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ABSTRACT

Dirichlet markets are stationary and unsegmented, and characterised by predictable
patterns of split-loyal buying. This is because, across the population, individual but
different household purchase propensities tend to remain stable. Although Dirichlet
theory is among the most robust in marketing science, it has not yet been shown from
empirical evidence how or if these purchase propensities evolve in the long run,
knowledge crucial to marketers concerned with disrupting category structure. This
thesis now describes the patterns of long-term repeat-buying. The research approach
adopted was the differentiated replication and extension of empirical generalisations
under the new condition of extended time, evaluating observations in a 26-quarter
household panel of continuous reporters against steady-state Dirichlet benchmarks.

In successive and non-adjacent quarters, contrary to widely held beliefs, few
cases of persistent brand share growth or decline were observed and quarterly
category structures retained Dirichlet characteristics even over six years. But analysis
of cumulative data aggregations revealed that underlying purchase propensities were
not entirely stable, leading to a gradual deterioration in model fit to longer reference
periods. The main pattern observed was an unpredicted and substantial increase in
brand switching, but since this remained governed by Double Jeopardy, and category
purchase incidence was largely steady, no segmentation resulted and cumulative
shares remained near-stationary.

Findings contribute to knowledge of the nature of long-run behavioural
loyalty. They establish that new uses of the Dirichlet in modelling management
periods at wider intervals are possible since the effects of trending propensities are
marginal when viewed in medium term data. They reveal the evolution of the DJ
relationship over the long-run, and they confirm the behavioural drivers of
exceptional brand dynamics.

Findings also account for several well-reported systematic deviations in short
term Dirichlet fit, but perhaps most importantly, the discovery of long-run equilibrium
coupled with the unpredicted but systematic underlying churn of buyers between
brands offers no support for loyalty strategies. Rather, it emphasises the importance

for practitioners of maintaining market share transaction by transaction.
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Introduction

CHAPTER 1. INTRODUCTION

In this chapter a brief overview of the research topic is presented, with an explanation
for its relevance and importance to practitioners. The research objectives and
methodology are outlined, and research limitations described followed by a summary
of the contribution to knowledge that this work will make. The chapter closes with an
outline of the dissertation structure, and definitions of terms and abbreviations.

1.1 Introduction

Growth is widely accepted as a business imperative, necessary both to create
immediate shareholder value (Day, 2002) and to avoid eventual bankruptcy (Gordon
& Rosenthal, 2003). Day argues that strategies to deliver growth are the responsibility
of the marketing function, and best addressed by managing consumer loyalty to avoid
the uncertainty and risk of innovation or the expense of brand acquisition.

Marketers have long been told that substantial increases in brand sales, profits
and market share can be delivered through customer retention (Reichheld & Sasser,
1990), and such strategies are also now considered to deliver additional shareholder
value through customer equity (Blattberg & Deighton, 1996; Rust, Lemon &
Zeithaml, 2004). Customer equity theory proposes that a brand’s consumer-base can;
(1) be managed to deliver superior loyalty, (2) evolve to become segmented from
competitors’ buyers on the basis of this behaviour and (3) develop an enhanced
market-based asset value (Gupta, Lehmann & Stuart, 2004). Kotler explains the

importance of this as follows:

“...the more loyal the firm’s profitable customers, the higher the firm’s customer equity.
Customer equity may be a better measure of a firm’s performance than current sales or
market share. Whereas sales and market share reflect the past, customer equity suggests the
future.”

(Kotler, Armstrong, Wong & Saunders, 2008. p.29)

Yet precisely because of observations of the past, Ehrenberg argued
consistently against loyalty-based “anything goes” marketing strategies (Ehrenberg,

Uncles, & Goodhardt, 2004) based on brand-level segmentation (Kennedy &
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Ehrenberg 2001), describing differentiation, added value, and brand share growth
objectives as “romantic” rather than realistic (Ehrenberg, 2001).

Most brands compete in large and valuable categories (East, Wright &
Vanhuele, 2008), characterised by stable, split-loyal buying. Regularities in patterns
of consumer behaviour, observed by Ehrenberg and his colleagues in such markets
and replicated and extended in over half a century of systematic studies since, led to
the development of the best-known laws of marketing science (Scriven & Goodhardt,
2012; Uncles, Ehrenberg and Hammond, 1995). Double Jeopardy for example defines
an approximately constant relationship between the penetration and purchase
frequency of competing brands, how they vary greatly in the number of buyers they
reach in a period, yet differ little in the loyalty they attract. This and other laws, along
with the interwoven theories that support them, were then later combined in the NBD-
Dirichlet model (Goodhardt, Ehrenberg and Chatfield, 1984) which describes market
structure with great accuracy and detail when, across a population, individual
households have established different brand repertoires and buy the category at
different but steady rates.

Dirichlet markets are surprisingly common given their two defining
characteristics. They are stationary, showing no persistent trend in the sales for each
brand; and they remain unsegmented, so that different competing brands show no
special groupings (Goodhardt et al., 1984). Although originally conceived to describe
fast moving consumer goods (FMCGQG) purchasing, the Dirichlet has now been
discovered to define the usage and choice of services as well as goods, in categories
as widely different as industrial buying, banking and insurance, telecoms, cars,
retailing, pharmaceutical prescription, and in TV, radio and social media
consumption. Dirichlet markets are found in the established European, US and
Australian economies and in emergent nations such as Thailand, Russia and China
(Bennett & Graham, 2010; Kennedy and McColl, 2012). The model is so central to a
scientific understanding of marketing that it has been said that we inhabit a Dirichlet
world (Sharp, Wright, Dawes, Driesener, Meyer-Warden, Stochi and Stern, 2012).

Yet the Dirichlet world-view, although empirically grounded, is clearly at
odds with much of the marketing literature, and the assumptions of everyday practice.
Where individual buyers are concerned, the Dirichlet modeller sees steady purchase
propensities “‘for the time being” in both brand choice and purchase incidence, which

may thus be interpreted as fixed probability distributions in the model (Goodhardt et



Introduction

al., 1984). By contrast, the persuasive marketer seeks to disrupt category structure
permanently by changing those propensities (Schultz, 2010). Brand share growth
objectives are regularly set and marketing investments made, each designed over time
to persuade more households to switch to the brand, to dissuade them from switching
back, and to influence them to buy more of it more often for more money. Given the
widely accepted outcome of failing to achieve growth (Christensen, Kaufman & Shih,
2008; Gordon & Rosenthal, 2003), it seems unlikely that competitive markets could
remain in equilibrium or unsegmented much beyond the few quarters so far observed.

This thesis therefore addresses the question of “the time being” and it is here that
a gap in knowledge may be defined. To date, understanding of Dirichlet markets has
been developed from, but is also limited by, short and medium-term panel data,
covering initially weeks and months, but then extending to one or two years of
continuous buying. Over this period, purchase propensities might well be expected to
remain largely steady, supporting the various zero-order assumptions of Dirichlet
theory. But in order to observe the long-run development of customer loyalty and the
suggested trends in propensities suggested by the brand and customer equity
literature, new extended data is required which cannot be based on a population
sample but must consist solely of continuous reporters in order to avoid confounding
brand and panel defection. Such data is now available.

The purpose of this dissertation is to describe how the short-run regularities and
established norms of repeat-purchase in established FMCG categories develop over
the long-term. In order to do this it is necessary first to replicate and extend known
empirical generalisations through observations in multiple differentiated datasets
under a new condition of long-term continuous purchasing. Then, in a second stage,
the fit of the Dirichlet must be tested to establish any boundary conditions to its
predictive and evaluative uses.

The questions for this research are therefore; for how long do stationarity and non-
partitioning normally persist beyond the few quarters so far observed? And what new
regularities in behaviour if any are associated with changes to market structure that
might be seen over time? To undertake the investigation a new six-year dataset was
created (over twice the length of standard panel data at the outset of this study) and
the following objectives defined:

1. To describe the nature and extent of market equilibrium and the patterns of

repeat buying behaviour in long-term market data.
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2. To identify exceptions to stationarity (i.e. sustained growth or decline in
market share).

3. To understand changes in buying patterns attaching to those exceptions.

4. To identify any variance in the expected patterns of repeat buying as a result
of increasing the period observed beyond the quarterly and annual predictions.

5. To test the predictive fit of the NBD-Dirichlet model over extended periods.

Three areas of the consumer behaviour literature shape the research. First,
from the short two-year span of available commercial panel reports, some work has
already suggested that while brand growth is rare, where it occurs it is characterised
by increasing penetration far more than by loyalty (Anschuetz, 2002; Sharp, 2010).
Empirical generalisations here might be usefully extended in longer-term data.

Conversely, the loyalty effects thought to arise from brand or customer equity
are usually conceptualised as being cumulative and long-term (Aaker, 2002; Keller,
1993) and so their evolution may not be clear in a few successive quarters of buying,
especially in categories where mean purchase frequencies are low. It could perhaps be
that a longer view would bring this into focus, either over many more successive
quarters, or in extended periods of analysis that would better capture the repeat
purchasing behaviour of lighter category buyers. The regular constrictions of monthly
or quarterly management reporting periods normally imposed upon stochastic brand
choice behaviour might be confounding observations of the true nature of brand
loyalty (Romaniuk & Wight, 2010), and the ability to examine very long spreads of
behavioural data would add to our knowledge of this.

Finally, there is some evidence for the shifting of individual household
purchase propensities that is simply not accounted for in our current understanding of
stationarity. The observed phenomenon, known as the leaky bucket (East &
Hammond, 1996; Ehrenberg, 1988) is a systematic and cumulative decline in the
repeat-purchase loyalty of identified buyers over time, while the aggregate repeat-
purchase metric remains stationary from quarter to quarter. This implies that brands
are both losing and gaining more buyers than benchmarks and models predict and yet
the churn leaves aggregate loyalty in equilibrium for the short term. The variance
would have serious implications for any customer equity strategy were acquisition
and retention to fall out of balance, but understanding of this mechanism 1is still

limited.
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A fundamental polarisation of views thus remains to be resolved. If the
Double Jeopardy relationship proves to be relaxed in the long term, along with other
empirical generalisations such as the Duplication of Purchase law, then boundaries to
scientific knowledge of consumer behaviour will have been established, since
increasing customer equity outcomes would violate the two theoretical assumptions of
the NBD-Dirichlet. However, if the steady purchasing propensities repeatedly
observed over the short term are found to persist, and predictive validity is
established, then the applications of the Dirichlet might very usefully be extended to
include strategic marketing planning, brand portfolio analysis, brand extension and

acquisition policy development, and even brand valuation.

1.2 Main findings

This thesis argues that well-established empirical generalisations of repeat buying
normally observed over a few successive quarters generally extend to a strategic
timeframe of twenty-six quarters. Crucially, since the two assumptions of the NBD-
Dirichlet, stationarity and non-partitioning remain approximately inviolate in widely
spaced non-adjacent quarters, the model may now be used to predict and benchmark
long-term competitive brand performance. A few exceptions were observed, but these
cases of brand growth or decline appeared to remain governed by Double Jeopardy,
not by customer equity.

At the same time, ongoing purchase propensities did not remain entirely stable in
the population. They were observed to reflect far greater brand switching than was
expected, although once again even this was determined by brand size. There was
therefore little evidence to support the idea of a differentiated customer base. In
observing the data and fitting the model, the following empirical generalisations have

been replicated and extended:

Summary of findings from successive periods of quarterly data
1. Near-stationarity in patterns of repeat purchasing behaviour from period to period

was replicated over a few quarters and found to be persistent long-term.
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2. Trends, defined as an increase or decrease of more than six absolute share points

in as many years, occurred for less than 5% of brands but were observed to remain
constrained by Double Jeopardy, supporting the assumption of non-partitioning.

Persistent brand share dynamics were associated with declining category
penetrations and largely with external environmental forces. No evidence of
loyalty-based growth was found whatsoever, other than that associated with

penetration.

Summary of findings concerning observed variances with time

In successive quarterly periods it was found that:

1.

A persistent market share premium existed for 40% of the leading brands in the
dataset, but showed little or no trend between equal periods, or any clear
relationship with brand growth.

In contrast, the erosion of repeat purchase loyalty was seen to trend over time
reaching an average loss of 35% of repeat buyers, although the leaky bucket
continued to be topped up so that aggregate repeat measures remained stable.

The erosion of repeat purchase was found to be related to brand growth and
decline. Growing brands benefited from a small retention bonus as penetration
lifted; declining brands eroded their repeat buyers rather faster than average.

As the number of observed purchases increased with time, substantial differences
in purchase frequency between bigger and smaller brands emerged, yet these
remained largely predictable in the extended DJ slope. Variances between
observed and predicted measures became more extreme in longer periods of

observation indicating incremental non-stationarity.

Summary of findings from Dirichlet fittings

1.

The long-term predictive reliability of the Dirichlet was established. Using nine
tests (Driesener, 2005) a continuing stability in goodness of fit to short-term
observed data in successive and non-adjacent periods was found in all categories,
extending to periods up to six years apart.

By contrast, a deteriorating fit was found to cumulative data aggregations. When
re-estimated to six-year cumulative observations, results were poor in half the

fittings and deemed unacceptable in one third of cases.
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3. Category purchase propensities are described in the model’s parameters. If steady,
the gamma distribution should vary predictably with T, but a comparison of
parameter values in acceptable fittings from the first two fitting procedures
revealed generalising but unexpected changes. While M maintained a linear
increase with time, average values of K increased 40%, while average A rose to
only about 75% of its theoretical value. K had previously been thought to remain
time-invariant.

4. Brand choice propensities evolved even more dramatically. Parameter S increased
its value two and a half times, and average household repertoire doubled between
six months and six years. Despite these variances, it was noted once again that
market shares in both time periods remained largely stable.

5. Cumulative buying behaviour was benchmarked against projected steady-state
Dirichlet norms and new generalisations emerged. Though brand shares remained
constant in both observed and theoretical measures, and B & W were closely
predicted, long-term buying was characterised by;

e Dramatic increases in brand switching beyond expectation
e Far higher penetrations and far lower purchase frequencies than anticipated
e C(lose predictions of category buying rates by brand buyers, but substantial

over prediction of SCR measures for every brand.

1.3 Research design & methodology

The research approach adopted was inductive, the replication and extension of
empirical generalisation through observation of recurring patterns and regularities
across many sets of data. Results from such an approach are descriptive, but are
expected to build over time into explanatory theories that are strengthened when
exceptions to the norms are observed; this study contributes to that process. The
required research design is one of methodical, differentiated replication to establish
varied conditions in which a law-like relationship does or doesn’t hold.

The data used were derived from a recent and continuously reporting panel of
nearly 4,000 UK households recording purchasing over 26 quarters and in 18 product

categories. A panel of this extent and nature had never been constructed before to the
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best of the researcher’s knowledge, and the extended and continuous nature of the
data allowed observation, comparison and analysis at three different levels.
26 successive standard quarterly periods of aggregate brand performance metrics
26 successive quarters of household-level repeat purchasing.

Cumulative aggregate metrics in six month, annual and six-year periods.

1.4 Research limitations

A primary limitation is that the study relates solely to FMCG categories and has not
yet been extended to subscription markets. A second is that only the five or six largest
competing brands in any category were observed individually, those with market
shares in excess of four percentage points in the final quarters of the dataset. Own-
brands and smaller competitors were thus excluded, other than in aggregated form (a
feature of the NBD-Dirichlet is that this aggregation is possible), while the total share
of the leading brands averaged 44% across the categories. Further research here is
desirable, especially since own-brand offers are large entities in their own right,

occasionally with double-digit shares restricted only by available distribution.

1.5 Organisation of the dissertation

Following this introduction the dissertation is structured in ten further chapters:

Chapter 2: Empirical generalisations in Dirichlet markets

e The development of the empirical generalisations that describe repeat buying is
explained and the extent of current knowledge defined. The importance of
continuing the work of replication and extension under different and varying
conditions is highlighted.

e The existence of an untested condition, extended continuous purchasing, and its
relevance to the concept of customer equity are set out and the first research

objective thereby contextualised.

Chapter 3: Market share stationarity
e Near-stationarity is an underlying assumption of the Dirichlet, and an established

empirical generalisation. The literature in this area is reviewed in order to reach a
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definition, arrive at a method of assessment and ascertain the known temporal
extent of observed equilibrium and steady buying propensities.

A gap in the literature is identified, since observations of stationarity have long
been reported but are limited by the extent of available data, while many examples
of sustained brand growth have been offered but are infrequently supported by

evidence. The second research objective is derived to address this gap.

Chapter 4: Loyalty and equity outcomes

The conflicting concepts of customer equity, brand equity and Double Jeopardy
are examined through a critical review of the literature.

Expected evolution in behavioural response to customer equity strategies is
described and compared with the stationary non-partitioned view, leading to the

third research objective.

Chapter 5: Variation from behavioural norms over time

Two apparently systematic variances from stationary behavioural norms have
emerged in earlier longitudinal studies of panel data — the leaky bucket & the
market share premium — with managerial implications. This work is reviewed.

Time has important but regular effects on the commonly observed measures of
repeat-buying, and on their inter-relationships. These are described, and the fourth

research objective defined.

Chapter 6: The NBD-Dirichlet

In this chapter the development and uses of the NBD-Dirichlet are described, with
an explanation of its theoretical assumptions, specification and known deviations.

The final research objective is given.

Chapter 7: Data description and methodology

The research approach is outlined, with a brief discussion of ways in which the
principles of marketing science have been applied.
The constitution of the long-term continuous household panel is described, and

the sampling method and differentiated character of the categories explained.
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Methods for assessing stationarity and non-partitioning are then described,
including the Dirichlet fitting to observed data.
Potential sources of error are identified and the steps taken to limit or control for

these are described.

Chapter 8: Descriptive results

Results obtained from observing quarterly patterns of continuous repeat-buying
behaviour in 18 categories are presented in response to the first three objectives.
These results are compared with the normative benchmarks described in chapters
two and three, and exceptions identified.

Regularities in the characteristics of stationary and (exceptional) non-stationary

brands observed in successive quarterly periods are described.

Chapter 9: Assessing the stability of long-run purchase propensities

This chapter presents observations of the effects of time on behavioural norms;
the first part examines the evolution of two known Dirichlet deviations, the
market share premium and the erosion of repeat purchase loyalty (ERPL).

The second part presents results from observations of cumulative data.

Chapter 10: The predictive fit of the Dirichlet to long-run category structure

Results from three different fitting approaches are presented. The first to
successive and non-adjacent quarters, the second directly to the six year data, and

finally a six year projection is assessed against observed measures.

Chapter 11: Contribution to Knowledge

Findings are discussed and six contributions to knowledge presented.
Managerial implications are proposed, the limitations of the study are described

and recommendations for future research in several areas are then presented.

10
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1.6. Definitions

A

Brand

Buyers

Category

CD

Dirichlet

FMCG

Notation used for the A-parameter of the NBD-Dirichlet model. The
model has three parameters, A, K and S. The A parameter controls the
scale of the gamma distribution of purchase frequencies across the

households in the population.

The standard unit of analysis used in much Dirichlet research, and the
primary focus of consumer choice. A brand is taken to mean all the
product variants or stock-keeping units (SKU’s) sold under one single

name.

Notation used to indicate household category penetration for the

period. Brand penetration in the reference period is denoted b.

Households that report at least one purchase in the reference period.

A set of functionally similar competing brand and own-brand products.
In Dirichlet theory, it is considered that all brands in a category are
regarded as broadly substitutable by consumers, and therefore form no

particular segments defined by buying behaviour.

Cumulative Deviation. A fitting statistic used to assess the extent of
excess loyalty in brand performance. It is expected that the sum of the
deviations (O-T) in the purchase frequencies of the highest share
brands in the data should be positive and greater than the cumulative

deviations across the smaller brands (Driesener, 2005).

The common abbreviation for the NBD-Dirichlet model of purchase

incidence and brand choice.
Fast moving consumer goods. Familiar and frequently purchased items

sold at relatively low cost including pre-packaged foods, household

cleaning products and toiletries.

11
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Gamma
distribution

Long-term

MAD

Introduction

The elements of the sample on which the research measurements are
taken. Households may include more than one member, but in panel
data research, individual purchasing is aggregated to, and reported at,

the household level.

The distribution used to describe heterogeneity in category purchase

rates across the population.

