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ABSTRACT
PROMOTION INDUCED COMPETITIVE EFFECTS: TWO ESSAYS
Rajeev Airani

0Old Dominion University, 2009
Chair:; Dr. Kiran Karande

This dissertation focuses on thg empirical generalizations related to retailer
promotions. Two essays are developed addressing the generalizations. The first essay
addresses the contradiction in the calciilations of primary and secondary demand effects.
A mathematical proof is developed to show that under Nested Logit modeling,
competitors’ gain assumption is violated. An alternative explanation is provided to
calculate the primary and secondary demand effects. The second essay focuses on the
empirical generalization of the neighborhood price effect. The effects of share and quality
in shaping the neighborhood price efféct are hypothesized and tested. Further, based on
the evidence that neighborhood price'ef_fect and asymmetric share effect generally go
together and contradict the market power notion, a related hypothesis is tested. This essay

brings out new potential empirical generalizations.

Committee members: Dr. John B. Ford

Dr. Larry Filer
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CHAPTER 1. Introduction

1.1 Sales Promotion Trends

Sales promotions are a diverse collection of incentive tools designed to simulate faster
and/ or larger purchases of products or services by consumers or the trade (Kotler 1997,
p664). Following are few of the important facts about sales promotion activities in US
Consumer Products and Goods (CPG) industry:

(1) According to the Annual Promotion Report 2003 of US markets by PROMO and
PMA, more than 30% of the marketing budget is allocated to sales promotion
activities, more than 52% of the companies involve top management for
promotional planning and more than 50% of the time it is used as a tactical and
strategic planning tool. This trend is increasing. (Graph 1).

(2) According to 2008 Information Resources Inc’s {IRI} Times and Trends reports,
around 70% of the CPG categories gain more than 30% of their volume on sales
promotions. This trend has been consistent in the past few years.

(3) Also, consumers have been spending more per occasion/trip and consequently
number of trips is decreasing over a period of time.

Apart from being effective in attracting customers, sales promotions also serve managers
as ‘easy to measure marketing actions” since they can be quantified with the metrics like
change in sales (or market share/ brand switching / category related effects) to a
corresponding promotion campaign. More importantly, sales promotions are also
believed to be an important alternative to advertisement spending to build brands
(Flanagan 1988). Thus, given the ben;:ﬁts and the recent thrust to measure the ROI of

marketing functions, spending on sales promotions has been increasing. As a



consequence of this trend, managers have much higher stake and need for prescriptive

measures related to sales promotions than ever before (Bucklin and Gupta 1999).

Graph 1. Sales Promotion Spending in US Market
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1.2 Types of sales promotions

There are varieties of sales promotions bffered by and targeted to different players in the
market. Following framework depicts the different types of promotions between the
players in the market (Figure 1). Manufacturers stimulate demand by direct marketing
efforts like mailers and coupons directed towards consumers. They also provide
incentives to increase their sales by offering trade promotions to retailers, Trade
promotions are typically in the form of rebates and discounts to retailers. Third set of
sales promotions are the promotions offered by Retailers to Consumers. These include
price promotions/discounts, features and displays. These promotions are either initiated

by retailers or these are passed on to consumers by retailers based on the trade



promotions they get from the manufacturers. This dissertation focuses on Retailer to

Consumer promotions and the empirical generalizations related to retailer promotions.

Figure 1. Sales Promotion Environment
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Given the importance of retailer promotions, two decisive questions faced by the
retail/marketing managers (Leeflang and Wittink 1996, Montgomery, Moore and Urbany

2005) in planning promotions are: |
{1) What should be the optimum promotion mix policy to maximize profits, within
the budget constraints, in terms of increase in sales or market share or percentage

preference for the brand?

(2) What are the prescriptive measures against the promotion campaigns of the

competing brands within the category?



Since, marketing managers, work around these decisions repetitively, many consulting
and market research firms have provided standardized ‘Market Response’ decision
support packages (Hanssens, Leeflang and Wittink 2005, Nair and Tarasewich 2003, Van
Heerde, Leeflang and Wittink 2002, ‘Cooper, Baron, Levy, Swisher and Gogos 1999,
Silva-Risso, Bucklin and Morrison 1999). These packages help managers with the
analysis of sales, competition, interaction and category related effects of promotions.
However, these models do not encomp'z.iss all the empirical generalizations that have been
validated over a period of time in academic research. Among many other reasons, one of
the important reasons for not incorporating the empirical generalizations validated in
academia is that many of these generalizations have contradictory supports and few of

them have little support across the categories or geographies.

1.3 Empirieal Generalizations
The following discussion summarizes the academic findings that require further

investigation due to little or contradictory evidence.
1.3.1 Proportion of primary and secondary demand

Empirical Generalization: Promoted brand gains more from the secondary demand than

from the primary demand.

Explanation. When brands go for promotion they gain sales due to brand switching,
increased category incidence and increased quantity buying. The gain from brand
switching is known as secondary demand since this sale comes from other competing

brands. The gain from increased category incidence and increased purchased quantity



together is referred to as primary demand. Most of the studies interpret that gain from
switching is more than the gain due to increased incidence and quantity buying.
However, when the effects are measured in terms of unit sales under increased category

incidence, gain from primary demand appears to be more than the secondary demand.

Evidence: Gupta (1988), Chiang (1991), Bucklin, Gupta and Siddarth (1998), Bell,
Chiang and Padmanabhan (1999) con‘c]ude that gain from category expansicon is 25%
while gain from switching is 75%. They calculate primary and secondary demand effect
based on the elasticity. However, Van Hecrde, Gupta and Wittink (2003) show that when
the impact is measured in terms of sales units the primary demand is 75% and the
secondary demand is 25%. Following are the areas as indicated or implied by these
studies which need further investi gation.

(1) The calculations of Van Heerde, Gupta and Wittink (2003) study shows that
competing brands gain due to increased incidence, when the target brand goes for
promotion. Since nested logit model does not allow for simultaneous purchases,
competing brands gaining under the promotion of a target brand misrepresents the
promotion effects and thus needs investigation to explore under what conditions

such an effect is observed.

(2) The Nested Logit (NL) models that address proportion of gain from primary and
secondary demand implicitly assume that increased category incidence should be
distributed to all the brands in proportion to their choice probability. Though, such
an assumption is practically acceptable, from a theoretical point of view, since

any brand(s) can increase incidence, only the brand(s) that contributes to the



incidence should benefit from it. Thus, it is required to develop the algebra as

implied by the model to calculate the brand choice probability from the incidence.

Research Issues: Accordingly, the major issues addressed in this dissertation are:
{1) Under what conditions do competing brands gain/loose when a target brand goes

for promotion?

(2) Developing the method (algebré) to calculate the brand choice probabilities from

increased incidence as implied by the NL model.
1.3.2  Market share influence on neighborhood price effects

Empirical Generalization: Brands under promotion gain more from those competing
brands which are nearer in price than from the competing brands that are farther away in

price.

Explanation: Promotion effects exerted by a brand vary across competing brands. This
empirical generalization crystallizes the idea. It states that brands have more competitive
influence on the neighboring brands when ordered in terms of their price. It is an
interesting generalization since, among many other factors like market share, quality and
loyalty that may affect competition b;erween the brhnds, it simplifies that competitive
effects are mainly driven by price (the most important factor). However, given the
understanding that multiple factors may influence competition between the brands under
promotion, this generalization provides a starting point to explore the additional factors.
This section elaborates on market share being an important factor that may define the

competitive effects between the brands.



Evidence: Sethuraman, Smivasan and Kim (1999) provide evidence that when price and
share of the brands are correlated, brands under promotion gain more from the
neighboring brands than the farther away brands in terms of price i.e. ‘neighborhood
price effect’. However, the sub-category level analyses demonstrated in the study of
Wedel and Zhang (2004) shows that competition between the national and private label
brands is more intense than the competition among the national or private label brands. In
this study, prices of the national brands were closer to each other than to the private label
brands and the private label shares in few instances were comparable to that of the
national brands. Thus, these studies imply the following research issues:

(1) Since, the empirical study of Sethuraman, Srnivasan and Kim (1999) employs the
data that has high correlation between price and share, neighborhood price effect
might have come out as an important phenomenon. Thus, it is important to know
if the neighborhood price effect still holds true when there is less/no correlation

between the price and market share of the brands.

(2) It is important to study if there is anything similar to neighborhood share effect.
As mentioned in the previous sections, market share influences competitive clout
and vulnerability of the brands. Neighborhood effects of share will bring out

better understanding of the competitive effects between the brands.

Research Issues: To validate the neighborhood price effects following research questions

are explored in this dissertation:



(1) What is the influence of the market share on heighborhood price effects? If
market shares shape the competitive strength/ vulnerability of the brands in

gaining from the price neighbors?

(2) Is there “neighborhood share effect” i.e. do the brands that have similar market

share gain more from each other under price promotions?

1.3.3  Quality influence on neighborhood price effects
Empirical Generalization: Brands under promotion gain more from those brands which

are nearer in price than from the compeﬁng brands that are farther away in price.

Explanation: Promotion effects exerted by a brand vary across competing brands. This
empirical generalization crystallizes this idea. [t states that brands have more competitive
influence on the neighboring brands when ordered in terms of their price. It is an
interesting generalization since, émong' many other factors like market share, quality and
loyalty that may affect competition between the brands, it simplifies that competitive
effects are mainly driven by price (the most important factor). However, given the
understanding that multiple factors may influence competition between the brands under
promotion, this generalization provides’ a starting point to explore the additional factors.
This section elaborates on quality being an important factor that may define the

competitive effects between the brands,

Evidence: The study of Bronnenberg and Wathieu (1996) shows that, under promotion,
both quality and positioning of the brands provide advantage to high quality tier brands to

gain asymmetrically more from the low quality tier brands. In addition to this study, the



work of Hardie, Johnson and Fader (1993) on consumer preferences also indicates that

quality is an important explanatory variable in explaining the gain/loss under promotion.

However, the study of Sethuraman and Srintvasan (2002) does not account for the brand
quality influence in generalizing the néighborhood pfice effects. Thus, quality influence
on neighborhood effects still requires eXploration. The research issues are:
(1) Empirical studies indicate that quality is an important factor that defines the
éompetition between the brandé. Thus, it is of importance to know the influence

of quality on the neighborhood price effects.

(2) It is of significant importance to study if there is anything similar to neighborhood
quality effect. As mentioned in this section, quality influences competitive effects
between the brands. Neighborhood effects of quality will bring out better

understanding of the price promotion effects between the brands.

Research Issues: The related research questions addressed in this dissertation are:
(1) What is the influence of quality on neighborhood price effects? Do quality
differences between the price neighbor brands influence the neighborhood price

effects?

(2) Is there “neighborhood quality effect” i.e. do the brands of comparable quality

gain more from each other?
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1.3.4 Market power notion

Empirical Generalization: High share brands gain more under promotion than the low

share brands.

Explanation: High share brands have larger consumer base and have comparatively
higher loyalty than the low share brands. High share brands also appear to be less deal
elastic since they are more attractive and have higher pompetitive clout or strength. Under
promotion due to larger consumer base high share brands pull more consumers towards
them. In comparison low share brands do not pull comparable number of consumers
when they go for promotion. This phenomenon of high share brands attracting more
consumers is termed as market power notion. However, when the gains are expressed in
terms of absolute cross effects (i.é° effects measured as the absolute dollar change in price
relative to the category price), low share brands gain more from the high share brands
than the reverse. The fact that low share brands gain more than the high share brands

defies the idea of market power notion.

Evidence: Russell and Bolton (1988); show that high share brands gain more under
promotion than the low share brands. This indicates that higher the share of a brand, it
attracts more consumers and thus has higher market power (Kamakura and Russell 1989,
Heilman, Bowman and Wright 2000, Anderson and Simester 2004). They draw this
conclusion based on the market share attraction modei. On the other hand, Sethuraman
and Srinivasan (2002) based on the Bass, Jeuland and Wright (1976) model show that,
when promotion effects are expressed in terms of absolute cross effects a low share brand

gains more from the high share brand than the reverse. A low share brand gaining more
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under promotion i.e. “asymmetric share effect” questions the market power notion of
high share brands. This study employs absolute cross effects since, share of the high
share brands biases the results of the str_andard elasticity measure. Interestingly, this study
also employs the data sets that are employed by Sethuraman, Srintvasan and Kim (1999).
it should be noted that these studies employ different methodology. Market share
attraction models are employed by theﬂ studies that propose market power notion, while
asymmetric share model is based on brand choice model of Bass. Further, none of these
studies account for the competitive interactions between the brands in drawing the
conclusions. These studies lead us to the following research issue.

(1) It appears that whenever the neighborhood price effect holds true, the market
power notion does not necessal_rily hold true and hence most likely asymmetric
price effect holds true (given that Sethuraman and Srinivasan (2002) and
Sethuraman, Srnivasan and Kim (1999) employ same data sets). Specifically, the
research objective is to understénd the conditions under which the market power
notion or asymmetric share effect holds true based on the existence of the

neighborhood price effect, when model accounts for competitive effects.

Research Issue: Accordingly, the major issues addressed in this dissertation are:
{1} To understand the conditions, under which market power notion or asymmetric
cross effect holds true, based on the existence of neighborhood price effects

employing a model that accounts for competitive effects.



1.4 Contributions of This Dissertaticn

1.4.1 Academic Contributions

12

As mentioned earlier the issues listed in the previous section demand attention, since

there are contradictory and/or little supports to validate the empirical generalizations,

following table lists the contributions.

1.4.2 Relevance to Practitioners

As listed in table 1, this study covers the empirical generalizations that have

contradictory/little evidence. Once validated based on the results it is possible to include

these generalizations in the Market Response models.

Tabhle 1. Academic Contributions

Empirvical Generalizations

Academic Contributions

1. Promoted brand gains more from secondary
demand than from primary demand

2. Brands under promotion gain more from
those brands which are nearer in price than the
brands that are farther away in price

3. Brands under promotion gain' more from
those brands which are nearer in price than the
brands that are farther away in price

4. High share brands gain more under
promotion than the low share brands

1. Under what conditions the competing brands
gain/locse when a target brand goes for promotion,

2, Developing the methed/algebra to calculate the
brand choice probabilities from increased incidence
as implied by the model

The possibility of market share playing a major role
in neighborhood price effects and if there exists .
neighborhood share effect.

The possibility of quality playing a major role in
neighborhood price effects and if there exists
neighborhood quality effect.

This study evolves the conditions under Which|
market power notion holds true.
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1.5 Organization of the Manuseript |

Following is the description of chapter wise details of the dissertation manuscript. The
relevant literature related to sales promotions is discussed in Chapter 2. Theories are
discussed briefly followed by the details of empirical generalizations. Literature is
summarized in terms of their implicatiéns to model building. After which, two essays are
written addressing the issues rﬁentioned in table 1. Chapter 3 (essay 1) addresses
empirical generalization 1 which explains the proportion of primary and secondary
demand effects. Chapter 4 (essay 2) covers empirical generalizations 2, 3 and 4 that
account for the research issues related to neighborhood price effects, market share and
quality along with the implications on market power notion. Chapter 5 discusses the

results and conclusions of both the essays.
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CHAPTER 2. Literature Review

2.1 Introduction

In this chapter the rele\;'ant literature on sales promotions is discussed. Throughout this
study by sales promotions is defined to mean additional shori-term incentives and
benefits including price discounts and price cuts passed on to ultimate consumers either
by manufacturer or retailer along with the basic product offering. There are varieties of
sales promotions offered by and to different players in the market. Following framework
depicts different types of promotions bétwecn the different players in the market (Figure
2.1). The sales promotion literature can be divided based on the perspective or the
relevance of the studies, (1) managerial/manufacturer perspective, (2) retailer perspective
and (3) consumer perspective. This dissertation focuses on Retailer to Consumer

promaotions.

Figure 2. Promotion types between different players in the market
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Features

Trade Promotions Displays

Ex: Buy Back
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This chapter is organized as follows. The literature relevant to different types of
promotions along with the summaries is discussed in first section 2.2. This includes trade
deals, retailer to consumer promotions-and manufacturer to consumer promotions which
are discussed in sections 2.2.1, 2.2.2 and 2.2.3. In section 2.3, the econometric theories of
sales promotions those explain the reasons for the existence of sales promotion practices
are covered (Van Heerde 2001). These theories are discussed briefly under the subsectioh

‘economic theories’ of sales promotions.

Further, in section 2.4 relevant empirical generalizations focusing on sales effects of sales
promotions are discussed. This is followed by the discussions that relates to the research

issues addressed in the dissertation in section 2.5.
2.2 Literature Review on Sales of Promotions

Sales promotions can be classified into Trade Promotions, Retailer to Consumer
Promotions and Manufacturer to Consumer Promotions. Following sections explain each

of these types along with the ﬁndings and summary of important studies.
2.2.1 Trade (Manufacturer to Retailer) Promotions

Trade promotions or trade deals are the special discounts and benefits given by the
manufacturer to the retailers like buy back deals, off-invoice rebates and scan back
discounts. The literature related to trade deals is discussed under the sections of pass
through effects, trade deal profitability, effect of bargaining power of the channel

members on trade deal execution and normative models.
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2.2.1.1 Retail Pass through

Pass through means, the extent of trade deal benefits provided by the manufacturers to
retailers that are passed on to the ultimate consumers (Neslin 2002). Manufacturers
provide deals to retatlers so that they pass the benefits to consumers in the form of
discounts or rebates. However, studies note that not all trade deals get the pass through
(Walters 1989, Abraham and Lodish 1987). It appears that on an average brands get the
pass through of less than 100%, though in some cases it may be as high as 200%
(Besanko, Dube and Gupta 2005, Tyagi 1999). Retailers provide more than 100% pass
through to adjust for their cost revenue benefits (Tyagi 1999). It is also observed that pass
through varies by markets, categories and brands (Blattberg and Levin 1987, Besanco et

al 2005).

Retailers have the objective of maximizing the category sales and profits. In doing so,
they appear to provide better deal support to the high share or popular brands than to the
low share brands (Besanko, Dube and”Gupta 2005, Dube and Gupta 2008). Further, as a
consequence of the retailer approach to trade deals, when low share brands are on trade
deal benefits, high share brands also generally receive retailer promotions. This leads to
cross brand pass through effects (Besanko et al 2005, McAlister 2007, Dube and Gupta
2008). In general it appears that, low share brands have an inherent disadvantage under
the trade deals, because of low deal support, fow pass thtough, cross brand pass through
and when high share brands get pass through lew share brands do not get high cross

brand pass through (Pauwels 2007).



17

There are various other factors that affect the extent and executions of the trade deal pass
through. Few studies indicate that pass through also depends on the type of a trade deal.
If the trade deals are in the form of scan-backs, retailers generally pass maximum benefits
to consumers, while if it is off-invoice then pass through is very low (Dreze and Bell
2003). Such a practice is observed since retailers’ pass through execution is not
accounted while providing the off-invoice trade benefits unlike for scan-back deals.
However, retailers prefer off-invoice deals since it benefits them more in terms of
forward buying and managing the in\«;entory carrying costs (Neslin, Powell and Stone
1993). Retailers also tend to provide regular but low pass through to those brands that
have strong loyal segments. This practice helps them maintain the store traffic for loyal
customers as well as for the switchers (Agarwal 1996). Because of the loyalty eftect, this
practice also implies that high elasticity (low loyalty) brands may not necessarily get

higher pass through (Tyagi 1999).

To add, it is also observed thﬁt the deals that involve low incentives to retailers do not get
significant support and pass through (Walters 1989). If retailers have their own private
labels then national brands need to provide very steep trade deals to get the pass through
(Lal 1990). Retailer pass through also varies by seasonality and positioning of the brand
(Meza and Sudhir 2006). Few studies also indicate that channel coordination by
manufacturers in providing the pull promotions along with the trade deals affects the
extent of pass through (Walters 1989, Kumar, Rajiv and Jeuland 2001, Moreau, Krishna
and Harlam 2001). It is observed that due to regular trade deals, as part of the
manufacturer policy, if consumers have the knowledge of trade deal periodicity then they

tend to reduce their search costs and may switch stores. Thus, retailers prefer irregular
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trade deal pass through executions and also seek direct consumer promotions from

manufacturers to benefit the store traffic (Kumar et al 2001, Moreau et al 2001).
2.2.1.2 Trade Deal Profitability

The most important factors that affect the profit of trade deals is the extent of pass
through and its execution method. In turn, as described in the pervious section, both the
extent of pass through and pass through execution depend heavily on positioning of the

brand, type of deal, channel coordination and deal support.

