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Abstract

Advertising is a crucial tool for demand creation and makkgiansion. When a manu-
facturer uses a retailer as a channel for reaching end cassptthe advertising strategy takes
on an additional dimension: which party will perform the adising to end customers. Cost
sharing (“cooperative advertising”) arrangements peadife the option by decoupling the exe-
cution of the advertising from its funding. We examine thigcaty of cost sharing in a model
of two competing manufacturer-retailer supply chains wélbartially substitutable products
that may differ in market size. Some counterintuitive firgdirsuggest that the firms perform-
ing the advertising would rather bear the costs entirelyisf protects their unit profit margin.
We also evaluate the implications of advertising stratemyoverall supply chain efficiency

and consumer welfare.

Keyword manufacturer advertising; retailer advertising; cost sharing; supply chain competi-

tion; game theory
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1 Introduction

Having a great product to sell is not enough. At some poinhaélife of almost every business,
advertising becomes a crucial tool for demand creation aadkeh expansion. By one estimate,
2010’s advertising activity totaled more than $300 billionthe United States and $500 billion
worldwide! While both parties in the supply chain or charfnedn simultaneously advertise the
product, a common practice is for one or the other to takelyeaclusive responsibility for the
advertising. For example, major retailers Walmart and defrgquently advertise certain products
so that many of their thousands of global suppliers do nétiieeneed to. In contrast, Mengniu, an
Asian dairy manufacturer, handles all advertising agésitvhile expressly prohibiting its retailers
from doing any Ni, 2007. In franchising systems, franchisors such as McDonaldgpGration

often perform all advertising on behalf of their franchisee

However, for one party to perform the advertising does noessitate that this party must bear
all the costs. Cost sharing has often been implemented fiotheof cooperative advertising (e.g.,
Berger 1972 He et al, 2009 Huang and Li2002; Jorgensen et al200Q Xie and Neyret2009.
In 2002 manufacturers gave approximately $60 to $65 bililopromotional assistance to their
retail partnersArnold, 2003. Franchisees are frequently required to share advegtests with

their franchisors.

Advertising, including manufacturer advertising, regatdvertising, and cooperative advertis-
3, has been documented very well in the extant literatseeBagwell 2005 Chen et al.2009
lyer et al, 2005 Little, 1979. To the best of our knowledge, none of it has comprehensesm-
ined what advertising strategies might arise in competugpl/ chains with asymmetric market
sizes, and how cost sharing might influence the outcome.pHpsr intends to answer these ques-

tions, with explicit consideration of competition at bokietmanufacturer and the retailer levels.

We will present a model of two competing supply chains, wheach supply chain a manu-

facturer sells its product exclusively through a downstreatailer’ This is representative of dis-

1Source: http://en.wikipedia.org/wiki/Advertising.
2Throughout this paper we will use the terms channel and gugin interchangeably, taking into account any

preexisting customs in the research and practitioner camitias.
3We have analyzed additional structures, including a molyopmmmon retailer and a duopoly common retailer

This article is protected by copyright. All rights reserved.



tribution conditions for some products in categories sughasoline, soft-drink concentrates, beer,
automobiles, clothing, fast food, fork-lift trucks, andavg farm equipmentoraiswamy et aJ.
1979 McGuire and Staelin1983. Similar models have been widely adopted in the extantlite
ture (e.g.Ha and Tong2008 McGuire and Staeliil983 Wu et al, 2007). Our point of departure
is in incorporating advertising with the potential for cae$aring, and allowing asymmetry in mar-
ket size. To focus on the disparity in advertising cost-gfficy between manufacturer advertising
and retailer advertising, we assume that at most a singty paeach supply chain, either the
manufacturer or the retailer, will advertise. We compaenacios with and without cost sharing
for the advertising, for games structured as follows: (8tapthe designated potential advertisers
decide to advertise or not; (Stage 2) the manufacturersiginaeously determine their own whole-
sale prices and advertising levels (if the game considersifaaturer advertising); and (Stage 3)
the retailers simultaneously set their own retail pricess @avertising levels (if the game considers

retailer advertising). For each game we characterize thegyame perfect equilibrium.

We first investigate manufacturer advertising and retaitiertising without cost sharing. Our
analysis demonstrates that in manufacturing advertisidgrainant equilibrium strategy is for
both manufacturers to advertise; however, they can eneoarRrisoner’s Dilemma. That is, while
a manufacturer can earn more by advertising regardless efh@hits rival also advertises, the
advertising can intensify the competition to a point wherergually both manufacturers are made
worse off. This occurs when product substitutability isfisigntly high. When the manufacturers
arjvertise, they tend to increase the wholesale prices &er@mme of the advertising costs, which
in turn elevates retail prices and exacerbates double maization. Under retailer advertising,
an asymmetric equilibrium (in which only one retailer adigars) emerges because the smaller
(less powerful) retailer becomes averse to competitiomwneduct substitutability is high. When
the retailers advertise, the manufacturers reduce theesald prices, which enables the retailers
to enhance their advertising levels and lower retail pricesmisequently bolstering competition
between the supply chains. When product substitutabslgyfficiently low, the benefits of reduced
double marginalization in retailer advertising signifitgmutweigh the strengths of manufacturer

advertising. However, as product substitutability grothe, supply chain competition will reach

channel, and found results consistent with those preséeted
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such a level that the advertising levels need to be kept iokchdanufacturer advertising does that

better than does retailer advertising.

We next study the impact of sharing the cost of the advegisin manufacturer advertising
with cost sharing, we find that the manufacturers generakfep cost sharing. However, they
encounter a Prisoner’s Dilemma when the cost sharing ratghistantially high. This is intuitive
because a higher cost sharing rate induces the manufactarengage in an advertising war that
backfires. Retailer advertising has a similar dynamic, withretailers becoming more sensitive
to cost sharing and refraining from advertising when the sbaring rate is too high. Adding
cost sharing does not change the general preferences offacturers and retailers about who
should do the advertising. However, because cost shariagsifies product competition, retailer

advertising becomes less attractive to all parties whedywiosubstitutability is sufficiently high.