A parameter of the Dirichlet, derived from the shape of the gamma
distribution in the NBD. The K-parameter describes the heterogeneity

of category purchase rates across households.

Used in this thesis (interchangeably with long-run) to mean continuous
time periods of over three years, whether sub-divided or not. Long-
term time periods exceed the range of standard household panel data,
but this time frame is managerially important, for example in

calculating brand valuations, and in developing or evaluating strategy.

The mean of the distribution of total household purchases of the
category in the chosen period of analysis T. This increases with the

length of T, given the increase in A (M=AK).

Mean absolute deviation. A statistic used in the Dirichlet literature to
assess the fit of observed (O) measures to theoretical (T) model outputs
(Scriven & Bound, 2004; Wright, 1999). Driesener (2005, p.103) gives

the following equation for a category with g brands:

.
E\()., -7,

MAD=2Y

[
S

The mean of the resulting deviations is in the same unit as the observed
metric, thus restricting comparison between different performance

measurcs.
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Market
share

Medium
term

NBD

Penetration

Purchase
frequency

Introduction

Mean absolute percentage error. Driesener (2005, p.104) gives the

following equation for a category with g brands.

MAPE =

A fitting statistic of error relative to theoretical model output, and

therefore expressed as a percentage regardless of unit of measurement.

The proportion of choices given to one brand in a category out of the
total category choices made by households in the period. Market (or
brand) share is a common measure of relative performance, since it is

zero-sum. Any gain in a period must be at the expense of a rival.
Periods of up to three years, the extent of standard panel data.

Negative binomial distribution. The gamma distribution of household
purchase frequencies mixed across the Poisson distribution of purchase
timing. The NBD may be used to model purchase incidence for a

single brand but it is also the category purchase incidence component

of the full Dirichlet model.

A comparative measure of brand (or category) use. The proportion of
the total population of shoppers that buys the brand (or category) at
least once in the period of interest. Both brand and category

penetrations increase as reference periods extend in length.

The average rate at which the category or the brand is bought by its
consumers in the period of interest. Average purchase frequency is
recorded in this research as purchase occasions and denoted as w for

the brand and W for the category.
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Quarter
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Introduction

A record of household brand choice leading to a purchase, regardless
of pack size, product variant or volume purchased. This measure may
therefore differ slightly from the sales record, although in practice the
variance is unimportant when purchase occasions are aggregated

across the sample in the period (Ehrenberg, 1988).

A Poisson distribution is commonly used to model random events. In
Dirichlet theory, purchase incidence is assumed to be a Poisson
process occurring at a fixed mean rate, but unaffected by time since a

previous event.

For the purpose of the analysis in this research, a quarter is defined as a
12-week period. The research dataset can be divided into periods of
any length, but is initially considered in 26 equal and successive 12-

week quarters.

The proportion of households who purchased a brand (or the category)
at least once in a period, and that made at least one purchase of the
same brand (or the category) in the next period. In the steady state this
proportion (expressed as a percentage) is known to hold approximately
constant from period to period, although constituted of different

households in different pairs of quarters.

A parameter of the Dirichlet, referred to as the switching parameter
(e.g. Stern & Hammond, 2004). S describes the variance in the
distributions of brand choice probabilities across the population — the
extent to which individual households differ from each other in their

propensities to buy each brand.
Share of Category Requirement, a common brand loyalty metric. SCR

is the mean proportion of purchases given to a named brand in the total

category purchasing of the buyers of that brand in the period.
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Short term

Sole brand
loyalty

Shoppers

Introduction

Used in this thesis to mean periods of up to two years, and normally
considered in consecutive quarters. Panel datasets at the outset of this
research were provided to subscribing firms in rolling quarters as two

detailed years with a third year in summary for comparison.

The buying behaviour of households that choose only a single brand
from the category in the period of interest, whether they buy that brand

once or several times.

The population of households that might possibly make a category
purchase, no matter how infrequently. The term thus includes buyers
(those who have made at least one purchase in the period), as well as
those households that have purchased in the past or might do so in the

future.
Notation used to denote average category purchase frequency in the

period. Average brand purchase frequency in the reference period is

denoted w.
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CHAPTER 2. EMPIRICAL GENERALISATIONS IN
DIRICHLET MARKETS

In this chapter the development of the empirical generalisations that describe repeat-
buying is described and current knowledge defined by outlining the main
relationships regularly observed in buying measures. The importance of replication
and extension of these norms under different and varying conditions is highlighted.
The relevance of extended continuous purchasing to the concept of customer equity is
established and the first research objective thereby derived.

2.1 Introduction
An important aspect of Andrew Ehrenberg’s contribution to marketing science

was in identifying and describing the regularities in consumer behaviour that he and
his colleagues observed across many hundreds of sets of standard panel data. These
patterns of repeat buying replicate so widely that they are now considered reliable
behavioural norms by managers and academics who are familiar with them and have
become benchmarks against which to define and evaluate brand investment decisions
(Ehrenberg, 1972; 1988; 2004). Time and many further observations then led to the
emergence of an empirically grounded theory to explain the structure of established
categories in a given period, and the development of the NBD-Dirichlet model
(Goodhardt, Ehrenberg & Chatfield, 1984) which links this theory to the laws of
marketing. Extending knowledge and understanding of the way behavioural norms
influence long term market structure is the central topic of this thesis. In this chapter
the empirical generalisations are therefore described in detail.

The patterns depend upon the approximate steady-state of aggregated household
purchasing propensities that have been observed to hold at least over a year or two
(Bass & Pilon, 1980; Dekimpe & Hanssens, 1995; Srinivasan & Bass, 2000). It is not
yet fully understood how far these norms and regularities might extend beyond this
term, and particularly into a five-year strategic planning frame, because observations
have been limited by available continuous data. It is important to investigate this, first
to establish if boundary conditions apply to current knowledge and second, to
ascertain under what circumstances predictions of long-term market structure can be
made from zero-order choice probability models such as the Dirichlet if equilibrium is

found to persist.
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Few detailed investigations of continuous long-term purchasing have been
reported (some exceptions are Srinivasan, Leszczye & Bass, 2000; Stern &
Hammond, 2004) because reliable large-scale empirical evidence has been hard to

obtain therefore the first objective of this research is:

To describe the nature and extent of market equilibrium and the patterns of repeat-

buying behaviour seen in long-term market data.

The chapter is structured as follows. First, the empirical generalisations that
describe repeat buying will be explained and the extent of current knowledge defined.
The importance of replication and extension under different and varying conditions
will be highlighted. The relevance of the untested condition of extended continuous
purchasing to the concept of customer equity will then be established, and the first
research objective contextualised. The chapter concludes with a summary of the

empirical generalisations to be used as benchmarks in this research.

2.2 Regularities in repeat-purchase behaviour

We next describe the main patterns of repeat-buying that have been observed in
established and near-stationary markets over the past fifty years. It is important to
note that the variables observed are the purchase occasion (rather than any measure of
volume or of value), and brand (rather than product) choices aggregated to a
household (rather than an individual) level. This simplification, justified in the
methodology, broadly captures the constructs of interest in any reference period,
namely purchase incidence and brand choice, across a heterogeneous consumer base,
with very little loss of accuracy, but with very considerable benefits in reducing
analytical complexity (Ehrenberg, 1988).

The fundamental pattern observed is that all brand performance measures vary
together according to brand size. This is reflected in loyalty measures such as repeat
purchase and brand switching that are dependent upon market share rather than any
particular brand or customer attribute. Big brands tend to score higher and small

brands lower on these metrics. Loyalty is therefore not specific to any particular
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brand: rather, brands of similar size in any category normally attract similar loyalty
(Ehrenberg, 1988; Uncles Ehrenberg & Hammond, 1995).

In addition loyalty is usually split between brands. Most households buy from a
repertoire of regular choices over a series of purchases, favouring one over another,
but buying each regularly if infrequently. Sometimes they switch from a particular
brand, add a new one, or downgrade a former favourite, but few are 100% loyal and

those that are tend to be the lightest category buyers (Ehrenberg & Scriven, 1997).

2.2.1 Double Jeopardy.

The law of Double Jeopardy (DJ) states that small brands are punished twice.
Compared with bigger brands they have fewer buyers, and those buyers buy the brand
slightly less often. It has been observed in hundreds of categories over fifty years in
the relationship in any fixed period such as a month or quarter between three common
measures in the category, market share, market penetration (b), and average purchase
frequency (w). Market shares and penetrations are very closely correlated, and
although they usually vary considerably (there are big brands and tiny brands, based
on the number of people who buy them) share and penetration decline together.
Purchase frequency on the other hand is normally observed to be similar across all
brands in a category, although normally slightly above average for bigger brands, and
slightly below average for smaller brands (hence Double Jeopardy; smaller brands
suffer twice having fewer buyers and lower purchase frequency). The DJ relationship
implies that penetration, the number of customers that a brand has, is far more
important in determining brand size than how loyal those customers are.

The phenomenon was first identified by the sociologist William McPhee
(1963) as a statistical selection effect, but has many useful applications in marketing,
since the relationship between penetration and purchase frequency for brands in any
near-stationary category can be described (Ehrenberg, Goodhardt & Barwise, 1990)
as the approximate constant, w (1 — b) = w,. A marketer with knowledge of the basic
brand performance measures should therefore be able to determine whether any
particular brand is performing as expected or not and decide appropriate strategies.

The fact that an approximately constant relationship exists between
penetration and purchase frequency militates against well-established marketing lore.
It runs counter to, among other things, the overriding importance of loyalty as a

marketing objective. Related concepts also brought into question include the niche
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brand, described by Kahn, Kalwani and Morrison, (1988) as a brand targeted towards
a small consumer base, who exhibit an unusually high loyalty towards it and, at the
other end of the spectrum, ‘“change of pace” brands that appeal to large numbers of
buyers, who buy them only occasionally, usually on deal, as a break from routine.
Both ideas violate the assumptions of the w (1 — b ) model and are almost never seen.
Brands are either big or small, have many buyers or few, and all other measures
typically follow.

Fader and Schmittlein (1993) and Bhattacharya (1997) both observe a
deviation from the law associated with some of the biggest brands, a so-called excess
loyalty. Here, a higher than expected purchase frequency is partially explained as the
result of a distribution benefit for leading brands (since every retailer, no matter how
limited in category space, will stock the category leader). The results have been
extended by Jung, Gruca and Lopo (2010) who demonstrate that such excess loyalty
is significantly influenced by market share and by purchase frequency, but not by a
brand’s marketing mix. It nevertheless remains unsatisfactory evidence for the
existence of growth through loyalty. From a recent UK dataset covering 300 brands,
Pare & Dawes (2011) show that only about a quarter of the leading brands exhibit the
characteristic consistently over time. In addition, it was observed in only about a third
of own-brand offers, previously thought to have the purchase frequencies of large
brands, but with penetrations limited by store brand share (Bound & Ehrenberg, 1997;
Ehrenberg et al., 1990).

The DJ relationship has replicated across established categories of consumer
goods (Ehrenberg et al., 1990) and services (Kau, Uncles, Ehrenberg & Barnard,
1998), B2B markets (McCabe, Stern & Dacko, 2012; Pickford and Goodhardt, 2000),
TV viewing (Barwise & Ehrenberg, 1987) pharmaceutical prescription (Stern &
Ehrenberg, 1993; Stern, 1995) new car purchase (Bennett & Graham, 2010) and over
time and continents (Ehrenberg, Uncles and Goodhardt, 2004). It is therefore a well-
established empirical generalisation of aggregated consumer behaviour. It has been
shown to constrain brand growth and decline (Anschuetz, 2002; Baldinger, Blair and
Echambadi, 2002), period-to-period customer churn in subscription and repertoire
markets (Sharp, Riebe, Dawes & Danenberg, 2002; Wright and Riebe, 2010), the
erosion of repeat-purchase loyalty (East and Hammond, 1996) as well as brand

switching and repeat-purchase (Ehrenberg, 1988).
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Describing how the relationship fluctuates in the long-term and how this
fluctuation is related to changing purchase propensities may extend knowledge of DJ.
For example, Aaker (1996; 2002) and Keller (1993) would argue that over time, and
as a result of cumulative investment, evidence of “brand equity” might emerge as
some brands break out of the DJ relationship and increase share by attracting
exceptional levels of loyalty. If category structure changes significantly in this way,
then it is expected that a shift in the DJ constant over a few quarters, or an increase in
the excess loyalty characteristic for single brands, or a segmented subset of close

competitors will be seen.

2.2.2 Your buyers are the buyers of other brands who occasionally buy you.

The pattern of polygamous loyalty is entirely normal, if unexpected, and has
been observed in categories from soup to soap in data from across the world. In
frequently purchased categories, consumers are experienced and buy habitually from
their different but established portfolios of two or three acceptable brands, often
choosing the brand on deal on any single occasion.

Average portfolio size reflects both the competitiveness of the category and
the loyalty of the buying. Colombo and Jiang (2002), and Banelis (2008) report that in
common with other loyalty measures average portfolios expand with time, as buyers
have more chance to experiment and switch. It is a typical pattern that the customers
of any one brand buy other brands in total far more often than they buy the brand
itself (Uncles et al., 1995). The smaller the brand the fewer 100% loyal buyers it has
(another Double Jeopardy characteristic), and with increasing time this proportion
would be expected to decrease for all brands as their penetrations increase.

In this research we can examine the development of polygamous loyalty over

six years, longer than previously seen, to study repertoire expansion in detail.

2.2.3 Duplication of purchase is in line with brand penetration.

Benchmarks for polygamous loyalty were published over forty years ago
(Ehrenberg and Goodhardt, 1970) in the Duplication of Purchase Law developed from
empirical generalisations discovered in panel data. This model of multibrand buying
allows the marketing practitioner to evaluate the strength of competition from
particular brands in the category (Graham & Danenberg, 2011) and measure the

incidence of cannibalisation (Lomax, Hammond, Clemente and East, 1996) for new
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introductions. Generally, which other brands any brand’s customers also buy varies
little from brand to brand (Uncles et al., 1995) because most consumers see
competing offers as largely substitutable.

The Duplication of Purchase Law states that brand switching generally declines
in line with brand penetrations - bigger brands attract more switching buyers. The

regularity is captured in the expression:

by/x = Dby

where by, is the proportion of brand x purchasers who also bought y in the observed
period, b, the penetration of y in the same period and D = a duplication coefficient
which is approximately constant across all the brands in the category. The law
therefore rather surprisingly implies that the competing brands in a category are
undifferentiated and substitutable and that their purchase probabilities relate only to
the number of buyers they have rather than to any particular positioning derived from
a close segmentation and targeting strategy. In practice, some brands are partitioned
together functionally (for example slight partitions of caffeinated and decaffeinated
coffees, or pre-sweetened and unsweetened breakfast cereals), indicated by a higher
than expected duplication between themselves, but here the patterns hold between the
competing brands in the sub-category. Bennett, Ehrenberg & Goodhardt (2000) gives
the example of duplications between brands of leaded and unleaded petrol.

Over the 26 quarters available in our data, it might be that clear evidence of
segmentation, differentiated buying behaviour for functionally similar brands, will

emerge as a result of a particular loyalty strategy.

2.2.4 Hard-core loyalty does exist - mostly among light buyers.

The marketing literature has argued extensively that increasing loyalty brings
increased customer lifetime value through higher sales, profitability and
recommendation (e.g. Reichheld & Sasser, 1990). Evidence to date simply does not
support this (East, Hammond and Gendall, 2006). In any period the number of 100%
loyal consumers is relatively low, and they buy infrequently. They may well be loyal
simply because they don’t buy much, and therefore have fewer opportunities to

switch. As the period of observation lengthens, the proportion of hard-core loyal
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buying for every brand should fall, because such light buyers have more opportunity
to switch in a longer period, and many likely will do so. If however for a single brand
in a category, we observe an increase in the proportion of sole brand buyers coupled
with rising purchase frequency it would be evidence for the emerging effects of

differentiation and “brand equity”, and might be associated with brand share growth.

2.3 The five main Dirichlet patterns: an example.

Ehrenberg argued (1988) that for managers to interpret the data they routinely
consider, benchmarks are needed that go far beyond “this time last year”. Is it for
example “only 35%” or “as many as 35%” of the brand’s customers who repeated in
this period? He suggested that most brand performance measures are just about
normal most of the time (Ehrenberg, Uncles & Goodhardt, 2004), but it helps to know
what patterns to expect. Table 1 shows annual brand performance measures in the UK
Laundry Detergent category and demonstrates the five regular patterns that define
consumer behaviour in Dirichlet markets. Since these patterns are the benchmarks

used to interpret the data in this research they are described in detail next.

Table 1. Annual performance metrics for the eight leading brands in the UK
laundry detergent category in 2007.

Brands Brand Siz Loyalty Related Measures Switching (annual)
Market Percent Purch/ Heavy  Cat. 100% Percentage of
Share Buying Buyer Buyers Purch/ Loyal brand buyers who
(5+)  Buyer also bought E
% (b) (w) % (b) (w) Persil Ariel Fairy
Persil 19 38 3.7 24 9 21 5.8 - 34 17
Bold 12 24 3.8 25 10 18 5.5 42 33 11
Ariel 12 25 3.5 21 10 17 5.7 51 -- 17
Tesco 10 21 3.6 23 10 15 4.7 39 25 11
Daz 8 17 3.7 23 11 15 5.6 37 29 10
Surf 8 18 3.2 18 11 9 5.8 43 28 10
Fairy 7 13 3.7 26 9 21 6.1 47 32 --
Asda 5 11 3.6 22 11 10 6.3 39 22 11
Average 10 21 3.6 23 10 16 5.7 38%* 24% 12*
Source: Kantar WorldPanel * Average duplications calculated over 20 brands
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Brand share is constrained by the Law of Double Jeopardy. Small brands suffer
twice. Compared with bigger brands they have fewer buyers who buy that brand
slightly less often. Market shares and penetrations are closely correlated, but vary
considerably (Persil is four times the size of ASDA) while it can be seen in the table
that purchase frequency is similar across all brands but slightly lower than average for
the smaller Ariel and Surf brands. This law implies that penetration accounts for
brand size far more than loyalty in a month or a quarter.

Your buyers are the buyers of other brands who occasionally buy you. In the table
the average Persil consumer bought nine packs of detergent over the year, but only
just over a third of these (3.7 packs) were actually Persil. The pattern is characteristic
of all eight brands; average annual purchase frequency is 3.6 while average category
purchase frequency is ten. Polygamous loyalty is entirely normal if still unexpected
across most of a population of buyers in any period.

Hard-core loyalty exists, but mostly among light buyers. 100% loyalty is no
marketing touchstone. Here only 16% of consumers were sole-brand loyal in the year,
but they bought at less than two thirds of the average category rate. Such buyers are
therefore better considered as light rather than committed consumers.

Duplication is in line with brand penetration. Of the buyers of Bold, four in ten also
bought Persil, the largest brand, but only one in ten bought Fairy, the smallest. There
are exceptions to the rule here. Persil and Ariel buyers duplicated together far beyond
predicted levels, indicating a closer than normal brand substitutability, but both
brands over-duplicated with Fairy, indicating it as an additional functional purchase.
These exceptions however show only slight partitioning, since each brand still
duplicated customers, the competitive strategies of Persil, Ariel and Fairy did not
succeed in creating any exclusive segmentation.

Natural monopoly. Category purchase frequency increases slightly for buyers of
smaller brands compared with larger. In Table 1 it can be seen that Persil buyers
bought laundry detergent nine times, ASDA buyers bought detergent 11 times. This
effect, like Double Jeopardy, was first described by McPhee (1963). In marketing it
says that large brands monopolise light category buyers. In effect, light buyers start
with the brand leader before switching, while heavy category buyers manifest more of
their repertoire choices in a period. Fairy is again an exception in the table, the lower
than expected category purchasing among its buyers being a feature of its partitioning

with Persil and Ariel.
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2.4 Repeat-buying

These regularities in consumer behaviour identified by Ehrenberg and
colleagues in commercial panel data describe aggregated buying and category
structure in a single reference period. The patterns were initially found to apply to
weeks, then to months, quarters and years, the common management cycles. From
this it became clear that not only could the same general patterns be observed in
consecutive periods, and then in non-adjacent periods, but also that in periods of equal
length the performance measures themselves such as market share, penetration and
purchase frequency all tended to remain largely near-stationary (Ehrenberg, 1972;
1988), albeit with occasional pronounced but temporary spikes caused by brand
promotional activities or seasonality.