Studies indicate that trade deal profitability mostly depends on the deal support provided
by the manufacturers and retailers (Hardy 1986). In general, trade deals that are
supported by sales force with consumer promotions appear to be more profitable (Walters
1989, Hardy 1986). The profitability also increases as manufacturers employ multiple
push and pull promotions (Lucas 1996). The trade deals are referred to as push
promotions and manufacturer provided.consumer promotions (like rebates and discounts)
are referred to as pull promotions. The combination of push and pull promotions appear
to work profitable since it attracts price conscious consumers heavily (Gerstner and Hess
1991, 1993). Further, such combination of push and pull strategies make manufacturers
to help retailers maintain regtonal mol_nopoly. Since manufacturers can decide separate
combination of push and pull promotions for each retailer, based on the promotion
combination each store drives its own segments. This decreases store switching leading
to regional retailer monopoly and thug higher trade deal profitability (Kim and Staelin
1999). Studies recommend that creating the synergy between push and pull promotions is

the key for trade deal profitability (Cui, Raju and Zhang 2008, Bruce, Desai and Staelin
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2005, Kim and Stealin 1999). Manufacturers can also increase trade deal profitability by
combining advertisements with the trade deals and by appropriate channel coordination
(Neslin, Powell and Stone 1995, Ailéwadi, Beauchamp, Donthu, Gauri and Shankar

2009).

The length of the trade deals and the duration between the deals also affects the
profitability (Walters 1989, Hardy 1936). Higher the frequency of the trade deals, lower
is the pass through and deal supbort. This leads to lower profits. The positioning of the
.brand in the category or importance of the brand in the category and retailer margins on
trade deals also drive the profits (Cui et al 2008, Walters 1989). High share/sales brands

generate more profit during the trade promotions (Pauwels 2007).

Boatwright, McCulloch and Rossi (1999) study shows that hierarchical models employed
for the analysis of the trade deal profitability indicate many more profit making areas
other than the ones mentioned above. This article highlights the pitfalls in the analysis of

regression models employed for trade deal analysis.

Study of Blattberg and Levin (1987) describes how retailers behave when trade
promotions are offered. Retailers generally tend to forward buy inventory during trade
deals and do not necessarily pass the benefits to consumers. This {eads to loss in trade
deals {Cui et al 2008). The characteristics of low positioning of a brand in a category and
price premium of the brand appear to negatively affect the trade deal profits (Gomez, Rao
and McLaughlin 2006, Haines 2007). Especially, low share brands have very high
disadvantage (Pauwels 2007). Kim and Staelin (1999) also bring out an interesting aspect

of side payments given by the manufacturers to retailers. In their study they note that,
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manufacturers pay additional money to retailers to implement their trade promotions to
get more profit, though substantial portibn of their payments go to the retailers’ pockets.
2.2.1.3 Effect of the bargaining power of channel members on the execution of trade
deals

There are a variety of possible channel interactions between manufacturers and retailers,
based on which party holds the bargaining power. The theoretical literature has examined

some of these effects on the trade deals.

Important theoretical research on the bargaining power in the channel structures is by
Sudhir (2001). In this study the interactions between the manufacturers and retailers
{(Vertical Strategic Interaction) and competition between different manufacturer-retailer
channels (Horizontal Strategic Interaction) are explored. This study notes that in general
there is a shift in the bargaining power towards the retailers. This shift is observed since
retailers can show change in the base line sales due to the promotions they offer to
consumers (Sigue 2008). Important reasons are that manufacturer pull strategies (like
advertisements) are fragmented and since most of the consumer decisions happen at the
point of sales, trade deals loose their significance (Ailawadi et al 2009). In this context
retailer promotions are crucial for the manufacturers to increase the baseline sales. Thus,
from execution and profit perspective retailers appear to have greater control. Also, given
the recent trend of nonexclusive retailing, retailers appear to get more bargaining power

(Lal and Villas-Boas 1996).

Kasulis, Morgon, Griffith and Kenderdine (1999) explore the optimal behavior of the

channel members under alternative assumptions of manufacturer-retailer interactions.
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This study recommends that if manufacturers have higher bargaining power then they
should reduce the number of trade deals. If manufac_turers and retailers have symmetric
power then push and pull strategy should be adopted. However, in many cases it appears
that manufacturers have a say on the total budgets for the trade deals, while retailers have
the bargaining power to set the allocation of funds on different trade deals (Gomez et al
2007). Since retailers have to carry iﬁ:ventory costs and adjust for manufacturers’ deal
policies; they prefer off-invoice trade deals (Manning, Bearden and Rose 1998). Thus, as
the bargaining power shifts towards retailers, off-invoice deals increase and scan-back
or/and bill-back deals decrease. It also appears that manufacturers go with either absolute

or percentage margins, while retailers only prefer percentage margin (Tyagi 2005).

Game theoretic approach is also employed in understanding the power of the channel
members (Lal and Villas-Baos 1996, 1998, Kadiyali, Chintagunta and Vilcassim 2000).
These studies provide empirical methods to measure the power of channel members and
to understand the reasons for this power in terms of demand factors, cost factors and
nature of channel interactions. The analysis in these studies is confined to pricing power
in channels. In determining their optimal prices, manufacturers and the retailers account
for how all the players in the channel choose their optimal prices. Also, these studies
indicate that manufacturers usually :sell their brands through common independent

retailers.
2.2. 1.4 Normative models

Abraham and Lodish (1987) discuss PROMOTER, a system and methodology for

assessing manufacturers’ trade promotions that may be combined with consumer
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promotions. The methodology includes ideas from expert systems to evaluate promotions
on a mass scale with a minimum of analyst intervention. The system uses available data
and contains a knowledge base for identifying and adjusting for data irregularities. The
large potential biases in employing only factory shipment data for assessing promotions
are investigated. This study supports that there is significant forward buying by retailers
during the trade promotions. Kruger (1987) aptly points out that though the above model
is attractive it involves lot of data massaging costs. Other important normative models are
by Neslin et al (1995} and Silva-Risso, Bucklin and Morrison {1999). Both these model
generate manufacturer calendars accozunting for the repeat purchase and acceleration
effects. These studies recommend that acceleration in consumption is an important effect.

Not accounting for such an effect may need to biased calendars.
2.2.1.5 Summary of research related to trade deals

To summarize, literature in trade deals encompasses retailer pass through, trade deal
profitability, effect of bargaining power of different channels on trade deal execution and
normative models. However, as Neslin (2002) mentions the research still needs to focus

on improving the accuracy of incremental sales estimation for trade promotions.
2.2.2 Retail Promotions

Retail promotions include price cuts, in store displays, in store feature advertisement, and
other deals that the retailers pass to the consumers. This section covers the literature
related to these promotions. To capture the essence of retailer promotions, following

review focuses on promotion effectiveness and profitability, consumer reactions to
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promotions, promotion strategy and competitive effects, EDLP strategy and private labels

and promotion effects..
2.2.2.1 Promotion effectiveness and profitability

One of the earlier studies of measuriné promotion effectiveness employing experimental
designs is by Miller and Strain (1970). As the research has grown over a period of time
many such experimental studies meaéuring sales promotion effectiveness have been
developed. For example, a replicated in-store factorial experiment is employed to
measure the effect of in-store promotion and retail advertising on brand sales in the study
of Bemmaor and Mouchoux (1991). Twelve national brands in six nonperishable
consumer goods categories are examined in this study. The results show that the price
clasticities are in the range of 2-11, with larger values for smaller brands. These
elasticities increased from 20% to 180% when the retailers advertised the deals. The rates
of elasticity increment are smaller for the leading brands. The price deal cross-elasticities
of the higher priced brands are found to be smailer than those of the other brands i.e. in
the range of 2-2.7. Significant and plausible effects are consistently found across the
brands, empirically demonstrating that features and displays add significantly to the sales

gains from price reductions.

To add, the study of Anderson and Simester (1998) offers an explanation for the
effectiveness of sale signs. They argue that, sales signs inform customers about which
products have relatively low prices and thus help customers decide whether to purchase
now (purchase acceleration), visit another store ( store switching) or perhaps return to the

same store in the future { purchase delay). Their next study {Anderson and Simester
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2004) analyzes sales sign data from a variety of sources. The analysis yields three
conclusions: first, sales signs are less effective at increasing demand when more items
use such signs. Secondly, total category sales are maximized when some but not all
products have sale signs. Thirdly, placing a sale sign on a product reduces perceived
likelihood that the product will be available at a lower price in the future, but the effect is
smaller when more products have sale signs. The findings suggest that moderation of the
sale sign effect is required in part, since when sales signs are used on more products they
reduced credibility. On the other hand, Areni, Duhan and Kiecker (1999) examine point
of sales features and show that point qf sales features work when featured attribute is a
salient attribute and has high purchase likelihood. Interestingly, study of Walters and
Jamil (2002) finds that consumer responsiveness to features may also result in to cross

category purchases.

As noted, promotion elasticities appear to be the most widely employed promotion
effectiveness measures. Many empiriéal analyses in marketing and economics have
estimated brand price elasticities for specific products in markets to measure
effectiveness (Bolton 1989). The resuits of the studies show that price elasticities or
effect seem to differ across brands, product categories, retail outlets, and regions. Bolton
(1989) proposed few of the market characteristics that may be associated with differences
in brand price elasticities for frequently purchased non-durables. Promotional price
elasticities were estimated for national brands of frozen waffles, liquid bleach, bathroom
tissue, and ketchup for 12 stores. A multivariate model was estimated that relates
differences in the magnitudes of price elasticities to market characteristics. The results

show that market characteristics such as brand market share, coupon activily, display
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activity and feature activity explain a considerable amount of the variation in promotional
price elasticities. Further, the relationships between product category characteristics and
average brand promotional elasticity within the category are also studied (Narasimhan,
Neslin and Sen 1996). In the study ofﬁarasimhan, Neslin and Sen (1996), three types of
promotions and seven category characteristics are considered. One hundred and eight
product categories are studied in total and data for the categories is compiled from
weekly scanner data, scanner panel data, and survey data. The results indicate that
promotional elasticities are higher for the categories that have relatively less number of
brands, higher category penetration, shorter inter-purchase times, and higher consumer
propensity to stockpile. No statistically significant relationship is found between

promotional elasticity and either impulse buying behavior or private label market share.

The important research in the area of quantity promotions has been the flexible
consumption by consumers. Ailawadi and Neslin (1998) show that promotion has strong
impact on consumption and the consumption acceleration due to promotion depends on
the category. Their study focuses on Yogurt and Ketchup categories and employs Monte
Carlo simuiation. Dada and Srikanth (1987) develop a model to explore the conditions
under which manufacturers provide quantity discounts. They provide optimal pricing
schemes which enable both sellers and buyers to save more. In another quantity discount
model by Kohli and Park (1989), authors show that risk sensitivity and bargaining power
both affect quantity discounts. Recent model developed by Allenby, Shively, Yang and
Garratt (2004) models discrete quantity offerings of a brand. This study estimates
econometric model to find primary and secondary demand. They find that the quantity

promotions are beneficial.
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Though most of the studies discussed above support the notion that variety of promotions
are effective and profitable, study of Srinivasan, Pauwels, Hanssens and Dekimpe (2004)
shows that, promotions neither necessarily benefit retatlers nor do they benefit
manufacturers in all the cases. However, in the specific circumstances like price
promotions for the low share brand prdmotions may benefit manufacturers more. On the
other hand retailers make benefits for impulse purchase categories that have shallow
promotions. To add, though some results show that promotions do not hurt the brand
evaluations by the consumers (Davis, Inman and McAlister 1992), there are other studies
which show that promotions do have ﬁegative effects (Simonson, Carmon and O’Curry
1994). These studies support that higher the frequency of promotions lower is the

consumer response and may lead to negative effects.
2.2.2.2 Consumer reaction fo promotions

This section summarizes the studies that have investigated the effect of promotions on
consumer buying patterns, switching ‘behavior and expectations they torm about the

brand.

One of the important studies that describe consumer behavior under promotion is by
Petty and Cacioppo (1986). This study proposes Elaboration Likelihood Model (ELM}) to
explain the consumer behavior in terms of route to persuasion. In this method the
promotion signal is taken as a cue for a price cut. Data were collected from 155
undergraduates who shopped individually in a simulated grocery environment. They were
motivated to consider the prices of the products. Subjects chose brands from 6 product

categories, 3 of which received promotional manipulation. Results show that low need-
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for-cognition (NFC) individuals react to the simple presence of a promotion signal
whether or not the price of the promoted brand is reduced. High NFC individuals react to
a promotion signal only when it is accbﬁpanied by a substantive price reduction. The fact
that the two groups responded differently to the real and signal-only promotion, suggests
that, consumers traveling the peripheral route are affected by the presence of a simple
promotion signal. Evidence suggests that some consumers react to promotion sighals
without considering relative price information. This is also supported by the study of
Inman, McAlister and Hoyer (1990).- The study of Lam, Vandenbosch, Hulland and
Pearce (2001) decomposes the sales into attraction, conversion and spending effects. This
study also accounts for shopping environment in store and shows that it is an important

variable to gain sales.

The study of Mulhern and Padgett.(1995) shows that, consumers do visit stores
specifically because of promotions and are equally profitable to a store which receives
the customers that visit during non promotion periods. Kaul and Wittink (1995) study
supports that consumers’ sensitivities to price changes are an important input to strategic
and tactical decisions. It has been argued that price sensitivities depend on factors such as
advertising. In this study, after analyzing the characteristics of the previous studies in
marketing, a set of three empirical generalizations is generated. They are: (1) an increase
in price advertising leads to higher price sensitivity among consumers, (2) the use of
price advertising leads to lower prices, and (3) an increase in non-price advertising leads
to lower price sensitivity among consumers. Results show that, manufacturers need to
coordinate their advertising and pricing decisions to attain maximum profits. Kopalle,

Mela and Marsh (1999) develop varying parameter sales response models. Their study
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indicates that: (1) if consumers are more price sensitive then promotions should be used
frequently and (2) as the negative dynamic sales effect increases the deals should go

down.

The study of Kahn and Louie (1990) also investigates the effect of retractions of price
promotions on brand choice behavior for variety seeking and last purchase loyal
customers. .They find that in case of coznsumers that are last purchase loyal the retraction
drops the sales and such is not the case if consumers are variety seekers. Another study
by Kahn and Raju (1991) develop stochastic brand choice model accounting for the
promotion effects. They find that the models that do not account for stochastic
promotions effects tend give incorrect results. The main finding of this study is that, for
the minor brands the gain is mostly from reinforced consumers than from the variety
seekers. Dowling and Uncles (1997) study the customer loyalty programs. They argue
that given the popularity of loyalty programs, they are surprisingiy ineffective. In most
cases, all that a customer loyalty progrém will do is cost money to provide more benefits
to customers and not all of which will be seen as relevant to the brand's value proposition
and/or positioning. To stand the best chance of success in tough market conditions,
programs must enhance the overall value of the product or service and motivate ioyal
buyers to make their next purchase. The study of Sharp and Sharp (1997) discusses the
potential of loyalty programs to altel:f the normal market patterns of repeat-purchase
behavior which characterize competitive repeat-purchase markets. A large-scale loyalty
program is evaluated in terms of its ability to change normal repeat-purchase patterns by
generating 'excess loyalty' for brands m the program. Panel data were used to develop

Dirichlet estimates of expected repeat-purchase loyalty statistics by each brand. These
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estimates were compared with the observed market repeat-purchase behavior. Only 2 of
the & loyalty program participant brands showed substantial excess loyalty deviations.
However, these deviations in repeat-purchase loyalty were observed for non-members of
the loyalty program as well as members and appear likely to be at least partially the result
of other loyaity efforts particular to these brands. Van Heerde, Leeflang and Wittink
(2004) and Van Heerde and Bijmolt (2005) decompose promotional bump into loyalty
program members vs common consufners. They find that it is the non-members that

respond more to promotional discounts.

Study of Chintagunta, Jain and Vilcassim (1991) develop heterogeneous household
elasticities. Their models find better fit than the homogeneous models. Study of
Seetharaman (2004) also Suppoﬁs the idea that there are many state dependencies in the
consumer brand choice decisions and ignoring s.uch effects may not provide accurate
promotion elasticities. Similarly, when Villas-Boas and Winer (1999) test for
endogeneity of independent variables with the purchases, they find that not accounting
for the endogeneity effects may give .inaccuratc results about the consumer promotion
sensitivities. The empirical generalizations of the price elasticities as shown by Bijmolt,
Van Heerde and Pieters (2005) indicate that heterogeneity does not affect the price
elasticities much, as much as the endogeneity affects it. This study also mentions that the
price elasticities have been gettiﬁg larger compared to the earlier generalization by Tellis

(1986).

Lattin and Bucklin (1989) focus on reference pricing implications on sales promotion

effects. They find that reference price has significant impact on consumer responsiveness
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to promotions. The study of Greenleaf (1995) also shows that retailers should offer
increased promotional activity sandwiched between two low promotion activities to
exploit the reference pricing effects. The study of Jedidi and Zhang (2002) estimates the
reservation price of consumers and then the promotion effectiveness based on the same.
They develop conjoint experiment to study the effects. This study is unique in terms of

employing reservation price effects on promotion, rather than the reference price effects.

The important implication of reference dependence has been the expectation of price
from consumers. Kalwani, Yim, Rinne and Sugita (1990) develop price expectation
model of brand choice. They find that consumers react strongly to price losses than to
price gains i.e. loss aversion (Tversky and Kahneman 1991). They also find that expected
price is not only dependent on the past price but also on frequency with which a brand is
promoted, economic conditions, customer characteristics and the type of the store
shopped. Another study of Kalwani and Yim (1992) also shows that consumer
expectations to promotions are also asymmetric in the sense that losses loom larger than
gains. The study of Krishna, Currim and Shoemaker (1991) also shows that consumers
are good at predicting deal frequency and size. It is also seen that due to expectations or
even otherwise, after sales promotions sales decrease (Van Heerde, Leeflang and Wittink

2000).

Further, Krishna (1992) shows that consumer price expectations are correlated with the
perceived deal frequency than the actual. To add, the study of Swait and Erdem (2002)
support the idea that when regular promotions are not happening consumer expectations

decrease resuiting into poor evaluation of the brands. Another perspective comes from



31

the study of Assuncac and Meyer (1993). They develop inventory control model
accounting for the consumer stock keeping and consumption. They show that as the
promotion frequency remains stable consumer expectation of the deals also increases.
These studies put together support that consumers do have promotion expectations and
are good at predicting and using them for their purchases. However, based on the type of
the deal the expectations may vary as ‘indicated by Lichtenstein, Netemeyer and Burton
(1995). Sun, Neslin and Srinivsan (2003) and Sun (2005) develop the consumption model
based on the forward looking consumption and assert that consumption should be
considered as endogenous. These studies develop structural model to provide behavioral
explanation to premotion induced flexible consumption/brand switching due to (rational

expectation) forward looking consumers.
2.2.2.3 Promotion strategies and competitive effects

Though, earlier sfudies (Rao, Arjunji and Murthi 1995) mention that competitive
promotions are a mixed strategy, Kadiyali, Chintagunta and Vilcassim {2000} diagnose
the nature and magnitude of competitive interactions among firms which is important for
developing effective marketing strategies. A game-theoretic model of firm interaction is
formulated to analyze the dynamic price and advertising competition among firms in a
given product market. in this model firm (or brand) level demand functions account for
the contemporaneous and carry-over effects of the marketing activities, and also allow for
the effects of the competitor actions. The formulation enables one to quantify not only the
direction and magnitude of the competitive reactions, but also identifies the underlying

form of market conduct that generates the particular pattern of interaction. A fully
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structural ecenometric model is specified and estimated for three firms constituting a
distinct sub-market within a personal-care product category. It is found that while firms
seem to compete on advertising, they cooperate on pricing policy, thereby enhancing

their price-cost margins.

Recent studies of Naik, Raman and Winer (2005), Montgomery, Moore and Urbany
{2005) and Richards (2005) further this concept to develop the models that account for
promotion interactions and competitor moves. They propose marketing mix strategies in
the presence of promotion interactions and try to predict competitor moves. Demand
sided characterization of the optimal promotional strategies is derived by Simester
(1997). This study shows that products -.that are complimentary in nature generally tend to
get deeper promotions. Shankar and Bolton (2004) provide specific retailer pricing
strategies based on competitor interactions. They are based on price consistency, price
promotion intensity, price promotion coordination and relative brand price. These
dimensions are statistically related to {1) competitor deal and deal frequency, {2) category
factors like storability and necessity, (3} chain positioning and size, {4) store size and
assortment, (5) brand preference and advertising and (6) own price and deal elasticities.
Another study by Steenkamp, Nijs, Hanssens and Dekimpe (2005) examines competitive
reactions to promotions and advertising employing vector autoregression. They find the
promotions and advertisements are countered with promotions and advertisements
respectively. Surprisingly, they find that from long term perspective passive strategy i.e.
no reaction at all, is rather a sound strategy. However, the study of Vindevogel, Van den
Poel and Wets (2005) show that market basket analysis {cross category simultaneous

purchases) does not help retailers develop the promotion strategy.
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Raju, Srinivasan and Lal (1990) study the competitive promotional advantages among
established national brands and new brands. The objective of this study is to examine
how loyalties toward the competing brands influence firms' use of price promotions in a
product category. The analysis predicts that a brand's likelihood of using price
promotions increases with an increase in the number of competing brands in a product
category. In the context of a market in which a brand with a large loyalty competes with a
brand with a low brand loyalty, it is shown that, in equilibrium, the stronger brand
promotes less frequently than the weaker brand. Results suggest that the weaker brand
gains more from the price promotions. The analysis aids in understanding the discounting
patterns in markets where store brands, weak national brands, or newly introduced
national brands compete against strong, well-known national brands. When modcl
predictions were compared with data on 27 different product categories taken from a

major grocery chain, it was consistent with the main findings of the model.

