP 
------------- 

0.0 0.9 
-------- 

1.8 
------ 

2.7 
------- 

4.0 
KWIK 0.1 0.6 1.3 2.4 3.2 
TESC 0.0 1.1 2.2 2.9 4.2 
ASDA 0.1 0.9 1.8 2.8 4.0 

SYMB 0.1 1.3 2.6 4.5 5.7 
INDP 0.0 1.6 2.9 4.3 5.5 
FINE 0.0 1.0 2.4 4.5 5.4 

MISR 0.1 1.2 2.2 

- 

3.5 

---- 

4.5 

--------- 
AVER 

------------- 
0-0 1.1 

------- 
2.2 3.5 4.6 

------------- --------------------- 
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Within a specific time period, the buyers at each individual 

store expressed varying degrees of tendency to embark on buying 

at other stores. With the exception of the Miscelleneous stores 

group which represented an aggregate of many diverse stores not 

elsewhere classified, there are essentially two main groupings: 

those with half-yearly store share exceeding 10 percent and 

referred to as big stores. These include Coop, Kwiksave, Tesco 

and Asda. Others with store shares less than 10 percent are 

known collectively as small stores. These are Symbol, 

Independent grocers and Finef are. In half a year, shoppers at 

the big stores on average made 4 purchases at other stores. The 

exception was Kwiksave patrons who were less prone to buying at 

other stores. The shoppers at the smaller stores however 

averaged about 5.5 purchases at other stores in the same time 

interval. In other words, small stores were patronized by buyers 

who purchased relatively more frequently at other stores. 

Investigation of the buying habit of other product classes 

also corroborated the f inding that customers at the smaller 

stores generally expressed a higher propensity to shop more of ten 

at other stores, as compared to their counterparts at the big 

stores. This phenomenon is also found to be true in the buying 

of brands. Fur the rmo re this product purchase frequency is 

predictable by the Dirichlet model. 

The summary in Table 8.4 is aimed at further comparing the 

frequency of purchase by buyers at a given store and their. 

purchases made at other stores. In a 1-week interval, a majority 

0 
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of the store patrons bought instant coffee only at one specific 

store. Over a 6-week duration, the buyers at a given store 

bought 1.7 times at that store but also purchased 1.1 times at 

other stores. In a quarter, the product purchases were equally 

divided between a given store and the other stores. In periods 

longer than a quarter, the trend was for buyers to patronize 

other stores more frequently. 

Table 8.4: Buying at a given store versus buying at 
other stores in periods of various lengths 

- ------------ I ---------------------------- I 
Average no. 

'I 
length of period (in wks) t 

of purchases at! 16 12 18 24 1 
- ------------- ----------------------------- 

a given store 1.0 1.7 2.2 2.6 3.0 
other stores 0.0 1.1 2.2 3.5 4.6 

--------------- ---------------------------- 
Any Store 1.0 2.8 4.4 6.1 7.6 

- -------------- ----------------------------- 

The above finding is not applicable only in instant coffee 

buying. Examination of the buying of other product classes also 

showed the same basic pattern. However, the time taken for the 

buyers at a given store to purchase more often at other stores 

varied according to the type of product under consideration. In 

the case of breakfast cereals, it only took 6 weeks for buyers at 

a given store to have more of his total product bought at other 

stores. For detergent,, a period of 12 weeks was found to be the 

required time duration. 

Another related finding is that within a specific time span, 

the buying rate of a particular product at the other stores by 
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buyers at a given store might differ greatly between product 

groups. For instance, an average shopper at a store on average 

bought breakfast cereals a total of 14 times in half a year. Of 

these, as much as 9 purchases (or 64 percent) were bought 

elsewhere. In the case of instant coffee, only 4 purchases out 

of 7 (or 57 percent) were made at other stores in a period of 

similar length. 

Dirichlet Estimates of wPX 

The prediction of the value of total product purchase is made 

possible by the development of the Dirichlet model. A special 

version of the model, the Empiric al-Dirichlet, is used here to 

provide the estimates required. It requires as inputs the market 

shares of the various stores in one period and the associated 

empirical frequency distribution of product purchases plus one 

more parameter such as the average penetration. It can then 

furnish estimates of penetration, average purchase frequency, 

product purchase and other statistics. 

Table 8.5 gives the observed and theoretical values of the 

total product purchase frequency of the patrons at different 

stores. The fit must be considered as good on average with the 

exception of Symbol. This was expected since Symbol buyers were 

observed to be heavier buyers. On the whole, the values of the 

average absolute deviation represented between 3 to 9 percent of 

the observed average wPX. 
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Table 8-5: Dirichlet estimates of total product 
buying over periods of various lengths 

- ----- -------- 
length 

----- 
of 

---- ------- 
period 

------- 
(in 

----------- 
weeks) 

6 12 18 24 
o t 0 t 0 t 0t 

- -------- ------------------ ------------------ 
COOP 2.7 2.7 4.3 4.3 5.7 5.8 7.4 7.3 
KWIK 2.3 2.7 4.0 4.3 5.6 5.8 7.1 7.3 
TESC 2.6 2.7 4.2 4.3 5.4 5.9 7.3 7.4 
ASDA 2.6 2.7 4.2 4.4 5.8 6.0 7.6 7.5 

SYMB 3.5 2.8 5.1 4.5 7.2 6.0 8.6 7.6 
INDP 2.9 2.8 4.6 4.5 6.3 6.1 7.9 7.6 
FINE 2.5 2.8 4.3 4.5 6.6 6.1 7.5 7.7 
MISR 2.9 2.7 4.4 4.3 6.0 5.8 7.3 7.3 

------------------------------------------------ 
AVER 2.7 2.7 4.4 4.4 6.1 5.9 7.6 7.5 

---------------------------------------------- 
AAD+ 0 . 24 0.2 0 0. 34 0.25 

---------- ------------------------------ 

I 

wPX in Periods of Different Lengths 

It has been observed that the growth of wP over longer time 

was not exactly proportionate to the length of time period. 

Rather, as discovered by Ehrenberg (1972, p. 209) in the study of 

brand choice behaviour, the wP values 

following expression: 

(wPT - 1) = T/t (wPt - 1) 

and if t=l then 

(wPT -1)=T (WP 1-1) 

grows in relation to the 

where 

wPI is the total purchase frequency in a period of an 

arbitrary unit length and 

wPT is the total purchase frequency in a period of length T. 

237 



The wPT expression can be rewritten as: 

wPT =T (wP I-1)+1 (Expression 8-1) 

The validity of this relationship as applied to determine the 

growth of wP among store buyers is confirmed by results shown in 

Table 8.6. In this particular instance, the first 12-week period 

was taken to be the arbitrary unit length period. Both the 

observed and theoretical wPT values based on Expression 8.1 were 

found to be close on average and also for individual stores. To 

illustrate, the average absolute deviation of the observed values 

frm theoretical in each time period ranged from 0.16 to 0.26 

which represented 3 to 6 percent of the observed average values. 

Table 8.6: Observed and Theoretical wPT 

(first 
I- 

12 weeks taken as 
------------- 

the unit length period) 
- 

Weeks 1 
-- 

6 12 
-- ------------------ 

18 24 
------------------------------------------ 

T .1 0.5 1 1.5 2 
-- ------------------------------------ 

0t0 0t0t 
---------- - ---- ----- - ----- ------------ 

COOP 1 2.7 2.6 4.3 5.7 6.0 7.4 7.6 
KW IK 1 2.3 2.5 4.0 5.6 5.5 7.1 7.0 
TESC 1 2.6 2.6 4.2 5.4 5.8 7.3 7.4 
ASDA 1 2.6 2.5 4.2 5.8 5.8 7.6 7.4 

SYMB 3.5 3.0 5.1 7.2 7.2 8.6 9.2 
INDP 2.9 2.8 4.6 6.3 6.4 7.9 8.2 
FINE 2.5 2.6 4.3 6,6 6.0 7.5 7.6 ! 
MISR 2.9 2.7 4.4 6.0 6.1 7.3 7.8 ! 

------ I ------------------------------------------ 
AVER 1 2.7 2.7 4.4 6.1 6.1 7.6 7.8 

--- ------------------------------------- 
I AAD 0.16 0.20 0.26 1 

------------------------------------------ 
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Comparison of the 24-week predictions in both Tables 8.5 and 

8.6 showed that using Expression 8.1 or the Empirical-Dirichlet 

model produced eq ually good fit. The average absolute deviations 

were equal to 0.25 and 0.26 as compu ted respectively from Tables 

8.5 and 8.6. In periods of shorter length, Expression 8.1 was 

able to perform the estimation better because it fitted each 

store separately and was therefore more responsive to irregular 

fluctuation at individual stores. The limitation of using 

Expression 8.1 is that it necessitates the value of wP in a base 

period to be established first. 

8.2 Incidence of Sole Store Buying 

It i. s known that not all buyers are committed to multi-store 

buyi ng . Some people prefer to shop only from one particular 

store because of locational convenience. Others may enjoy the 

price advantage offered by a given outlet. Those buyers who 

purchase without interruption from only one single store in a 

specific period may be called sole buyers of that store. 

Generally, sole buyers of a brand or store belong to a small 

minority, especially if we consider sole buying over periods of 

longer duration. 

The proportion of buyers buying from one specific store and 

nowhere else in a given time period is denoted by bS for buyers 

in general and bSIX for store X patrons in particular. 
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Table 8.7 gives the proportion of buyers at a store who were 

sole buyers at that store over four sucessive periods of 6 weeks 

each. It is observed that the values of bSIX remained relatively 

stable over time with an average of 56 percent. The exceptions 
I 

were found at the three smaller stores: Symbol, Independent 

grocers and Finefare. One possible explanation is the smaller 

number of sole buyers at these stores. For example, the number 

of sole buyers at these stores ranged from only 5 to 22 in any of 

the four periods while the number of buyers varied from 9 to 42. 

In contrast, the number of sole buyers at the first four stores 

ranged from 37 to 78 and the number of buyers varied from 59 to 

130. 

Table 8.7: Percent of Buyers who -were sole 
buyers in four 6-week periods 

-------------- ------- 
! Period III IV AVER' 

-------- --------------- ------- 
COOP 59 67 63 62 63 1 
KWIK 69 65 60 66 65 
TESC 47 59 56 55 54 
ASDA 63 63 64 65 64 

SYMB 1 38 39 37 52 42 
INDP 1 47 39 62 55 51 1 
FINE 1 58 56 50 41 51 1 

1 MISR 48 59 59 60 56 1 

- 
AVER 

- 

------ 
54 

------ 

------- 
56 

------- 

-------- 
56 

-------- 

------ 
57 

------ 

- 
56 

- 

Sole buying must inevitably be linked with the length of time 

under consideration. Within a defined period of time, a buyer 

who bought a product only once must by definition be a sole buyer 
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of whichever store he bought the product from. Over an extended 

time duration, he might purchase more of the product either from 

the same store throughout or allocate his purchases among a group 

of stores. 

Table 8.8 gives the values of bSIX over periods of different 

lengths. Previous analysis has shown that in a typical week, 

almost all buyers of instant coffee made only one single 

purchase, thus making it impossible to make transaction at more 

than one store. Consequently, all product buyers were sole 

buyers at the respective store. Over periods of longer duration, 

a decreasing proportion of an increasing number of shoppers would 

stay completely loyal to that store. For example, about 54 

percent of the buyers at an average store were sole buyers in a 

6-week period. The corresponding average in half a year was down 

to 22 percent. 

Table 8.8: Percentage of buyers who were sole 
buyers in periods of various lengths 

length of period (in weeks) ! 
6 12 18 24 1 

----------------------------- I 
COOP 59 43 34 29 1 
KWIK 69 45 35 31 1 
TESC 47 29 25 20 1 
ASDA 63' 45 35 27 

SYMB 38 18 11 12 
INDP 47 23 24 19 
FINE 58 28 20 16 
MISR 48 

- - 
33 23 

- 
20 

------- 
AVER 

-- --- - 
54 

--------- 
33 

----- 
26 22 

------------------------------ 
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Another observation to note about sole buying at a store is 

that sole buyers are not necessarily mainly buyers who bought 

only once. This is shown in Table 8.9 below. For example, only 

about 45 percent of sole buyers on average made one single 

purchase in a quarter and 42 percent did so similarly in half a 

ye ar. 

It must be cautioned that a higher percentage of one-time 

buyers among all buyers at a store did not gurantee a higher 

proportion of sole store buyers. This might appear to be a 

paradox since patrons who purchased only once at a given store 

were expected to be sole buyers. The fact is that most of these 

one-time buyers at a given store were actually also buyers at 

other stores during the same t ime interval. This is best 

illustrated by considering Tesco in the first quarterly period. 

The choice of Tesco is based on the fact that it had a 

particulary low percentage of sole buyers (29 percent) but a 

slightly higher proportion of sole buyers who bought once (49 

percent). This is explained by the fact that Tesco had 120 

buyers of which 66 (or 55 percent) bought only once at Tesco. 

However, out of this 66 buyers, only 17 (or 26 percent) bought 

the product once anywhere. The rest although buying once only at 

Tesco also purchased the product at other stores during the same 

pe riod. These 17 buyers represented 49 percent of all sole 

buyers. The number of sole buyers worked out to be only 35 (i. e. 

17/0-49) representing 29 percent of all buyers in that quarter. 
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Table 8.9: Percent of sole buyers buying 
once(bS, l) and all buyers buying 
once (b, 1 ) over 12 & 24 weeks 

- ------------------ ----------------- 
12 Weeks 24 weeks 

bS bS, 1 
----- 

b, 1 
------ 

bS 
-- ----- 

bS,, l 
------- 

b, 1 
------- 

I COOP 1 43 43 49 29 43 45 
KWIK 1 45 39 43 31 32 33 
TESC 29 49 55 20 37 38 
ASDA 45 55 47 27 28 29 

t SYMB 1 18 33 46 12 50 52 
I INDP 1 23 57 60 19 59 54 
1 FINE 1 28 38 59 16 43 61 
1 MISR 1 33 43 51 20 44 46 

------ I --- --------------- ------------------- 
AVER 1 33 45 51 22 42 45 

--- -------- ------------------- 

Dirichlet Estimates of bSIX 

The proportion of buyers at a store who purchased from only 

one store over periods of various lengths can be estimated by the 

Dirichlet model. In the present instance, the 

Empiric al-Dirichlet version is used with the results shown in 

Table 8.10. The discrepancies between the observed and the 

thoeretical values appeared to be small on average. Howeverý 

several larger discrepancies were detected in the case of 

Kwiksave, Asda and Symbol grocers. The AAPD in the various 

periods ranged from 18 to 24 percent. 

The fit of the model is further illustrated in Fig. 8.1. ' The 

coefficient of correlation between the obse-rved and theoretical 

values is computed to be 0.87, thus indicating fairly close 

covariation between the two sets of values. 
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Table 8.10: Dirichlet estimates of the percent 
of buyers who were sole buyers 
over periods of various lengths 

II 
------------- ------------------------------ 

I 

1 length of periods (in weeks) 
6 12 18 24 1 

0 t 0 t 0 t 0 tI 
---- ------- ----- --------------------------- I 

! COOP 59 52 43 35 34 28 29 24 1 
! KWIK 1 69 '51 45 34 35 27 31 24 1 
! TESC 47 49 29 32 25 25 20 22 1 
! ASDA 63 48 45 31 35 24 27 20 1 

! SYMB 38 46 18 29 11 22 12 19 ! 
! INDP 47 46 23 28 24 20 19 18 ! 
! FINE 58 44 28 27 20 21 16 18 ! 
! MISR 48 52 33 35 23 28 20 24 ! 

--- -------- --------------- ------------ ------ 
AVER 54 48 33 31 26 24 22 21 

AAPD 
- 

18% 
---- - 

22% 
---- ---- - ---- 

247. 
------- ------ 

19% 
------------- ------- ---- ------ 

Fig. 8.1 

OBSRVED & THEORETICAL bSIX 
10. 

60.04- 

xx 50.0-f- x 
xx 
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40.0ý- I 
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8.3 BuXjng Frequency of Sole-Store Buyers 

Knowing the proportion of buyers who purchased from only one 

particular store in a given interval of time is in itself 

insufficient to provide a more complete picture of the buying 

behaviour of this group of households. The other requisite is to 

understand their rate of buying. The following two questions 

need to be answe red: 

(1) Does the average purchase frequency of sole buyers 

differ from that of all buyers? 

To what extent does total product purchase differ 

between sole buyers and all buyers? 

Let us first examine the inter-period variation of the buying 

frequency of sole buyers (wS in general or wSX for store X 

patrons in particular) over four consecutive periods of equal 

length. This is shown in Table 8.11. It is observed that on 

average there was little variation in the values of wS over time 

for sole buyers at an average store. However, a greater degree 

of fluctuation in the values of wS was noted in the case of 

Symbolq Independent grocers and Finefare. Again this might be a 

result of the small sample of sole buyers at these stores. 
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Table 8.11: Buying Frequency of Sole buyers over time 

------------------------------- 

'Period' I II III IV ! AVER 
- ------------------- ------- 

! COOP ! 1.8 1.8 1.7 1.7 1.7 1 
! KWIK ! 1.8 1.9 1.7 2.0 1.8 1 
! TESC ! 1.5 1.5 1.6 1.7 1.6 1 
! ASDA ! 1.9 1.7 1.6 1.6 1.7 1 

I SYMB 1 2.2 1.8 2.1 1.6 1 1.9 1 
1 INDP 1 1.2 1.5 1.5 1.9 1 1.5 1 
! FINE ! 1.8 2.2 1.6 1.1 .11.7 1 
! MISR ! 1.7 1.7 1.6 1.5 1.6 1 

------------ - 
AVER 1.7 1-8 1.7 1.6 1.7 

----------------------------- 

The average purchase frequency of sole buyers over periods of 

varying lengths is presented in Table 8.12 below. It showed an 

increasing trend over time. But sole buyers at Finef are showed a 

drop in their average purchase frequency between the 18- and 

24-week periods. The reduction was from 3.9 in the 18-week 

period to 2.7 in half a year. This was brought about by the 

f ailure of some sole buyers to continue patronizing only 

Finefare after 18 weeks. These lost-buyers were however replaced 

by sole buyers who were infrequent buyers in the last 6 weeks, 

thus resulting in a decreased average purchase frequency. 
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Table 8.12: Purchase frequency of sole buyers 
over periods of various lengths 

------------------------------- 
length of period (in weeks) 

1 
I 

6 12 18 24 
- 

COOP 
------- 

1.8 
------- 

2.6 
------- 

3.1 
-------- 

3.6 
KWIK 1.8 2.9 3.3 3.9 
TESC 1.5 2.0 2.4 3.0 
ASDA 1.9 2.4 3.3 3.8 

SYMB 2.2 2.4 4.3 4.3 
INDP 1.2 2.1 2.3 2.8 
FINE 1.8 3.0 3.9 2.7 
MISR 1.7 2.5 3.1 3.1 

------- I ------------------------------- 
AVER 1.7 2.5 3.2 3.4 

------------------------------- 

Dirichlet Estimates of wSX 

Prediction of the average purchase frequency of the sole 

buyers can be made by applying the same Empiric al-Dirichlet 

model. The result is given in Table 8. 13. 

In general, there was no great difference between the 

observed and theoretical values on the average as well as for 

most individual stores. The main exceptions were in the case of 

Symbol and Finefare. This was because the heavier buying carried 

out by a smaller sample of shoppers in both Symbol and Finef are 

accounted for the greater departure of observed values from the 

theoretical. 'For example, Symbol had only 7 sole buyers in the 

18-week period. Four of them, buying between 5 and 9 times, 

could be classified as heavy buyers. Such pattern of heavy 

buying was also noticeable in Finefare during the 12- and 18-week 

periods. As a measure of the fit, the values of the average 

0 
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absolute deviation represented between 9 to 13 percent of the 

average value of wS in each period. 

Table 8.13: Dirichlet estimates of the buying freqeuency 
of sole buyers in periods of various lengths 

II --------------------------------------------- I 

length of period (in weeks) 
6- 12 18 24 

0 t 0t 0 t 0t 
- ---------------------- -- --- - ------------ - 

COOP 1.8 1.7 2.6 2.4 3.1 2.9 3.6 3.3 
KWIK 1.8 1.7 2.9 2.4 3.3 2.9 3.9 3.3 ! 
TESC 1.5 1.6 2.0 2.3 2.4 2.8 3.0 3.1 ! 
ASDA 1.9 1.6 2.4 2.3 3.3 2.7 3.8 3.1 ! 

SYMB 1. 2.2 1.6 2.4 2.2 (4.3) 2.6 (4.3) 2.9 
INDP ! 1.2 1.6 2.1 2.2 2.3 2.6 2.8 2.9 
FINE ! 1.8 1.6 (3.0) 2.1 (3.9) 2.5 2.7 2.8 
MISR ! 1.7 1.7 2.5 2.4 3.1 2.9 3.1 3.3 

---- -------------------------------------- 
1 AVER 1 1.7 1.6 2.4 2.3 2.9 2.7 3.3 3.1 

----------------------- 
AAD+ 1 0.22 0.21 0.3 5 0.30 

------ ---------- ------------------------ 

Buying Frequency of All and Sole-store Buyers 

An inter-period comparison of the buying frequency of the 

sole buyers and of all buyers at a given store is shown in Table 

8.14. The table reveals that sole buyers bought slightly more 

often than all buyers at a store. This is found to be true in 

the case of sole brand buying in some product fields (Ehrenberg 

1972, p. 208). 

The product purchase frequency of sole buyers at a store is 

equivalent to their average purchase at the same store. In this 

case, sole buyers were on average lighter buyers of the product 

as compared to all buyers at a store. The diEference also became 
0 
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increasingly larger over periods of longer duration, as is shown 

by the ratio of wPX and wSX in the last row of Table 8.14. For 

Instance, the buyers at an average store bought the product 2.2 

times more often than their sole buyers counterparts in a period 

of 24 weeks. 

Table 8.14: Comparison of the buying frequency Of 
sole buyers and all buyers over time 

(average over across store groups) 
---------------- ------------------------------- 

Average buying length of period (in weeks) 
frequency at a 

store by/of 6 12 18 24 

----------------- I ------------------------------ 
! -sole buyer(wSX) ! 1.7 2.5 3.2 3.4 
!- all buyer (wX) ! 1.7 2.2 2.6 3.0 
! -product (WPX) 2.7 4.4 6.1 7.6 
I -- ------------- ------------------------------ 

WPX/WSX 1.6 1.8 1.9 2.2 
----------- ------------------------------- 

Table 8.15 gives a summary of the size of market share as 

well as the proportion of sole buyers and their associated 

buying frequency at various stores over the 24-week period. It 

is observed that the big stores generally had a higher percentage 

of sole buyers buying more frequently as compared to the smaller 

stores with the exception at Symbol. This is a manifestation of 

McPhee's "law of double jeopardy" wherein the smaller stores 

suffer on two counts: they have fewer sole buyers and these sole 

buyers also bought less frequently on average. 
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Table 8.15: Market shares, bS and wS of 
stores over 24-week period 

-- 
24 weeks ! 

-- - ---- 
MS 

----- - --- 

bS 
--------- 

WS 
---------- I ----------------------------- 

COOP 1 21 29 3.6 
KWIK 1 19 31 3.9 
TESC . 

1. 14 20 3.0 
ASDA 11 27 3.8 

SYMB 1 6 12 4.3 
INDP 1 6 19 2.8 
FINE 2 16 2.7 

MISR 21 20 3.1 
---------- ---------------------- 

AVER 12 22 3.4 
---------- ------- ------------------- 

8.4 Incidence of Duplicated Store Buying 

From preceding analysis on sole buyers, it was found that on 

average only 22 percent of the buyers at an average store would 

be sole buyers in a 24-week period. This would increase to 33 

percent in the shorter period of a quarter. Nevertheless, the 

majority of the buyers would still buy at other stores. It was 

further discovered that 60 percent of the total product purchased 

by buyers at a given store would be bought at other stores in a 

half year period. This practice of multi-store buying is 

therefore a common phenomenon. 

Consider the situation wherein a buyer of a particular store 

also patronized another store. It would contribute to further 

understanding of the multi-store buying behaviour if -one could 

determine the proportion of buyers at a given store who would 

also purchase at another store. 
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Let MY stand for the proportion of the population of 

households buying at both stores X and Y at least once in a given 

time period. According to Ehrenberg's law of brand-duplication 

of purchase (Ehre-nberg 1972, p. 199), we could have the same law 

of store-dupliation of purchase (first explained in Chapter 4) 

as: 

bXY =D bX bY 

where MY is the proportion of the population buying at 

store X and store Y. 

bX and bY are the respective store penetration and 

D is the duplication coefficient. 

This law says that the proportion of the population buying at 

both stores X and Y are directly related to the penetration 

levels of store X and store Y. 

The law may be reformulated as: 

bXY/bY = bX. Y =D bX 

which says that the proportion of store Y buyers who also buy at 

store X is dependent upon only the penetration of store X and not 

on any particular characteristics of store Y. The value of D may 

be determined by the ratio of the sum of bX. Y and the sum of bX 

as fo llow: 

D= (sum of bX. Y) / (sum of bX) 
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similarly, we may have 

M. Z=D bX 

then bX. Z = bX. Y =D bX . 

This means that the percentage of store Z buyers who also bought 

at store X is equal to the percentage of store Y buyers who also 

patronized store X. 

Table 8.16 shows in a period of 24 weeks the incidence of 

duplicated store buying for instant coffee. The first row of the 

table reads like this: of all the buyers who patronized Coop, 21 

. percent also bought at Kwiksave, 22 percent also purchased at 

Tesco and so on. Alternatively, the first column of the 

percentages may be interpretated as: 26 percent of the Kwiksave 

buyers also made purchases at Coop, 29 percent of Tesco buyers 

also patronized Coop and so on. On the average, Coop attracted 

31 percent of the shoppers from each of the other stores. 

The mos t notable feature of this table is that the 

percentages in each column mostly do not vary greatly from each 

other. On the average, the average absolute deviation has values 

ranging from 2 to 7 percent. This approximate equality in the 

columnar figures suggests that irrespective of whether shoppers 

were classified as store Y buyers or store Z buyers, an 

approximately equal proportion of them would also buy at store X. 

This form of near constancy helped to unravel the underlying 

pattern of this supposedly complex sturcture of multi-store 
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buyi ng - It would also facilitate the identification of any 

irregularity in duplication of purchase between stores. 

Table 8.16: Percent of duplicated store buyers in 24 weeks 

COFFEE 
----- -------- 

Percent 
----------------- 

of COFFEE buyers 
----- 

also 
-------- 

buying 
--- 

at 
------- 

Buyers 
at ! COOP KWIX TESC ASDA SYMB INDP FINE MISR 

-------------- --------------- -- - -------------- - --- 
COOP - * 21 22 19 12 13 4 38 
KWIK 1 26 - 22 9 9 11 7 37 
TESC 1.29 23 - 17 14 13 7 45 

-ASDA 38 14 24 - 14 9 3 31 

SYMB 1 32 20 30 20 - 19 8 52 1 
INDP 1 34 23 24 12 18 - 5 52 1 
FINE 1 23 29 27 9 16 11 - 50 
MISR 1 32 25 29 13 16 15 8 - 

------- ---------- - ---------------------- ------- 
AVER 31 22 25 14 14 13 6 43 1 

-------------------- --------------------------- 
AAD 4% 3% 3% 4% 2% 2% 2% 7% 

---------------------------------------------------- 

For instance, it is noted from the table that Kwiksave and 

Asda had a particularly low level of duplicated buying. In other 

words, buyers at Kwiksave were less likely to also buy at Asda 

and vice versa. In a half year interval, only 9 percent of 

Kwiksave buyers bought at Asda as compared to the average of 14 

percent of all buyers. Similarly., only 14 percent of Asda buyers 

had transactions at Kwiksave when compared to the overall average 

of 22 percent. other notably small duplicated percentages were 

those observed between Coop & Finefare(10 buyers), Kwiksave 

Asda(17 buyers) and Asda & Independent Grocers (11 buyers) as 

well as between Asda & Finef are (4 buyers). Figures in bracket 

represent the size of the sample of buyers, which are generally 

smal 1. 
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One might speculate that the lower duplicated percentages 

between Kwiksave and Asda could be a result of the geographical 

availability of store. Since both stores were operated as 

essentially discount stores with emphasis more on price, there 

was no reason to believe that they were established to cater for 

mutually exclusive- segments of the market. However, further 

evidence has to be collected before a conclusion can be firmly 

established. 

Predicting Average Duplication 

The average level of store duplication at a store can be 

predicted if the corresponding level of store penetration is 

known. This is illustrated in Table 8.17 for periods of length 

62 122 18 and 24 weeks. For example, if Coop had a penetration 

of 28 percent in half a year, the prediction using the 

duplication law is that on average 33 percent (=28% x 1.17) of 

the shoppers at the other stores would also buy at Coop. This is 

very close to the actual average duplication level of 31 percent. 

The value of 1.17 is the coefficient of duplication which 

measures the extent of duplicated buying across stores. 

On the average, the fit is very good in all periods. The 

values of the average absolute deviation wre around 2 percent in 

all periods. This indicated the absence of large error. Among 

individual stores, the deviation was also within 7 percentage 

points and largely found in Kwiksave and Miscellaneous stores. 
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Table 8.17: Predicting Average Duplication over 
time periods of various leNths 

--------- ! ---------------------------------------- I ---- 
6 weeks ! COOP KWIK TESC ASDA SYMB INDP FINE MISR ! SUM .1D 

----- I ------- ------------------------------ 
Pen. (b) 16 12 984 53 15 72 76 

------- ----------------- - -------------- 
Av. Dup. 15 8 10 7862 20 76 1 72 

1.06b 17 13 10 8453 16 76 ! =1.06! 
------- ------- -------------------- 

Devn. -2 -5 0 -1 41 -1 401 
---------------------------------------- 

! 12 weeks 
------- ---------------------------- 

Pen. (b) 20 16 14 11 673 24 ! 101 112 
------- ------- --------- 

Av. Dup. 20 13 18 9893 32 ! 112 101 
1.11b 22 18 16 12 783 27 ! 113 ! =1.11! 

------ ------------- ------------ 
Devn. -2 -5 2 -3 1105 -1 

------- - --------------- - ----------- 

! 18 weeks ! 
I -------- I ------- ------- ----------------- 

Pen. (b) 25 19 18 13 894 28 ! 124 ! 143 
II------------------------------------! ---- ! --- ! 
! Av. Dup. ! 27 18 21 12 10 12 4 39 ! 143 ! 124 ! 

1.15b 29 22 21 15 9 10 5 32 ! 143 ! =1.15! 
--------------------- ----------- ---- 11 

Devn. -2 -4 0 -3 12 -1 70 

! 24 weeks 
------- ------- ------- ------- 

Pen. (b) 28 22 21 14 10 11 5 33 1144 1 168 1 

---------------------------- ----------- 
Av. Dup. 31 22 25 14 14 13 6 43 ! 168 144 

1.17b 33 26 25 16 12 13 6 39 ! 170 ! =1.17! 
---------- I --------------------------------------- ! ---- ! 

Devn. 1. -2 -4 0 -2 2004 -2 
I ---------------------------------------- 
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It is also observed in Table 8.17 that the coefficient of 

duplication increased only slightly from 1.06 in the first 6 

weeks to 1.17 in half a year. With a coefficient equals to 

buying at different stores is generally uncorrelated. The 

duplication law then states that store Y shopper is as likely to 

patronize store X' as is an average shopper in the population. 

Mathematically, it has been shown in the case of duplicated brand 

buying that this coefficent approaches one when the length of 

time tends to infinity (Bass et al. 1976, pg. 1058). 

On the other hand, when the coefficient is greater than 1, it 

means that buyers at store Y is more likely to also buy at store 

X compared to the population as a whole. 

A coefficient with value less than one means that buyers at 

store Y are less likely to also buy at store X as compared to the 

average consumers in the population. This is especially true in 

a short time period when opportunity to buy at two or more stores 

does not normally exist. 

8.5 Buying FrequencX of Duplicated Buyers 

Let wX. Y be the average purchase frequency at store X by 

store Y buyers who also bought at store X. It has been 

established in the case of brands (Ehrenberg 1972, pg. 205) that: 

(1) wX. Y = wX. Z which implies that the average purchase 

frequency of X by its duplicated buyers does not depend 
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in any systematic way on which other brand, Y or Z, they 

are also buying. 

wX. Y is generally close to wX. 

Table 8.18 gives the average purchase frequency at a store by 

buyers who also shopped at another store. For example, customers 

at Coop who also made purchases at Kwiksave bought on average 3.0 

times at Coop in a half-yearly period. Similarly, patrons at 

Coop who also bought at Asda made 3.0 purchases at Coop. On 

average, buyers 

Coop irrespective 

at Coop purchased instant coffee 3.4 times at 

of which other store they also patronzied. 

Generally, the figures in each column did not vary greatly from 

each other. 

Table 8.18: Purchase frequency of duplicated 
store buyers over 24-week_ period 

---------- ----------------------------------------------- 
! By buyers Average purcha se frequency at 
! who also 
! bought at COOP KWIK TESC ASDA SYMB INDP FINE MISR 
---------- ---- - ---- - -- - --- ---------------- 

COOP 3.9 2.8 3.5 2.8 2.6 1.4 2.8 
KWIK 3.0 - 2.8 2.8 2.1 1.9 1.5 2.6 
TESC 2.4 3.6 - 4.2 2.1 1.8 2.6 3.0 
ASDA 3.0 4.4 3.2 - 2.1 1.5 2.0 3.2 

SYMB 3.7 3.6 2.6 4.4 - 2.1 1.7 3.1 
INDP 4.0 3.8 3.8 3.1 3.0 - 2.4 2.9 
FINE 3.9 2.5 3.6 3.5 2.0 2.6 - 3.8 
MISR 3.8 4.1 3.0 3.0 3.1 2.4 1.3 - 

--------- I ------------ ------------ ------------------------ 
AVER 

---------- 
! 3.4 
I ------ 

3.7 
----- 

3.1 
----- 

3.5 
------- 

2.5 2.1 
--- ~ ------- 

1.8 3.1 
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Table 8.19 compares the buying frequency of duplicated buyers 

at store X (wX-Y) and the purchase frequency of all buyers at 

store X (wX) over time periods of varying lengths. It is 

observed that the values of these two quantities were generally 

close on the average as well as for individual stores. This 

indicates possibly- that buying at both stores X and Y did not 

deter buying at store X in any important way. One may therefore 

conclude that the product purchase of the duplicated buyers must 

be relatively higher than their all buyers counterparts. 

Table 8.19: Comparison of buying frequency 
of duplicated buyers(D) and of all 
buyers (A) over various periods 

I! ---- ------- ------ --------------------- I 

length of period (in *P-eks) 
6 12 18 24 

D A D A 
-D 

A D A 
- ----- ------------------ - ------ 

COOP 1.7 1.8 2.4 2.5 2.8 3.0 3.4 3.4 
KWIK 1.8 1.7 2.2 2.7 3.1 3.2 3.7 3.9 
TESC 1.2 1.5 1.9 2.0 2.6 2.5 3.1 3.1 
ASDA 1.5 1.7 2.8 2.4 3.2 3.0 3.5 3.6 

SYMB 1.9 2.2 2.2 2.5 2.3 2.7 2.5 2.9 
INDP 1.6 1.3 1.9 1.7 1.9 2.0 2.1 2.4 
FINE 1.2 1.5 1.4 1.9 1.5 2.1 1.8 2.1 
MISR 1.8 1.7 2.2 2.2 2.8 2.5 3.1 2.8 

- ---- ------------- ------ 
AVER 1.6 1.7 2.1 2.1 2.5 2.6 2.9 3.0 

- -- -- -------------- ------ 

8.6 Product Purchase Frequency of Duplicated Buyers. 

An additional aspect of duplicated buying at stores X and Y 

to be investigated is the rate of product buying of these buyers, 

which is denoted by wPXY. Three important questions need to be 

answe red: 
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(1) How much do duplicated buyers buy the product in total? 

i. e. determining the value of wPXY. 

(2) Are the product purchases of duplic ated-s tore buyers at 

X and Y (wPXY) different from those at stores X and Z 

(WPXZ) 

To what extent does the product buying rate of 

duplicated buyers (wPXY) differ from that of all buyers 

(WPX)? 

Table 8.20 below gives the total product purchases of 

duplicated buyers in a 24-week interval. It must be noted that 

the table matrix is symmetrical since the total product purchases 

of duplicated buyers at stores X and Y will be the same as 

duplicated buyers at stores Y and X. For instance, buyers at 

both Coop and Kwiksave bought instant coffee 10 times in half a 

ye ar. 