The comparative observation of performance measures from period to period
then allowed the introduction of an important additional metric, the proportion of a
brand’s buyers that repeat a purchase of the same brand in a subsequent period.
Although multiple buying of the same brand within a period is a measure of loyalty
(24% of Persil’s buyers bought once and repeated four more times in the year shown
in Table 1), many households are such light buyers of a brand that they may not
repeat until the subsequent period, especially between shorter divisions such as
months or quarters. The repeat purchase metric describes the proportion of a brand’s
or category’s buyers (both heavy and light) that return from one period to buy in the
next, and is of great interest to marketers since it is usually considered to provide a
behavioural measure of satisfaction.

To illustrate the typical patterns of repeat purchase observed, Table 2 is
adapted from the empirical example given in Chapter 3 of Repeat Buying (Ehrenberg,
1988), and shows measures for the top five brands from a particular category in coded
form, demonstrating not just the regularities but also some exceptions. Annual market
shares and penetrations are closely correlated for the five brands, but quarterly
purchase frequencies are similar from brand to brand, and rather higher for Brand A.
Once again it is the number of buyers that any brand has that differentiates it, far more
than how loyal they are.

Within a quarter, average purchase frequency reflects polygamous loyalty; the
average brand buyer bought that brand just under three times, although they bought
the category five times. In each quarter roughly two-thirds of buyers from the
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previous quarter bought the brand again at least once. The three replications shown
here are enough to suggest how regularly the pattern repeats. In addition, it can be
seen that the repeat proportion itself has a Double Jeopardy characteristic so that
Brand A enjoys above average repeat-purchase but Brand D has both far fewer
buyers, and fewer of them repeat from period to period. While a brand manager might
worry that only two-thirds of their customers appear to stick with the brand from
period to period, the approach shows that this is normal (and further replications have
substantiated this). Many of the buyers in the table are either light buyers or switchers

or both, and will return to the brand in subsequent periods.

Table 2. Repeat Purchase. The percentage of buyers of a brand
in one quarter who bought it again in the next quarter.

Brand Annual Quarters Average
Market Percent Purch/ /i /11 /v Q.

Share  buying Buyer Repeat Repeat Repeat Repeat

% (b) (w) % % % %

Any Brand 79 5.0 87 87 81 85
Brand A 46 62 3.7 84 77 73 73
Brand B 12 32 2.5 61 58 58 58
Brand C 6 17 2.9 49 57 45 45
Brand D 5 14 2.5 55 58 46 46
Brand E 6 12 3.0 65 73 69 69
Average Brand 27 2.9 63 65 58 62

Source: Ehrenberg (1988) p43 Top five brands account for 75% of annual market purchase occasions

A final point is that repeat purchase is rather lower in the fourth quarter than it
is in previous periods. Ehrenberg’s analysis suggests that a seasonal fluctuation has
depressed overall demand and yet despite this variance Table 2 demonstrates an
important characteristic of frequently purchased markets. This is that within a few
points, the category is in a near-stationary or equilibrium condition. Individual
consumers of any brand may buy at different rates, some buying it every week and
others buying it in alternate quarters; they buy other brands too, yet the evidence of a
stable repeat rate in the medium term (i.e. here over three quarters) suggested that
buyers are not generally being lost, despite the almost limitless variables at play in

established FMCG categories from brand size and marketing mix investment to
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prevailing weather conditions. Replications in hundreds of categories across the world
and over time have established structural equilibrium as an empirical generalization
that characterizes established markets in the medium term (Ehrenberg, 1988;
Ehrenberg et al., 2004).

According to Srinivasan and Bass (2000), the discovery of this phenomenon
led directly to the development of the class of zero-order stochastic models that
combine probabilities of purchase incidence with brand choice to describe category
structure. The best known is still the NBD-Dirichlet published by Goodhardt,
Ehrenberg & Chatfield (1984), from which the term Dirichlet markets is derived.

2.5 The equilibrium condition

The underlying assumption of the Dirichlet is that since aggregate consumer
buying propensities remain steady, then individual households can be deemed to have
fixed but heterogeneous probabilities of purchase incidence and brand choice for the
time being. The model outputs are the averages of these choice probabilities in a
chosen period, interpreted as brand shares, along with a wide variety of other
behavioural performance measures that describe market structure.

Of course “...professional marketers devote their careers to destroying market
equilibria” (Goodhardt et al., 1984 p.650) by influencing habitual buying propensities
with the expectation of a sustained increase in share. As to how effective this might
be, the waters are exceedingly muddy. Equilibrium may be the norm over a year or

two, but according to Baldinger & Rubinson (1997);

“It is only when the marketer looks at changes in volume and share over an
extended period, say 5 to 10 years or more, when it can be seen that Ehrenberg's
observation is almost universally inaccurate. It is difficult to bring clarity to the
merits of alternate points of view here, due largely to the lack of mutually agreed

upon definitions.”

(p-38)

This then is largely the heart of the matter. For how long do ongoing
propensities to buy any particular brand, observed to be steady in the medium term,

remain resistant to change? This is not just a question of marketing effectiveness,
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since changing household circumstances, population demographics and a host of other
macro-environmental factors will all come into play over time. But if propensities do
change over time, what impact could that have on the stability of buying in Dirichlet
markets? Baldinger’s second point is also critical and the measurement of equilibrium

is addressed in the next chapter.

2.6 Chapter summary and research objective one
In this chapter the main regularities of repeat buying behaviour observed in

established markets have been discussed, the principal of which is that buying
measures mostly vary together according to brand size. This means that loyalty
metrics such as repeat purchase and brand switching depend on the number of buyers
a brand has far more than on any brand or customer attribute. Knowledge of the
patterns can be applied to most aspects of marketing management, and benchmarks
and norms of consumer behaviour, for example that loyalty is constrained by Double
Jeopardy, can help practitioners avoid costly mistakes from “anything goes”
marketing planning (Ehrenberg & Goodhardt, 2002).

On the other hand, these empirical generalisations have been discovered,
replicated and tested in markets that are in a steady-state “‘for the time being”. 1t is
not clear for how long markets can stay in this condition given competitive marketing
activities, and the limitations of available data. Loyalty-based marketing strategies are
designed to break the Double Jeopardy relationship by segmenting those buyers with
exceptionally high purchase frequencies. If this creates brand growth it would change
category structure over time, and identify a boundary condition to existing theory.
Using the new long-term dataset it will be possible to observe the stability of share,
penetration and purchase frequency and repeat measures between consecutive periods

over time. The first research objective is therefore:

To describe the nature and extent of market equilibrium and the patterns of repeat-

buying behaviour seen in long-term market data.

In the next chapter the underlying causes of near-stationarity are discussed, along with
a review of the methodologies, variables and time frames reported in the literature to

assess equilibrium and the exceptions where propensities have changed.
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CHAPTER 3. MARKET SHARE STATIONARITY

Near-stationarity in category structure is both an established empirical
generalisation and a fundamental assumption of the Dirichlet. Nevertheless,
marketing managers hope to be able to disrupt equilibrium and examples of sustained
brand growth are frequently offered in trade press and academic case studies to
support the belief. In this chapter the equilibrium literature is reviewed and a gap in
knowledge identified since although time-series analysis of scanner data has begun to
describe the extent of share stationarity in extended periods it has not been matched
to date with equivalent findings from behavioural data. The chapter concludes with a
discussion of appropriate variables and methodologies to identify exceptions to
stationarity and the second research objective is then given.

3.1 Introduction

In most categories of frequently purchased goods it can be observed that there
are great differences between the market shares of the competing brands, with perhaps
as many as twenty times the number of purchases between the smallest and largest in
any period. It is commonly understood that being leader is advantageous: Doyle &
Stern, (2006) argue that leading brands set the pace on price changes, new product
launches, depth of distribution and promotional intensity, usually with the twin
objective of building the category while defending share.

Brand size is also considered to influence profitability. Buzzell, Gale & Sultan
(1975) suggested from their analysis of the PIMS database that a market-share gain of
ten points leads to an average increase in ROI of five points. They argued that this is
because higher share brings economies of scale and efficiency, because it bestows
enhanced market power so that greater concessions can be extracted from channel
partners, and because superior profit and market share performance are linked by a
single underlying factor, higher quality management. They concluded that for many
businesses there is a minimum acceptable level of share, and only two available
strategies as a consequence; either to grow or to divest.

Day (2002) argues that firms now demand sustained brand growth to deliver
shareholder value, and that marketing strategists should increase brand share through
loyalty. The link between brand size and profitability is also a building block of the

Boston Consulting Group’s well-known strategic portfolio management matrix.
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Here, relative market position partially determines a brand’s future investment
and growth prospects. An underlying assumption of the BCG matrix is that size
matters, so that managers are advised to invest in brand growth to develop a pipeline
of future cash cows. Both the PIMS analysis and the BCG matrix have been
challenged many times since their publication. Notably, Jacobson and Aaker (1985)
found no clear causal link between market share and ROI, arguing that it might be the
joint product of a third factor, perhaps management quality or even luck, a view
subsequently supported by Czepiel (1992).

Empirical evidence clearly points to the vulnerability of smaller brands. The
law of Double Jeopardy explained in Chapter Two describes how such brands have
fewer buyers who buy that brand less often. Small brands also share proportionally
more of their buyers with bigger brands. As a consequence they are vulnerable to
changes in distribution, they certainly have smaller marketing budgets at their
disposal, and may be quickly outgunned by larger competitors if any marketing
investment looks likely to succeed (Sharp, Riebe, Dawes & Danenberg, 2002).

Improving market share is therefore both a frequent management objective
and as O’Regan (2002) argues, an important organisational goal. Ambler (2003)
found market share and loyalty to be the most commonly reported measures of
marketing effectiveness at board level, and such high-level attention to share is hardly
surprising since in many FMCG categories a single point may be worth several
million pounds a year in turnover. In addition the concept is easy to understand,
responsive to intervention in the short term and quick to report. In a discipline that
often deals in intangibles, even a small market share increase can appear to be a solid
return on investment, if it can be sustained. But sustained share change implies
trending buying choices, while the empirical findings of marketing science suggest
that purchase propensities of different households remain largely stable, calling into
question this most common marketing objective. This therefore prompts the second

research objective:

To identify exceptions to stationarity, sustained growth or decline in brand share.

In this chapter the equilibrium literature is reviewed with respect to this
apparent contradiction and four broad conclusions drawn. First, in the medium term

there is little question that, largely, categories remain in equilibrium. Frequent reports
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of brand share growth may be unreliable since the window of observation is often too
narrow to include empirical evidence of the almost inevitable subsequent decline.
Second, there is a consensus that structural equilibrium results from a combination of
the oligopolistic interdependence of competitors that leads to off-setting interventions,
coupled with the switching between familiar brands that experienced consumers are
able to undertake. Third, between a strategic time frame (somewhere over three years)
and the realms of historic interest (up to 75 years), established category structures do
evolve, usually gradually, but this time-scale is of limited practical relevance to the
marketing strategist, except in identifying exceptions to stationarity in order to
understand them better. Finally, since the causes of such brand growth or decline are
of primary concern to managers any exceptions are of great interest, but create some
methodological problems for the researcher a) in arriving at a suitable definition and

measure of equilibrium to adopt and b) in finding suitable and available data to test.

3.2 Market share equilibrium is the rule

Table 3 lists 21 studies and meta-analyses conducted over the last 30 years on
hundreds of datasets from different continents and of varying duration using at least
nine separate methodologies. Although their aims are different, a common conclusion
in every one is that in established markets, whilst some category structures evolve,
most do not, at least in the medium term. Market share equilibrium is thus confirmed
as an empirical generalisation that has been strengthened by a great deal of
differentiated replication.

Using consumer panels, Bass, Jeuland & Wright (1976) report equilibrium
over 24 purchase occasions, Ehrenberg (1988) finds near-stationarity in periods
ranging from week-to-week and from quarter-to-quarter over a year or two, while
over ten years Johnson (1984) reports a slight average share decline of 3% using a
cross section of panels covering 20 categories and 50 major brands. Similar results
have been reported in weekly scanner data in periods ranging from two years to four
years (Srinivasan & Bass, 2000; Nijs, Dekimpe, Steenkamp & Hanssens, 2001) whilst
Lal et al., aggregated annual share data over nine years and found through a
regression against time that 60% of brands remained stationary even in that extended

window.
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Table 3: Market share stationarity studies

Study Analysis Data Source  Temporal Categories/  Contribution
& Extent Aggregation  Brands
Bass et al. (1976) Switching Purchases/ - 1 category “... a great amount of switching,
matrix 24 occasions despite stable market shares.”
Caves & Porter Absolute & Self-reported ~ Annual 448 brands Mature markets become more stable
(1978) relative share  share/ 3 over time as oligopolists grow more
change avg. years adept at anticipating response.
Bass et al. (1980) Time-Series Panels Month 1 category Competitive price reactions may
6 years offset each other, but equilibrium is
explained by consumer attitude.
Johnson, Tod (1984) Relative Panels Annual Cross 20 categories ~ Average “major brand” share
share change 6 reports in Section 50 brands declines from 21% to 18% over 10
><, +/-10% 10 years years: stationary.
Ehrenberg, (1988) Absolute Panel /Short ~ 4-weekly & Over 100 “The sales of most established
Share to medium quarterly categories. brands or products are in fact
Change term approximately stationary most of
the time.”
Ehrenberg et al Before/ After 3 Panels, 1-3  Weekly 25 categories  Promotion does not affect
(1994) sales levels years 100 brands subsequent sales or loyalty.
Lal et al. (1995) Regression Scanner Annual + 91 categories  Relative promotional expenditure is
9 + 2 years monthly off-setting: 60% of brands
stationary
Dekimpe et al. (1995)  Unit-root test ~ Various, 2-3  Various Meta- Stationary market shares in 78% of
/ARIMA years mostly. analysis 419 cases, and most sales series
series evolving.
East et al. (1996) Absolute Panel Data Monthly/ 9 categories Systematic loss of repeat purchase
share change 3 years quarterly is balanced by new buyers over 6
Qs.
Golder (2000) Rank order Various: CrossSection 100 Market shares are not stable over 74
regression. 74 Years Start - Finish ~ categories years, but 23% of top brands hold
(1923-1997) rank over that period.
Srinivasan & Bass Unit root & Scanner Weekly 8 categories Stable shares are consistent with
(2000) cointegration 2 years evolving sales if brand & category
tests. sales are cointegrated.
Srinivasan et al. Unit root Scanner Weekly 2 categories Structural reduction in price may
(2000) 7 years lead to share evolution.
Franses et al. (2001) Unit root Scanner Weekly 1 category Ketchup shares are stationary
2+2 Years
Nijs et al. (2001) VARX Scanner Weekly 560 Promotion primarily maintains
models 4 Years categories category status-quo
Hoch et al. (2002) Regression Scanner Annual 5 categories,  Private Label share is not
of share 8 years (3 brands, stationary, growing 1.1 points per
against time PL + other). year. Other evidence is
inconclusive.
Baldinger et al. Relative Panel Data CrossSection 21 categories ~ 65% stationarity: 20% grew >50%,
(2002) share change 5 Years Start-Finish 353 brands 15% lost > 50%.
Pauwels et al. (2002) Unitroot and  Scanner Weekly 1 Perishable Promotions have almost no
VARX & 1 storable permanent effect on category
models category incidence, brand choice or purchase
quantity.
van Herde et al. Dynamic Store level Weekly 1 category, 7 Substantial innovation fuels sales &
(2004) Linear scanner data brands share growth in a mature category.
Model
Pauwels et al. (2007)  Rolling- Scanner & Weekly 1 category Performance stability in time may
Window. causal 3 yrs mask “punctuated equilibrium”.

31



Market Share Stationarity

From the table it can be seen that there are two main sources of data for these
studies; retail store scanner data that reports category sales in various degrees of
aggregation (that is, in weeks, months, years, by brand, by product and by depth of
distribution), and household panel data that reveals the aggregated consumer purchase
behaviour underlying the sales. Scanner data, increasingly available in longer, more
detailed datasets as Dekimpe & Hanssens (2000) point out, is well suited to time-
series analysis, but only panel data, derived from a large quota sample of households,
can give any insight into the underlying patterns of purchase. Panel data is hard to
aggregate, and in cross sectional studies does not represent continuous buying.
Although it has not kept pace with the expansion of scanner records, it points in the
same direction.

Despite the evidence, why do marketers commonly believe in sustained brand
growth? First, it is important to point out that these studies were all conducted in
established markets, rather than emerging categories. Although such markets are
generally large and valuable and constitute the majority of FMCG sales (East, Wright
& Vanhuele, 2008) this is a boundary condition to the generalization.

A second factor may be the time horizon of the practitioner, which is focused
on short-term results (Dekimpe et al., 2000). Prolonged stationarity in market share is
normally punctuated with substantial sales spikes which are the result of marketing
interventions. These are usually temporary, representing a short-term variance from
an otherwise long-term stationary mean, but any attention-grabbing news of brand-
growth reported in the marketing press is unlikely to reflect a subsequent fall in share.
Simms, (2008) revisits a wide range of case histories of past successes, to discover
that they had subsequently been reversed (some to oblivion). Simms in common with
Dekimpe et al., (2000) attributes the pattern to a short-termism caused by shareholder
pressure, and also to an increasingly rapid turnover of marketers. That view is
supported by research published in Forbes Magazine (Linton 2009), which finds that
average CMO tenure has reached just 28 months, clearly a tactical rather than a
strategic timeframe. Linton argues that the CMO must “deliver today’s results while
building the brand for the long term” but the implication may be that the former has
now become more important.

A third reason for a prevalent belief in sustainable growth might sit with
educators. In their discussion of stationary markets, East ef al., (2008) draw attention

to the fact that text book and case study evidence in the academic literature may suffer
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selection bias in reporting only successes, perhaps drawing too unquestioningly from
reports in the marketing trade press. Finally, as Millward Brown point out (Wyner,
2008) it is far easier for CMOQO’s to measure obvious short-term effects such as a
substantial promotional sales uplift than it is to find any residual long-term effects

from a predecessor’s activities.

3.3 The underlying causes of market share stationarity

Much equilibrium research has been designed to address this last point, by
describing long-run consumer behaviour and by identifying and separating the
temporary from the persistent impacts of interventions in order to establish the extent
of long-run marketing effectiveness.

Bass, Jeuland & Wright, (1976), Bass and Pilon, (1980) and Ehrenberg,
(1988) assume that in mature categories consumers have mostly already developed a
repertoire of brands from which they shop habitually. This means that competitive
marketing activities are offsetting because consumers can switch easily between
brands they already buy and which they regard as substitutable.

This substitutability has long had a very tangible basis. According to Hotelling
(1929) the cause of the likeness between competing brands is attributable to a drive

for economies of scale, to fashion and to imitation, but largely to:

“... a tendency to make only slight deviations in order to have for the new
commodity as many buyers of the old as possible, to get, so to speak, between one’s

competitors and a mass of customers.”’

(p-54)

Hotelling saw this product improvement process as iterative, and as an
unspoken arrangement, so that over time marketing advances are quickly matched,
and only heterogeneity of demand and consequent segmentation mitigates excessive
similarity. Michael Porter describes the competitive interdependence between several
rivals, as seen between brands in established categories, as the oligopolistic bargain
(Caves et al, 1978). Porter argues that established markets become more stable over
time because competitors grow better at anticipating and responding to rival moves.

The bargain dictates that in established markets for one brand to gain market share at
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least one other must lose so any strategic actions to increase share are most likely to
draw an aggressive competitive response. Market shares therefore respond to
marketing actions only in the short term before reverting to their previous level. Since
marketers hope for long-term effects from such actions their effects have been closely

studied over the past few decades, and are briefly discussed next.