At a prima facie level, cost sharing would seem to benefit tr¢igs that advertise since they
obtain “free” money from their supply chain partners. Tisisrue for manufacturer advertising as
long as the cost sharing rate is low. Surprisingly the retailn our model do not welcome cost
sharing when they are the ones to advertise, realizing ththis case “what one hand giveth, the
other hand taketh away.” With the manufacturers increasinglesale prices to compensate for
the advertising subsidies they pay out, the retailers endarge off even with their advertising-
stimulated revenue gains. This surprising discovery mdgy &eplain industry reports that while
many manufacturers make the funds available, “much of tbpe@tive advertising funds money
_)es unspent, as relatively few retailers and wholesalgsie cooperative agreementsti prac-
tice, retailers who advertise may prefer additional sidgnpents from the manufacturers or insist

on wholesale price reduction rather than explicit costislyar

Besides examining the outcomes for the individual firms & ¢bmpeting supply chains, we
are also able to comment on overall supply chain performandeutcomes for the end consumer.
For each supply chain, if advertising is performed, doingvéth cost sharing is superior when
and only when the cost sharing rate is sufficiently low. Regy consumer welfare, more intense
competition generally leads to lower retail prices anddardemand; therefore, advertising with

cost sharing is better for consumers than that without. 4t sbaring is to be performed, consumers

4Source: http://www.inc.com/encyclopedia/cooperatigerertising.html.
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fare better when the manufacturers handle the advertisstgad of the retailers when the cost
sharing rate is sufficiently high, because increased castrahfor retailer advertising pushes up

wholesale prices and in turn the retail prices.

Our work is related to the large volume of literature on atisirg in the past several decades
(seeBagwell (2009, Little (1979, and the references therein), which we will not exhaustive
review due to space limitations. It is worth noting that fewriss have examined the market ex-
pansion effect of advertising as modeled in our work. FormgXa, recent studies on competitive
advertising involving two retailers or channels typicadlgsume a fixed unit mass of consumers
(e.g., along a Hotelling line, as i@hen et al. 2009 lyer et al, 2005 Shaffer and Zettelmeyger
2004 2009 von der Fehr and Stevjik998 Wu et al, 2009, thus the expansion effect on the (ag-
gregate) market is assumed away. Specifically, in these Ismadiem can increase its own demand
if it is the only one advertising but aggregate demand remaonstant if both competitors ad-
vertise. A body of research studies advertising from erogirand other perspectives different
from ours Erickson 2003 Tellis, 2004, which thus far has not focused on how the efficacy of
advertising’s market expansion ability varies with prodsgbstitutability, channel asymmetry,
and the extent of any cost sharing. The literature on chastnettures is vast (se@ai, 201Q
Cattani et al.2004 Chen et al.2007 Gilbert and Bhaskaran-Nai2009 Ingene and Parr2004
Mukhopadhyay et al.2008 Ryan et al. 2012 Tsay and Agrawal2004 Wang et al. 2011), but

most entries focus on matters other than the advertisingtsties with and without cost sharing.

A research stream on cooperative advertising does existnbsat entries have focused on a
vertical channel with a single manufacturer and a singklegt(bilateral monopoly) (e.gBerget
1972 He et al, 2009 Huang and Li200% Jorgensen et al200Q Xie and Neyret2009. Among
the exceptionsBergen and Joh(i1997 considered a Hotelling model with a manufacturer selling
through two retailers and found cooperative advertisirggtan efficient coordination mechanism.
Karray and Zaccou2007) discussed a duopoly common retailer channel and suggtsiede-
sults from bilateral monopoly models do not apply to contpetiscenarios.Yan et al.(2006
compared cooperative advertising between Bertrand ar#@beerg competitions in a dual exclu-
sive channel and demonstrated that the advertising caedaserthe players’ profits in both game

settings. Doraiswamy et al(1979 studied the equilibrium in a symmetric dual exclusive chan

This article is protected by copyright. All rights reserved.



nel with pure advertising effort (no cost-sharing) under ¢ondition that the retailers will always
advertise if the manufacturers do not. Our work divergemftbese papers by providing a more
comprehensive equilibrium analysis (including asymneegqjuilibrium and multiple equilibria in

manufacturer, retailer, and hybrid advertising strucwéh asymmetric channels) and explicitly

studies the impact of cost sharing on players’ preferermeartls advertising strategy.

The remainder of this paper is organized as follows. We dssthe model in Sectio@. We
study manufacturer advertising and retailer advertismgaction3. The discussion on advertising
with cost sharing resides in Sectidn We analyze supply chain efficiency and consumer welfare
in Section5 and conclude in Sectiof. Appendix A (Online Supplements) explores additional
properties of advertising effort levels, and extends thedyesis to structures that we term “hybrid
advertising” (in which one supply chain uses manufactudgedising while the other uses retailer
advertising) and “all efforts” (in which both the manufaetuand retailer advertise in each supply

chain). All proofs are relegated to Appendix B (Online Sgopénts).

2 The Model

We consider a dual exclusive channel model, also referras tlial exclusive supply chairtdg and Tong
2008 McGuire and Staelin1983, defined as two manufacturer-retailer dyads whose preduct
compete in the end-customer market. We diverge from thenektarature by explicitly incor-
purating advertising decision-making and allowing asyrmnieetween the demand functions ad-

dressed by the two dyads.

In our notation the index (: = 1,2) identifies the channel or supply chain or produg;
represents the demand for the product produced and soldgpyyschaini. Retail prices are;,
and wholesale prices atg. A; is supply chain’s initial base demand/market, meaning the amount
that would be consumed when = 0, no advertising is performed, and the supply chains do not
compete.e,,; is the advertising intensity of Manufacturgrwhereas,; denotes the advertising

level by Retailer. With the impact of advertising, the new base demand becomes
a; = Ai + Liemi + Lrie, 1)
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wherel,,; = 0 or 1 is the indicator of whether Manufactureadvertises in supply chain Sim-
ilarly, 1,; = O or1 is the indicator of whether Retailéradvertises in supply chain Our for-
mulation of the decision problems of the channel parties aviforce the logical necessity that a
player that cannot couple a choice to not advertise (seitsngwn indicator variable to 0) with
a positive advertising intensity. A player that choosesdweestise is free to follow through with
virtually zero advertising intensity, though. The assuompthat a firm can strategically commitin
this way to advertising or non-advertising is in line wlBanerjee and Bandyopadhy&3003,
Doraiswamy et al(1979, Dukes (2009, and Wang et al.(2011). Some well-known retailers,
such as Costco, and manufacturers, such as Ferrari, fobovadvertising strategie€BCRadiq
2012. Bonnevier and Bood2011) observe that the non-advertising approach has beeneudtiliz
by famous brands such as Maison Martin Margiela (a Frendtidasrand) and Ladurée (a French
food company), and has recently increased in frequency grolething brands, restaurants, and

industries distributing goods of less durable character.