Cotterill, Putsis and Dhar (2000} study finds that consumer response to price and
promotion decisions and firm pricing behavior jointly determine observed market shares.
It performs intra-category analyses using data on 6 individual categories, as well as a
pooled analysis on a sample of 125 categories and 59 geographic markets. The estimates
of the residual demand elasticities suggest that examination of partial demand elasticities
alone may provide an incomplete picture of the ability of brands to raise price. In another
related study, where the store elasticity was matched to the consumer elasticity of the
store trading area, results show that around 67% of the elasticity could be matched (Hoch,
Kim, Montgomery and Rossi 1995). Mace and Neslin (2004) also matched the store level

pre and post promotion dips with consumer characteristics by category. They find that:
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(1) post promotion dips are not significantly different for private labels but differ for the
UPCs that have irregular promotion patterns and (2) stores with customers having more

of the households with older members with cars tend to see high post promotion dips.

Ailawadi, Lehman and Neslin (2001) use Procter &.Gamble's (P&G) value pricing
strategy as an opportunity to examiné consumer and competitor response to a major,
sustained change in marketing-mix strategy. The study estimates an econometric modél
to trace how consumers and competitors react to such changes. For the average brand, the
study finds that deals and coupons increase market penetration and surprisingly have little
impact on customer retention as measured by share-of-category requirements and
category usage. For the average brand, advertising works primarily by increasing
penetration, but its effect is weaker than that of promotion. This study also finds that
competitor response is related to how strongly their market share is affected by the
change in marketing mix strategy. Another study by Kénnan and Yim (2001) alsc
¢laborates on P&G’s strategy and shows that promotions can actually redefine the

submarket boundaries.

Grover and Rao (1988) have analyzed Ithe market strﬁcture that shapes as a consequence
of the promotions. In their study a technique for structuring markets based on a model of
inter-purchase time is presented. A parameter of this model measures the substitutability
for a pair of brands, and the matrix of these measures is analyzed for all pairs to
determine the market structure. The method is then applied empirically to structuring the
coffee market. The data employed for this study is provided by IRI which had purchases

of 2,000 households from April 1980 to April 1982. The record for each purchase
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included the date, time, and quéntity 6f purchase as well as binary codes that indicate
whether the purchase was made during any of 4 types of promotions. These 4 wypes of
promotions include: (1) manufacturer's coupon, (2) store coupon, (3) features, and (4)
displays. Several tests are used to determine the robustness and validity of the model.
They find that structuring the marke_;'ts based on the promotions is important since
promotions shape substitutability of brands. Mela, Gupta and Jedidi (1998) study shows
that changes in promotional and advettising policy affect market structure over the long-
term. The 8 and 1/4 years of scanner panel data used for the analysis indicate that brands
in the analyzed product category .tend tb fall into premium or non-premium and attribute-
base tiers. The differentiation between premium and non-premium brands has diminished
during the period of the study (1984-1992). Increases in price promotions and reductions
in advertising have led to decreased. differentiation between brands. These findings
suggest that shifts in marketing doll_ars from advertising to promotions have made

national brands more vulnerable to store brands' marketing activity.

Few studies have focused on how rétailers shoutd employ promotions strategically.
Fetnberg, Krishna and Zhang (2002) elaborate on the targeted promotions and mention
that retailers should be cautious in offering their segment wise promotions. Especially,
when the stores are asymmetrically positioned high quality store should play on
frequency of promotions, while low quality stores should employ magnitude cue for
promotions (Rajiv, Dutta and Dhar 2062). On the extreme case retailers can offer one to
one promotions to consumers (Shaffer and Zhang 2002). This study suggests that retailers
should employ both offensive and defensive strategies to manage customer churn. Study

of Subrahmanyan (2000} employs Bayesian updating and dynamic programming to help
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retailers set prices based on consumer seasonal responses. Another study by Lewis (2005)
employs dynamic programming to develop CRM based pricing policies and Customer

life time value (CV) based on retailer data.

On of the earlier studies, that investigates the decaying effect of promotions employing
time series is that of Rao and Thomas (1973) and of Doyle and Saunders (1986).
Recently, Leeflang and Wittink (1996) and Pauwels, Hanssens and Siddarth (2002) study
the relationship between competiti\{e reaction elasticities and own-market share
elasticitics employing time series techl_l_'ique. Prescriptions derived from economic theory
indicate that the product of the reaction elasticity and the own market share elasticity
equals the cross-market share elasticity, if managers aim to maintain their brands' market
shares. A framework is developed that consists of all possible combinations of
dichotomized cross-market sharé, corﬁpetitive reaction, and own-market share effects.
Managets can u§e this framework as a decision-making tool. It is argued that managers
should react to changes in marketing activities for other brands only if those changes
have nonzero effects on their own brands' market shares. It is shown that managerial
practice deviates from these normative implications, resulting in under and over reaction.
The empirical results suggest that over-reaction effects occur more frequently than under-
reaction effects. Franses, Paap and Sijthoff (2007) and Foekens, Leeflang and Wittink
(1999) have also employed dynamic promotion effects in time series to understand the
self and cross elasticities. Thefe aré studies that have estimated the elasticity via
nonparametric method leading to nonlinear elasticities (Abe 1998, Chintagunta, Jain and
Vilcassim 199!). These results fit the data better than the traditional methods. Along

these line studies of Dekimpe, Hanssens and Silva-Risso (1999) and Nijs, Dekimpe,
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Steenkamp and Hanssens (2001), Alvarez and Casielles (2005), Dawes (2004) measure
the long-term impact of price promotions. They find that, though the long term impact at

the category level is almost nil, short terms promotions do make an impact.
2.2.2.4 EDLP strategy

Studies have also focused on EDLP and HI-LO retailer promotion strategies.
Experimental evidence suggests that a supermarket cannot. obtain higher profits by
merely setting constant low pricés, leading to the question: exactly what makes EDLP
successful? This question is of particular relevance to both academics and practitioners

who have been intrigued by the success of this retailing strategy.

Study of Hoch, Dreze and Purk (1994)Iexamines the viability of an "everyday low price"
(EDLP) strategy in the supermarket industry. In two field experiments for 26 product
categories conducted across 86-store grocery chain, it was found that 10% EDLP
category price decrease led to a 3% sailes volume increase, whereas a 10% Hi-Lo price
increase led to a 3% sales decrease. Consumer demand did not respond much to the
changes in everyday price, but for the large differences consumer responses were
profitable. An EDLP policy reduced profits by 18% while Hi-Lo pricing increased the
profits by 15%. In a third study, the frequency of shallow price deals were increased in
the context of higher everyday prices aﬁd a 3% volume increase was found that translated

into a 4% increase in profit.

Lal and Rao (1997} examine the EDLP differently. According to them, Every Day Low

Pricing (EDLP) strategy has proved to be a successful innovation resulting in higher
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profits. EDLP helps better serve the time constrained consumers, while discouraging
cherry pickers who seek promotions. However, it is unclear that such cost savings are
being fully realized since EDLP stores also engage in price promotions. Further, this
study investigates the factors contributing to EDLP's success by analyzing the
competition between supermarkets through a game theoretic analysis of a market
consisting of both time constrained consumers and cherry pickers. This research shows
the condition under which retailers choosing different strategies (EDLP and Hi-Lo) reach
a perfect Nash equilibrium. Study of Bo]ton and Shankar (2003) indicates that retailers
should closely monitor the competitors’ pricing and promotion decisions in the EDLP or

Hi-Lo scenarios.
2.2.2.5 Private labels and promotions effects

Private labels offer unigue blend to the competitiveness and store profitability. They also
impact promotion effectiveness and profitability of the national brands. Following studies

summarize the important findings.

Dhar and Hoch (1997) show how and why the performance of private label programs
systematically varies across retailers. Although the analysis shows that the pull and push
tactics of the national brands exert an important influence on store brand performance, a
substantial part of the variation in market share comes from actions taken by the retailer,
either independently as part of its .overail marketing strategy or in response to
manufacturer actions. Key insights include: (1) Overall chain strategy in the use of EDLP
pricing, commitment to quality, breadth of private label offerings, use of own name for

private label, a premium store brand offering, and number of stores consistently enhance
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the retailer's private label share performance in all categories. (2) Although an EDLP
positioning helps the store brand, there are countervailing effects. A recent study by
Ellickson and Misra (2008) shows that EDLP or Hi-Lo retailers have clusters of strategy

based on the local conditions and rival retailers’ actions.

Further, Hoch and Banerji (1993) investigate the profitability of private brands.
According to their study, private_labels. or store brands are an ifnportant source of profits
for retailers and a formidable source of competition for national brand manufacturers.
However, market share of private labels varies dramatically across categories. A
framework is proposed and tested to explain this variation in order to understand the
determinants of private label success in the US supermarkets industry. It is found that
private labels perform better in large cétegories offering high margins. Private labels also
do betier when competing against fewer national manufacturers who spend less on

national advertising. Surprisingly, high quality is much more important than lower price.

Raju, Sethuraman and Dhar (199.5) focus on store brands vs national brands to study the
impact of retailer promotions. An analytical framework is presented for understanding the
characteristics of the product category that makes it more conducive for the introduction
of the store brands. This study also investigates market characteristics that help explain
differences in store brand market share across the product categories. The findings
suggest that the introduction of a store brand is likely to increase retailer's profits in a
product category if the cross-price sensitivity among national brands s low and the cross-
price sensitivity between the nationalubrands and the store brand is high. The model

predicts that the store brand share would also be high under these conditions. In addition,
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it is found that the introduction of a store brand is more likely to lead to an increase in
category profits if the category consists of a large number of national. The models are

compared with the data on 426 grocery product categories.

Other studies by Sethuraman (1995, 1996} shown that promotion of national brands have
significant impact of private labels, while the converse does not hold true. Results show
that in few cases low share private. labels draw more from national brands when

promotion effects are measured in terms of absolute effects (Sethuraman 1996).
2.2.2.6 Summary of literature on retail promotions:

As discussed the literature on retail promotions has focused on effectiveness of
promotions, issues related to private and national brands, types of sales effects,
competitive reactions and EDLP/HI-LO strategies. Though, most of the incremental sales
questions are answered by the present research the questions still to be addressed are

(Neslin 2002):

(1) Long term impact of sales promotions
(2) Conditions under which a brands gains because of competitive promotion deals
(3) Decision models, which include the observed sales effects and promotion

phenomena.
2.2.3 Manufacturer to Consumer Promotions (Coupons and print Ads)

The promotions passed by the manufacturer directly to the consumers are known as

consumer promotions. Coupons and free standing inserts happen to be the most popular
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consumer promotions. Following literature covers the studies related to them in the
sections of coupon effectiveness and profitability, consumer reaction {0 coupons and

other manufacturer promotions.
2.2.3.1 Coupon effectiveness and profitability

Krishna and Zhang (1999) mention that US firms collectively spend over $65 billion
annually on coupon promotions and are becoming increasingly concerned with their
profitability. FSI (free-standing-insert) data shows that coupon duration varies across
brands. It is also shown in many studies that coupon duration can affect coupon
profitability. In this study answers a;_e provided for some empirical observations on
coupon duration. It is explained, for eiample, why: (1) coupon duration will vary across
firms, such that large market share firms will give short-duration coupons and small
market share firms will give leng-durétion coupons, {2) longer coupon duration for one
brand will increase redemption for coupons of that brand and of a competing brand, and

(3) coupon duration will affect coupon profitability.

The earliest study on coupon is by Reibstein and Travar {1982). This study examines if
one could accurately predict the rate of coupon redemption and if the direct costs of a
specific promotion could be easily caléulated. With the assistance of a consumer goods
company that utilizes coupon as a major promotional device, a model was developed to
discover the relative importance of a number of factors on the redemption rate of past
coupon efforts for a specific brand and to predict subsequent redemption rates. Variables
included in the model were: (1) distribution variables, {2) normalized coupon value, (3)

normalized ratio of coupon value to price, (4) intensity of distribution, and (5) normalized
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market share. This model provides a method for quantifying the relationship between a

variety of dimensions in the coupon decision and costs associated with it.

To understand the coupon effects better, Neslin and Clarke (1987) posit that managers
must consider not only the costs of coupon, but they must also measure the benefits of
coupon. This study measures the c':_oupon beneﬁf by determining the amount of
incremental sales the coupon is inducing. An experiment was conducted using a coupon
book, distributed either by mail or by consumer request, followed by a telephone survey
to deter}nine brand-use profiles of Vérious products. It was discovered that coupon
programs for low-share brands were more effective than for high-share brands. Coupons
prompted more purchasing among occasional users and new category buyers. Other
findings from the experiment are: (1) while low-share brands should receive the bulk of
the coupon budget, coupon programs for high-share brands that are targeted toward non-
loyal users can be effective. (2) consulﬁer-request diﬁtribution vehicle shouid be utilized
mofe extensively, (3) very short expiration dates on coupons should be avoided (4)
coupon effectiveness differs across geographies and (5) higher redemption rates may

yield unfavorable brand-use profiles.

Inman and McAlister (1994) provide further insights that, coupon providers should
temporally limit their financial liability by using expiration dates. Traditionally, coupon
redemptions are greatest in the period immediately following the coupon drop and then
decline monotonically. Using regret theory, it is predicted that expiration dates induce a
2 mode in the redemption pattern just prior to the expiration data. This prediction is

tested by extending an existing coupon redemption model to incorporate an expiration
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effect and then estimating both the existing and the expiration models using weekly
coupon redemption data for spaghetti sauce from AC Nielsen panels in two cities. Results

are consistent with the prediction.

Another study of Leclerc and Little (1997) examines packaged goods. Accordingly,
packaged goods manufacturers distribu.te cents-off coupons in free-standing inserts (FSI)
in newspapers. Using two laboratory experiments and a separate analysis of coupoh
measurements from scanner panels, this study investigates whether the content of the
print advertisement influences the effectiveness of the coupon. Theoretical arguments
suggested that the impact on consumer_'attitudes would depend on the executional cues of
the copy, the brand loyalty of the consumers and the consumer's involvement with the
product category. The results support .this theoretical framework and suggest that it is
possible to make FSI coupons more effective by choosing appropriate executional cues

for their advertising copy.

In Neslin’s (1990} study, an econometric market response mode! for measuring the effect
of coupon promotions on market share is formulated. The model is a multi-equation,
simultaneous estimation method and e;mploys scanner panel data provided by the Test
Marketing Group. In addition to the own couponing efforts of a target brand, the
proposed model also accounts for retailer promotions for the brand and competitive
couponing activity. The results indicaté that coupons have a significant effect on market
share, but the effect varies from brand to brand and may not be strong enough for some
brands to be profitable in the short run. This research reinforces the emerging

understanding that coupons are a major tool for achieving market share. Kumar and
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Swaminathan (2005) measure elasticit'y of coupons employing a decay mode! at store
level. This study shows that if the face value of the coupon is doubles then increase in
elasticity 1s more than twice. This also implies how coupons can be employed to increase

market shares.

Another study in the same lines is that of Dhar and Raju (1998). This study focuses on
éross-ruff coupons. Cross-ruff coupons are obtained at the time of purchase of a carrier
brand and may be redeemed at a later.' date on a target brand. These coupons therefore
have the ability to link consumer purchases across different brands as well as shopping
trips. The effects of cross-ruff coupons on consumer choice behavior and derive the
conditions under which cross-ruff coupons can lead to higher sales and profits than other
types of package coupons. An empirical analysis is conducted using data from 195
difterent cross-ruff coupon campaigns ébserved in grocery stores in a major US city over
a three-month period. The model provides insights into the selection of appropriate
carrier and target brands. It also shows that how the choice of an appropriate carrier or a
target brand is affected when the brand categories that are demand complements or

substitutes.

Leone and Srinivasan (1996) mention that, aithough much research has examined the
impact of coupons on redemption rates, incremental sales, and market share, only a few
studies have addressed the impact of coupons on brand profitability. One possible reason
is the lack of readily available profitability data. In the absence of such data, researchers
have used managerial judgments (Neslin and Shoemaker 1983) and experiments to

investigate the profitability of coupons. It is also seen that immediately after the
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couponing period sales go down (Neslin and Shoemaker 1989). Thus they develop an
integrative framework for evaluating the impact of coupon face value on brand
profitability and have implemented the model employing the readily available scanner
data. The research reveals that when a manufacturer optimizes the market-ieve]
profitability from a coupon program, profit for individual chains in the market could be

sub-optimal.

Chiang (1995) develops a model that accounts for simultaneous coupen activity by
competitors. This is again based on consumer utility maximization. This study examines
the category expansion effects of coupons and concludes that coupons do not increase

category sales/purchase acceleration.
2.2.3.2 Consumer reaction to promotions

Study by Neslin, Henderson and Quelch (1985) shows that coupons accelerate quantity

purchases by the consumers, which is similar to advertising and price cut effects.

One of the earlier studies of Bawa and ‘_Shoemaker (1987) examines the effects of a direct
mail manufacturer's coupon on consumer brand choice behavior. The level of coupon
redemption and changes in brand choice behavior after coupon redemption are anaiyzed
as the functions of: (1) prior probabili'fy of purchasing the coupon brand, (2) probability
of purchasing a favorite competitive brand, and (3) coupon face value. The coupon
redemption decision is modeled using a cost-benefit model that analyzes 3,808
households. The results indicate that coupon redemption rates are much higher among

households that have purchased the brand regularly in the past. Data on consecutive
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purchase behavior suggest that most households that have not used the coupon brand
regularly will revert to their regular brand immediately after redeeming the coupons.
Partial support was found for the hypothesis that the redemption rate will increase with
coupon face value. In another study (Bawa and Shoemaker 1989), analyze the household
characteristics that respond better to.coupons. They find that the responsiveness to

coupons varies across demographic segments.

Further, Raghubir (1998) has hypothesized that consumers use the value of a coupon to
estimate price, and this hypothesis is tested with a series of studies. First study shows that
higher the percentage discount, higher is the perceived price. Second study demonstrates
the same effect with cents-off coupons. Third study then demonstrates that the effect is
contingent on whether alternate sources of information are available to consumers and
examines the consequences of such information on deal evaluations and purchase

intentions.

Raju, Dhar and Morrison (1994) Stud}.f proposed a stochastic choice model and pfovides
empirical analyses to understand .the effect of package coupons on brand choice. Package
coupons can be broadly classified into three types: peel-off coupons, on-pack coupons,
and in-pack coupons. This model helps understand the relative impact of these types of
coupons on market share. The results reveal that on-pack coupons may lead to a higher
market share than peel-off coupons. While the benefit of a peel-off coupen is realized
immediately, the consumer has to wait until the next purchase occasion to cash in the
benefit of an on-pack coupon. The key predictions of the model are compared with the

data collected from a series of in store quasi-experiments. The data are consistent with
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the model's predictions. Silva-Risso and Bucklin (2004) provide similar understanding by

developing coupon effectiveness with panel choice model.

In the study of Zhang, Krishna and Dhar (2000}, front and rear loaded i_ncentivés are
investigated to understand the key factors that influence a firm's decision whether to use
front-loaded or rear-loaded incentives based on the consumer response. Consumers
obtain an immediate benefit upon purchase ofa front.—loaded incentive, when using price
packs, direct mail coupons, FSI coupons or peel-off coupons. When buying products with
in-pack coupons or products afﬁliatéd with loyalty programs, however, promotion
incentives are obtained on the next purchase occasion or later, i.e. a rear-loaded incentive.
Analysis shows that the innate choice. process of consumers in a market is an important
determinant of the relative imp.act of front-loaded and rear-loaded promotions. It is
shown that in markets with high variety-seeking it is more profitable for a firm to employ
rear-load couponing, and in markets with high inertia it is more profitable to employ
front-loaded coupons. Consistent with these findings, other studies by d’Astous and
Jacob (2002) and d’Astous and Landreville (2003) reveal that when a premium
promotion is offered to consumers they respond more to the immediate premium offers
than the delayed premiums. Laroche, Pons, Zgolli, Cervelion and Kim. (2003) compare
coupons with two-for-one promotioﬂs. They evaluate the similarities between these

promotions based on the cognitive-affective-behavioral pattem.
2.2.3.3 Other manufacturer promotions

Rossi, McCulloch and Allenby (1996} study proposes model for direct marketing

activities. This study takes the stand that an important aspect of marketing practice is the



48

targeting of consumer segments for differential promotional activity. The premise of this
activity is that there exist distinct segments of homogenous consumers who can be
identified by readily available demogréphic information. A study is presented whose goal
was to assess the information content of various information sets available for direct
marketing purposes. Information on the consumer is obtained from the current and past
purchasé history as well as demographic characteristics. New econometric methods to
implement a random Coefflcient. choice model in which the heterogeneity distribution 1s
related to observable demographics are developed. Resuits indicate that there exists a
tremendous potential for improving profitability of direct marketing efforts by more fully

utilizing household purchase histories.