Price Promotion. The quick-response tool in the marketing mix is the price
promotion, but as Ehrenberg, Hammond and Goodhardt (1994) clearly show in a
large scale international study, price promotions bring about dramatic sales increases
while they are running only by attracting a small proportion of extra, but existing
customers of the brand. This is a direct consequence of established consumer
propensities, since shopping households can switch to the best deal the category offers
at the time. Promotions therefore have little impact on future sales or on loyalty,
which remains as polygamous as it already is. These findings confirmed earlier small-
scale experiments by Charlton and Ehrenberg (1976), and have been supported since
in much econometric testing of stationary data (Lal et al., 1995; Pauwels, Hanssens &
Sidarth, 2002; Van Heerde, Gupta & Wittink, 2003). Srinivasan, Popkowski Leszczyc
and Bass (2000) distinguish between one time promotion, regular price promotion and
structural price reduction strategies, analyzing the effects on competitive response and
share. They find that different levels of response emerge but that a structural
(permanent) price reduction gives an immediate uplift to market share that is
sustained for longer because the inevitable response emerges more slowly. Nijs et al.,
(2001) conclude that the value of price promotions lies only in preserving category
status quo, while other research has found the effects of price promotion to be
damaging, leading to decreased brand differentiation (Mela, Gupta and Lehmann,
1997) and increased price sensitivity (Mela, Gupta & Jedidi, 1998). Ehrenberg et al.,
recommends that the use of price promotions be cut back since they are normally

unprofitable, and precisely because they achieve no persistent benefits.

Adpvertising. This is in fact exactly what Procter and Gamble decided to do during the
early nineties, by introducing a value pricing strategy designed to reduce marketing
costs and increase loyalty. During the period couponing and price promotions were
drastically reduced while advertising expenditure was raised. Ailawadi, Lehmann &

Neslin (2001) studied consumer response to this strategy and report that while price
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promotions increase brand penetration during the promotion, they have little lasting
impact. Advertising, although it also increases penetration is less effective.
Competitors were therefore able to fill the vacuum with additional price promotions,
although while P&G brands lost market share the authors speculate that they may
have made more money.

Advertising is unlikely to disrupt category equilibrium since, as Barnard &
Ehrenberg (1997) argue, the effects are weak; that is, advertising reminds rather than
persuades, merely nudging experienced buyers back to brands they already know. In
this regard it works in the same way as (but less effectively than) price promotion,
with the added proviso that, as Jones (1990; 2004) demonstrates, market share and
share of voice are closely related. Brands spend what they can afford, and usually in
line with relative size. In the face of competitive advertising funded on the same

basis, this strategy can therefore do little more than maintain share.

Product Innovation. Brands very frequently attempt to create competitive advantage
through product line extensions; revisions and improvements, packaging changes,
“new, improved” offers and other continuous innovations. Doole & Lowe (2012,
p.274) report that these make up 90% of all new product launches. Van Heerde, Mela
& Manchanda (2004) describe the disruptive effect such an innovation has on the
established structure of the US frozen pizza category. While an initial launch
increased category volume slightly, subsequent competitive responses did not, so that
equilibrium in brand choice subsequently returned to the category. This finding
confirms Ehrenberg, Barnard and Scriven (1997), who note that any differentiating
advance is usually only temporary, and quickly matched. Ehrenberg & Goodhardt
(2001) have also shown how successful new product line extensions achieve near-
instant loyalty, but take longer to build penetration, while Singh, Ehrenberg &
Goodhardt (2008) report that product line variants attract the same regular patterns of
behaviour as their parent brands, conforming to the laws of Double Jeopardy and

Duplication of Purchase.

Distribution. Market equilibrium may also be influenced by the distribution that
competing brands achieve. Bronnenberg, Mahajahan & Vanhonacker (2000) report
positive feedback between distribution and market share during the category growth

stage with long-term effects. Retailers may favour brands that have established larger
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share earlier, and these effects create a baseline structure when the category reaches
maturity. They argue that this is central in defining market structure, because late
entrants may fail to establish the necessary distribution to compete effectively. This is

a barrier to entry protecting category incumbents.

How then should marketers grow their brands? Williams (2007) echoes much
corporate and marketing strategy literature in arguing that the best chance lies in
actions that are difficult to implement, and which demonstrate strategic commitment.
These are the most likely to discourage retaliation. Of course such actions are also the
most risky to undertake, especially as a pioneer (Christensen, 1997; Foster & Kaplan,
2001), and the literature questions the assumption of first-mover advantage (Golder &
Tellis, 1993). It is not surprising that market shares are normally in equilibrium,
fluctuating sometimes dramatically around their mean. Competitive pressure means
that incidence of sustained growth is likely to be rare and gradual, and consequently
may not appear in any single three-year dataset. In the next section longer-term

studies of market structure are examined.

3.4 Long-Term Market Structure Analysis

Strategic marketing decisions are long term, and lead to actions that create and
sustain competitive advantage over time (Aaker & McLoughlin, 2007). Brand growth
must be considered strategic, and several of the studies in Table 6 examine evidence
that stretches into a strategic window, from five years to almost 75 years. From these
studies there is evidence that market structure may evolve gradually over longer
periods, as some brands grow and others decline or fail.

Golder (2000) challenges the longevity of market share equilibrium and
reports useful findings that establish a temporal boundary condition for the empirical

generalisation at seventy-four years. The study challenges Kotler’s assertion that:

“... 19 out of 25 companies that were market leaders in 1923 remained market

leaders in 1983, sixty years later.”

(p.162)
Working with market position rather than brand share, Golder shows that between

1923 and 1997 market structures have in fact changed considerably. For example,
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while 23% of the original market leaders had retained their position, 28% of a sample
of over 650 brands had not even survived. These findings therefore indicate a possible
limit on near-stationarity, although the implications of this for most practitioners are
questionable given the macroeconomic environmental changes seen over three-
quarters of a century.

Over eight years, Hoch, Montgomery and Park (2002) considered annual own-
brand share, and support Johnson, finding average own-label growth of just over 1% a
year in five categories. Baldinger et al., (2002) consider share growth comparing 353
brands in two periods of panel data five years apart. The average share remained
unchanged at 5.91%. There is however some support for gradual incremental growth
in that while Dekimpe and Hanssens (1995) found stationarity in 78% of categories
over two or three years, in the nine year data examined by Lal et al. (1995),
equilibrium was present in only 60% of cases. Ehrenberg, Uncles, Carrie and Scriven
(2001) have suggested that share change is gradual rather than sudden, but cross
sectional studies cannot adequately confirm this and more research is clearly needed,
first to identify and then to describe the dynamic examples found in multiple long-
term datasets.

Pauwels and Hanssens (2007) later proposed that rather than gradual change,
periods of stability may be punctuated by shorter structural breaks since management
will not tolerate declining performance and take action, and market forces will not
easily permit sustained periods of growth and bring about mean reversion. The idea of
punctuated equilibrium is derived from evolutionary theory (Gould & Eldridge,
1977), and states that evolutionary change is not the gradual process envisaged by
Darwin, but instead consists of long periods of stasis interrupted by rare and rapid
events. The historic method of Golder and the other long-term cross-sectional studies
above indicate that change in category structure is certainly rare at an annual market

share, or even ranking level, but give little sense of possible dynamics within a series.

3.5 Methodology and definition

The equilibrium literature reveals very little about underlying long-term
consumer behaviour. Extending knowledge of instances of permanent brand growth

or decline may indicate more effective strategies for influencing consumer choice in
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order to bring about permanent change to category structure. First, permanent brand
growth or decline must be identified, but it is clear from Table 6 is that there is no
common definition of stationarity and many methodologies available to capture it
from sophisticated time-series econometrics to univariate tabulation. Any researcher
must first therefore arrive at a suitable definition and measure of equilibrium from the
current literature and then find suitable and available data to test.

As to data, the equilibrium literature can be broadly divided into two streams.
The first relates to the persistence of the effects of different marketing interventions
over a strategic time frame. Researchers here have adopted and developed several
time-series and related unit-root tests of scanner data to examine shocks to stationary
sales series over periods extending in a few cases as far as six or seven years.
(Srinivasan et al., 2000; Hoch, et al., 2002).

While scanner data can now be collected reliably over longer time spans the
underlying consumer behaviour cannot be subsequently examined. This has led to a

call for further research, since such data:

“«

. do not provide direct information about the individual-level processes
underlying the results. A detailed investigation at the consumer level may uncover
the mechanisms underlying the aggregate market behaviour analyzed in our study.”

(Nijs et al., 2001 p.17)

A second stream more directly considers consumer choice behaviour,
investigating the underlying patterns of loyalty and repeat-purchase that support brand
share from consumer panel data. This is designed to capture behaviour but is limited
by extent (usually to two or three years) and by attrition. Participating households are
recruited as a quota sample and are not usually continuous. Existing panels are
unsuitable for the detailed study of long-term repeat-purchase loyalty since attrition
can become confounded with defection (East & Hammond, 1996). Near-stationarity is
well established in this stream, but there is a substantial gap in knowledge since
findings based on empirical evidence of continuous purchasing have been constrained
by available data. In order to contribute to knowledge in this area a new form of
extended consumer panel is required.

At the same time, there is no common definition of brand share stationarity.

As the periods under observation extend, so conflicting interpretations are appearing.
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For example, Hoch et al., found an average increase of 6.4 market-share points over
six years in 86% of US own-label cases and report it as clear evidence of market share
evolution; on the other hand, at around one point change a year this could be
interpreted to fit Ehrenberg’s description (1988) “approximately stationary”. As
research moves to consider longer time frames, it becomes more pressing to establish
the difference between a stable and an evolving brand or category. When looking at
an extended time-series, such a definition must encapsulate the fluctuations and trends
in share or penetration that may become more evident.

Econometric and time-series researchers work with rigorous tests, and have
developed several new ones here (Srinivasan & Bass, 2000; Van Heerde, Mela &
Manchanda, 2004; Pauwels & Hanssens, 2007) but these may be opaque to many
managers let alone academics, as Dekimpe and Hanssens, 2000 lament. The
techniques are also inferential in that they seek to decompose time-series into
component parts, and seek causal explanations for variances. An important
consideration is that the definition adopted here will be used in assessing the fit of the
Dirichlet to extended data, and need only identify a trend in share as evidence of non-
stationarity. To make sense of any findings we need to establish what the model
output is being assessed against, but a second consideration is that any measure
adopted should be broadly usable, and its interpretation clear to practitioners.

In Repeat Buying Ehrenberg defines stationarity as:

“...the situation where there is no short term change in the aggregate sales or

penetration level of the brand or item in question.**”

adding the footnote:

“ ** The term stationary is used here in the specific sense defined, and does not

2

carry overtones from its uses in economics, etc.

(1988, p.12)

In this case then, little more than a descriptive method is needed, one that can
demonstrate visible trends (or their absence) and any fluctuations quickly. Here
Chatfield (1989) suggests that graphic run-plots are useful, in which case there is no
need to elaborate further on the ‘few points up or down” interpretation. The final

consideration then becomes the market share variable of interest.
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3.6 Absolute, relative or tiered measures of brand share?

A further difficulty in the interpretation of adjustments to market share arises
from differences in brand size. Market share is an evaluation of relative performance
in a category, and absolute market share points, for which brands are competing, are
therefore a common measure. The change in absolute share point metric gives a clear
evaluation of market response to any brands’ performance relative to its competitors,
since competing shares are bounded by zero & one and sum to unity (Franses,
Srinivasan & Boswijk, 2001). Any gain must be off-set by competitors’ losses. An
application of this approach is found in Buzzell et al. (1975) where an absolute share
point measure is used to report that over two years only around 20% of the 600
businesses observed had gained two points or more in share. Absolute share change is
also the unit used by Ehrenberg (1988) “...a few points up or down”.

Given the extreme disparity in brand size normally observed (often as much as
a twenty-fold variance), it might be expected that smaller brands could less easily add
or lose absolute share points. Caves et al., (1978) aimed to discover if share instability
manifested in brands of different sizes proportionately or absolutely to different
exogenous category shocks. In order to establish this, they calculated both the average
absolute and relative market share changes of the top four brands in each category of
the PIMS database over three years. They report that the two measures behave
differently depending on market concentration, so that while average absolute share
change increases, relative share changes decrease with greater brand size.

This is no surprise. The relative share change approach evaluates variance
relative to a base of individual brand share. Some managers (especially of smaller
brands) may favour metrics based on brand rather than category size since for
example, a four percent share brand can claim an impressive 25% growth with just a
single share point increase. The major disadvantage of this system is that the category
comparator is lost. Since all competing brands are rivals for the same share points, it
may make little sense in comparing relative share growth when assessing category
equilibrium, even though smaller brands are less likely to add or lose as many
absolute share points as larger ones.

A third technique occasionally adopted in the literature to overcome this
difficulty has been to consider share instability in tiers defined by scale of change.

Johnson (1984) and Baldinger (2002) both adopt such a strategy, but the technique is
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limited in the same way as the analysis of relative share (but see Appendix B for a
further discussion).

In this research it has been decided to adopt an absolute measure of brand
share, the proportion of total category sales in the period accounted for by the brand
of interest. Although managers may prefer to evaluate the relative performance of a
single brand, the focus of this study is on long-term category structure. It therefore
makes sense to adopt a category-based measure. Second, precedent in the literature
favours an absolute share point approach across techniques and over time. Third, this
decision does not ignore the fact that a single point increase might represent very
substantial and possibly problematic growth or decline for a small company, but
rather, it puts it in context. The fact that small brands cannot compete easily from a

low base may well in itself be one contributor to extended category equilibrium.

3.7 Chapter summary and research objective two

Brand growth is of overriding concern for managers and investors and yet
although there is evidence of frequent but temporary fluctuations in share and
established explanations for its cause, evidence of trending share and dynamic
category structure occurs rarely. What is currently missing is a much larger scale and
longer term assessment of stationarity from panel rather than scanner data. Such a
replication and extension would, as a first step, need to confirm the incidence of non-
stationary brands in a strategic time-frame, and could then from further investigation
describe the evolution in previously stable buying propensities. Given the new
continuous long-term panel data available, this is now possible and any sustained
trends in brand share can be identified in multiple categories using a measure
accessible to practitioners. A simple description of obvious trends in share and other

metrics is adequate. The second objective is therefore:

To identify exceptions to stationarity, sustained growth or decline in brand share.

In the next chapter the possible underlying causes of sustained change in brand share

are discussed n a review of the bran and consumer equity literature.
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CHAPTER 4: LOYALTY AND EQUITY OUTCOMES

In this chapter the conflict between the proposed outcomes of brand and customer
equity and Double Jeopardy are introduced through an examination of the literature.
The expected evolution in individual and aggregate behavioural response to equity
strategies is described and compared with the stationary, non-partitioned outcomes
normally seen, thus leading to the third research objective.

4.1 Introduction

What changes to the established buying propensities in the population will
deliver persistent market-share growth? Managers expect to influence consumer
behaviour towards their brands, and the loyalty, customer & brand equity literatures
tell them that through tangible and intangible differentiation of products and services
they can persuade their loyal, heavy users to buy more often, encourage lighter buyers
to become heavier buyers, and prevent any buyer from switching to a competitor
(Aaker and McLoughlin, 2007; Blattberg & Deighton, 1996; Reichheld, 2001). It is
suggested that this can be achieved by influencing consumers’ brand knowledge and
brand evaluations over time and through use (Ambler, 2003; Keller 2008; Keller &
Lehmann, 2006; Reichheld, 2003). For any growing FMCG brand, the behavioural
outcomes of loyalty would thus manifest over consecutive periods of panel data as
observable trends in performance metrics such as customer retention (repeat-purchase
rate), average purchase frequency, share of category requirement and proportion of
sole-brand buyers. These effects would not of course be enjoyed to the same extent by
less successful competitors and so as brand shares shifted, market structure would
become segmented by very substantial variation in behavioural response to the
competing offers in the category.

The empirical evidence casts doubt on the proposition that a customer base
differentiated by behavioural loyalty can exist at all. Bennett (2010) has argued,
following an extensive review of loyalty studies published over fifty years, that
managers should not even “try to manage loyalty”. Limited observations suggest
instead that if a brand becomes more popular, its growth is related to increases in
penetration, while higher retention and purchase frequency remain constrained by

Double Jeopardy (Anschuetz, 2002; Sharp, 2010).
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If as suggested differential brand-equity effects are cumulative and lead to
gradual changes in aggregate consumer behaviour, then any emerging segmentation
may not be observed in the medium term. A long-term view might reveal a different
story. In this chapter, literature is reviewed in order to establish what behavioural
evidence might be expected to emerge over the longer term if loyalty, brand or
customer equity strategies were successful. The point is that up until now the
cumulative effects of brand equity may have been obscured or confounded by the
sampling processes used in the collection of panel data, by respondent defection, and
by the short-term nature of previous observations. Since this research considers a
twenty-six quarter dataset of continuously reporting households, and may now
identify exceptional, dynamic brands in otherwise stationary markets, the behavioural
drivers of market-share change will become apparent. If they are systematic, the
knowledge will be of importance to practitioners, and this consequently defines the

third research objective:

To understand changes to buying patterns attaching to any dynamic brands.

The remainder of the chapter is structured as follows. First, a brief overview of
the consumer & brand loyalty literature identifies four main categories of loyalty
measure. Brand & customer equity research is then reviewed in order to describe the
expected behavioural outcomes proposed by equity strategies with an example from
recent panel data. This is followed by a discussion of conflicting but limited empirical

evidence, contextualising a gap in knowledge and the third research objective.

4.2 Brand loyalty

Conceptualisation

Brand loyalty is the mechanism by which firms capture superior value over time from
their customers (Kotler ez al., 2008) through repeat purchase and increasing share of
wallet. The literature has for decades described the process of segmenting markets,
and creating satisfaction through tangible (Haley, 1968; Levitt, 1960; McDonald and
Dunbar, 2004; Smith, 1956; Webster, 1986), or intangible (Ries and Trout, 2001)

differentiation of brand attributes. Heavy users can thus be persuaded to buy more
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often, lighter buyers will become heavier buyers, and any buyer can be dissuaded
from switching to a competitor maintaining the competitive advantage through loyalty
(Schultz, 2010). Uncles, Dowling and Hammond (2003), suggest that many firms
have invested in formal customer relationship management programmes and loyalty
schemes with two aims; first to increase sales by raising purchase/usage levels and the
range of products bought, and second to retain buyers in order to maintain the
customer base.

Mellens, Dekimpe and Steenkamp (1996) list the benefits of a loyal customer
base to firms as being: higher profitability, lower marketing costs, a reduction in
consumer price sensitivity, greater trade leverage, valuable time to respond to
competitor activity, and a better price when the brand is sold. From their earlier

review of the literature Jacoby and Chestnut (1978) define brand loyalty as;

"The (a) biased, (b) behavioral response, (c) expressed over time, (d) by some
decision-making unit, (e) with respect to one or more alternative brands out of
a set of such brands, and (f) is a function of psychological (decision-making,

evaluative) processes.”
(1978, p.80).

They expand on this as follows. A biased behavioural response implies that marketers
should be able to influence repeat purchase behaviour and improve it in favour of the
focal brandand that any achieved effect should be persistent (although as Brown
(1953) first showed, not necessarily constant over a purchase sequence). The decision
making unit can be interpreted as an individual, household or firm therefore marketers
must be clear about who is the influencer and who is the purchaser. For example, in
FMCG categories there may well be switching at the household level, but this is
partly allowed for with the implication that loyalty may be expressed towards several
competing brands, and be polygamous (Ehrenberg, 1988) as is seen for example in
household panel data. Finally, loyalty is the result of a psychological process
involving evaluation of alternatives, and resulting from a commitment towards the
brand. This attitudinal component is a requirement for brand loyalty that distinguishes
it from repeat-purchase.

It has been argued that such commitment might develop over time through
usage and satisfaction (Oliver, 1997; 1999), trust (Morgan and Hunt, 1994), or

through the growing positive affect described in many tri-component models of
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attitude development (Schiffman & Kanuk, 2009). Mellens et al., (1996) thus see
brand loyalty as an explanation for repeat purchase behaviour over time.

On the other hand, some have considered that much repeat buying behaviour
might be simply inertial (Jeuland, 1979), or at least constrained by heuristics
(Hoyland, 1984) or by bounded rationality (Gigerenzer, 2004), thus limiting the
possible influence that marketers may be able to exert (Graham, 2009). In addition,
the correlation between stated attitude and subsequent behaviour has long been known
to be weak at best. East, Gendall, Hammond & Lomax (2005) argue that loyalty is a
useful concept if it can be used to predict and therefore manage behaviour, but while
individual components of loyalty can predict some individual outcomes well (for
example, they show that repeat patronage predicts retention and search behaviour),
combination concepts perform poorly. Jacoby and Chestnut made the point that there
are so many variables at play predicting performance from attitude that consumer
brand choice appears to be as-if random. The benefit of behavioural as opposed to
attitudinal or composite measures is therefore that they describe actual performance
based on behaviour over a period of time (Mellens er al., 1996). Many successful
aggregate-level stochastic models of multi-brand buying (e.g. Bass, Jeuland &
Wright, 1976; Goodhardt, et al. 1984; Kalwani & Morrison, 1977) assume a zero-
order choice process and stationarity in modelling market outcomes.