Because one of our main goals in this paper is to compare flta®@f of cost sharing in
manufacturer advertising and retailer advertising, we ngstrict attention to structures in which
each supply chain contains at most one advertiser. In matth@xhshorthand, this requirds,; +
]-ri S L.

These respective functions represent the cost of advegtesfort:
C(em2> = )\mzefm andC’(em-) = )\m-efi.

The quadratic form conveys diminishing returns, whichda# naturally from a presumption
that rational managers will always target the “lowest-hagdruit,” so that subsequent improve-
ments are progressively more difficult. This is consisteith When et al(2009, Desai(1997),
Doraiswamy et al(1979, Tsay and Agrawa(2000, and the references therein. To enable fair
comparison among the various advertising structures arnghfgsimony, we assume,; = \,; = 1.

Our sensitivity analysis shows that this does not compremis findings.

Demand for producttakes the following form, which has precedent in works sisdhgene and Parry

(2004

a; —Oas_; —p; +0ps—; .

Di: 102 Z:1,2. (2)

This article is protected by copyright. All rights reserved.



In this constructio (0 < 6 < 1) captures product substitutability, while the impact oferd
tising is embedded in the; values as governed by E4.)

To communicate the potential asymmetry between the mai&etsl by the two supply chains,

we define

We also refer td) asbase demand ratiolf 2 > 1, supply chainl’s initial base demand is larger

than supply chaig’s. This parameter will play a prime role in framing the finggof this research.

For parsimony, production costs and supply chain operationsts are normalized to zeto.
The parameten; articulates how the cost of any advertising in supply chawill be allocated,
wheren; = 0 if the advertising party bears the cost entirely, while »; < 1 indicates cost-sharing

(cooperative advertising).

Manufacturer; 's and Retailel’s profits are then, respectively,

I, = Diw; — 1,(1 — m)eiu- - 17‘i77i672~i7 (4)

I,; = Di(pi —w;) — 1mﬂ7z‘€fm —1,4(1 - 77i)€,2»i~ (5)
5The specific form of this demand function comes from consitien of the utility/surplus function of a represen-

tative consumer, as developed3pence1976, Dixit (1979, Shubik and Levitar{1980, Singh and Viveg1984),

andIngene and Parr{2007). This customer’s utility is
U= Z (;D; — D} /2) — 0D Dy — Z piDi, (3)
i=1,2 i=1,2

Since its introduction, this utility function has been widatilized in the economics, marketing, and other related
literature (seeCai et al, 2012 Choi and Coughlar2006 Ingene and Parn2004 2007 Qiu, 1997 Singh and Vives
1984. It exhibits the classical economic properties that thigyibf owning a product decreases as the consumption
of the substitute product increases, and the represemtaiivsumer’s marginal utility for a product diminishes as th
consumption of the product increases. It also implies thatvalue of using multiple substitutable products is less
than the sum of the separate values of using each product owit Samuelsonl974. Whenf = 0, the products
are purely monopolistic; asgoes tol, the products converge to purely substitutable.

Maximization of Eq. ) yields the demand in Eq2).

5We have also analyzed cases with asymmetric non-zero apeabtosts and found that all our qualitative results
hold. These can be obtained with the simple adjustrfent %, wherec; denotes the unit operational cost in

—ca

supply chairy.
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As noted earlier, the indicator variables designate thgypghat will perform any advertising

for the channel. The variable combinations are summarizéuki following table.

Table 1: Parameters specifying how advertising is perfdrared funded in supply chain
No Cost Sharing Cost Sharing

Manufacturer advertises| 1,,;, = 1;1,;, =0;7,=0 | 1, =1;1,,=0;0<n; < 1

Retaileri advertises 1,,=01,=17=0|1,,=01,=10<n <1

Manufacturer advertising and retailer advertising eacit@ed as a three-stage game. In Stage
1, the designated potential advertisers commit to adwegtisr not. In Stage 2, the manufacturers
simultaneously determine their own wholesale prices andréiding levels (if the game considers
manufacturer advertising). In Stage 3, the retailers gamelously set their own retail prices and

advertising levels (if the game considers retailer adsied).

The following sections will examine manufacturer advémtjsand retailer advertising, and
study the impact of cost sharing. In each subgame each pargeek to independently maximize

its profit as defined above. We will obtain and analyze thegarne perfect equilibrium outcomes.

3 Advertising without Cost Sharing

..) separate the effect of how the advertising is performenhfthe effect of how it is funded, we

first study manufacturing advertising and retailer adser) with no cost sharing.

3.1 Manufacturer Advertising

Manufacturing advertising can manifestin four differeriys: both manufacturers advertise (MM),
only Manufacturer advertises (MN), only Manufactur@radvertises (NM), or neither manufac-
turer advertises (NN). We identify each subgame with a tivaracter string in which the first
character describes who advertises in the first supply dhiior the manufacturer, N for none),

and likewise for the second character and the second supply.cTablel indicates how these
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games map to parameter settings. Specifically= 0 and1,,; = 1 in Egs. @) and §) for MM,
MN, and NM whenever Manufacturérwould advertise for supply chaiip otherwisel,,; = 0.
All our discussions presume the common feasible domainseo$pecific cases, as detailed in the

Appendix.

