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Abstract

This paper investigates how two competing manufacturassldtinvest in defensive and offensive advertising in
a two-segment market and whether they should each adoptatdaiized or an integrated channel if their goal is
to maximize total channel profits. We find that, manufacwiedecentralized channels can exclusively undertake
either of the two types of advertising or combine the two & dguilibrium. In integrated channels, they can
either combine the two or exclusively undertake defensixeegtising. When multiple equilibria exist, strategies
that combine both types of advertising should be preferoeeixtlusive defensive advertising strategies, which
are better than exclusive offensive advertising strategiso, total channel profits are higher in decentralized
channels than in integrated channels when the brands areratety or highly substitutable. Conversely, total
channel profits of integrated channels are higher than thiodecentralized channels in areas where the brands are
relatively differentiated and the offensive advertisiegptiatory capacity of the rival is stronger. Theoreticadla
managerial implications of these findings are discussed.

Keywords:advertising targeting; competition; distribution chahefensive advertising; offensive advertising.

1. Introduction

Increasingly, firms distinguish between consumers wholmase or are more likely to purchase their
products and those who purchase or are more likely to puednas their rivals. These firms have the
strategic option to either target exclusively one of thege imnarket segments or both at the same time
to achieve their marketing goals. The pursuit of any of treéssegic options generally affects product,
pricing, marketing communications, and distribution dems as firms strive to develop distinctive po-
sitioning to effectively appeal to the selected market s&ufis). This research, as other studies before
it, focuses on advertising targeting (e.g., lyer et al.,200ang et al., 2001; Zhang et al., 2016). Be-
cause several firms spend substantial shares of their nmaykmidgets on advertising, finding optimal
advertising targeting schemes is of great interest for bathagers and researchers.
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Conventional knowledge in marketing strategy claims tlif¢mntiated marketing strategies adapted
to each market segment tend to be more effective, but sufier high costs; concentrated marketing
strategies that focus only on a single or a few market segigiebmpanies with limited resources, but
may not be viable due to their limited market coverage; aralfinundifferentiated marketing strategies
that treat the whole market as a single segment tend to b@ehédat could also be less effective where
consumer preferences are heterogeneous. However, thisrdamal knowledge remains however very
generic and cannot serve as a practical framework for adivegttargeting, especially in a competitive
context. A few analytical works have investigated direathindirectly advertising targeting in various
contexts (e.g., Erickson, 1993; lyer et al., 2005; MaHirran et al., 2012; Wang et al, 2011; Zhang et al,
2016). For instance, in a duopoly market, lyer et al. (2005)fl that advertising targeting that focuses
on consumers whose preference match a product's attriputemie effective than a uniform advertis-
ing run across segments. In a bilateral monopoly, Zhang. €2@16) found that advertising targeting,
compared to uniform advertising directed to the whole miatikereases the manufacturer profit at the
expense of the retailer. However, many of these previougswo not offer advertisers the possibility
to use differentiated advertising programs to target diffié market segments. Some exceptions include
the works by Erickson (1993), Martin-Herran et al. (2QE2)d Martin-Herran and Sigué (2018), which
allow competitors, in a market share rivalry, to use offeasind defensive advertising to respectively
attack the rival’s market share and defend their own matkates Comparing the outcomes of advertis-
ing targeting in a single market segment to the outcomesrufing the same advertising in the whole
market when consumers have different brand preferencedeadyto suboptimal advertising strategies
(e.g., lyer et al, 2005). In particular, it can lead to thddfahat advertising to consumers who mainly
prefer rivals’ products is wasting advertising money as¢h@onsumers ultimately buy from those rivals.
This belief goes against the conventional wisdom that stiploe use of differentiated marketing strate-
gies in heterogeneous markets. Also, it is not consistehtsdme business practices, such as the use of
comparative advertising where the obvious goal of the dibegiis to change customer preferences (see,
Shaffer and Zettelmeyer (2009)).