Behavioural measures of loyalty can be taken at the individual or brand level
(East, Gendall, Hammond & Lomax, 2005). The distinction may be important since
many individual switching sequences over time aggregate into stationarity from
period to period, as conditional trend analysis demonstrates (Bass, Pessemier &
Lehmann, 1972; Goodhardt & Ehrenberg, 1967), therefore any variance from
stationarity may need to be examined at an individual level. Loyalty measures
aggregated to the brand level include those already discussed, including brand
switching and repeat proportions, and market share. Individual measures have also
been taken over a succession of purchases and aggregated in discrete choice models
(Guadagni and Little, 1983).

At the individual level, measures include proportion of purchase (e.g. SCR),
first-brand loyalty (East, Harris, Hammond and Lomax, 2000), average purchase
frequency, and sequence of purchase measures. The important point to be drawn here

is that while marketers may often think deterministically in deciding which individual
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consumers to influence most cost-effectively, the outcome of that investment will

always be seen in aggregated market data and in comparative brand performance.

4.3 Brand equity

Loyalty is considered to be one component of brand equity, for example Aaker
(1991) describes “The willingness of customers to repurchase the same brand” as one
of the four assets of brand equity, while Keller (2003) sees brand resonance as the
apex of the consumer based brand equity pyramid. According to Christodoulides and
deChernatony (2010), the brand equity construct is an attempt to reconcile the short
and long-term returns on investment in the market-based asset. It links marketing and
shareholder value, since it represents both the financial value of the brand, and its
ability to deliver a future revenue stream at enhanced margins (Ailawadi, Neslin &
Lehmann, 2003; Ambler, 2002; Gupta, Lehmann & Stuart, 2004; Simon & Sullivan,
1993). Brand performance is driven by an attitudinal loyalty component, whose
strength gives a protective buffer against competitor actions (Hollis, 2008; Keller,
2008).

Management performance on these cognitive measures is categorised as a
direct outcome by Christodoulides et al., (2010), leading to the indirect outcome of
brand performance. Park and Srinivasan (1994) suggest that brand equity outcomes
are driven by two generic strategies; achieving a price premium and building market
share, and ever since the earliest contributions to the field, from Srinivasan (1979) and
Farquhar (1990), most researchers have found increased market share to be an
indicator of greater brand equity. Table 4 summarises some of these findings, and
demonstrates how greater consumer loyalty has been integrated into the definitions
through attitudinal measures of preference, purchase intention, perceptions, beliefs
and relationship strength and the expectation that this leads to greater purchase

frequency and retention.

4.4 Outcome variables of brand equity

Besides the impact on marketing promotions and product introductions (Aaker
& Keller, 1990; Slotegraaf and Pauwels, 2008) and strengthening price premiums
(Ailawadi, Neslin & Lehmann, 2003), strong brand equity is also credited with
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reducing firm risk (Rego, Billett and Morgan, 2009), protecting the brand in product-
harm crises (Van Heerde, Hellsen & Dekimpe, 2007), and creating a focus for
integrating organisation-wide brand management (Ind & Bjerke, 2007) including
corporate societal marketing (Hoeffler & Keller, 2002). Moore, Wilkie and Lutz
(2002) have demonstrated its selective impact on the intergenerational influence on
brand choice, while Park, Maclnnis, Priester, Eisengerich and Iacobucci (2010)
isolate a brand attachment driver of brand equity as a predictor of improved
competitor cross-sensitivity.

The behavioural outcomes of brand equity are thus largely those expected of
brand loyalty — that a brand with stronger equity has more loyal customers than its
competitors, who will buy more and switch less over time. In addition, attitude-driven

behaviour towards higher-equity brands should respond more positively to marketing

intervention, and thus over time lead to market share gains.

Table 4. Indicators of Cognitive and Behavioural Brand Equity

Study Definition Proposed Indicator
Srinivasan “the component of a brand’s  Direct: changes in Indirect: market share
(1979) overall preference that is not  individual preference changes through
explained by the multi- penetration
attribute model.” (p.12)

Farquhar “the added value with which  Direct: attitude Indirect: market share,

(1990) a given brand endows a strength, awareness, market dominance,
product.” (p.7) continued preference loyalty.

Keller (1993)  “The differential effect of Direct: “Consumer Indirect: “probability
brand knowledge on perception, preference  of brand choice...
consumer response to the & behavior.” greater consumer (and
marketing of the brand.” retailer) loyalty [and
(p-8) decreased]

vulnerability to
competitive marketing
actions.”

Cobb- “..the added value that a Direct: attitude, Indirect: Increased

Walgren, brand name gives to a perception, salience, volume/market share.

Ruble & product...” (p.26) preference, purchase

Donthu intention.

(1995)

Ambler ... the sum of the habitual Direct: brand Indirect: market share

(1995) behaviours of those in the relationship strength via distribution & SCR
marketing channel.” (p.338)  (conation)

Agarwal & “.... The added value of the  Direct: perception- Indirect: market share

Rao (1996) brand.” preference-intention- through penetration.

choice.
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Aaker (1991)

Dyson, Farr &

“A set of assets and
liabilities linked to a brand,
its name and symbol that
add to or subtract from the
value provided by a product
or service to a firm and/or
that firm’s customers.”
(1991, p15).

The strength and resilience

Direct: loyalty,
perceived quality,
associations &
awareness.

Direct: Rational,

Continued,/ ...

Indirect: market share,
loyalty, distribution.

Indirect: Value share

Hollis (1996)  of intangible mental brand emotional & salience- of requirements &
associations. based drivers purchase frequency
loyalty measures.
Keller & “The brand value chain Direct: “...prevailing Indirect: market share,
Lehmann offers a holistic, integrated customer mindset” retention, purchase
(2003) approach to understanding (p-29) frequency, WOM.
the value created by brands.”
(p-28)
Indirect: The
Reynolds & “The value of a brand’s Direct: beliefs, contribution to market
Phillips loyal customers relative to behaviour and the share from the size and
(2005) other brands in the category  likelihood of these vitality of the core of
in financial terms” (p.183) remaining constant in loyal brand buyers
the future. relative to competing
brands.
Oliveira- “...the marketing effects Direct: perception, Indirect: Market share
Castro, uniquely attributable to the attitude, intention. increases (but observed
Foxall, James, brand..” within a buying
Pohl, Dias & context), preference.
Chang (2008)
Park, A willingness ... “to express  Direct; Brand attitude,  Indirect: SCR and
Maclnnis, an intent to engage in attachment & need-share
Priester, difficult behaviors—those prominence
Eisingerich &  that require investments of
Tacobucci time, money, energy, and
(2010) reputation—to maintain (or

deepen) a brand
relationship.” (p.14)

4.5 Behavioural measures of customer equity

A separate stream of the literature proposes targeted investment in the firm’s
customer base in order to build customer equity (Blattberg and Deighton, 1996). This
idea was largely based upon Reichheld’s work on retention, and his attribution to
loyalty of increasing profitability from price premiums, added referrals, cost savings

and revenue growth. Customer equity is achieved through an optimal balance of
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spending between acquisition and retention designed to enhance the returns from
loyalty and grow overall customer lifetime value. Gupta, Lehmann and Stuart (2004)

define CLV as:

“the discounted future income stream from acquisition, retention and

expansion projections and their associated costs. (p.7)

The interest in customer-centric marketing initiatives has been driven by ever
increasing volumes of purchase data, and the relationship opportunities offered by
web-based interactions (Jain and Singh, 2002), as well as by a desire to analyse the
profitability of different customer segments. Research has included both repertoire
and subscription markets, but findings have been contradictory in FMCG markets.
Zhang, Dixit and Friedmann (2010) find that loyalty is positively associated with
customer revenue and customer retention, yet Reinartz and Kumar (2000; 2002), and
later Gupta and Lehmann (2005) found the evidence less convincing. These studies
have drawn attention to the limitation of short-term panel data in assessing lifetime
value, the split-loyal nature of frequently purchased categories, and heterogeneity in
consumer purchasing. Nevertheless, others (e.g. Blattberg, Getz and Thomas, 2001;
Zeithaml, Rust, and Lemon, 2001; Venkatesan and Kumar, 2004) have proposed
further models of increasing long-run customer spend, firm profits and shareholder
value.

Customer equity theory proposes that the customer base of any successful
brand becomes segmented by its behaviour over time, purchasing more frequently and
switching less often than the buyers of other brands. The expected behavioural

outcomes of loyalty, brand and customer equity strategies are described next.

4.6 Expected behavioural outcomes from equity strategies

Behavioural outcomes are cumulative. Keller, (1993; 2008) argues that
consumers’ associative mental structures are built over time and through different
exposures to the brand, and develop slowly into consumer based brand equity.
Reichheld’s well-known chart of the sources of rapidly increasing profit (2001, p.39)
shows growth evolving over seven years from acquisition. Both are congruent with a

hierarchy of effects view of loyalty, that with tenure consumers may become more
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valuable as they are shepherded up a loyalty ladder or pyramid (Dyson, Farr and
Hollis, 1996) or taken on a brand journey (Hollis, 2008). For any successful brand,
the effects of increasing equity or loyalty in the customer base should therefore

manifest in behavioural trends in consecutive equal periods of panel data and show:

e Animprovement in market share at the expense of brands with lower equity
(e.g. Keller & Lehmann, 2003; Oliveira-Castro et al., 2008; Srinivasan, 1979)

o A steady growth in all loyalty measures, as the brand’s existing buyers begin
to switch less and buy the brand more often. This would be expected to lead to
rising purchase frequency, repeat purchase and share of category requirement
metrics (e.g. Baldinger & Rubinson, 1996; Reichheld, 1993; 2001; Dyson et
al., 1996; Park et al., 2010).

e An increasing number of 100% loyal buyers in each consecutive period, as
retention measures gradually take effect. (e.g. Blattberg et al., 1996; Rust et
al.,2004)

e Stable or perhaps falling penetration, since marketing efforts are directed at
retaining existing but valuable heavy buyers and trading up potential loyalists.
The many light buyers who do not engage with the brand can thus be allowed
to defect or may even “be resigned”.

o FExtreme decline in duplication of purchase metrics, as a “strong” brand
becomes completely partitioned from former competitors with whom it no
longer shares its own consumers. There may also be a slight increase in

switching between the remaining competitors (Schultz, 2010).

A further trend not described in the literature, but implicit from these changes in any
stationary market, is the emerging differential customer equity — brands with more or

less valuable consumer bases - that would continue to drive trending market share.

o Declining loyalty metrics for one or more competitors. As more valuable
consumers migrate to the brand with the highest equity, the less valuable but more
numerous light category buyers remain with, or switch between less successful

and declining brands.
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Table 5 is an example from recent panel data of what such a category might
eventually look like. Of course it is only a cross section and therefore gives no

indication of the evolution in the behavioural metrics.

Table 5. An Exception to Double Jeopardy. Annual performance metrics for six
leading UK ground coffee brands.

Brands Brand Size Loyalty Related Measures Switching (annual)
Mkt. Pen. Purch % Buying... SCR 100% % of the brand's buyers
Share % Freq. Once 5+ Loyals who also bought...

% (b) (w) % % % % D/E. T/co Saly Tas. Tay/s L/za

Category 24 5.6

Douwe Egbert 18 7 34 58 16 44 41 - 16 10 2 10 7
Tesco 11 4 37 57 19 41 30 29 - 16 2 14 10
Sainsbury 9 4 32 62 16 39 35 19 16 -2 12 9
Tassimo 8 2 6.8 33 33 81 67 8 4 5 - 2 3
Taylors 7 3 34 58 15 34 27 27 20 17 1 - 11
Lavazza 4 2 26 63 11 28 32 25 20 19 2 16 -
Average 33 60 15 35 32 25 18 17 2 14 8

Source: Kantar WorldPanel 52 weeks ending July 15th 2007

From the table, which shows annual performance in the UK ground coffee category, it
is clear that Tassimo is violating the Double Jeopardy law, demonstrating all the
desired outcomes of customer equity. Reading the columns from left to right, it has
half the penetration and twice the purchase frequency of the similar sized competitors
that bracket it (both of which conform to the expected Double Jeopardy regularity),
and is therefore displaying the exceptional loyalty outcome associated with the idea of
“brand resonance”. Reading across its remaining loyalty metrics, it can be seen that it
has a completely different buying distribution from its competitors; half the category
proportion of light buyers, and twice the average proportion of heavy buyers. Two
thirds of Tassimo buyers are 100% loyal (as opposed to only a third in the rest of the
category), the brand makes up over 80% of its buyers’ ground coffee requirements
and its own average purchase frequency (6.8) is higher than the category average (5.6)
by over a pack a year. In short, the brand has a differentiated consumer base
compared to rivals. Tassimo has effectively lifted itself clear of its competitors; its

buyers just don’t drink much coffee from any other brand.
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The interpretation depends upon the definition of the competitive set; to use
Tassimo branded products, consumers must have previously purchased a Tassimo
coffee maker, which only brews coffee using Tassimo cartridges. It is not attitudinal
loyalty and brand segmentation, but a functional partition in consumer buying-
behaviour, which will remain until competitors emerge (as they have done in
subsequent years). At first glance this may seem to be a powerful growth strategy, but
an important implication is that the brand has limited its opportunity to increase sales
by targeting only a tiny segment of an already small market. This is the outcome of
any segmentation strategy, for example benefit segmentation (Haley, 1968), which by
extension chooses to ignore very large numbers of category buyers who are potential
customers. There is substantial further empirical evidence suggesting that loyalty
strategies might not be generally as effective as the literature suggests. In the next

section, this evidence is reviewed.

4.7 Conflicting evidence

Contrary to some opinion, brand loyalty does exist in Dirichlet markets (Sharp
et al., 2012), but it is both polygamous and undifferentiated, at least in the medium
term, between competing brands. Consumers largely view each brand in the market as
substitutable, but each household buys regularly from within its repertoire. For a
segmentation strategy to be successful, marketing interventions must create or
influence such a clear divergence in brand-attitude and preference between distinct
groupings of category buyers that it is powerful enough to drive a persistent,
differential (and eventually sole-loyal) brand response. The evidence for this
mechanism is weak or conflicting at best.

Kennedy & Ehrenberg (2001) examined the variances between rival brand
users’ profiles using the TGI survey database, and found that there was no brand level
segmentation. Their data included 200 different demographic, attitudinal and media
usage variables for 25,000 adults buying 42 different categories of goods and
services. Rather than discovering that different brands appeal to different people as
the segmentation literature suggests, they found that similar brands appealed to
similar people. Competing brands were shown to have such similar consumer profiles

that the variances, where found, were considered to be unactionable. This work is
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important because it links the direct and indirect measures of equity outcomes. The
findings support the propositions that consumer attitude is a consequence of
experience, that customers use a portfolio of acceptable brands and that they hold
similar attitudes towards each. Although category buying sometimes exhibits
partitioning around a functional benefit (diet or decaffeinated cola variants for
example), this only reveals the existence of a sub-market within which the
Duplication of Purchase law still applies, and usually with only a slightly reduced
level of competition within the wider category. Segmentation may not emerge even
within a wider generic context, as Graham & Danenberg, (2011) show in a whole-of-
consumer seafood purchasing study. The absence of differentiating consumer
characteristics is a fundamental finding, and it has been replicated in increasingly
large-scale studies over three decades (Hammond, Ehrenberg and Goodhardt, 1996;
Kennedy et al, 2001; Uncles, Kennedy, Nenycz-Thiel, Singh & Kwok, 2012)

Behavioural evidence also suggests that customers regard competing brands as
substitutable, and that attitudes are reinforced by experience. Ehrenberg, Barnard &
Scriven, (1997) argue that sustained growth through tangible differentiation remains
unlikely since market forces dictate that competitors will swiftly match any
meaningful advance. In any case, such advances are likely to be at the product rather
than the brand level.

Evidence of the normal behavioural response to positioning is clearly seen in
the ground-coffee data in Table 5 where wide variation in market share is evident
between competing and widely differentiated brands. Douwe Egbert (18% share) is a
“continental” brand, while Taylor’s (just 7%) competes on the basis of the expertise
of its English roasters and blenders. But the difference in brand size is not because
Taylor’s buyers are any less loyal (they are clearly not), but because there are only
half as many of them in the period. Buyers of each brand (with the exception of
Tassimo), including Lavazza with its Italian provenance and own brands with a price
positioning buy that brand at the same rate over the year, and each brand has roughly
the same proportions of light and heavy buyers. Coffee buyers shop around.

The sales importance of light buyers is completely overlooked in customer
equity strategies. Even Coca-Cola, the world’s most valuable brand (Interbrand, 2011
p.18), has a typically skewed purchase frequency distribution, so that half of its UK
consumers buy it only once or twice a year (Sharp, 2010). Ehrenberg et al., (1997)

argue that because typical purchase propensities are so light, and because consumers
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regard competing brands as substitutes, what matters most to any brand is therefore
not differentiation but salience, the propensity of the brand to come to mind in buying
situations, (Romaniuk, 2003). Salience levels have been linked with defection in
subscription markets (Romaniuk and Sharp, 2004) and with advertising effectiveness
(Miller and Berry, 1998), which implies that marketers should think less about brand
love, and more about herding cats. The objective should be to nudge very large
numbers of “lapsed” light buyers back to make another purchase of an acceptable

brand that they have probably bought before.

4. 8 Individual-level attitude, preference and intention measures

The reliability of attitude, preference and purchase intention measures is itself
brought into question in an experiment conducted by Bass, Pessemier and Lehmann
(1972). Here, individual predictions of brand choice were made for a number of soft
drinks over a number of choice occasions, based on subjects’ stated preference, their
previous chosen brand, and most favourable attitude. On average, these measures
failed to predict future individual brand choice on over half the occasions, with
favourable attitude the least successful predictor of all. Even brand preference,
intuitively a powerful indicator of intention to purchase, was accurate in slightly over
half the choices. Yet throughout the experiment, as brand choices were recorded over
a number of occasions, brand shares remained constant, masking the switching that
was taking place. The outcome became a typical stationary market, based on as-if
random choices, with each brand attracting a degree of loyalty, and a different but
stable brand share.

Dall’Olmo Riley, Ehrenberg, Castleberry, Barwise and Barnard (1997)
confirm that attitudinal beliefs are not firmly held, varying around the 50% average
previously reported between first and second interview. They found that the variance
in repeat-levels at second interview was dependent on the initial response level, thus
displaying a Double Jeopardy rather than a brand or loyalty characteristic. Further
evidence of unreliability is found in Wright and Klyn (1998), which examined the
correlations between “green” attitudes and “green” behaviour in a replication study

covering 21 countries. It reports very low correlations (under .37, and in some cases
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no correlation at all). In short, attitude and preference are poor predictors of purchase
at the individual level.

Warshaw (1980) points out that purchase intention is often conceived as a
moderator between attitude and behaviour (e.g. Howard and Sheth, 1969). It should
thus outperform both attitudes and beliefs in predicting brand choice, but Warshaw
reports poor correlations previously found between intention and behaviour,
supporting Bass et al. (1972) in concluding that intention as well as attitude-based
predictions of choice are probabilistic. On this basis, Wright, Sharp and Sharp (2002)
used the Juster scale to derive aggregated intended purchase probabilities from which
the NBD-Dirichlet could be calibrated, and produced from this stochastic
interpretation of the intention measure a very close fit to standard panel data results.

These papers have therefore long called into question many dimensions of the
brand equity construct, since the degree of attitudinal and cognitive loyalty that any
brand can attract has been demonstrated to be volatile at the individual level, not well

correlated with a behavioural outcome and better treated stochastically.

4.9 Loyalty as retention

A behavioural attribute of loyalty, customer retention, is predicted to lead to
higher profits over time (Reichheld, 2001), but East, Hammond and Gendall (2006)
systematically reviewed the evidence for Reichheld’s claims here, and found little
support. Rather, they suggested that because satisfaction leads to recommendation
increased profits were more likely to be achieved from customer acquisition. The
evidence for customer loyalty schemes has also long been questioned (Dowling &
Uncles, 1997; Sharp & Sharp, 1997; Uncles, Dowling & Hammond, 2003) on the
basis of their limited impact on multibrand buying.