In all four subgames, in the first stage the manufacturersilsameously determine their re-
spective optimal wholesale prices and advertising leyel(s = 0 and1,,; = 1in Egs. @) and £)
for MM, MN, and NM whenever Manufacturerwould advertise for supply chaiiy otherwise
1,.; = 0. The retailers then simultaneously determine their rasperetail prices. This specifies
the manufacturers’ profits, which implies an equilibriunn fioe stage of the game in which each

manufacturer decides whether or not to advertise.

Because advertising increases the base demand for bothgbspdllowing the option to ad-
vertise would seem to potentially increase the playersfitsto This following lemma confirms
this.

Lemma 1 Under manufacturer advertising, a manufacturer benefasifits own advertising but
is hurt by the rival manufacturer’s. That is, for Manufacturl, MN outperforms NN and MM

outperforms NM, while the opposite is true for Manufactwer

Lemmal is straightforward. It echoes the conventional wisdom thamanufacturer is re-
warded for its own advertising but negatively affected Bycibmpetitor's. While a manufacturer’s
advertising generates more demand for its own productsd ehcroaches on the other manufac-
turer’s existing markets. This intensifies their chanrreldoict competition. The rival manufacturer
then has no choice but to step up its own advertising effdneréfore, advertising is a dominant

equilibrium strategy for both manufacturers as statedviaelo

Theorem 1 Under manufacturer advertising, MM is the unique equiliton strategy. However,
the manufacturers can encounter a Prisoner’s Dilemma ifdpiei substitutability is sufficiently

high (e.g.0.823 < 6 < 0.940 when{) = 1).

Theoreml suggests that both manufacturers benefit from advertisimgnwroduct substi-

tutability is low. However, advertising could make both ratacturers worse off in MM than in
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Figure 1: Manufacturers’ profit comparison between MM andiNtder manufacturer advertising.

(Throughout this paper NA identifies the area correspondingfeasible parameter combinations.)

NN when product substitutability is sufficiently intensegére 1 graphically illustrates Theorefin
The explicit forms of all boundary values, such as theerms shown in the various figures and

analytical results, are uniformly very complicated so wiegate these to Appendix B.

When product substitutability is lower, each manufactireihaves more like a monopolist.
Here advertising significantly increases each supply ¢haiwwn demand without encroaching on
the other’'s too much. Furthermore, double marginalizaisoreduced by the intensified supply
chain competition stimulated by the advertising. The maaotuirers thus find advertising to be

mutually beneficial, as illustrated in the Pareto Zone ofiFed.

However, as product substitutability grows, advertisinggmnsifies the horizontal competition
hotween supply chains. The retailers must cut retail prigessuring both manufacturers to reduce
the wholesale prices and thereby their profit margins. Beéyooertain level of substitutability the
manufacturers face a Prisoner’s Dilemma. Both prefer teéhar advertises, but if either party
does not then the other has positive incentive to adverTise.practical implication for manufac-
turers is that they should sufficiently differentiate thgioducts. This is even more important for
a manufacturer with a smaller base market. When supply dwampetition is sufficiently intense
(the products are highly substitutable), this party losesendlemand due to its rival’s advertising

that it can gain from its own advertising. This is depictedrigurel.

Whether the manufacturers can follow through on the ind@hmitment to non-advertising

when unilateral deviation may provide benefit (albeit noaisustainable way if in the context of
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a Prisoner’s Dilemma) has been discusseDiukes(2009 andWang et al(2017). Dukes(2009
argued, “The discussion...points to a potential benefitrtadiif they could somehow commit
themselves to not advertise. One way that firms might try tluce competitive advertising is
to use a common marketing agency to control the level of ddusy. Another way is to induce
regulated limits on advertising as has been done for prioiessservices such as lawyers and
doctors. Another possibility, which occurs in markets véhadvertising strategy in one period
may depend on what happened in earlier periods (which arel@das “repeated games”), is to
undertake disciplinary advertising levels whenever gvaheat” by doing more advertising than

was agreed (possibly implicitly) upon.”

Do these findings apply only when the manufacturer in eachlgwhain does the advertising?

We investigate by next considering retailer advertising.

3.2 Retailer Advertising

As with manufacturer advertising, retailer advertising fiaur possible outcomes: both retailers
advertise (RR), only Retaildradvertises (RN), only Retail@radvertises (NR), or neither retailer
advertises (NN). In all four caséas,; = 0 fori = 1, 2, while 1,; = 1 whenever Retaileradvertises
in supply chaini. In each subgame, the manufacturers determine the whelpsaés, and then

the retailers simultaneously determine their respecttalrprices and advertising levels.

We now compare the retailers’ profits when they advertisevameh they do not.

Lemma 2 Under retailer advertising, there exist boundary valuesroted as with various

superscript and subscript combinations) such that

1. Retailerl benefits from its own advertising when its rival does not atke(going from NN
to RN) if and only if2 > QN=VV(9), and when its rival advertises (going from NR to RR)
if and only ifQ > Q=N (4), where
(@) QEN-NN(9) < QRE-NE(9) < 1; and

(b) QEN-NN(9) andQEF-NE(9) increase with.
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2. Retailerl is hurt by its rival retailer's advertising when it does nat\eertise (going from
NN to NR) if and only if2 < QN%~VN(9), and when it advertises (going from RN to RR) if

and only if) < Q=N (9) where

(@) 1 < QER-EN () < QNE-NN (9): and

(b) QEE-EN(9) andQNF-VN(9) decrease with.

The corresponding results for Retailecan be stated by changing every instance of “1” in the

variable indices to “2” and exchanging “NR” with “RN.”

Consistent with Lemma in the analysis of manufacturer advertising, Lem2rghows that a
retailer can still earn extra profits from its own advertisbut is hurt as its rival advertises. This is
particularly true when product substitutability is low. \Wever, a retailer might ultimately suffer
from its own advertising but benefit from its rival’'s. Thisstdt differs from that under manu-
facturer advertising and runs counter to conventional ensd Unlike manufacturer advertising,
retailer advertising lacks an intervening vertical cushimsoften the horizontal supply chain com-
petition (in the sense dficGuire and Staelifl1983), which consequently leads to higher advertis-
ing levels and drives the retail prices lower than those ungeufacturer advertising. As product
substitutability grows, the competition under retailevextising becomes so intense, more than
that under manufacturer advertising, that it outweighshiieefit of the accompanying reduction

double marginalization.