The majority of the values of total product buying rate by 

duplicated buyers displayed remarkable constancy,, with the 

exception of two groups of duplicated buyers. These were in the 

case of Finef are and Asda with only 4 duplicated buyers as well 

as Finefare and Independent Grocers with only 5 duplicated-store 

buyers. It might therefore be possible to conclude that 

irrepective of which two stores the duplicated buyers purchased 

the product from, the rate they bought the product came to about 

10 times in 24 weeks. This constancy of the total product 

Purchase frequency was also found to be true in periods of 
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shorter duration. In the first 6.12 and 18 weeks, the 

respective product purchases by duplicated buyers amounted to 4. 

and 8 times. The growth appeared to be linearly proportional 

to the length of time. 

Table 8.20: - Total Product Purchase Frequency 
of duplicated buyers in 24 weeks 

II 
------- ------- ----------------------- 

I 

! Buyers Average Product Purchase Frequency at 
! also 
! býought at! COOP KWIK TESC ASDA SYMB INDP FINE MISR 

---------------------------------------- ----- 
COOP - 10 10 10 12 11 11 10 
KWIK 10 - 9 9 11 10 9 9 
TESC 10 9 - 12 9 11 11 9 
ASDA 10 9 12 - 11 11 (15) 10 
SYMB 12 11 9 11 - 12 8 11 
INDP 11 10 11 11 12 - (16) 10 
FINE 11 9 11 (15) 8 (16) - 8 
MISR 10 9 9 10 11 10 8 - 

- 
ANER 

---- 

----- 
11 

-- 1-~-~ - 

------ 
10 

-- 

- ~--~ -- 
10 
---- 

------- 
10 

--- 

------ 
11 

---- 

--------- 
11 

---------- 

-~ --- 
9 

----- 

----- 
10 

------ 

It has now been shown that both the product purchases by all 

buyers and duplicated buyers remained more or less constant among 

stores. It is therefore logical to expect the ratio of these two 

entities to be constant among different stores. As shown in 

Table 8.21, the ratio is observed to be approximately 1.3 in a 

half-yearly period, thus indicating that the rate of product 

buying by duplicated buyers was about 30 percent heavier than 

that of all buyers at a given store. In periods of 6,12 and 18 

weeks, the ratios were respectively 1.5,1.4 and 1.4 times. 

Duplicated store buyers were therefore generally heavier buyers 

of the pr oduc t, - 
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Table 8.21: The ratio of wPXY/wPX over 
periods of various lengths 

- -------------------------- I 
I length of pe riod (in weeks)! 

1 6 
------ 

12 
-- 

18 
----- 

24 1 
----- I 

I COOP 1 1.5 1.5 1.5 
- 

1.4 1 
1 KWIK 1 1.7 1.3 1.4 1.3 1 
! TESC ! 1.6 1.4 1.5 1.4 
! ASDA ! 
11 

1.6 1.6 1.5 1.4 
1 

1 SYMB 1 1.3 1.2 1.2 1.2 1 
1 INDP 1 1.6 1.3 1.4 1.4 1 
1 FINE 1 1.4 1.3 1.3 1.2 1 

MISR 1 1.5 1.3 1.3 1.3 1 
---------------------------- 

I AVER 1 
- 

1.5 
------ 

1.4 
-- 

1.4 
----- 

1.3 
------- 

It is therefore possible to conclude firstly that duplicated 

buyers bought the product at almost the same number of times 

irrespective of at which two stores they were classified as 

duplicated buyers. Obviouly, some of these buyers could be the 

same people because duplicated-s tore buyers at Coop and Kwiksave 

were likely also to be buyers at Coop and Finefare. Secondly, 

the buying rate of duplicatd buyers was about 1.4 times that of 

all buyers, regardless of the length of time span considered. 

Nonetheless, duplicated buyers were not necessarily more valuable 

buye rs for a particular store since the average purchase 

frequency of these buyers in each store was not greatly different 

from that of all buyers. 
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8.7 Summary 

The preceding analyses show that product buying behaviour 

acorss stores follows simple and highly generalisable patterns. 

These results are either predictable by the Dirichlet model or 

they exhibit empirical regularities. 

There are two main kinds of findings, concerning firstly with 

the proportion of buyers at a particular store X who also only 

buy at store X and nowhere else (i. e. sole buyers of store X) and 

those who also buy at another store (i. e. duplicated buyers), and 

secondly with their purchase frequency at store X as well as 

their total product purchase made at any store. 

For the buyers at any given store X, it is found that the 

proportion of them who are sole buyers depends largely on the 

penetration of that particular store. The sane observation also 

applies in the case of duplicated buying wherein the level of 

duplication is dependent on the penetration and one additional 

factor called the coefficient of duplication. 

The average purchase frequency of all buyers at a given store 

is generally smaller than that of sole buyers at the same store 

but approximates that made by duplicated buyers. Although sole 

buyers are heavier buyers at the store, they are lighter buyers 

of the product as compared to that of all buyers at the same 

store. 
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The product purchase bought anywhere by buyers of store X 

does not vary from store to store. Similarly, the total product 

bought by duplicated buyers also does not depend on the pair of 

stores they patronized. In general, the product purchase by 

duplicated buyers at a given store is heavier than' that made by 

all the buyers at the same given store. 

So far we have gained an understanding of the store choice 

behaviour of sole buyers and duplicated buyers. Further analysis 

of their buying behaviour is possible. For instance, it has been 

suggested that the buyers at a particular store, say Tesco, may 

be divided into the following four categories: 

Sole buyers at Tesco buying the product only once at 
Te sc o. 

(2) Sole buyers at Tesco buying the product more than once 
at Tesco. 

Tesco buyers buying once at Tesco but also making 
purchases at other stores. 

(4) Tesco buyers buying more than once at Tesco and also 
making purchases at other stores. 

We can then establish the average purchase frequency and the 

total product purchase frequency of these groups of buyers. 'The 

findings may reveal the importance of these buyers in their 

contributions to the sales of the store. 
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APPEND IK TO CHAPTER 8 

Like Appendix 7, this appendix is also written with the 

purpose of comparing some of the findings about multi-store 

buying behaviour by Wrigley (1980) and those reported in this 

study. 

Wrigley did not use the Dirichlet Model for the wider range 

of multi-store buying patterns. But without detailed analysis of 

his findings, the results he reports suggest that the Dirichlet 

Model would describe these results, as has been shown for the 

findings reported in the present thesis. 

Buying at other stores 

The findings in this thesis show that the buyers of instant 

coffee at one store bought slightly more often at other stores. 

For instance, the buyers at a given store bought the product 3.0 

times in 24 weeks and they also purchased 4.6 times at other 

stores. 

The Wrigley study on the purchase of tea produced different 

results in the c ase of smaller self-service shops and 

supe rma rke t s. Over the time period of 20 weeks, buyers at the 

smaller self-service shops bought only 4 times at the given shops 

but 15 times at other shop-types. On the other hand, buyers at 

supermarkets purchased 10 times at supermarkets but only 6 times 

at other stores. This could be due to the widely different 
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penetration levels between these two types of shops. For 

instance, smaller self-service shops had a penetration of only 17 

percent while supermarkets had 74 percent of the households 

buyi ng there. As contrast, the buyers at Coop and 

Counter-service grocers (which had penetration of 41 and 26 

percent respectively) bought almost equally both at the given 

shop-type as well as at other shop-types. These purchase 

frequencies are shown in Table 8a. l. 

Table 8a. 1 Buying at other shop-types in 20 weeks: Tea 

------------------- ------------------------------------ 

Average Coop Smaller Super- Counter-! 
No. of purchases self- markets service 

service grocers 
-- ----- - --------- ----------------- ----------------------- 

! At given shop-type 8 3 10 91 
other shop-type 9 15 6 81 

------- ----------- ---------------------------------------- 
Total 17 18 16 17 

------------------- -------- 
Source: Wrigley (1980), 

---- 
Tables 

----------- 
2.10 and 2. 

---------- 
20. 

Duplicated Buying 

The Wrigley study confirmed that the duplication of purchase 

law can be used to predict the average level of shop-type 

duplication. The coef f icients of duplication were 0.38 in 2 

weeks, 0.56 in 5 weeks and 1.02 in 20 weeks. When the length of 

time period was increased, it is observed that the coefficients 

also increased. 

In this study, the coefficient of store duplication showed 

only a marginal increase when the length of time period was 
.p 
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increased. It ranged from 1.06 in 6 weeks to 1.17 in 24 weeks. 

The difference between this study and that of Wrigley's result is 

probably because of the definition of store types used. 

The average purchase frequency of the duplicated buyers in 

the Wrigley study was systematically lower than those of the all 

buyers, as is shown in Table 8a. 2 below. The research findings 

in this study revealed that the buying frequency between the all 

buyers and duplicated showed no difference at all. For example, 

the values of w: X-Y in the 6.129 18 and 24 weeks were 

respectively 1.6,2.1,2.5 and 2.9 whereas the corresponding 

values of wX were 1.7.2.1,2.6 and 3.0 respectively. In 

Wrigley's study, it is observed that the duplicated buyers at a 

store appeared to have bought the product consistently less than 

that of all the buyers at the given store. This is especially so 

in the case of the Coop. 

Table 8a. 2 Comparison of wX. Y and wX: Tea 

------------- ---------------------------------------- 
Coop Smaller Super- Counter-! 

10 weeks self- markets service 
service grocers 

------------- ----- --------------------------- 
WX. Y 2.7 2.0 4.5 4.6 

WX 5.1 2.6 5.5 5.4 
------------ -------------------------- ----------- 

source: Wrigley 1980, Table 2.22. 

Sole Buying 

The proportion of buyers who bought only at a store or 

shop-type generally decreases as time gets progressively longer. 

11 
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This is found to be true both in this study as well as that 

reported by Wrigley. 

However', there is a difference between the buying frequency 

of the sole buyers between the two cases. The results reported 

in this thesis showed that the product purchase of sole buyers 

was generally smaller than that of all buyers. In contrast, the 

Wrigley study revealed that there was little difference in the 

product purchase between sole buyers and all buyers, as shown in 

Table 8a. 3 below. This finding is probable since there would be 

more sole buyers of supermarkets in general than of a specific 

supermarket chain. 

Table 8a. 3 Product purchase of sole and all buyers: Tea 

(average of all shop-types) 
-------------- I ------------ ------------------------- I 

1245 10 20 
------------- I -------------------------------------- 

All buyers 1.9 3.6 4.4 8.5 16.8 
Sole buyers 1.8 3.4 4.1 8.0 15.6 

------------- --------------------------------------- 
Source: Wrigley 1980,, Table 2.27. 
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CHAPTER 9 

BRAND BUYING WITHIN INDIVIDUAL STORES 

In this chapter, a description of a new dimension of brand 

choice behaviour is. given. This is concerned with how shoppers 

at a particular store choose an individual brand or a group of 

brands when buying a frequently purchased consumer product, i. e. 

instant coffee in this case. This new approach to the study of 

brand choice behaviour is in response to the observation that 

most previous studies have been focused on how people choose 

brands in the marketplace and practically no detailed research 

has been carried out on how buyers select brand or brands of a 

product within a particular store. 

The findings in this chapter show that brand choice behaviour 

within a store is very similar to brand choice behaviour in the 

marke t pl, ac e. Both exhibit similar regular patterns and are 

mostly predictable by the same stochastic model. In addition, 

new forms of analysis such as those related to the penetration of 

a brand among buyers at a particular store and their buying 

frequency at the store have also been carried out. The empirical 

results again show that they largely follow various forms of 

regularities. 

The detailed results regarding the behaviour of the buyers of 

a given brand at a particular store are described in the 

fOllowing sections: 
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9.1 Brand shares within store. 

9.2 Individual brand buying - 

9.3 Repeat buying of a brand. 

9.4 Product gurchase at a store. 

9.5 Total product purchase at any store. 

9.6 Sole brand buying. 

9.7 Duplicated brand buying. 

9.1 Brand Shares within Individual Stores 

Before examining the brand buying behaviour within a store, 

we should first look at the stability of brand shares within 

individual stores over time. An understanding of the 

stationarity of the brand shares within each store is important 

because the application of the NBD model here is based precisely 

on this assumption. 

The shares of sales by different brands at each individual 

store over four consecutive periods of 6 weeks, denoted as Period 

I$ II, III and IV, are shown in Table 9.1. It is observed that 

the shares within each individual store appeared mostly to be 

relatively stable over time, but with several marked but not 

major variations. 

Despite such intr&-store variation in brand shares over time, 

the share of sales of the various brands in the marketplace did 

not show any great fluctuation over time. 
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Table 9.1 Brand shares within each store 

-------- ------ --------------- 

COOP KWIK 

II III IV I AV I I II III IV I AV I 
-- - -------- - --- -- ------------------ 

I PLAB ! 62 72 68 79 ! 70 ! 0 00 0 !0! 
NESC ! 18 12 14 13 ! 14 ! 41 48 43 46 ! 45 ! 
MAXR 8 97 4 7 2 20 0 1 
MANT 0 00 0 0 23 25 26 22 24 
MIBN 12 7 10 5 9 34 25 31 32 30 

-- ------- -------- 

----- --- ---- 
TESC 

----- - -- --- -------- - 
ASDA 

---- 

I II III IV AV I II III IV AV 
-- - ------------ --- 

PLAB ! 17 22 18 29 22 23 21 20 24 22 
NESC ! 26 17 26 12 20 25 35 37 43 35 
MAXR !7 14 11 19 13 6 8 12 9 9 
MANT 0 00 0 0 0 00 0 0 
MIBN 50 46 46 39 45 46 35 31 24 34 

MISR MARKET 

I II III IV AV I II III IV AV 
---------- - --------- 

PLAB 1 25 28 26 27 1 26 1 28 30 29 31 1 30 1 
NESC 1 22 20 23 24 1 22 1 25 25 27 27 1 26 1 
MAXH 11 13 11 11 12 1 8 98 8 19 
MANT 2 22 2 2 5 65 5 5 
MIBN 40 37 38 36 38 34 30 31 28 31 

I---- ---- ---- I --------------------- ! ---! 

9.2 Individual Brand Buying 

Analysis in this section is centered on how buyers buy 

individual brands of product at a particular store. Firstly, the 

proportion of the population buying a brand at a store, here 

referred to as brand-store penetration is examined. This is 

followed by an investigation into how many buyers at a store 

bought individual brands of a product, here called brand 
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penetration within a store. This is a new concept and is 

introduced for the first time in a study of buyer behaviour. 

Thirdly, the average purchase frequency of a brand by these 

buyers is studied. Finally, the frequency distribution of brand 

purchases at a store is detailed. 

It is found that brand-store penetration, average purchase 

frequency of these buyers and the frequency distribution of brand 

purchases could all be approximated by the NBD model. In the 

case of brand penetration within a store, it is noted that it 

remained more or less constant over periods of longer duration. 

Brand-Store Penetration 

The proportion of the population of households buying brand I 

at store X is called the brand I-store X penetration and denoted 

as bIX. This is helpful in gauging the success of brand I in 

store X among all the households in the population. 

The observed values in Table 9.2 measure the propo. rtion of 

the population buying Private label,, Nescafe and Misc. brands at 

each store over periods of length 6,12,18 and 24 weeks. Both 

Mantunna and Maxwell House are in most cases omitted from 

discussion in this chapter for two different reasons: ( a) 

Mantunna was essentially available from Kwiksave and to a very 

small extent at Misc - store and (2) the buying of Maxwell House 

appe ared to exhibit greater fluctuation in its sales and 

therefore considered as norr- stationary - 
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Table 9.2: Observed and NBD estimates of brand-store 
penetration for selected brands at various 
stores over periods of varying lengths 

II-------------------------- ----I 

length of period (in weeks) 

16 12 18 
1 

24 
10t 0 0t 0t 
---------------------------------------- 

PLAB 18 18 26 31 31 35 35 1 
--------------------------- ---------- I 

COOP 9.4 8.8 12.7 15.9 15.2 18.1 17.0 
KWIK -- - -- -- 
TESC 2.1 2.4 4.4 5.6 5.3 7.1 6.4 
ASDA 2.0 2.0 3.1 3.6 3.9 4.3 4.5 
MISR 6.8 6.9 10.3 12.1 12.6 14.6 14.3 

--- ----- ----------------------- 
AVER 5.1 5.0 7.5 9.3 9.2 11.0 10.5 

-- ---- -- --- -- ------------- 
AAPD 5% 6% 6% 

-- - --- ----- -- 

------ - --- - -- --- - ------------ 
NESC 18 17 24 30 29 

- 
33 33 

-- ------ - 
COOP 3.4 2.8 4.4 

- --- 
6.2 5.6 

-- 
7.0 6.5 

KWEK 4.8 4.7 6.7 8.8 7.9 10.2 8.8 
TESC 2.7 2.4 4.0 5.8 5.3 6.3 6.2 
ASDA 2.8 2.5 3.9 4.6 4.9 5.9 5.6 
MISR 7.3 6.5 10.5 13.1 13.2 15.3 15.4 

-- - ---------------- ----- - ------ 
AVER 4.2 3.7 5.9 7.7 7.4 8.9 8.5 

- --- - ---- 
AAPD 

----- 
12% 

--- ---------- 
8% 

- - 
6% 

-- ---------------------------- - -- 

------- - ----- 
MIBN 24 22 32 38 38 42 43 

-- -------------------------------------- 
COOP 2.3 1.9 3.2 4.6 4.2 5.1 5.0 
KWIK 4.8 4.2 6.5 7.8 8.1 10.0 9.3 
TESC 4.8 4.8 7.6 9.8 9.5 10.9 11.0 
ASDA 3.8 3.4 5.1 6.3 6.3 6.9 7.1 
MISR 11.7 11.2 17.4 21.3 21.6 24.3 24.7 

------------------------------------------ 
AVER 5.1 5.1 8.0 10.0 9.9 11.4 11.4 

- ----- 
AAPD 10% 

-- -------- 
3% 

--- - 
3% 

--------------------- 1 

* Average absolute percentage deviation 
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To illustrate, 18 percent of the population of households 

bought Private label anywhere in 6 weeks and 35 percent did so in 

half a year. This represented almost a 100 percent increase in 

the penetration over a fourfold increase in the length of time 

interval. However, a smaller 9 percent of the population 

purchased Private label at Coop in the 6-week period and this 

doubled to 18 percent in the 24-week duration. In comparison, 

only respectively 7 and 4 percent of the population purchased 

Private label at Tesco and Asda in half a year. The inter-store 

variations in the values of bIX showed that Coop's private brand 

enjoyed a higher penetration among the population than other 

stores' own brands. 

In the case of Nescafe, about 10 percent of the T)opulation in 

half a year bought it at Kwiksave as compared to the average of 6 

percent who did so at Tesco, Asda or Coop. Another aggregated 

brand group, the Misc. brand, was also bought by different 

proportions of the population at different stores. 

The level of the brand-store penetration over periods of 

varying lengths can be approximated by the NBD model. The 

theoretical results so derived with the first 12 weeks as base 

period are also shown in Table 9.2. The prediction must be 

considered as very good as most of the AAPD of the observed 

values from the theoretical were within 6 percentage points with 

the rest also being of 12 percent or less. This is even more 

remarkable when we consider the fact that the buying of 

aggregated brands such as Private label and Misc - brands within 
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individual stores also conformed to the same basic patterns. The 

closeness of fit between the observed and theoretical is again 

well illustrated by Fig. 9.1. The coefficient of correlation of 

all the observations is determined to be 0.996 in this case. 

Fig. 9.1 

OBSP-, RVFD & TH='ORF71(--A) hlY 

-J 
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C 
LJ 

Average Purchase Frequency 

The average brand I purchase frequency at store X is denoted 

as wIX. This measures the average number of brand I purchases 

made by those buyers who bought it at store X. 

The observed figures of Table 9.3 give the average purchase 

frequency of Private label, Nescafe and Misr-. brand by buyers at 

individual stores over 6,121,18 and 24 weeks. For example, 

buyers of Private label at Coop bought it on average 1.8 times in 

6 weeks. In half a year, Coop buyers of Private label bought it 
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Table 9.3: NBD estimates of average number of 
purchases of each brand in stores 
over periods of varyirq lengths 

II-------------------------------I 

length of periods (in weeks) 
6 12 18 24 

1 10 t 0* 0t 0t! 
----- --- - ----- ------------------- - -- 

PLAB 1.9 1.8 2.6 3.2 3.3 3.8 3.9 
-- - ------------ - ------- --------- 

COOP 1.8 1.9 2.6 3.1 3.3 3.6 3.9 
TESC 1.1 1.2 1.4 1.6 1.6 2.0 1.8 ! 
ASDA 1.6 1.5 1.9 2.3 2.2 2.6 2.6 ! 
MISR 1.8 1.7 

------ 
2.2 

------ 
2.7 2.8 

----------- 
2.9 3.2 ! 

- 
I AVER 1.1.6 1.6 2.0 2.4 2.5 

---------- 
2.8 2.9 

I ------ I ---- ------ ------- ------- ------- 
I AAPD 1 6% 4% 7% 

--- - -------------- 

---- --------------------- ---------- 
NESC 1 1.7 1.8 2.4 3.0 3.0 3.6 3.6 

-------------- 
I COOP 1 1.5 1.4 1.8 1.8 2.1 2.0 2.4 ! 
I KWIK 1 1.8 2.0 2.8 3.1 3.6 3.7 4.3 ! 

TESC 1 1.3 1.3 1.5 1.8 1.8 2.0 2.0 ! 
ASDA 1 1.3 1.5 2.0 2.7 2.4 3.0 2.8 ! 

I MISR 1 1.4 1.4 1.7 2.0 2.1 2.3 2.4 ! 
-- I ---- 

1 AVER 
I --- 
1 1.5 

---- 
1.5 

- ----- 
2.0 
---- 

------------- 
2.3 2.4 

------ - ---- 

------- - 
2.6 2.8 

--- ----- 
AAPD 

-- -- ------ 
5% 

- 
9% 9% 

---- ---------------------------------- 

I MIBN 1 1.8 
----- 

1.7 
---- - 

2.3 
-- --- -- - 

2.9 2.9 
- -------- 

3.3 3.5 

COOP 1 1.4 1.2 1.5 1.5 1.7 1.6 1.9 
KWIK 1 1.5 1.5 1.9 2.4 2.3 2.6 2.7 
TESC 1 1.4 1.4 1.8 2.2 2.2 2.6 2.5 
ASDA 1 1.8 1.6 2.1 2.3 2.6 2.6 3.1 
MISR 1 1.6 1.5 1.9 2.2 2.3 2.5 2.7 

--- --------- ----- - ----------- 
AVER 1 1.5 1.4 1.8 2.1 2.2 2.4 2.6 

--- ------------------ 
I AAPD 1 7% - 6% 9% 

--------------- - 
* used to fit theoretical values. 
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on average 3.6 times. The corresponding averages at Tesco were 

respectively 1 .1 and 2.0 in periods of length 6 and 24 weeks. 

The r ate of growth clearly varied from store to store. 

Furthermore, this growth was not pro rata to the length of time. 

For example, the doubling in Private brand purchases at Coop 

between 6 and 24 weeks was achieved over a period of length four 

times longer. 

The values of the average brand purchase frequency can also 

be estimated by the NBD model, as shown by the theoretical values 

in Table 9.3 above. On the average, the agreement between the 

observed and theoretical values was very good for the three 

brands under consideration. Among individual stores, the 

predictions were also mostly good with a few exceptions. The 

c oef f ic ient of correlation between all the observed and 

theoretical values is computed to be 0.965. 

Brand Penetration in a Store 

Instead of considering the proportion of the population of 

households buying a particular brand at a store, we would exarnine 

here the proportion of store X buyers buying a particular brand I 

at that store. This is called the brand penetration in store 

and denoted as bIIX, which is in fact the ratio of bIX to bX. 

Table 9.4 shows the relationship between bX, bIX and bIIX. 

It is noted in the case of Private label in Coop that both bX and 

bIX increased by about 1.8 and 1.9 times between 6 and 24 weeks. 
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The ratio of bIX and bX therefore changed only marginally from 61 

to 66 percent. Similar slight trend was also observed in the 

case of Nescafe in Kwiksave. 

Table 9.4 Comparison of bIX,, bX and MIX 

--------------- ----------------------------------- 
No. of weeks 6 12 18 24 

------- ----------- ------- 
COOP(bX) 15.5 20.1 25.0 27.5 

PLAB-COOP(bIX) 9.4 12.7 15.9 18.1 
--------------------- - ------------ 

bIIX 61 63 64 66 
---- - --------------------------- - 

---- --------- ----------- ------------------ 
KWIK(bX) 12.1 15.9 19.1 21.8 

NESC-KVIK(bIX) 4.8 6.7 8.8 10.2 
--------------- -------------- ------- 

bIIX 40 42 46 47 

-- - --------------------- -- ------ 

For further illustration, Table 9.5 shows the values of bIIX 

for different brands of instant coffee at each store over periods 

of varying lengths. It is noted in general that the increase in 

bIIX was mostly very small on average. For instance, the 

penetration of an average brand arnong Coop buyers increased only 

from 28 to 31 percent between 6 and 24 weeks. All the buyers of 

a particular brand at other stores also exhibited similar 

relative stability over periods of longer duration. However, 

several exceptions were noted in the case of Maxwell House among 

Tesc o and Asd a buyers. These were mainly a result of 

norr-stationarity in the sales of Maxwell House noted in the 

earlier discussion in section 9.1. 
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Table 9.5: Brand penetration within stores 
over periods of various lengths 

Brand @! Length of Periods (wks) 
Store !6 12 18 24 AVER 

I ------------------ - ------- ------ 
C PLAB 61 63 64 66 64 
0 NESC 22 22 25 26 24 
0 MAXH 13 14 13 12 13 
P MANT I---- 

MIBN 15 16 19 19 1 17 
-- - --------------- --- 

AVER 28 29 30 31 30 
-- --- -------------- - --- 
------ ----- - --- --- - ---- ------ 

K PLAB I---- 
w NESC 40 42 46 47 44 
I MANT 28 33 32 35 32 
K MAXH 44334 

MIBN 39 41 41 46 42 

AVER 28 30 30 33 30 

------------------------- ------ 
T PLAB 23 28 31 34 29 
E NESC 29 28 32 30 30 
S MAXH 9 17 21 27 18 
C MANT 

MIBN 51 53 54 53 53 
---------- -- - ----- ------ - ---- 

AVER 28 32 34 36 32 

------- ------------------ ------ 
--------------------------- 

A PLAB 24 28 28 30 1 28 
S NESC 34 35 36 40 36 1 
D MAXH 8 11 16 19 14 
A MANT 

MIBN 45 46 50 59 50 

---------- --- - ----- ----------- 
AVER 28 30 32 34 32 1 

-- ------------------------ ------ 
--- -- - -- - ------------ 

M PLAB 28 31 33 33 31 
I NESC 30 31 34 34 32 
S MAXH 17 20 22 23 20 
R MANT 45565 

I MIBN 49 52 55 54 52 

------ --------------- 
AVER 26 28 30 30 28 

-- - ----------------------- 
-- - ----- --- - ---------- ------ 

I GRAND AV 28 30 31 33 30 

---------- - ------------ -- 
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Since both bX and bIX can be estimated by the NBD model., it 

is therefore possible to predict the value of bIjX by taking the 

ratio of the estimated bX and bIX. This is shown in Table 9.6 

for both Coop and Kwiksave. The fit is very good with all the 

observed values within five percentage points of their 

theoretical counterparts. The buying of other brands at other 

stores also showed similarly good fit between the observed and 

theoretical values. 

Table 9.6 Theoretical and observed bIIX over time 

-------------- 
length of period (in w-eks) 

6 12 18 24 
I1 0* 0t0t0 

- -------------- ------------- 
COOP 

------- --------------------------- 
PLAB 61 63 63 64 63 66 63 
NESC 22 20 22 25 23 26 24 
MAXH 13 12 14 13 15 12 15 
MANT 1------- 
MIBN 15 14 16 19 18 19 19 

- ----- I ---- - ----------- - ---------- ----------- 
AVER 28 27 29 30 30 31 30 

-- ------- ----------------------------- 
AAPD+ 7% 7% 8% 

-- - ------------ ~ ------ ----- - -- - ----- 

--- - -------------- 
KWIK 

-- - ------------------------- - ----------- 
PLAB ------- 
NESC 40 42 42 46 42 47 42 
MAXH 4343435 
MANT 28 31 33 32 34 35 35 
MIBN 39 38 41 41 43 46 44 

--- - --------------- 
AVER F 28 28 30 30 31 33 32 

--- ---- I-- - ----- --- ------------ -- 
AAPD+ 13% - 11% 14% 

-- ------------------------- - ---- -- -- 
* used to fit theoretical values. 

+ average absolute percentage deviation. 

0 
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Distribution of Brand Purchase At a Store 

Analysis in this section is directed at examining the 

frequency distribution of the number of brand purchases at a 

particular store. It is also considered separately in periods of 

varying lengths. 

The distribution of the number of Private label purchases at 

Coop store over periods of various lengths is shown in Table 9.7 

below. It is noted that most of the households in the population 

did not buy Coop's private brand of instant coffee in a 

particular time period. Of those who bought, the frequency with 

which they purchased Private label could be approximated by the 

familiar NBD model. The theoretical values are shown in Table 

9.7. The fit must be considered as very good on the whole, with 

the discrepancies being generally greater at the tail end of the 

distribution, an observation already noted in the study of brand 

buying in the market. The chi-square test indicated no 

significance at an alpha level lower than 30 percent. 

Investigation of the distribution of the purchases of Nescafe 

and Misc - brand in the same five stores also revealed general 

pattern close to that predicted by the NBD model. 

9 
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Table 9.7: NBD estimates of the distribution 
of PLAB purchases by Coop buyers 
over periods of various lengths 

-------- 
length 

--------------------- --- 
of pe r iod ( in 

-- -- 

weeks) 
------ 

6 12 18 24 
R 0t 0t 0t 0 t 

--- ---- -- - --------------- - ------ ------ -- -- 
0 762 (762) 734 (734) 707 (707) 689 (689)1 
1 44 47 49 50 61 57 65 59 1 
2 20 17 19 22 19 26 19 28 ! 
3 77 13 12 13 15 15 17 ! 
4 8+ 8+ 77 9 10 9 11 
5 55 87 8 8 
6 14+ 11+ 65 6 6 
7 18+ 14+ 7 5 
8 24+ 18+! 

------ -- ----------- --- -- - ---------- 
I Total 1 841 841 841 841 841 841 841 841 

'chi-sq. 1 
-------- 

0.721 
------------ 

1.331 
- ------- 

4.018 
- ------ 

6. 
-- - -- 
902 

I ---- -- ------- -------------- ---- 

9.3 Repeat Buying Of A Brand 

In this section, we examine the repeat buying of a brand at 

the same store over two consecutive 12-week periods. Most of the 

repeat buying activities can again be predicted by the NBD model. 
I 

Incidence of Repeat Buytqg 

Table 9.8 gives the proportion of the buyers of brand I at 

store X buying the same brand at the same store again in the next 

12-week period. For example, 64 percent of the buyers of Coop's 

own brand in the first 12 weeks bought the same brand again at 

Coop in the next 12-week period. Similarly, of those who bought 

Tesco's own brand, 44 percent did so again in the next 12 weeks. 

On the average, 52 percent of the private brand buyers at a store 
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bought it again at the same store in the next period of equal 

length. Overall, the average repeat buying rate of a brand at a 

store was about 54 percent. 

Table 9.8: Percent of repeat buyers of a brand at 
. the same store in two 12-wk periods 

-- I- ----------------------II 
1 PLAB NESC MIBN AVER 

% 0 t 0t 0t ot 
------ - ------- - ------ ---- -------- 

IBRAND 1 66 68 65 66 56 67 62 67 
I- -------------- 

COOP 
i 64 66 (24) 53 (22) 44 1 64 66 

KWIK I -- 70 67 55 56 ! 62 62 ! 
TESC 1 44 42 41 46 45 55 ! 43 48 ! 
ASDA 54 55 64 58 47 60 ! 55 58 ! 
MISR 47 62 47 53 43 58 ! 46 58 ! 

------- ---------- -------- 
AVER 52 56 56 56 48 57 54 58 

-------------- 
AAPD 8% 9% 17% 8% 

--------------------- -------- 

The NBD estimates of the proportion of the buyers at a store 

who repeated their purchases of the same brand at the same store 

over two equal 12-week periods are also shown in Table 9.8. On 

the whole, the theoretical values were mostly close to their 

observed counterparts for the repeat buying of these three brands 

at individual stores. For example, the NBD model predicted a 52 

percent repeat buying rate of Private brand at an average store. 

This percentage was very close to the observed 56 percent. 

However, there were two big departures from the theoretical 

Prediction. In the first case, the estimated 53 percent repeat 

buying rate of Nescafe at Coop was more than twice the observed 
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value of 24 percent. Another exception occured in the repeat 

buying of Misc . brand also at Coop. The observed value of 22 

percent was only half that of the theoretical estimate. 

Examination of the share of store sales by various brands in 

Coop revealed that Private label was a very dominant brand, 

accounting for about 70 percent of the instant coffee sales at 

Coop. It may therefore be possible to infer that buyers of 

Nescafe at Coop were most probably buyers of Coop's own brand who 

occasionally also bought Nescafe. This therefore showed up as 

low repeat buying of Nescafe at Coop. 

On the other hand, buyers of Nescafe at Coop could also be 

only shoppers on a filler-trip. Consequently, they were unlikely 

to be repeat buyers of Nescafe at Coop. Nevertheless, further 

evidence must be collected before a final conclusion can be 

drawn. 

Average Purchase Frequency - of Riý, peat Buyers 

Table 9.9 shows the observed and NBD estimated average 

purchase frequency of repeat buyers over two 12-week periods for 

three brands in five store groups. 

The NBD estimates of the repeat buying frequency were on the 

whole relatively close to the observed counterparts. The values 

of AAPD ranged from 11 percent for Private label to 13 percent 

for Misc. brand. Among individual stores, there were greater 

departures from the theoretical estimates in some cases. For 
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example, the observed repeat purchase frequency of Private label 

at Tesco was 30 percent higher than the theoretical estimate. 

This was due to the appearance of one heavy repeat buyer who 

bought 7 times in the second 12-week period. If this buyer was 

excluded$ the average repeat purchase frequency would be reduced 

to 1.9 purchases which would be much closer to the theoretical 

vlaue of 1.7. 

Table 9.9: Average number of brand purchases at a store 
per repeat buyer over two 12-week periods 

- -------------- ---- - -- -- ------ I 
PLAB NESC MIBN AVE R 

0t0t0tot 
-- ------- ----- - ---------- --------- 

I Br and 1 3.0 3.1 2.9 2.9 2.8 2.8 2.6 2.6 

I COOP 1 3.0 3.2 2.3 2.2 171.8 2.3 2.3 
KWIK !--3.0 3.5 2*5 2.4 2.6 2.8 
TESC ! 2.3 1.7 2.2 1.8 2.7 2.2 2.1 1.8 
ASDA ! 2.3 2.3 2.8 2.5 2.0 2.7 2.3 2.3 
MISR ! 2.7 2.8 2.0 2.1 2.2 2.3 2.3 2.2 

---------------- --------- 
I AVER 1 2.6 2.5 2.5 2.4 222.3 2.3 2.3 

---- I ------ - -- --- ------ 
AAPD I 11% 11% 13% 4% 

------ ------------ --------- 

It has been found that the LSD approximation gives the 

purchase frequency of repeat buyers as 1.23 times that of all 

buyers in a particular time period (Ehrenberg 1972, p-70). In 

the present instance, a cornparison of the buying frequency of 

repeat buyers and of all buyers of a brand at a store also 

reve al ed that the former was on average about 1.26 times the 

latter, as is shown in Table 9.10 below. 
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Table 9.10 Ratio of the purchase frequency of repeat 
buyers and of all buyers* of a brand 

at a store over two 12-week period 

I ---------------------- ------ I 
PLAB NESC MIBN AVER 

---------------------- ------ 
BRAND 1.18 1.20 1.21 1.20 1 

---------------------- ------ 
COOP 1.21 1.38 1.21 1 1.27 
KWIK ! 1.17 1.28 ! 1.22 

I TESC ! 1.44 1.40 1.34 ! 1.39 
ASDA ! 1.22 1.35 1.09 ! 1.22 
MISR ! 1.23 1.17 1.20 ! 1.20 

--------------------- ------ 
AVE R .11.27 1.29 1.22 1.26 

------ ----------- ------ 
*based on the average of two 12-wk periods. 

Not every buyer of a brand at a particular store will always 

buy the same brand again at the same store in the next period. 

The proportion who did so was determined to be about 54 percent 

between two quarters (Table 9-8). Therefore, about 46 percent 

on average would buy other brands in the same store, buy any 

brand at other stores or not buy at all. 