Fox, Reddy and Rao (1997) investigaté effects of print ads on the purchases for different
segments. They find that responses to print ads, varies based on the segments. Another
interesting study of Zinkhan (2002) explores internet promotion and recommends nine
new ways of promotions. Bawa and Shoemaker (2004) have also explores the free
sampling effect on repurchase. They find that acceleration, expansion and cannibalization

effects vary widely based on the nature of the free sample promotions.
2.2.3.4 Summary of manufacturer to consumer promotions
The literature related to consumer promotions reveals that (Neslin 2002):

{1) Coupons appear to be in decline over a period of time. More research is needed to

understand this trend.
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(2) The research should also focus on understanding the implications of reward

programs, rebates and targeted promotions.

2.3 Sales promotion theories

Econometric theories of sales promotions can be classified based on their orientation for
sellers and customers. Seller oriented theories are that of Blattberg, Eppen and
Lieberman (1981), Narasimhan (1988), and Blattberg and Neslin (1990) '. Customer
oriented theories are proposed by Varia.n (1980), Narasimhan (1984), Jeuland and
Narasimhan (1985) and Hann, Hui, Lee and Png (2005). Following is the brief

description of each of the theories.

The theory proposed by Blattberg, Eppen and Lieberman (1981) takes the approach that
sellers offer promotions to reduce their inventory holding costs and pass them to
consumers. Thus, sellers benefit by reducing their holding costs, and consumers benefit
by stockpiling for the increased or futuie consumption. If the holding cost of customers is
not lesser than that of the retailers or sellers then promotions are not offered. Narasimhan
(1988) proposes the theory that accounts for competitive reactions among sellers, If a
seller offers regular discounts then competitors can match the deals to offset the net
benefits. On the other hand, if sellers offer promotions randomly then the unexpected
promotions may yield profits. Blattberg and Neslin (1990) take the approach of

‘Prisoners’ Dilemma’ to explain a game theoretic model of sales promotions. According

! Though Blattberg and Neslin (1990} include theory of demand uncertainty of Lazear (1986) as one of the
sales promotion thecries (van Heerde 2001),:it is not discussed here since our focus is on short term
promotions. According to this theory under demand uncertainty firm offers high price initially for a period
and then jowers the price to exploit the consumer reservation price fo maximize the profits. Also, this
section is intended to explain the existence of sales promotions and hence market equilibrium conditions
are not discussed. Interested readers can refer to Varian (1980), Narasimhan (1984,1988) and Blattberg and
Neslin (1990).
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to this theory, promotions offered by a seller triggers counter promotions by competitors

and subsequently everyone settles for a sub optimal solution.

Varian’s (1980) theory of promotion is based on differential information among
consumers. All the consumers do not have information about promotions offered due to
search costs. Firms can offer promotions in occasional intervals so that informed
consumers can buy and uninformed c;onsumers have a disadvantage. Thus, firms can
offer unexpected promotions to increase sales as consumers are looking for such
promotions to minimize their search costs. The theories of Narasimhan (1984), and
Jeuland and Narasimhan (1985} are based on price discrimination. It divides the
consumers into low elastic and high elastic segments, which have low and high response
functions to promotions respectively. Thus, firms can maximize profits by offering
different prices to two different segments. Hann et al (2005) propose a general sales
promotion theory. This is the ex;ension of Varian’s theory as it accounts for differential
information and tests the assumption of customer acquisition. This study posits that if
customers are acquired before setting price then the equilibrium is asymmetric else it is

symmetric.

2.4 Empirical Generalizations

Empirical generalizations are: ‘a paﬁem or a regularity that repeats over different
circumstances and that can be simply described by mathematical, graphical, or symbolic
methods’ (Bass 1995, pg.G7). Empirical gencralizations are covered under the headings
of ‘who gains from promotions?’, ‘from whom they gain?’ and ‘how they gain?’ to imply

their relevance to the decision makers.
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2.4.1 Who gains from promotions?

It is widely known that promotions increase sales. However, to explore further insights as
to which brands gain and to what extent, the relevant generalizations are discussed below.
2.4.1.1 Price-quality tiers exist and switching between them is asymmetric favoring high
price-quality brands

This generalization is based on an agreement that brands belonging to a product-category
can be classified into different price-quality tiers. By asymmetry of switching we mean,
consumers’ switching from low tier brands to a promoted high tier brand is more
compared to switching from high tier bfand to a promoted low tier brand (Blattberg,
Briesch and Fox 1995). Blattberg and Wisniewski (1989) analyze product categories of
Flour, Margarine, Bathroom tissue, Tuna based on 48 week UPC scanner data. They
employ OLS regression for exponential function as implied by their model. It is one of

the earlier studies to document such a phenomenon.

Krishnamurthi and Raj (1988, 1991} study frequently purchased product categories (Not
mentioned) comprising of three major _brands. They employ the data of 375 families over
7000 purchases of ADTEL diary panel. They analyze the data with MNL choice and 2-
stage Least Squares for quantity; There study also supports that high price brands gain
more from promotions than the low price brands. Other important studies are that of
Cooper (1988), Kamakura and Russell (1989). These two studies indicate the existence of
market power notion as an explanation for asymmetry. This means a brand with high
market share has relatively higher ppwer in comparison with a low share brand in

attracting sales under discounting.
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Table 2. Studies supporting price-quality tiers and asymmetric effect

Study Product category Data Methodology
Blattberg and Flour,  Margarine, | 48 week UPC scanner data | OLS regression for
Wisniewski Bathroom  tissue, exponential function form
(1989) Tuna . implied by their model
Krishnamurthi Frequently | 375 families over 7000 | Combined model of MNL
and Raj | purchased  product | purchases of ADTEL diary | for choice and 2-stage LS

(1988) categories - (Not | panel for quantity.
mentioned).  Three-
major brands.

{1991) Frequently | BURKE panel data 52 | Combined model of MNL
purchased product | weeks for househelds | for choice and 2-stage LS
category and | buying more than 151 for quantity.

Ground coffee times, and IRI UPC data of
105 weeks for houscholds
buying more than 20
. /| times. :
Cooper (1988) Ground caffeinated | I[RI BahaviorScan data | Regression and three mode

Coffee data

| from two cities for 18

months.

factor analysis

Kamakura and
Russell (1989)

Not mentioned

iR] data 78 weeks and 585
houscholds

MNL for choice, LC for
segmentation

Walters (1991) Boxed cake mix, | Store level scanner data 26 | OLS regression
ready-to-serve .| weeks
frosting, Boxed !
spaghetti, ready-to-
serve spaghetti i
sauce ) :
Allenby and Margarine AC Nielsen ERIM scanner | Varying marginal
Rossi (1991) | panel data. 9196 purchases | substitution choice model
517 households. (similar to nested logit) i
Bemmaor and Sparkling wine, | Total of 144 observations. | Factorial Experimental !
Mouchoux Regular ground design. Semi log and double !
(1991) coffee, Liquid log OLS estimates relating
cleanser, Disposable sales units with treatments.
diapers, Hair:
lacquer, Cat litter
Mulhern and Cake mix and | Store level scanner data | Regression of negative
Leone (1991) Frosting | 104 weeks exponential function,
Vilcassim and Saltine crackers IRI scanner data with 399 | Developed MLE for
Jain {1921) households and 4790 | exponential hazard function
observations proposed in the model.
Grover and Ground coffee-| IRI scanner panel data for | MNL and Nested Logit
Srinivasan (1992) | purchases | 45¢ households and two
years.
Sethuraman Fabric Sofiener | IRT  scanner data 104 | Linear and  non-linear
{1996} sheets ‘| weeks between 1991-1993 | seemingly unrelated

regression
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choices for peanut butter

Study Product category Data Methadology
Bronnenberg and | Chilled orange juice, | Secondary  data, 3745 { MNL
Wathieu (1996) Peanut butter purchase occasions for
crange juice, and 3738

and Bronnenberg
{2004)

| and 89 respondents for the

second experiment.

Sivakumar and Ketchup, Soup, | IRT scanner data 104 | Nested Logit

Raj (1987) Yogurt and Crackers . | weeks

Sethuraman, 19 grocery product | Meta analysis of earlier | Regression of semi-log,
Srinivasan and categories studies employing same | double log and logit

Kim (1999) data sets,

Nowlis and Different categories | 399 students as subjects | Factorial design of
Simonson (2000) | for survey experiments

Wathieu, Correction Pen | 172 respondents for the | Design of experiments
Muthukrishnan category first and third experiments

Walters (1991) and Allenby and Rossi (1991) employ quality as another important factor

in explaining asymmetry. Allenby and Rossi (1991) build a varying marginal substitution

model to accommodate asymmetry using the data of Margarine of AC Nielsen ERIM

scanner panel data with 9196 purchases of 517 households.

Other important studies, which have also documented asymmetric effect, are Bemmaor

and Mouchoux (1991), Mulhern and Leone {1991), Vilcassim and Jain (1991}, Grover

and Srinivasan (1992), Sethuraman (1996), Bronnenberg and Waithieu (1996),

Sivakumar and Raj (1997) and Sethuraman, Srinivasan and Kim (1999). These studies

have either employed the asymmetry of promotion effects in explaining their proposed

theories or added one more support using a new product category. Table 2 summarizes

these studies.
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2.4.1.2 There exists synergy between different types of promotions and different price-
quality tiers favoring low price-quality tiers

Earlier research had contradictory evidence about the signs of the interaction effects (i.e.
if they are additive or subtractive) (Wilkinson, Mason and Paksoy 1982, Kumar and
Leone 1988, Bemmaor and Mouchoux 1991). However, Lemon and Nowlis (2002)
research clarifies that different promotions definitely have synergetic effects but differ
based on the price-quality tiers. For example, studies have explored the interaction effects
of price discounts, displays and end of aisle feature advertisements (Wilkinson, Mason
and Paksoy 1982, Lemon and Nowlis:' 2002). In accordance with the generalization of
asymmetry, low price-quality brands employing a single promotion gain less than the
high price-quality brands. However, promotions employed simultancously benefit low
price-quality brands more than the high price-quality brands, there by offsetting the
disadvantage of isolated single .promotion ofterings. Specifically synergies favor low
price-quality brands (Bemmaor and Mouchoux 1991). Tn conclusion, high price-quality
brands are better off with ‘one promotion at a time’ plan, while low price-quality brands
gain comparable advantage by offering ‘more than one promotions’ simulitaneously.
Table 3 summarizes the relevant studies that have documented this phenomenon.
However, none of these studies address simultaneous promotions of competing brands

and how such scenarios may affect promotion elasticity estimates.

Table 3. Studies Supporting Synergy Between Promotions

Studies Product category Data Methodology
Wilkinson, Camay soap, White | In-store factorial | ANOVA and ANCOVA
Mason and house apple juice, | experiment for 80 weeks

Paksoy (1982) Mahatma Rice, .| in 5 stores of one ¢ity
Piggly-Wiggly peas




Table 3 Continued

55

Nowlis (2002}

Batteries, Ice cream,
Ketchup and
Portable Stereos

Batteries, Camera

film, Ketchup and

Toasters

| observations  for

| Wiiliamsport, Midiand and

totai of 27,768

2057

Rome,
households

378 subjects

491 subjects

Factorial experiment. Logit
modei

Factorial experiment on the
internet.
Logil model

Studies Product category Data Methodology
Gupta (1988) Ground coffee IRl scanner panel data, | Erlang-2  for  purchase
| 2000 households for two | timing, MNL for choice and
years ordered  regression  or
cumulative logit for
quantity :
Kumar and Disposable diaper Scanner data of 60 weeks | OLS regression for pooled .
Leone (1988) and 10 stores data i
Bemmaor and Sparkling wine, | Total of 144 observations. | Factorial design of
Mouchoux Regular ground . experiments, conducted
(1991) coffee, Liquid over 5 weeks. Semi log and
cleanser, Disposable double log QLS estimates
diapers, Hair . relating sales units  with
lacquer, Cat litter treatments.
Papatla and ‘Detergents (powder | Ac Nielsen scanner data | Covariance  probit  with
Krishnamurthi and liquid form) for Sioux Falls, South | heteroskedastic variance
(1996) Dakota. 138 week panel, | and covariances
1397  houscholds  and
14 082 purchases
Lemon and Saltine crackers IRI data 1984-85 of ) MNL

2.4.1.3 High market share brands are less deal elastic

Intuitively, this generalization means that high share brands are relatively less vulnerable

to self and cross promotional effects than the low share brands. However, high share

brands affect low share brands more than the reverse exhibiting the notion of ‘market

power’ (Russell and Bolton 1988). This occurs due to low self / cross elasticity of high

share brands (competitive clout) and high self / cross elasticity of low share brands

(vulnerability) (Kamakura and Russell 1989).

Further, the recent study on how
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consumers evolve their preferences (Heilman, Bowman and Wright 2002, Anderson and

Simester 2004} also shows that consumers prefer the high market share popular brands

more when they are new to the market. This reaffirms the market power notion.

On the other hand, if effects are measured in sales units then low share brands gain more

sales from high share brands than vice versa. This phenomenon is termed as ‘asymmetric

share effect’ (Sethuraman and Srinivasan 2002). In conclusion, studies imply that higher

the market share of a brand, lesser the promotion gains it experiences and vice versa. This

study questions market power notion of high share brands. This issue is addressed in

chapter 4. Other important studies are Vilcassim and Jain (1991), Bemmaor and

Mouchoux (1991), and Sethuraman and Srinivasan (2002).

Table 4. Studies Linking Low Promotion Effects to High Market Share

Studies

Product category

Data

Methodology

Kamakura and
Russell (1989)

Not mentioned

.| IRI data 78 weeks and 585

households

MNL for choice, LC for |
segmentation

Bolton {1989)

Frozen waffles,
liquid bleach,
Bathroom tissue and
Ketchup

4 IRT data 75 weeks of two
-1 cities and 12 stores

Weighted least squares
estimation

Vilcassim and
Jain (1991}

Saltine crackers

.| households and

IRI scanner data with 399
4790
observations

Developed MLE for
exponential hazard function
proposed in the model,

Bemmaor and
Mouchoux
(1991}

Sparkling wine,
Regular ground
coffee, Liquid -
cleanser, Disposable
diapers, Hair

lacquer, Cat litter

Total of 144 observations.

Factorial design of
experiments, conducted
over 5 weeks. Semi log and
double log OLS estimates |
relating sales units  with !

treatments., |

i

1t is difficult to give a numerical example without introducing underlying mathematical equations. Thus,
example is discussed in Chapter 2. These calculations will clarify that there is no contradiction with the
notion of ‘market power’ according to this model, as the authors of the study claim.
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Table 4. Continued

Studies Product category Daia Methodology
Chnitagunta, Jain | Saltine Crackers for | IRl panel data for 135 | Random Coefficient Logit
and Vilcassim brands Sunshine, | panelists. Modeling | Model
(19915 Keebler,  Nebisco-| purchases were 1736 and

and Private Labels validation purchases were
1542,
Sethuraman and | 19 product 72 data sets for meta Dirichlet-multinomial
Srinivasan categories, 280 | analysis choice model, tested with
{2002) brands B binary logit

2.4.2 From whom do promoted brands gain?
This subsection lists the empirical generalizations that imply which brands loose when a
competing brand is promoted. These generalizations hold true when one or more of the

brands offer promotions.

2.4.2.1 Brands that are closer in terms of price-quality, affect each other more than the
brands that are farther apart: '

The above generalization summarizes observed degree of substitution between brands
when they are promoted. Specifically, brands that are deemed to be the close substitutes
in terms of price and/ or quality affect each other more (Bronnenberg and Wathieu 1996).
This is known as ‘neighborhood price effect’ (Sethuraman 1996). The Sethuraman,
Srinivasan and Kim (1999) study repdrts a meta—anétlysis of neighborhood price effects
and this phenomenon holds true when effects are measured both in terms of elasticity
(elasticity calculations account for percentage change in sales to percentage change in
price) and absolute effects (absolute effects account for unit change in sales to unit
change in price). An important implication of this generalization is that promoted brands

gain more switching from the competing brands that are in the same price-quality tier,
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than from those in different price-quality tiers. The details of each of these studies along

with their data and analysis are described in table 5

However, note that in the study of Sethuraman, Srinivasan and Kim (1999), the price and
market share of brands are highly correlated. Thus, it still remains 2 question, when
correlation between price and share does not hold true, do the neighborhood price effects
still hold true (Wedel and Zhang 2004). This also calls for investigating the effect of

market share on neighborhood price effects.

Table 5. Studies supporting neighborhood effect

Studies Product category Data Methodology
Rao (1991) None Conceptual, Assumed Game theory
values
Bronnenberg and | Chilled orange juice, | Secondary data, 3745 | MNL
Wathieu (1996} Peanut butter purchase occasions for
orange juice, and 3758
.| choices for peanut butter
Sethuraman Fabric Softener | IRI scanner data 104 | Linear and  non-linear
(1996} sheets | weeks between 1991-1993 | seemingly unrelated
: . regression
Sethuraman, 19 grocery product | Meta analysis of earlier | Regression of semi-log, !
Srinivasan and categories studies employing same [ double log and logit
Kim (1999) data sets.

To add, Bronnenberg and Wathiéu (19.96) show that both quality and positioning of the
brands provides advantage to high quality tier brands to gain asymmetrically more from
promotion than the low quality tier brands. In addition to this study, Hardie, Johnson and
Fadher (1993) study on consumer preferences, also indicates that quality is an important
explanatory variable in explaining the gain/loss under promotion. However the study of

Sethuraman, Srinivasan and Kim (1999) does not account for the quality effects in
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concluding the neighborhood price effects. Thus, quality influence on neighborhood price
effects has little evidence and still requires exploration. The research issues of effect of
market share and quality on neighborhood price effects is explored in chapter 4 of this

dissertation.

2.4.2.2 Promotions affect sales in complementary and competitive categories

Research on consumer ‘purchase basket’ shows that consumer spending across the
complementary and competitive categories can be assumed to be constant for a
considerable period of time (Manchanda, Ansari and Gupta 1999). As a consequence,
brands under promotion attract sales from competitive or substitute categories due to their
increased utility. The sales of the complementary categories also increase in a relatively
smaller magnitude. Hence, competitive categories loose sales, resulting into category
expansion i.e. increased sales for the category to which the promoted brand belongs,
along with benefiting complementary categories. Walters and McKenzie (1988}, Mulhern
and Leone (1991) and Walters (1991) also provide support that there is some gain from

cross- category effects.

Table 6. Studies supporting effect of promotions on complementary and
competitive categories

Studies Product category - Data Methodology
Walters and Most available in | 131 weeks of data from | MLE to estimate equations
McKenzie grocery chain, Broad | mid-western grocery refail | proposed by the model.
(1988) categories examples | chain.

are: Rolls and Buns,
Baking supplies,
Paper products,
prepared foods, .
coffee, carbonated
soft drinks, laundry |
detergent and
condiments
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Table 6. Continued
Studies Product category Daia Methodology !
| |
Mulhern and Cake mix and | Store level scanner data | Regression of nv:gatiw:?|
Leone (1991) Frosting 104 weeks exponential function. :

Walters (1991) Boxed cake mix, | Store level scanner data 26 | OLS regression

ready-to-serve | weeks

frosting, Boxed .

spaghetti, ready-to-

serve spaghetti

sauce
Manchanda, Laundry detergent, | AC Nietsen Data for 120 | MCMC, hierarchical bayes
Ansari and Fabric softener, | weeks from large !
Gupta {1999) Cake mixing and | metropolitan western chain

Cake frosting '

2.4.3 How do promoted brands gain?

According to research, promotion sales gain is composed of primary and secondary
demand (Gupta 1988). Primary demand includes sales gain because of category
expansion and increased purchase quallltity. Secondary demand occurs due to switching,
These generalizations describe the pro.portion of secondary demand in comparison with
the primary demand and factors that influence the proportions.

2.4.3.1 Majority of the promotion gain comes from swilchers i.e. secondary demand is
more than the primary '

As stated, secondary demand or gain due to switching from substitute brands is more
(around 75%) than the gain due to category expansion or increased quantity (around
25%) (Bell, Chiang and Padmanabhari 1999). This effect is supported by many studies

listed in table 7. Specifically, these studies have empirically shown that elasticity of
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switching is more than the category elasticity plus the purchase quantity elasticity and

thus conclude that gain from switching is more (Sivakumar 2000).

On the other hand, decomposing the sales gain in terms of unit sales finds that seccondary
demand is relatively less important compared to the primary demand (Van Heerde, Gupta
and Wittink 2003). Table 8 illustfates t'he example considered in Van Heerde, Gupta and
Wittink (2003). According to their calculations unit sales gain due to switching from
other brands is lower than the unit sales gain due to category expansion. The implication
is that brands, when promoted, do not gain 75% of the unit sales from competing brands,
though switching elasticity is around 75 %. However we argue that, for brand promotion
decisions secondary demand would still be an important factor. We illustrate this point by
extending the example of Van Heerde, Gupta and Wittink (2003). Following is the

description of the calculations.