Consider the impact of channel asymmetry. When a retailer ike supply chain with the
smaller base market, it faces the prospect of earning ingrifiincremental profit from its own
advertising, which cannot compensate for the advertisosgscincurred. This becomes more ap-
parent when both retailers advertise, as compared to teardazere only a single retailer advertises
(i.e., whenQEN-NN(9) < QER-NE(()). On the other hand, when a supply chain possesses the
larger base market, its retailer is more resistant to tha rtailer’'s advertising and can benefit

from the reduction in double marginalization due to its IFszadvertising.

Evaluating the possibility of unilateral deviation from RRN, NR, and NN, we find that an

asymmetric advertising strategy can be an equilibrium.
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Figure 2: Equilibrium result in retailer advertising.

Theorem 2 Under retailer advertising, RR is an equilibrium if and onify?#VE(g) < Q <
QEF=EN (). RN is an equilibrium if and only 2537 (9) < Q < QF(6); NR is an equilibrium

if and only ifQf%(0) < Q < QEF-NE(p),

Theoren? indicates that the existence of a specific equilibrium ddpam the extent of prod-
uct substitutability and the base demand disparity betwsepply chaind and2, as illustrated in

Figure2.

If the retailers’ respective base demands are comparabldefaned by the intermediate range
QREE-NE(9) < Q < QEF-BN (9)), both retailers would benefit from advertising. Howevearie
supply chain has significantly larger base market than ther@nd product substitutability is high,
then the other retailer would rather stay out of the adviegigame. Intensifying the competition
1s simply counterproductive when the competition levellready high. If, say, supply chaifis
base market is larger than supply chais, then RN is an equilibrium as long &85V () <
Q < QFE(p). Retailer2 prefers to not pick a fight from its weak position, allowingt&er 1 to

capture more of the market through its unilateral advegisi

Unlike in manufacturer advertising, where a PrisonerBina may arise, subgames RN and
NR emerge as the unique equilibria in their correspondiagifde areas. This finding is consis-
tent with the observation dBanerjee and Bandyopadhy&003 that “private label brands that
never advertise in categories, such as beer continue t@tinrmarkets in which large entrenched

national brands command a high share of the consumers’’mind.
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4  Advertising with Cost Sharing

When advertising with cost sharing, also known in practEeaperative advertisingpne player
performs the advertising while its supply chain partnerrdemme portion of the cost. Recent
studies on cooperative advertising, mainly in a single rfecturer-retailer channel (sé&erger
1972 Huang and Li 200% Jorgensen et al200Q Xie and Neyret 2009, suggest that both the
manufacturer and the retailer can benefit from cost shaiiihgs naturally calls for investigation

of whether the result extends to competitive settings, Wwbier model is well-prepared to address.

As in the existing literature, we define cost sharing withisupply chain as the advertising
party’s collecting from the other party a proportiop, of the advertising cost. The appropriate
profit expressions come from applying the salient pararadtem Tablel to Eqgs. &) and §). For
example, in CSRR (RR with cost-sharing), the profits of Mactdrer: and Retailer; are, for
i=1,2,

2
Hesrr—mi = Djw; —nier;,

Hespr—ri = Di<pi - wi) - (1 - m)efi- (6)
In CSMM (MM with cost-sharing), the profits of Manufactureand Retailei are, for i=1,2,

Hesavni—mi = Diw; — (1 —m;)e2,;,

Hosaar—ri = Di(pi — wi) — i€ty (7)

For completeness we also analyze CSMN, CSNM, CSRN, CSNRC&MNN (i.e., NN), where at
most one player in the system advertises. The corresponlgingaind outcomed);, follow Eq.

(2). For analytic tractability, we focus on the symmetricisgffi.e., A; = A, = 1 so that2 = 1),
which will be sufficient to deliver our managerial findings eWill analyze the asymmetric case
(i.e.,Q # 1) numerically. To establish that the efficacy of cost shadages from the advertising
structure rather than the specific cost sharing rates onehasymmetry, we unify the cost sharing
rates by letting); = 7. In reality» would result endogenously from the balance of power between
the manufacturer and the retailer. That falls beyond thpesod our model, so we will report how

each party’s profits vary with.
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Below we will separately examine manufacturer advertisiity) cost sharing and retailer ad-
vertising with cost sharing. This will highlight the impaat the advertising structure. Then we
will compare the structures with cost sharing to the onebaut, to demonstrate the impact of cost

sharing.

4.1 Manufacturer Advertising and Retailer Advertising, Both with Cost Shar-
ing

In manufacturer advertising with cost sharing, the martufacs determine their wholesale prices
and advertising level(s) simultaneously in the first stagethe second stage the retailers set the
retail prices. We need consider Manufacturer 1 only, asdbalts for Manufacturer 2 follow by
symmetry. The appropriate profit expressions come fronmgett; = 0 and1,,; = 1 in Egs. @)
and 6) for CSMM, CSMN, and CSNM whenever Manufactufevould advertise for supply chain

1; otherwisel,,,; = 0. The following lemma reports the equilibrium analysis foe tases with and

without manufacturer advertising.

Lemma 3 Under manufacturer advertising with cost sharing gieén= 1, cooperative advertis-
ing is a dominant equilibrium strategy for both the manudasets. However, the manufacturers en-

counter a Prisoner’s Dilemma if the rate of sharing is suéfidiy high (i.e.yy > 7S5 =NN(g)),