To challenge the above belief and investigate other isglated to vertical interactions on advertising
targeting, we have developed an analytical model of two aiing channels, in which a manufacturer
deals with an exclusive retailer who sells a competing biarmdmarket. The market is divided into two
groups of consumers. Without advertising, consumers whafepone brand are less likely to prefer the
competing brand and vice versa. There are a few consumérstireen, who can purchase either brand,
but their role is negligible. Building on Erickson (1993gMin-Herran et al. (2012) and Martin-Herran
and Sigué (2018), we consider that manufacturers in thehaonels have the possibility of undertaking
two differentiated advertising programs targeted to thememarket segments. Advertising targeted to
own customer base is called defensive advertising as itftes demand from consumers who naturally
prefer the brand and, by so doing, limits the effects of arwediking assault from the rival. Advertising
targeted to consumers who naturally prefer the rival's pobds called offensive advertising and aims
mainly to expand a firm’s customer base at the expense ofthk hh addition, the model considers
that a consumer’s preference toward a given brand depenas)cgaothers, on the retail price set by
the exclusive retailer. In such a configuration, severabfacmay influence advertising targeting and
investments, including horizontal competition acrossneteds, vertical externalities within channels,
and the relative strength of the competitors. This resehogles to identify some of these factors by
answering the following questions:



1. Should manufacturers, in both decentralized and intedighannels, exclusively direct their adver-
tising efforts either to their own customer base or the Bv@lstomer base, or should they simultaneously
advertise to the two market segments at the equilibrium?

2. What should the optimal channel structure be if channehbees act so as to maximize total
channel profits?

Answering to the above questions expands our current kiigeldase on advertising targeting by
identifying the conditions under which competing manufiaets, in decentralized and integrated chan-
nels, can adopt differentiated advertising approachesaiaeal specifically to different market seg-
ments. This paper is related to previous research in cotiveadidvertising as follows. First, works based
on the traditional Lanchester model investigate offenaideertising investments when firms battle for
market shares over time (See, Huang et al. (2012) for a rg¢vigeme extensions of these works study
both offensive and defensive advertising (e.g., Ericks®®31 Martin-Herran et al., 2012). Their find-
ings describe how competitive firms should optimally invadtoth offensive and defensive advertising
as their market shares evolve over time. For instance,IiMél€rran et al. (2012) report findings that
support the view that a firm may find it optimal to exclusivehdertake either one of the two types of
advertising or combine the two at the same moment over tiroeieider, this body of research overlooks
critical aspects considered in this study, including tHe o retailers, pricing decisions, and customer
preferences in advertising competition.

Second, a central question of this research is whethergettaonsumers who have a strong prefer-
ence for the firm's brand and/or those who primarily preferrikial’s brand. lyer et al. (2005) studied a
similar question in a context where competing firms can efibeus their advertising on their customer
bases or expand it to cover the entire market. They found toatpared to the situation where adver-
tising is done to uniformly cover the entire market, adwimty that exclusively focuses on the firm’s
own customer base increases equilibrium profits due to etheffectiveness and brand differentia-
tion. Martin-Herran and Sigué (2018) allowed the coritpet to consider both defensive and offensive
advertising to respectively target their own and theirlisvaustomer bases. However, these two works
overlook vertical interactions. On the other hand, Zhangl .ef2016) investigated advertising targeting
in a bilateral monopoly. They adopted lyer et al.’s defimitad advertising targeting in the context where
advertising is mainly informative. Their findings indicdkeat, when vertical interactions are considered,
a profit maximizing manufacturer may adopt targeted adsiagior uniform advertising depending on
some identified conditions. This latter work did howevereligrd competition, which is a key ingredi-
ent of our research. Moreover, the manufacturer did not bavepportunity to undertake two types of
advertising that can specifically appeal to each market eagas we do in this research.