Table 7. Studies supporting secondary demand effect

(1993)

data, 100 households,
3976  observations for
estimation and 6780 for
validation

Studies Praduct category Data Methodology

Gupta (1988) Ground coffee IRI scanner panel data, | Erlang-2  for  purchase
‘| 2000 households for two | timing, MNL for choice and
years ordered regression or
' cumulative logit  for

quantity
Chiang (1991) Ground caffeinated | IRl scanner panel data, 24 | Nested logit for cheice and
coffee weeks 253 households MNL for ‘how much to

buy?’

Chintagunta Yogurt -1 Ac Nielsen scanner panel | Non-linear constrained

programming for consumer
basket, MNL for choice and
non-lingar equation
developed in the model for

quantity
Dillon and Gupta | Paper Towels Survey data of 2500 | Poisson  purchase rate, .
(1996) households multinomial quantity

purchase and consideration [
choice set choice model.
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Studies Product category Data Methodology
Walters and 302 brand across 89 | 52 week scanner data Multiple Regeression
Bommer {1996} categories
Arora, Allenby Food item Survey data Hierarchical Bayes .
and Ginter i
{1998)

Bucklin, Gupta Yogurt | Ac Nielsen scanner panel | MNL for choice, Nested
and Siddarth data, 300 households, | Logit for incidence and
{1998) 30791 observations Poisson  regression  for
quantity

Bell, Chiang and | Bacon, Margarine,-| IRT scanner panel data, | Generalized Least Squares
Padmanabhan Butter, Ice-cream, | 250 households, 78 weeks | approach to meta analysis
(1999) Paper towels, Sugar,

Liquid  detergents,

Coffee, Soft drinks,

Bath tissue, Potato

chips, Dryer

softeners and

Yogurt.

Table 8. Comparison of promotion effects
Product category expansion due 1o the promotion
Effecis Before promotion of focal brand _
(Calculations of Van Heerde et al 2003)

Focalbrand | 50 it (18%) 452 units (21.8%)
sales
Competing . o . o
brands® sales 164 units {82%) 161.8 units (78.2%)
Category sales | 200 units (100%) 207 units (100%)

Consider a brand under promotion, with its promotion elasticity decomposed into

switching, category expansion (incidence) and quantity (Gupta 1988). Let the values for

three elasticities be 0.210, 0.034 and 0.004 respectively. Total promotion efasticity adds

up to 0.248. Thus, the secondary demand elasticity is 0.210/0.248 = 0.84 and primary

demand elasticity is (0.034+0.004)/0.248=0.16. This means, if the brand goes for a 1%
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change in a promotion mix variable, then it will increase its sales by 24.8%, out of which
84% comes from brand switching and 16% comes though category expansion and
increased purchase quantity. This interpretation is consistent with Gupta (1988). Let the
probability of selecting the focal brand be 18% and category sales be 200 units (Van
Heerde, Gupta and Wittink 2003). THe shares expressed in number of sales units are
given in column-2 of table 8. Since quantity elasticity is very low, it was not included in
the calculations of Van Heerde et al (2003). If the brand offers promotion, then it gains
sales through primary and secondary: demand. The probability of choosing the focal
brand increases to 21.8%, which is .'(18% + 0.21 x 18%). Thus, the probability of
choosing other brands in the category adds up to (100%- 21.8%) = 78.2%. Category sales
increase to (200+ 0.034 x 200) = 207 units. The split of sales units when the brand goes
on promotion are given in column-S of table 8. Note that due to promotion, the increase
in sales for the focal brand is (45.2-36) = 9.2 units. On the other hand the decrease in
sales for rest of the brands in the category is (164-161.8) = 2.2 units. The gain of the focal

brand due to promotion can be split as follows.

Gain in sales units = Gain due to category sales increase + Gain from switching. (1)

92 = 7 4+ 22
Van Heerde (2003) interpret the gain from switching as revealed by the above equation
as: “The net decline is 24.3% of the 92 unit sales increase..”. That.is, 2.2 units decrease
in the competing brands (i.e. other brands in the product category) sales accounts for the
net secondary demand gain for the promoted brand, and it is 24.3% of its total gain of 9.2
units. Thus, the gain from switching is not 84% as interpreted by Gupta (1988), but is

only 24.3% (Van Heerde et al. 2003). The Calculation of Van Heerde et al. (2003)
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account for the simultaneous effect of category expansion on unit sales change unlike
Gupta’s interpretation.

2.4.3.2 Brand elasticities of promotion are influenced by category factors, brand factors
and consumer factors

As mentioned earlier, promotional gé_lins result due to switching increased purchase
incidence and purchase quantity. Though secondary demand is more than the primary in
terms of elasticity or potential unit sales, the proportion of secondary to primary demand
depends on category factors, brand faétors and consumer characteristics. Studies reveal
that category factors explain most the variation in elasticities, followed by the brand
factors and least by the consumer characteristics. Most influential category factors are
amount spent on category or share of consumer budget, and storability of products

(Bolton 1989; Bell, Chiang and Padmanabhan 1999).

Brand factors that influence the elasticities are price variability of brands within the
category and brand loyalty. Consumer characteristics have negligible influence (Bell,
Chiang and Padmanabhan 1999). Table 9 summatizes these studies. This generalization
gives an idea to decision makers about the factors that may influence their promotion
efforts, though managers may not be in control of category factors. Note that, the low
elasticity of promotional efforts estimated by the Market Response models can be
attributed to category and brand factors and might not be the limitation of models

themselves.
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Table 9. Studies supporting effect of category, brand and consumer factors on
brand elasticities of promotion

Studies

Product category

Data

Methodology

Bolton (1989)

Frozen waffles,
liquid bleach,
Bathroom tissue and
Ketchup

IRI data 75 weeks of two
cities and 12 stores

Weighted least squares
estimation

Fader and Lodish | 331 different | IRI data for 20,000 | Factor and cluster analysis
(1990} grocery product | households for one year | for grouping category /
categories from 12 different markets | promotion. DA for category
influence
Fader and 200 panelists for 45 weeks | EBA  and  disaggregate
MeAlister {1990} MNL
Raju (1992) 27 categories 25 weeks from one | Linear and multiplicative
grocery chain store regression

Coffee, Soft drinks,
Bath tissue, Potato

chips, Dryer
softeners and
Yogurt.

Narasimhan, 108 categories ‘| Store level scanner data, | Regression analysis
Neslin and Sen panel data and survey data
{1996)
Bell, Chiang and | Bacon, Margarine, | IRl scanner panel data, | Generalized Least Squares
Padmanabhan Butter, Ice-cream, | 250 households, 78 weeks | approach for meta analysis
(1999) Paper towels, Sugar,

Liquid  detergents,

2.5 Summary and Implications to Model Building .

The following table summarizes the above discussion on empirical generalizations related

to ‘who gains?’, ‘from whom do promoted brands gain?’ and ‘how do promoted brands

gain?’ As discussed in chapter 1, following table links the anomalies in the empirical

generalizations as brought out in chapter 2 with the respective essays.
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Table 10. Summary of Research Issues and Implications on Model Building

Who gains?

From whom do promoted brands

How do promoted brands gain?

s Simultancous purchases
s Market power notion
s Asymmetric share effect

e Gain is more from those brands
which are nearer in terms of
price

¢ Gain is mainly from relatively
lower price-quality tiers than
the higher

» Proportion of primary and
secondary demand
Conditions under which

competing brands gain when
target brand is under promotion
are to be explored :

Implications on model building

Simultaneous brand choice

model is adopted similar to
Russeli and Peterson (2000)

< Covariance
{CovHEY) model
adopted (Hensher 1994).

heterogeneity

is

® The effect of market share and
quality are expressed.

» Modeling requires that either an
HEV MNL ( to overcome IIA)
and/or CovHEV :

» Algebra to calculate primary
and demand effect

Corresponding Chapters

s Chapter 3
s Chapter 4

e Chapter 4

s Chapter 3
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Chapter 3. Composition of Brand Switching and Increased Category Incidence
Under Promotion Induced Competition

3.1 Introduction

Research shows that gains due to sales pfomotion come from increase in the category
incidence, stockpiling and brand switching (Van Heerde, Gupta and Wittink 2003, Neslin
2002, Bell, Chiang and Padmanabhaﬁ 1999, Chintagunta 1993, Chiang 1991, Gupta
1988, Krishnamurthy and Raj 1.988, 1991, Papatla and Krishnamurthy 1996, Bucklin,
Gupta and Siddarth 1998). In marketing, an important issue of investigation has been the
proportion of sales gain that comes from increased category incidence, increased quantity
buying (together referred tolas primary demand) and brand switching (i.e. secondary

demand). Following figure depicts the primary and secondary demand effects.

Figure 3. Primary and Secondary Demand Effects

Primary and secondary demand effects when brand A is promoted

Category Non Buyers

or irregular buyers Category Buyers
Regular brand A buyers Regular brand B buyers
Buy Buy more Buy promoted Buy promoted
Promoted quantity of brand A instead brand A and also
brand A brand A of brand B regular brand B

~, ~,

Primary Demand Secondary Demand
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Let us assume that there are only two brands i.e. brand A and B. Diagram 1 depicts the
purchase behavior of the consumers when a given brand, say brand A is promoted. Note
that primary and secondary demand stem from various sources. Primary demand is
composed of increase in the inc.iclenccj due to non category buyers or irregular buyers
buying brand A, along with the increased quantity bought by the brand A buyers. The
secondary demand comes from brand switching, i.e. brand B buyers under the promotion
of brand A find it more attractive than brand B and thus buy the promoted brand A. In
addition to that, secondary demand is also contributed by the simultaneous purchases of
brand A and B. For example, this may be happening because of the income effect

{Allenby and Rossi 1991).

The dominant conclusion in marketing literature related to the sales gain under promotion
has been that when measured in terms of elasticity, the secondary demand contributes
more (75%) than the primary demand (25%). This conclusion follows from Gupta’s
{1988) work, which is further generalized by Bucklin, Gupta and Siddarth (1998) and
Bell, Chiang and Padmanabhan (19995. Note that, purchase incidence and brand choice
models are independent in Gupta’s (1988) study. In contrast, Bucklin, Gupta and Siddarth
(1998) employ nested logit for incidence & choice and Poisson regression for quantity. In
this model choice is dependent on thé.' incidence. However, the conclusion remains the
same that secondary demand coniributes 75% to brand sales gain, while primary demand
contributes only 25%. On the contrary, Van Heerde, Gupta and Wittink (2003)
employing Bucklin, Gupta and Siddarth’s (1998) model to show that when the gains are
expressed in terms of unit sales, the gain from secondary demand happens to be only

33%. Although, their calculations provide interesting insights on the promotion effects,
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the drawback in their calculation is the assumption that if a target brand is promoted, then
its competing brands gain sales proportional to their choice probabilities due to the

increased category incidence.

Such an analysis of primary and secondary demand effects is extremely important to
marketers to manage promotional tacti..cs.and competitive effects. As discussed, though
many studies have investigated this issue, there is still confusion surrounding the exact
interpretation and the composition of sales gain under sales promotion. This study
focuses on the following two research issues related to the composition of brand
switching and increased category incidence:
(1) Do competing brands gain sales in the presence of the promotion of a focat
brand?
The interpretations of Van Heerde, Gupta and Wittink (2003) follow from the nested
logit specification. However, such an assumption of competing brands gaining under
the promotion of a focal brand misrepresents the promotion effects, since this model
does not account for the simultaneous brand purchases/choices in the category. Under
the promotion of a focal branlc!, due to budget allocation/constraints or greater utility,
consumers may buy more from the same category and this may benefit the competing
brands. One possible reason is that, consumers buy more than one brands under the
price promotion of a focal brand since they can afford to buy more in the category for
the same budget due to the income effect (Allenby and Rossi 1991). However, such
simultaneous choices are not explicitly accounted in the nested logit model of
Bucklin, Gupta and Siddarth (1998). Thus, the calculations that follow from such a

model as emploved by Van Heerde et al (2003) do not capture the simultaneous



70

choice effects. As Van Heerde,” Gupta and Wittink (2003) mention (pp:489)
“...(T)there is an opportunity to .stud.y whether and under what conditions non-
promoted brands experience sales increases when a competing brand is promoted.”
On this account the interpretation éf the proportion of primary and secondary demand
needs further investigation and remodeling.

(2) What is the correct proportion of gain from brand switching and increased

category incidence in terms of unit sales?

In the study of Van Heerde, Gupta and Wittink (2003), category incidence benefits
every brand in proportion to its probability of choice due to nested logit specification.
This study finds that for the couple of categories (Ice cream and Butter), the
secondary demand (switching effect) is negative. The reasoning provided for the
negative switching effect is that the extent of category expansion benefit for the
competing brands is so high that it overcomes their switching losses to the focal

brand.

However, note that, total utility of the category incidence is composed of brand
utilities and category level Variabltl;sn Now, in case of the nested logit specification
under promotion, if utility of one of the brands increases then this leads to increase in
the utility of incidence. Thus, increase in the choice of any one of the brands leads to
the increased incidence. According:ly, if the category expands it does not necessarily
imply that such an increase is due to the increased probability of choice of all the
brands in the category’, since under promotion only the utility of the promoted brand

increases. In conclusion, due to the promotion of a target brand if there is increased



category incidence, then such an increase need not necessarily benefit all the brands
in the category. Accordingly, the proportion of primary and secondary demand is
miscalculated in the study of Van Heerde et al (2003). Thus, in accordance with the
nested model, it is requirgd to recalculate the proportion of primary and secondary

demand effects.

This essay is organized as follows. Second section discusses the dominant conclusions in
the literature related to the primary and secondary demand effects and elaborates on the
research issues. Based on which the méthematical models and alternative explanation are
discussed in the third section. The underlying assumptions of the existing models are
hypothesized. Methodology is discussed in section four to test the hypothesis. Thereafter,

the last section discusses the expected results and the contributions.

3.2 Measuring the Primary and Secondary demand effects under sales promotion
Sales §; of a given brand j in the product category can be written as the product of
category incidence probability p., probability of choice p;, for brand j conditional on the
category incidence, and quantity bought per purchase occasion ¢J; (Van Heerde et al
2003). Thus, we have sales for brand 7 as:
S; = P09, (0

The above maodel has the following assumptions:

(1) The brand choice decision is dependent on the category incidence decision

ie.p,,, =lforVjec. Conceptually, this implies increase in the choice

probability of any of the brands (not necessarily all the brands) in the category

tisan implicit assumption that categories under investigation are not evolving and ate stationary. Thus,
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increases incidence probability. Conversely, since p, . # 0, for some j € ¢, model

implies that, there is certain probability with which each brand’s choice may

increase because of the increased category incidence.

(2) Also, as Van Heerde et. al. (2003) mention, cross quantity promotion effects arc
zero (For example studie_:s of Eell, Chiang and Padmanabhan 1999, Chintagunta
1993, Chiang 1991 and Gupta 1988 assume the same} i.e. for the promotion of
brand fhe variation in the quantity bought for the other brands is zero. This
follows from the fact that simultaneous purchases are not accounted in the nested

logit spectfication.

Now, the sales elasticity of promotion dy can be written as follows:

oS, dy _op, ﬁ+apf”“ ol +6Qj 4y

ody, S; &d, p, 8dy p,. odyQ,

ie.. N, =741, +1, 2)
. C e _n.tn, Rie
Here, primary demand elasticity is PD, =—— and SD, = is the secondary
' 7, i,

demand elasticity.

3.2.1 Calculations of Van Heerde et al ‘(2003 )

Now, from equations (1) and (2) the following assumption is evident. If the category
incidence accelerates due to promotion dy of brand j, then from the total increased
category incidence, every brand gains proportional to its choice probability py.

(k e J, where J is the total number of brands in the category ¢) . To illustrate this point,

let us consider the numerical example discussed in Van Heerde et ai (2003).

increase in the incidence is solely due to the increased utilities of the promoted brands.
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For Folgers 16{oz} coffee, 17,=0.248, 1,=0.210, #.=0.034 and 1n;=0.004. Thus PD,=0.16
SD.~= 0.84 (Gupta 1988). Initially, p.=0.20 and purchase quantity {J); per occasion is 1.
Thus for 1000 purchase occasions there will be category sales of 200 units. Thus, if the
Folgers market share is 18%, then their total sales units are 36. Now during the
promotion the secondary demand would yield (0.21)*36= 7.6 units, leading the total unit
sales of Folgers to 43.6. Other brands -.will have the share of (1-0.18(1.21))*200= 156.4
units. During this time category expands to (1.034)*200=207 units. Of those 7 units, the
promoted brand will gain 1.6 units and the other brands will gain (1-0.218)*7=5.4 units.
Thus, after the promotion total sales for Folgers would be around 45 units, while for the
other brands it will be 162 units. Thus, the net wunit sales gain for the promoted brand

from secondary demand is only 2 units.

Above calculations are based on the assumption that category expansion due to
promotion benefits all the brands in the category, in proportion to their choice probability
(Van Heerde et al 2003). Let us refer to this assumption as “competitors’ gain”

assumption.

3.2.2 Hlustration of the misrepresented effect due to competifors’ gain assumption of
nested logit model: The following example illustrates the misrepresentation of primary
and secondary demand effects because of the “competitors’® gain” assumption that is
based on the nested models (assumption 1). Now, consider the following purchase history
from table 11. If incidence occurs then it is considered as 1 else 0. Choice is represented
by the name of the brand i.e. A or B. The final row represents the promotion variable,

where °Y" stands for promotion and ‘N’ for no promotion.
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Table 11. Example of Purchases

Week | 2 3 4 5 i) 7 8 9 10
Incidences 1 0 1 0 1 2 0 1 3 ]
Choice A - A - A B - A A -

Promotion N N N N N Y N N Y N

Note that, in nested logit model simultaneous purchases are not explicitly modeled. Thus,
in such a model, secondary demand comes only from the switching effects. Thus, to keep
the explanation intact, in the followiné example eithér brand A or brand B is purchased
for a given incidence, but not both. Also it is assumed that quantity bought per occasion
is one unit. While modeling the category incidence, the data considered takes the finite
value for incidences and 0 for no inc'i-'dence (row two). Under promotion (refer to row
four), if there is category expansion and/or acceleration in incidence then it will be
reflected in the elasticity measure of the incidence since the number of incidences
increase. For instance, during the occasions 6 and 9 there is promotion event and
incidence increases to 2 and 3. This increased incidence happens because of the increased
acceleration in purchases i.e. due to .,more number of visits to the store to buy the
promoted brand. At the same time note that, wherever there is incidence, it is translated
into choice of either brand A or B (refer to row three) since both A and B are never
bought together. Now for the occasioﬁé 6 and 9 incidence has increased only because of
brand B and brand A respectively. Thus, if one were to decompose the incidence
elasticity, it need not necessarily benefit both brands A and B whenever the incidence

increases.
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However, in the calculation of Van Heerde et al (2003), category .incidence increases
under the promotion and changes to 207 from 200. Also according to the nested
specification, model is interpreted on 207 incidences that benefit all the brands according
to the choice probabilities of the brands. As mentioned in assumption (1) of the nested
modeling, this leads to “competitors’ gain assumption”. However, all the brands in the
category would gain if and only if the category itself was evolving i.e. there are more
consumers tunneling to the current market from the potential market (more non-buyers
buying in the category). However, under sales promotion, category attraction increases
only due to the increased utility of the promoted brand. Since, increased incidence need
not stem from all the brands in the category, decomposing increased incidence to benefit
all the brands in the category under sales promotion misrepresents the primary and
secondary demand effects. In such cases, the incidence effect should be decomposed

based on the increase/decrease in the utilities of all the brands in the category.

3.2.3 Effect of the simultaneous purchases on competitor’s gain assumption: Under
simultaneous purchases it is possible for the consumers to buy mere than one brands in a
given occasion. Thus, if the mode[ were built to account for the simultaneous purchases
then it would accommodate both the sources of secondary demand as mentioned in
diagram 1. Further, if such a model were employed then the competitors’ gain
assumption may hold true for few brands, since the cross elasticity under such cases need

not necessarily be always negative (Russell and Petersen 2000).
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3.3 Alternative Explanations

In this section the two research issues of competitors’ gain assumption and exact
calculation of primary/secondary demand are addressed. The first research issue of
testing the competitors® gain assumption is addressed in three different models. First
explanation is based on the unconditioﬂal brand choice, second one is based on the nested
logit model i.e. conditional choice and the third one is explained based on the
simultaneous choice model. After which the exact calculation of primary and secondary

demand are addressed.

3.3.1 Testing the competitors’ gain assumption
Three alternative explanations are provided to test competitors’ gain assumption. Table

12 summarizes the methods.

Table 12. Alternative Models

Method Mathematical Proof Empirical Proof
Unconditional brand choice _ Yes No
Conditional brand choice Yes Yes
Simultaneous brand choice _ Yes Yes

By “unconditional brand choice” it is meant that brand choice does not depend on the
category incidence, but rather it is viewed that incidence and choice occur
simultaneously. In this case multinomial logit (MNL) is employed. Conditional choice
means choice is viewed as conditional on incidence. Here, nested logit model is

employed. Finally, for the simultaneous choices the nested logit is employed, but the
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alternatives are the combination of choices from the available alternatives. Note that,
unconditional model is proposed for the purpose of theoretical explanation alone.
Estimation of such model would require specifying the no choice option, which biases the
results (Haaijer 1999). Thus the empir{cal proof is provided only for the conditional and

simultaneous choice models.