Under stationarity conditions, the proportion of the last 

period buyers who became lasped buyers would be equal to the 

proportion of current period buyers who were classified as new 

buyers. The buying frequency of these new buyers in the buying 

of a brand at the same store was determined to be about 1.36 

times on average, as is shown in Table 9.11. This is only 

marginally lower than the theoretical constant of 1.4 as 

discovered in the repeat buying of a brand in the market 

(Ehrenberg 1972, p. 71). 
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Table 9.11 Average number of brand purchases at 
a store per new buyer in a quarter 

I 
I PLAB 

- 
NESC 

-- - -- 
MIBN 

II 
AVER 

BRAND 
-- - -- 

1.50 
------- 

1.49 
------- 

1.40 1 1.46 1 

COOP 1.36 1.32 1.12 ! 1.27 ! 
KWIK - 1.50 1.41 ! 1.46 ! 
TESC 1.42 1.21 1.61 ! 1.41 ! 
ASDA 1.30 1.35 1.07 ! 1.24 ! 
MISR 1.42 1.46 1.40 ! 1.43 ! 

------ -------------- ------ 
AVER 1.38 1.37 1.32 1.36 

9.4 Product Purchase At A Store 

We have seen in earlier section an examination of the average 

purchase frequency of brand I buyers at store X, denoted as wI: K- 

To have a better understanding of the brand buying behaviour of 

these buyers, it is necessary to investigate how often they 

bought the product, i. e. any brand, at store X. This purchase 

frequency is denoted as wPXIIX which measures the product 

purchases at store X by brand I buyers at store X. 

In this particular instance, we would specifically also want 

to compare this particular quantity with the frequency of brand I 

purchase at store X by these buyers, thus giving us information 

on how of ten they also bought other brands at the smne store. 

Table 9.12 below depicts the total number of product 

purchases made at a store by shoppers who bought a specific brand 

at that store over 24 weeks. If we exclude the value of 6.8 

representing the total purchases at Kwiksave by Kwiksave buyers 
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who bought Maxmell House, the remaining 20 observations gave an 

average of 4.2 with a coefficient of variation of 12 percent. 

This indicated a minor variation in these values. We could 

therefore conclude that these store buying frequencies ware more 

or less constant, irrespective of the specific brand-store 

combination under consideration, i. e. wPXIIX is approximately 

equal to wPY I JY. 

The corresponding values for periods of length 6,12 and 18 

weeks were respectively 1.9,2.7 and 3.5 purchases. It is noted 

that the increase was about 0.8 purchase in every 6 weeks. 

Table 9.12: Total product purchases at store X by 
brand I buyer At store X over 24 wks 

I- ------ ---------------------- -- 
! By store! Total Produc t Purchase at 
! patrons ! 

buying ! COOP KWIK TESC ASDA MISR AVER 
---------- ----------- o 

PLAB 4.0 - 3.0 4.1 4.6 ! 3.9 1 
NESC 4.0 4.7 4.2 4.9 4.4 ! 4.4 
MAXH 4.4 (6.8) 3.5 5.1 4.7 ! 4.4 
MANT - 4.5 - - 3.5 ! 4.0 

MIBN 4.2 4.8 4.0 4.2 4.2 4.3 

------- ------- --- --- 
AVER 

- 
4.2 4.7 3.7 

-- -- - -- -- ----- 
4.6 

--- - ---- 
4.3 

------- 
4.2 
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Comparison of the product purchase at store X by brand 

buyers at store X,, i. e. wPXIIX, and that by all buyers at store X 

(or wX) indicated that the former would be generally higher. The 

magnitude of the difference became increasingly higher over a 

longer time period, as revealed by the ratios of these two 

quantities in Table ' 9.13. 

Table 9.13: Comparison of store purchases by all 
buyers and specific brand buyers at a 
store over periods of various lengths 

(average across brands and stores) 
I- -------------------------- I 

No. of weeks 6 12 18 24 
-- ---- ------ - 

(a) All Buyers 1.7 2.2 2.6 3.0 

(b) Brand Buyers 1.9 2.7 3.5 4.2 

------- -------------------- 
Ratio (b/a) 1.1 1.2 1.3 1.4 

------- ----------------- 
(a) wX (b) wPXIIX 

The multi-brand buying behaviour within a store can be gauged 

by the numerical difference between the purchase frequency of 

brand I at store X (wIX) and the total product purchase at store 

X (WPXIIX), as made by a group of brand I buyers at store 

This provides information on the number of product purchases at a 

store being devoted to other brands at the same store. This is 

shown in Table 9.14 below for the half-yearly duration. 
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Table 9.14: Average number of purchases of other 
brands per buyer of a specified brand 
within a store over 24 weeks period 

--------------- 

! By store! Av. purchases of other brands at 
! shoppers! 

buying COOP KWIK TESC ASDA MISR ! AVER 
------- ------- - ---------- I ---- 

PLAB 0.4 1.0 1.5 1.7 ! 1.2 
! NESC ! 2.0' 1.0 1.8 1.9 2.1 !1 .8! 
! MAXH ! 2.3 (5.4) 2.0 (3.5) 2.9 ! 2.4 ! 
! MANT ! - 1.8 - 1.6 2.4 ! 1.9 ! 
! MIBN 2.6 2.2 1.4 - 1.7 ! 2.0 ! 

- -- -- - ------------ ----- ---- - ---- I 
AVE R 1.8 1.7 1.6 1.7 2.2 1.9 

--- ------- - ----- ----------- 
WPXIIX*. ' 4.2 4.7 3.7 4.6 4.3 4.2 

I ------- ------- ------- 
* average from Table 9.12. 

On the average, about 1.9 purchases over the half-year period 

vere devoted to the -purchasing of other brands by the buyers of a 

specific brand at a given store. These 1.9 purchases represented 

45 percent of the average 4.2 store purchases made by these 

buyers. Among buyers of different brands within the same store, 

varyi ng degrees of brand preference were expressed. For 

instance, buyers of Coop's own brand devoted only 10 percent 

(0.4/4.0) of their 4 purchases to buying other brands. On the 

other hand, as much as 62 percent (2.6/4.2) of the total Coop 

purchases by Misc. brand buyers at Coop was for the purchase of 

other brands. This could again be due to the great dominance of 

Private label at Coop stores. 

Examination of the quarterly data revealed that about 1 

purchase out of 2.7 purchases (or 37 percent) on the average was 
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for the buying of other brands by the buyers of a specific brand 

at a store. 

Comparison of the quarterly and half-yearly data therefore 

showed that over a longer time period, a higher percentage of 

store purchases would be devoted to the buying of other brands by 

the buyers of a specific brand at a store. This finding is not 

different from the buying behaviour of brands or at stores in the 

marke t pl ac e. 

9.5 Total Product Purchase at Any Store 

The previous analysis has determined that a majority of the 

patrons at a store would buy more than one brand within that 

store over a period of certain length. The next step would be to 

examine the total product purchases of these buyers at any store. 

Table 9.15 gives the total product purchased anywhere by 

buyers of a specific brand at a particular store in 12- and 

24-week periods. This quantity is denoted as wPlIX. There wre 

very small differences in the product purchase frequency among 

buyers of a specific brand at a store. For example, Coop patrons 

who bought Coop's own brand purchased instant coffee on average 

4.4 times whereas Private brand buyers at Tesco bought instant 

coffee in total about 4.3 times in a quarter. The average of the 

20 values of wPIIX (excluding 6.8) was about 4.6 with a 

coefficient of variation of 9 percent. This quantity could 

therefore be considered as approximately a constant. 
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In the half-year period., this total product purchase was 

found to be about 8 purchases irrespective of the brand and store 

spec if ic, ation. The exceptionally high 12 purchases reported by 

Maxvell House buyers at Kwiksave was the average of 5 buyers, 

three of whom bought 14,18 and 19 times each. 

Table 9.15: Total Product Purchase Frequency by store 
buyers of a brand in 12 & 24 weeks 

I---- I-- ------------------------ 
! Shoppersl Total Product Purchases in 12-wk 

who by shoppers who bought at 
bought COOP KWIK TESC ASDA MISR AVER 

--------- ---------- - ------------- 
PLAB 4.4 - 4.3 4.2 5.3 1 4.6 
NESC 4.4 4.7 5.3 4.9 4.8 4.8 
MAXH 5.4 (6.8) 4.6 5.2 4.4 4.9 
MANT - 3.8 -- 4.1 4.0 
MIBN 4.5 4.6 4.4 4.9 4.5 4.6 

--- ------ - ------------------ - --- ------- 
AVER 4.7 4.3 4.6 4.8 4.6 1 4.6 

------------------- ------- 

---------------- ---- - ---- 
! Shoppers! Total Product Purchases in 24-wk 

who by shoppers who bought at 
bought COOP KWIK TESC ASDA MISR AVER 

---------------------------- ------- ------- 
PLAB 7-88 8 8 
NESC 8889 8 8 
MAXH 9 (12) 89 8 8 
MANT -7-- 6 6 
MIBN 10 888 8 8 

AVER 8888 8 8 
---I -- --- - -------------- ---- -- - 

9.6 Sole Brand Buying at Individual Stores 

It is not uncommon to find buyers buying only one single 

brand or shopping at only one particular store. Similarly, it is 

found that some customers at a store would buy only one specific 
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brand from that store. Nevertheless, sole brand buYing within a 

store does not exclude these buyers from buying any brand (except 

that store's own brand) at other stores. 

The importance of the findings here is that they also tend to 

show simple and systematic patterns. 

Incidence of Sole Buying 

Let bSIIIX be the proportion of brand I buyers at store X who 

bought only brand I and no other brands at store X in a specific 

time interval. These values are shown in Table 9.16 below for 

periods of length 6,12,18 and 24 weeks. 

It is observed that 89 percent of the Private label buyers at 

Coop bought only Private label in the 6-week period, whereas a 

slightly lower 82 percent of Private label buyers at Coop did so 

similarly in half a year. However, this reduction in bSIIIX was 

generally higher for other brands. For example, of those who 

bought Nescafe at Coop in 6 weeks, 86 percent of them reported 

buyi ng only Nescafe at Coop. However, the corresponding 

percentage in half a year was down to 58 -percent, a reduction of 

33 percent. The smaller decrease in the case of Private label at 

Coop as compared to that of Nescafe at Coop could be a reflection 

of the extraordinary strength of Coop's own brand. 
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Table 9.16 
Percent of brand I buyers at store X buying 

only brand I at store X over various periods 

II ----------------------------------- I-- 
length of period (wks) 

6 12 18 24 AVER 
- ---------------------------------- ------- 

COOP 
-------- !- ---------------------------------- ------- 

PLAB 89 86 82 82 85 
NESC 86 70 63 58 69 
MAXH (65) (56) (46) (43) (52) 
MANT --- 
MIBN 68 70 51 53 60 

-------- !- ---------------------------------- ------- 
AVER 

- 
81 75 65 64 71 

------------ ---------------------- ------- 

- ---------------------------------- ------- 
KWIK 

- ---------------------------------- ------- 
PLAB --- 
NESC 85 79 78 70 78 
MAXH (75) (40) (40) (40) (48) 
MANT 83 70 62 48 66 
MIBN 82 65 61 50 64 

- 
AVER 

---------------------------------- ------- 
83 71 67 56 69 

- ---------------------------------- ------- 

- ---------------------------------- ------- 
TESC 

- ---------------------------------- ------- 
PLAB 72 71 53 55 63 
NESC 78 56 51 43 57 
MAXH (86) (50) (29) (32) (49) 
MANT ---- 
MIBN 78 64 54 46 60 

- 
AVER 

- 

---------------------------------- ------- 
76 64 53 48 60 

------ ---------------------------- ------- 

- ---------------------------------- ------- 
ASDA 

- 
PLAB 

---------------------------------- ------- 
88 73 63 56 70 

NESC 75 70 64 56 66 
MAXH (67) (40) (29) (26) (40) 
MANT ---- 
MIBN 81 70 58 48 64 

-------- !- ---------------------------------- ------- 
AVE R 81 71 62 53 67 

- ----------------------------------- ------- 

----------------------------------- ------- 
MISR 

-------- ! ----------------------------------- ------- 
PLAB 56 47 39 42 46 
NESC 56 44 36 35 43 
MAXH 47 42 34 27 38 
MANT 43 50 41 41 44 
MIBN 71 58 53 49 58 

-------- ! ----------------------------------- ------- 
AVER 55 48 41 39 46 

----------------------------------- ------- 
! Grand Av! 75 66 58 52 63 
! -------- ! ----------------------------------- ------- 

0 
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on the average, about 75 percent of the buyers of an average 

brand at a given average store would be sole brand buyers in a 

6-week period. In half a year, only 52 percent could be so 

classified. However, it is noted that the level of sole brand 

buying by specific brand buyers at Misc. store group was 

relatively lower. For instance, in the case of Private label, it 

ranged from only 56 percent in 6 weeks to 42 percent in half a 

ye ar. 

The general decrease in sole brand loyalty of the buyers of 

brand I at a given store X is not unexpected because over a 

longer time period, there would be more buyers of brand I at 

store X and less of them would be sole brand buyers. 

Furthermore, probably more buyers of brand I at store X would 

tend to purchase other brands over an extended time period. 

Nevertheless, the rate of decline was gradual. 

Instead of considering number of sole buyers of brand I at 

store X as a -proportion of all buyers of brand I at store X (i. e. 

bSXIIX), it is interesting to consider them as a proportion of 

ALL buyers at store X. This is denoted by bSIjX and shown in 

Table 9.17 below. The values of bSIIX are expected to be smaller 

than those of bSIIIX since the number of store X buyers is always 

larger or at least equal to the number of brand I buyers at store 

X. But the special point is that in this form the proportions of 

sole buyers generally remained fairly stable over periods of 

longer duration. 
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Table 9.17 
Proportion of store X buyers buying only 

brand I in store X over various periods 

II ----------------------------------- II 

length of period (wks) 

bSIIX 6 12 18 24 AVER 
-------- ! ------------ ----------------------- ------- 

coop ! 

-------- ! -- 
PLAB 

---------- 
54 

---- 
54 

------------------- ------- 
53 54 54 

NESC 19 15 16 15 16 
MAXH 8 8 657 
MANT - - -- 
MIBN 10 11 10 10 10 

-------- ! ---; --------- ----------------------- ------- 
1 AVER 23 22 21 21 22 

------------ ----------------------- ------- 

------------ ----------------------- ------- 
KWIK 

----------------------------------- ------- 
PLAB - - - 
NESC 33 33 36 33 34 
MAXH 3 1 111 
MANT 24 23 20 17 21 
MIBN 32 27 25 20 26 

---------------- ------------------- ------- 
AVER 23 21 10 18 20 

---------------- ------------------- ------- 

---------------- ------------------- ------- 
TESC 

- 
? LAB 

----------- 
17 

---- 
20 

------------------- ------- 
17 19 18 

NESC 23 16 17 13 17 
MAXH 8 8 698 
MANT - - --i 
MIBN 40 34 29 24 32 

-------- ! ---------------- ------------------- ------- 
AVER 22 20 17 16 19 

---------------- ------------------- ------- 

---------------- ------------------- ------- 
ASDA 

---------------- ------------------- ------- 
PLAB 21 20 18 17 19 
NESC 25 25 23 24 24 
MAXH 6 4 555 
MANT - - 
MIBN 37 32 29 24 30 

-------- !- ----------- ---- ------------------- ------- 
AVER 22 20 19 18 20 

- ----------- ---- ------------------- ------- 

---------------- ------------------- ------- 
MISR 

---------------- ------------------- ------- 
PLAB 16 14 12 14 14 

NESC 17 14 12 11 14 

MAXH 8 8 76 
MANT 2 2 22 
MJBN 35 30 29 26 30 

---------------- ------------------- ------- 
AVER 16 14 

- 
12 12 13 

------------------- ------- - 
! Grand Av! 

---------- 
21 

---- 
19 18 17 19 

1! -------- !- ---------- ----- ------------------- ------- 
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Average purchase frequency of sole brand buyers 

The average purchase frequency of these sole brand buyers 

within a store denoted as wSIIIX over a half-year period is shown 

in Table 9.18 below. Among all these sole brand buyers, the 

rate they bought the various brands varied to some extent. For 

exampleý sole buyers of Private label at Coop bought Private 

label 3.3 times in half a year whereas sole buyers of Nescafe at 

Coop only made 2.2 purchases of Nescafe at Coop in the same 

period. Similar variations between brands were also observed for 

sole brand buyers at other stores. But reference back to Table 

9.17 indicates that these variations are almost all due to very 

small sub-samples. 

A comparison of the brand I purchase frequency by brand I 

buyers at store X (wIX) and that of sole brand I buyers at store 

X (wSIIIX) indicated that they were approximately the same, as is 

shown in the last two rows of Table 9.18. This particular 

finding is in contrast with observations in the study of sole 

brand buying in the market where "sole brand buyers tend to be 

somewhat heavier buyers of a brand than its average buyers" 

(Ehrenberg 1972, pg. 181). A similar conclusion was also arrived 

at in the analysis of sole buying at a store. In the present 

case, we restrict sole brand buying to within a particular store. 

These buyers could in fact have 100 percent loyalty toward this 

brand but buy it at other stores as well. This could therefore 

lead to the lower value of wSIIIX. 
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Table 9.18: Average Purchase Frequency of brand I by sole 
brand I buyers at store X over 24-wk period 

COOP KWIK TESC ASDA MISR AVER 

---- - --------- --- --- -------- 
PLAB 3.3 - 1.9 3.0 2.4 2.6 
NESC 2.2 3.3 1.9 3.0 2.0 2.5 
MAXH 1.7 1.0 1.5 1.0 2.0 1.4 
MANT - 2.7 - - 1.1 1.9 
MIBN 1'. 6 2.7 2.4 2.2 2.4 2.3 

------------------------ 
AVER 2.2 2.4 1.9 2.3 2.0 2.1 

WIX* 2.3 2.6 2.0 2.4 2.1 2.3 

* average across all brands. 

We now examine the total product purchase made anywhere by 

brand I buyers at store X who bought only brand I at store X. 

These values appeared to be a constant, irrespective of the brand 

and store specification, as is shown in Tabble 9.19. This 

quantity amounted to an average of 6 purchases in a half-vear 

period and was lower than the 8 purchases made by all brand I 

buyers at store X. 

Table 9.19: Total product purchase at any store by 
brand I buyers at store X who bought 

only brand I over a period of 24 weeks 

If------------- 
1 COOP KWIK TESC ASDA MISR AVER 

- --- - ----------- -- ---- -- ------- 
PLAB 7 -78 7 7 

NESC 7 666 6 6 

MAXH 7 575 4 6 

MANT - 5-- (3) 5 

MIBN 8 666 6 6 

AVE R 7 666 6 6 

-- ---- ------------------- - ----- ------- 

wp Ix* 1 8 888 8 9 

- -- ---------------- --- -- - -- 
* average across all brands. 
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9.7 Duplicated Brand Buying Within Individual Stores 

It has been found in the previous section that about 75 

percent of the brand I buyers at store X bought only that brand 

in 6 weeks and 52 percent did so in half a year (see Table 

Therefore, close to half of the buyers of a brand of 

instant coffee at a store in half a year would also buy some 

other brands in that store. The reasons for such multi-brand 

buying within the same store can be attributed to various 

reasons. Some of which are: 

0A desire to try different brands, especially over a 
longer period of time. 

0 Favourite brand not being available in the store and a 
substitute brand was bought instead. 

0 Sales promotion of other brands in that store. 

Given that store buyers are engaged in duplicated-brand 

buying, we would like to know the following: 

a. What does buyers' duplicated brand buying behaviour 

depend on? 

b. How often do duplicated buyers purchase each of the 

brands? 

C* How often do they buy the product at a given store? 

d- How often do they buy the product anywhere? 

e. How different would duplicated brand buyers at other 

stores behave? 
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In the present case,, we will discuss the duplicated-brand 

buying behaviour of instant coffee at a particular store. Let us 

define the following terms to be used in the discussion: 

bIJIX Proportion of buyers at store X buying both 
brands I and J at store X. 

W IX : Proportion of store X buyers buying brand J. 

(3) bI. JIX Proportion of store X buyers buying brand J, 
who also bought brand I. This is also the 
ratio of (1 ) and (2) above. 

Incidence of Duplicated Brand Buying 

In the study of duplicated brand buying in the market as a 

whole, Ehrenberg (1972) has shown that irrespective of whichever 

brands, J or K, a group of buyers had bought, an approximately 

equal proportion of them would also purchase brand I. This 

finding was also validated in the duplication of store purchase 

in the market as described in Chapter 8. 

Table 9.20 gives the proportions of brand J buyers at store 

who also made purchases of brand I at store X, i. e. bI-JIX, in a 

24-week duration. For example, of all the Nescafe buyers at 

Coop, 31 percent of them also purchased Coop's own brand. 

Similarly, 36 percent of Maxwell House buyers at Coop and 28 

percent of Misc. brand buyers at Coop also bought Coop's private 

brand. These three percentages are relatiely close to each 

other, thus indicating that bI. JjX would not deviate greatly from 

bl. KIX. 
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Table 9.20: Percent of brands buyers who were duplicated 
brand buyers within various storesAft-24 weeks 

--------------------------------- 

Store Percent of store X buyers 
x x who also bought 

buyers PLAB NESC MAXH MANT M IBN 

1C PLAB 
-------- --- -- 

12 
-------- ----- - 

7 
-- - -- 

8 
10 1 NESC 31 - 17 15 

0 ! MAXH 36 36 - 21 
P ! MANT 

1 MIBN 28 21 14 
1 ------ - ------- ------- 
1 AVER 32 23 13 15 

------- --- - ------------------- 
--------- - -------------- - 

1K I PLAB 
w NESC 1 15 23 
I MAXH 20 - (60) 

1K I MANT 20 - 42 
1 MIBN 24 4 32 - 

AVER 21 2 24 32 
-- - -------------------- - -------- - 
-- --- ------ ----- 

IT I PLAB 1 10 17 32 
E I NESC 11 25 43 

IS I MAXH 21 28 - 44 
1C I MANT I 
1 1 MIBN 21 25 23 

---------- -- - -------------------------- -- - -- 
AVER 18 21 22 40 

---- - ------------------ - ---- ------ 
---- - -------- ------- - ------ ------ 

A I PLAB - 19 (6) 33 
1S NESC 14 20 32 

D MAXH 9 (43) - (57) 
A I MANT I 

1 MIBN 21 28 20 
- ---- ------ 

1 AVER 
-- - --- 

15 
-- -- 

24 
----------- 

2 ýO 32 

-------- -- -------------------- -- 
---------- - ------ - -------------- ----- 

Im I PLAB I- 19 17 3 41 
II I NESC 18 - (29) 3 36 
IS I MAXH 24 (44) -3 37 

R I MANT 18 18 14 - 32 

MIBN 25 23 16 3 

-- --- 
- 

------ 
1 1 AVER 

-- -- - 
21 

----- 
20 

----- 

--------- - 
16 3 

-------------- -- 
36 

- --- -- - --- 
* no 

- 
duplicated brand buying. 
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Nevertheless, this proximity between the two proportions is 

not universally true. This observation is noted not only in the 

case of duplicated brand buying within a store but also found to 

be true in the duplicated buying of brands or stores in the 

market as a whole. In the present case, for example, while 10 

percent of the bu*yers of Tesco's own brand bought Nescafe at 

Tesco, a respectively higher 28 percent of 'Maxwell House buyers 

and 25 percent of Misc . brand buyers at Tesco also made purchases 

of, Nescafe at Tesco. Some other similarly large deviations were 

also found at Asda and Miscellaneous store. 

The greater deviations between bI. JjX and bI. KjX values 

within the same store could result from various factors: 

(1) There could be brand segmentation within a store wherein 

buyers of brand J would be less likely to also buy brand 

I. For example, Nescafe buyers at Tesco were less 

likely to also purchase Tesco's own brand and vice 

versa. On the other hand, a clustering of brands 

because of product similarity would also mean that brand 

I buyers could be more likely to buy brand J than other 

brands, such as that observed between Maxwell House and 

Nescafe buyers within Misc - store group. 

The effect of brand availability within a particular 

store largely determined the extent of brand duplication 

as manifested by the extremely low level of duplicated 

brand buying between Maxwll House and other brands 

within Kwiksave. 
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The effect of sampling error would effectively distort 

some of the magnitude of the observed values of bI. J, as 

is shown by the 60 percent duplicated brand buying rate 

between Max-well House and Mi sc . brand within Kwiksave. 

This represented only three duplicated brand buyers out 

of five buyers of Maxwell House in Kwiksave. On the 

whole, the number of duplicated buyers ranged from 1 to 

51 as summarized below. The greater sample size 

observed here was almost invariably linked with the 

buying of Misc, - brand which represented an aggregation 

of many diverse brands and therefore had more buyers. 

Brand Buying 
within 

store 

Range of Number 
of duplicated 

brand buyers 

6- 18 
1- 27 
6- 23 
2- 16 
3- 51 

Range of Number 
of individual 

brand buyers 
--------------- 

28 - 152 
5- 86 

47 - 52 
23 - 58 
22 - 204 

-------------- 

COOP 
KWIK 
TESC 
ASDA 
MISR 

Predicting 
-Duplicated 

Brand Buying within a Store 

If the duplication of purchase law also holds in this case, 

then: 

bIJIX =D bIjX bJIX 

and bI-JIX =D bIIX 
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In other words, the level of duplicated brand buying by brand i 

buyers who also bought brand I within a store is dependent only 

upon the penetration of I in that store. 

Table 9.21 provides prediction of the average duplication 

level based on the rate of penetration. On the whole, the 

prediction is close with the average absolute deviation of the 

observed from the theoretical ranging from 0.8 percent (Misc . 

Store) to 5 percent (for Coop) for duplication levels between 2 

to 40 percent. This appears to show that most of the variations 

in the detailed figures in Table 9.20 were in fact due to 

sampling errors arising from very small sub-samples. 

The coefficient of brand duplication within a store varied 

from 0.60 to 0.70 with an average of 0.65 in the half-year 

period. A coefficient with value smaller than one indicates that 

buyers of brand J are less likely to also buy brand I as compared 

to the average buyers in that particular store. Moreoverý the 

absence of large variation in the values of this coefficient 

among different stores also shows that the lower level of 

duplicated brand buying is not confined to any specific store but 

a common phenomenon. 

303 



Table 9.21: Predicting average level of brand duplication 
within a store over a period of 24 weeks 

------- 
------------------- 

! PLAB NESC MAXH MANT MIBN Totali D 
I ---------------- -- ------- - ----- I---- I ------ 

Pen. 66 26 12 19 123 1 

---------------------- --- - -- - -- 83 
o ! Av. l>up. 32 23 13 15 83 ! --- 
0 . 67Pen. 44 17 8 13 82 ! 123 
P -- - -- -- 

Devn -12 65211 1=0.67 
---------- I 

---------------- I ------ 
1 Pen. I- 47 3 35 46 131 
! -- - -- -- I- --- - ------------------------ ---- 1 79 

W! Av. Dup. - 21 2 24 32 79 1 --- 
- 131 I! . 60Pen. 28 2 21 28 79 f 

K ----------------------- 
1 Devn 1 -7 0340 ! =0.60 

-- ---- ------ ------- 

----- - --------- -- 
1 Pe n. 34 30 27 53 144 1 

T-- ----- -- -- ---- ------- --- 1 101 
E Av. Dup. 18 21 22 40 101 1 --- 
S . 70Pen. 24 21 19 37 101 1 144 
c ------- - ------------ - --------------- ---- 

Devn -6 0330 . =0.70 
-------------------------- 

---------------------------------- ------ 
Pe n. 30 42 19 49 140 

AI --------- I -- ------ - --------- -- --- ------ 91 
sI Av. Dup. 15 24 20 32 91 

ID1.65Pen. 20 27 12 32 91 140 
AI- ------- 

Devn -5 -3 8010 ! =0.65 
-- ---- - ------ - ---------------- ------ 

-- --- -- ---------- - -- - ------ 
1 Pen. 33 34 23 6 54 150 

ImI --------- I ------------------------ - ------- ----- ! 96 

II Av. Dup. 21 20 16 3 36 96 ! -- ! 
sI . 64Pen. 21 22 15 4 35 97 150 
RI -- -- -- - -------------- - -------- 

1 Devn 0 -2 1 -1 1 -1 ! =0.64 
1--l --------- I-- - ----- - ------ - ---- --- ---- ! ------ 
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In a quarter, the coefficient of brand duplication is noted 

to vary from 0.48 to 0.61 with an average of 0.52. This 

illustrates that over an extended time period, there would 

nomally be an increase in duplicated brand buying within a 

store, although the increase was relatively small in this case. 

This increase was due to the fact that there were more buyers in 

a longer time duration and these buyers would also be more likely 

to engage in multi-brand buying. 

The relatively lower level of brand duplication within a 

store can be explained by the fact that buyers of a brand of 

instant coffee at one store may also buy the same brand or other 

brands at another store during the same period. This will 

definitely limit the opportunity to buy two or more brands within 

the same store, unless the frequency of buying is greatly 

increased. The observed low level of brand duplication also 

agreed with the fact that a sizable proportion of the buyers of 

brand I in store X were also sole buyers (see Table 

In the case of du-vlicated brand buying of breakfast cereals, 

the coefficient is higher than one. This could be due to the 

higher purchase frequency of breakfast cereals and the greater 

variety of breakfast cereals brands available in the market and 

consumed in the homes. For example, the duplicated brand buyers 

of breakfast cereals within a store made 12 purchases at an 

average store compared to only 7 purchases for instant coffee. 
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Buying Frequency of Duplicated Brand Buyers 

The average buying frequency of brand I by buyers of brand J 

who also bought brand I at store X is denoted as wI. JIX. This is 

shown in Table 9.22 below for Coop and Misc. stores. 

Table 9.22 Frequency of buying by dup. brand buyers 
in COOP & MISR stores over 24 weeks 

----I------------------------------ 
COOP I Coop Buyers 
Buyers! Average Purchase Frequency of 

also ! 
bought! PLAB NESC MAXH MANT MIBN 

I --- ---------------------------- -- 
PLAB - 1.5 1.6 1.3 
NESC 4.8 - 2.0 1.7 1 
MAXH 3.5 1.7 - 2.0 1 
MANT 
MIBN (6.1)+ 1.9 (3.7)++ 

-------------------------- ------- 
AVE R 4.2 1.7 1.8 1.7 

------------------- --------- 
! Av. Dup.! 32% 23% 13% 15% 

-- - ---- - ------- - ------- -------- 
-- - -------------------- --- ------ 

MISR I MISR Buyers 
Buyers! Average Purchase Frequency of 

al so ! 
bought! PLAB NESC MAXH MANT MIBN 

------- ----------- ------- -- - -- 
PLAB I-1.6 1.8 1.2 2.7 1 
NESC ! 3.7 - 2.2 1.0 2.3 1 
MAXH ! 3.4 2.6 - 1.0 2.4 1 
MANT ! 2.2 1.5 1.0 - (5.1)@' 
MIBN ! 3.7 2.6 1.5 1.0 

---- - -------------- -------- - ---- 
AVER 3.2 2.1 1.6 1.0 2.5 

------------- - ---------- ---- - --- 
! Av. Dup.! 21% 20% 16% 3% 36% 1 

------ I ----------------------------------- 
+1 of the 6 buyers bought 25 times. 

++ 1 of the 6 buyers bought 10 times. 
@I of the 6 buyers bought 11 times. 
* No duplicated buying. 

According to theory developed in the case of duplicated brand 
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buying (Ehrenberg 1972, pg. 205), the value Of wI. JIX would not 

deviate greatly from that of wI. KjX in general. In the present 

instance, Table 9.22 illustrates that there is variation in these 

values in most stores, but less so at Misecellaneous stores where 

sample sizes are largest. The stability of the aggregated 

figures shown in Table 9.23 brings out again the likely role of 

sampling errors for the individual results. 

Comparison of the average number of brand I purchases by its 

duplicated brand buyers and all buyers within the same store 

shows that they do not deviate greatly from each other, as 

depicted in Table 9.23 below for the half-year period. Analysis 

of the quarterly figures also showed a similar pattern. This 

approximate equality between wI. JIX and wIIX demonstrated that 

the buying of a brand at a store did not deter the buyers from 

buyi ng another brand within the same store. This is an 

indication of the desire for the purchase of a variety of brands 

even within the same store. 

Table 9.23: Comparison of the brand buying frequency of 
duplicated buyers and all buyers within 
individual stores over a period of 24 weeks 

-------------------------------------- 
COOP KWIK TESC ASDA MISR AVE R 

DA DA DA DA DA DA 

! PLAB! 4.2 3.6 1.8 2.0 1.7 2.6 3.2 2.9 2 .7 2.8 
! NESC! 1.7 2.0 4.6 3.7 1.9 2.0 2.9 3.0 2.1 2.3 2.6 2.6 
! WH! 1 .8 2.1 1.4 1.4 1.6 1.5 1.6 1.6 1.6 1.8 1.6 1.7! 
! MANT! 2.6 2.7 1.0 1.1 1.8 1.9! 
NIBN! 1.7 1.6 2.4 2.6 2.0 2.6 3.2 2.6 2.5 2.5 2 .4 2.4! 

! AVER! 
---- 

2.4 
------- 

2.3 
-- 
2.8 

--- 
2.7 

- ----- 
1.8 

--- 
2.0 

----- - 
2.4 

-- - -- 
2.4 

-- 
2.1 

- -- 
2.1 

-- -- 
2.2 

--- 
2.3! 

! ---- I- -- -- --- ------- --- - ---- 
D: duplicated brand buyers. A: all brand buyers.. 
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Examination is now directed at the total buying frequency at 

store X by duplicated brand buyers of I and J within store X. 

This is denoted here as wPX. IJIX. This value is found to be more 

or less constant for most duplicated brand buyers within a store, 

irrespective of the brands and the store configuration. This is 

shown in Table 9.24 below for Coop and Misc. store. 

Table 9.24: Average number of purchases at Store X 
by its duplicated brand buyers in 24 wks 

------------------------------------------------- 
COOP MISC. STORE 

IPLAB NESC MAXH MANT MIBN PLAB NESC MAXR MANT MIBN 
-- - --------------------- -- - ----- - -------- 

PLAB 17781-7787 
NESC 7-7717-777 
MAXH 77-9177-57 
MANT 11875-8 

I MIBN 187917778- 
----- - ------- - ------- -------------------------- 

AVE R7788177677 
------ I- ---------------- I -------------------------- 

On the other hand, a comparison of the total purchase at a 

store by its duplicated brand buyers (i. e. wpX. IJIX) and all 

brand buyers at store X (i. e. wPXIIX shown in Table 9.12) 

revealed that the former bought about 1.6 times more frequently 

than. the latter, as is indicated in Table 9.25 below. That 

duplicated brand buyers within a store bought more often at that 

store was expected since duplicated buyers were generally heavier 

buyers of the product. 
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Table 9.25 : Total store purchase by duplicated brand 
and all-brand buyers in 12 and 24 weeks 

(average across brands) 
---- - -------- 11 

11 2-we ek 2 4-we ek I 
II all dup. al 1 du P. ! 

------------- 
COOP 1 

2.7 4.5 4.2 8 
I KWIK 3.0 4.8 4.7 7 

TESC 2.4 4.1 3.7 5 
ASDA 2.7 4.6 4.6 8 
MISR 3.0 5.0 4.3 7 

-------- I -------------- -------------- 
AVER 2.8 4.6 4.3 7 

--- --------- -- - ----------- 
Ratio 1.6 1.6 

--------------- 

The total product purchase made anywhere by duplicated brand 

buyers at store X is denoted as wP. IJIX. It is found that the 

values of wP. IJ IX mostly did not vary greatly for duplicated 

brand buyers within a store,, irrespective of the brands 

purchased. Moreover, the total product -purchased anywhere by 

duplicated brand buyers among different stores also remained more 

or less constant as illustrated in Table 9.26. The total number 

of instant coffee purchases in half a year was about 10, not only 

for Coop and Misc. store as shown here but also for other store 

groups as well. 
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Table 9.26: Total Product Purchases Frequency at any 
store by duplicated brand buyers within 
the store over a period of 24 weeks. 

I! -----------------------I---------------------- 

COOP MISC. STORE 

! PLAB NESC MAXH MEANT MIBN PLAB NESC M AXH MANT MIBN 
------------------------- -------------- - ---------- 

PLAB ! 11 10 13 - 11 11 11 11 
NESC ! - 10 10 11 - 10 8 10 1 
MAXH ! 10 10 - (16)! 11 10 -7 10 1 
MANT ! 11 8 7- 13 1 
MIBN ! 13 10 (16) 11 10 10 13 - 

--- ------ - ------------- -- ---- - ---------- - ---- 
AVER 11 

--- 
10 10 

-------- - ---- - 
12 

----- I 
11 

------ 
10 

------- 
10 10 
------- 

11 
- ---- 

Table 9.27 compares the product purchase made anywhere by 

duplicated brand buyers (wP. IJIX) and by all brand buyers at 

store X (wPIIX). On the average, the duplicated brand buyers 

bought the product at any store about 20-30 percent more often 

than all brand buyers at the same store. 