Lastly, the existence of brand equity is not itself a predictor of an imminent
purchase. Some consumers switch brands following a catastrophic loss of satisfaction,
but others may leave for reasons beyond management control, including those who
defect from the category itself. Customers leave a brand for many different reasons,
and may therefore differ in their levels of post-defection brand equity. In the business-
to-business sector Bogomolova and Romaniuk (2009) have shown that only half of

the defectors identified actually switched brands, while 60% of all defection happened
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for reasons beyond management control, and in these cases, equity was not severely
damaged. Importantly, Bogomolova (2010) describes the heterogeneity in lapsed
customers in terms of those who “switched from...” (implying some negative
qualities of the former brand) and those who “switched to...” (implying attraction to
more positive qualities in the new brand). Both groups of lapsed customers were
found to retain some degree of brand equity towards their former brand, although with
differing propensities to return to it. Despite the existence of this equity however,

even over the long term (five years), that propensity had still not been activated.

4.10 How brands grow (and decline)

In established categories, Barwise and Meehan (2005) argue that brands grow
not through differentiation, but by being simply better. Despite competition, brands
still have an opportunity to outperform on the generic category attributes, and on that
basis they will attract more category buyers of all classes. Sharp (2010) supports this
concept. Acquiring new buyers is essential, but because any brand’s buyers are first
and foremost category buyers, reaching all buyers is vital, especially the light and
occasional buyers of the brand.

There is some empirical evidence of dynamic brand performance, but as
previously noted, this is either cross sectional (giving no trend data) or short term
(raising questions about persistence). Such evidence supports the view that growth,
when it does occur, is related more to increases in penetration than in loyalty;
retention and higher purchase frequency predictably follow the Double Jeopardy
relationship as customer numbers increase. Anschuetz (2002) argues that advertising
should not target a narrow segment, but the broad consumer franchise. This is because
in any period any brands’ revenues depend upon a few heavy buyers as well as a very
large number of lighter buyers. When brands grow, the frequency distributions skew
very slightly towards the heavier buyers, but all classes gain. Purchase data reported
from a rapidly growing dairy brand over two years showed that penetration increases
far outstripped average buying frequency, thus confirming the source of growth to be
large numbers of light and medium buying households attracted to the brand, but also

a few more heavy buyers. The distribution of purchase heterogeneity remains
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approximately constant as brands grow — it is just that the growing brand reaches
many more households in the observed period.

Bennett & Graham (2010), in an analysis of the car market in Thailand
established that the astonishing growth of the leading brand, Toyota, was due not to
any special loyalty, but to the fact that the new category buyers were attracted to
available brands simply in line with their existing share. Thus, as the category
expanded, the Double Jeopardy relationship was maintained. This is a special case,
since unlike competition in an established market here there was a large pool of new
buyers entering the category for the first time. McCabe et al., (2012) also report an
extension in a stationary industrial market, using Dirichlet benchmarks to evaluate
dynamic performance. In this case, an increase in loyalty driven by promotion
preceded a substantial increase in penetration, but it was found once again to be the

number of buyers that had the greatest influence on share change.

4.11 Chapter summary and research objective three

Marketing objectives are designed to contribute both short-run and long run
returns on investment. In the short-run, investment in price-promotion, advertising
and product innovation can deliver substantial sales increases, effects which are clear
to see in the aggregated consumer behaviour reported in panel data. As literature
reviewed in Chapter Three showed however, these generally have little or no
persistence and market shares mostly revert to a long-run mean very quickly. Some
brands do successfully increase market share permanently, and in this chapter the
literature of long-run marketing effects has been reviewed in order to establish what
buying behaviour might drive such change. The main idea is superior loyalty broadly
conceptualised in three categories, customer loyalty and brand equity at the individual
level and customer equity as an aggregate effect. The three typologies are different
but overlapping; each suggests methods for valuing the brand asset based on future
repeat buying and offers management models to husband the cognitive antecedents to
that behaviour and its outcomes. In each case market structure is predicted to evolve
as the brand attracts a growing, differentiated consumer base of heavier spending,
persistently loyal buyers. But as Romaniuk, Bogomolova, & Dall’Olmo-Riley (2012)

point out, little of the equity literature presents any empirical data except to validate
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the measures proposed. The research at hand is concerned not with why things
change; that theory can be established later. What is important here is to describe how
they change, and what impact that has on existing knowledge. Given recent emphasis
on long-term returns on marketing investment, it is now more important than ever to
identify brands that show persistent growth or decline and to examine the supporting
trends in consumer behaviour through systematic observations taken in continuous
long-term empirical data. Where such dynamic cases are found, the third research

objective must therefore be:

To understand changes in buying patterns attaching to those exceptions.

Brand performance metrics are usually reported for time periods that
correspond to standard accounting periods, for example weeks, months, quarters and
years. While much is known about the ways in which behavioural metrics develop
cumulatively over such periods, there is more to learn about patterns of extended
repeat buying, perhaps over years, which have not been observed up until now. In the
next chapter the effects of time on behavioural brand performance metrics is

discussed, and a fourth research objective established.
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CHAPTER 5. VARIATION FROM BEHAVIOURAL
NORMS OVER TIME

Two variances from stationary behavioural norms have been reported in earlier
longitudinal studies of panel data — the leaky bucket and the excess loyalty observed
for some leading brands — which suggest trending purchase propensities. A review of
this literature leads to the fourth research objective.

5.1 Introduction

Managers assess performance at regular and time-bounded intervals, and
benchmarks developed from empirical generalisations in monthly, quarterly and
annual data are now in widespread use amongst marketing practitioners (Knox &
Walker, 2003). The literature reviewed in the previous chapter suggests that the value
of consumer loyalty to a firm lies both in short-term differential effects and in the
persistence and accumulation of those effects over time. Recent research has begun to
argue for longer-term analysis in order to remove potential bias from aggregate
loyalty measures, to describe individual-level loyalty outcomes more accurately and
to understand some unexplained variances in long-run buying measures.

Bronnenberg, Kruger and Mela (2008) have suggested that short-term buying
data may be prone to both right and left truncation. In the latter case, period cut-off
may bias adoption data while in the former the stochastic nature of individual
purchase timing could lead to biases in repeat or purchase frequency measures that
disguise the true extent of consumer loyalty. It is well known that common buying
measures vary with the period of analysis. Ehrenberg, (1988), Bound, (2009) and
Bennett and Graham, (2011) report the regularities as measures of penetration,
average purchase frequency and period-to-period repeat increase in cumulative data,
but it is important to test the boundaries of this knowledge by examining brand
performance metrics in un-truncated long-run data. For example Stern & Hammond
(2004) showed in two categories that over very long purchase sequences share-based
measures of loyalty declined rapidly with purchase incidence much as expected, but
that heavier category buyers exhibited less switching than predicted at lower purchase

levels, thus potentially accounting for the market share premium.
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Then, if management is to invest in relationships with their consumers based
on weight of purchase it is important to know how stable this might be over time.
Although aggregate measures of repeat buying normally reflect equilibrium
outcomes, the underlying heterogeneous patterns of individual level buying are both
complex and dynamic across successive periods. Early work to connect aggregate and
household level data using the NBD in Conditional Trend Analysis (CTA) was
limited in examining only two or three periods; by difficulties in obtaining a
continuous sample (Goodhardt & Ehrenberg, 1967); and in the biases inherent in
describing the large numbers of non-buyers in the period (Chatfield & Goodhardt,
1973; Morrison, 1969; Schmittlein, Bemmaor & Morrison, 1985). The technique has
been recently revived for repertoire categories (Trinh, Wright & Driesener, 2012)
while in subscription markets the use of the Pareto/NBD model has been generalised
to predict customer lifetime value (Reinartz & Kumar, 2003). Available data so far
shows great instability in individual-level purchase frequencies from period to period,
with obvious implications for the valuation of customer equity.

Finally, two known and systematic variances between observed data and
benchmark or model output may have implications for long-term brand growth or
decline. One is the erosion of repeat purchase loyalty (Ehrenberg, 1988; East &
Hammond, 1996), and the other is well-documented evidence of “excess” loyalty
against Dirichlet predictions (Bhattacharya, 1997; Fader & Schmittlein, 1993; Jung,
Gruca and Lopa, 2010; Khan, Kalwani and Morrison, 1989; Stern et al., 2004.) Over
many successive periods, both might trend, leading to boundary conditions for
established empirical generalisations.

Much more may be learnt about consumer loyalty by extending the period of
analysis. When viewed over the long run do increases in cumulative measures
maintain or violate the Double Jeopardy relationship? Does loyalty strengthen over
time for some but not all brands? If the constraints of reporting periods are removed,
then do the changing distributions of purchase incidence and brand choice reveal
cumulative effects that eventually violate stationarity and non-partitioning?

The known regularities in repeat-buying are robust from period to period over
the medium term, and the earlier research objectives of this thesis can be met to
extend this knowledge by examining longer sequences of standard length periods to
the extent of the new panel (that is, twenty-six quarters). However, the variances

already observed between benchmarked and observed individual and aggregate level
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measures may show early indications of a temporal boundary condition, which need

to be explored further. This therefore defines the fourth research objective:

To identify any variance in the expected patterns of repeat buying as a result of

increasing the period observed beyond quarterly and annual predictions.

The remainder of this chapter is structured as follows. First, the implications
of different length periods of analysis on behavioural and managerial measures are
discussed, and a definition of terms established. Next, the relationship between
individual and aggregate measures of repeat buying over time is described through a
discussion of Conditional Trend Analysis (CTA) and the use of the NBD model of
brand purchase. This will highlight two variances from behavioural norms; the first is
the systematic erosion of repeat purchase known as the “leaky bucket” (Ehrenberg,
1988; East & Hammond, 1997) and the second is excess loyalty. The chapter then
concludes with a discussion of the possible long-run implications for marketing

management of these variances, thus contextualising the fourth research objective.

5.2 Cumulative patterns of repeat-buying

Most aggregate measures of behavioural brand loyalty are bounded by a time
dimension, reporting purchase frequency, repeat purchase, or switching and share
based measures within (or between) given fixed periods. In FMCG markets these
periods, established initially for management purposes, are commonly reported in
scanner and panel data in weeks or months, but can be aggregated into quarters, years,
or even longer periods. While managers and researchers focus on loyalty over four- or
twelve-weekly periods, the hoped for outcomes of the substantial and growing
marketing investments seen for leading brands are both short term and long term.

In order to evaluate the success of such relationship-building investments,
marketers must understand the patterns of behavioural brand loyalty that develop as
purchase incidence rises over time. Table 6 below reproduces observed purchase data
reported in Ehrenberg (1988) to demonstrate the cumulative growth in the two main
measures of brand performance for a disguised, but typical product category over a

year. In each of the five lengthening periods shown, the market shares of the five
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brands A to E remain stable, yet the proportion of total households each brand attracts
(b), and its average purchase frequency (w) behave rather differently over time to
maintain those shares.

Reading across the table the penetration of the average brand (and the
category itself, Any Brand) can be seen to grow rapidly, more than doubling between
one week and four weeks. From a month to a quarter the growth slows, gaining only
60% more households, and slows again flattening considerably between six months
and a year. The slowing is caused first by the increasing proportion of repeat-buying
households each brand has in the period, and second, by the rate at which households
in the population buy the category and any brand at all. There are very large numbers
of very light buyers who will be caught as the observation period lengthens but at
some point penetration must reach an asymptote where there are no new households
available. This occurs before 100% penetration in almost all categories, and the rate
of new buyer acquisition necessarily slows because the inter-purchase interval of any

remaining “new” buyers becomes increasingly extended.

Table 6: Cumulative observed brand performance measures.

Market 1 Week 4 Weeks 12 Weeks 24 Weeks 48 Weeks
Share b w b w b w b w b w
% % % % % %

Any Brand 22 1.2 45 23 62 5.0 74 8.8 79 15.7
Brand A 46 12 1.0 28 1.8 42 3.7 55 6.0 62 10.1
Brand B 12 3 1.0 9 1.5 17 2.5 25 33 32 5.0
Brand C 6 2 1.0 4 1.7 7 2.8 12 3.9 17 5.1
Brand D 5 1 1.0 3 15 6 2.5 11 3.1 14 4.3
Brand E 6 2 1.0 4 1.6 7 3.0 9 49 12 6.8
Average 15 4 1.0 10 1.6 16 2.9 22 4.2 27 6.3

Adapted from Ehrenberg,(1988) pp 33-37

The gradual acquisition of new, but light, buyers also affects the growth in w,
but this is not so marked. Ehrenberg notes (1988 p.38) that increases in w are slightly
less than pro rata with increases in analysis period length precisely because more
lighter buyers purchase in longer periods, depressing average frequency.

The Table also shows the developing Double Jeopardy relationship in

cumulative buying. At one, four and twelve weeks, there is very little difference
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between the average buying rates for each of the brands, but a great difference in the
number of households who bought. From six months to a year however the trend with
penetration becomes more marked — “the more people there are who buy a brand the
more often (or slightly more often) they tend to buy it.” (Ehrenberg, 1988, p.35) — so
that by 48 weeks Brand A has five times as many buyers as E, and they buy 60%
more than the average. Market shares are stable as the number of observed purchases
rises with time; the changing sales equation simply reflects the slowing of penetration
growth and the increase in purchase frequency necessary to maintain stationarity. The
probabilities in the development of the DJ relationship are clearly described in East,
Wright and Colombo (2004) with the analogy of counters placed on a chess board to
represent brand purchases; as the board fills, the counters must begin to double up

more frequently as the number of empty squares (new buyers) diminishes.

Figure 1: The observed cumulative development of » and w for Brand A
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Data source: Ehrenberg, (1988) p. 33-37

Figure 1 graphically describes this cumulative development of b and w for
Brand A in Table 6, showing the dramatic slowing of customer acquisition over time
as new buyers dry up, while brand purchase frequency keeps rising. The same pattern
exists for each brand in the table, and for the category, (where penetration slows

rather sooner). Other expected loyalty measures are also implied in these patterns,
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since the longer the period of observation, the more chance any buyer has of making a
second purchase. The polygamous nature of buying becomes more pronounced in
each period, seen in the growing variance between the average and “Any Brand”
measures of purchase frequency in Table 6. As the reference period extends more
switching is captured, individual repertoires expand, and the penetration of sole-brand
buyers falls, as does share of category requirement.

These over-time patterns are captured in Dirichlet theory, so that the
cumulative changes in patterns of repeat buying are predicted in model output, and
have been shown to fit empirical data closely. For example, Ehrenberg used the
quarterly data in Table 6 to calibrate the model, which then closely predicted the
measures in each of the other periods, including the DJ effects seen for Brand A.
Some slight variances are noted (1988, p.38); the output in six months and a year
systematically over-predicts purchase frequency for smaller brands, and under
predicts their penetration somewhat.

Although well-established in periods up to a year or perhaps two, relatively
little empirical work has yet been undertaken to extend knowledge of these patterns in
longer sequences of cumulative purchase data. Such an approach would remove a bias
inherent in the systematic truncation of data that occurs when observing regular
management intervals, and would give a more realistic view of brand strength. It is
possible that behavioural segmentation could emerge in long run data, which is not
apparent when the clock is reset every quarter. Although Stern et al., (2004) present
data that shows the expected decline in loyalty slowing over long purchase sequences,
their evidence is limited to only two categories. Further replications and extensions

are therefore desirable in this emerging area of research.

5.3 Choice and definition of time frames for analysis

The appropriate length of time period for analysis has also been the subject of
some discussion in the marketing and strategy literature. There are two questions of
interest; first, what is the appropriate period over which to measure loyalty for
management purposes? In categories where inter-purchase times are generally long
for example, a week or even a month may not produce results with managerial

relevance because behavioural loyalty does not manifest in that time. The second
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issue concerns the appropriate window in which to view trends in aggregate data in
standard formats. It is important to explain and define the different time frames under
observation, and standardise the definitions used in this thesis. This chapter continues
by drawing attention to the main considerations used in arriving at the definitions of
the expressions short-, medium-, and long-term adopted.

Short-term is used here to refer to periods of up to two years. Dekimpe &
Hanssens (1995) and Ehrenberg (1988) have argued that in that time most marketing
phenomena appear relatively stationary, making it difficult to establish dynamic long-
run effects. Although results of tactical interventions are clearly apparent, they must
be interpreted with care, as they generally do not constitute evidence of a persistent
trend.

As to the appropriate divisions within short-term data, Ehrenberg, Uncles and
Goodhardt (2004) emphasise the effects of time on BPM’s noting that with greater
data volumes a distinction can be drawn between heavy, medium and light buyers,
and an analysis of their sales importance conducted. The interpurchase interval is
therefore an important consideration in markets where buying frequencies are low,
although a quarter is usually long enough to capture at least one repeat (Ehrenberg,
1988). Over the eight consecutive quarters contained in standard panel data, analysis
will therefore identify any immediate loyalty effects of marketing interventions.
Pauwels & Hanssens (2007) established through an ad hoc industry survey that brand
strategy is normally determined in rolling windows varying from quarterly to annual
review. This means that any findings framed in quarters will have both clear
managerial relevance and familiarity.

Medium-term is defined as periods of up to three years. Since most consumer
panels are reported over this time-frame, it is safe to assume that the data have been
collected consistently (Dekimpe & Hanssens, 1995), so that results here may be
compared with scanner data reports, thereby allowing insight into underlying changes
both in terms of consumer behaviour but also of marketing effects on for example,
revenues and distribution. The reversal or continuation of short-term trends may
become more pronounced in this longer window, and over three years data are still
available in finer aggregations such as quarterly, or weekly. Nevertheless, three years
is still shorter than the usual strategic planning framework.

Long term is defined to mean periods greater than three years. The long-term

time frame is managerially important. For example, brand valuation calculations
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commonly take into account the NPV of sales over five years (Ambler, 2003;
Lindemann, 2004; Gupta, Lehmann & Stuart, 2004). The Interbrand consultancy
argue that such valuations may be added to the balance sheet, used as the basis of
licensing arrangements, to raise capital or secure debt facilities, and to negotiate the
contributions from joint venture arrangements.

In the corporate strategy literature Yip, Devinney and Johnson (2008) suggest
that a period of between three to five years is not long enough for an analysis of
sustainable superior performance. The two prevailing strategic paradigms of
competitive positioning and superior resources now require a ten-year life-span for
any competitive advantage to be considered sustained. In addition, they find that
competitive challenges are episodic, emerging every three to five years, while any
strategy must also be contextualised within the business lifecycle, which can last ten
years from peak to peak.

Other authors, including Foster and Kaplan (2001) who discuss the creative
destruction of innovation, examine even longer windows of fifteen to twenty years.
This is because over the long-term the persistence of trends may become clearer, but
at the other extreme, while Golder (2000) reports results over almost 75 years, such
longer studies necessarily report data very coarsely, in most instances annually, or as
variation in a two-sample cross section. Very long-term (two decades plus)
observations may also lose managerial significance (although they may be
academically interesting), and raise questions of data validity & reliability.

There are very few, if any, long-term continuous samples available from
which to examine the detailed consumer behaviour behind evolving trends in
aggregate measures, a question discussed in Chapter Three. In the next section we
describe current knowledge of the variability of individual level purchasing, the

foundation of the established aggregate repeat-purchase patterns in any fixed period.

5.4 The volatile nature of steady purchasing propensities

It is convenient to measure buying behaviour in fixed time periods. The
technique provides a clear comparator for researchers and practitioners and leads to a
useful simplification in that within a given interval the aggregate repeat-buying of any
brand can be described using just two measures, its penetration and purchase

frequency (Ehrenberg, 1988, p.11). The regularities and theories of aggregate-level
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behaviour outlined in Chapter Two all followed from this finding, and yet the
equilibrium outcome is deceptively simple, supported as it is by highly complex
cross-currents of heterogeneous individual-level behaviours, each interwoven across
successive, equal time periods.

One household may purchase a particular brand intermittently, occasionally
switching to it within a regular portfolio of choices. Another may buy the same brand
at the same occasional rate, but be sole-brand loyal. A third may be a heavier user,
buying the brand regularly and often, but sometimes switching to a more premium
alternative. Some apparent non-buyers might eventually make a category purchase
given a long enough dataset. Brand choice repertoires themselves may alter too.
Romaniuk et al., (2010) have suggested this could happen for example with life stage,
or when a serious loss of satisfaction forces a defection (Bogomolova et al., 2009;
Bogomolova, 2010), or when an innovation from a competing brand offers some
particular category advantage (Barwise and Meehan, 2005; Pauwels, Silva-Risso,
Srinivasan and Hanssens, 2004).