3.3.1.1 Unconditional brand choice

This section explains the competitors’ gain assumption based on the unconditional brand
choice. Now, based on equation (1) it is evident that p, and p,,. (where k =1..J). are built
on the same purchases since brand choice and category incidence occur simultaneously.
To account for simultaneity, p. and p;. should be considered together in deriving the

elasticity equation. This can be stated as:

681 'ﬁ: apcpjfc . d{f +5QJ' ﬁ
ody S;  ody pp,. ody Q,

s Ay 00 4 @)
ad&' P adb’ QJ'
Note that, p.p, =p,,p,=1.p,=p,, which is the unconditional probability of brand j,

that can be considered as being modeled based on the no-choice option calibrated to the

purchase data or conditional on the store visits {(Chib, Seetharaman and Strijnev 2004,

o)
Bucklin, Gupta and Siddarth 1998, Chintagunta 1993). Note that,—a%-, contains both
&.

category incidence acceleration and brand switching effects. We have:
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k=1
k#j
J a .
0=Zapk+ P1+6po (4)
kzjf )

J
In this case, p, = Zpk , where J is the total number of brands, and p, is the probability of
&=l

no-incidence. Thus, marginal change in the category incidence can be found using the

following relationship:

Pe s

ad, od,
J .
LX)

' J
For the promotion dy; of brand j, the expected sign of the term ZQ&‘- will be negative,
. k=1 Ody
k=j

ap .

while the term —-L will be positive. This formalization clearly indicates that if the
i

category incidence accelerates then the promoted brand gains while the competing brands

loose. This happens since category incidence is expressed in terms of the additive

composition of the brands. Also, category incidence is expected to be positive since ¢

Iy

4

the change in the probability of no-choice option or no-category incidence will most
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likely be negative i.e. category non-buyers may buy under the promotion of any one of

the brands in the category as explained tn figure 3.
3.3.1.2 Conditional brand choice i.e. nested logit specification

In this section, the explanation for competitors’ gain assumption is addressed based on

the nested logit specification as employed by Van Heerde et al (2003).

Let us assume that, increased incidence during the promotion dy; of brand j affects all the
brands in the category. The increased incidence attributable to brand £ € ¢, is the change
in the incidence due to change in the probability of choice of brand £ € ¢, multiplied by
the change in the choice probability of brand % € ¢, under the promotion 4, of brand ;.

Mathematically, change in the incidence 7 due to brand %, under the promotion &y of

brand j is:
= . Oy
’ Opy,. Od i
_ _ . ,
Here, p, = — 202+ 7 V) =B DO ang 7= in{3exp'D, )}

s Prie
F+exp(yZ+y V)" 7" iGXP(BTD ) .
= '

Here IV is the sum of the utilities of all the brands in the category.

e
apc _ aexp(ﬁTDk) _ pc(l_pc) _ PPy
= 2 —=Yw- =Yw-
apk!c Lf"; (]_pkf‘c) (]__pkfc)
dexp(8°Dy)
apkf{ ) apjfc‘
AR — : and—-—-—: . l— .
6d&. ﬂ;Pkrchrc- 6d¢. ﬁzP;rc( pﬂc)
== I =7y. Bl '('ﬁz’pkfcpﬂc)

(I-py0)
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popj'pkfc

==Yw-B
S A= p)

PP Py
Ly ==y B ——— (6)
Yo (b - b))

and Ijj =7!V'ﬂi’pcpopji’c '_"y.’V'ﬁx’poer' (7)

Pric
Thus, [, =—1, —Fkec _ (8)
Y 0 py)

The effect from switching for brand & under the promotion is dj of brand J is:

p,
B, =—"%~~1, 9
Y ood, ¥ ®
Based on the alternative explanation provided for the marginal change in the category
incidence due to the change in the brand choice probability, the proposed hypothesis is

that:

popjpk
(pc _pk)

HO: Iy=-yu.B =0, for promotion d of brand J,

o Dol i

=HIl: I, =-yy.5 <0 is the alternative hypothesis.
(pc Py )

Intuitively the null hypothesis states that change in the category incidence contributed by

the change in the probability of choice of a competing brand is positive.

3.3.1.3 Simultaneous brand choices in the category

This section explores the competitors’ gain assumption employing simultaneous purchase
choice i.e. multivariate choice model. The multi-category purchase model of Russell and
Peterson (2000) is employed. This model is based on the Besag’s (1974) spatial model

which states that given the full conditional distributions of the random variables, their
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joint distribution can be determined uniquely, provided the uniqueness criteria are
satisfied. Russell and Peterson (2000} employ multivariate logit formulation of full
conditional probability of the categoriés. They exploit Besag’s (1974) theorem to derive
the multivariate logit formulation of the multi-category purchases. This model is better
than the models of McAlister (1979) and Harlam and Lodish (1995), since it has the
capability to uniquely determine the joint distribution since it is built on the full
conditional distributions. Russell and Peterson (2000) model is applied to multiple brand
choices. All the non-empty simultaneous choices are nested under the category incidence.
The empty set is considered as the no incidence option similar to Russell and Peterson

(2000).

Thus, if there are J brands in the category then there are (2J-1) non-empty combinations
of choices. Each of these combinations is treated as an alternative while specifying the
MNL choice model. The utility of each such alternative » for the occasion 1 for

household % is:

Up=>B8"X,1,+> 6,11, (10)
J

J<i
Here, X; is the vector of marketing mix variables of brand j, 8; = J; +¢SIZE"  and I, =1

if / alternative is present in the combination b else is 0. The SIZE" is the size loyalty
variable calculated from the calibration period. This remains same for all the alternatives

across all the occasions for a given household 4. The term &, captures the association

between the brands, which is symmetric to satisfy the Besag’s (1974) criterion to

determine the joint distribution uniquely. If more than one brand are chosen then
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0, appears in the utility. Based on the ﬁtility function and following the MNL framework

the probability of choice for the combination of choices bis:

exp(B’ X, +> 6,11,)

i<f
Pojc = an
b Zexp(ﬁfxb +36,11)

i<}

Here, pys is the probability of choosing a combination of choices 4 given the incidence c.

2 Uk

Whebrandk

Zbk

- The probability of choosing a brand % is: . It can be easily shown that even in

. _ o, .
this case the derivative —2¢ s Y- LePo

. However, based on the cross and self
s (1= Dysed

elasticities (Russéll and Peterson 2000) the marginal changes are:

Opy s Pyic apﬂc
=P Prsc(————Dand =B (L= pyc) (12)
adg; d Piic-Pric adg; g g
. Pep Pijic
Thus, fpy=—— Koy, 20 _Bp, D ——-1) (13)
i OPse adj! v (1= P Harenk Pjiie-Pric
. P Pep
And I. = £ se . £Lo | L (1=p., . 14
i apﬂc Bd =¥w (l_pj;’c) ﬂipﬂc( Piic) (14)

Equation (13) will be employed to test the assumption of competitors™ gain. Note that the
cross elasticity in this case is need not necessarily be always negative. Based on the
explanation provided for the marginal change in the category incidence due to the change

in the brand choice probability, the proposed hypothesis is that:

, , DD Dij/
HO: Ty =V P;rcpmc(—@c—

1) =0, for promotion dj; of brand j,
(1= Prc) PirePric
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b.p : Py
__u__pmpk;c(___"ic_,

—1) €0 is the alternative hypothesis.
(= prse) PjicPric

=>HI: I, =-yy.f

Intuitively the null hypothesis states that change in the category incidence contributed by

the change in the probability of choice of a competing brand is positive.

3.32 Calculation of increased category incidence and brand switching effects

3.3.2.1 For conditional brand choice

The summation of equation (6) for all the competing brands along with equation (7)
provides the total primary effect. The self elasticity will give the secondary demand
effect.

3.3.2.2 For simultaneous choice

The summation of equation (13) for all the competing brands along with equation (14)
provides the total primary effect. Thé self elasticity will give the secondary demand

effect.

3.4 Data, Estimation and Results

3.4.1 Data description

IRl panel data for margarine category (includes spreads and butter blends as well) is
employed. Data has 52 weeks of initialization period from January to December 2005 and
52 weeks of modeling period from January to December 2006. Following table
summarizes the data. In this category, one pound is the prominent brand size and
accounts for 82% of the category share®, The top 5 brands in this size are selected, which

make up for 65.66% of the 11b total share. Data are analyzed for 100 randomly selected

* The size of 0.9375 LB is combined with 1 LB since there is hardly any price difference between these
sizes. Totally this size accounts for 82% of the caiegory share.
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panelists from Eau Ciaire, Wisconsin area who constitute 1098 purchase occasions across
5 stores. This method of selecting the brands and panelists is consistent with the research
method followed in marketing. For example Chintagunta {(1993) and Bucklin, Gupta and

Siddarth (1999) follow the similar method. Table 2 summarizes the data.

Table 13. Data Description

ot | ST | RTINS | sty gt
1 32.15 1.5977 0.19

2 28.69 _ 0.7069

3 21.31 - 1.2667

4 4.74 1.3493

5 13.11 1.7781

3.4.2 Variables employed in the model

The variables considered are similar to that of Bucklin, Gupta and Siddarth’s (1998)
study. They are:

1.  Brand Loyalty (BLy): This variable is calculated based on the initialization
period. The market share of the brand for a household during the
initialization period stands for BL; for brand 4. This variable remains
constant for a household across the modeling time period.

2. Last Brand Purchased (LBPy): LBP;, indicates the brand purchased during
the last occasion ¢, This remains same across ali the alternatives for a given
occasion for a given household.

3. Price (PRICER): This variable is the sheif-price of the brand % on occasion 1,

which also includes discounted prices.
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4.  Promotion (PROMOy,): This variable takes the value [ if there is feature or

display otherwise is equal to 0. This varies across the brands across the

occasions.

The incidence level variables are:

5. Consumption rate (CR): This remains same for the household across the

modeling period. This is calculated based on the total volume of product

bought for the 61 weeks of initialization period.

6.  Inventory (/NV)): This variable captures the inventory level of the houschold

on the purchase occasion .

7. IV: This is the inclusive value variable that captures the total utility of all the

brands in the nest.

Thus, the deterministic component of the utility of brand k& is for a given household /4 is:

BIx = u, + B.BL. + B, LBP! + B ,PRICE] + B8,,PROMO,

The errors are assumed to be extreme value type- 1IDs. This leads us to:

o _exp(B7X,)

kiic T

J
Slew(X))
F=l
The deterministic part of the incidence utility is:

Uch: = U +?’51CR:h +}’sszV;h +71pr;h _

The probability of incidence is:

o)
“ l+expUl)

The quantity is also modeled similar to Bucklin, Gupta and Siddarth (1998). The
probability that household s buys g; quantity of brand 7 at time £ is given by:

__exp A A
(1 - exp(_ﬂj;))q!}!

PO, >4q,)

Here, A, =exp(d,,+8,BL+6,,PROMO+8,PRICE+8,,INV +6 PR)

(16)

(17)

(18)

(19)

(20

25
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The model of Van Heerde, Gupta and Wittink (2003) and Buckiin, Gupta and Siddarth

(1998) employ latent class estimation of the incidence, choice and quantity. Since the

objective of this step is to test the assumption for the same model, the log-likelihood

function for one segment model MLE results into nested logit MLE (Gupta and

Chintagunta 1994, Bucklin, Gupta and Siddarth 1998). This holds true for the

simultaneous choice model as well. The objective is to test if the competitors’ gain

assumption holds true and thus only one segment nested logit case is analyzed.

3.4.3 Estimation

The log-likelihood for the proposed model is:

H

i
LL = ZZ{cﬁ[yTZ—ln(l+e”z)] (1-8)In(1+e" )} (22)
=1 =]
H T s, )
LL =Y 335,15 ;- InQ " ¥)=A, +q,In 1, ~In(l-e™)~In(g, D]} (23)
h=l r=i j=1 =l
LL=LL+LL, 24)
Following table summarizes the estimates:
Table 14. Estimated Coefficients for conditional choice
Choice Model
Coefficient LBP BL PROMO PRICE ul u2 u3 ud us
Estimate 3.027 0.929 0.398 -0.95 0.69 | -0.44 | .0.19 | -D.5! 0.75
0.001

Std. Error 0.001 0.008 0.039 0.005 | 0.003 | 0.00% | 0.012 | 0.025
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Incidence Mode!
Coefficient Uc CR Fid
Estimate -1.967 0.487 0.091
Std Error | 0.231937 | 0.047098 | 0.088765
Model Fit
Brand ] 2 3 4 5 !
Actual 5
Probability 0.3215 0.2869 0.2131 0.0474 | 0.131
Predicted
Probability 0.357 0.279 0.167 0.048 0.149
Incidence Yes No
Actual
Probabitiey | 1° 0.81
Predicted
Probability 0.191 0.809
LI -Model -4451.9
LLO ~12511.8
Pseudo pf 0.6441

Table 14 demonstrates that actual and predicted probabilities for choice and incidence are

very close with McFadden’s R? of 0.64. This demonstrates that model has excellent fit.

The quantity model is not relevant for the study.and thus the coefficients are not

“reported®. For the simultaneous choic¢ model table 15 summarizes the results. Note that

in this model fit 0.466 is slightly lower than the conditional choice model. All the

combinations of the five brands are considered, which makes up for 31 brands. These are

listed in column four of table 15 along with the actual and predicted probabilities for the

choice and incidence model.

> Additionally, the quantity model was calibrated for A’s without the exponent of the variables, unlike
equation (21). However, given the model fit it appears that model may not change much even with the

exponential correction.
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Table 15. Estimated Coefficients for conditional simultaneous choice

Choice Model Model Fit
: , Actual Predic&l‘e'a’
Coefficient | Estimate SE brand Ac!ug!l Predwal‘e.d Probability probability
| probability | probability S of
of incidence | .
' incidence
bl -2.69552 | 0.0005 1 0.30080 0.34401 0.19 0.18
b2 -3.29941 | 0.0047 2 027040 0.30156
b3 -3.48888 | 0.0018 3 0.21060 014915
b4 -3.90649 | 0.0040 4 0.04550 0.03648
b5 -2.52992 | 0.0008 5 0.13090 0.15306
b12 2.786477 | 0.0051 12 0.02370 0.00270
b13 1.95288 | 0.0040 13 0.00850 0.00152
bl4 -2.21512 | 0.0013 14 0.00090 0.00091
bl5 -1.8979 | 0.0008 15 0.00090 0.00285
h23 0.419349 | 0.0092 23 0.00000 0.00131
b24 1.729162 | 0.0028 24 0.00190 (.00080
b25 0.907866 | 0.0022 25 0.00280 0.00249
b34 2.174253 | (.0054 34 0.00090 0.00047
b35 1.66366 | 0.0062 35 0.00190 0.00148
bd5 1.564865 | 0.0077 45 0.00000 0.00091
LBP 1.066988 | 0.0033 123 0.00000 0.00004
BL 3.619673 | 0.0157 124 0.00000 0.00002
promo 0.444607 | 0.0022 125 §.00000 0.00007
price -0,55043 | 0.0065 134 0.00000 0.00001
Incidence Model 135 0.00000 0.00004 Fit diagnostic
Coefficient | Estimate SE 145 0.00000 0.00003 LL-Model -4542
C -1.63314 | 0.0017 | 234 0.00000 0.000601 LLG -8507.586
CR 0477571 | 0.0042 | 235 .| 0.00000 0.00004 Pseudo R* 0.466124
v 0.071134 | 0.0234 | 245 0.00000 0.00002
345 0.00000 0.00001
1234 1 0.00000 0.00000
1235 0.00000 0.00000
1245 0.00000 0.00000
1345 0.00000 0.00000
2345 (.00000 0.00000
12345 0.00000 0.00000

3. 4.4 Results

Based on the above coefficients the clasticities for incidence are calculated using the

equations (6) and (7) for the conditional choice model and equations (12) and (13) are

used for the simultaneous choice models.

Table 16 lists ali the marginal effects of
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incidence and the net elasticity for the incidence along with the change in unit sales for

price promotion.

Table 16. Deal Effects and Elasticities for Price

Conditional Choice
Brand 1 7 3 1 s
i 0.0048 -0.0021 -0.0012 -0.0004 -0.0011
2 -0.0019 0.0037 -0.0009 -0.0003 -0.0008
3 -0.0010 -0.0007 0.0022 -0.0001 -0.0004
4 -0.0002 -0.0002 -0.0001 0.0006 -0.0001
5 -0.0008 -0.0007 -0.0004 -0.0001 0.0020
Net )
Marginal 0.0009 0.0001 -0.0004 -0.0002 -0.0004
Effect
Incidence 0.0075 0.0003 -0,0025 -0.0015 -0.0036
Elasticity
Unit sales
change per 39.2986 1.3170 -13.0125 -7.6027 -18.763%
1006 units
Conditional Simultaneous choice
Brand I 2 3 4 5
I 0.0022 -0.0012 -0.0006 -0.0002 -0.0005
2 -0.0011 0.0020 -0.0005 -0.0002 0.0005
3 -0.0004 -0.0004 0.0010 -0.0001 -0.0002
4 -0.0001 -0.0001 -0.0001 0.0003 -0.0000
5 -0.0004 -0.0004 -0.0002 -0.0001 0.0010
Net
Marginal 0.0001 -0.0001 -0.0003 -0.0001 -0.0003
Effect
Incidence 0.0008 -0.0003 -0.0024 -0.0010 -0.0031
FElasticity
{nit sales
change per 4.4790 -1.7153 -13.4991 -5.8642 -17.2084
1000 units
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The value 0.0048 in column two and row three of table 6 indicates the marginal incidence
change due to the promotijon of brand 1. The ninth row indicates the net marginal change
in incidence under the promotion of brand 1. The tenth and eleventh rows give total
incidence elasticity and change in the unit sales if category sales were 1000 units under
the promotion of brand 1. . The incidence elasticity is 0.0075. The value 38.29 indicates
that under the promotion of brand 1 the net change in the incidence is 38.39 units if the
total category sales were 1000 units, Fi_:rther, it is evident from the rows four to seven of
the column two that none of the marginal changes in the incidence because of the
competing brands is positive. Similar interpretations hold true for conditional brand
choice model. Note that the joint probability of occurrence of any pair of brands is not so
high as to increase sales of the competing brands under the promotion of a focal brand.
Since, based on the test of proportions P-value for the competing brands greater than or
equal 0 is almost 0 the hypothesis that competing brands gain under the promotion of a
focal brand is not supported for both the conditional and simultaneous choice models.

Thus for the given category competitors’ gain assumption does not hold true.

3.5 Implications and discussions

3.5.1 Academic contributions

This dissertation focuses on the increa;_ed category incidence and brand switching effects
under promotion. The method of calculating the incidence change under the promotion of
a given brand in the category is developed. Two alternative methods are employed to test
if the competing brands gain under th e promotion of a focal brand as employed in the
calculations of Van Heerde, Gupta and Wittink (2003). Results indicate that, for the given

category of margarine such an assumpti'on. does not hold true.
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The incidence elasticities for different brands provide several interesting insights. Firstly,
note that for the brands three, four ?md five the net unit sales change is negative.
Accordingly, the incidence elasticities are also negative for the low share brands
indicating that category utility decreases when low share brands go for promotion. This
happens since, high share brand consumers switch to promoted brand and as a
consequence high share brands do not attract the same level of consumers from outside
the category. Further, the results also contradict the competitors’ gain assumption as
employed by Van Heerde, Gupta and Wittink (2003) in two aspects. They are, (1) the
category elasticity does not benefit all the brands in the category when any of the brands
in the category is promoted and (2) ihcrease in the incidence for the promoted brand
accounts for the incidences attributed to switching (which otherwise would have gone for
the competing brands) and incidences from non-buyers. First aspect clearly demonstrates
the violation of competitors’ gain assumption. While the second aspect brings out the fact
that even thougﬁ net category incremer_it is positive, competing brands do not necessarily

benefit from it.

Secondly, when the simultaneous conditional choice model is employed, the competing
brands may gain because of the incidence under the promotion of a focal brand if the
joint probability of the competing brand with the focal brand pj is significantly high, i.e.
py > pi py. If this condition is not satisfied then competing brands do not gain from the
incidences under the promotion of a focal brand. Thirdly, if the joint probability for a set
of brands is observed then the elasticitl_ies implied by the simultaneous choice models is

different than that of the conditional choice model for these brands. For example brands |
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and 2 have quite a few simultaneous choices with the other brands. Their elasticities for
the incidence according to table 6 are different for the simultaneous choice case than that
of the conditional choice. However, for the other brands i.e. 3,4 and 5 the elasticities are

comparable.