Lemma3 is an extension of Theoremto the system with cost sharing. It suggests that ad-
vertising continues to be a dominant strategy for the manurars regardless of the cost sharing
level. This is mutually beneficial for the manufacturers wpeoduct substitutability is sufficiently
low. However, as product substitutabilit§)(grows, the demand-stimulating impact of advertis-
ing diminishes. This is because additional advertisingscdsve up the wholesale price, and in
turn the retail prices, which worsens the double margiasiin. At some point, advertising does
not generate enough benefit to offset the disadvantagesadhténsified competition. This is
when the Prisoner’s Dilemma emerges, which is similar toofée 1. The conditions for this

can now be stated in terms of the extent of cost sharing: faffitsently high” n the Prisoner’s
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Dilemma occurs because a higher cost sharing rate stinsuhat@vier advertising from the man-
ufacturers, which further worsens the double marginabmeind reduces what the manufacturers
can gain from advertising. The threshold for the PrisonBilemma, 7S~V (9), is a de-
creasing function of), which can be established numerically. This corroboraiesniechanism
described earlier: the lower thig > =N (9) the larger the set of circumstances for which the
Prisoner’s Dilemma in manufacturer advertising arised;the higher the product substitutability,

the lower then&sMM =N (g),

In retailer advertising with cost sharing (with profit fuiwets generated by,,; = 0 fori = 1,2
while 1,; = 1), the manufacturers simultaneously determine their @g@ewholesale prices in
the first stage. In the second stage, the retailers simwateste determine their respective retail
prices and amounts of advertising (if any). The followinmtea documents the outcomes with

and without retailer advertising.

Lemma 4 Under retailer advertising with cost sharing given= 1, CSRR is an equilibrium if and

~CSRR—CSNR ~CSRN—NN
M1 (6)

only ifn < , while NN could be an equilibrium if and only»f> 7} ().
The retailers can encounter a Prisoner’s Dilemma when baelvegtise if the cost sharing rate is

sufficiently high (e.g7S "N (9) < n < nGSEN=NN(9)) .

Lemma4 shows that both advertising and no advertising can be égqailior the retailers. So
cnst sharing is a key determinant of whether the retailelischwose to advertise. Recall that for
retailer advertising without cost sharing, Theor2meported that advertising is the unique equi-
librium for the retailers under the symmetric demand sgt{in = 1). In light of that finding,
Lemma4 demonstrates that a high cost sharing rate surprisinglyniig disadvantageous to the
retailers. Shifting advertising costs to the manufactsissrcourages the retailers to increase their
advertising levels and intensifies the supply chain cortipatiwhich in turn erodes the retail-
ers’ profits. This becomes more pronounced as the produstisithbility level increases. Cost
sharing also induces the manufacturers to increase theegdilelprices, which further reduces the
retailers’ profits. Counterintuitively, if the cost shagimate is low, the retailers can benefit from
advertising; otherwise, the cost sharing will not motivhiem to advertise. We further find a small

gSRR—NN(e) ~CSRN—-NN

range § <n<ny (0)) such that CSRR is the unique dominant equilibrium
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strategy for the retailers. However, NN remains more proligtéhan CSRR for the retailers, which

is again a Prisoner’s Dilemma.

When(2 # 1 numerically we find the subgame CSMM continues to dominatel8SCSNM,
and NN throughout the feasible domain. For retailer adsiegi with cost sharing, the subgame
CSRN can be the unique equilibrium if supply chain 1's initiase demand is larger than supply
chain 2's (2 > 1) and the product substitutability is sufficiently large. NS can be the unique
equilibrium if Chain 2’s initial base demand is larger thaha@ 1's €2 < 1) and the product
substitutability is sufficiently large. This observatiadimilar to that without cost sharing, al-
though the equilibrium boundary line between the CSRR arfdM\IESNR regions shifts leftward

because the cost sharing intensifies the horizontal cotigreti

4.2 The Value of Cost Sharing

The extant literature on cooperative advertising has gdigeiound cost sharing to be an effec-
tive channel coordination mechanism in a single channghggseeBerger 1972 Huang and L,
2001, Jorgensen et alk00Q Xie and Neyret2009. This is not surprising since cost sharing gives
the manufacturer an additional instrument for influenchegretailer to advertise more and thereby
increase the channel’s demand. We demonstrate that tipggpyanight not survive the addition
of supply chain competition, inasmuch as higher advedi&rels could undesirably intensify the
- )impetition in certain scenarios, e.g., retailer advegisvith cost sharing. As discussed previ-
ously, the retailers are more sensitive to their own adsiedi due to the absence of the competitive
buffer that the intermediaries provide in manufacturereatising. This leads to our main research

guestion:When would cost sharing be mutually beneficial for the mastufars and the retailers?

The answer comes from comparing the players’ profits in mestufer and retailer advertising
with and without cost sharing. In the symmetric case (f2e= 1), CSRR is the only equilibrium
in retailer advertising with cost sharing and RR is the urigquilibrium in retailer advertising
without cost sharing. The same is true of CSMM and MM in maauifieer advertising with and
without cost sharing, respectively. So we compare CSRR taRRCSMM to MM, as expressed

in the following theorem.
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gSJ\/[M—MJ\/[(e) ACSMJ\/[—J\/[M(Q) <

Theorem 3 In the symmetric setting (i.€2 = 1), there exist) <Ny

HCS R (9) such that

1. Under retailer advertising, the manufacturers prefesicsharing (CSRR) to no cost sharing
(RR) if and only if; < RS577~R%(9), while the retailers always prefer no cost sharing (RR)

to cost sharing (CSRR).

2. Under manufacturer advertising, the manufacturersgrebst sharing (CSMM) to no cost
sharing (MM) if and only ify < ACFMM=MM @) while the retailers prefer cost sharing

(CSMM) to no cost sharing (MM) if and onlysjf < 7S5 MM=MM (@),

Theorem3 catalogs a divergence between manufacturers and retalpreferences towards
cost sharing. When the retailers are responsible for adiregt the manufacturers see some merit
in sharing some of the advertising costs to encourage irffieidvertising. This holds as long
as the cost sharing rate is not too high and product sulsitity is sufficiently low, because
the manufacturers can recover their advertising subsidgdrgasing the wholesale prices. These
advantages do not persist when the cost sharing rate isdsghholesale prices, and in turn retalil
prices, then need to be raised to a level so high that demamda$es. This is more pronounced

when product substitutability is high.

A more surprising result is that retailers who advertise oather do so without cost sharing.
11is is because the manufacturers will simply increase tha@esale prices to recover some of the
advertising subsidy. Higher retail prices follow, whichuoderacts the demand-stimulating impact
of the advertising. This theoretical result is consisteitih\whe industry report cited earlier, which
stated that much of manufacturers’ cooperative advegiginds “goes unspent, as relatively few

retailers and wholesalers pursue cooperative agreerhents.