In addition, when seeking generalisable patterns, some categories are bought
far more frequently than others, while all contain very different proportions of non-
buying to buying households (Morrison, 1969). To add even further complexity,
while a certain household may have a steady propensity to purchase the brand say
twice a year, those purchases might occur in January and February in one year but not
until October and December in the subsequent year without implying any real loss of
loyalty (Ehrenberg, 1997). It is therefore quite astonishing given the instability in
individual purchase incidence and brand choice that aggregate repeat-buying
measures in fixed intervals such as months or quarters could remain in a near-steady
state even from one quarter to the next.

The variability of individual-level purchasing creates a churn in buying
households in successive periods that appears to have both the potential to develop
into non-stationarity over time, and to be chaotic and hard to track, but in fact, under
equilibrium conditions, as Sharp, Riebe, Dawes and Danenberg, (2002) report, all
brands churn customers predictably. In subscription markets this is easily seen since
customers ‘“subscribe” to a single brand for all their category requirements until they
switch, and so defection is easily identified. In repertoire markets, consumers shop
from a portfolio of brands, and loyalty is often measured as a share of category

requirement. In both cases, aggregate loyalty metrics hold steady from one period to
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the next, but a proportion of any brand’s customers “defect” while an equal number
return; this churn shows Double Jeopardy characteristics in that small brands lose
(and gain) a larger proportion of their customer base each time.

Wright and Riebe (2010) later found that brand defection in subscription and
repertoire markets is therefore predictable simply from a brand’s market share, using
the Hendry model. This demonstrated that such descriptive stochastic models can
provide benchmarks for customer retention but can also usefully model defection
levels for competing brands (since they describe category structure) in subscription
markets where such data is hard to come by.

Given the predictability of customer churn, Sharp subsequently argued (2009;
2010) that loyalty-driven share increases are problematic simply because growth
through improved retention is severely constrained by any brand’s current size and by
Double Jeopardy.

Individual-level consumer churn may have led some authors to conclude that
household buying propensities are not firmly fixed, that they may in fact be readily
and fundamentally influenced by marketing activities. In discussing brand and
consumer equity, Baldinger & Rubinson (1996) present evidence of changing
(improving) loyalty linked to attitude, while Dyson Farr & Hollis (1996) and Hollis
(2008) present a hierarchy of loyalty concluding that consumers may be traded up to
the “bonding” level.

Ehrenberg (1997, p.10) gives an alternative explanation, based on the
stochastic interpretation of observed brand choice behaviour. Under near-stationary
conditions, an individual household’s purchase propensity is steady and can therefore
be viewed as a fixed weekly buying probability of say 5/52, or 0.1. This would
actualize as an above- or below-average purchasing rate in different weeks, and, in
most weeks (certainly in this case), no purchasing rate at all. When it occurs, purchase
timing is simply a random manifestation of the fixed probability of a purchase about
once every ten weeks. The events will occur irregularly, perhaps bunched or spaced,
but this doesn’t mean that the consumer has necessarily changed preference, switched
intention or had a radical change of heart to become a non-buyer — the household
purchase probability still remains fixed at about a one in ten chance in any week.

From this description it is possible to infer that where evidence is presented of
improving loyalty or equity the analysis may have been subject to the regression to

the mean fallacy (Bland & Altman, 1994) in ascribing cause (loyalty) to a purely
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random event (above average purchase frequency). If this were not the case, then as
Ehrenberg points out, why are most brands not growing? The reason is that shifting
individual events aggregate into stationary metrics in any usual fixed period, so that
increases in “loyalty” are exactly matched by decreases.

Romaniuk and Wight (2010) report that over five categories as many as 30%
of any brand’s heavy buyers became light or non-buyers by the following year,
despite brand shares remaining stable. Far from being the most profitable customers,
in FMCQG at least, it appears that heavy buyers are susceptible to downward shifts in
purchase propensities. This supports published results from a CLV study of a direct
mail customer database (Fader, Hardie and Lee 2005) highlighting a dangerous
misinterpretation of the evidence in mistaking long-term aggregate level stability for
long-term individual loyalty.

Goodhardt and Ehrenberg, (1967) classified consumers in a Dirichlet market
by their purchasing behaviour in one period observing the differential changes in the
next, a method known as Conditional Trend Analysis (CTA). They then demonstrated
how customer churn can be modelled using a bivariate NBD, work revived by Trinh,
Wright & Driesener, (2012) in FMCG categories and extended to predict conditional
purchasing expectations in subscription markets in the form of the Pareto/NBD
(Fader, Hardie & Jerath, 2007; Ma & Buschken, 2011; Reinartz & Kumar, 2003). The
NBD itself is a highly generalized model of heterogeneous purchasing in stationary
markets, and is discussed more fully in Chapter Six. In the next section its use in

identifying a systematic variance in repeat-purchase is described.

5.5 Repeat purchase and the “Leaky Bucket”

Under equilibrium conditions, the NBD predicts that there will be no change
in levels of repeat purchase either from period to period or between non-adjacent
periods. Customer retention is a critical indicator of brand performance for marketing
managers, so any persistent trend from this steady repeat-purchase benchmark would
therefore indicate the need for some urgent investigation and remedial action.

Even for popular brands the proportion of households that make a repeat
purchase from quarter to quarter is often surprisingly low. In many FMCG categories

only one third of a brand’s buyers repurchase in the next quarter. This doesn’t mean
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that the brand is failing. Most buyers of any brand will only buy it infrequently, and
may miss one and sometimes several quarters before returning to it. Such consumers
are therefore better characterised as having a light (although regular) purchase
propensity, rather than as being “lapsed” or “new” buyers, and in any quarter, while
only around a third of a brand’s buyers are repeating from the previous period, two
thirds may be returning from earlier periods and from other brands to restore the
equilibrium.

In Repeat Buying (1988, p47) Ehrenberg reported a deviation both from NBD
norms and the expected levels of repeat purchase, which he described as the leaky
bucket, “a repeat buying rate which falls away in non-consecutive periods”. Table 7
reproduces the data, and presents a comparison of repeat purchase levels for five
brands between consecutive and non-consecutive quarters with the theoretical repeat

calculated from the NBD.

Table 7: The percentage of buyers in a quarter who also buy two quarters later
Average of Quarters I/IIT and II/ IV

Non-Consecutive Consecutive Theoretical Norm
Quarters Quarters (NBD)

% % %
ANY BRAND 84 85 84
Brand A 75 78 77
Brand B 54 59 65
Brand C 40 50 67
Brand D 52 53 64
Brand E 67 69 69
Average Brand 58 62 68

Source: Ehrenberg (1988) p 47

At the category level (Any Brand) it can be seen that the repeat proportion is
high, that it is very consistent between adjacent and non-adjacent quarters, and that it
is well described by the model. For individual brands the position is slightly different.
There is some variation, but a comparison of the average values at the base of the
table shows that one quarter’s time lapse leads to a drop in repeat purchase of four
points, a decay of 6.5% in repeat purchase loyalty between quarters that sit one

quarter apart. The implication is that over time, brand loyalty at the individual
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household level may be less stable than the aggregate numbers suggest, and could
continue to erode with each passing quarter.

East and Hammond (1996) replicated and extended the investigation from four
to eight quarters, using data from nine frequently purchased categories in three
countries. The aim of the research was to establish the incidence, scale and shape of
erosion, defined as “the proportionate fall in repeat purchase loyalty”, to discover if
it was systematic, and generalised across brands, categories and continents, or simply
an exception in the original data. By following the repeat-purchase rate of an
identified group of buyers in comparison with the initial quarterly repeat and the NBD
prediction, the study concluded that in the medium term, across the conditions
investigated, erosion was indeed systematic, reaching an average 15% loss in a year.
The NBD already accounts for the variability in individual level purchasing and the
predictable churn described in both Sharp et al., (2002) and Wright et al., (2010), so
therefore this is an important and unexplained variance, which reveals a steady and
cumulative shift in otherwise steady purchase propensities.

Brand leaders were reported to erode more slowly than smaller brands, but
otherwise the phenomenon could not be linked to any other variable such as purchase
frequency, country, category, or market concentration. Erosion is therefore “a
consistent pervasive empirical fact that is little related to the other factors studied.”

It has not yet been established for how long the balance between repeat-
purchase erosion and acquisition is maintained, or if erosion does have an eventual
influence on brand share change over multiple years. It is also not clear if, over time,
the rate of erosion slows or if one segment (light buyers say) is less loyal than
another, thereby leading to behavioural segmentation. Romaniuk et al., (2010) in
episodic data and Stern et al., (2004) in cumulative purchasing have both suggested
that loyalty may be partially dependent on purchase frequency.

In short, erosion in FMCG has remained something of an enigma, partly
because individual repertoire buying and long inter-purchase cycles make it hard to
identify true defectors, but also because brand defection and panel attrition are
confounded in standard consumer panel data. Longer-term observation is now
possible from the continuous long-term panel, from which the effects of returning
“defectors” might be observed. East et al., established that Year One defection was

twice that of Year Two, but extended observations of this trend are now possible.
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5.6 The market share premium

Further exceptions from behavioural norms that might eventually lead to the
breakdown of the Double Jeopardy relationship have been well documented. Perhaps
the best known is the market share premium (Battacharya, 1997; Fader & Schmittlein,
1993; Jung, Gruca & Lopo, 2010), cases of “excess” loyalty for large brands beyond
the Double Jeopardy curve predicted by the Dirichlet. Khan, Kalwani and Morrison
(1988) also reported higher than expected loyalty for smaller “niche” brands and
lower than expected loyalty for larger, “change of pace” brands. These variations are
each important since they represent exceptions to the necessary mathematical DJ form
described in East, Wright & Colombo (2004) and therefore a potential violation of the
Dirichlet assumptions. Three questions are therefore of interest to this research. First,
are such exceptions systematic? Are they persistent, and finally, do they evolve over
time, perhaps leading to market share increases?

In a very large replication study over three retail channels, and covering over
5,000 brands, Jung et al., supported earlier findings in both Bhattacharya (1997), and
in Fader et al., (1993) of a strong correlation between SCR and market share, and of
the association between excess loyalty and high share brands in about three- quarters
of cases. Thus excess loyalty is not universal, but it is prevalent. It may arise for some
brands from a distribution bonus (Fader & Schmittlein, 1993), since if a small shop
stocks only one brand in a category it will usually stocks the biggest. This replication
found no support for the concept of niche brands, but did support Battacharya in
identifying that promoting heavily and discounting hard both lead to lower than
expected loyalty.

Pare & Dawes, (2012) set out to address the question of persistence and found a
similar incidence of excess loyalty (31% of cases across 300 brands in annual
measures) in the first year. When these brands were tracked over two subsequent
years, fewer showed persistent excess loyalty (25% and 22% of cases), a decline of
almost a third. Excess loyalty was confirmed to be a common characteristic of market
leading brands (38% of cases) and of Private Labels (32% of cases), but not a
universal characteristic. No evidence was found for market share growth over this
period although behavioural segmentation of this nature might lead to that result. A
possible reason may be that the variance is in fact due to a systematic bias in the

Dirichlet itself, rather than to any exceptional brand equity and Li, Habel and Rungie
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(2009) report continuing work here, to integrate a lognormal distribution into the
Dirichlet to improve its fit to observed data for leading brands.

The excess loyalty variance is central to a study by Sharp & Sharp (1997) who
use Dirichlet benchmarks in order to examine the effectiveness of customer loyalty
programmes. Expecting to find evidence of excess loyalty for supported brands, they
in fact identify a weak excess loyalty trend across all brands studied, but no
consistency across the supported brands. They identify that the deviation applies to all
brand buyers, non-members as well as members of the programme, thus calling into
question the effectiveness of the scheme itself, and the existence of other influencing
factors on normal purchasing behaviour.

A number of questions remain unanswered. The market share premium
represents a behavioural segmentation for leading brands therefore it is important to

identify how or if this segmentation trends in successive periods of different length.

5.7 Chapter summary and research objective four

The loyalty and equity literature reviewed in Chapter Four suggests that
effective marketing leads to the cumulative realignment of previously steady but split-
loyal purchase propensities towards a single brand over the long-term, but provides
little empirical evidence in support (Romaniuk ez al., 2010). The first three research
objectives of this thesis define an approach to this problem in observations of
successive periods of aggregate data. Recent research has however begun to argue for
longer-term cumulative analysis in order to remove potential bias from aggregate
loyalty measures, to describe individual-level loyalty outcomes more accurately in
order to value them, and to understand some unexplained variances between
individual- and aggregate-level buying measures (Bronnenberg et al., 2008).

In this Chapter the relationship between highly variable individual buying
behaviour and extremely stable aggregate level data has been explained, and this led
to a brief discussion of two systematic variances, both of which may lead to violations
of the Dirichlet assumptions of stationarity and non-partitioning. The case was also
made for an analysis of consumer loyalty in long-run cumulative data, which might
smooth any variances due to stochastic purchase timings inherent in data constrained

by regular time periods, and would give a more valid representation of repeat
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purchase loyalty over a long run of purchases. The fourth research objective is

therefore defined as follows:

To identify any variance in the expected patterns of repeat buying as a result of

increasing the period observed beyond quarterly and annual predictions.

In the next chapter the development and uses of the NBD-Dirichlet model are

described, leading to the contextualisation of the fifth and final research objective.
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CHAPTER 6. THE NBD-DIRICHLET.

In this chapter the development, assumptions, estimation and uses of the NBD-
Dirichlet (Goodhardt et al, 1984) and its underlying theory are discussed. The
Dirichlet describes the structure of any near-stationary category in detail and with a
surprising accuracy of fit, although a small number of systematic deviations have
been observed between theoretical and empirical data. The model has so far only
been applied over quite limited time periods, and the extent to which its assumptions
may hold over extended time frames leads to the final research objective.

6.1 Introduction

A substantial deterministic behavioural literature has evolved in marketing,
drawing on psychological and sociological domains to understand, define, quantify
and predict the impact of wide-ranging variables on individual consumers’ decision-
making. Theories of behavioural learning (Skinner, 1938), personality (Aaker, 2002,
Schiffman & Kanuk, 2008), information processing (e.g. Gigerenzer, 2007; Howard
& Sheth, 1969; Tversky & Kahneman, 1974) and the attitude research of Ajzen &
Fishbein, (1980) have contributed in conceptualising and modelling the determinants

of consumer choice behaviour, yet as Lilien Kotler & Moorthy (1992) concede:

“A model that deals with all aspects of consumer behaviour in complete detail
may be theoretically sound but hopelessly complex in terms of its data

)

requirements and potential for calibration.’

(p.24)

This supports the earlier view in Jacoby and Chestnut (1978, p.3) that the causes
of repeat purchase are so varied and unpredictable that meaningful causal modelling
is almost impossible. On the other hand, stochastic models describe for a given period
the outcomes of aggregated purchasing across a market based on an assumption of
fixed propensities. They describe how people buy for the time being, not why they do
so (Ehrenberg, 1988). But since the notion of steady propensities seems hard to
believe, even over a few quarters, the aim of this research is to identify the continuing
stability of such propensities, and to test the boundary conditions of one of the most

important stochastic models available to management, the NBD-Dirichlet.
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This aim therefore defines the fifth research objective:

To test the predictive fit of the NBD-Dirichlet model over extended periods.

The format of this Chapter is as follows. The general nature of stochastic
models is first described, followed by an account of the evolution and use of the NBD
model of brand purchase incidence and later attempts to extend this to multibrand
buying. This is followed by a description of the NBD-Dirichlet, its assumptions,
estimation, calibration and fit, along with a worked example. A discussion of recent
research extending the uses of the model parameters is then presented, followed by a
brief description of the five known variances from observed data. The chapter
concludes with a discussion of the descriptive rather than prescriptive nature of the
Dirichlet and its general fit to many sets of data, thus contextualising the final

research objective.

6.2 Stochastic models

Stochastic models ignore the many determinants of choice. Instead, they have
their basis in the as-if-random nature of the choice process, and use probability
distributions to estimate consumer behaviour. Their development began with low-
involvement products and categories where conscious decision-making is limited but
switching data are plentiful (Lilien et al., 1992), but have been successfully applied in
many other choice situations over the past forty years, including buying new cars and
white goods, pharmaceutical prescription and even TV viewing (Ehrenberg, Uncles
and Goodhardt, 2004).

A second simplification in stochastic modelling is that purchase feedback is
often disregarded. For a given set of alternatives, any prior choice is considered to be
unrelated to the next. Such models are described as zero-order, and the Dirichlet is
one of these; indeed the zero-order assumption is a central parameter of the model,
and, its authors argue, has a strong basis in empirical evidence (Goodhardt, et al.,
1984). Nevertheless, higher order models have been developed that estimate the
influence of previous (first order) or earlier (second order) purchase on subsequent

choice. Khan, Kalwani and Morrison (1986a) offer a taxonomy of such higher order
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models, arguing that higher than expected switching might imply a non-zero order
process (variety seeking behaviour), while lower than expected switching, might
imply reinforcement behaviour resulting in unusually high loyalty to a particular
brand. Earlier, Jeuland (1979) termed this “inertia” in brand choice, using a second-
order model.

Stochastic models are therefore descriptive: they estimate the effects of
aggregated choice behaviour in a given time frame on a wide variety of marketing
performance measures including market share, penetration, duplication of purchase
and purchase frequency. Outputs are theoretical measures, and are usually used as
comparators for empirical data, providing benchmarks for marketing planning or for
evaluation of recent activities. One of the most highly generalised examples is the
NBD model, introduced into the marketing literature by Andrew Ehrenberg fifty years
ago (Ehrenberg, 1959; Morrison & Schmittlein, 1988), and which has been
demonstrated to produce a “reasonable representation of observed customer buying

patterns”’(p.145) for a single brand ever since.

6.3 The Negative Binomial Distribution

The NBD is simple, requiring no marketing variables as inputs. For any brand,
each household’s purchase occasions are generated by a Poisson process with a rate A.
Within a fixed time period the resulting Poisson distribution captures both long-term
average frequency, but also the irregularity, the zero-order nature, of purchase
occasion timing. Purchase timing appears as-if random for all the reasons previously
noted, e.g. among many other things, households usually buy other brands, some may
stockpile, others sometimes run out without replacing from the category and
unexpected visitors with particular needs occasionally arrive. The pattern is
represented well by a distribution of independent random events with a fixed mean
probability.

Quite apart from purchasing irregularly, individual households also vary greatly
in their purchasing frequency: some may buy instant coffee once a quarter, while
others may make six or eight purchases over the same time. Over the population their
heterogeneity can be described for the period by a gamma distribution, which reflects

the very high numbers of light brand buyers, and the low numbers of heavy buying
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households. If individual household purchasing rates A are distributed across the
population with a gamma mixing distribution, the result is the NBD, or negative
binomial distribution, from which a range of marketing statistics can be predicted for
the following period, or used to benchmark observed results. These metrics include
brand penetration, repeat purchase rates, proportion of new buyers, and the sales
contribution from heavy, medium and light buyers.

The NBD describes “normal” purchasing for any reference period because it
assumes that the distribution of household buying propensities remains fixed and that
individual households remain as Poisson purchasers with strictly unchanging A
densities over time; it therefore allows a rather precise analysis of any behavioural
change in a non-stationary condition. NBD norms have been applied to calculate the
period-to-period effectiveness of promotions in attracting new buyers to a brand
(Goodhardt and Ehrenberg, 1967), the segmentation of seasonal and regular buyers in
the soup market (Wellan and Ehrenberg, 1990), the longer term after-effects of price
promotions (Ehrenberg, Hammond and Goodhardt, 1994) and in benchmarking the
erosion of repeat-purchase loyalty (East and Hammond, 1996).

Various attempts have been made to improve the fit of the NBD by relaxing
some of its assumptions. Herniter (1971), Chatfield and Goodhardt (1973) and
Morrison and Schmittlein (1981) discuss a condensed negative binomial model
(CNBD) based on an Erlang distribution. This gives a more regular purchase interval,
and goes some way to describing the zero class of non-buyers in a sample, while a
second distribution, the NBD with spike, specifically accounts for these with a mass
point for A=0, followed by a gamma distribution across the remaining population.
However, Ehrenberg (1988) notes little is gained in complicating a parsimonious
model and Morrison and Schmittlein (1988, p145) called the attempts “...tinkering
with the basic NBD .