Table 9.27: Comparison of total product 
purchases between duplicated 
brand buyers & all brand buyers 
within a store over 12 % 24 wks 

(average across 
- 

all brands) 
- ----- - 

1 
--- ------- 

1 2-we ek 2 4-we ek 
1 all dup. all dup. 
f ---------- - -- I --------------- 

COOP 4.7 6.3 1 8.5 11 
KWIK 4.9 6.0 7.7 10 
TESC 4.6 5.7 7.9 10 
ASDA 4.8 6.2 8.6 11 
MISR 4.6 6.2 7.6 10 

--------- -------- I 
AVER 

--- 
4.7 6.1 

- 

--- 
8.1 10 
-- - -------- -- 

Ratio* 
------------ -- 

1.30 1.23 

-- - ---------- -- ------------ 
ratio of average dup. to all. 
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9.8 Sumnary 

This chapter describes the brand buying behaviour within a 

particular store. Many simple and highly regular patterns are 

found - These regularities are not different in forms from those 

found in the buying of brands or at stores in the marketplace as 

a whole. Most of these are Dredictable by the NBD model or the 

duplication of purchase law. Others also exhibit various forms 

of empirical regularity or constancy. 

The proportion of the population of households buying a given 

brand at a particular store can be estimated by the NBD model. 

Howeve r, the proportion of the buyers at a given store X who 

bought a specific brand remains relatively stable over periods of 

increasing length. 

Between two equal-length periods, a predictable proportion of 

the buyers of a brand at a given store will buy the same brand at 

the same store in the next period. The average purchase 

frequency of these repeat buyers is approximately 1.26 times that 

of the buyers of the given brand at the given store. This value 

is close to the theoretical norm of 1.23 as given by the L. S. D. 

approximation. 

Of all the buyers of a given brand I at a particular store, a 

certain proportion of them will only buy brand I and no other 

brands at that store. This proportion tends to decrease with 

increasing length of time - However, when expressed as a 

Proportion of buyers at a store, those who bought only brand I at 
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that store remain more or less constant over time periods of 

longer duration. 

However, some of the buyers of a given brand I at a 

particular store X also buy another brand J at the same store. 

The extent to which they buy brand J depends on two factors: the 

number of buyers at the store who buy brand J and the brand 

duplication coefficient at store X. This coefficient of brand 

duplication within a store varies little from store to store. 

For instant coffee, it is found to be mostly less than one, thus 

indicating that buyers of a brand at a given store are less 

likely to also buy another brand at the sane store as compared to 

an average buyer at that store. 

The average purchase frequency of brand I by all brand I 

buyers at a store is not greatly different from the average 

purchase frequency of brand I by its sole buyers or duplicated 

buyers at the given store. 

The total product purchase at a particular store X by all 

brand I buyers at store X does not vary from brand to brand nor 

does it change from store to store, i. e. wPXIIX is approximately 

equal to wPYIJY. This observation also appears to apply in the 

case of the total product purchase made at any store in the 

marke t- In other words, the total product purchase made anywhere 

does not depend on the brand and store specification of the 

buyers. 
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Similarly, the total product purchased at a particular store 

by its duplicated brand buyers remains the same for different 

brand and store combination. This is also true in the total 

product bought by these buyers at any store in the market. 

However, duplicated brand buyers at a store always buy the 

product more heavily than do all the buyers of the given brand, 

irrespective of whether it is at a given store or in the 

marke t pl ac e- 

313 



CHAPTER 10 

BRAND BUYING ACROSS STORES 

The analysis in this chapter is centered on the buying 

behaviour of a single brand or a group of brands across different 

stores. This is also an hitherto untrekked area in the territory 

of brand and store choice research. 

Specifically, the following buying phenomena are examined: 

10.1 The proportion of buyers of brand I buying it at 
various stores. 

10.2 The purchase frequency of these buyers. 

10.3 The extent of brand I buyers purchasing the brand only 
at one particular store. 

10.4 The incidence of brand I buying between stores. 

10.5 

10.6 

10.7 

The purchase frequency of these duplicated store 
buyers. 

The multi-brand and multi-store buying behaviour of 
brand I buyers at store X. 

The buying frequency of these multi-brand and 
multi-store buyers. 

Most of the buying activities above can either be predicted 

by the NBD and the duplication of purchase law or exhibit 

empirical regularities and various forms of constancy. 

10.1 Store Patronage Rate of Brand I Buyers 

The proportion of all buyers of brand I who bought brand I at 

least once at store X is called the store X patronage rate of 
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brand I buyers. This is denoted as bXII which represents the 

ratio of bIX to K. 

The values of UJI over periods of different lengths are 

given in Table 10.1. Two common features are noted. Firstly,, 

the values of bXII for brand I buyers varied among different 

stores. Secondly, the values of bXII remained almost constant or 

varied only very slightly over periods of different lengths. 

The variation of bXII values for brand I among different 

store groups could be a reflection of the importance placed on 

brand I by individual stores or a manifestation of buyers' 

brand/store loyalty. For example, 52 percent of Private label 

buyers in the half-year period bought at Coop while only 20 and 

12 percent of them had transactions respectively at Tesco and 

Asda in the same time interval. 

The absence of large variation in the values of bXII over 

periods of different lengths is a new kind of finding similar to 

that of bIIX as discovered in Chapter 9. In the present 

instance, it is noted in Table 10.1 that of all Private label 

buyers in the 6-week period, 52 percent of them bought it at 

Coop. The same percentage was also recorded for the Private 

label buyers in the 24-week period. In the case of the buyers of 

other brands, most exhibited only slight increases in the values 

Of bXII over longer time periods with the exceptions of Maxwell 

House at Kwiksave, Tesco and Asda where non-stationary had been 

observed. 
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Table 10.1 
Store patronage rate of brand I buyers and brand I 

penetration over 2eriods of various lengths 

I length of period (wks) 

6 12 18 24 AVER 

PLAB 18 26 31 35 28 

COOP 52 48 51 52 51 
KWIK - - - - 
TESC 12 15 18 20 16 
ASDA 11 12 11 12 12 
MISR 37 39 39 42 39 

AVER 28 28 30 32 30 

NESC 18 24 30 33 26 

COOP 19 18 21 21 20 
KWIK 26 27 30 31 28 
TESC 15 17 20 19 18 
ASDA 15 16 16 18 16 
MISR 39 43 44 46 43 

AVER 23 24 26 27 25 

MAM 6 12 15 18 13 

COOP 26 22 22 18 22 
KWIK 6 5 4 3 4 
TESC 11 19 24 31 21 
ASDA 9 10 13 15 12 
MISR 52 55 55 57 55 

AVER 21 22 24 25 23 

MANT 4 7 8 10 7 

KWIK 81 79 79 79 80 
'MI SR 19 25 26 27 24 

AVER 50 52 52 53 52 

MIBN 24 32 38 42 34 

COOP 10 10 12 12 11 
KWIK 20 20 21 24 21 
TESC 1 20 24 26 26 24 
ASDA 16 16 17 16 16 
MISR 49 54 56 57 54 

AVER 23 25 26 27 25 
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Sirice both bI and bIX can be estimated by the NBD model, it 

is therefore possible to predict the values of bXII by merely 

taking the ratio of the NBD estimated bIX and bI values. For 

illustration, the results for both Private label and Nescafe are 

shown in Table 1Q. 2. The fit must be considered as very good 

with most of the theoretical values being not more than two 

percentage points away from their observed counterparts. The 

AAPD computed ranges from 4 to 9 percent at the most. 

Table 10.2 Theoretical and observed bI & bXII over time 

-------------------------------------- ---- 
length of period (in weeks) 

1 6 12 18 24 

10 t 0* 0 t0 tI 

-------- I --------------------- ------- ----------- 
PLAB 18 18 26 31 31 35 35 

------------------------------------------ t 
COOP 52 49 48 51 49 52 49 
KWIK - - - - -- - 
TESC 12 13 15 18 17 20 18 
ASDA 11 11 12 11 13 12 13 
MISR 37 38 39 39 41 42 41 

----------------------------------------- 
AVER 28 28 28 30 30 31 

; 
30 

AAPD+ 
----- 

i 
----- 

--------- 
4% 
--------- 

---- 

---- 

------- 
8% 

------- 

----------- --- 
7% 

------------- 

---- 

---- 

NESC 
----- 

18 
--------- 

17 
---- 
24 

------- 
30 

------------ 
29 33 

---- 
33 

COOP 
--- - 

19 
--- ----- 

16 
---- 
18 

------- 
21 

------------- 
19 21 

---- 
20 

KWIK 26 28 27 30 27 31 27 
TESC 15 14 17 20 18 19 19 
ASDA 15 15 16 16 17 18 17 
MISR 39 38 43 44 46 46 47 

----- --------- ---- -------- ------------ --- 
AVER 23 22 24 26 25 27 26 

-------- ---- ---- - -------------- ---- 
AAPD+ 7% 9% 7% 

-- ----------------- - ------ -- 
used to fit theoretical values. 

+ average absolute percentage deviation. 
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One important finding cocerning bXII is that the observed 

value s over periods of different lengths are not exactly 

constant, nor does the NBD predict so. It is remarkable to note 

in practice that they are very close to each other and remain 

relatively stable over time periods of longer duration. 

10.2 Purchase Frequency of Brand I buyers at Store X 

Essentially, there are four categories of purchases made by 

buyers of brand I at store X and hence four summary measures: 

The average purchase frequency of brand I buyers at 
store X. denoted as wlK. 

(2) The total brand I purchase anywhere by brand I buyers at 
store X. denoted as wBIIIX. 

The total product purchase at store X by brand I buyers 
at store X. denoted as wPXIIX. 

The total product purchase anywhere by brand I buyers at 
store X5 denoted as wPIIX- 

The purchases listed in (1), (3) and (4) were discussed in 

Chapter 9. It has also been determined that: 

0 w11K is predictable by the NBD model. 

0 

0 

WPXIIX is almost a constant and independent of the brand 
bought. 

wPIIX is largely a constant, irrespective of the brand 

and store configuration. 

It is therefore intended in this section to examine only the 

value of wBIJIX and its relationship with wIX. The general 

observation is that wBIJIX is largely a constant for brand I. 

I 
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irrespective of the store at which brand I buyers made their 

purchases. In other words, wBI1IX is approximately equal to 

wBIIIY. This is also true for Private label which is a grouping 

of many diverse store brands. 

Table 10.3 provides the values of wBIJIX over a 24-week 

period. It is noted that Private label buyers at Coop bought 

Private label in total anywhere about 4.7 times whereas Private 

label buyers at Tesco bought Private label anywhere 4.0 times. 

On average, Private label buyers of instant coffee at a store 

made a total of 4.6 purchases of Private label anywhere. The 

corresponding f igures for Nescafe and Maxwell House were 

respectively 4.4 and 2.6 purchases. It appears therefore that 

the inter-brand difference in total brand purchases can be 

relatively large. This is also observed in the case of 

detergents and breakfast cereals. 

Table 10.3 Total number of brand I purchases anywhere 
by brand I buyers at store X over 24 weeks 

-------- I ---------------------------------- 
WBIlIX PLAB NESC MAXH MANT MIBN 

------------------ --------------- 
COOP 4.7 4. o 2.9 - 4.6 
KWIK - 5.2 (1-6) 2.8 4.3 
TESC 4.0 4.1 2.7 - 4.2 
ASDA 5.0 4.9 2.5 3.8 
MISR 4.5 3.8 2.5 (1.4) 3.9 

-------- I ----------------------------------- 
AVER 4.6 4.4 2.6 2.8 4.2 

----------------------------------- 

The difference between the total brand I purchased anywhere 

bY brand I buyers at store X and the average brand I purchase at 
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store X measures the frequency with which brand I buyers at store 

X also bought brand I at other stores. This is presented in 

Table 10.4 below. 

Table 10.4 Average number of brand I purchases 
, at other store per buyer of brand I at 
a specified store over 24-week period 

(wBIJIX - w1K) 
----------------------------------- 

PLAB NESC MAXH MANT MIBN 
----------------------------------- 

COOP 1.0 2.0 0.8 - (3.0) 1 
KWIK I-1.5 (0-2) 0.1 1.7 1 
TESC 2.0 2.1 1.2 - 1.6 
ASDA 2.4 1.9 0.9 - 1.2 
MISR 1.6 1.5 0.7 0.3 1.4 

----------------------------------- 
AVER 1.8 1.8 0.9 0.2 1.5 

---------------------------------- 

To illustrate, Private label buyers at Coop bought Private 

label instant coffee anywhere to the order of 4.7 times in half a 

year. Of these, 21 percent (or 1 .0 purchase out of 4.7) was made 

at non-Coop stores. In contrast, Private label buyers at Tesco 

bought 50 percent (every two out of four purchases) of their 

private brand requirement at other stores. This great variation 

implied that Coop's own brand buyers were less inclined to buy 

other store brands as compared to Private label buyers at Tesco. 

This f inding agreed with the earlier observation in Chapter 

that 82 percent of the Private label buyers at Coop bought only 

Private label at Coop over the 24-week period whereas the 

corresponding figure for TescO Was only 55 percent (see Table 

9.16). 

0 
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Table 10.4a however considers only the averages across all 

stores. It is found that Private label, Nescafe, Maxwell House 

and Miscellaneous brand buyers at an average store bought 35-41 

percent of their total brand purchase at other stores. The only 

exception was in the case of Mantunna where only 7 percent of the 

total Mantunna purchase by Mantunna buyers at an average store 

was bougth at other stores. This is a reflection of the limited 

availability of Mantunna brand. 

Table 10.4a Comparison of Brand I Purchases 

(average across all stores) 
---- --------- ------------------ ----------------- 

Ins t. Cof fee PLAB NESC MAXH MANT MIBN 
--------------- --------- ------- --------------- 

(1) wBIIIX 4.6 4.4 2.6 2.8 4.2 
--- ---------- --------------- ------- - ---------- 

(2) w1K 2.8 2.6 1.7 2.6 2.7 
--------------- -------- - -------------- - --------- 

(3) (1)-(2) 1.8 1.8 0.9 0.2 1.5 
---- -------- ------------------------------------- 

(3)/(1) 39 41 35 7 36 

--------------- ------------------------------------ 

10.3 Sole Store Buying of a Brand 

Of all the brand I buyers at store X, some would also buy 

brand I at other stores. However, a certain proportion would buy 

brand I only at store X and nowhere else. This proportion is 

denoted as bSXIIX and shown in Table 10.5 below. This definition 

Of sole buying does not exclude the buying of other brands at 

other stores by these buyers. 
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Table 10.5 
Percent of brand I buyers at store X buying brand I 

only at store X in 
_periods of varying lengt-hs 

length of period (wks) 

6 12 18 24 AVER 

PLA B 

COOP 84 79 74 68 1 76 
KWIK - - - - TESC 1 61 65 60 52 60 
ASDA 76 73 67 56 68 
MISR 81 76 71 66 74 

AVE R 76 73 68 60 70 

NESC 

COOP 69 59 50 42 55 
KWIK 80 71 59 56 66 
TESC 78 56 47 42 56 
ASDA 71 67 59 54 63 
MISR 75 74 65 57 68 

AVER 75 65 56 50 62 

4AXR 

COOP 88 74 64 57 71 
KWIK (100) (100) (100) (80) (95) 
TESC 100 75 65 60 75 
ASDA 93 80 71 61 74 
MISR 91 84 76 67 80 

AVE R 90 74 69 61 75 

1W T 

KWIX 100 95 94 92 95 
MISR 100 86 82 77 86 

AVE R 1 100 90 88 84 90 

MIBN 

COOP 74 56 49 44 56 
KWIK 75 64 52 49 60 
TESC 55 55 52 46 52 
ASDA 88 72 60 55 69 
KI SR 76 66 59 58 65 

AVER 74 63 54 50 60 

322 



It is noted that the decrease of bSXIIX was gradual over 

periods of increasing length. This is explained by the f act that 

the number of brand I buyers at store X increased with the length 

of time, so did the number of brand I buyers who bought brand I 

only at X. However, the increase in the number of brand I buyers 

at store X was relatively more such that the proportion of these 

buyers who bought brand I only at store X decreased only slightly 

over extended length of time period. 

To illustrate, the proportion of Private label buyers at an 

average store who bought Private label only at that store 

decreased from 76 to 60 percent between the first 6 and 24 weeks. 

Similar decreases were also found for buyers of other brands at 

various individual stores. 

We would next examine the buying frequency of these sole 

buyers. The average purchase frequency of brand I at store X by 

brand I buyers who bought brand I only at X is denoted as wSXIIX 

and shown in Table 10.6. On the - average,, the values of wSX I IX 

(averaged across all stores) are relatively larger for the larger 

brands such as Private label and Nescafe. 

When compared with the average purchase frequency of brand I 

at store X by all brand I buyers at store X (i. e. wIX), the 

average wIK values across all stores appeared to be very close to 

that of WSX I IX P an indication that sole buyers in this 

particular context bought at the same rate as the average buyers. 

This finding is observed to be similar to that in Chapter 9 where 
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wSjjjX (averaged across all brands) was also close to that of wiK 

(averaged across all brands). 

Table 10.6 Average number of brand I purchases by 
brand I buyers who bought brand I only 
at store X over 

_period 
of 24 weeks 

-------- 
PLAB 

------ 
NESC 

------ 
MAXH 

------- 
MANT 

------- 
MIBN 

---------- --------------------- 
COOP 3.4 1.6 2.1 - 1.8 
KWIK - 3.8 1.5 2.8 2.2 
TESC 2.0 1.6 1.5 - 1.9 
ASDA 3.1 3.0 1.4 - 2.6 
MISR 2.8 2.3 1.6 1.1 2.2 

----------------------------------- 
AVER 2.8 2.5 1.6 2.0 2.1 

------------ ----------------- 
wXI* 2.8 2.6 1.7 1.9 2.4 

* averaged across all stores 

For buyers of brand I who made all their brand I purchases at 

store X. a majority of them also bought other brands at store 

or at other stores. It is necessary therefore to examine their 

total product purchase and compare it with the total product 

purchase of the buyers of brand I at store X in general. 

As revealed in Table 10.7 for the 24-week period, the product 

purchase of the buyers of brand I who bought brand I only at 

store x mostly did not vary greatly from that made by similar 

brand I buye rs at store Y. Moreover, these product purchases 

were generally less than those made by all brand I buyers at 

store X. For example, the buyers of Nescafe at an average store 

bought instant coffee 8.1 times in half a year whereas Nescafe 

buyers who bought Nescafe only at one store averaged only 6.8 
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product purchases. The only exception is observed in the case of 

the buyers of Mantunna where both types of buyers made almost the 

same number of product purchases. This is not surprsing since 

Mantunna was mainly available from Kwiksave and buyers of 

Mantunna could buy Mantunna mainly from Kwiksave. There is 

therefore little difference between sole or all buyers in this 

particular case. 

Table 10.7 Total product purchase by brand I 
buyers who bought brand I only at 
store X over period of 24 weeks 

---------------------------- 
1 PLAB NESC MAXR MANT MIBN AVER! 
---------------------------------- 

COOP 5.8 5.9 (9.8) - 7.1 6.3 1 
KWIK - 5.9 (13.5) 7.3 6.4 6.5 1 
TESC 4.9 7.4 6.2 - 5.0 5.9 1 
ASDA 5.3 8.0 6.6 - 6.5 6.6 1 
MISR 6.7 6.6 6.4 6.2 6.0 6.4 1 

-------- I -- -------------- -------------- ----- ! 
AVER 5.7 6.8 6.4 6.8 6.2 6.3 

-- -------------------------------- 
wPlIX* 7.9 8.1 8.5 6.9 8.3 7.9 

--------- --------------------- 
averaged across all stores 

10.4 Duplicated Store Buying of a_Brand 

Earlier analysis in section 10.2 has demonstrated that some 

of the buyers of a specific brand at a store also made purchases 

of that brand at other stores. Analysis in this section is 

therefore centered on the duplicated' store buying of a selected 

brand. The results demonstrated that the basic patterns were 

similar to those in the duplicated buying of a brand in the 
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market (Ehrenberg 1972), in the duplicated store buYing of a 

product (Chapter 8) and in the duplicated brand buying within a 

particular store (Chapter 9). 

Various reasons can be advanced to explain the necessity or. 

desire to shop around for a particular brand of a product. This 

could happen when the desired brand is not available at the usual 

store, the sheer convenience of another store for buying the 

same brand . the promotion of the sane brand at another store or 

other f actors. 

The few important points investigated here deal with the 

following: 

0 Level of duplicated store buying of brand I and its 
relationship with the rate of store patronage of brand I 
buyers. 

0 Frequency of purchase of the brand at each of the 
duplicated stores. 

0 Total brand I purchase by these duplicated store buyers. 

0 Total product purchase by these duplicated store buyers. 

The following notations are used for further discussion in 
this section: 

bXYII Proportion of brand I buyers buying it 
(i. e. brand I) at both stores X and Y. 

(2) bYJI Proportion of brand I buyers buying it 
(i. e. brand I) at store Y. 

bX. YII Proportion of brand I buyers at store 
who also bought I at store X. 

wX. YII Average purchase frequency of brand I at 

store X by brand I buyers at store Y who 
also bought at store X. 

0 
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wBI-XYjI Total brand I purchase anywhere by brand I 
buyers who bought I at both stores X and 
Y. 

(6) wP. XYII Total product purchase anywhere by brand I 
buyers who bought I at both stores X and 
Y. 

In this section, the study is confined to only three brand 

groups, viz. Private label, Nescafe and Misc. brands. The other 

two brands, Maxwell House and Mantunna, are excluded because of 

sampling problem. In the case of Maxwell House, there were only 

five groups of duplicated store buyers out of a possible 

combination of ten. Moreover, each of these groups had between 

only one to five duplicated buyers. For Mantunna, there were 

only two duplcated buyers buying at Kwiksave and Misc - stores. 

Incidence of Duplicated Store Buying of a Brand 

In chapter 8, it was determined for product purchases that 

the proportion of store Y buyers who also bought at store X was 

not greatly different from the proportion of store Z buyers who 

also made purchases at store X. This pattern of behaviour also 

appeared to generalise to the duplicated store buying of a 

particular brand, as is shown in Table 10-8. 

To illustrate, about 33 percent of the Private label buyers 

at Tesco also bought Coop's own brand in the half-year period. 

Similarly, 33 percent of the Private label buyers at Asda also 

Purchased Coop's own brand. On average, about 31 percent of 
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private label buyers at the other stores also purchased private 

brand at Coop. This lack of sizable variation among the figures 

in each column is noted in the majority of the figures in Table 

10.8. 

Table 10.8 Percent of brand buyers who duplicate 
bought the brand at stores over 24 wks 

-------- I ------------------ -------------- 
PLAB ! Percent who also bought at 

! buyers @! COOP KWIK TESC ASDA MISR 
---------------------------------- 

COOP 1 13 8 21 
KWIK I 
TESC 33 - 12 25 
ASDA 33 19 - 19 
MISR 26 12 6- 

-------------------------------- 
AVER 31 15 9 22 

------------ -------------------- 

---------------------------------- 
NESC Percent who also bought at 

! buyers @! COOP KWEK TESC ASDA MISR 
-------- I ---------------------------------- 

COOP - 22 8 10 32 1 
KWIK 15 - 12 6 24 1 
TESC 9 19 - 13 36 1 
ASDA 12 10 14 - 26 
MISR 15 16 15 10 - 

------------ --------------------- 
AVER 13 17 12 10 30 

--------------------------------- 

--------------------------------- 
MIBN Percent who also bought at 

! buyers @! COOP KWIK TESC ASDA MISR 
-------------------------------- 

COOP - 16 19 7 42 
KWIK 8- 12 6 37 
TESC 9 11 -8 41 
ASDA 59 12 - 29 
MISR 9 15 19 8- 

AVE R8 13 16 7 37 

----- -------------------------- 

Nevertheless, some departures 
I 

from this pattern are 
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witnessed. For example, fewer Nescafe buyers at Tesco bought 

Nescafe at Coop (9 percent as compared to the overall average of 

13 percent). Similarly, Nescafe buyers at Coop were less likely 

to also purchase Nescafe at Tesco (8 percent as compared to the 

overall average of 12 percent). It is also noted that Nescafe 

buyers at Asda were less inclined to purchase Nescafe at Kwiksave 

and vice versa. This absence of a greater degree of duplication 

between the two stores could be due to sampling error or other 

genuine reason such as lack of mutual accessibility. 

Predicting Duplica: ted Store Buying of a Brand 

The level of store-duplication in brand I buying is found to 

be dependent on the rate of store patronage of brand I buyers. 

This is represented by the following duplication of purchase law 

with D denoting the coefficient of store duplication: 

bX. YII =D bXII 

Table 10.9 shows the observed and estimated level of store 

duplication over the 24-week period for three selected brands. 

For example, given that 52 percent of the buyers of Private label 

bought at Coop, the prediction is that on average about 32 

percent (=52 percent x 0.61) of the buyers of Private label at 

other stores would also buy it at Coop. This was almost 

identical to the observed value of 31 percent. In general, the 

prediction is very good with the average absolute deviation 
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between observed and predicted values ranging from 1.2 percent 

(for Nescafe) to 2.5 percent (for Private label). 

This closeness of f it between the observed and theoretical 

values of bX. YII is also illustrated graphically in Fig. 10.1. 

Table 10.9 Predicting the level of store duplication 
by brand I buyers over 24-week_period 

----------- ------------------------------- 
PLAB COOP KWIK TESC ASDA MIBN ! TOTALI DI 

----------- --------------- --------------- I 
bXII 52 20 12 42 1 126 77 1 

----------- --- - -- ------- -------- 
bX. YII 31 15 9 22 1 77 1 126 1 

0.6lbXII 32 12 7 26 1 77 1--0.61! 

----------- -------------- ------------- 
Dvn -1 32 -4 1011 

----------- -------------------- ------- 

----------- ------------------------------- 
NESC COOP KWIK TESC ASDA MIBN 'TOTAL' D 

-------------- ---------- - -- 
bXII 21 31 19 18 46 1 135 1 82 

----------- ------------------------------ 
bX. YjI 13 17 12 10 30 1 82 1 135 1 

0.6lbXII 13 19 12 11 28 1 83 1=0.611 

----------- ------------------------------- 
Dvn 0 -2 0 -1 21 -1 1 

---------- ---- ----------------- ------- 

----------- ------- -------------------- 
MIBN COOP KWIK TESC ASDA MIBN ! TOTAL DI 

------- ------------------ 
bXII 12 24 26 16 57 135 1 81 

----------- ------------------------------- ----- I --- 
bX. YII 8 13 16 7 37 81 ! 135 

0.60bXjI 7 14 16 10 34 81 ! =0.60! 

----------- ------------------------------- 
Dvn 1 -1 0 -3 30 

----------- ------ ----------------------- 

The coefficient of store duplication of brand purchase is 

almost a constant at 0.6 for all the three brands over the 

24-week period. This coefficient wi-th value less than 1 implies 
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that the buyer of a brand at a store is less likely to buy the 

brand at another store. This finding also agrees with the 

earlier observation that between 50-60 percent of the buyers of 

one of the three brands did not buy the same brand at another 

store in the sane 24-week period (see Table 10.5). 

Fig. 10.1 
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The approximately constant value of D also suggests that this 

lack of active store duplication when buying for a specific brand 

was a common phenomenon among all the three brands studied and 

not being peculiar only to one brand. 
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In the shorter period of a quarter, the same kind of 

relationship between duplication level and store patronage rate 

is also observed. The duplication coefficient was even lower at 

an average of 0.44 with a range between 0.39 to 0.49. When 

compared to the half-yearly value of 0.60, this certainly 

represents an even lower level of store duplication. This 

finding is not unexpected as lower purchase frequency in the 

shorter period effectively limits the opportunity for buying the 

same brand across different stores. 

These coefficients of less than one are also observed in the 

duplic ated-s tore buying of breakfast cereals and detergents. The 

averages were respectively 0.70 and 0.78 for the 24-week period. 

10.5 Purchase Frequency of Duplic ated-S tore Buyers 

Average Purchase Frequency 

If previous findings on the average purchase frequency of 

duplicated buyers are any indication, then the average purchase 

frequency at store X by brand I buyers who also bought at Y would 

be equal to the average purchase frequency at store X by brand I 

buyers who also bought at Z. However, the expected equality 

between wX. YII and wX. ZII did not exactly hold in a number of 

cases. 

As revealed in Table 10-103, Private label buyers who bought 

at both Tesco and Coop made 3.1 purchases at Coop. This was 
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lower than the 4.9 purchases of Coop's own brand by Private label 

buyers at both Misc. Stores and Coop. Other similar 

discrepancies were also observed. 

Table 10.10 Average purchase frequency of duplicated 
store buyers over a period of 24 weeks 

I ------- I ------- ----------------------- 
1 PLAB buyers! Average purchase "of PLAB at 
! also bought@! COOP KWIK TESC ASDA MISR 
------------ ---------------------------------- 

COOP 1 2.2 2.1 2.8 
KWIK 
TESC 3.1 - 1.4 3.4 1 

1 ASDA 3.4 3.9 - 2.6 
MISR 1 4.9 1.5 2.0 - 

------------ --------------- ------------- 
AVER 3.9 2.5 1.8 2.9 

------------ ---------------------------------- 

------------ - -------------- --------- 
NESC buyers! Average purchase of NESC at 

'also bought@! COOP KWIK TESC ASDA MISR 
------------ ---------------------------------- 

COOP - 4.3 1.6 2.0 2.4 
KWIK 2.0 - 2.8 4.8 2.4 

I TESC 2.0 2.7 - 4.8 2.2 
ASDA 1.3 (7.2) 2.4 - 2.8 
MISR 2.6 2.9 2.2 3.3 - 

------------------ ------------ 
AVER 2.0 3.3 2.2 3.7 2.4 

------------ ----------------------------- 

------------ --------------------------------- 
MIBN buyersi Average purchase of MIBN at 

'also bought@! COOP KWIK TESC ASDA MISR 

------------ --------------------------------- 
COOP - 3.7 2.6 5.3 3.7 

KW1]K 1.4 - 3.2 2.0 3.0 
TESC 1.4 2.5 - 3.4 2.2 

ASDA 1.0 1.6 2.4 - 2.6 
MISR 1.5 3.1 3.6 1.6 - 

------------ ---------------------------------- 
AVER 1.3 2.7 3.0 2.3 2.9 

------------ - ------------------------------- 
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One factor which could have contributed to these 

discrepancies was the irregular occurrence of heavy buyers. For 

example, the 4.9 purchases were the average of 32 duplicated 

store buyers, two of whom bought 18 and 25 times each. The 

exclusion of these 
. 
two, buyers would have reduced the average to 

3.8 which would be much closer to the values of 3.1 and 3.4 

respectively for Tesco and Asda. 

Another related factor which accentuated the difference 

between wX. YII and wX. ZII was the small sample of duplicated 

store buyers. For instance, the 3.9 purchases of Private label 

at Tesco by duplicated buyers at Asda and Tesco represented the 

average of only 7 buyers, four of whom bought only once while the 

rest bought 2,9 and 12 times each. 

The 12-week data also showed similar variation and could be 

attributed to the same reasons. Examination of the values of 

wX-YII in the case of breakfast cereals indicated that such 

variation although in existence was of much smaller magnitude. 

This was obviously helped by a greater sample size. 

A comparison of the values of wX. YjI and wXII (or wXI) showed 

that they did not vary greatly from each other on average. This 

is depicted in Table 10.11 below. Among individual stores, the 

equality was also observed to hold in a majority of cases. This 

indicates that the buying of brand I at another store Y did not 

inhibit the buying of brand I at store X in any noticeable way. 
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Table 10.11 Comparison of wX-YII and wXII 

----- 

PLAB 

------------ 

NESC 

------------ 

MIBN 

---- ------- 

AVE R 
24-wk a b a b a b a b 

------- ! ------- ----- ----- - ----- ------------ ---- ------- 
coop ! 3.9 3.6 2.0 2.0 1.3 1.6 2.4 2.4 ! 
YWIK ! 3.3 3.7. 2.7 2.6 3.0 3.2 ! 
TESC ! 2.5 

. 
2.0 2.2 2.0 3.0 2.6 2.6 2.2 ! 

ASDA ! 1.8 2.6 3.7 3.0 2.3 2.6 2.6 2.7 ! 
MISR ! 

--- I- 
2.9 

------ 
2.9 

-------- 
2.4 

----- 
2.3 

------- 
2.9 

------ 
2.4 

------ 
2.7 

---- 
2.5 ! 

------- ---- 
AVER 2.8 2.8 2.7 2.6 2.4 2.4 2.7 2.6 

- ------ 
a: 

---- 
wX-YlI 

----- ------- ------ 
b: 

------ 
wXII 

-- - ------- 

Brand I Purchase by its Duplicated Store Buyers 

The total purchase frequency bf brand I by brand I buyers who 

bought brand I at both stores X and Y over the half-year period 

is shown in Table 10.12. It is found that the value of wBI. XYII 

remained almost a constant irrespective of the pair of stores 

chosen. In other words, the value of wBI. XY1I did not vary 

greatly from that of wBI-YZII- 

For example, duplicated store -buyers of Private label at Coop 

and Tesc o bought Private label in total about 7 times. 

Similarly, duplicated buyers of Private label at Asda and Tesco 

also bought the brand in total about seven times. 

There were however some higher values such as those found at 

Asda. These were due to small sample of buyers (between 5 to 7). 

Since the tabulation is symmetrical, there are actually only 

three abnormal values rather than six as observed. 
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Table 10.12 Total Brand Purchase by its duplicated 
store buyers over a period of 24 wks 

------- 

PLAB 

I 
------- 

COOP 
------- 

------- 

KWIK 
------- 

------- 

TESC 
------- 

------- 

ASDA 
------- 

------ 
I 

MISR I 
--- 

COOP 7 8 
-- 
8 

KWIK 
TESC 7 7 71 
ASDA 8 7 - 91 
MISR 8 7 9 - 

----- -------------------------- 
AVER 8 7 8 8 

---------------------------------- 

--------------------------------- 
NESC COOP KWIK TESC ASDA MISR 

--------------------------------- 
COOP 7 7 5 6 
KWIK 7 - 7 (13) 7 
TESC 7 7 - (11) 71 
ASDA 5 (13) (11) - 8 
MISR 6 7 7 8 - 

----------- -------------------- 
AVER 6 7 7 6 7 

---------------------------------- 

---------------------------------- 
MIBN COOP KWIK TESC ASDA MISR 

-------- I ------------ -------------- 
COOP 7 6 (11) 7 
KWIK 7 - 7 4 7 
TESC 6 7 - 6 6 
ASDA (11) 4 6 - 5 
MISR 7 6 6 

---- 
5 

------- ------- 
AVER 

------- 
7 

-I ----- 

----- 
6 

---- 

-- 
6 

------- 
5 

------- 

6 
------- 

A comparison of the total brand I purchase by all store 

buyers (wBIIIX in Table 10.3) and duplicated store buyers showed 

that duplicated store buyers bought on the average more than the 

all store buyers group, as is shown in Table 10.13 below. This 

finding is similar to that discovered in the duplicated brand 

buying in the market, duplicated store buying of a product in the 
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market and duplcated brand buying within a store. In all these 

cases, the duplicated buyers always bought more often than the 

all buyers group. 

Table 10.13 Comparison of total brand I purchase 
by duplicated store buyers and all 
store buyers over 24-wk period 

II --- ----------------------------------- I 

PLAB NESC MIBN 
all dup all dup all dup 

----- ----------- ------------------ --------- 
COOP 58 46 57 
KWIK I -- 57 46 
TESC 1 47 47 46 
ASDA 1 58 56 45 

1 MISR 1 48 47 46 

------- -- - ----- --------------- ------------- 
AVE R 58 47 46 

------------------------ ------------- 

Total Product Purchase by Duplicated Store Buyers 

The total product purchase frequency made at any store by 

brand I buyers who bought at both stores X and Y is shown in 

Table 10.14 for the half-yearly period. It is found that these 

values did not vary greatly among duplicated store buyers at any 

pair of chosen stores. For example, duplicated store buyers of 

Private label at Coop and Tesco bought instant coffee on 10 

occasions as compared to the 11 purchases made by duplicated 

buyers of Private label at Coop and Asda. 