In fact, our model enables a crisp statement of the deepat.pbhe advertising level is not
the end goal of the manufacturer, only an intermediate steah@way to increased sales (and pre-
sumably increased profit). Cooperative advertising feegiad only to this intermediate activity,
whereas the wholesale price impacts the retailer on evdtysald. That is, they are both ways

to share costs, but are structurally different. In thistjghe wholesale price can be seen as the
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Figure 3: Manufacturet’s preferences regard- Figure 4: Retailet’s preferences regarding RR,
ing RR, MM, CSRR and CSMM givef = 1. MM, CSRR and CSMM give2 = 1.

mechanism that is more directly tied to the desired end onécdndeed, the CEO of a consumer
electronics manufacturer whose products are sold througte than 36,000 retail storefronts in
North America has noted that his firm uses no cooperativerddive at all. He has found that
his retail partners will promote the product aggressivdigwthe manufacturer assures them of an

attractive margin on each unit soldifnegan2017).

In CSMM, both the manufacturers and the retailers can befnefit cost sharing, as long as
the cost sharing rate and product substitutability ardively small. Becausg*M 4 (9) <
pCTRRERR(9) < pOTRRZRE(9) manufacturers are more likely than retailers to advoocaséshar-
ing in both CSRR and CSMM for any cost sharing rat@n the other hand, if the cost sharing

te is too high, cost sharing becomes undesirable foraigps, because the advertisers are moti-
vated to intensify the advertising and therefore the degfeempetition, while the accompanying
increased wholesale prices put downward pressure on deamahprofits for all players. The best

cost sharing rate is somewhere in between, so as to strikaadesamong these forces.

Figures3 and4 summarize the manufacturers’ and the retailers’ prefeaemegarding MM,
RR, CSMM, and CSRR. Figurgshows that CSRR performs best for the manufacturers when the
cost sharing rate and product substitutability are low. Aslpct substitutability grows, RR gains

favor. However, the dominance quickly shifts to CSMM witither increases in the cost sharing

"Manufacturers prefer a higher sharing rate in CSMM. Sinced@Rinates CSRR for the retailers, the preferred

cost sharing rate for the retailers is zero. The negotiaifdhe cost sharing rate is not the focus on this paper.
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Figure 5: Manufacturers’ equilibrium prefer- Figure 6: Retailers’ equilibrium preference in
ence in manufacturer advertising with and with- manufacturer advertising with and without cost

out cost sharing given = 0.25. sharing givery) = 0.25.

rate and product substitutability. MM dominates if prodsigbstitutability becomes very high, as
the benefit of less intense competition at the manufactevedt prevails. Figuré presents the per-
spective of the retailers, who prefer RR when product stutability is low, since RR is effective
in expanding markets when both supply chains are relativegopolistic. MM generally domi-
nates when product substitutability is high, although CSktMId outperform MM in a limited set
of conditions when the cost sharing rate is very low and pcbdubstitutability has intermediate

magnitude.

We now investigate the asymmetric case wherg 1. For both manufacturer advertising and
-~ tailer advertising, we again compare the two three-stgagees, one with cost sharing and the
other without. In manufacturer advertising, the quaMainsight of Theoren3 continues to hold
when() # 1. As Figure5 illustrates, CSMM outperforms MM when the product subsaility is
low, and MM dominates otherwise. This reflects the tradedefiveen the market expansion effect
and the competition effect. Cost sharing enhances the @glugrlevel and hence boosts a supply
chain’s initial base demand; however, it also intensifiestbrizontal competition. The market
expansion effect is preferred to the competition effect mvpeoduct substitutability is low. The
advantage of MM grows as the channel asymmetry increaseaube the smaller manufacturer

has to scale back the advertising effort more significanttit wost sharing than without.

For retailer advertising, as depicted by FigGré&kR dominates other structures in the majority
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Table 2:Rank ordering of supply chain efficiency when= 1.

[ 0 | 10063 | [063068) ] [0.680.69) | [069072) | [0.71,0.73) | 0.73,080) |

RR 1
MM
RN
MN
NN
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a|ls|lw|k|N
a|ls|n|ek|w
alw [Nk |s
alnv|w|e | s
aNv|w|ek|o

of the feasible domain, especially when product subsbilitgis not high. The rationale is similar
to that of Theoren3, in which the retailers prefer no cost sharing so as to deersapply chain
competition. Nevertheless, in a small region, CSRN and C8aliRemerge as the unique choices
for the retailers. This is because the horizontal competis lowered significantly by the absence
of advertising from the smaller retailer. The larger retaibenefits from the market expansion
effect. However, the advantage erodes as the supply chaowmre more asymmetric. Conse-
guently, RN and NR outperform CSRN and CSNR for the retaildren product substitutability

is sufficiently high and the supply chain asymmetry is sigaiiit.

5 Extensions

This section incorporates additional metrics of perforogarspecifically total supply chain profit

instead of individual firm profit, as well as consumer welfare

5.1 Supply Chain Efficiency

We definesupply chain efficiencgs the sum of all players’ profits. To investigate supply ehai
efficiency for all previously studied advertising struesy we start with the cases without cost
sharing under the symmetric demand setting{ 1). By symmetry, MN has the same as NM, and
likewise RN and NR are equally efficient. Talileshows the rank ordering of the 6 structures as

product substitutability varies.

Table2 demonstrates that RR performs the best when product suthsiiity is low (¢ < 0.63).

Table 2 also shows that NN is not necessarily the worst and, as ptadistitutability becomes
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Figure 8: Comparison of supply chain effi-

Figure 7: Comparison of supply chain effi-
ciency all subgames of manufacturer and re-

ciency among all subgames of manufacturer o . . .
tailer advertising with and without cost sharing,

and retailer advertising without cost sharing.
given() = 1.
sufficiently high, RR becomes the worst because of the ietsnpply chain competition. This
property is reminiscent of the Prisoner's Dilemma, althotRR is not a dominant strategy like
MM in Theoreml1. The trends in rank ordering confirm that retailer advergsivorsens supply
chain efficiency, more so than does manufacturer advegtigiaupply chain competition becomes

too intense.