6.4 Multi-brand buying patterns

As Ehrenberg (1988 p221) recounts, the realisation that purchase occasion
rather than branded unit was the appropriate measure for NBD analysis led to further
research avenues opening up, including the exploration of multibrand buying through

the analysis of duplication of purchase. In describing duplication in observed data
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Ehrenberg and Goodhardt (1970) reported that buying for one brand does not
correlate strongly with the buying of another, that the conditional probabilities of
buying brand A are independent of brand B. The important but counterintuitive
implication from this is that categories are generally un-segmented because
competing brands are functionally similar and largely perceived to be substitutable.
Duplication of purchase analysis shows that the buyers of a brand are more likely to
buy any other brand in general than that one in particular. The only measures needed
to establish duplication probabilities are the different penetrations of the competing
brands in the category. These findings subsequently generalised across many datasets,
and were formalised in the Duplication of Purchase Law (Ehrenberg et al., 1970).

The difference between this approach to modelling repeat purchase and the
brand loyalty studies of Brown (1953), Cunningham (1956), and Frank (1967) is that
it examines the proportion of category purchase drawn by each brand in a given
period, as opposed to a sequence of brand choices recorded by individual households.
This approach makes clear the fact that brands share consumers, and that penetration
alone defines the proportion of repeat purchase. These ideas underpin both brand

choice assumptions of the Dirichlet, and these are discussed next.

6.5 The NBD-Dirichlet and its assumptions

The NBD-Dirichlet is a stochastic model of choice probability distributions for
stationary, non-partitioned markets. Since its publication an intense process of
scientific replication and testing has led to wide ranging generalisation under varying
conditions of category, country and time, leading Sharp to describe it as “one of
marketing’s true theories” (Sharp, 2010), later asserting on the basis of its extensive
applications that brands compete in a Dirichlet world (2012).

Dirichlet output specifies detailed market structure for any period, based on five
assumptions, two for purchase incidence, two for brand choice, and one linking
incidence and choice. The assumptions (Goodhardt et al., 1984; Ehrenberg et al.,

2004) are that;

1. Category purchases by each household follow a Poisson process, a distribution

of random events spread irregularly over a long-run average rate and
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independent of previous event timing.

2. Different household average category purchase rates are distributed Gamma
across the population. This usually (but not always) means that there are very
many more light buyers and far fewer heavy buyers of the category in the
reference period.

3. Each household’s choices from the available brands follow a zero-order
multinomial distribution, so that the choice of Brand A on any particular
occasion is independent of any previous brand choice.

4. Different household brand choice probabilities follow a multivariate Beta
distribution over the population, the multivariate Dirichlet distribution, which
describes the near-independence of heterogeneous brand choice probabilities
observed in empirical evidence.

5. Purchase incidence and brand choice are independent of each other. The Beta
distributions of brand choice probabilities are independent of category
purchase rates; market shares are therefore typically the same across light,

medium and heavy buyers.

Two further requirements specify that the category in question should be
stationary, and un-segmented, thus defining Dirichlet markets.

Goodhardt et al. (1984) argue that the assumptions can be justified by
empirical evidence. In established markets consumers are familiar with all the
available brands and buy habitually from a repertoire. Their steady purchase
propensities thus imply a zero-order choice process which can be described by the
fixed probabilities in the model, and which result in equilibrium from one period to
the next. Competing brands are simply characterized by their market shares — no other
attributes, for example change in annual advertising expenditure, are needed to
calibrate the model. The shares are what they are because of past events; for now
markets are un-segmented because consumers largely regard available brands as
substitutable and undifferentiated, and therefore brand switching tends to be
proportional to penetration.

The arguments run counter to the extensive loyalty and brand and customer
equity literature (described in Chapter 4), which propose violations of each of the
assumptions of independence through the persuasive power of marketing; this, it is

hoped, will alter the ongoing propensities of a target group to buy a particular brand.
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Emerging evidence of increased loyalty beyond the category average, or any lowering
of purchase duplication below the predicted rate (brand segmentation), or higher
usage of one brand among heavy users would violate the zero-order purchase and
brand choice assumptions, creating a boundary condition to the theory, and limiting

the predictive capability of the model.

6.6 Fitting the model

The Dirichlet combines the five assumptions in two probability density
functions, the negative binomial distribution (NBD) describing purchase incidence,
and the Dirichlet multinomial distribution (DMD) for brand choice, to model
simultaneously the numbers of purchases for each brand in a category over a fixed
time. In order to fit the Dirichlet, three parameters S, M & K, are usually estimated
from some period of panel data through the method of means and zeros or the method
of moments, or by using the more efficient likelihood theory described by Rungie &
Goodhardt, (2004). Wright et al., (2004) have also reported satisfactory results when
estimating the model from survey data using an adapted Juster scale of purchase
intention probability. The model can then be calibrated from just four inputs (two for

category buying and two for a single brand), and its theoretical output evaluated.

6.7 Parameters

There has been increasing interest in understanding the Dirichlet parameters
(Driesener, Rungie, Habel & Allsop, 2003), and in establishing benchmarks for their
interpretation (Driesener & Meyer-Warden, 2011; Sharp, Wright & Goodhardt, 2002)
since they summarise category purchase incidence and brand choice patterns
parsimoniously. It was not originally envisaged that the parameters might be useful
metrics in their own right (Driesener, 2005), but recent work has demonstrated that
they offer rich insights into category buying. Some findings have already established
useful management benchmarks, not least in establishing stationarity (Sharp et al.,
2012), and the parameters may be used to describe the shape of changing buying
propensities in the population between short and long-run data, Table 8 reiterates and

expands a summary of the descriptions found in Driesener et al., (2005).
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Table 8: Dirichlet parameter descriptions & definitions

S The S statistic describes the brand choice probabilities in the Dirichlet multinomial
distribution (DMD). S reflects the extent to which people differ from each other in
their propensities to buy each brand (Goodhardt, Ehrenberg & Chatfield, 1984). It is
calculated from the sum of the brand alphas (the measure of the population’s
propensities to buy each brand in the category), where the higher the alpha, the more
popular the brand. At one extreme, if S is very high the variance is near zero,
meaning all households have a similar probability of buying brands X or Y, and
switching is therefore “normal”. In this case there are usually many brands in the
category, and each is popular. If S is low, the polarity is at its maximum, meaning a
proportion of buyers always buy brand X, while a proportion never do; this implies
low switching, high levels of sole buyers and has led to the definition in Sharp,
Wright & Goodhardt (2002) of subscription (S<0.2) and repertoire (S>0.6) markets.
S has been described as the switching statistic, but it also encapsulates repertoire
size, both of which are loyalty measures. In theory, S should not change with longer

T, although Stern & Hammond (2004) found that in practice it does.

M  The mean of the distribution of total household purchases of the category in the
chosen period of analysis T. This increases with the length of T, given the increase

in A (M=AK).

K The equivalent of the alpha parameter of the gamma distribution, K describes the
heterogeneity of category purchase rates across consumers. When K is low,
households differ greatly in purchase rates, but when K is higher they differ less.
According to Driesener, Rungie, Habel & Allsop (2003), K describes the
attractiveness of the category, having a critical value of 1. When K >1 (for example
in categories such as toothpaste or salt) it would be expected that given a long
enough time period, and therefore a large enough A, every household will eventually
purchase. When K< 1 (for example with ground coffee) it implies that a certain
proportion of households have such a low propensity to purchase that they can be
described as “hardcore non-users” (Morrison, 1969), although over long enough time
periods some might eventually buy. K describes a characteristic of category buying

that is not expected to change with time in a near-stationary situation.
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A The equivalent of the beta parameter of the gamma distribution (Driesener ef al.,
2003) controlling the scale of the purchase frequency distribution across households.
It should increase linearly with the length of T since the same households make
cumulatively more purchases in longer periods, but in stationary markets A should
remain stable in equal time periods. Increases in category purchase rates (for
example in an emerging product-class such as flexi-pack pet food) would lead to

increasing A values in consecutive and equal periods.

B The category penetration expressed as a percentage and defined as the proportion of
the population buying the product-class at least once in a period. B increases with
longer T, but not pro-rata since it reaches a ceiling of buyers in established

categories, or 100%.

W  The average purchase frequency of the product-class per buyer of the product class in

T. This too increases with longer T, but not pro-rata, and not as quickly as B.

6.8 Known deviations

A model with such comprehensive output from so few inputs, none of which
is explanatory, is likely to produce some deviations from empirical data. Since the
assumptions of the model are of strictly stationary, non-partitioned categories, any
discrepancies might represent conditions that are of genuine interest to the marketer,
or could simply be systematic deviations. Ehrenberg (1988, p.275) calls for further
work to ascertain which discrepancies are systematic, in order to identify true
exceptions in observed data, and later (Ehrenberg et al. 2004), describes five
categories of deviation that have been found. Scriven and Bound (2005) have
expanded this discussion further. We next describe these deviations in order to inform
the analysis of findings against the final research objective.

The variance discrepancy: very soon after the development of the NBD it
became clear that there was a shortfall in the numbers of heavy buyers in the observed
data when compared to the model output. This became known as the “variance
discrepancy” (Ehrenberg, 1988 p.139), and identified as a systematic and regular
deviation. In the search for a better fit, Herniter, (1971) reports efforts to replace the
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Poisson with the Erlang distribution in the NBD, and explanations were also sought in
measurement errors in the data but then discounted. Ultimately it has been dismissed
as a statistical artifact. In the first place it only occurs in readings for very frequent
buyers; few shoppers however buy a typical grocery product more than thirteen times
a quarter. Secondly, it appears to have no impact on the fit of the repeat buying
predictions, and therefore is of little consequence, except insofar as it affects the most
outlying purchase frequency metrics.

Repeat buying: The model assumes a stationary market, and so the proportion
of any brand’s buyers that repeats a purchase from period to period is constant in the
Dirichlet output. Since most categories are only ever approximately stationary, two
discrepancies have been observed here. The first is an occasional over-prediction
between adjacent periods, sometimes by between 5% & 10% from quarter to quarter
(Ehrenberg, 1988). This is not surprising and simply reflects the cut-and-thrust of
brand marketing. When one brand is on deal it may increase its number of repeating
buyers for that period, but will lose them to a competitor again in the next. Ehrenberg
et al., (1994) show that the extra buyers attracted by a promotion are almost always
past buyers of the brand.

The second discrepancy from the model reflects a very real non-stationarity,
the erosion of repeat purchase. This is evident in the declining levels of repeat buying
when observed between two non-adjacent periods, known as “the leaky bucket”. In
this case, lost buyers are replaced each quarter so that the overall category stationarity
is maintained, which means that the fit of the model remains close, although it is not
describing observed data completely. No full explanation of this mechanism has yet
been offered.

100% loyal purchase rates: the model consistently under-predicts the annual
purchase rates of 100% loyal buyers, but this discrepancy varies little from brand to
brand except with market share. Its extent is summarised from 20 UK categories and
334 different brands in Scriven et al., (2004), reproduced in Table 9.

Although the theoretical penetration is a close fit, it is still under-predicted;
however the theoretical average purchase frequency for sole-brand buyers is less than
half the observed rate. The explanation advanced is that the Dirichlet strictly says that
there are no sole-brand buyers at all. The 100% loyals reported as theoretical are those
whose probability of buying is just so low (although still non-zero) that they don’t

purchase a second brand in the estimated period, in this case a year. In reality the
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observed data may well include a few genuine sole-brand buyers who maintain their
loyalty, in addition to the extremely light brand buyers who happen to buy the
category (and therefore the brand) only once in the period. A small number of true
loyals would be enough to cause this deviation without having an effect on the rest of

the model output.

Table 9: A comparison of observed & theoretical annual purchase
measures for sole-brand buyers

20 Categories 100% Loyals

334 Brands Penetration Avg. Purchase

UK Annual % Frequency
o T o T

Average Brand 10.2 8.9 4.6 22

Deviation 9.80% 160%

Source: Scriven & Bound, 2004

In any case, the general finding about sole brand buyers still holds (Ehrenberg
et al. 2004); there aren’t many of them, their numbers decrease over longer periods
with extended opportunities to make one or more further purchases, and they are light
category buyers who buy their single brand no more heavily than anyone else.

A surfeit of medium buyers: the distribution of light, medium and heavy
buyers in the category is occasionally a little flatter than the predictions of the NBD.
There is no explanation for this over-estimation of the medium buyers so far, but an
earlier version of the Dirichlet, the empirical-dirichlet, can be applied in such
circumstances (Ehrenberg, 1988 p.274). The disadvantage is that it cannot predict the
effects of different time periods, on say penetration growth, as the newer model can.

“Excess” loyalty: perhaps the most discussed discrepancy in the Dirichlet
literature is the market share premium, the tendency for leading brands “to behave
like a bigger brand than they already are.” (Ehrenberg, Goodhardt & Barwise, 1990,
p-90). More needs to be known about its persistence and its role in market share

growth or decline.
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6.9 Descriptive and predictive applications

The aim of the Dirichlet modeller is not to establish the best fit to a single set
of data, but rather to seek an approximate fit to many sets of data under different
circumstances of time, place, category or other conditions of interest (Uncles,
Ehrenberg & Hammond, 1995). Used in this way by researchers, the Dirichlet will
benchmark a normal market structure, thereby highlighting any exceptions to
behavioural norms, strengthening known theories of marketing science by uncovering
boundary conditions or in further replication of prior knowledge.

The model is also robust enough to be used in everyday applications by firms
internationally on both client and agency side (Kennedy et al., 2012; Sharp et al.,
2012). Its uses therefore include evaluating past performance in stationary markets
(did we do as well as could be expected?), and in interpreting non-stationarity with
steady-state benchmarks (Bennett et al., 2010; McCabe et al., 2012).

The approximation approach is also adopted in the interpretation of the
model’s parameters, which are not simply ad hoc coefficients but describe identifiable
properties of the buying propensities across the population (Goodhardt er al, 1984).
For example the extent to which households differ in their category buying rates, or
their propensities to switch between the available brands would be clearly seen in
graphic representations of the parameters.

The model has predictive applications too, despite challenges to that effect
(Ehrenberg, 1997b), by projecting what a desired outcome might look like in theory.
This can provide insight to planners about what is actually possible — for example
there still appears to be a law of nature against loyalty-based brand growth
(Ehrenberg, 1988 p.270).

Predictive ability has been built upon replications of the empirical
generalisations of non-segmentation and stationarity, but until now these have always
been time-limited. Fittings attempted for long run data have been cross-sectional and
episodic (for example in Ehrenberg et al., 2000) or to successive but non-continuous
panels (Sharp et al., 2012). If ongoing stable or trending propensities are to be
empirically observed with confidence, then long-run continuous purchasing data is

required, since aggregated samples may well contain different reporting households.
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6.10 The predictive accuracy of the NBD-Dirichlet.

In this next section two examples are given of the predictive ability of the
model: first in capturing the evolution over a year of the patterns in b and w, as noted
in Chapter 5, and then in the wide range of measures the model describes.

Table 10 compares the evolution of the two main buying measures in a
quarter, six months and a year. The observed patterns in cumulative data reported in
Ehrenberg (1988) are replicated here in more recent measures from a different
category, and compared with three different Dirichlet fittings. For the leading brands,
accounting for 48% of market share, it is clear that the model fit between observed
(O) and theoretical (T) measures is good in all three periods, capturing the evolution
in b and w. The column averages fit exactly, although there are minor fluctuations in
the individual brand measures, especially over longer periods. The main exceptions to
the predicted pattern are the excess loyalty for Pantene in every period, and, emerging
between six months and a year, for Head and Shoulders. The emerging deviations are
not observed to disrupt category structure since shares remain stable in each of the

extending periods, although they become more extreme as penetration rises.

Table 10. Cumulative buying measures in the UK Shampoo category

Brand Penetration % Average Purchase Frequency
Brands Share Quarter 6 Mnths Annual Quarter 6 Months Annual
%
O T O T O T o T 0] T o T
Total 40 55 70 1.8 2.6 4.1

Pantene 10 5 5 8 9 13 14|14 13 18 16 23 20

Head & Sh/ers 9 5 5 8 8 11 1213 13 16 16 22 20

L Oreal Elvive 6 3 3 6 6 10 913 13 15 15 19 19

Herbal Ess/es 6 3 3 5 5 8 8§13 13 15 15 19 19

Organics 5 3 3 4 5 7 7114 13 16 15 20 19

Fructis 4 2 2 4 4 6 6|13 13 15 15 18 19

Timotei 4 2 2 3 3 6 5113 13 15 15 18 19

Vosene 3 2 2 3 3 4 4113 13 15 15 18 19

Wash & Go 1 1 1 1 1 2 211 13 13 15 15 18

Average 3 3 5 5 7 7113 13 15 15 19 19

Source: Kantar WorldPanel.
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A feature of the model is the very wide range of performance measures
predicted in its output. As with the main buying measures, these are closely predicted
for each brand, and a more complete table of the output for annual category structure
is given next over a suite of measures that includes not just b and w, but the purchase
rates for light (once-only) buyers, heavy buyers (5+ brand purchases in a year, i.e.
above the category average frequency), average category purchases by brand buyers
in the year, share of category requirement for each brand, penetration and purchase
frequency measures for the 100% loyal buyers of each brand, and predicted repeat-
purchase levels from period to period for each brand. These are all commonly used
measures of brand performance reported by marketing managers.

The fit of the model is generally good over all measures with column averages
within a point or two, correlations between O and T widely in excess of 0.9, and low
mean absolute deviations (MAD). Where there are deviations from expected
performance, as in the purchase frequencies of Pantene or Wash and Go for example,
these are now easily identified, and can be interpreted or followed up by managers in
the light of their deviation from Dirichlet benchmarks. The output also presents other
facets of the normal Double Jeopardy relationship in wider measures, for example in
declining SCR with brand size, or in the higher proportions of light buyers of smaller
brands. In summary, buying appears to be just about normal for each brand over the
year, with one or two exceptions clearly highlighted against the benchmarks.

Several of the known deviations previously discussed are present in this table,
and prior knowledge of these helps to inform the interpretation of individual brand
measures. For example the variance discrepancy can be seen in the very slight
shortfall of heavy buyers (a one point difference in column averages across the
brands), while the model has systematically under-predicted the purchase frequencies
of sole-brand buyers. Perhaps the greatest deviation is in the annual repeat-rates
which are both more extreme in their Double Jeopardy variance, and rather lower than
the model predicts in every case. Therefore while the biggest brands are within a point
or two of the theoretical norm, the smallest brands are observed to have fallen far
short of it. This has still not been explained, but longer-term studies may provide

further insight here.
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Table 11: A comparison of observed and theoretical annual buying measures in the UK Shampoo category

Market Penetration Purchase % Buying Category 100% Loyal Repeat
Brands Share % per buyer Once 5+ Purchase ~ SCR (%) | Penetration Av Purch.
%

o T O T O T o T O T O T o T O T o*) T
Total 70 4.1
Pantene 10 13 14 23 2.0 56 58 10 8 6 6 40 36| 24 19 2.5 1.7 48 57
Head & Shlders 9 11 12 2.2 2.0 54 58 9 7 6 6 39 35 26 19 2.2 1.7 52 56
L Oreal Elvive 6 10 9 1.9 1.9 64 60 6 7 6 6 32 34 18 18 1.8 1.6 40 54
Herbal Essences 6 8 8 1.9 19 65 60 5 7 6 6 31 33 16 18 1.8 1.6 43 54
Organics 5 7 7 2.0 1.9 65 60 8 7 6 6 32 33 17 18 2.2 1.6 35 53
Fructis 4 6 6 1.8 19 66 61 5 6 6 6 29 33 14 17 1.8 1.6 31 53
Timotei 4 6 5 1.8 19 70 61 4 6 6 6 28 32 16 17 2.1 1.6 34 52
Vosene 3 4 4 1.8 1.9 68 62 6 6 6 6 31 32 19 17 1.8 1.6 39 52
Wash & Go 1 2 2 1.5 1.8 79 63 2 6 6 6 23 31 10 16 1.2 15 23 51
Other 53 52 52 2.9 29 41 39 16 19 