Again,, the higher values as shown in brackets all belonged to 

that of duplicated buyers at Asda. 

could be a result of sampling - 
I 

As explained earlier, this 
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Table 10.14 Total Product Purchase by duplicated 

, 
store buyers of a brand over 24 wks 

--------------------------------- 

PLAB COOP 
------- 

KWIK 
------ 

TESC 
-------- 

ASDA 
------ 

MISR 
----- 

COOP 10 11 
- 

12 
KWIK 
TESC ! 

. 
10 - 13 13 1 

ASDA ! 11 13 - 12 
MISR ! 12 13 12 - 

---------------------------------- 
AVER 11 12 12 12 

------- ---------------------- 

NESC 
------- 

COOP 
------ 

KWIK 
-------- 

TESC 
------ 

ASDA 
------- 

MISR 
---------------------------------- 

COOP 10 11 8 11 
KWIK 10 - 9 (14) 10 
TESC 11 9 - (15) 10 
ASDA 8 (14) (15) - 11 
MISR 11 10 10 11 - 

------------ ------------- ------- 
AVER 10 10 10 10 10 

------------ --------------------- 

misc 
------ 

COOP 
------- 

KWIK 
------- 

TESC 
------- 

ASDA 
------- 

MISR 
--- --------- ------ - ----- ------ 

COOP - 11 10 (17) 12 
KWIK 11- - 10 8 11 
TESC 10 10 - 11 10 
ASDA (17) 8 11 - 11 
MISR 12 11 10 11 - 

------ ------- --------------------- 
AVER 

------- 
11 

-I ------ 
10 

------- 
10 

------- 
10 

------- 
11 

------- 

In general, duplicated store buyers of Private label, Nescafe 

and Misc. brands bought instant coffee on the average about 12, 

10 and 10 times respectively in half a year. This inter-brand 

difference in the values of wP. XYII was however relatively small. 
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The total product bought anywhere by duplicated store buyers 

of brand I and that of all store buyers (Table 10.13) of brand 

in the 24-week period are given in Table 10.15. In general, the 

duplicated store buyers of a brand bought the product more of ten 

than their all store buyers counterparts. For instance, 

duplicated store buyers of Private label averaged 12 purchases of 

instant coffee in half a year whereas all store buyers of Private 

label only made 8 purchases in the same period. 

Table 10.15 Comparison of total product purchase 
by duplicated store buyers and all 
store buyers over 24-wk period 

----------------------------------- 

PLAB NESC MIBN 
all dup all dup all dup 

---- ----------- ----------------------------- 
I COOP 17 11 8 10 10 11 

KWIK 1 8 10 8 10 
TESC 18 12 8 10 8 10 
ASDA 18 12 9 10 8 10 
MISR 8 12 8 10 8 

---- 

11 

-------- ---------------- 
AVE R8 12 

------ 
8 

--------- 
10 

-- 
8 10 

------------------------------- -------------- 

10.6 Multi-brand and Multi-store Buying Behaviour 

Most buyers of a frequently purchased branded r-onsumer 

product buy different brands and also patronize different stores 

in their purchasing trips. In this section, the interest is 

centered on the understanding of this multi-brand and multi-store 

choice behaviour more fully. For clarity and simplicity, a 
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dichotomous choice of brand and store is proposed instead of a 

simultaneous consideration of a multitude of brands and stores. 

This approach may be represented schematically as follow: 

BRAND 
STATED OTHERS 

----------- ---------- I 
STATED I III 

STORE ----------- ----------- 
OTHERS II IV 

----------- ----------- 

where I= Buying of a stated brand at the stated store. 

II = Buying of a stated brand at other stores. 

III = Buying of other brands at the stated store. 

IV = Buying of other brands at other stores. 

Firstly, we will consider the proportion of buyers of a 

stated brand at a stated store who also make purchases of the 

stated brand at other stores, buy other brands at the stated 

store as well as at other stores. Secondly, we will examine how 

the total product purchases of these buyers of a stated brand at 

a stated store are being distributed across brands and stores. 

Incidence of Multi-brand & multi-store Buying 

The proportion of Private label buyers at selected stores who 

also engaged in the buying of other brands and at other stores is 

given in Table 10.16. 
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It appears from the table that those who bought Private label 

at Coop were not likely to also buy other brands at Coop. In 

fact, only 18 percent of them did so. In contrast, as much as 45 

percent of the Private label buyers at Tesco also purchased other 

brands at Tesco. 
. 

The corresponding figures at Asda and Misc. 

stores were 44 and 58 percent respectively. 

As far as the buying of Private label at other stores and the 

buying of other brands at other stores were concerned, there was 

no substantial difference between Private label buyers at Coop or 

Private label buyers at any other store. For instance, of those 

Private label buyers at a particular store, between 32 to . 
48 

percent of them also made Private label purchases at other 

stores. Between 47 to 58 percent of them also bought non-Private 

label at other stores, as is shown in Table 10.16. 

Table 10-16 Percent of PLAB buyers at store X who engaged 
in multi-store & multi-brand buying in 24 wks 

I---------------------------------------- 

Store Buyi ng ! PERCENT ALSO BUYING 
x PLAB ! norr-PLAB PLAB norr-PLAB 

at X at X at norr-X at non--X 
- -------- - ------------------- - ---------- 

COOP 100 18 32 57 
KWIK --- 
TESC 100 45 48 58 
ASDA 100 44 44 47 
MISR 100 58 34 50 

----------- ------------------------------- 
AVER 100 41 40 53 

----------- ------------------------------- 

Examination of the quarterly data also revealed similar 

patterns but with the magnitude of the percentages reduced. This 
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is expected since there were fewer buyers who engaged in 

multi-store and multi: -brand buying. 

In Table 10.17, the stated brand refers to that of Nescafe. 

The analysis of Nescafe provided a meaningful comparison with the 

buying of Private label since the former is nationally available 

at almost all store whereas the latter is obtainable only from a 

specific store or chain. 

As compared to the buyers of Private label in Coop where only 

18 percent of them also bought other brands at Coop, the 

proportion of Nescafe buyers at Coop who purchased other brands 

at Coop was much higher at 42 percent. The fact that a lower 

percentage of Coop's own brand buyers purchasing other brands at 

Coop reflected to some extent the higher store-brand loyalty of 

its customers. 

Of the remaining Nescafe buyers at the other four stores, the 

Kwiksave buyers appeared to be less likely to buy other brands at 

Kwiksave. This might be explained by the merchandising policy 

adopted by Kwiksave, which generally favoured a limited range of 

brands for a particular generic product. In contrast, Nescafe 

buyers at Misc. stores showed a greater likelihood of buying 

other brands. Another notable exception is the higher percentage 

of Nescafe buyers at Tesco buying other brands at other stores. 

Al 1 in all, only small differences were exhibited by 

different store buyers of Nescafe in their multi-brand and 

Taulti-store buying behaviour, with the exceptions noted above. 
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Similarly, the quarterly data also showed more or less the same 

basic patterns. 

A study of other products such as tinned soup and breakfast 

cereals showed that buyers of a stated brand (either Private 

label or national brand) at a stated store also bought other 

brands at other stores. The only difference is in the case of 

Sainsbury where buyers of its store brand were less likely to 

also purchase other stores' private brands. However, they bought 

the other brands at Sainsbury as often as their counterparts at 

other stores. 

Table 10-17 Percent of NESC buyers at store X who engaged 
in multi-store & multi-brand buying in 24 wks 

------- I --- ------- ------------------------------- 
Store Buying PERCENT ALSO BUYING 

x NESC non--NESC NESC norr-NESC 
at X at X at non-X at non-X 

------------------------------- 
COOP 100 42 58 58 
KWIK 100 30 44 56 
TESC 100 58 58 (72) 
ASDA 100 44 46 58 
MISR 100 65 43 47 

----------- ------------------------------ 
AVER 100 48 50 55 

------------------------------- 

10.7 Buying Frequency of Multi-brand & Multi-store Buyer 

The analysis in this section is directed at studying the 

distribution of the total product purchases across stores and 

brands by the buyers of a stated brand at a given store, as shown 

in Tables 10.18 and 10-19. The general finding is that the 
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percentage distribution did not differ greatly among stores other 

than the case of Private label buyers at Coop and Nescafe buyers 

at Kwiksave - 

Table 10.18 Distribution of product purchase 
over brands and stores by PLAB buyers 
at stated store X over 24-wk period 

II 
--- ------------------------------- 

I~I 

Number PLAB non. --PLAB PLAB non-PLAB ! Product 
at X at X at non-X at non-X! 

----------------------------------- I--- 
COOP 3.6 0.4 1.0 2.4 7.4 
KWIK - - - - 
TESC 2.0 1.0 2.0 2.6 7.6 
ASDA 2.6 1.5 2.4 1.6 8.1 
MISR 2.9 1.7 1.6 2.2 8.4 

------------ - -------------------- --------- 
AVER 2.8 1.1 1.8 2.2 7.9 

---------------------------------- --------- 

Percent! 
-- --- 

PLAB 
---------- 

non-PLAB 
-- 

PLAB 
--------- 
nork--PLAB 

----- - -- 
Product 

at X at X at nort-X at non-V 
------------------------ --------- --------- 

COOP (49) (5) 13 33 100 
KWIK - - - - 
TESC 26 13 26 34 100 
ASIA 32 19 30 20 100 
MISR 35 20 19 26 

-- - 
100 

--------- 
AVER 

----- 
31 

----------- 
17 

------- - 
22 

- ----- 
28 100 

-- -- - ------- - ------------- ---- --- ----- 

For example, Coop' own brand buyers bought Coop's private 

brand 3.6 times in half a year and this group of buyers also made 

an average of 0.4 purchase of other brands at Coop. These 

represented respectively 49 and 5 percent of their. total product 

Purchase of 7 .4- Moreover, their purchase of other stores' 

private brand amounted to 13 percent of their total product 

bought, as compared with the overall average of 22 percent. 
0 
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In the case of Private label buyers at Tesco, Asda and Misc. 

stores, there were smaller differences among the stores in their 

percentage distributions of total product purchases. 

Table 10.19 gives the distribution of total product purchase 

by Nescafe buyers at individual stores. 

Table 10.19 Distribution of product purchases 
over brands and stores by NESC buyers 
at stated store X over 24-wk period 

----------------------------------- II 

Number NESC non-NESC NESC non-NESC ! Product 
at X at X at non-X at nort-V 

--- -- ------------------ -- ----- --------- 
COOP 2.0 2.0 2.0 2.0 8.0 
KWIK 3.7 1.0 1.4 1.4 7.5 
TESC 2.0 2.2 2.1 2.2 8.5 
ASDA 3.0 1.9 1.9 1.9 8.7 
MISR 2.3 2.1 1.5 1.9 7.8 

AVER 
------ 

2.6 
---- ----- 

1.8 
-- ----- 

1.8 
---------- 

1.9 1 
--------- 

8.1 

--- ------- ---------------- --------- 

--- ------------------------------ 
Percent! NESC nori-NESC NESC non-NESC Product 

at X at X at non-X at non-X! 
----------------------------------- --------- 

COOP 25 25 25 25 100 
KWIK (49) (13) 19 19 100 
TESC 23 26 25 26 100 
ASDA 34 22 22 22 100 
MISR 30 27 19 24 100 

----------------------------------- 
AVER 28 25 22 23 100 

--- -------- - ---- - ----------- --------- 

It is observed that only Nescafe buyers at Kwiksave devoted a 

higher proportion of their total product purchase to Nescafe at 

Kwiksave, as compared to Nescafe buyers at another store. In 

this case, Nescafe buyers at Kwiksave devoted 49 percent of their 

tOtal product purchases to Nescafe at Kwiksave whereas Nescafe 

buyers at other stores averaged only 28 percent. Furthermore, 
I 
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only 13 percent of their (Nescafe buyers at Kwiksave) total 

product purchase was for other brands at Kwiksave as compared to 

25 percent for Nescafe buyers at other stores. 

On the whole, where brands were stronger in a store such as 

Private label at Coop and Nescafe at Kwiksave, it was noted that 

the buyers devoted more of their product purchases to the brand 

specified at that particualr store. Otherwise, it was generally 

difficult to distinguish them in their buying behaviour of other 

brands at the same store or the buying of other brands at other 

stores. 

10.8 Summary 

This chapter describes the brand buying behaviour across 

different stores. mos t of these buying activities are found 

predictable by the NBD model or the duplication of purchase law. 

Other act ivi ties also exhibit various forms of empirical 

regularity or constancy. 

For the buyers of a given brand I, the proportion of them 

buying at a particular store X remains relatively stable over 

time periods of increasing length. This proportion is also 

predictable by the NBD model through a two-stage estimation 

process. 

Some of these buyers of brand I purchase brand I from only 

one particular store and nowhere else. The proportion of them 

doing so decreases with increasing length of time period. Other 

buyers of brand I however buy brand I at two or more stores. The 
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extent of duplicated store buying of brand I depends on the 

relevant store patronage rate of brand I buyers as well as the 

coefficient of store duplication. This coefficient is found to 

be around 0.6 for most brands in the 24-week period. 

The average rate at which brand I buyers buy brand I at store 

X is not different from those made by brand I buyers who bought 

brand I only from store X or those who bought brand I from a pair 

of stores. It is noted that the total brand I purchased at any 

store by brand I buyers at a given store does not vary from store 

to store for the same brand. Similarly, the total brand I bought 

anywhere by the duplicated store buyers of brand I also remains 

the same for the same brand irrespective of which two stores the 

duplicated buyers patronized. 

The total product bought anywhere by brand I buyers at store 

X does not depend on the store/brand specification. This 

observation is also true in the case of duplicated store buyers 

of brand I. However, duplicated store buyers of brand I 

generally buy the product more frequently than all brand I buyers 

at the same store. 

Finally, it is found that of the buyers of brand I at a given 

store X, a sizable proportion of them (between 40 to 50 percent 

24 weeks) also bought brand I at other stores or purchased other 

brands at other stores. Moreover, many of them also bought other 

brands at store X. Loyalty to store and brand is therefore not 

as strong as is commonly believed. 
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CHAPTER 11 

GENERALISATIONS AND EXTENSIONS 

The objective- of this chapter is to show that the 

regularities and patterns found in the buying of instant coffee 

are generalizable to other frequently Durchased. grocery products 

and also to different social and economic classes. The products 

studied here are ready-to-eat (RTE) breakfast cereals, canned 

dogfood, detergent powder and tinned soup. 

The models most frequently used in this generalization study 

is the NBD. This is followed by the duplication of purchase law. 

The Dirichlet model, although more general than the NBD, is used 

primarily in the area where the NBD has not been able to provide 

T)redic t ion, for example, in the estimation of total product 

purchase by buyers at a given store and the extent of sole buying 

at a particular store. 

Specifically, the following buying phenomena are examined: 

11.1 Frequency distribution of purchases. 

11.2 Penetration. 

11.3 Average 1)urchase frequency. 

11.4 Repeat buying. 

11.5 Total product purchase frequency. 

11.6 Sole buying. 
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11.7 Duplicated buying. 

11.8 Multi-brand and multi-store buying. 

11.9 Store choice patterns for different social classes. 

Generally, the analysis is focused on individual product by 

store types and for leading brands. 

11.1 Frequency Distribution of Purchases 

Both the frequency distributions of Durchases bV Datrons at a 

store as well as that of the number of brand purcbases within a 

store are found to be predictable by the NBD model for the five 

product classes covered. 

Frequency Distribution of Purchases at a Store 

To illustrate, the frequency distributions of the number of 

purchases made by the respective buyers of breakfast cereals, 

detergent powder and tinned soup at Sainsbury over a 24-week 

period are given in Table 11.1 below. The agreement between the 

observed and the theoretical values is excellent for all the 

three products. The chi-square tests of goodness-of-f't also 

indicated no significance at an alpha--level lower than 0.50. 

Similar results have also been found for Tesco and other 

stores as well as for other product fields studied. 

349 



Table 11.1: R number of purchases of three 
products at Sainsbury over 24 wks 

------------------------------ 
SAIN Cereals Detergents Soup 

I ------- - -- ---------------- ----------- 
1R1 
1 ------ I 

0t 
-- ----- 

0t0t 

101 
- 

516 (516) 
-- -------------- ---------- 

590 (590) 671 (671) 
111 114 108 90 104 79 84 
12 .1 51 60 63 54 47 41 

3 41 41 32 35 30 25 
4 28 30 27 24 14 17 
5 27 23 17 17 14 12 
6 15 18 17 13 69 
7 15 15 7 10 
8 10 12 11 88 11 
9 14 10 96 

! 10 58 7567 
! 11-12! 14 13 57 13+ 11+ 
! 13-14! 10 9 55 
! 15-16! 77 8+ 10+ 
! 17-18! 55 
! 19+ 16 13 

------------- - -- - ----- ------- - --- 
'TOTAL 8,98 888 888 888 888 888 
1 --- --------------- - ------ - --------- 
I chi- 1 10-54 6.95 5.36 

sq. I I 

---------- ---- -- ------ ------- 
+ indicates R and higher purchases. 

Distribution of Brand Purchases within a Store 

Table 11.2 gives the observed and theoretical frequency 

distributions of the number of brand purchases of detergents by 

buyers at Tesco over a period of 24 weeks. Again, the 

theore tic al estimates are very close to their actual 

counterparts. The chi-square tests of the goodness-of-f it showed 

no significance at an al-pha-level lower than 0.30. 
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Similar good predictions were also found for detergents 

purchases of the same brands at other stores as well as for the 

buying of other brands at other stores. 

Table 11.2: R number of ourchases of various 
brands of detergents at Tesco store 
over a period of 24 weeks 

--------------------- 
Tesc Persil Auto. Persil Ariel 

---- ---------- - -- 
R 0t 0t 0t 

0 
------------- 

789 (789) 
- --------- 

813 (813) 
- ------------- 

834 (834) 
1 44 42 39 34 25 27 
2 17 19 10 15 10 11 
3 7 11 88 86 
4 57 55 
5 85 65 
6 1 j55 5+ 5+ 
7 10 7 8+ 8+ 
8 8+ 8+ 

---- - ------------------- ---- - --------- 
! TOTAL 888 888 888 888 888 888 

---- --------------- 
I chi- f 5.42 2.40 1.11 

sq. 
-- --- ------- 

+ indicates R 
--------- 
and higher purchases. 

11.2 Penetration 

Four types of penetration are examined in this section. 

These are store penetration, brand-store penetration, brand 

penetration within a store and store patronage level of the 

buyers of a given brand. The growth of the first two can be 

approximated by the NBD model for four product classess except 

tinned soup where seasonal effects were present. The last two 
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types of penetration exhibited only slight increase over extended 

time duration. This is especially so in the case of instant 

coffee and detergents where data showed broad stationarity. 

Furthermore, these penetration levels can be predicted by the NBD 

model through a two-stage estimation process. 

Store Penetration 

Table 11.3 below gives the observed and NBD estimates of 

store penetration over time periods of varying lengths in the 

buying of RTE breakfast cereals. It is observed that the 

prediction is very good and the AAPD (average absolute percentage 

deviation) values ranged from only 3 percent in the 18-week 

period to 8 percent in the 1-week interval. 

Table 11.3: NBD estimates of store penetration 
over time periods of varying lengths 

- 
B/f 

--- ----- --------- 
length 

-- 
of 

------- 
period 

------- 
(we ek s) 

------ --- 

! cereals! 1 6 12 18 24 
I1 0 t 0 t 0* 0 t 

-- 

0 

------ 
t! 

--- 
TESC 1 5.7 5.6 19 

----- 
19 

--------- 
26 30 

---- - 
30 34 33 

SAIN 1 7.7 7.9 27 26 36 38 41 42 45 
COOP 4.7 4.9 18 18 24 28 29 32 32 

SYMB 3.8 4.4 14 16 22 26 26 29 28 1 
INTL 2.1 1.9 8 8 14 12 15 17 1 16 
MISR 8.9 10.7 33 36 48 56 55 62 60 

-- -- - -- - ---------------- - ------- - ---- - --- - ---- 
AVE R 5.5 5.9 20 20 28 32 33 36 36 

- ---- ----- ---- - -- - ----- --- -- --- ----- --- ------ - 
AAPD 1 8% 4% - 3% 4% 

-- ---- - ---------------- --- ----- 
* used to fit theoretical values. 
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Examination of other product fields such as dogfood and 

detergents also demonstrated that the NBD model was excellent 'in 

providing penetration estimates in periods of various lengths. 

This is shown in Table 11-3a, below. 

Table 11.3a: NBD estimates of store penetration 
over time periods of varying lengths 

(average across 
-------------- 

all stores) 
I 
11 length of period (weeks) 
I Pro- 1 16 12 18 24 
I ducts 1 
II -- 

0t0t 
----------- --- ------- 

0* 0t0 
-- --------- -- ----- 

t! 
- -- 

ICoffee 1 2.1 2.1 98 13 16 15 18 17 
11 1 
! Cereals' 5.5 5.9 20 20 28 32 33 36 36 
11 1 
! Deterg.! 4.4 4.4 16 16 24 28 28 31 32 

! Dogfood! --3.6 3.7 4 .85.5 5.5 6.0 5.9 
-- ----------------------------- - -- ------- ---- 

Brand-store Penetration 

Table 11.4 presents the obser-ved and theoretical values of 

the proportion of the population buying various brands of 

detergents at Tesco in periods of various lengths. These brands 

are Persil automatic (PEAU)ý Persil (PESL)s, Arial (ARIL), Bold,, 

Fairy Snow (FAIR) and Miscellaneous brands (MIBN). In this 

instance, the fit is close and the AAPD averages about 10 

percent. 
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Table 11.4: NBD estimates of brand-Tesco penetration 
over time periods of various lengths 

---------------------------------- 
I length of period (in weeks) 

Deter- 6 12 18 24 
gents !0t 0* 0t 0tI 

TESC 21 20 29 32 34 35 37 
1 1 ---- - --------- - ---- - ------- 
! PE AU 5 -'0 5 .3 7.9 9.1 9.7 11.0 11.0 

PE SL 3.3 3.8 6.0 7.0 7.5 8.4 8.7 
ARIL 2.9 2.6 4.5 5.3 5.9 6.1 7.1 

BOLD 2.5 2.3 3.6 5.2 4.3 5.6 4.9 
FAIR 1.6 1.7 2.6 3.8 3.2 4.8 3.7 
MIBN 10.8 9.7 14.4 16.4 17.4 19.0 19.7 

------ - -- - ------ - -- ------- - ---- 
AVER 4.4 4.2 6.5 7.8 8.0 9.2 9.2 

---- ------- ----------- 
AAPD 9% - 11% 11% 

------- -- ----- - --- 
*used to provide theoretical estimates 

Brand Penetration within a Store 

The proportion of the buyers at a store buying a particular 

brand at that store is defined as the brand penetration within 

that store. This value has been found in the case of instant 

coffee (where market was stationary) to be growing only very 

slightly over periods of extended length. Similar results are 

also observed in the case of detergents. 

The observed values of bIIX (for various brands within Tesco) 

in Table 11.5 are obtained by dividing the correponding actual 

values of bIX and bX as detailed in Table 11.4. It is noted that 

the average brand penetration within Tesco increased only 

Slightly from 21 percent in 6 weeks to 26 percent in the entire 

half-year period. However, larger increases were found in Tesco 
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penetration and individual brand cum Tesco penetration, as is 

shown in Table 11.4. 

Table 11.5: NBD estimates of brand penetration within 
Tesco over time Deriods of various lengths 

I 
----------------------------------- 

length of period (in weeks) 
Deterg.! 6 12 is 24 

Iot 0* 0t0t 
------- ------- - --------- 

TESC 100 100 100 100 100 100 100 

! PE AU 24 26 28 29 29 31 30 1 
PE SL 16 19 21 22 22 24 23 
ARIL 14 13 16 17 18 17 19 

BOLD 12 11 12 16 13 16 13 
FAIR 889 12 9 14 10 
MIBN 52 47 50 52 52 54 53 

-------- I ----- - ----------- -- ---- - 
AVE R 21 21 23 25 24 26 25 

----- --- --------------- 
AAP D 6% -1M. 13% 

------------------- ------------ --------- 
*used to provide theoretical estimates 

The theoretical bIIX in Table 11.5 is obtained by dividing 

the theoretical bIX and bX vlaues in Table 11.4. For an average 

store, it also increased slightly from 21 percent in 6 weeks to 

25 percent in half a year. The agreement between the observed 

and theoretical values is very close, with AAPD ranging from 6 to 

13 percent. 

Store Patronage Rate of Brand Buyers 

The proportion of brand I buyers buying at various stores is 

called the store patronage rate of brand I buyers. This is found 
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to be increasing only slightly over time periods of longer 

duration. 

Table 11.6 presents the various store patronage rates of 

Persil-automatic buyers between 6 and 24 weeks. The observed 

rate for an average store increased from 20 percent to 25 percent 

between 6 and 24 weeks. This is very close to the predicted 

level of between 21 -percent to 25 percent. 

Table 11-6: NBD estimates of store patronage rate 
by PEAU buyers at various stores 
over time periods of various lengths 

--------------------------------- 
length of period (in weeks) 

Deterg.! 6 12 18 24 
I1 0t 0* 0t 0 

------- ------ -------- 

PEAU 100 100 100 100 100 100 100 

------- 
TESC 

-- ----- 
25 28 

-------- ------- 
30 31 31 

- 
34 32 

SAIN 30 28 31 32 33 33 34 
COOP 9 12 14 14 15 14 16 

SYMB 58 9 12 10 12 10 
INTL 89 10 10 11 10 12 
MISR 42 43 45 48 47 49 48 

----- ------- 
AVER 20 21 23 24 24 25 25 

---- ------------ - -- -- -- ----- - 
AAPD 16% 7% 10% 

--- - ---------------- - ------------ 
*used to provide theoretical estimates 

11.3 Average Purchase Frequency 

The average purchase frequency of a product at a store by its 

patrons over periods of various lengths can be estimated by the 

NBD model given the required parameters in the base period. 
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Similarly, the average purchase frequency of a brand by buyers 

who bought it at a particular store can also be predicted by the 

same model. This is also true for different product-fields. For 

illustration,, only the average breakfast cereals 'Purchases at 

individual stores and the detergent brand purchases at Tesco over 

periods of different lengths are shown. 

Average Purchase Frequency at a Store 

Table 11.7 gives the actual and theoretical values of the 

average purchase frequency of breakfast cereals at a number of 

stores over periods of length 6,18 and 24 weeks with 12-week as 

the base period. It is noted that the fit was very close with 

AAPD ranging from only 3 to 4 percent. 

Table 11.7: NBD estimates of average purchase 
over time in the buying of b/f cereals 

---------------------------------------------- 
II length of period (we ek s) 

B/f 1 6 12 18 24 
! cereals! 
I ------- I 

0t 
- 

0 t 0* 0t 0 
------ 

t 
---- - 

I TESC 1 
----- - 
1.3 1.2 

- ---- 
2.2 

---- 
2-. 2 

--------- 
3.0 

------- 
3.8 4.1 4.6 4.9 ! 

SAIN 1 1.3 1.2 2.3 2.2 3.2 4.1 4.2 5.2 5.2 ! 
COOP 1.2 1.2 2.0 2.0 2.9 3.5 3.7 4.1 4.4 ! 

SYMB 1.2 1.2 2.0 2.0 2.9 3.5 3.7 4.2 4.4 ! 
INTL 1.2 1.1 1.9 1.6 2.1 2.6 2.6 3.1 3.1 ! 
MISR 1.2 1.2 2.2 2.2 3.2 4.0 4.2 

------- 

5.1 

---- - 
5.2 ! 

---- - 
AVE R1 

-- - ---------- 
1.2 1.2 2.1 

---- 
2.0 

- ------- 
2.9 

---- 
3.6 3.8 4.4 4.5 

- ------- -------------- ---------------------- - -- 
AAP D1 4% 4% 3% 3% 

------- -- - ---------- --- -- -- -- ------ ---- 

used to fit theoretical values. 

0 
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A comparison of store penetration (Table 11-3) and the 

average purchase frequency at a store (Table 11.7) shows that in 

general, a higher value of w was usually accompanied by a higher 

level of store penetration. As has been determined previously by 

Ehrenberg (1972) in the case of brand, the value of w(1-b) is 

found to be approximately constant. This is shown in Table 11.8 

for breakfast cereals purchases. The main exception is in the 

c ase of Misc . stores group which had a relatively high 

penetration of 62 percent as compared to other individual store 

group. However, this relationship of w(l-b)=constant was found 

to hold less well in the case of instant coffee. 

Table 11.8: The value of wG-b) at 
stores over various -periods 

------------------- 
1 length of period (in weeks) 

B/f I 

cereals! 1 6 12 18 24 1 

-------- --- -- ---- -- - ------- - 
TESC 1.2 1.8 2.4 2.7 3.0 
SAIN 1.2 1.7 2.0 2.5 3.0 
COOP 1.1 1.6 2.2 2.5 2.8 

SYMB 1.2 1.7 2.3 2.6 3.0 
INTL 1.2 1.7 1.8 2.2 2.6 
MISR 1.1 1.5 1.7 1.8 1.9 

-------- ------ - -- ------- --- -- 
AVER 1.2 1.7 2.1 2.4 2.7 

- -- - -- - -------- - --------------- 

Average Purchase Frequency of Brand I at Store X 

The average purchase frequency of individual brands of 

detergents at Tesco is shown in Table 11.9. Both the observed 

and theoretical values appeared to be very close. The AAFT) 

values varied between 7 to 10 percent. 0 
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Examination of the buying of detergents at other stores and 

the buying of breakfast cereals at Tesco also showed similarly 

close fit between the observed and theoretical average purchase 

frequency. 

Table 11.9: NBD estimates of Average Durchase frequency 
of various brands of detergents at Tesco 
over time periods of varying lengths 

- --------------------- 

length of period (in 
------------- 

weeks) 
De ter- 6 12 18 24 

gents ! 0t 0* 0t 0t 
------ - ----------------- - --------------- 

TESC 1.9 2.0 2.8 3.7 3.6 
------------ 

4.6 4.4 
-- --- ------ 

! PE AU 1.8 1.6 2.2 2.7 2.7 3.1 3.2 1 
PE SL 1.4 1.5 1.8 2.3 2.2 2.8 2.6 
ARIL 1.3 1.2 1.4 2.0 1.6 2.4 1.8 

BOLD 1.5 1.6 2.1 2.5 2.6 3.1 3.0 
FAIR 1.4 1.5 2.0 2.4 2.4 2.7 2.8 
MIBN 1.6 1.7 2.3 2.7 2.9 3.0 3.4 

-------------- - -------------------------- 
AVER 1.5 1.5 2.0 2.4 2.4 2.8 2.8 

-- - -------- - ---------- - ------ - ------ - 
AAPD 8% 7% 10% 

---------------- - ------------ ----- 
*used to provide theoretical estimates 

11.4 Repeat Buying 

Two categories of inter-period repeat buying behaviour are 

examined here. Firstly, we have buyers of a product at a 

particular store in one period buying the product at the same 

store again in the next period Of equal length. Secondly, there 

are buyers of brand I at store X in one time interval who 

reported buying of the same brand at the same store in the next 
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equal-length time interval. Both these types of repeat buying 

have been found to be predictable by the NBD in the case of 

instant cof fee purchases. In this section, the buying of 

detergents is shown and found to conform to the same predictable 

patterns. The repeat buying of other products generally also 

showed similar results. 

Repeat Buying at A Store 

Table 11.10 gives the percentage of the population buying any 

brand of detergent powder at each store in two consecutive 

periods of 12 weeks each. The reDeat buying percentage (bR) 

averaged across all stores at 65 percent is practically the same 

as that predicted by the NBD- Even among individual stores, the 

agreement between observed and theoretical repeat purchasing rate 

was very good. The AAPD computed came to 8 percent. 

The observed and theoretical buying frequency of these repeat 

buyers (wR) were on the average also very close. The AAPD was 

again determined to be around 8 percent. 

'Furthermore, the buying frequency of repeat buyers was on the 

average about 25 percent heavier than the average buyers, a 

finding verv close to the theoretical norm of 23 percent. 
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Table 11.10 Repeat buying of detergents at 
stores over two 12-wk periods 

----I- 
Deter-! 

--- -------- 
bR 

------ 
wR 

---- ------ 

wR/w 
gents 0 t 0 t 0 

-------- ---- ----- -------------- 
ALL 92 92 4.3 4.1 1.04 

-- - ---------- ---- - -------- 
TESC 77 71 3.3 3.6 1.18 
SAIN ! '7 0 67 3.2 3. o 1.21 
COOP ! 68 65 2.9 2.9 1.25 

SYMB ! 58 64 2.6 2.9 1.20 
INTL ! 51 59 2.9 2.5 1.20 
MISR ! 66 71 3.1 2.9 1.19 

AVER 65 66 3.0 3.0 1.25 
-------------- -------- ---- 

AAPD 8% 8% 

------------ - ---- -- ------ 

Repeat Buying of Brand I at Store X 

Table 11.11 depicts the proportion of Tesco buyers who bought 

the same brand of detergent powder at Tesco between two 12-week 

periods. It is observed that although 77 percent of the buvers 

of detergents at Tesco repeated their purchases at Tesco in the 

second 12-week period, only 56 percent of the Tesco buyers of a 

particular brand bought the same brand again at Tesco in the 

second period. 

On the average, the fit between the observed and theoretical 

proportion of repeat buyers and their repeat purchase frequency 

was very close, with AAPD having a value of 12 percent. 
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Furthermore, the buying frequency of the repeat buyers in 

this case was about 1.22 times that of the single period buyers. 

T'his result is almost identical to the norm of 1.23. 

Table 11.11 Repeat buying of brands of detergents 
at Tesco over two 12-week periods 

II---------------------- -- --I 
Deter-! bRIIX wRIjX 
gents 0t 0 t 0 

TESC 
------- I- 

77 71 

------------ 

3.3 

-- 

--- 
3.6 

-------- -- 
1.18 

PEAU 1 60 61 
--- 
2.7 

--- 
2.7 1.23 

PESL 1 57 61 2.4 2.7 1.32 
ARIL 62 55 1.6 2.3 1.11 

BOLD 51 62 2.6 2.8 1.22 
FAIR 43 57 2.5 2.4 1.24 
MIBN 63 57 2.8 2.4 1.23 

------ -- -- --- ----- - 
AVER 56 59 2.4 2.6 1.22 

------------ -- ------------ 
AAPD 12% 12% 

-------------- ------- 
* Ratio of wRIIX and wIIX 

11.5 Total Product Purchase Frequency 

Both the product purchase frequency of the buyers at a store 

and the product purchase of the buyers of a specific brand at a 

store are reported here. Both these product purchase quantities 

are found to be approximately constant. 

Product Purchase By Store X Buyers 

It was established in the buying of instant coffee that the 

total product purchased anywhere by buyers at one store was not 

very different from that of buyers at another store. In other 
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words, individual stores were attracting buyers with more or less 

the same level of product demand. This is found to be true in 

all the product studied here. 

Table 11.12 gives the total product purchase of breakfast 

cereals, detergents and tinned soup by buyers at various stores 

over the entire 24-week period. There was little variation among 

buyers at various stores within the same product field. 

Table 11.12 Total Product Purchase by buvers 
at individual stores over 24 wks 

II ------------------------- ------ I 
Soup Detergents Cereals 

--------- - -- ----- - 
TESC 9 14 
SAIN 7 9 13 
COOP 8 8 13 

SYMB 9 9 14 
INTL 9 9 14 
MISR 8 8 13 

AVER 8 
-- ---- - -- 

9 
----------- 

14 
------------------ -------------- 

The value of this total product purchase frequency in another 

period of different length can be predicted if knowledge about 

the total product purchase in one base period is known, assuming 

that the market is in equilibrium. This theoretical relationship 

is represented by the following expression first discussed in 

Chapter 8: 

wPT =T (wPl - 1) +1 

363 



Table 11-13 shows the observed and the estimated total 

product purchase of detergents by buVers at individual stores. 

The prediction must be considered as excellent and the AAPD 

ranged from only 2 to 6 percent. 

Prediction for the purchase of breakfast cereals was equally 

good. However, it was not possible to provide estimation in the 

case of tinned soup because of seasonality in its purchase data. 

Table 11.13: Observed and theoretical total product 
purchase of detergents at various stores 
over time periods of various lengths 

-------------------- 
length ýof period (in weeks) 

Deterg. ' 6 12 18 24 
11 0t 0* 0t 0t I 

- 

TESC 
-------- 

2.8 2.9 
------- 

4.8 
------ - 

7.0 6.7 
---------- 

9.1 8.6 
- 

SAIN 2.6 2.8 4.8 6.4 6.4 8.6 8.6 
COOP 2.5 2.7 4.4 6.1 6.1 7.9 7.8 

SYMB 2.8 3.0 5.0 7.2 7.0 9.3 9.0 
INTL 2.6 2.9 4.8 6.5 6.7 8.7 8.6 
MISR 2.7 2.8 4.7 6.2 6.2 

------- -- 
8.1 8.4 

------ - -- - 
AVE R 2.7 2.8 

--- 
4.8 

-- 
6.6 6.5 8.6 9.5 

AAPD 6% 2% 3% 

*used to provide theoretical estimates 

Dirichlet Estimates of Product Purchase 

This total product purchase frequency can also be predicted 

by the Dirichlet model, as is shown in Table 11.14 for both 

detergents and breakfast cereals in the half-year period. This 

is accomplished by knowing only the market share of the various 
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stores, the average store penetration and the observed frequency 

distribution of the product-class purchases in the base period. 