3.3.2 Managerial Implications

The results of this study have several interesting managerial implications. Most important
among them is the observation that category elasticity decreases under the promotion of a
low share brand. Interestingly, this explains why retailers practice cross-brand pass
through (Besanco, Dube and Gupta éOOé). When low share brands get trade deals
retailers pass through the benefits to consumers, but at the same time they also promote
the high share brands in the category, leading to cross-brand pass through. Given the
empirical evidence in this study, it appears that retailers indeed loose category sales if
they do not promote high share brands along with the low share brands. This implies that

low share brand managers do not benefit much because of the trade deals.

Second important implication is that, if the low share brand is positioned in the category
so that it gets tagged with the high share brands during the simultaneous purchases then it
benefits from the promotion of a high s_'hare. brand. In the analyzed category around 4% of
the sales are because of the simultanecus purchases. These simultaneous purchases
include either brand 1 or brand 2 in_-.the maximum number of cases. Thus, when the
simultaneous choice model is estimated, the category elasticity does not benefit the high
share brands of 1 and 2 as much as it does when only the conditional model is estimated,

while it does not alter the category benefits for the fow share brands of 3, 4 and 5. Thus it
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is best for the managers to promote their brands when high share brands are under
promotion or the low share brands should be positioned in a way that the positioning

encourages the simultaneous purchases with the high share brands.

3.6 Limitations and future research directions

The above results hold true only for the analyzed category of margarine. Thus, further
investigation is required to find out if the competing brands gain due to the increased
incidence under the promotion of a focal brand when the simultaneous choice condition
holds true for the other categories. Also, the causal drivers are to be investigated to
understand why brands in a category experience simultaneous choices from their
positioning perspective. This helps understand and develop positioning for the brands or

brand variants in a way that synergizes the promotion effects.

Note that, in this dissertation theiperiodic strategic promotions offered by the
manufacturers or retailers are not considered in the modeling. As the marketing literature
indicates an approach that includes such effects may largely change the coefficients (Sun,
Neslin and Srinivasan 2003) and thus the incidence effects. Inferences from such

modeling will also provide much legitimate understanding of the incidence effects.
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Chapter 4. Investigating the Effects of Share and Quality on Neighborhood Price
Effect: Implications on market power notion

4.1 Introduction

Marketing literature has heavily foéused on the brand switching effects of sales
promotions. Important brand swifching'ef’f‘ects are:

(1) Asymmetric ijromotion effect: When a high price-quality tier brand goes for
promotion it gains more from the low price-quality tier brand than the reverse
(Cooper 1988, Krislﬁnamurthi{ and Raj 1988, Bolton 1989, Blattberg and
Wisniewski 1989, Bemmaor and Mouchoux 1991, Mulhern and Leone 1991,
Allenby and Rossi 1991, Vilcassirﬁ and Jain 1991, Walters 1991, Grover and
Srinivasan 1992, Bronnenberg and Wathieu 1996, Sivakumar and Raj 1997,
Wedel and Zhang 2004) , |

(2) Neighborhood price effecf: Under price promotions, the brands that are nearer to
each othér in terms of price, gain more from each other than from the farther
away brands (Sethuraman, Srinivasan and Kim 1999),

(3) Market power notion: High share brands gain more from the low share brands
under the promotion than the reverse (Kamakura and Russell 1989, Russell and
Bolton 1988), and

(4) Asymmetric share effect: Low share brands gain more from the high share brands
than the reverse when the promotion effects are measured in terms of absolute

cross effects (Sethuraman and Srinivasan 2002y,

This study focuses on the neighborhood price effects.
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The study of Sethuraman, Srinivasan and Kim (1999) explores the neighborhood price
effect that was earlier revealed by the studies of Rao {(1991) and Sethuraman (1996),

Following table summarizes all the studies that support neighborhood price effect.

Table 17. Studies supporting neighborhood effect

Studies Product category Data Methodology
Rao (1991) Ncene | Congceptual, Assumed | Game theory
values _ i
Sethuraman (1996} Fabric Softener | IRI scanner data 104 weeks | Linear and non-linear ;
sheets between 1991-1993 SUR
Sethuraman, Srinivasan | 19 grocery product | Meta analysis of earlier | Regression of semi-log,
and Kim (1999) categories . | studies double log and logit

Neighborhood price effect means, under price promotions brands gain more from the
competing brands those are adjacent to them in price, than from the farther away brands
(Sethuraman, Srinivasan and Kim 19.99). Simply put, brands have more competitive
influence on the neighboring brands when ordered in terms of their price. This study
reveals that neighborhood price effect. holds true for both the measures of cross-price
elasticities and absolute cross-price effects. Cross price elasticity is measured based on
the percentage change in the price of the focal brand while absolute cross-price effect is
measured based on the absolute dollar/cents change in the price of the focal brand. The
meta-analysis result reported by Sethuraman, Srinivasan and Kim (1999), employs the
grocery data for 19-categories that has positive correlation between price and market

share. This meta-analysis lends strong support to the neighborhood price effects.
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The empirical generalization of neighborhood price effect crystallizes the idea that
promotion effects exerted by a focal brand vary across its competing brands. This is an
interesting generalization since it -éimpliﬁes that, switching ecffects under price
promotions are mainly explained by the price differences (the most important factor).
However, given the understanding that -multiple factors may influence switching between
the brands under price promotion, this generalization provides a starting point to explore

the additional factors.

For example, there is a limited but convincing proof from the other studies that, the high
price national brands and the low price private brands, though being farther away from
each other in terms of price, compete with each other more intensely than competing
among themselves (Sethuraman 1996, Wedel and Zhang 2004). This intense competition
between the high price national brands and low price private brands cannot be attributed
to neighborhood price effects. It appears that whenever price-share continuum is broken,
i.e. share of the high price brands is not higher than the share of the low price brands,
neighborhood effect vanishes (Sethuraman 1996:p 404 table 4). Thus, share is an
important factor that appears to mediate neighborhood price effects and is worth

investigating.

Secondly, studies have shown that hig..h quality tier brands gain more from low quality
tier brands under promotion than the reverse (Allenby and Rossi 1991, Heath and
Chatterjee 1995). It is also observed that loss aversion for quality is more than for the
price (Hardie, Johnson and Fader 1993, Heath and Chatterjee 1995, Heath, Ryu,

Chatterjee, McCarthy, Mothersbaugh, Milberg and Gaeth 2000). To add, value of the
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brand (quality/price) plays an important role in the consumer choice process (Heath et al
2000). Thus, it is interesting to see how do two price neighbor brands that significantly
differ in their quality, gainflo.ose to each other under price promotions. According to the
literature, a higher quality brand should not loose significantly to its price discounted
lower quality price neighbor and lower quality brand should gain more from those brands
that have comparable quality irrespect_ive of the price differences. On this account it is

important to explore the effect of quality on neighborhood price effect.

Thirdly, it appears that neighborhood price effect has important implications on the
market power notion and asynmmmetric share effects. Closer look at the inferences of few
of the studies shows that whenever neighborhood price effect exists, asymmetric share
effect mostly holds true and market power notion does not (Sethuraman 1996:p 404 table
4, Bronnenberg and Wathieu 1996:p3'.88-389 table 3 and table 4). On the other hand,
whenever market power notion holds true neighborhood price effect does not exist

{Bronnenberg and Wathieu 1996:p388 table 3).

To summarize, switching effects influenced by the factors like market share or quality
might have significant impact on the existence of neighborhood price effects. Further,
existence of neighborhood price effect has important implications on the asymmetric
share effect and market power notion. Accordingly, this study extends the empirical
generalization of the neighborhood price effect by examining the influence of market
share and quality in sections 2.1 and 2.2. Further, based on the existence of the
neighborhood price effects, its implications on market power notion and asymmetric

share effects are aiso explored in section 2.3. In section 3 a new modei is proposed to test
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the hypotheses. Section 4 discusses the data, estimation and results. Last section

discusses the conclusions.
4.2 Investigating the effects of share and quality on neighborhood price effects

4.2.1 Importance of market share in understanding the neighborhood price effects

The study of Sethuraman (1996) provides the detailed analysis of the impact on private
labels (low price brands) when national brands (high price brands) are promoted. This
study employs the data for Fabric Softener category. From the data employed in this
study it appears that, as long as price e;nd share are correlated i.e. price-share continuum
exists, neighborhood price effect is ol_?served, Important conclusion is that, when high
price national brands go for discoun.t. they attract sales mainly from the neighboring
national brands (Sethuraman 1996:p403 table 2 and p404 table 4). For the fabric softener
category, it holds true for the national brands of Bounce and Downy. But in few cases it
appears that national brands compete more with private labels than the price neighboring
national brands. For example, Snugglel competes more with the private labeis than with
Downy or Arm & Hammer. Further, Arm & Hammer under promotion only affects
Downy which is not its price neighbof. To add, private labels affect Downy, a national
brand, more than their price neighbor _Arm & Hammer. This might be happening since
Arm & Hammer, a national brand .with niche positioning, has lesser market share
compared to its price neighbors (Snuggle or Private Labels). This clearly brings out the

importance of market share in explaining the switching effects under price promotion.

Another study of Wedel and Zhang (2004) also investigates the switching effects between

high price national brands and low price private labels for Orange Juice category. This
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study investigates the promotion effects at the sub-category level. In this category, private
label brands have comparable market shares with that of the national bands, while
national brands are priced higher than the private label brands. This study supports that,
though not being price neighbors, competition between the national and private label
brands is more than the competition among the nation brands or among the private label
brands. Further, the competition among the national brands is more than the competition
among the private label brands. This study is based on only one product category, but
questions if the neighborhood price efféct indeed holds true for ali the categories. Similar
conclusion can be drawn from the study of Bronnenberg and Wathieu (1996). in this
study Orange Juice and Peanut butter categories are investigated. The cross price
elasticities and cross price effects do not exhibit neighborhood price effect since in both

the cases price-share continuum does not exist.

These studies imply the following research issues:

(1) Since, the empirical study of Sethuraman, Srnivasan and Kim (1999) employs the
data that has positive correlation between price and share, neighborhood price
effect might have come out as an important phenomenon. Thus, it is of
importance to know if the neighborhood price effect still holds true when there is
less/no correlation between price and market share of the brands. The research
hypothesis is: - |

H1: Neighborhood price effect is observed under price promotions, if and only if price
neighbor brands are also share neighbors in the same order.
The above hypothesis can be explaiﬁed with the following example. Consider three

brands A, B and C. To observe the neighborhood price effects it is required that, if their
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respective prices Py, Py and P, are in the order of P,> Py, > P, then their shares should also

be in the order of S;> S > S..

(2) Also, it is of significant importance to study if there is anything similar to
neighborhood share effect. As the corollary of HI, the related hypothesis is:
H2: Under price promotions, if neighborhood price effect holds true for a set of brands
then neighborhood share effect also holds true.
Here, neighborhood share effect means, under price promotions brands gain more from

the neighboring share brands than from the farther away brands.

4.2.2 Importance of quality in understanding the neighborhood price effects

Blattberg and Wisnie.wski (1989), mention that, task complexity of choosing between the
brands is compounded by the pérceivéd quality differences by the consumers and the
degree of importance attached by them to these differences. Later studies by Allenby and
Rossi (1991), Hardie, Johnson and Fadher (1993), Heath and Chatterjee (1995),
Bronnenberg and Wathieu (1996), Heath et al (2000) have explored the impact of quality
on promotion related switching effects. These studies have revealed a number of
important quality related implications on brand switching under promotion. Following
discussion illustrates the implications of quality related switching effects on
neighborhood price effect. Since it is generally observed that high quality brands have
higher price, in the following discussion the same is assumed unless otherwise

mentioned.

Bronnenberg and Wathieu (1996) study reveals that for the categories of Orange juice

and Peanut butter, gain under promotion induced switching need not always favor high
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quality brands. This implies that under price promotions though high price brands have
high quality they may still loose to their low price-quality neighbors. This leads to the
possibility that neighborhood price effect may hold true irrespective of the quality
differences between the price neight;or brands. Concept of diminishing returns aiso
implicitly hints at neighborhood effects being prominent i.e. first dollar difference
Between the brands hurts {pleases) more under loss (gain) (Hardie, Johnson and Fader
1993). However, other studies indicate that, high quality brand offers high resistance fo
loose to the low quality promoted brand (Allenby and Rossi 1991, Heath and Chatterjee
1995, Heath et al 2000). Heath et al (2000) provide an explanation for such a

phenomenon under dominance effects.

According to the study of Heath etal (2000), a high quality brand gets more switching
from low quality brand by reducing the_' price since it increases the overall value. Its value
increases since before promotion high quality brand would be under price disadvantage.
By decreasing the price it overcomes the disadvantage and thus dominates the low quality
brand. However, when a low quality brand reduces its price it does not fetch much
switching from the high quality brands since it is just improvising on its advantage. On
the other hand the reverse would happen if low quality brand would improve its quality
i.e. it would gain more from the high quality brand than the reverse. This clearly
questions if a low quality price neighbor offering discounts gains more from its higher
price higher quality neighbor than those competing brands that have lower quality than
itself (the promoted brand). Since it is also observed that loss aversion is high for quality

than for the price (Hardie et al 1993, Heath and Chatterjee 1995, Heath et al 2000), high
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quality high price customers may not switch to low quality low price brand when low

price brand offers price discounts.

Given these alternative explanations. it is interesting to know in what way quality
influences neighborhood price effect. The research issues are:

(1) Empirical studies indicate that quality is an important factor that defines the
competition between the brands due to loss aversion. Given the contradictory
evidence that quality may favor either high price-quality brand or low price-
quality brand to gain under price promotions, it is important to know the influence
of quality on the neighborhood price effects. The related research hypothesis is:

H3: Neighborhood price effect is observed under price promotions, if and onty if price
neighbor brands are also quality neighbors in the same order.

The above hypothesis can be explained with the following example. Consider three
brands A, B and C. To observe the neighborhood price effects it is required that, if their
prices P,, P, and P are in the order of P> Py, > P., then their quality should also be in the
order of Q,> Qp > Q.. If this hypothesis is rejected it means that, irrespective of the
quality order or quality difference between the brands neighborhood price effect is
observed. However if it is accepted then it means that apart from being price neighbors,
brands aiso should be quality neighbors to observe the neighborhood price effects under

price promotions.

(2) Also, it is of significant importance to study if there is anything similar to

neighborhood quality effect. As the corollary of H3, the related hypothesis is:
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H4: Under price promotions if neighborhood price effect holds true for a set of brands,
then neighborhood quality effect also holds true.

Here, neighborhood quality effect means, under price promotions brands gain more from

the neighboring quality brands than from the farther away brands.
4.2.3 Implications of neighborhood priée effects on market power notion

High share brands affect low share braﬁds fnorc than the reverse, exhibiting the notion of
‘market power’ (Russell and Bolton 1988). This occurs due to higher competitive clout of
the high share brands (Kamakura and Russeli 1989). Further, the recent study that
investigates, how consumers evdlve their preferences when they are new to a category,
(Heilman, Bowman and Wright 2002, Anderson and Simester 2004} shows that
consumers prefer high market share popular brands more to the low share brands. This
reaffirms the idea of market power notion. On the other hand, Sethuraman and Srinivasan
(2002) based on the Bass, Jeuland and Wright (1976) model show that, when promotion
impacts are expressed in terms of absolute cross effects, low share brands gain more from
high share brands than the reverse. Interestingly, this study also employs the same data
set that is employed in the study of Sethuraman, Srnivasan and Kim (1999). According to
this study, low share brands gaining more under promotion i.e. “asymmetric share effect”

questions the market power notion of high share brands.

Now, according to the dominance theory (Heath et al 2000), for a brand to draw more
switching from its price neighbors, it should be asymmetrically dominating the price
neighbors more than the other brands. This would lead to neighborhood price effects.

However, for the asymmetric share effects to hold true, low share or low price brand
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should dominate the high share or high price brand more than the reverse. Since the data
set employed in the study of Sethuiraman and S.rinivasan {2002) exhibits positive
correlation between market share and price, a high (low) price brand would also mean
high (low)} share brand. Thus, in both the cases of neighborhood price effect and
asymmetric share effect, a focal brana draws more from the high share/price neighbor
brand, than from the non-neighbor low share/price brands. Thus, there is a high
probability that whenever the neighborhood price effect is observed asymmetric share

effect also holds true. Following is the empirical illustration.

A closer look at the study of Sethuraman (1996) brings out interesting insights. In the
Fabric Softener category the top three price-share neighbor brands Bounce (BO), Downy
(DO) and Snuggle (SS) exhibit descending price and share order. The deal effects show
that neighborhood price effect indeed holds true for these three brands. BO gains more
from DO, while DO gains more from BO and SS gains more from DO. Intere.stingly
asymmetric share effect also holds true for these set of brands i.e. what DO gets from BO
is more than what BO gets from DQ. Same phenomenon holds true between SS and DO,
but not between S8 and BO. Now, if the bottom three price share brands of Snuggle (SS),
Arm & Hammer (AH) and Private Label (PL) were considered then neighborhood effect
does not hold true for them. As discussed in section 2.1 this may be happening because
price and share orders do not match for this set of brands. To note, asymmetric share
effect also does not hold true for this set of brands. The SS brand and PL compete with
each other more than with their n_eighbor AH brand. Also, SS draws more from low share
PL than the reverse. The study of Brénnenberg and Wathieu (1996) also reports cross

price effects for Orange Juice and Peanut Butter categories. In their study it is evident
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that neighborhood effect does not hold true. The results reveal that asymmetric share

effect is observed only between 7 pairs of brands out of 60 pairs. This also means market

power notion holds true for 53 out of 60 pairs of brands. These studies lead us to the
following research issue.

a. It appears that whenever neighborhood effect holds true market power notion does
not necessarily hold true, and hence most likely- asymmetric price effect holds true
(given that Sethuraman and Srinivasan (2002) and Sethuraman, Srinivasan and Kim
(1999) employ same data sets). Specifically, the research objective is to understand
the conditions under which the market power notion or asymmetric share effect holds
true based on the existence Of the neighborhood price effect, when model accounts for
competitive effects. The research h).f_pothesis is:

HS5: If a set of brands display neighborhood price effects then for the majority of pairs of

these brands, asymmetric share effect is significant.

If this hypothesis is accepted then it means that market power notion is significant for a

set of brands that do not display neighborhood price effects. Otherwise it means that

market power notion does not depend on the neighborhood price effects.

4.3 Proposed Model

The research issues that are discussed in the previous section relate neighborhood price
effects to market share and quality. Implications of neighborhood price effects on market
power notion and asymmetric cross effects are also discussed. Each of these research

issues is considered one after the other to develop the model.
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To begin with, since the research issues relate to switching effects under short term
promotion, discrete choice model is deemed appropriate. However, as Sethuraman et al
{1999} bring out, multinomial logit (MNL) choice model leads to symmetric substitution
apart from the fact that it suffers from independence from irrelevant alternatives (I1A)
property. Nested Logit models also suffer from IIA within each nest. On the other hand
multinomial probit (MNP) leads to symmetric competition between a pair brands since
correlation between a pair of brands is same i.e. correlation between brands A and B or
between B and A are the same. Though heteroscedastic extreme value (HEV) model ¢can
be employed, it rests on the assumption that sources of variation essentially come from
the random components (Louvier, Hensher and Swait 2000). To overcome the limitation
of HEV, covariance heterogeneity extreme value model is employed (CovHEV). With
CovHEV, each of the alternatives can have their specific source of variations and reduces
fo MNL like closed form (Louviere, Hensher and Swait 2000). This model is derived by
assuming the dummy nests for all the alternatives, where scale parameter varies for each
of them (Hensher 1994, Hensher and Greene 2002). The scale parameter can be defined

based on the alternative specific characteristics to define the covariance heterogeneity.

4.3.1 Derivation of the model
Consider a set of brands .J in a given category, with each alternative j having the utility

structure of U, =¥, +£,. Here ¥, is the deterministic component of the utility and &, is
the random error. It is assumed that &, follows Gumbel distribution. Then the probability

of choosing brand #, based on the standard MNL choice model has the form (Ben-Akiva

and Larman 1985);
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_ e 0
2 exp(v,)
=

i

Now, if the J alternatives were represented in J dummy nests, with each having only one

alternative, then following is the structure.

- Figure 4. Dummy Nesting

] Dummy branches

With scale parameter)

1 alternative each
in J branches

With scale parameter 6,

Given the utilities for the alternatives as U,,, =V, +&, ; within each nest, the branch

level utility is¥; =6, In Zexp(Vj) = BJ%VJ. = GjﬁTXJ. , since there is only one alternative

acj
per nest (Hensher 1994). This is equivalent to specifying the Random Utility Model |
(RUM1) of Nested Logit {Hensher and Greene 2002). Thus, the probability of choosing

an alternative i (branch i) is:

exp(@iﬂTXf)
p=7 6)
> exp(6,47 X )
=1
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4.3.2 Modeling the source of heterogeneity (scale parameter}

The deterministic utility component is the linear additions of the product of the attributes

and their sensitivities of that brand. All these attributes are generally objective in nature

and do not depend on consumer percepiions. However, quality on the other hand is the

consumer perception of the set of objective measures. Zeithaml (1988) discusses these

issues in detail. Given that quality is perception of the consumers, it is not appropriate to

model for it like every other objective rﬁeasure, since:

(1) Research has employed consumer reports for the quality indicators. Thus, quality

associated with a given brand is the consumer perceived (objective) rating
(Zeithaml 1988) and thus is not an absolute objective measure like the other

attributes of price or feature or display.