We then extend to the case of asymmetric channels and comlpre subgames in manufac-
turer and retailer advertising. Figuredisplays the subgame that gives the highest supply chain
eificiency for each feasible combination @fandd. RR dominates most of the time, but gives
way to MM when product substitutability becomes sufficigiigh. At the extremes RR takes the
lead because the intensifying competition increases potdit in the supply chain with larger base

demand more than it takes away from the supply chain withriedler base demand.

Next we consider the impact of cost sharing, for which we carall subgames in manufac-
turer retailer and retailer advertising with and withoustcgharing for the symmetric cage € 1).
Figure8 identifies the subgame with the highest supply chain effagidar each combination of
andé.

Figure8 shows that CSRR could actually yield the highest supplyrck#iciency when prod-
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uct substitutability and the cost sharing rate are lowaalth we saw earlier that the retailers have
individual incentive to oppose it. This suggests that taiatthe highest supply chain efficiency
might require additional side payments from the manufactuo the retailers. When the cost shar-
ing rate is high and product substitutability remains reédy low, RR takes over the lead, which
is reasonable given that RR is efficient when product suhability is low and retailers strongly
prefer RR to CSRR when the cost sharing rate is high. As ptasidrstitutability grows, CSMM
and MM dominate. MM yields the highest supply chain effickendien product substitutability is
sufficiently high and the cost sharing rate is high. CSRRr@sfest when the cost sharing rate and
product substitutability are low. This comes at the experigbe retailers. As mentioned earlier,
in such a situation side payments from the manufacturerbeadtailers could enable a Pareto

improvement vis-a-vis retailer advertising with cost shgur

5.2 Consumer Welfare

Consumer welfaredenoted a&’ and subscripted with the advertising structure being usdxhsed
on the utility of the representative consumer in B). The structures without cost sharing can be

rank ordered as follows for any, €2) in the common feasible domain.

Theorem 4 The advertising structures without cost sharing give risgednsumer welfare out-

comes with the following relative orderings.

1. Urr > Unnr;
2. Upy > Uun > Unn; Unr > Uy > Unn;

3. 1fQ> (<)1, thenURN > (<)UNR1 andU]\/jN > (<)UNM-

Consumers obtain more utility from retailer advertisingdngse this induces greater compe-
tition and consequently lower retail prices (and greatersoonption than with manufacturer ad-
vertising). For asymmetric channels the retail price inghpply chain with larger base market is

lower than with manufacturer advertising.
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Figure 9: Comparison of consumer welfare among all subgarhemnufacturer and retailer ad-

vertising with and without cost sharing, given= 1.

Comparing CSRR, CSMM, RR, and MM for the symmetric caQ@e=£ 1) demonstrates the
impact of cost sharing. Figur@illustrates that CSMM and CSRR dominate RR and MM. This
is because cost sharing motivates increased advertigisiglting in increased consumption. Con-
sumers benefit from CSRR because of the intensified conguretilowever if the cost sharing rate
is high, CSMM becomes superior because the retail pricesase significantly in CSRR. While
not illustrated in this chart since it only shofs= 1, as the channel asymmetry grows, the region

of CSMM dominance gradually shrinks to the left.

While this view of consumer welfare is the standard apprdachesearchers using this class
of demand model, we acknowledge that the nature of advagtisisuch that the advertising itself
uld benefit consumers in some ways that are separate friee gnd total consumption. For
instance, increased advertising could improve the shgpmiocess or consumption experience by

providing valuable information. We leave consideratioswéh intangibles to future research.

6 Conclusion and Discussion

This paper evaluates the efficacy of manufacturer advegtesnd retailer advertising with and with-
out cost sharing in a dual exclusive channel model with asgtrimcompeting supply chains. Our

results offer managerial insights to better understandiatyaof advertising strategies in practice.
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First, it is a dominant strategy for both manufacturers teesiise at a positive level in manufac-
turer advertising, although a Prisoner’s Dilemma may actuiretailer advertising, asymmetric
advertising structures can arise as equilibria. Our arbjsmonstrates that commitment to not
advertising in competitive supply chains is credible. $eavhereas cost sharing can help both
manufacturers and retailers, surprisingly it might hug thtailers when they are the ones doing
the advertising. This helps explain why cooperative adisiag arrangements are not universally
welcomed in practice by the parties performing the advediscorroborating the empirical evi-
dence we have presented. To achieve retailer buy-in rexqthieg the manufacturers (or upstream
firms) do not substantially increase the wholesale pricesimunction with the advertising cost
subsidy. In the end, wholesale price reduction may be the mfbective way to stimulate retailer
advertising effort. Retailers should also attempt to aemigaging in an advertising war, especially
under cost sharing. Our extended analysis suggests thplystipain efficiency is higher with
retailer advertising if product substitutability is lowyttotherwise is higher with manufacturer ad-
vertising. We have shown that advertising with cost shapioyides the highest consumer welfare

by intensifying the competition between supply chains.

Our work provides a general framework for understanding bloannel structure interacts with
decisions around advertising and other market expansfortebf a similar ilk, which opens nu-
merous avenues for future research. First, this paper ltasdéd on dual exclusive channels or
supply chains, and other channel structures merit attent@ur preliminary analysis of other
rhannel structures, including a monopoly common retaiter & duopoly common retailer chan-
nel, has yielded results consistent with this paper. Sectiracost sharing rate in our model
is exogenous. Practically and theoretically, the rate camdyotiated within a Nash bargain-
ing framework. Third, this paper inherits the Stackelbeasighg setting fronMcGuire and Staelin
(1983, Coughlan(1985, and many others. A different decision structure migldraesome of our
findings (seeChoi, 1991 Xie and Neyret2009. Finally, to prevent an already complicated for-
mulation from becoming intractable we have omitted cerpatentially interesting features, such
as asymmetric information, asymmetric operational ca#spand uncertainty, and externalities
from advertising (i.e., spillover effects and the resytinee riding). We believe the qualitative

findings of this paper to be robust to such extensions, anerlyamvait the future research that can
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offer definitive resolution.
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