The fit was excellent with AAPD having values of 1 and 4 percent. 

Table 11.14: Dirichlet estimates of product purchase 
at various stores over periods of 24 wks 

------ - ----- - ------ --- 
Detergents B/f cereals 

0t 0t 
------ ---------- 

TESC 9.1 8.5 14 14 
SAIN 8.6 8.5 13 13 
COOP 7.9 8.6 13 14 

SYMB 9.3 8.7 14 14 
INTL 8.7 8.8 14 14 
MISR 8.1 8.3 13 13 

AVER 8.6 8.6 14 14 
------ - -------- - ------ 

AAPD 4% 1% 
-- -- ------- -- 

Product Purchase by Brand I Buyer at Store X 

I The total product purchased anywhere by buyers of brand I at 

store X is found in most cases to differ little from that of 

brand J buyers at store Y. 

As shown in Table 11.15, the product purchase made at any 

store by buyers of Kellogg cornflake (KECN) at an average store 

amounted to 16 purchases in half a year. This was the same as 

the 16 purchases made by Weetabix (WBTX) buyers at an average 

store. Similarly, buyers of Private label cornflake (PLCN) or 

Nabisco Shredded Wheat (NSWT) averaged about 18 purchases of any 

brand of breakfast cereals in half a year. Howeverý buvers of 
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Misc. brand at a store did appear to be making slightly lower 14 

purchases of the product. 

Table 11.15: Total b/f cereals -purchase by brand 
I buyers at store X over 24 wks 

- ------------------- -- 
Tdtal B/f Cereals Purchase 

KE CN WTBX PLCN NSWT MIBN ! AVER 
--- ------- ------- -------- - 

TESC 16 16 18 18 14 ! 16 
SAIN 15 17 16 20 14 ! 16 
COOP 16 14 18 18 14 ! 16 

SYMB 17 18 20 18 15 ! 18 
INTL 15 15 18 19 16 ! 17 
MISR 15 15 17 17 14 ! 16 

------- -------------- 
AVER 16 16 18 18 14 16 

--- ---- I---- ---------- ---- I 

It is observed that the total 16 purchases of breakfast 

cereals by the buyers of a brand at a store is higher than the 14 

purchases (shown in Table 11-14) of breakfast cereals by all 

buyers at the store. This is because of the selection of brand I 

buyers at store X (instead of just buyers at store X) has ensured 

that these buyers would in general be heavier buyers. 

11.6 Sole Buying 

Three categories of sole buying are considered here. These 

are as follow: 

Buyers at a store buying the product only from that 

particular store, i. e. not buying the product from 

anywhere else. 

(2) Store X buyers of brand I buying only brand I and no 

other brand from that store, i. e. bSIIIX- 
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Brand I buyers at store X buying brand I from only that 
store and nowhere else, i. e. bSXIIX. 

BuXing Product at Only One Store 

It was noted in the buying of instant coffee that over an 

extended length of ýIme a decreasing proportion of all the buyers 

at a store would become totally loyal to that store. 

Similar form of sole store 'buying is also recognised in the 

buying of other products. The case of detergents is presented in 

Table 11-16. As revealed, about 96 percent of the buvers at a 

store remained committed to buying from only that store in a 

1-week period, primarily because they rarely bought detergents 

more than once in one week anyway. In half a year, only 16 

percent of the buyers at a store reported buying detergents from 

that store throughout. 

Table 11.16: Proportion of sole buyers at a store 
of detergents in various periods 

----------------------- 

length of period (in weeks) 
Deter- 

gents 1 6 12 18 24 
--------------- - ---- 

TESC 94 52 27 20 15 
SAIN 98 55 39 32 22 
COOP 98 61 38 27 20 

SYMB 96 52 27 22 13 
INTL 96 53 21 10 5 
MISR 98 54 35 29 24 

--- - 
AVER 

--------- 
96 

---- 
54 

---- 
30 23 

----- 
16 

---------- - -------- - ------ - ---- 
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On the other hand, the average purchase frequency of these 

sole buyers in different time periods increased from 1.0 purchase 

in one week to 5.0 purchases in half a year. As compared to all 

the buyers at the store, the sole buyers on the average made more 

purchases at the given store. For instance, sole buyers at an 

average store had 5' transactions in a 24-week period whereas all 

buyers at the same store managed an average of only 3.6 

purchases. Nevertheless, the sole buyers in this case were 

lighter buyers of the product (averaging 5 purchases) as compared 

to 8.6 purchases made by all buyers in the same period. 

Table 11.17: Average Durchase frequency of sole 
store buyers over various periods 

---------- 

length of period (in weeks) 
Deter- ! I 

gents 16 12 18 24 
-------------- ---- 

TESC 1.0 1.9 3.0 4.5 6. o 
SAIN 1 .11.9 3.3 4. o 5.5 
COOP 1.0 1.7 2.7 3.5 4.5 

SYMB 1.0 1.9 3.1 3.8 4.3 
INTL 1.0 1.8 2.7 3.4 5.0 
MISR 1.1 1.9 3.0 3.9 5.0 

AVE R 1.0 1.8 3.0 3.8 5.0 

- ----- I- ------------- 
WX 1 .11.7 

-- 
2.4 

-- ---- 
3. o 

---- 
3.6 

- ------- - ---- I- 
WPX 

-------- - 
1.1 2.6 

- 
4.7 6.6 8.6 

- -------- - --- ---- - --- --------- - 

Dirichlet Estimates of Sole Buying 

Both these two quantities, the proportion of sole store 

buyers (bSIX) and their average number of purchases (wSX)) can be 
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estimated by the Dirichlet model, as is shown in Table 11.18 for 

the 24-week duration. 

The prediction of the proportion of sole buyers at various 

stores was good on average. However, the estimated sole buying 

level at International of 11 percent was much higher than the 

observed 5 percent. This however did not occur in the case of 

the sole buying of breakfast cereals. The discrepancy could 

therefore be due to sampling error. On the other hand, both Coop 

and Sainsbury appeared to have a higher proportion of sole buyers 

than predicted. This was also observed in the case of the buving 

of breakfast cereals. 

Table 11.18: Dirichlet estimates of sole buying 
at various stores of detergents 
over time period of 24 weeks 

-------------------------- I 

I bSjX wsx 
Deterg.! 0t 0t 

---------------------- --- 
TESC 15 17 6.0 4.7 
SAIN 22 15 5.5 4.6 
COOP 20 13 4.5 4.4 

SYMB 13 12 4.3 4.2 

INTL 5 11 5.0 4.1 
MISR 24 21 5.0 5.0 

-- ------------ ----------- 
AVER 16 15 5.0 4.5 

-- ------------------------ 
AAPD 32% 12% 

--- - ------ - ----- - ----- 

The prediction of the average buying frequency of these sole 

buyers was on the average close to the observed. The AAPD 

amounted to only 12 percent, as compared to 32 percent for the 

prediction of the proportion of sole buyers. This was mainly a 
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result of smaller discrepancies in the prediction of the average 

purchase frequency of sole buyers. 

Sole Brand Buying by Store X Buyers 

In general, the number of buyers at a store increases over 

time but the number of them buying only one single brand at that 

store increases at a slower pace. 

Table 11.19 shows the percentage of Tesco buyers buying 

individual brands of detergents and purchased only that brand at 

Tesco over periods of varying lengths. It is noted that over 

time periods of increasing length, fewer and fewer buyers in a 

particular time period were sole buyers. This trend is found to 

be true for other stores and for other product classes. 

Table 11-19 Percent of Tesco buyers of brands 
of detergents buying only that brand 
over periods of various lengths 

II---------------------- 

! Deterg.! length of -period (wks) 
1 6 12 18 24 

PEAU 
-- 

57 
-------- 

41 
- -- 

35 
-- -- 

28 
PESL 66 58 47 40 
ARIL 62 52 45 41 

BOLD ! 41 29 28 24 ! 
FAIR ! 64 48 47 37 ! 
MIBN ! 68 66 

--- 
53 

-- --- 

47 ! 
------ - 

AVER 
--- - 

60 
----- 

49 42 36 

- ----- ---- - -------- -- -- 
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The average purchase frequency of these sole brand buyers 

within Tesco on average increased from 1.4 times in 6 weeks to 

2.8 times in half a year, as is shown in Table 11.20. When 

compared to the average number of purchases made by the average 

brand buyers at Tesco, it was noticed that the two were almost 

identical. Similar'findings were also found for other stores and 

for other products. 

Table 11.20 Average purchase frequency of 
sole brand buyers at Tesco 
over periods of various lengths 

-- ---------------------- 
Deter-! length of period (wks) 

gents 6 12 18 24 

------- ------ 
PEAU 1.9 2.2 2.5 2.8 
PESL 1.5 1.9 2.8 3.3 
ARIL ! 1.3 1.6 2.2 2.8 
BOLD ! 1.1 1.6 2.1 (1.5)! 
FAIR ! 1.3 2.3 2.6 2.5 ! 
MIBN ! 1.6 2.2 2.7 2.8 ! 

AVER 
- 

1.4 
--- 
2.0 

--- -- 
2.5 

- ----- 
2.8 

WIX* 
-- - -- - 

1.5 
--- 
2.0 

-------- 
2.4 

---- -- 
2.8 

------- --- -- - ---------- 
averaged across all brands 

Sole Store Buying by Brand I Buyers 

In the case of instant coffee buying, it has been shown that 

of all the buyers of brand I at a store, a decreasing proportion 

of them bought brand I only-from that store as the time horizon 

was extended. This was the combined effect of an increase in the 

number of new buyers who might not be totally loyal to the brand 

and the tendency of existing buyers to turn to buying at other 
0 
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stores or of other brands. Nevertheless, this reduction was 

generally smaller when compared to the increase of brand 

penetration at that store. 

Table 11.21 gives the proportion of Persil-automatic buyers 

at a store who purchased only Persil-automatic at that store over 

periods of various lengths. It is observed that these 

percentages became smaller over time periods of increasing 

length. However, bigger stores appeared to be able to retain a 

greater proportion of sole brand buyers. And this tends to occur 

also for other brands and products. 

Table 11-21 Percent of Persil-auto. buyers at 
store X buying only Persil auto. 
at store X in various periods 

I -- - --- 
Persil! lengt 

-- 
h of period 

------- ! 
(wks) I 

-auto .! 6 12 18 24 1 

TESC ! 66 51 48 47 1 
SAIN ! 73 56 56 47 1 
COOP ! 56 34 30 25 

SYMB ! 56 34 30 25 1 
INTL ! (92) 30 20 17 1 
MISR ! 71 52 47 44 1 

-- ----- ------ 
AVER 64 

------- 

43 

----- 

38 

- ---- 

34 

-- --- - 

The average purchase frequency of Pe rs il-auto - by 

Persil-auto. buyers buying the brand only at store X and nowhere 

els e wa s the same as the average purchase frequency of 

Pers il-auto - buyers at store X, as shown by the last two rows of 

Table 11.22. 
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Table 11.22 Average purchase frequency of PEAU 
buyers at X buying only PEAU at X 
over 

_periods 
of various lengths 

---------------------- 

I length of period (wks) 
1 6 12 18 24 

TESC ! 
--- 

1.9 
---- 
2.4 

----- 
2.9 

- --- -- 
3.1 

SAIN ! 1.2 2.2 2.8 3.3 1 
COOP ! 1.4 1.2 1.1 1.3 1 
SYMB ! 1.2 1.7 1.8 2.1 ! 
INTL ! 1.2 1.4 1.6 1.0 ! 
MISR ! 1.7 2.5 2.9 3.4 ! 

-- - ------------ ---- - 
AVER 1.4 1.9 2.2 2.4 

- ----- -- ----- ---- --- 
wIX 1.4 1.9 2.2 2.6 

11.7 Duplicated Buying 

The duplication of purchase law is shown here to be 

generalisable for various products from duplicated brand buying 

in the market to duplicated buying at store, duplicated brand 

buying within a store as well as duplicated store buying of a 

particular brand. In addition, the law is also applicable over 

periods of various lengths. 

Store Duplication of Purchase 

Table 11.23 gives the -proportion of' breakfast cereals buyers 

at a store iiho also made purchases at other stores over a 24-week 

period. It is observed that the percentages in each column are 

fairly close to each other as is generally expected. 
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Table 11.23: Duplicated store buying over_24 weeks 

(Breakfast Cereals) 
-------- -- ------- -- -- - -- - --- ------ Buyers Percent who also bought at 

at 
Store TESC SAIN COOP SYMB INTL MISR 

TESC - 51 31 32 19 70 
SAIN 42 - 33 27 17 ý68 COOP 33- 43 - 34 25 70 
SYMB 37 39 37 - 17 76 
INTL 39 41 46 29 - 74 
MISR 39 46 36 36 20 - 

AVER 38 44 37 ý2 20 72 
- -- - ---------------- - ---------------- 

The average level of store duplication of Durchase is again 

predictable by the level of store penetration. The fit as shown 

in Table 11.24 is very good. 

The coefficient of duplication is equal to 1.13 which 

indicates a slight tendency for buyers at a store to be more 

likely to also buy at another store as compared to the population 

as a whole. 

Table 11.24: Predicting the level of store duplication 
by detergents buyers over 24-week period 

D= 243/216 = 1.13 
------- - -- ------- -- ---------- 

Detergents! TESC SAIN COOP SYMB INTL MISR TOTAL 

---- ---- -------- - ------ - ------ 
bX 34 42 32 29 17 62 216 

----------- -- - ------------ - ----------------- 
bX. Y 38 44 37 32 20 72 243 

1.13 bX 38 47 36 33 19 70 243 

------ - --- -- - -------------------------------- 
Dvn 0 -3 1 -1 120 

I ---- - ------------------------------ 

374 



The coefficients of store duplication for various products in 

time periods of varying lengths are shown in 12-24a below. It is 

noted that the coefficients mostly did not vary greatly over 

longer duration with the exception of detergents. 

Table 11.24a Coefficients of store dupleation 

---------------------------------- 

weeks 6 12 18 24 aver 

Coffee 1 . 06 1.11 1.15 1.17 1.12 1 
Cereals 1.11 1.16 1.15 1.13 1.14 1 

Metergents 0.64 0.85 0.91 0.95 0.83 1 
Dogfood 0.94 1.04 1.07 1.08 1.03 

---- - -- - ------ - ------- ------ 

The average purchase frequency at store X by duplicated 

buyers at stores X and Y is very close to the average purchase 

frequency at store X by duplicated buyers who bought at X and Z. 

This is shown in Table 11.25 for the purchase of breakfast 

cereals at various stores by the duplicated buyers. 

Table 11.25: Average ourchase. frequency of b/f cereals 
by dupicated store buyers over 24 wks 

(Breakfast Cereals) 
------- ---------------- --------------------- -! ----- ! 

! Buyers ! Average purchase frequency at 
! who also! 

bought TESC SAIN COOP SYMB INTL MISR AVER! 

--- ---------- - -------------- 
TESC - 5.3 4. o 3.8 3.3 4.7 4.2 ! 
SAIN 4.9 - 3.8 3.6 2.8 4.4 3.9 ! 
COOP 4.7 4.5 - 4.1 3.1 4.7 4.2 ! 

SYMB 5.2 4.6 4.9 - 3.3 5.4 4.7 ! 
INTL 4.1 5.4 4.4 4.3 - 5.3 4.7 ! 

MISR 5.0 5.2 4.0 4.2 3.3 - 4.3 ! 

-------- I ----------------- 
AVER 4.8 5.0 4.2 4.0 3.2 4.9 4.3 

---------- - ----- -- -- - ---- --- 
wx 4.6 5.2 4.1 4.2 3.1 5.1 4.4 

----------- 
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on the whole, the average number of purchases at a store by 

the duplicated buyers is not very different from that made by all 

buyers at that store. Both groups of buyers made about 4.4 

purchases in the half-year period. 

The total number breakfast cereals purchases made by the 

duplicated store buyers anywhere was a constant of about 16 in 

the half-yearly period, irrespective of at which two stores the 

buyers made their purchases. This product demand by duplicated 

buyers was higher than that of all buyers at a store who made 

only 13 purchases on the average in the same period, as is shown 

in Table 11.26.. 

Table 11.26: Total breakfast cereals bought by the 
duplicated store buyers in 24 weeks 

I I-- ----------------------------I 
Buyers Total breakfast cereals bought 

at 
Store TESC SAIN COOP SYMB INTL MISR 
--- I-- - ------------- -- -- - ---- ----- 

TESC - 16 17 18 17 16 
SAIN 16 - 15 17 16 15 
COOP 17 15 - 17 17 16 

SYMB 18 17 17 - 18 16 
INTL 17 16 17 18 - 17 
MISR 16 15 16 16 17 - 

---- - -------- --- -------- 
AVER 17 16 16 17 17 16 

----- ------------------ - - ----- ----- 
WPX 

- 
14 

---- 
13 

--------- 
13 

--- -- 
14 

-- -- 
14 

-- - --- 
13 

----- 
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Duplicated Brand Buying within a Store 

Table 11.27 shows the extent of duplicated brand buying of 

breakfast cereals wiithin Sainsbury over a period of 24 weeks. 

The brands selected were Kellogg cornflakes (KECN), Weetabix 

(wBTX), Private label cornflakes (PLCN), Nabisco Shredded Wheat 

(NSWT), Kellogg Rice Krispies (RICE) and KellogR All Bran (BRAN). 

on the average, the percentages in each column appeared to be 

close to each other. However, there were a few exceptions. For 

eKample, the buyers of Nabisco Shredded Wheat were more likely to 

have also bought Kellogg cornflakes and Private label cornflakes. 

Table 11.27: Duplicated brand buying of b/f cereals 
within Sainsbury in a period of 24 wks 

(Breakf ast Cereals) 

------- ------- --- - -------- 
Buyers Percent who also bought 

of 
brand KE CN WTBX PLCN NSWT RICE BRAN 

---------- -------- ----------- 
KECN - 21 37 18 19 12 
WBTX 35 - 41 15 24 12 
PLCN 36 24 - 17 25 12 

NSWT 54 26 51 - 18 13 
RICE 42 31 56 13 - 19 
BRAN 38 22 38 14 27 

- -- 
- 

------ 
AVER 

----- 
41 

----- -- 
25 

------ 

----- -- 
45 

-- ----- 

--- - -- 
15 

------- 

23 

- -- 

14 

------ 

The average level of brand duplication within Sainsbury is 

found to be directly related to the level of brand penetration in 

Sainsbury. The observed and theoretical values are shown in 

Table 11.28. The fit must be considered as very good with the 

average absolute deviation having a value of only 1.5 percent. 
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Table 11.28 Predicting the level of brand duplication 
by Sainsbury buyers over 24-week period 

D= 163/114 = 1.43 
----------- ------------------------------------ ------- 

Cereals KECN WBTX PLCN NSWT RICE BRAN! TOTAL 

----------- ------- - -------------------- ------ 
bIjX 31 18 31 10 14 10 114 f 

----------- ------- --- --------------------- ------- 
bI. J1X 41 25 45 15 23 14 163 

1.43blIX 44 26 44 14 20 14 162 
----------- --------------------------------- -- ------- 

Dvn -3 -1 11301 

The coefficient of duplication has a value of 1.43. This 

suggests a greater tendency for duplicated brand buying of 

breakfast cereals within Sainsbury as compared to duplicated 

store buying of detergents. The latter has a coefficient of 

1.13, as is shown in Table 11.24. This is because of the greater 

varietv (and brands) of breakfast cereals available and hence the 

higher level of brand duplication. 

Table 11.28a. Coefficient of brand duplication witTiin a store 

------------------------------------------------ 
Inst. Coffee B/f Cereals Detergents 

---- ------------ ----------------- ----------------- 
COOP 0.67 TESC 1.39 TESC 0.80 

KWIK 0.60 SAIN 1.43 SAIN 0.78 

TESC 0.70 COOP 1.38 COOP 0.66 

ASDA 0.65 SYMB 1.21 SYMB 0.73 

MISR 0.64 INTL 1.33 INTL 
65 MISR 1.30 MISR 0. 

----------------- ----------------- ----------------- 
AVE R 0.65 AVER 1.34 AVER 0.72 

-------------- -- ----------------- -- --- --------- 
* not computed. 

In the case of instant coffee and detergentsq the coefficient 

of brand duplication within a store over a half-year i)eriod were 

respectively 0.65 and 0.72 on average, as is shown in Table 

I 
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11.28a above. This when compared to the average of 1.34 in the 

case of breakfast cereals suggests that the extent of brand 

duplication within a store is dependent to some extent on the 

type of products analyzed and their consumption within the 

households. 

Buying Frequency of Duplicated Brand Buyers at a Store 

Table 11.29 depicts the average number of purchases of each 

brand by the duplicated brand buyers of breakfast cereals at 

Sainsbury. On the whole, most of the values in each column were 

close to each other as generally expected. 

Furthermore, this purchase frequency of a brand bv the 

duplicated brand buyers at Sainsbury was also mostly close to 

that. of the all buyers of that brand at Sainsbury (i. e. wIX), as 

is shown in Table 11.29. 

Table 11.29: Average Durchase frequency of a brand by 
duplicated buyers at Sainsbury in 24 wks 

(Breakfast Cereals) 

SAIN Average purchase frequency of 
Buyers 

of KEC`N WTBX PLCN NSWT RICE BRAN 
---- - -------------- - -- - -- 

KECN' - 1.9 2.5 3.2 1.6 1.6 
WBTX 1.9 - 2.5 3.4 1.5 1.8 
PLCN 2.4 1.8 - 3.4 1.8 1.3 

NSWT (3.5) 2.1 2.8 - 1.7 1.6 
RICE 2.0 2.1 2.5 2.4 - 1.6 
BRAN 2.1 1.5 1.5 2.6 1.4 - 

---------------------- - ---- - ---------- 
AVE R 2.1 1.9 2.4 3.0 1.6 1.6 

--- -- ------- 
WIX 2.0 1.7 2.0 2.7 11.6 1.7 
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The total amount of product purchases at Sainsbur7 by its 

duplicated brand buyers mostly clustered around the average of 13 

purchases in half a year, as is shown in Table 11-30. 

Table 11.30: Total purchase at Sainsbury by duplicated 
brand buyers at Sainsbury in 24 weeks 

(Breakfast Cereals) 
-------------- ----------------- 

SAIN Total Sainsbury Purchase 
buyers 

of I KECN WTBX PLCN NSWT RICE BRAN 
----- ------- -------------- 

KE CN - 13 12 15 11 12 
WBTX 13 - 13 16 14 15 
PLCN 12 13 - 15 13 12 

1 NSWT 1 14 16 15 - 17 13 
RICE 11 14 13 17 - 12 
BRAN 12 15 12 13 12 - 

--------- - -- ----- - ------------------- 
AVE R 12 14 13 15 13 13 

------- - ---- -------- -- -------- 

The total amount of breakfast cereals purchased anywhere by 

the duplicated brand buyers at Sainsbur-7 generally revealed 

littleý difference among them on average, irrespective of which 

pair of brands were bought. However, those who bought Nabisco 

Shredded Wheat and one of the other brands did made a marginally 

higher product purchase of 23 as compared to the average of 20. 

This is shown in Table 11.31. 
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Table 11.31: Total purchase of cereals by duplicated 
brand buyers at Sainsbury in 24 weeks 

------------------------------- 

SAIN Total Cereals Purchase 
buyers 

of KE CN WTBX PLCN NSWT RICE BRAN 
---- -- -- - ------------ - -------- ----- 

KECN - 20 17 22 17 18 
WBTX 20 - 20 25 19 23 1 
PLCN 17. 20 - 22 19 2o 

NSWT 22 25 22 - 25 21 
RICE 17 19 19 25 - 18 
BRAN 18 23 20 21 18 - 

AVE R 19 
- -- 

21 
--------- 

20 
----- 

- 
23 

------ 

--- -- 
20 

------- 

------ 
20 

----- 

Duplicated Store Buying of a Brand 

The percentage of the buyers of Kellogg cornflakes at one 

store who also bought Kellogg cornflakes at another store is 

shown in Table 11.32. The percentages in each column appeared to 

be mostly close to each other. It is the normal pattern with 

only a few exceptions. For instance, International shoppers were 

more likely to also buy Kellogg cornflakes at Coop and vice 

versa, but the sanple bases were very small. 

Table 11.32: Duplicated store buying of Kellogg 
cornflake over a period of 24 weeks 

II----------------------- ---------- ! 
! KE CN Percent who also bought at 
! buyers @! 

Store TESC- SAIN COOP SYMB INTL MISR 
- -------------------- --- - ----- 

TESC - 20 14 11 5 37 
SAIN 17 - 18 9 4 31 
COOP 13 21 - 15 12 32 

SYMB 11 11 16 - 7 49 
INTL 12 12 29 14 - 43 

MISR 18 is 16 23 
-- 

9 
----- 

- 
------ 

AVE R 
- ------ 

14 
------ 

16 
------- - 

19 
---- 

14 7 38 

------- -------------- -~ ----- ----- -- --- 
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The average level of store duplication when buying Kellogg 

cornflakes is predictable by the level of store patronage rate of 

Kellogg cornflakes buyers. As depicted in Table 11-33, the fit 

between the observed and theoretical level of store duplication 

was good and the average absolute deviation amounted to only 2.6 

percent. 

The coefficient of store duplication was computed to be 0.71, 

thus suggesting that Kellogg cornflakes buyers at one store were 

less inclined to buy Kellogg cornflakes at another store as 

compared to Kellogg cornflakes buyers in general. 

In the case of other products, the coefficient of brand 

duplication across stores in a 24-week period varied from an 

average of 0.60 for instant coffee to 0.78 for detergents. The 

corresponding average for breakfast cereals was 0.70. The 

indication is that buyers are less likely to buy a particular 

brand across different stores. 

Table 11.33 Predicting the level of store duplication 
when buying Kellogg cornflakes in 24 weeks 

D= 108/153 = 0.71 
----------- ------- I ------- I 

KECN TESC SAIN COOP SYMB INTL MISR TOTAL 
------------ -- ------------------- - ---- --- --- 

hx1I 23 28 23 22 10 47 153 
-- -------- -- - ----------------- ------- 

bX. Y1I 14 16 19 14 7 38 ! 108 
0.71bXII 16 20 16 16 7 33 ! 108 

-- - -------- - -------------------- ------- 
Dvn -2 -4 3 -2 050 

------------ - ----- - --- - --------- 
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Buyi_ng Frequency of Duplicated Store Buyers of a Brand 

The average purchase frequency at store X by duplicated store 

buyers of Kellogg cornflakes in 24-week period is shown in Table 

11.34. The expected equality among the figures in each column 

generally held in the majority of the cases, in spite of the fact 

that the number of duplicated store buyers in the present case 

ranged from only 5 to 20. 

Table 11.34: Average purchase frequency of Kel-cornflakes 
by duplcated store buyers over 24 wks 

II---------------------------------I 

KE CN Average purchase frequency at 
buyers 

at TESC SAIN COOP SYMB INTL MISR 

------ -------------------------- ------ 
TESC - 2.1 2.8 2.0 2.8 2.0 
SAIN 1.7 - 1.8 2.7 1.4 1.9 
COOP 1.8 1.8 - 2.7 2.0 2.2 

SYMB 2.4 1.6 2.2 - 1.8 2.1 
INTL 1.6 1.0 1.8 2.8 - 1.8 
MISR 1.6 2.0 1.7 2.5 1.8 - 

----- - --------------- - ---- ----------- 
AVER 1.8 1.7 2.1 2.5 2.0 2.0 

---------------------------------------- 
wlK 1.8 2.0 

. 
1.8 2.2 1.7 2.1 

-------- - ----------- - ----------------- 

The total purchase of Kellogg cornflakes anywhere by the 

duplicated store buyers of Kellogg cornflakes was more or less 

constant at 6 purchases,, irrespective of at which two stores the 

Kellogg cornflakes buyers bought the brand. 

Table 11.35. 

This is shown in 
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Table 11.35: Total purchase of Kel. corn. by duplicated 

. 
store buyers of Kel. corn. in 24 weeks 

------------------------------------- 
KE CN Total Kel. corn. Purchase 

buyers 
at TESC SAIN COOP SYMB INTL MISR 

-- - ---- - ----------- --- - ---- 
TESC 57 6 7 5 
SAIN 5-5 7 5 5 
COOP 7.5 - 7 6 6 

SYMB 677 - 6 5 
INTL 756 6 - 5 
MISR 556 5 6 - 

------- --- -------------- - ---- 
AVER 656 6 6 5 

-------------------- - -- - ---- - ------ 

The duplicated store buyers of Kellogg cornflakes on average 

made a total of 19 purchases of breakfast cereals anywhere in a 

24-week period, as is shown in Table 11.36. However, it appeared 

that duplicated store buyers of Kellogg cornflakes who bought at 

Misc. stores group and one other store purchased breakfast 

cereals slightly less often. But the difference was relatively 

small. 

Table 11.36: Total purchase of cereals by duplicated 
store buyers of Kel. corn. in 24 weeks 

-----------------t 

KE CN Total breakfast cereals purchase 
buyers ! 

at ! TESC SAIN COOP SYMB INTL MISR 

-- - ----------------------- ------------ 
TESC - 18 20 19 19 18 

SAIN 18 - 20 18 17 17 

COOP 20 20 - 26 21 17 

SYMB 19 18 26 - 26 16 

INTL 19 17 21 26 - 13 

MISR 18 17 17 16 13 - 

AVE R 19 18 21 21 19 16 

-- - ---------------- - ---- -- ---- --- -- 
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11.8 Multi-brand and Multi-store Buying 

The discussion in this section uses as an illustration how 

own label buyers of a product at a store also purchased private 

labels of other stores and other brands anywhere. The finding 

appeared to suggest that there was little difference in the 

multi-brand and multi-store buying behaviour of these own brand 

buyers at one store from the own brand buyers at other stores. 

However, wherever the private brand is very strong at one 

particular store, the tendency is for the own brand buyers at 

this store to be less likely to buy private label at other 

stores. 

To illustrate, the proportion of Private label cornflakes 

(PLCN) buyers at one store who also purchased other brands at the 

same store or bought any brand at other stores is shown in Table 

11.37. 

In the present case, about 85 percent of the buyers of 

Private label cornflakes at a given store also purchased some 

other brands at the same store. Moreover, about 55 percent of 

these buyers on average also bought Private label cornflakes at 

least once at some other stores. Finally, about 90 percent of 

the Private label cornflakes buyers at a given store also bought 

some other brands at some other stores in the 24-week period. It 

is therefore noted that buyers of a given brand at a particular 

store also engaged in multi-brand and multi-store buying to a 

great extent in this case. 
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Table 11.37 Percent of PLCN buyers at store X who engaged 
in multi-store & multi-brand buying in 24 wks 

---- - -------- - ---- - --------- 
Store Bu yi ng PERCENT ALSO BUYING 

x PLCN norr-PLCN PLCN nori-PLCN 
at X at X at norr-X at norr-X 

---- - ----------------------- - 
TESC 100 87 60 88 t 
SAIN 100 83 (29) 84.1 
COOP . 100 87 52 90 
SYMB 100 86 53 94 
INTL 100 76 56 92 
MISR 100 89 (38) 90 

----------- ---------------- 
AVE R 100 85 

---------- 
55 90 

---- - -- - -------- 

Table 11.37a gives the percentages of buyers of a stated 

brand at an average store who also purchased other brands at 

other stores for various selected leading brands in different 

product classes. These include instant coffee(for Private label 

and Nescafe), breakfast cereals (for Private label cornflakes and 

Kellogg cornflakes) and tinned soup (for Private label and 

He inz) . It confirms that multi-brand and multi-store buying is 

not a rare phenomenon. For example, 57 percent of the buyers of 

brand I at store X also bought norr-I at store X .. half of them 

bought brand I at other stores and 66 Dercent also purchased 

norr-I at other stores. 

It is again observed that in the case of breakfast cereals, a 

greater proportion of the buyers of a given brand at a particular 

store was involved in multi-brand and multi-store buying, as 

compared to similar buyers in pr oduc t-f ields such as instant 

coffee and tinned soup. This is most probably because of the 
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greater variety of breakfast cereals available and bought by 

house ho, lds. 

Table 11-37a Percent of brand I buyers at X who engaged 
in multi-store 

.& 
multi-brand buying in 24 wks 

----------------------------------- 

Br and Bu yi ng PERCENT ALSO BUYING 
I .I rr- I I norr-I 

buyers at X at X at norr-X at nor&X 
- 

Coffee ! 
------- -- --- - --- 

I 
PLAB 100 41 40 56 
NESC 100 48 50 58 

Cereals! 
PLCN 100 85 55 90 
KE CN 100 77 62 87 

Soup 
PLAB 100 1 54 34 58 
HEIN 100 36 59 45 

I ---- - --------------------- - -- 
AVER 100 1 57 50 66 

----------- ---- - ---------- - ------------- 

Table 11.38 gives the distribution of total product purchase 

by these buyers of Private label cornflakes over brands and 

stores. It is observed that Private label cornflakes buyers at 

Sainsbury devoted less of their product purchase to other private 

brands of cornflakes. With the exception of International store, 

the distribution of product purchases across brands and stores by 

Private label cornflakes buyers at a given store did not differ 

greatly between different stores. On average, about 10 percent 

was for Private label cornflakes at the given store, 37 percent 

for other brands at the same store, 7 percent for Private label 

cornflakes at other stores and finally 50 Dercent for other 

brands at other stores. 
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Table 11.38 Distribution of product purchase 
over brands and stores by PLCN buyers 
at stated store X over 24-wk period 

! 
------- 

! 
-----------------------------! ---- 

Number PLCN noTr-PLCN PLCN norr--PLCN ! Produc t 
at X at X at norr-X at noTr-X! 

-------------------------------- 

TESC 1.7 7.0 1.1 8.1 17.9 
SAIN 2.0 6.6 0.7 6.2 15.5 
COOP 1.5 5.3 1.3 9.6 17.7 
SYMB 1.7 6.1 1.3 10.7 19.8 
INTL 1.6 3.5 2.0 11.3 18.4 
MISR 1.6 6.8 1.1 7.4 16.9 

AVER 
------ 

1.7 
-- 

5.9 
-- -- -- 

1.2 
---------- 

8.9 
--------- 

17.7 
--- -- ----------- - ----- 

Percent! 
----- - --------------- - ------ --------- 

TESC 10 39 6 45 100 
SAIN 13 43 4 40 100 
COOP 9 30 7 54 100 
SYMB 9 31 6 54 100 
INTL 9 (19) 11 61 100 
MISR 9 40 7 44 100 

-- --------------- - ---- ------- --- ----- 
AVER 10 37 7 50 100 

---------------- -- -- - ------- --------- 

11.9 Store Choice Behaviour by Social Classes 

The NBD and dUDlication of purchase law have so far been used 

to describe brand choice and store choice behaviour of group of 

households in the population. No differentiation is made between 

buying 'households as with regard to socio-economic status or 

other demographic characteristics. 

The findings in this section show that most supermarket 

chains or stores were patronised equally by people of different 

socio-economic status and that their rates of buying also 

differed little on average. it further demonstrates that there 

are common patterns shared by buyers in different social classes 
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in their store choice behaviour. Moreover, these behavioural 

patterns are mostly predictable by the NBD and duplication of 

purchase law. 

The consumer panel data used in this case refer to the buying 

of tinned soup only. The buying households are categorized 

according to the occupations of the head of households into six 

socio-economic groupings. These are group A (professional), B 

(employers and manager), Cl (skilled occupations), C2 

(semi-skilled occupations), D (unskilled occupations) and E (all 

others). The first three groups (A, B and Cl) are joined to form 

social class ABCI while C2 constitutes a class on its own and D 

and E combined to form social class DE. 

Store Penetration 

Of the 612 households which bought tinned souD at least once 

in the 24-week period, 36 percent beonged to ABCI, 33 percent in 

C2 and 31 percent in DE. 

Table 11.39 gives the proportion of the population buying at 

different stores by socio-economic groupings. it is observed 

that both Tesco and Sainsbury had more or less the same level of 

store penetration. However, Sainsbury was favoured by a higher 

proportion of . 
ABC1 buyers as compared to other groups. In 

constrast,, Tesco had attracted almost the sane level of buyers 

from different social classes. 
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Table 11.39 Store penetration by social classes for 
tinned soup purchases over 24 wks 

----------------------------------- 

Social Class 
Percent ABC1 C2 DE ALL 

-------- - ----------- -------- -------- SOUP 25 23 21 69 
------- -------------- ----- -- I- -- -- -- ! TESC 7.9 7.0 8.0 -1 23 

S AIN 10.4 8.2 5.9 24 
COOP 5.6 4.5 4.6 15 

SYMB 4.2 5.4 3.9 1 14 
INTL 2.8 2.7 2.7 8 
MISR 10.9 12.2 11.5 35 

-- - --- --------------- -- --- 
AVER 7.0 6.7 6.1 20 

-------------------------- 

Average Purchase Frequency 

Table 11.40 gives the average purchase frequency of buyers 

belonging to different social classes at various stores over a 

period of 24 weeks. 