(2) Secondly, though earlier researc_;h has employed quality along with the price as the
ratio scaled measure to evaluate brand positioning (Bronnenberg and Wathieu
1996), any conventional metric/distance measurement does not reflect the true
difference in the quality between the brands as it is a measure of consumer
perception. Since, brands. are chosen based on the relative utilities in discrete
choice frémcwork, employing quality ratings themselves as part of the utility

might not be appropriate.

Instead, it is best to state that quality rating is a distribution around the actual rating
reported by the consumers. To make the quality measure more objective the perceived
value of the brand, i.e. quality/price is employed. Without loss of generality, it is assumed

that consumer perceived value (QIP-') is normally distributed with mean (/P and
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variance o*f, . Since, quality rating does not change often for a brand it is assumed that the

variation in the perceived value is explained by the variance of the price o'; .

Further, in order to develop a measure for the difference in the price quality (perceived
value) positioning between the br_ands, it is required to employ a metric that measures the
value positioning differences and the direction of the difference. However,
mathematically every metric is symmetric, i.e. distance between A and B is same as
distance between B and A. These conventional metrics inherently bias the model since,
due to symmetric nature they would undermine the true difference in the perceived values
experienced by the consumers. Note that, perceived value difference between brands
need not be symmetric i.e. consumers do not always experience equal loss or gain for the
equal increase or decrease in the value for the given quality and price of the brands.
Secondly, metrics are also always positive. This also biases the perceived value
difference since value difference need not always translate in to benefits. For example,
when consumers switch to a low value brand then the value difference should be

negative.

To address the asymmetric perceived value differences, the Kullback-Leibler {(KL)
divergence measure of distance between the distributions is emploved. This divergence

measure is always positive, but need not be symmetric. Thus, if two brands have

normally distributed perceived values of v,(x) =N (g, o-f?f yand v (x)=N (&

.02 ) then
2
f P;

the KL divergence is:
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D&_ = J.v.i(x) log"___a’x:—[log —‘;)-}- 12 +J72i—1] (3)
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The KL- divergence is the popular method to measure the distance between the
distributions and has applications in the fields of information science, physics and
biostatistics. Note that, KL divergence is not always symmetric but is always positive.
Thus, to bring in the directional and diminishing returns sense to the distance, the KL
divergence between the brands is weighted by their price difference factor(p, - p,}. For
a given occasion ¢ to capture the choice complexity for an alternative i, the perceived
value difference between the focal brand and all the other brands is considered as its scale

parameter. The scale parameter 8, is opertaionalized as:
J
6= 2 2 Dy(Pi=p)) @)
JI:
JE
Here A are the coefficients for the perceived value difference between the brands.

Substituting equation (4) in to (2), choice model takes the foliowing form:

J
exp(z ;“;;;'D;j(pf - p;‘)lgTX;')
=

R -
z exp(kz ;{’_;ijk(pj - pk)ﬂ XJ)
=1 =1
k#j

(5)
Following are the important implications of Tversky and Kahneman (1991) study on the

operationalization of the scale parameter.
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{1) Reference point changes from one purchase to the other as implied by Tversky
and Kahneman (1991) study (Hardie, Johnson and Fader (1993). Though, Bass,
Jeuland and Wright (1976) have also shown that even the zero order processes are
good enough to model consumer purchases, recent studies have shown that

consumer decision does depend on the past purchases (Heath et al 2000).
Accordingly, the value of Gf, is calculated based on the calibration period for the

first purchase. It is updated after each purchase for each consumer, since the price

observed by every consumer may differ.

{(2) Secondly, Tversky and Kahneman (1991) theory strongly supports loss aversion
phenomenon, i.e. losses are more than the gains for the equal change in the
perceived value. Note that, KL divergence is asymmetric between the brands, but
it does not distinguish between the gains and losses. In the scale parameter this

distinction is brought in by the factor(p; — p,). However, if the loss aversion
indeed holds true then it will be captured in the coefficients of Ay - In other words

if loss aversion holds true then, for the reference brand i, between brands ¢ and J,

if (p; - p,) >0, thend; <8, should hold true.

4.4 Data, Estimation and Results

4.4.1 Data Description

IR1 panel data for Margarine (includes Spreads and Butter blends also) category is
employed. The modeling data is for 52 weeks from January to December 2006 and the

calibration data is also for 52 weeks from January to December 2003. In this catcgory,
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one pound is the prominent brand size and accounts for 82% of the category share®. The

top 5 brands in this size are selected, which make up for 65.66% of the 1lb total share.

Data are analyzed for 100 randomly selected panelists from Eau Claire, Wisconsin area

who constitute 1098 purchase occasions across 5 stores.

Table 18. Data Description

Brand | edeting deta | From Catitratondate | ZUY | romealtmation date
1 32.15 1.49 2.50 0.20
2 28.69 0.56 2.50 0.08
3 21.31 1.15 2.33 0.15
4 4.74 130 2.33 0.09
5 13.11 175 3.00 0.09

This method of selecting the brands and panelists is consistent with the research method

followed in marketing. For example Chintagunta (1993) and Bucklin, Gupta and Siddarth

(1998) follow the similar method. Table 18 summarizes the data.

4.4.2 Variables employed in the model

The folldwing variables are employed:

(1) Brand Loyalty (BL): This is the share of the brands bought during the calibration

period for each panelist. This remains constant throughout the modeling period

for each panelist.

(2) Last Brand Purchased (LBP): This is the indicator variable which takes the value

1 if the brand was bought in the last occasion, else it is 0.

% The size of 0.9375 LB is combined with 1 LB since there is hardly any price difference between these
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(3) Promotion (PROMO): This is the variable indicating the promotional activity
which takes the value 1 in the presence of either a display or a feature activity,
else it takes the value 0.

(4) Price (PRICE): This is the actual price reported by the panelists.

The variables of BL, LBP, PROMO and PRICE are operationalized similar to Bucklin,
Gupta and Siddarth (1998).

(1) Scale Parameter Theta (6)): This variable captures the scale parameter for the
alternatives as described in equation (4). This variable consists of three parts: A’s,
Dy’s and the price differences. The KL divergence between a pair of brands i and
J 1.e. Dy is calculated by considering the mean price, quality and variance of the
price for the pair of brands i and j using the formula (3). The mean and variance
of the price for all the brands ar;_: calculated from the calibration data across all the
panelists. Table 2 describes the mean price, variance of price and quality for the
brands that are used for calculating the KL divergence. The value Dj; remains the
same for a pair of brands throﬁghout the modeling period. For each successive
occasion during the modeling period Dy is multiplied by the price differences
between the brands that are observed for that occasion. The coefficients A’s are
estimated which provide weighting to the product of the KL divergence and price
difference between a pair of brands.

(2} Quality (Q): Consumer Reports (2002) ratings are used as the proxy for quality.

The quality ratings for the various brands that are available in different forms are

sizes. Totally this size accounts for 82% of the category share.
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averaged. For example, brand | is has two variants with the quality ratings of 3

and 2. This is averaged and the quality rating for brand | is considered as 2.5

4.4.3 Estimation
The log-likelihood of the proposed model is:

T
LL = Z

H J
h=1 =] =]

S T

S[6B"X,~Iny % ™) 6)
j=1

The model is estimated in SAS. The multinomial logit (MNL) model was estimated as

the first step. These values were employed as the initial values for model optimization.

Following table 19 summarizes the final estimates.

Table 19. Estimated Coefficients (Betas f's)

Coefficient LBP BL PROMO PRICE
Estimatre 2.37637 8.90459 1.099783 -1,18331
Std. Error 0 0.011149 0 0.050564
Actual Probabitity 0.3215 0.2869 0.2131 0.0474
Predicted Probability 0.381106 0.290847 0.194265 0.050039
LEL -Model -690.55
LLO -1767.16
Pseudo p* 0.604139

From table 19, it is evident that model has excellent fit with McFadden’s R? of 0.60. Also
as indicated in rows 4 and 5 of table 19, actual and predicted probabilities are very close
and follow the same order. Table 20 lists the A’s, coefficients for the scale parameter.

Although, few of these coefficients have high standard error, most of them have low
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standard error. All of these coefficients are employed to calculate the deal effects and

elasticities.

Table 20. Estimated Scale Parameter Coefficients (Lambdas /i'.’s)?

Brand i) 2 3 4 h]
0009049 -1.02004 0.697287 -1.2405
! - (2.63) (0.03) (0.00) (0.00)
0.009753 -0.02086 0.005134 -0.00763 !
2 (15.85) - (6.38) (35.64% {75.26)} !
0.46915 0.005746 -1.19697 -0.65976
3 {0.00) {0.93) - {0.00) (0.00)
-11.9273 -0.00005 0.966389 -34.6823
4 {0.00) {0.55) (0.00) - {0,011
2.463912 0.012137 2.490053 -44 0041
h) (0.00) (0.00) {0.032) (0.005) -

4.4.4 Results
Based on the coefficients the deal effects and Elasticities are calculated. The self and
cross-elasticities for the proposed model are:
n, ={0-pXB.0 + A,TD,ﬁTx,.)xp (7}
1, =-p,(B6,+4 DB’ x)x, (8)
Here, 4; and D; are the coefficients and product of the KL divergence and price difference

vectors of the modeled scale parameter-for brand ;. Table 21, summarize the deal effects

and the elasticities for price.

" Standard Errors are reported below the coefficients
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Table 21. Deal effects and elasticities for price

Deal Effects Elasticities

i 2 3 4 5 . ! 2 3 4 5
-0.52 -0.25 005 148 0.13 I -083 -041 0608 222 0.9
0.i8 -094 004 114 0.10 2 012 -066 002 G064 005
0,12 -013 -044 076 006 3 015 -0.17 -051 087 007
003 -003 001 154 002 4 604 -005 001 200 062
5

R R N L "

005 -006 002 033 -0.83 009 -0.10 0.03 057 -].45?

Similar to Sethuraman, Srinivasan and Kim (1999) the average neighborhood deal effects
for the brands below the focal brands price and above the focal brands price are
calculated. Similar calculations are done for the share and quality neighbors. Table 22,
summarizes these calculations. ln this fable, k stands for the rank of the neighbor i.e. /=1
indicates the first neighbor, #=2 indicates the second neighbor and so on. Since, there are

five competing brands the maximum neighbors are going to be 4.

In table 22, column three, the value for the high price brands effect on the low price
neighboring brands is listed. This is calculated by taking the average of the deal effects of
all the brands on their first lower priced neighbor. The average first neighbor value is
0.2387 = ¥4 * (0.0303 + 0.0396 + 0.7592 + 0.1256). Similar calculations are done for the
other neighbors. Also, since no coefﬁcients for the neighborhood price effects are
generated directly from the model like Sethuraman, Srinivasan and Kim (1999), the
calculated average deal effects determine if the neighborhood effects are indeed true for

the analyzed category.




Table 22. Neighborhood Effects®

117

[V =S 'S R O )

Average Price Effects Average Share Effect
High- Low- High-

Priced Priced share L%t;i};ire
brardy brands brands effect on
Observations  effect on effect on effect on i
; igher-
Lower- Higher- Lower-
: . share
priced priced share brand
brand brand brand
4 0.2387 0.4204 0.0852 0.1722
3 0.4236 0.1376 0.0615 0.3023
2 0.1201 0.1375 0.0281 0.6311
1 0.0959 0.0566 0.0303 1.4894

Average Quality Effect
High- Low-
guality quality
brands brands

effect on effect on
Lower- Higher-
quality quality
brand brand
0.0656 0.6794
0.1108 0.1721

Table 23. Nearest Neighbor Rankings Based on Price, Share and Quality

Nearest Price Rankings " Nearest Share Rankings Nearest Quality Rankings
brands | [ 203 | 4| S |brands | T | 2| 3 | 4| Fbrands | # | 2 | 31 4|3
Pofodtalelalal F | cdalalalal 7 [ -bal2l2l1
2ol alalal ? [t -1l |3] 2 |1i-12]2]1
Tolatg o] b2l 2] P 212l -71!3
P odolalal-2 o |4alalal-]2] f 2211 -]3
Tobal2lalal o 7 a2l 7 |alalalal.

In the given data the correlation between the share and price of the brands is -0.31 and

correlation between price and quality is 0.50. Table 23 provides the neighbor rankings of

all the brands with all other brands. For example, row three and column three has the

value 3. This means for brand 2, the third neighbor is brand 1. Similar interpretations

¥ Absolute values of the deal effects are considered while calculating the average deal effects. This is done
since the neighborhood effects signify the degree of impact rather than the direction of the impact.
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hold true for share and quality neighbor rankings. Now, apart from correlation to test the

hypothesis table 23 is employed. A closer look at the table 22 provides following

insights:

(1) Hypothesis one states that, neighborhood price effect is observed under price
promotions, only if price neighbor brands are also share neighbors in the same
order. Now, from table 23, out of 20 neighborhood rankings only 2 rankings
between price and share neighbors match. The matched rankings are: brand 4 is
the fourth ranked neighbor for brand 2 both in terms of price and share, and brand
4 is the second ranking neighbor for brand 5 both in terms of price and share. To
find if price neighbor brands are aiso share neighbor brands, it is hypothesized
that at least 50% of the neighbdrhood rankings {or price and share should match.
The test of proportions is done, where observed proportion is 10%. This gives the
P-value of less than 0.00003 and thus the null hypothesis that there is at least 50%
match between the rankings based on the price and share neighbors is not
supported 1.e. it is true that price neighbors are not the share neighbors in the
given category. From table 22, column three it is evident that for the high priced
brands neighborhood price effects are not observed, since the etfect on the second
nearest neighbor (0.4326) is more than that of the first neighbor. Thus, not
observing the neighborhood prlice effect when price neighbors are not the share
neighbors in the given category supports H1. However, from cotumn four of table
22, low priced brands’ effect on the higher priced brands exhibits neighborhood

price effect. Thus. For low price brands H1 is not supported. In conclusion
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considering columns 3 and 4 of table 22 it appears that H1 is supported for high

price brands and is rejected for low price brands.

(2) The hypothesis two (H2) states that,. under price promotions, if neighborhood
price effect holds true for a set of brands then neighborhood share effect also
holds true. Aga'in as mentioned, column three of table 22 does not indicate
neighborhood price effects while column four does. Accordingly, column five
should not indicate neighborhdod share effects and column six shouid display
neighborhood share effect. However, as observed, column 35 exhibits
neighborhood share effect while column 6 displays exactly the opposite. These
observations clearly do not sup'port hypothesis two. Thus H2 is not supported for

this category.

(3) Further, similar observations can be drawn for the hypotheses H3 and H4. The
third hypothesis states that neighborhood price effect is observed under price
promoticons, only if price neighbor brands are also quality neighbors in the same
order. For the margarine category correlation between price and quality is 0.5.
Based on the test of proportions from table 23 there are 9 out of the 20 rankings
between price and quality ngighbors that get a match. The P-value for the
hypothesized 50% match is again less than 0.00003 and thus it appears that price
neighboring brands are ﬁot the quality neighbors. Accordingly, neighborhood
price efféct should not hold true. The third column does not exhibit neighborhood

price effect and thus H3 is supported for high priced brands. However, based on
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column four neighborhood price effects are observed for low priced brands. This
does not support H3. |

4) Also, as observed neighborhood quality effects do not hold true for high quality
brands (column seven) and neifﬁer the neighborhood price effects (column three).
Secondly, for the low QUaIity' brands neighborhood quality effects hold true
(column eight) and so do the neighborhood price effects (column four). These two

observations support H4.

(5) The low share brands gaining' more from the high share brands or from the
farthest neighbor brands signify asymmetric share effect. Thus, for the low price
brands neighborhood price effects hold true (column four) and so do the
asymmetric share effects (column four). This further supports the idea that
probability of observing the asymmetric share effect is higher if the neighborhood

price effects are observed. Thus H5 is supported.

To summarize, hypotheses H4 and H5 are supported for both the high priced and low
priced brands. Hypotheses H1 and H3 are supported for the high priced brands and are
not supported for the low priced brands. The hypothesis H2 has no support from either

the high price or the low price brands.

4.5 Implications and discussion

4.5.1 Academic Contributions

The analysis provides few interesting findings. Firstly, it appears that the neighborhood
price effect may hold true for only a part of the entire category. In the above study

neighborhood effects appear to hold true for lower price brands, and not for the higher
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price brands. Thus it appears that positioning of the brand in the category in terms of
price makes a significant impact on the type of effects observed. Secondly, the
explanation of Sethuraman and Srinivasan (2002) which states that “high share brands
have larger pool of consumers to loose from their share” appears to hold true. In both the
cases of higher and lower share bran(is, the highest share competing brands appear to
loose more based on the cross deal effects. This implies that when a high share brand
goes for price promotions it displays neighborhood share effect, while lower share brands
display “farthest neighbor share effect”. Thus, positioning of the brand in the category in

terms of share is also an important factor.

Thirdly, according to the dominance theory, if a low quality brand goes for price
promotion it should not gain more from the higher quality brands since it is not
improvising on its disadvantage i.e. quality (Heath et al 2000). However, in the given
category it appears that low quality brands under discount gain more from the immediate
quality superiors, than the gain of high quality brands from the low quality brands. These
observations bring out the limitation of the dominance theory in explaining the price
quality effects under promotion. However, for the high quality brands price promotions
do overcome their disadvantage and attract more sales from the low quality brands. This
is consistent with the dominance theory (Heath et al 2000). This phenomenon of high
quality brands gaining more from the farthest neighbors requires further proof from the

other categories.

To add based on the neighborhood quality effects it appears that consumers may not have

higher loss aversion for quality compared to price. This conclusion can be drawn from
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the fact that low quality brands attract sales from the higher quality neighbor brands
under price promotions more than the higher quality brands gaining from the lower

quality brands.

4.5.2 Managerial Insights

The analysis also provides few interesting insights for the practitioners. First of all, the
long held notion that high share brandé have an inherent advantage under promotion i.e.
market power notion, does not hold true. Thus, managers cannot take their share for
granted if they are leading in the category, since other brands can significantly gain from
them under promotions. It is in fact the low share brands that have an advantage.
Secondly, note that, though low quality brands do not improvise on their disadvantage of
quality by promoting price, they can still gain from their neighbors. Thus, it appears that,
the low quality national brands are not at a complete disadvantage and they can still gain
from price promotions. On the other hand, it also means that low quality private labels
~ can also gain from the lower quality nétional brands when they are promoted. To extend
this implication for the private labels, it is best for the retailers to position their brands at
least in par with the lowest quality national brand to ensure gain in market share.
However, the national brands will have to continuously improve their quality to distance

themselves from the private labels to avoid share erosion.

4.6 Limitations and Future research directions
To generalize the findings, further investigation with different categories is required.
Important direction for the future research are to explore if the neighborhood effects of

price, share and quality hold true for only a part of the category or for the entire category.
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Second important direction is to generalize if “farthest neighbor effect”. This extends the
existing concept of asymmetric _share effect (Sethuraman and Sriunivasan 2002), in
providing the order of such an effect. Similar effect of farthest neighbor may hold true for
high quality brands. It appears that when high quality brands promote they draw more

from the farthest neighbor.

Another important area of res_earch can be the applications of divergence measures to find
the differences between the brands. The current multi-dimensional scaling techniques and
clustering techniques can be improvised employing divergence measures, since they offer
natural extension of the distance measures to distributional variables and do not suffer

from the limitations of symmetry of the regular metrics.
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CHAPTER 5. Summary

This dissertation focuses on the empirical generalizations related to retailer promotions.
Two essays are developed addressing the following generalizations.

(1) Promoted brand gains more from secondary demand than from the primary
demand.

The above generalization follows 'firom the study of Bell, Chiang and Padmanabhan
(1999), when the promotion impact is measured in terms of elasticity. On the other
hand, Van Heerde, Gupta and Wittink (2003) show that when the promotion impact is
measured in terms of sales units the primary demand is 75% and the secondary
demand is 25%. In their calculation they assume that increased category incidence
under promotion benefits all the brz:lnds in the category. The first essay addresses this
issue by developing a mathematical proof that under Nested Logit model
specification, such an assumption is violated. An alternative explanation is provided
to calculate the primary and secondary demand effects.

(2} Neighborhood price effect, Market power notion and Asymmetric share effect.

The second essay focuses on the empirical generalization related to the neighborhood
price effect (Sethura.man, Srinivasan and Kim 1999). The effects of share and quality
in shaping the neighborhood price effect are hypothesized. Further, based on the
evidence that neighborhood price ‘effect and as?mmetric share effect generally go
together and contradict the market.power notion, it is hypothesized that asymmetric
share effect holds true only when neighborhood price effect is observed. The

covariance heterogeneity (Covl—let) logit model (Hensher 1994) is formulated to test
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the hypotheses where, brand specific scale parameters are explicitly modeled based

on the Kullback-Leibler (K-L) divergence measure.
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