Table 11.40 Average purchase frequency of tinned soup 
by store buyers in_SC_groups over 24-wk 

II---------------------------II 

Social Class 
I I ABC1 C2 DE ALL I 

SOUP 6.0 6.2 6.4 1 6.2 

- --------------- ---------- - ----- 
TESC 3.9 4.4 4.1 4.1 
SAIN 3.6 3.2 3.7 3.5 
COOP 3.1 4.4 3.2 3.6 

SYMB 1 3.3 2.6 4.2 3.3 
INTL 3.3 4.5 3.0 3.6 
MISR 3.6 3.4 3.6 3.5 

-------- -I ------- --- - -- - ------------- 
AVER 3.5 3.8 3.6 3.6 

----------------------------- ------ -- 
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As revealed, there was no systematic evidence to suggest that 

buyers from different social classes bought tinned soup at a ver7 

different rates, although C2 buyers in Tesco, Coop and 

International stores appeared to buy slightly more than their 

ABCI and DE counterparts. On the average, they made about 3.6 

purchases in half a . 7ear. 

Frequency Distribution of Store Purchases 

The frequency distribution of the number of purchases made by 

Sainsbury buyers in different social classes is shown in Table 

11.41 below. 

An application of the Kolmogorov-Smirov test confirmed that 

there was no significant difference between the observed and 

theoretical values derived from the NBD, at an alphaý-level of 20 

pe rc ent. 

Table 11.41: R number of purchases by Sain. buyers 
in various social classes in 24 weeks 

1- --- 1 ---- ----------------- - ----------- -! 
1 SAIN ! ABCI C2 . DE t 
1 ---- 1--------------------------------------! 

R o t 0 t 0 t 

----- -I- --- -------- -- --- - ------ - - -- -! 
0 1 127 (127) 131 (131) 137 (137) 
1 32 33 31 28 16 19 
2 17 18 12 15 18 10 
3 16 11 10 9 4 6 
4 7 8 4 6 3 4 
5 5 6 8 4 1 3 
6 5 4 0 3 1 2 
7 3 3 1 2 0 2 

8 1 2 2 2 9+ 6+ 
9 0 2 5+ 4+ 

10 6+ 5+ 

- -- ---------------- - --- - --- - ----- -- 
ITOTAL 219 219 204 204 189 189 

- ----- ------- ------- -- -- -- -- -- ------- 
+ indicates R and higher purchase s. 
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Total Product Purchase 

The total product purchase by store patrons of different 

social classes is shown in Table 11.42. Most store buyers bought 

tinned soup about 8 times in half a year, irresTpective of their 

social economic groupings. Nevertheless, International shoppers 

from ABC1 and C2 bought the product on the whole slightly more 

heavily (10 versus 8), a possible result of sampling. 

Table 11.42 Total purchase frequency of tinned soup 
by store buyers in SC groups over 24-wk 

--------------- 

Social Class 
I ABC1 C2 DE AVE R 
-- -------------- -- ------- 

TESC 7 8 8 8 
SAIN 7 6 8 7 
COOP 8 8 8 

SYMB 8 9 9 9 
INTL 10 10 8 9 
MISR 7 8 8 8 

--------- 
AVE R 

---- - 
8 

---------------- 
8 

----- 
8 

-- 
8 

-- --------------------- -- 

Sole Store Buying 

The extent to which buyers of one social class were committed 

to buying at only one specific store varied to quite a large 

extent between different stores. As revealed in Table 11.43,33 

percent of the Tesco buyers who belonged to ABC1 group uere 

completely loyal to Tesco over the entire period of 24 weeks. 

Similarly, 40 percent of the ABCI Sainsbury buyers also bought 

tinned soup only from Sainsbury. This was rather high when 
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cmpared to 12 percent of the ABC1 buyers at International. This 

signified that fewer of the ABC1 buyers at International were 

completely loyal to the store. Further evidence however is 

needed to substantiate this statement. 

Another observation to note is that the degree of sole store 

loyalty expressed by buyers in different social classes generally 

did not vary greatly within the same store. However, several 

exceptions were noted. In the case of Sainsbury, 40 percent of 

its buyers from ABC1 was completely loyal while only 21 percent 

of those from DE exhibited complete store loyalty toward the 

store. Similarly, a lower 19 percent of the C2 buyers at Symbol 

and 12 percent of the ABC1 buyers at International were 

completely loyal to their respective stores. 

Table 11.43 ProDortion of sole store buying by buyers 

. of various social classes over 24 weeks 

II----------------------------II 

Social Class 
ABC1 C2 DE 

I- 
AVE R 

---- 
TESC 

------- 
33 

-------------- 
31 

------- 
35 

- --- 
33 

SAIN 40 37 21 33 
COOP 24 25 22 24 

SYMB 27 19 31 26 
INTL 12 21 29 21 

MISR 30 31 35 

------- - 

32 

-------- 
AVER 

-I ------- 
28 

- --------- -- 
27 29 28 

The average purchase frequency of these sole store buyers 

also varied to some extent among different store buyers with the 

same social economic status as well as among buyers in the same 
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store with different social economic status. This is depicted in 

Table 11.44. 

Table 11.44 Average purchase frequency of sole buyers 
in various social classes over 24 weeks 

--------------------------- 

Social Class 
ABCI C2 DE AVE R 

---------- - ----------------- -- - ----- 
TESC 4.7 4.4 3.6 4.2 
SAIN 3.4 2.4 2.7 3.0 
COOP 3.1 (6.3) 3.0 3.0 

SYMB 4.9 3.2 4.5 4.2 
INTL 4.3 4.2 2.9 3.8 
MISR 2.4 3.5 4.5 3.5 

----- - --- - --- ----- - ------ --------- 
AVER 3.8 3.5 3.5 1 3.6 

- -------------- ------- 
wx 3.5 3.6 3.8 3.6 

----------------------------- --------- 

A comparison with the average purchase frequency of the all 

buyers group revealed that there was only marginal difference on 

the average between sole buyers and the all buyers groups. In 

general, they all made about 3.6 purchases at a store in half a 

ye ar. 

Duplicated Store Buying 

The extent of the duplicated store buying behaviour is shown 

in Table 11.45 for buyers belonging to ABC1 group. The 

percentages in each column were mostlY close to each other. 

Similar patterns were also found for buyers in the other two 

social classes. 
0 
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Table 11.45: Duplicated store buying ofABC1 buyers 
at various stores over 24-week period 

I- 

ABCI 1 Percent who also bought at 
buyers ! 

at TESC SAIN COOP SYMB INTL MISR 
-- --------------- - -------- 

TESC - 34 17 10 10 34 
SAIN 26 - 15 10 7 34 
COOP 24- 28 - 14 (26) 40 

SYMB 19 24 19 - 14 54 
INTL 28 24 (52) 20 - 48 
MISR 25 32 21 21 12 - 

-------------- -- -------- - --------- 
AVER 24 28 18 15 11 42 

---- - -------- ------- - ------------ 

The prediction of the average level of store duplication 

using the duplication of purchase law for the three social 

classes is shown in Table 11.46. 

On the average, the f it between the observed and predicted 

level appeared to be close. The exception was in the case of 

ABC1 class at Sainsbury where the predicted duplication levels 

were higher than the observed. This finding is in agreement with 

the earlier observation that Sainsbury attracted more sole 

buyers. It is therefore not suprising to find lower than 

predicted level of duplication at Sainsbury. 

The coefficients of duplication for the three social classes 

only varied from 0.82 to 0.94. This lower than one coefficient 

suggests a slightly lower tendency for buyers at one store to 

also buy at another store. 
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Table 11.46 Predicting the level of store duplication 
by buyers in various SC groups over 24 wks 

138/169 = 0.82 
-----------------------------------------II 

ABC1 TESC SAIN COOP SYMB INTL MISR TOTAL 
-------- -- ---------- -- ------ - --------- --- 

bXjSCl 32 42 23 17 11 44 1 169 
---- - --------------------------- --I ------- 

bX. YjSC1 24 28 18 15 11 42 1 . 138 
0.82bXISCI! 26 34 19 14 9 36 138 

-- ------------------------ 
Dvn -2 -6 -1 12610 

------------- ---- - ------ - ------- ------- 
D= 158/175 = 0.90 

----------- --- - -- - ------- - ---------------- 
C2 TESC SAIN COOP SYMB INTL MISR I TOTAL 

---- - -- - -------------------------- 
bXl C2 30 36 20 24 12 53 1 175 

-------- - ------------------ ------- ------- 
bX. Yl C2 25 28 18 24 14 49 158 

0.90bXj C2! 27 32 18 22 11 48 158 
-- - ---------- ---- ------ 

Dvn -2 -4 0231f0 
--- - -------------- ------- 

D= 162/173 = 0.94 
----- - ------------------ -- ------- 

DE TESC SAIN COOP SYMB INTL MISR TOTAL 
-------------- --- - -------- 

bX I DE 38 28 22 18 13 54 1 173 1 
----------------------------------------- 

bX. YI DE ! 35 28 21 17 12 49 1 162 
0.94bXl DE! 36 26 21 17 12 51 1 163 

----------------------------------- 

Dvn -1 2000 -2 1 -1 
-------------- -------- - ------ 

Purchase Frequency of Duplicated Store Buyers, 

The average purchase frequency of the duplicated store buyers 

in ABCI varied somewhat from each other in the sane column. 

However, this could be a result of the small number of duplicated 

buyers which ranged from 2 to a maximum of 20 in the half-yearly 

period. 
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When compared to the average purchase frequency of the all 

buyers group, the average purchase frequency of the duplicated 

buyers was on the average close to that of the all buyers group. 

This is shown in the last two rows of Table 11.47. it is 

observed that the average purchase frequency of these two groups 

of buyers averaged 3.4 and 3.5 respectively in the 24-week 

period. 

Table 11 . 47 
Average purchase frequency of duplicated 

buyers from ABC1 classes at two stores in 24 weeks 

----I ---------------------------------- 
ABC1 Average purchase frequency at 

buye rs ! 
at TESC SAIN COOP SYMB INTL MISR AVER' 

------- - --------- 
TESC - 4. o 2.9 1.9 4.3 3.1 1 3.2 
SAIN 3.3 - 2.8 3.0 2.8 4.4 1 3.3 1 
COOP 3.8 3.8 - 2.0 3.2 4.8 3.5 

SYMB 1.9 4.7 2.3 - 3.6 4.2 3.3 
INTL 4.. 9 3.7 3.5 3.4 - 4.0 3.9 
MISR 2.9 3.6 3.4 3.0 3.8 - 3.3 

-- -- - ------------------------ ----- 
AVE R 3.4 4.0 3.0 2.7 3.5 4.1 3.4 1 

----- ------------ - ------ -- ----- ! 
! wXIABC1 3.9 3.6 3.1 3.3 3.3 3.6 3.5 

------- - ------ -- ------------ 

The total product purchase frequenc7 of the ABC1 buyers who 

bought at two stores averaged about 11 purchases, as is depicted 

in Table 11.48. This value was a constant, irrespective of the 

pair of stores these buyers patronized. Examination of 

duplicated store buyers in different social classes also revealed 

the same level of total product purchase. 
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In general, it is therefore possible to conclude that the 

total product demand of duplicated buyers and that of all buyers 

group did not depend on their social economic groupings. They on 

the average made 11 and 8 purchases of tinned soup respectively 

in half a ye ar. 

Table 11.48: Total purchase of tinned soup by duplicated 
store buyers in ABCI group over 24 weeks 

ABC1 Total tinned soup Purchase 
buyers 

at TESC SAIN COOP SYMB INTL MISR 
------ 

AVE R 
------ 

TESC 
-------------- ---- 

10 10 11 11 10 1 10 
SAIN 11 - 10 13 11 11 
COOP 10 10 -8 12 12 1 10 

SYMB 11 13 8- 11 10 11 
INTL 11 11 12 11 - 12 11 
MISR 10 11 12 10 12 - 11 

----- --- ---------------------- --- - ------ 
AVER 10 11 10 11 11 11 11 

- ------ - -- -- ---------- - ------ ------ 
wPjABC1! 778 10 7 

------------- - --- - ------------------- ------ 

11.10 Summary 

This chapter describes the product and brand buying behaviour 

wi thin a store and ac ros s different stores for four 

produc t-f ields. These are ready-to-eat breakfast cereals, canned 

dogfood, detergent powder and tinned soup- The patterns found 

are in general similar to those determined in the buying of 

instant coffee. Most of these are also predictable bv the same 

stochastic models, viz. the NBD and Dirichlet2 as well as the 

duplication of purchase law. 
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An extension of the study is also attempted by considering 

the store choice behaviour of buyers in different socio-economic 

classes. The same general patterns again emerged from the 

analysis. For instance, it is observed that the distributions of 

product purchases by these three groups of buyers could be 

approximated by the NBD model. Moreover, the total product 

demand also did not vary among the the three social grour)s 

studied. Nevertheless, certain stores such as Sainsbury were 

able to attract a high proportion of the buyers in the ABC1 

social class as sole buyers. 
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CHAPTER 12 

THE PIT OF THEORETICAL MODELS 

An important stage in the model-building process is in 

examining the goodriess-of-f it of the the model constructed, i. e. 

whether the model is consistent with a set of empirically 

observed data. In simple cases, the most commonly applied 

statistical test of goodness-of-fit is the chi-square test. This 

method has been given a good exposition by Massy et al. (1970, 

p. 33-48). 

However, very -little has been written on the nature of 

discrepancies between the observed and theoretical values. It is 

therefore the main objective of this chapter to discuss the types 

of deviations found in this study and suggest reasons for their 

occurrences. 

12.1 Types of Deviations 

It is generally found that statistical models of buying 

behaviour are unable to provide exact prediction of an observed 

phenomenon. This is also true even in the case of physical laws 

or models. For instance, the path of a stick thrown into the air 

may be calculated if the initial velocity and direction of throw 

are known. However, the actual path generally deviates from the 

predicted one because of air resistance, motion of the air and 

the shape of the stick. 
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In modelling buying behaviour or other marketing activities, 

discrepancies may arise because of incomplete understanding of 

the phenomenon being modelled; or deviations may result from 

sampling and measurement errors. These deviations can be broadly 

separated into two categories: (a) systematic deviations and (b) 

irregular deviations. 

Systematic Deviations 

Systematic deviations occur when a model gives biased 

predictions of an actual phenomenon. These deviations can be 

further differentiated into (1) systematic deviations of a 

general nature and (2) systematic deviations of a specific 

nature. 

Systematic deviations are considered general if the model 

consistently provides too high or too low a prediction under a 

range of circumstances. In this study, these were found when the 

NBD model was used to furnish estimates of buying behaviour in a 

very short time period, e. g. in a 1-week period. For instance, 

the NBD gave the estimates of average purchase frequency at a 

store to be slightly greater than 1 whereas the observed values 

were of ten exactly one - 

This deviation has a marked effect when the NBD model is used 

to predict the incidence of repeat buving in a 1-week period. In 

this case, the model predicts no repeat buying between two 1-week 

periods but the observed level generally ranges from 20 to 30 

percent. 
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The failure of the model to predict in this case is explained 

by Ehrenberg (1972). He observed that purchasing behaviour in a 

very short time period could be very different from that in 

longer time duration. For products with a weekly purchasing 

cycle, he noted that people who bought twice in two weeks nearly 

all bought once in each of the two weeks rather than half making 

the two purchases in one week and not the other, i. e. their 

purchase timing behaviour over the two weeks was not at all 

random. Because of the weekly purchasing cycle, there is no 

repeat buying within a 1-week interval and hence the incorrect 

NBD prediction of no repeat buying from that week to the next. 

Not all systematic deviations are general in nature. Some of 

these are found only in specific cases, say, for a specific 

product or store, or only in some particular time period. In 

other words, only a partial failure of the model is witnessed. 

There are very few systematic deviations of a specific kind 

found in this study. An example is when the NBD model was used 

to provide predictions of the incidence of repeat buying of 

individual brands of instant coffee at Coop. Although the model 

predicted correctly the repeat buying of Coop's own brand of 

instant coffee at Coop between two 12-week periods, it gave mi3ch 

higher repeat buying levels of other brands of instant coffee at 

Coop. For example, the model estimated that about 53 percent of 

the buyers of Nescafe at Coop in the first quarter would buy 

again in the next quarter but only 24 percent did so in practice. 

Similarly large discrepancies were also found in the prediction 
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of the repeat buying of Maxwell House and Miscellaneous brands at 

Coop - This is shown in Table 12.1 below. In this case, the 

observed values were always much larger than their theoretical 

counterparts with the exception of Private label. 

Table 12.1 Repeat buying of individual brands 
at Coop between two 12-week Deriods 

---------- I- -------------- ---- ----- I 
COOP 10t O-t 

---------- I --------------- 
PLAB 64 66 -2 
NESC 24 53- -29 
MAXH 30 48 -18 
MANT ---I 
MIBN 22 44 -22 

-- - ----------- ----- ------- 
AVER 35 53 -18 

----------------- --- 

One possible reason for the occurrence of these systematic 

discrepancies is the dominant position held by Private label at 

Coop. It accounted for about 70 percent of total Coop sales in 

the entire 24-week period under consideration. Buyers of brands 

other than Coop's own brand could most probably be infrequent 

buyers at Coop and therefore exhibited lower levels of repeat 

buying of these brands at Coop. 

In general, systematic deviations whether general or specific 

are not due to sampling errors since they occur in groups rather 

in isolation. They can mostly be considered as statistically 

significant without having to go through a formal test of 

s ign if ic anc e- 
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The presence of systematic deviations generally indicates 

that the model is incapable of reflecting correctly the actual 

phenomenon under consideration. A reformulation of the model may 

be necessary if these deviations were to be reduced. The 

reformulation may take the form of incorporating additional 

variables or by replacing existing variables with new ones. 

Alternatively, separate models may be developed for each 

homogeneous segment of the observation. For example, a model may 

be constructed to represent buying behaviour in very short time 

periods, another one for longer time intervals; or separate 

models developed for individual stores or brands etc. 

The decision problem confronting most researchers involved in 

model building is whether they should strive for parsimony and 

generalisability in a model or attempt to establish greater 

precision in a model with its concmitant restrictiveness. 

Most model builders would agree that parsimony should be 

central to the development of a' model. It might be possible to 

buil .da more complex model to represent a specific phenomenon, 

e. g. for buying behaviour in a 1-week period or at COOP stores. 

However, the model might be so restrictive that it would not 

apply to longer time periods or to other stores. In this case, 

its utility will be greatly reduced. 

An analogy may also be drawn here with the operation of the 

physical laws. For example, Newton' s laws of motion account for 

a great diversity of phenomena. They closely describe the 

planetary orbits as well as the distance of falling body travels 
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in a given amount of time in the presence of the gravitational 

force of the earth. Without these more general laws, one could 

develop still more accurate but separate laws for falling bodies 

that are near the surf ace of the earth, on the moon and so on. 

The increase in precision would have to be paid for in the form 

of model camplexity'and loss of generalisability. 

Irregular Deviations 

Many discrepancies found in the model-fitting process are 

irregular in nature, i. e. they generally occur in an 

nonsystematic manner. The existence of irregular errors however 

does not necessarily invalidate the model prediction. This is 

also emphasized by Ehrenberg (1975, p. 323) when he commented that 

11 general experience shows that observed data do not fit any model 

exactly. At best they fit only within some close, more or less 

irregular limits". One should therefore be concerned with 

whether the model fits on the average, and not with Drecise 

levels of the discrepancies so long as they do not exhibit any 

systematic pattern. Unlike systematic deviations which are not 

accounted for by sampling errors, irregular deviations can 

sometimes be due to sampling errors. 

In this study, irregular deviations are commonly found but 

they are mostly small. One example is given in Table 12.2 which 

depicts the observed and theoretical values of store duplication 

by buyers of a given brand in the 24-week period. It is observed 

that some of the deviations are positive while others are 
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negative; yet others exhibit no deviation at all. They appear to 

occur in an irregular manner. The average of these deviations 

for a particular brand also tends to be zero. 

Table 12.2 Observed and Theoretical Store duplication 
by buyers of a given brand in 24 weeks 

---------------------------- 
I f PLAB NESC MIBN 
I I t 0- t t 0- t t O-t 

-- - -- - -------- -------------- 
COOP 31 32 -1 13 13 0 8 7 1 
KWIK 17 19 -2 13 14 -1 
TESC 15 12 3 12 12 0 16 16 0 
ASDA 9 7 2 10 11 -1 7 10 -3 
MISR 22 26 -4 30 28 2 37 34 3 

AVE R 19 19 0 16 17 -1 
----- 

16 
------ 

16 
----- 

0 
-- - -- - ------- t -- - ---------- - 

The irregularity of the deviations is also well illustrated 

by Fig. 12.1 below. We find points both below and above the line 

which depicts equality between the observed and theoretical 

value s. The scatter around the line appears to be "random" with 

no systematic pattern. 

The statistical significance of irregular deviations can be 

tested in certain cases, e. g. for the frequency distributions) 

observed and theoretical, of the number of purchases made at a 

particular store or of a specific brand. The Chi-square test or 

the Kolmogorov-Smirnov test can then be administered to examine 

the goodness-of-fit. But in many cases, for instance, in the 

prediction of penetration growth, or incidence of repeat buying,, 

or the duplication analysis as in Table 12.2, formal statistical 
I 
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tests of goodness-of-fit are generally not available. Here we 

judge the discrepancies firstly by their irregularities, as 

already discussed, and secondly by their size. 

'Fig. 12.1 Observed and Theoretical Store Duplication 

-j 

0 

0 

= 

The Relative Size of Deviations 

The magnitude of a deviation needs to be assessed relative to 

other similar readings. This is illustrated by referring to 

Table 12.3 which depicts the observed and theoretical values of 

duplication level. 
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Table 12.3: Prediction of Average Duplication 

coef. of duDlication---168/144=1 . 17 
-------------- -- -- - ---- - ------ 

24 wks ! COOP KWIK TESC ASDA SYMB INDP FINE MISR 'SUM 
---------------- - ------- -- -- -------- 

Pen. (b) 28 22 21 14 10 11 5 33 ! 144 
-- ------------ -- --------- --------- 

Av. Dup. 31 22 25 14 14 13 6 43 1168 1 
1.17b 33 26 25 16 12 13 6 39 ! 170 

--------------------- 
Devn- -2 -4 0 -2 2004 -2 

-- --------------------- --------- ---- 

The deviations ranged from -4 to 4 percentage points. One or two 

look quite marked in isolation, e. g. 22 versus 26 for Kwiksave is 

almost a 20 percent difference. But it is small in relation to 

the range of predictions made by the model. The observed 

duplications ranged from 6 percent for Finefare to 43 percent for 

Miscellaneous stores, and this seven-fold variation is predicted 

to within a few percentage points in each case. Judged in this 

way, even the prediction for Kwiksave is close. 

The importance of considering the size of individual 

discrepancies against the range of the prediction is of course 

reflected by the common use of the coefficient Of correlation as 

a me asur e of the degree of agreement- between observed and 

predicted values of Y: 

residual variance 
r- -------------------- 

variance of Y 

But the correlaton coefficient itself is too condensed. Thus a 

low value, say r=0.4, can be due to a large residual variance or 
0 
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small Y variance. From the single quantity r=0.4 we cannot 

tell. It is therefore generally better to keep the measure of 

residual scatter separate from any measure of the range of 

variations that is being accounted for. In Table 12.3, it is 

generally more informative to say that the deviations average at 

2 percentage points and Y (the duplications) vary by about 40 

points than to say that r=0.98. Thus comparison with other sets 

of data are easier by looking separately at the residual and the 

range of observed variation. 

Large Variations 

Some individual deviations can be large in some cases. It is 

then particularly important to determine if they are repeatable 

or isolated, i. e. whether they are systematic or irregular and 

indeed whether they appear statistically significant anyway. 

This can be done by examining whether similar discrepancies occur 

in another time period, another product field or store and by 

looking at the sampling base. If they are found to be only 

isolated events and not generalised, their importance is greatly 

reduc ed - 

An illustration is given in Table 12.4 below. It is observed 

that the discrepancies between the observed and theoretical 

repeat buying levels for Symbol and Finefare were. very large in 

the 12-week period, each having a deviation of 20 and 28 

percentage points respectively. However, such large differences 

did not occur in the average 6-week period. Moreover, the 
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observed repeat buying level of 28 percent in the case of 

Finefare, say, is based on only 29 buyers in that period. Many 

of the sample bases in Table 12.4 are small so that large 

sampling errors in a few instances are to be eXDected. 

Table 12.4 Percent of Buyers who bought again at the 
same store over periods of equal length 

! ----------------------------------- ! 
length of periods (in weeks) 

1 6 12 1 
0 t 0 t 0 t 

-------------- 
COFFEE 29 

- -- 
ns 

-- -- 
77 

---- 
69 85 82 1 

I 
COOP 26 

- 
ns 

- 
55 52 

--- - --- 
59 

--- 
66 ! 

KWIK 27 ns 64 55 69 67 ! 
TESC 20 ns 49 49 67 60 1 
ASDA 17 ns 56 52 64 64 

SYMB 1 20 ns 49 51 (44)* 64 
INDP 19 ns 43 40 42 53 
FINE 1 25 ns 49 44 (28)+ 56 
MISR 15 ns 47 46 54 63 

AVER 
----- 

21 
----- 

ns 
-------- 

52 
---- 

49 
--- ------ 

59 
--- 
62 

-------------------------- 

ns: no NBD solutions. 
22 out of 50 buyers. +8 out of 29 buyers. 

12.2 Summary Measures of Deviations 

In this study, several simple descriptive measures of 

discrepancies are used. They are convenient in handling the kind 

of data dealt with here. 

The first measure is the average absolute deviation and here 

abbreviated as AAD. This is taken to be the mean value of a set 

of observed deviations irrespective of sign either between the 

observed and theoretical or between the individually observed 
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values and the mean of the observed. The average deviations (AD) 

is used when the signs of the deviations are taken into 

consideration to assess any consistent bias in the discrepancies. 

Instead of considering the numerical difference between the 

observed and theoretical, the deviations may be measured in 

percentages. In this case, we have the average absolute 

percentage deviation (abbreviated as AAPD) and the average 

percentage deviation (APD) as aggregate measure of deviation. 

The AAPD is computed as follows: 

ot 
AAPD = sum ------ 

tx 
100/ n 

where sum = summation of all n observations. 

0= observed value. 

t= theoretical value. 

n= no. of observations. 

This particular measure will be very suitable if there is 

heteroscedasticity in the scatter relating to the size of the 

value s. 

Another measure of the closeness of fit is the coefficient of 

correlation. It is a simple measure but associated with it are 

two disadvantages. Firstly, it is difficult to be used for 

comparing different sets of data as noted earlier. Although 

coefficients of correlation are measures of sc atter, two 

different sets of data with identical coefficients do not 
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necessrily have the same scatter. This is because the 

computation of the coefficient of correlation depends on the 

ratio of residual variance and total variance and the two sets of 

data may differ in this respect. If the two coefficients are the 

same, it does not mean that the residual variance is the same. 

If the two correlations are different, it does not necessarily 

follow that the residual variance is different. One has also to 

consider the total variance. 

Secondly, the coefficient does not discriminate between 

systematic deviations and genuinely good fit of data. For 

example, if a set of theoretical predictions is consistently 

below the observed, the value of the coefficient of correlation 

computed may still be high thus reflecting a high degree of 

covariation between the observed and theoretical. Based only on 

this single measure, we would not know if a high coefficient 

indicates closeness of fit or merely close covariation. 

In general, there is no single overall measure of goodness of 

fit suitable for use in this study. Individual judgement coupled 

with several measures of discrepancy tend to be necessary. 

12.3 Summary 

We have in this chapter differentiated two kinds of 

deviations: systematic and irregular deviations. Systematic 

deviations by definition are generally significant and need to be 

explained. Irregular deviations, on the other hand, may often 

merely be due to sampling errors (e. g. when sample sizes are 
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small) even though no formal tests of significance may be 

available. 

Of the few systematic deviations found in this study, they 

are mostly found in the "boundary situations" (e . g. for very 

short time periods) and the'rfore would not matter greatly in 

practice. Many irregular deviations have been found but they are 

mainly not ve ry large. Even if they are statistically 

signif ic ant, they do not affect to any appreciable extent the 

predominant conclusion of this study because they generally 

average out and do not reflect systematic failures of the models 

to fit. 
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CHAPTER 13 

ANALYS IS PROCEDURE 

The purpose of this chapter is to explain 'how the various 

buyer behaviour statistics can be computed from consumer panel 

data as supplied on tape by Audits of Great Britain Ltd. It is 

however believed that with modification, this procedure will also 

be applicable to panel data available in a different format. 

These buying behaviour statistics cover penetration,, average 

purchase frequency, product purchase frequency, repeat buying, 

sole buying and duplicated buying. They may refer to store, 

brand, brands within store or brands across stores, in periods of 

selected lengths. 

The analysis- process requires a maximum of three stages, 

de, pending on the type of analysis required. In stage one, the 

relevent data are first extracted from the tape and each Danel 

member given a new consecutive identification number. In stage 

two ,a choice matrix for stores or brands is prepared based on 

data extracted in stage one. In stage three, this data matrix is 

analysed by a SPSS (Statistical Package for Social Sciences) 

program, an example of which is given in Appendix G. 

If repeat-buying buying statistics are required, it is 

necessary to join two or more choice matrices in time periods of 

equal length together. In analyzing multi-brand and mutli-store 

buying behaviour, the relevant matrices in a specific time period 
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must also be joined. These joined matrices can then be analyzed 

by SPSS programs. 

This procedure may be less efficient in terms of the number 

of stages involved. It is however the most readily available 

procedure for students or researchers without the aid of a 

professional programmer or where ready-to-use computer packages 

for analyzing consumer panel data cannot be obtained. if 

efficient use of computer time is not demanded, this 3-stage 

procedure will prove adequate for most consumer panel analyses. 

The NBD prediction of the buying statistics is done with the 

aid of a Fortran program written by Dr. Chatfield of Bath 

University. The listing of the program is given in Appendix I. 

13.1 Data Extraction 

A data tape as supplied by AGB Ltd. keeps records of each and 

every purchase made by various panel members in a particular time 

period. These purchase records are arranged in a sequential 

order of panel member codes as well as week of purchase. Each of 

these records provides the following purchase information, in 

addition to various demographic, socio-economic and households 

characteristics: 

1. product field 
2. brand code 
3. size code 
4. offer code 
5. quantity purchased 
6. price paid 
7. shop code 
8. week of purchase 
9. panel member number 
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These relevent product purchase data may be extracted from 

the tape by a Fortran program called EXTRACT (see Appendix A). 

Part of the extracted data format may look like this: 

---- 
Panel 

------- 
Week 

----- 
Brand 

-------- 
Store 

-------- 
Quan. 

No. No. code code (unit) 

-------- 
246 

--- --- 
41 

--- ---- 
310 

-------- 
81 

---- ---- 
1 

246 41 485 81 1 
246 42 430 80 1 
247 31 110 71 1 
247 45 430 80 2 
248 46 110 40 1 

nth 38 485 45 1 

-------------- 

To illustrate, panel member 246 bought one unit of a certain 

brand (code 310) of a product in week 41 at store 81. He also 

purchased one unit of 485 at the same store in the same week. 

These two purchases could have been made on the same purchasing 

trip but were recorded as two separate purchases. 

It has been found that it would be more convenient for 

identification purpose if each panel member were allocated a 

consecutive number instead of using their own panel number which 

was not always in consecutive order. Progran ADDBUYNO (see 

A pendix B) is designed to do just this. As illustrated in the A-n 

table above, panel member 246 would then be referred to as buyer 

number 1 and member 247 as buyer number 2 and so on. 
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The first stage is then completed and the data retained for 

subsequent analysis. 

13.2 Designing Data Matrix for Analysis 

After extracting the relevent purchase information, the next 

problem is how to arrange these data in such a format that the 

SPSS package can be used. A SPSS program generally analyzes data 

on a case by case basis. Each case in our study represents one 

buyer -with details of his purchases which can be stores visited 

or brand bought etc . 

Let us assume that we are interested in how a buyer allocates 

his product purchases across a number of store groups in a 

particular interval of time. This information can be tabulated 

by the Fortran program called DISTORE (see Appendix C). The 

program is flexible in that it can consider individual stores or 

a grouping of many diverse stores as well as an all-other stores 

group called Miscellaneous store. Furthermore3, the data matrix 

constructed can be for periods of different lengths. For 

instance, we can have one matrix for weeks 1 to 6, another for 

weeks 1 to 12 and so on. 

A store choice data matrix for stores Sl to S6 by product 

buyers in a particular period may look like this: 
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Buyerl 
- 

Sl 
------ 

S2 
----- 

S3 
----- 

S ý4 
------ 

S5 
--- 

S6 
------- 

TOTAL 
------ I- 

11 
---- 

3 
--- 

0 
------ 

0 
-- - 

5 
------- 

10 
2 7 0 0 0 0 1 81 
3 0 4 0 0 0 0 4 
4 0 0 3 2 0 4 9 
5 1 4 0 0 0 1 6 

nth 5 0 0 0 1 1 7 
------- ----- - --------- ---- ------- 

It is, noted from the above table that buyer 1 made a total of 

10 product purchases of which three were bought at Sl, one each 

at S3 and S4 as well as five purchases at S6. The second buyer 

bought a total of 8 times, 7 of which were at S1 and once at S6. 

The third buyer was a sole buyer at S2. Purchases of other 

buyers can be similarly interpreted. 

With this form of data matrix established, various buying 

statistics can be computed with the aid of SPSS programs. 

Store Penetration and Average Purchase Frequency 

If we want to know how many buyers bought at least once at 

Sl) how often they T)urchased on average at Sl and how often they 

bought the product in total, the following cards in a SPSS 

program will suffice: 

*SELECT IF (Sl GE 1) 
FREQUENCIES INTEGER=Sl . TOTAL 

STATISTICS 1 

418 



The Drogram will list the frequency distributionsof S1 and TOTAL. 

The means wll also be computed as requested by the STATISTICS 

c ard. 

Sole Store Buying 

If we are interested in those buyers who are sole buyers at a 

particular store (e. g. Sl),, this is done by including the 

following cards: 

*SELECT IF 
FREQUENCIES 
STATISTICS 

(Sl EQ TOTAL) 
INTEGER=Sl 
1 

The Drogram will determine the number of sole buvers at Sl, the 

frequency distribution of their purchases and their average rate 

of purchase. 

Duplicated Buying 

We can assess the extent of duplicated store buying, i. e. the 

number of buyers buying at least once at a pair of stores (e. g. 

SI and S2), their average purchase frequency at each of the 

stores and their total product purchase anywhere by including the 

following cards: 

*SELECT IF 
FREQUENCIES 
STATISTICS 

(Sl GE 1 AND S2 GE 1) 
INTEGER7-Sl S2 TOTAL 
1 
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Repeat Buying 

In the case of analyzing repeat buying, the relevent data 

matrices in two periods of equal length will have to be combined. 

Each of these matrices is required to have identical format. 

Moreover, each row must refer to the same buyer in these two 

periods. 

This joining process is facilitated by a Fortran program 

called JOINFILE (see Appendix D). 

The horizontally joined matrices will form a new 
I 
matirx with 

enlarged number of columns detailing the purchases made in two 

separate equal-length periods at these stores. 

The new matrix showing the choice of 6 stores by product 

buyers in periods I and II may look like this: 

II--------------------------------------------------I 
I Period I I Period II 

Buyer! S1 S2 S3 S4 S5 S6 SUMIS1 S2 s3 s4 S5 s6 sum! 
! ---I -- --- - -- ---- --- --- - ------------------- --------- 

115 0 00 0 1 64 0 00 1 0 5 
10 2 2 00 0 0 20 3 00 0 0 3 

312 3 01 0 0 60 3 11 0 0 5 
40 0 00 4 3 70 0 00 2 5 7 
50 0 10 0 0 10 0 10 0 0 1 

nth 15 0 00 0 0 50 4 00 0 0 4 

--- - -- ---------------- -------- --- - -- - -- -- ---- ---- 

As can be seen, the first buyer bought at Store Sl in both 

periods I and II. The nth buyer although repeated his purchases 
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of the product did not buy the product at the same store. He was 

a repeat buyer of the product but not a repeat buyer at S1. 

To determine how many buyers made purchases at Store Sl in 

both periods I and II (i. e. repeat buyers at IS1 and IISI) and 

their average purchase frequency, the following cards will give 

the frequency distributions required: 

*SELECT IF 
FREQUENCIES 
STATISTICS 

(IS1 GE 1 AND IIS1 GE 1) 
INTEGE R: -- IS 11 IS 1 
1 

In the case of "lasped" buyers, we have: 

*SELECT IF (IS1 GE 1 AND IIS1 EQ 0) 
FREQUENCIES INTEGER7--IS1 
STATISTICS 1 

For "new" buyers, the following cards are required: 

*SELECT IF 
FREQUENCIES 
STATISTICS 

(IS1 EQ 0 AND IISI GE 1) 
INTEGER=IIS1 
1 

Buying Brands Within A Store 

The data matrices designed so far concentrate on the choice 

of stores by various buyers. No consideration is given to the 

choice of brands within a store. This can be done with a Fortran 

program called BNINSTR (see Appendix E). Its purpose is to 

determine the allocation of brand purchases within a particular 

store by buyers at that store. 
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The data matrix depicting the choice of 6 brands (Bl to B6) 

by Tesco buyers in a period may look like this. 

------------------------------ 

Buyer! Bl 
----- 

B2 B3 B4 B5 B6 TESCO 

11 2 0 
- 

0 
------ 

1 
----- 

0 
-- -- 

0 
------- 

3 
2 0 4 0 0 2 1 7 
3 0 0 0 0 0 0 0 
4 0 0 0 4 0 0 4 
5 0 3 0 1 1 6 

nth 4 1 0 0 1 7 
------ I ----------------- - -- ------- 

In this case, the first buyer made three purchases at Tesco 

of which two were for Bl and one for B4. Similarly, the second 

buyer bought seven times at Tesco with four purchases devoted to 

B21 two to B5 and one to B6. Buyer number 3 however did not buy 

at Tesco at all but could have bought any brand at some other 

stores. The fourth buyer at Tesco bought only B4 and no other 

brands. Nevertheless, he could purchase any brand at some other 

stores. 

Additional matrices showing purchases at other stores can be 

similarly developed by BNINSTR- The ioining of the relevent 

matrices will enable an analysis of the multi-brand and 

multi-store buying behaviour of these buyers. 

A joined matrix showing the buying of six brands and the 

product at each store for five store groups therefore has 35 

columns. The format may look as follow: 
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-------------------------- 

'Store COOP KWIK TESC ASDA MISR 

! Brand ! 123456C 123456K 123456T 123456A 123456M 
------------------- - ----- --- ------------ 

An example of a SPSS program which can analyze some aspects 

of multi-store and multi-brand buying behaviour is shown in 

Appendix H. 

Buying Brand Across Stores 

We can also form a matrix showing the choice of a given brand 

across different stores. This progran called BNACSTR (see 

Appendix F) is similar to BNINSTR in function.. 

The matrix showing the choice of 6 stores (SI to S6) by 

Nescafe buyers in a period may look like this: 

-------------------------------- 

Buyerl Sl S2 S3 S4 S5 S6 NESC. 
-- -- ------ ------ ------ -- - -- - --------- 

1 3 0 0 1 0 2 6 
2 5 0 0 0 0 4 9 
3 0 4 0 0 0 0 4 
4 0 0 0 0 0 '0 0 
5 4 1 0 0 0 0 5 

nth 1 
I- 

3 
- -- 

2 
------ 

0 
- 

0 
------ 

1 
- --- 

1 
---- 

7 
-------- I 

In this matrix, the first buyers bought Nescafe six times, 

with three of these made at Sl, one at S4 and two at S6. 

Similarly, the second buyer bought Nescafe on nine occasions with 

five of these at, Sl and four times at S6. The third buyer bought 
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Nescafe only at S2 and not at any other store. However, he could 

have purchased for example, Maxwell House, at any of these 

stores. The fourth buyer made no purchase of Nescafe but might 

buy any other brand at any of the stores. 

At this stage, various SPSS prograns can be written to 

determine the patronage rate at individual stores by buyers of 

individual brands and their average brand Durchase frequency at 

each of these stores. 

The joining of various matrices here is similar to the 

earlier combination of matrices depicting the choice of brands 

within stores. A study of multi-brand and multi-store buying 

behaviour can then be carried out. 

424 



Appendix A (PROGRAM EXTRACT) 

$CONTROL INIT, USLINIT 
PROGRAM EXTRACT 

C 
C THIS PROGRAM READS FROM ONE FILE (FTNOl) AND EXTRACT DATA 
C TO BE OUTPUT ON A NEW FILE (FTN07). 
C 

INTEGER FIELD, BRAND, SIZE. OFFER, QUAN, STOREp PANTTM, NUMPROC NUM 
REAL PRICE 
CHARACTER WEEK*3, AREA*l 

C 
DATA NUMPROC /0 
DATA NUM/O/ 

C 
10 READ (1,1 00, END=900) FIELD, BRAND, SIZE. OFFER, QUAN, PRICE, 

+STORE, WEEK, AREA, PANUM 
100 FORMAT(I2,2I3,2I2, F5.2, I2,, A3, Al, I4) 

NUM=NUM+l 
IF(FIELD NE. 96) GOTO 10 
NUMPROC=NUMPROC+l 
WRITE(3,200) PANUM, WEEK, BRAND, STORE, SIZE, OFFER, 

+QUAN, PRICE, AREA 
200 FORMAT(I4, lX, A3, IXI3,, lXI2, lXI3, lXI2, lX, 

+12 9 1X, F5.1,1X, Al) 
GOTO 10 

900 WRITE(6,300) NUMPROC, NUM 
to tv 300 FORMAT(IHO, 15 RECORDS WRITTEN TO FILE 3", 15 No. READ") 

STOP 
END 

HP-3 000 JOB STATEMENTS 

: BUILD ýM4FILE; REC=-x,,, F, ASCII; DISC=xxxx; DEV=USER 
: FILE FTNOI=FILE1, OLD 
: FILE FTN03=NEWFILEOLD 
: FORTGO EXTRACT 

where xxxx is the number of records in NEWFILE, 
x is the size of NEWFILE and FILE1 is the input file. 
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Appendix B (PROGRAM ADDBUYNO) 

$CONTROL INITUSLINIT 
C THIS PROGRAM IS TO ADD SEQUENTIAL NUMBER TO ALL 
C PANEL NUMBERS. 
C 

PROGRAM ADDBUYNO 
INTEGER BRANDSIZE, OFFERQUAN, STORE2PANUMSES 
REAL PRICE 
CHARACTER AREA*l 
INTEGER OLDPANUMCOUNT, WEEK 
DATA OLDPANUM/O/, COUNT/O/ 

c 

10 

100 

c 

c 

20 

200 

900 

READ(191009END=900) PANUMWEEK, BRAND, STORE, SIZE, OFFER., 
+QUAN, PRICE, AREA, SES 

FORMAT(I4,2X, 12, IX, 13,1X, 12,1X, 13,1X, 12, IX, 
+12,1X, F5.1,1X, Al, 1X, 11 ) 

IF(PANUM -EQ. OLDPANUM) GOTO 20 
COUNT=COUNT +1 
OLDPANUM=PANUM 

WRITE(7., 200) PANUM COUNT, WEEK, BRAND, STORE, SIZE, OFFER, 
+QUAN $ PR IC E, AREA, SES 

FORMAT(I4., lX, 14,2X, 12,1X, 13,1 X, 12,1 X, 13,1X, 12,1X, 
+12 ý1XJ5.1, lX, Al, lX, Il) 

GOTO 10 
STOP 
END 

HP-3000 JOB STATEMENTS SIMILAR TO THOSE IN APPENDIX A. 
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Appendix C (PROGRAM DISTORE) 

$CONTROL INITUSLINIT 
PROGRAM DISTORE 

C 
C THIS IS A PROGRAM TO FIND THE DISTRIBUTION OF 
C POWDER DATA OVER 6 STORE GROUPS. THE 6 STORES ARE: 
C TESCO(78,84) SAINSBURY(77,96) 

* C coop(43,44,49,53,59,73,80) SYMBOL(74,, 76,88,89) 
C INTERNATIONAL(36,91) MISC(ELSE) 
C 
C BUYER - BUYER NO. IN CONSECUTIVE ORDER 
C WEEK - WEEK NUMBER (E. G. 1 TO 52) 
C BRAND - BRAND CODE 
C STORE - STORE CODE 
C LOWWK - LOWER WEEK NUMBER TO BE INCLUDED 
C UPPE RWK- UPPER WEEK NUMBER TO BE INCLUDED 
C 

INTEGER ELEMENTENDBUYER 
INTEGER BUYER, WEEK, BRAND, STORE, LOWWK, UPPERWK 
INTEGER BUYS TORE (7 ), LASTBUY, LOOP 
DATA LASTBUY/1/, BUYSTORE/7*0/, ENDBUYER/849/ 

C 
DISPLAY "LOWER WEEK NUMBER" 
ACCEPT LOWWK 
DISPLAY "UPPER WEEK NUMBER" 
ACCEPT UPPERWK 

C 
10 READ (1,2 00, END=999) BUYER, WEEK, BRAND, STORE 

200 FORMAT(5XI4,2XI2, IXI3, lXI2) 
IF(WEEK LT. LOWWK. OR-WEEK -GT- UPPERWK) GOTO 10 

C 
140 IF(BUYER EQ. LASTBUY) GOTO 30 

DO 15 LOOP =LA STBUY, BUYE R-1 
WRITE(7,300) BUYSTORE 

DO 5 I=127 
BUYSTORE(I)=O 

5 CO NT INUE 
300 FORMAT(7I2) 

15 CONTINUE 
LASTBUY=BUYER 

30 BUYS TORE (7 )= BUYS TORE (7 )+l 
BUYS TORE (E LEME NT (S TORE) )= BUYS TORE (ELEME NT (S TORE) )+l 

GOTO 10 
999 IF(LASTBUY. EQ. ENDBUYER) GOTO 991 

DO 91 M=LASTBUYgENDBUYER 
WRITE(71,300) BUYSTORE 

DO 9 N=197 
BUYSTORE(N)=O 

9 CONTINUE 
91 C0 NT INUE 

GOTO 888 
991 WRITE(7,300) BUYSTORE 
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888 STOP 
END 

c 
c 

INTEGER FUNCTION ELEMENT(STORE) 
INTEGER STORETAB(17), LELEMTAB(17), STORE 
DATA STORETAB/78984p77996$43,, 44,49,, 53,59,73,80, 

+74,76 88 89,36,91/ 
DATA ELEMTAB/2*1,2*2,7*3,4*4,2*5/ 
DO 120 L=1117 

IF(STORE EQ. STORETAB(L)) GOTO 130 
120 CONTINUE 

ELEMENT=6 
RETURN 

130 ELEMENT=ELEMTAB(L) 
RETURN 
END 

HP-3000 JOB STATEMENTS SIMILAR TO APPENDIX A 
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Ap pe nd ix D (PROGRAM JO INFILE) 

$CONTROL USLINIT, INIT 
PROGRAM JO INFILE 
INTEGER STARTCOL, STOPCOL, SIZE, LENI, LEN2 
CHARACTER*100 REC, FTN2 

C 
DISPLAY "INPUT FTNO1 RECORD LENGTH" 
ACCEPT LENI 
DISPLAY "INPUT FTN02 RECORD LENGTH" 
ACCEPT LEN2 

C 
DISPLAY "STARTING COOL OF INFO ON FTN02" 
ACCEPT STARTCOL 
DISPLAY "STOPPING COL OF INFO ON FTN02" 
ACCEPT STOPCOL 

c 

SIZE=STOPCOL-STARTCOL+l 
10 READ(1,100, END--900) RECrl: LEN11 

100 FORMAT(S) 
READ (2 

, 
100,, END=900) FTN2[1: LEN2] 

REC [LENI+l: SIZE ]=FTN2 [STARTCOL: SIZE] 
WRITE(7,100) REC[1: LENI+SIZE] 
GOTO 10 

900 STOP 
END 

HP-3000 JOB STATEMENTS 

: FILE FTNOI=FILEI, OLD 
: FILE FTN02=FILE2, OLD 
: FILE FTN07=NEWFILE , NEW; REC=-x, F, ASCI I; D IS C=y; SAVE 

: FORTGO JOINFILE 

where x= LEM + SIZE 
y= NO. OF RECORDS IN EITHER FILE1 OR FILE2. 
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Appendix E (PROGRAM BNINSTR) 

$CONTROL INIT, USLINIT 
PROGRAM BNINSTR 

C TO FIND THE BUYING OF 6 BRANDS IN TESCO(78$84) 
C FOR DETERGENT. THESE ARE: 
C PERSIL AUTO - 310 SHARE 20.6 % 
C PERSIL - 010 14.5 
C ARIEL - 164 10.2 
C BOLD - 320 9.3 
C FAIRY SNOW - 050 8.0 
C MIBN - ELSE 31.7 
C ALL SHARES REFER TO 24 WEEKS. 
C 

INTEGER ELEMENTENDBUYER, CELL 
INTEGER BUYER, WEEK, BRAND, STORE, LOWWK, UPPERWK 
INTEGER BUYBRAND(7 ), LAS TBUY, LOOP 
DATA LASTBUY/1/, BUYBRAND/7*0/, ENDBUYER/849/ 

C 
DISPLAY "LOWER WEEK NUMBER" 
ACCEPT LOWWK 
DISPLAY "UPPER WEEK NUMBER" 
ACCEPT UPPERWK 

C 
10 READ (1 

12 
00, END=999) BUYER, T; EEK, BRAND, STORE 

200 FORMAT(5X,, I4,2X, I2, IX, I3,, IX212) 
C 

IF(WEEK LT. LOWWK-OR-WEEK -GT- UPPERWK) GOTO 10 
IF (CELL(STORE) NE. 1) GOTO 10 

C 
140 IF(BUYER EQ. LASTBUY) GOTO 30 

DO 15 LOOP=LASTBUY, BUYER-1 
WRITE(7,300) BUYBRAND 

DO 5 I=1$7 
BUYBRAND(I)=O 

5 CONTINUE 
300 FORMAT(7I2) 

15 CONTINUE 
LASTBUY=BUYER 

30 BUYBRAND(7)=BUYBRAND(7)+l 
BUYBRAND (ELEMENT (BRAND) )=BUYBRAND(ELEME NT (BRAND) )+l 

GOTO 10 
999 IF(LASTBUY. EQ. ENDBUYER) GOTO 991 

DO 91 M=LASTBUY3, ENDBUYER 
WRITE(7)300) BUYBRAND 

DO 9 N=1)7 
BUYBRAND(N)=O 

9 CONTINUE 
91 CONTINUE 

GOTO 888 
991 WRITE(7,300) BUYBRAND 
888 STOP 

END 
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c 
c 

INTEGER FUNCTION ELEMENT(BRAND) 
INTEGER BRANDTAB(5), L, ELEMTAB(5), BRAND 
DATA BRANDTAB/310,010,164,320,, 050/ 
DATA ELEMTAB/1.2,3,4,5/ 
DO 120 L=195 

IF(BRAND EQ. BRANDTAB(L)) GOTO 130 
120 CONTINUE 

ELEMENT=6 
RETURN 

130 ELEMENT=ELEMTAB(L) 
RETURN 
END 

C 
INTEGER FUNCTION CELL(STORE) 
INTEGER STORETAB(2), KCELLTAB(2), STORE 
DATA STORETAB/78,, 84/ 
DATA CELLTAB/2*1/ 
DO 220 K=1,2 

IF(STORE. EQ. STORETAB(K)) GOTO 230 
220 CONTINUE 

CELL=2 
RETURN 

230 CELL=CELLTAB(K) 
RETURN 
END 
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Appendix F (PROGRAM BNACSTR) 

$CONTROL INITUSLINIT 
PROGRAM CEDIKCO 

C 
c THIS IS A PROGRAM TO FIND THE DISTRIBUTION OF 
c POWDER DATA OVER 6 STORE GROUPS. THE 6 STORES ARE: 
c TESCO(78,84) SAINSBURY(77,96) 
c COOP(43,44,49,53,59,73,80) SYMBOL(74,76., 88,89) 
c INTERNATIONAL (36,91 MISC(ELSE) 
c 

INTEGER ELEMENT, ENDBUYER, CELL 
INTEGER BUYER, WEEK, BRAND, STORE, LOWWK , UPPE RWK 
INTEGER BUYS TORE(7), LASTBUY, LOOP 
DATA LASTBUY/1/, BUYSTORE/7*0/, ENDBUYER/792/ 

C 
DISPLAY "LOWER WEEK NUMBER" 
ACCEPT LOWWK 
DISPLAY "UPPER WEEK NUMBER" 
ACCEPT UPPERWK 

C 
10 READ (1 

2 
200 

, END=999) BUYER, WEEK, BRAND, STORE 
200 FORMAT(5X, I4,2X,, I2, lX,, I3,, lX,, I2) 

IF(WEEK LT. LOWWK. OR. WEEK GT. UPPERWK) GOTO 10 
IF(CELL(BRAND) NE. 1) GOTO 10 

140 IF(BUYER EQ. LASTBUY) GOTO 30 
DO 15 LOOP =LA STBUY . BUYER-1 

WRITE(7,300) BUYSTORE 
DO 5 I=197 

BUYSTORE(I)=O 
5 CONTINUE 

300 FORMAT(M) 
15 CONTINUE 

LASTBUY=BUYFR 
30 BUYSTORE(7)=BUYSTORE(7)+l 

BUYS TORE (ELEMENT (STORE))= BUYS TORE (ELEMENT (STORE) )+l 

GOTO 10 
999 IF(LASTBUY. EQ. ENDBUYER) GOTO 991 

Do 91 M=LASTBUY, ENDBUYER 
WRITE(7,300) BUYSTORE 

DO 9 N=1117 
BUYSTORE(N)=O 

9 CONTINUE 
91 CONTINUE 

GOTO 888 
991 WRITE(7,300) BUYSTORE 
888 STOP 

END 
c 
c 

INTEGER FUNCTION ELEMENT(STORE) 
INTEGER STORETAB(17), L, ELEMTAB(17), STORE 

DATA STORETAB/78,84,77,96,43,, 44,49,53,59273280ý 

+74. $76,088p89936991/ 
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DATA ELEMTAB/2*1,2*2,7*3,4*4,, 2*5/ 
DO 120 L=IP17 

IF(STORE EQ. STORETAB(L)) GOTO 130 
120 CONTINUE 

ELEMENT=6 
RETURN 

130 ELEMENT=ELEMTAB(L) 
RETURN 
END 

C 
INTEGER FUNCTION CELL(BRAND) 
INTEGER BRANDTAB(l), KCELLTAB(l), BRAND 
DATA BRANDTAB/410/ 
DATA CELLTAB/l/ 
DO 220 K--Il 

IF(BRAND. EQ. BRANDTAB(K)) GOTO 230 
220 CONTINUE 

CELL=2 
RETURN 

230 CELL=CELLTAB(K) 
RETURN 
END 
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Appendix G (AN SPSS PROGRAM) 

! JOB KENG/FENG. PRD/DOC; T]24E=900 
! RUN SPSS. PUB. LIB 
RUN NAME IND. BRAND BUYING WITHIN STORE (24 WK B/F 
VARIABLE LIST Tl TO T6, Sl TO S6, Cl TO C6, Yl TO Y6, Il TO 

Ml TO M6 
N OF CASES 792 
INPUT FORMAT FIXED(36F2.0) 
INPUT MEDIUM DISC(CEBIS24) 
VAR LABELS TI, TKEL/T2, TWTX/T3, TPLC/T4, TNSW/ 

T5, TMBN/T6, TESC/ 
COMPUTE TOTAL=T6+S6+C6+Y6+I6+M6 
*SELECT IF (TI GE 1) 
REPORT FORMAT=CHDSPACE(O) BRKSPACE(O)/ 

STRING=A(' f)/ 
VARS=Tl TO T5 T6 S6 C6 Y6 16 M6 TOTAL/ 
BREAK=A''/ 
SUMMARY= 
ABFREQ (1,72) 
MEAN STDEV MIN MAX 

READ INPUT DATA 
*SELECT IF (T2 GE 1) 
REPORT FORMAT=CHDSPACE(O) BRKSPACE(O)/ 

STRING=A(l ? )/ 
VARS=Tl TO T5 T6 S6 C6 Y6 16 M6 TOTAL/ 
BREAK=A''/ 
SUMMARY= 
ABFREQ (1,72) 
MEAN STDEV MIN MAX 

*SELECT IF (T3 GE 1) 
REPORT FORMAT=CHDSPACE(O) BRKSPACE(O)/ 

STRING=A(' 1V 
VARS=Tl TO T5 T6 S6 C6 Y6 16 M6 TOTAL/ 
BREAK=A''/ 
SlJMMARY= 
ABFREQ (1.972) 
MEAN STDEV MIN MAX 

*SELECT IF (C5 GE 1) 
REPORT FOM4AT=CHDSPACE(O) BRKSPACE(O)/ 

STRING=A(' 1)/ 
VARS=Cl TO C5 T6 S6 C6 Y6 16 M6 TOTAL/ 

BREAK=A''/ 
SUMMARY= 
ABFREQ (1,72) 
MEAN STDEV MIN MAX 

FINISH 
! EOJ 

CEREALS) 
161 
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Appendix H (PROGRAM MULCHOI) 

! JOB KENG/KENG. PRD/DOC; TIME=300 
! RUN SPSS. PUB. LIB 
RUN NAME BUYING P-LABEL CORNFLAKE IN VARIOUS STORES(24 WK) 
COMNENT THIS PROGRAM IS FIND OUT THE BUYING OF VARIOUS 

BRANDS IN VARIOUS STORES(BUYER OF PL CORNFLAKE). 
VARIABLE LIST TI TO T6, Sl TO S6, Cl TO C6, Yl TO Y6, Il TO 160 

Ml TO M6 
N OF CASES 792 
INPUT MEDIUM DISC(CETSCSIM) 
INPUT FORMAT FIXED(36F2.0) 
VAR LABELS TI )TESCKEC/T2 $TESCWBX/T3, TESCPLC/T4, TESCNWS/ 

T5, TESCMBN/T6 , TESCSUM/ 
Sl $SAINKEC/S2, SAINWBX/S3, SAINPL. C/S4 SAINNWS 
S5, SAINMBN/S 6, SAINSUM/ 
Cl, COOPKEC/C2, COOPWBX/C3, COOPPLC/C4, COOPNWS/ 
C5, COOPMBN/C6 , COOPSUM/ 
Yl, SYMBKEC/Y2,, SYMBWBX/Y3, SYMBPLC /Y4, SYMBNWS 
Y5, SYMBMBN/Y6, SYMBSUM/ 
Il, INTLKEC/I2 . INTLWBX/I3, INTLPLC/I4,, INTLNWS/ 
15, INTLMBN/I6,, INTLSUM/ 
Ml, MIS RKEC/M2, MIS RWBX/M3, MIS RPLC /M4 MISRNWS 
M5 MISRKBN/M6 MISRSUM/ 

COMPUTE XT1=Sl+Cl+YI+Il+Ml 
COMPUTE XT2=S2+C2+Y2+I2+M2 
COMPUTE XT3=S3+C3+Y3+I3+M3 
COMPUTE XT4=S4+C4+Y4+I4+M4 
COMPUTE XT5=S5+C5+Y5+I5+M5 
COMPUTE XT6=S6+C6+Y6+16+M6 
COMPUTE TOTAL--T6+XT6 
COMPUTE XS1=Cl+TI+Yl+Ml+Il 
COMPUTE XS2=C2+T2+Y2+M2+12 
COMPUTE XS3=C3+T3+Y3+M3+I3 
COMPUTE XS4=C4+T4+Y4+M4+I4 
COMPUTE XS5=C5+T5+Y5+M5+I5 
COMPUTE XS6=C6+T6+Y6+M6+I6 
COMPUTE XCI=Sl+Tl+Yl+Ml+Il 
COMPUTE XC2=S2+T2+Y2+M2+I2 
COMPUTE XC3=S3+T3+Y3+M3+I3 
COMPUTE XC4--S4+T4+Y4+M4+I4 
COMPUTE XC5=S5+T5+Y5+M5+I5 
COMPUTE XC6=S6+T6+Y6+M6+I6 
*SELECT IF (T3 GE 1) 
FREQUENCIES INTEGER=Tl TO T6 XT1 TO XT6 TOTAL (0,72) 

STATISTICS 1)5 
READ INPUT DATA 
*SELECT IF 
FREQUENCIES 

(S3 GE 1) 
INTEGER=Sl TO S6 XSI TO XS6 TOTAL (0,72) 

STATISTICS 125 

FINISH 
! EOJ 
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Appendix I (PROGRAM NBD) 

$CONTROL INIT. USLINIT 
PROGRAM NBD 

C GIVEN OBSERVED VALUES OF B AND W, THE PROGRAM ESTIMATES 
C THE NBD PARAMETERS BY MEAN AND ZEROS. 
C 
C 
C 
C 
C 
C 
c 
c 
c 

c 
c 
c 

c 
c 

C 

THERE ARE ALSO 4 OPTIONAL SETS OF CALCULATIONS. 
THE FIRST CALCULATES REPEAT-BUYING STATISTICS. THIS OPTION 
RUNS IF COLS. -31-34 ARE BLANK OR IF COL. 31 CONTAINS A ONE. 
THUS THIS OPTION IS NORMALLY CALCULATED. 
THE SECOND OPTION CALCULATES THE FITTED NBD. THIS REQUIRES 
A ONE IN COL. 32. 
THE 3RD CALCS. VALUES OF B AND W IN DIFFERENT TIME-PERIODS 
AND THIS REQUIRES AN EXTRA CARD GIVING THE LENGTH OF THE 
BASE PERIOD AND UP TO 8 OTHER PERIODS. THIS OPTION NEEDS A 
ONE IN COL. 33. 
THE FOURTH CALCS. VALUES OF B 
DISTRIBUTIONS OF PURCHASES IN 
THE REQUIRES A ONE IN COL. 34 

AND W FOR VARIOUS CONDITIONAL 
A SECOND EQUAL TIME-PERIOD.. 

-CHARACTER*4 IHEAD(17), IOBS(3) 
DIMENSION TNBD(200), PRON(200), SALN(200), BT(9), WT(9) 
DIMENSION WKS (9), P(15), PS(15), BC(15), BS(15), CONW(15) 
DIMENSION CONWS(15) 
DIMENSION AIT(50) 

1 READ(5,5) (IHEAD(I), I=l,, 17) 
5 FORMAT(17A4) 

WRITE(6,10) (IHEAD(I), I=1,17) 
10 FO RHAT (1H 191 7A4) 

LC=O 
15 READ(5,20) (IHEAD(j), I=1,5), BPW, LR, LM, N, (IOBS(I), I=1,3) 
20 FORMAT(5A4,2F5. O,, 4Il, 3A4) 

IF(BP) 700,1,22 
ESTIMATE NBD PARAMETERS 

22 ý=BP/100. 
AV=W*B 
P0=1. -B 
I=j 
Y=-AV/ALOG(PO) 
AIT(I)=Y+I. 
IF (Y-1 . )29,29,31 

29 WRITE(6,30) 
30 FORMAT(16H NO NBD SOLUTION) 

GOTO 15 
31 YW--Y*ALOG(1. +AIT(I)) 

VV=AIT(I)-YW 
V2-Y/(l. +AIT(I)) 
AIT(I+l )=AIT(I)-VV/(l. -V2) 
V=ABS(AIT(I+1)-AIT(I)) 
I=I+l 
IF(I-50)36,37,37 

37 WRITE(6,38) 
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38 FORMAT(15H NO CONVERGENCE) 
GOTO 15 

36 IF(V-0.001) 35535)31 
35 A=AIT(l) 

VK=AV/A 
LZ=LR+L+M+N 
IF(LZ) 42054202421 

421 IF(LR)25,25,420 
25 WRITE(6,485) (IHEAD(I), I=1,5) 

485 FORMAT(////, 1X, 5A4) 
WRITE(6,486) BP, W 

486 FOPMAT(4H B =)F6.1)6H W =)F6.2) 
WRITE(6,487) AV., A, VK 

487 FORMAT(4H M =, F6.3,6H A =)F6.3,6H K =IF6.3) 
GOTO 450 

420 IF(LC) 430,430,431 
430 WRITE(6,435) 
435 FORMAT(///, 62X, 9HOBS THEO, 5X, 9HOBS THEO, 5X, 9HOBS THEO) 

WRITE(6,440) 
440 FORMAT(24XlHB, 6X, IHW, 6X,, IHM, 7X, lHA, 6X, lHK, 7X, 4HBR/B, 2X, 

+4HBR/B, 5X, 2HWR, 4X, 2HWR, 6X, 2HWL, 4X, 2HWL) 
LC=l 

C CALCUIATE REPEAT-BUYING STATISTICS 
431 Z=(l. +A)**(-VK) 

ZY=(l. +2. *A)**(-VK) 
BN=Z-ZY 
BR=l . -2 . *Z+ZY 
VMN=AV*Z/(l. +A) 
VMR=AV-VMN 
WN=VMN/BN 
WR=VMR/BR 
BRB=BR*100. /B 
WRITE(6., 45) (IHEAD(l), I=1,5), BPWAV, AVK, IOBS(l), BRB, 

+IOBS(2), WR, IOBS(3), WN 
45 FORMAT( /1 X, 5A4, F6.1 F7.2,2F8.3, F7.3,4XA4, F 6.1,4XA4, F 6.2, 

+4X, A4, F6.2) 
IF(LZ)15,152450 

450 LC--O 
IF(L) 50,50,55 

50 iF(m) 60,60,65 
60 IF(N) 70)7OP75 
70 GOTO 15 

c 
c 

c AN OPTIONAL ROUTINE TO CALCULATE THE FITTED NBD DISTRIBN 

c 
c 

55 TZERO=100. *(I. +A)**(-VK) 
AN=A/(l. +A) 
'BN=l . -VK 
TNBD(1)=AN*VK*TZERO 
PRON(1)=TNBD(1)/B 
SALN(1)=TNBD(l )/AV 

SUMB=TZERO+TNBD(l) 
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SUMS=SALN(l) 
I=l 

110 I=I+l 
CN=FLOAT(I) 
CN--l. -BN/CN 
TNBD (I)=AN*CM*TNBD (I-1 
PRON(I)=TNBD(I)/B 
SALN(I)=CN*TNBD(I)/AV 
SUMB=SUMB+TNBD(I) 
SUMS=SUMS+SALN(I) 
IF(I-200) 1129115ý115 

112 IF(SUMB-99.9) 110,110,115 
115 REM=100. -SUMB 

REMP=REM/B 
REMS=100. -SUMS 
ITOP=I 
ITOP1=I+l 
WRITE(6,120) (IHEAD(I), I=1,5) 

120 FORMAT(/ /, 5A4, /, 20X, 3HNBD, 6X,, 1 4H PERCENTAGE OF 
WRITE(69125) 

125 FORMAT (9X, 6HF ITTED, 3 3H PERCENTAGE SALES ACCOUNTED FOR 
WRITE(6,130) 

130 FORMAT(4H R, 6X, 3HNBD, 4X, 9HOF BUYER. S. 22H BY BUYERS OF 
+R UNITS ) 

WRITE(6,135) TZERO 
135 FORMAT(4H OPF10.1) 

WRITE(6,140) (I, TNBD(I), PRON(I), SALN(I), I=1, ITOP) 
140 FORMAT(I4,2F10.1, F13.1) 

WRITE(6,145) ITOP11, R. EMRE! 4PR. EMS 
145 FORMAT(/, I4, lH+, F9.1, FlO. 1, Fl3.1) 

GOTO 50 

) 

C 

C 
C OPTIONAL ROUTINE TO CALCULATE B AND W IN DIFFERENT 
C TIME-PERIODS. 
C AN EXTRA CARD IS NEEDED GIVING THE BASE PERIOD AND UP TO 8 
C OTHER PERIODS IN WEEKS. 
C 
C 

65 READ(59210) (WKS(I), I=1,9) 
210 FORMAT(9F5.0) 

DO 215 I=229 
IF(WKS(I)) 220,220,225 

220 BT(I)=O. 
WT(I)=O. 
GOTO 215 

225 BT(I)=l . -(l. +A*WKS (I) /WKS (1))**(-VK) 

WT(I)=(WKS(I)*AV)/(WKS(1)*BT(I)) 
BT(1)=l 00. *BT (I) 

215 CONTINUE 
WRITE(6p250) (IHEAD(I), 1=1,5) 

250 FORMAT(/ AX, 5A42 /, 44H VALUES OF B AND W IN DIFFERENT 

+T]24E-PERIODS) 
WRITE(6,255) (WKS(I), I=1,9) 
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255 FORMAT(/, 13H NO. OF WEEKS 2F8.0,7F7.0) 
WRITE(6$260) BP,, (BT(I), I=2,9) 

260 FORMAT(10X, 3HB 2F8.1,7F7.1) 
14RITE(6,265) W, (WT(I), I=2,9) 

265 FORMAT(lOX, 4HW` M. 2,7F7.2) 
GOTO 60 

c 
c 

AN OPTIONAL ROUTINE WHICH CALCULATES VALUES OF B AND W FOR 
VARIOUS CONDITIONAL DISTRIBUTIONS OF PURCHASES IN A TIME- 
PERIOD OF EQUAL LENGTH TO THE BASE PERIOD 

75 WRITE(6,310) (IHEAD(I),, 1=1,5) 
310 FORMATM 5A4. /, 26H CONDITIONAL DISTRIBUTION 

WRITE(6,315) 
315 FORMAT(/, 49H P= PROP. OF POPN. BUYING R UNITS IN 

+BASE PERIOD. 
WRITE(6,320) 

320 FORMAT(48H BC= PROP. OF BUYERS IN CONDITIONAL DISTRIBUION 
WRITE(6,325) 

325 FORMAT(50H WC= AV. RATE OF BUYING PER BUYER IN COND. 
+DISTRN. ) 

WRITE(6,330) 
330 FORMAT(45H WHEN R= 1+9 P=B, BC=BR/B, I-BC=BL/Bq WC=WR 

WRITE(6,335) 
335 FORMAT(21H WHEN R=0. WCýWl, ýýWN 

AN=A/(l. +A) 
BN=1. -VK 
P(I)=100. -BP 
POCON=(l. +AN)**(-VY, ) 
BC(1)=100. *(l. -POCON) 
SUMB=BC(1)*-PO 
CONW(J)=VK*AN*100. /BC(l) 
SUMP=SUMB*CONW(l) 
SUM=100. -P(l) 
BCC=100. -(P(I)*BC(l))/(B*100. ) 

WR=(100. *AV-CONW(1)*BC(1)*p(l)/100-)/(BCC*B) 
Do 340 I=2913 
E=FLOAT(I-1) 
p(j)=AN*(l. -BN/E)*P(I-1) 
SuM=SuM-P M 
PS(I)=SUM 
Z=VK+E 
POCON=(1. +AN)**(-Z) 
BC(I)=100. *(1. -POCON) 
CONW(j)-Z*AN*l 00. /BC(I) 
SUMB=SUMB+P(I)*BC(I)/100- 
BS(I)=(BP-SUMB)*100-/PS(I) 
SUMP=SUMP+P(1)*BC(I)*CONW(I)/100. 

340 CONW(I)=«100. *AV)-SUMP)*100-/(PS(I)*BS(I» 
PGR=PS(7)-PS(l3) 
BGR=(BS(7)*PS(7)-BS(l3)*PS(I3»/PGR 
CONGR=(CONWS(7)*PS(7)*BS(7)-CONWS(l3)*PS(l3)*BS(l3» 

+/(PGR*BGR) 
WRITE(6,350) 
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350 FORMAT(/2H R, 5X, IHO, 6X, 2Hl+l5XtlHl96X, 2H2+115X2lH2,6X, 2H3+, 
15XplH396X, 2H4+, 5X, lH4,6X, 2H5+, 5X,, lH5,6X, 2H6+, 5X, lH6,6X, 
22H7+, 4X', 4H7-l2,4X, 3Hl-l+) 
WRITE(62370) P(l), BP, (P(I), PS(I), I=2,7), PGRPS(13) 

370 FORMAT(/2H PF8.2,15F7.2) 
WRITE(6p375) BC(l), BCC, (BC(I), BS(I), I=2,7), BGR, BS(13) 

375 FORMAT(/3H BCF6.1,15F7.1) 
WRITE(6190) CONW(l), WR, (CONW(l), CONWS(I), I=2,7), CONGR, 

+CONWS(13) 
90 FORMAT(/3H WC, 16F7.2) 

GOTO 15 
700 STOP 

END 

HP-3000 JOB STATERENTS: 

! JOB KENG/KENG. PHD/DOC; TIME=300 
! FILE FTN05=name of input file, OLD 
! FORTGO NBD 
! EOJ 

Format of an input file: 

------- ------------- 
SOUP 

1ST 12 WK 36.82 3.391110 
12 16 12 18 24 

2ND 12 WK 63.74 4.731110 
12 16 12 18 24 

TESCO 
1ST 12 WK 9.46 2.391110 

12 16 12 18 24 
2ND 12 WK 20.61 3.451110 

12 16 12 18 24 

SAINS 
1ST 12 WK 10.59 2.341110 

12 16 12 18 24 
2ND 12 WK 20.61 2.921110 

12 16 12 18 24 
-1000 

---------------------------- -- 
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