Third, another group of studies has focused on the persuagie of advertising in the context of
competition in a channel structure where competing manurfexs sell their product through a single
dealer (e.g., Shaffer and Zettelmeyer, 2004; Wu et al., Vi20@9). These works investigate whether
channel members are better or worse off with manufactueshgértising activities that increase brand
differentiation or increase transportation costs in Hintgitype models (Hotelling, 1929). Their find-
ings support the view that the impact of persuasive aduegtisn channel members’ profits depend on
the target market segments. In particular, Wu et al. (20090d that persuasive advertising can lead to
a Pareto improvement along the entire distribution chaifrtafgeted wisely. Exploring this research
further, Shaffer and Zettelmeyer (2009) studied whetherdempeting manufacturers in a distribution
channel should undertake comparative or noncomparativertising. They found that, all else being



equal, a manufacturer prefers comparative to noncomparativertising when advertising is targeted to
their own customer base, while noncomparative advertisipgeferred when advertising is directed to

their rival’s customer base. Departing from this reseanghstudy a channel structure in which manu-

facturers sell their products to two exclusive dealers. Assalt, we are able to compare integrated and
decentralized channel performances. Moreover, while a@@de a Hotelling-type model, advertising is

more informative in our model and does not directly affeetriat differentiation.

Finally, the issue of whether marketing channels shoulddeeudtralized or integrated (coordinated)
has been heavily investigated in the literature. In biktemonopoly contexts, integrated channels are
known to perform better than decentralized channels asdbeyot suffer from vertical externalities
such as double marginalization and under-investment ieriding (e.g., Ingene et al, 2012). McGuire
and Staelin (1983) demonstrated that when competitionnisidered both at the manufacturers’ and
retailers’ levels, decentralized channels may perforntebetue to the fact that independent retailers
attenuate price competition between highly substitutpbdelucts. Since then, several works have been
undertaken along this line to test the robustness of thisrih@e.g., Coughlan, 1985; Moorthy, 1988;
Trivedi, 1998; Wang et al., 2011; Zhang et al., 2012). Thipgrashares some similarities with the
papers by Wang et al. (2011) and Zhang et al. (2012), whidstiyated whether decentralized channels
could still perform better than integrated channels whempetition between channels goes beyond
prices to also include advertising. Wang et al. (2011) foilwad, channel decentralization may intensify
advertising competition and damage channel profits. In sucbntext, in opposition to McGuire and
Stealin’s theory, channel integration is preferred ovearetel decentralization. These authors consider
persuasive advertising, which increases consumers’ gedsation of the advertised brand. Zhang et al.
(2012) obtained opposite findings with informative adwnty, i.e., decentralization improves channel
profits when products are highly substitutable. Studyireyphofitability of cooperative advertising in
the same channel structure, Karray et al. (2017) recentlgdghat a cooperative advertising offer can
also help a decentralized channel achieve a better penfmerthan an integrated channel when products
are highly substitutable. Building on these previous wpwkes use informative advertising and consider
that the manufacturers can conduct offensive and defeasivertising directed at two different market
segments. This allows us to investigate differentiatedeaitbing targeting strategies that are overlooked
in the current literature. In addition, we also examine thpact of the relative power of competitors and
the relative effectiveness of offensive and defensive dibireg on targeting decisions.

The rest of this paper is organized as follows. Section 2 riges the model. Section 3 presents
the equilibrium advertising strategies for decentralizbdnnels, while Section 4 does the same for
integrated channels. Section 5 identifies the conditiordeumhich competing manufacturers prefer
channel decentralization to channel integration. Sedi@ffers conclusions and discusses theoretical
and managerial implications.

2. Themodé€

We consider a local market witt potential consumers who can purchase two brands manuadbyr
two competing manufacturers of the same product via twouske dealers. Consumers can only pur-
chase one unit of the product and differ in their prefererses the two brands on a single attribute. In
particular, Brand performs very well on this attribute and obtains the higlseste, which isl, while



Brandj’'s performance is not as good as the first and is given the sfdreConsumers’ preferences
toward these two brands are distributed uniformly alongehevo extremes. Therefore, consumers who
like one brand the most like the other the least. They incuran$portation cost’; , per unit of dis-
tance traveled from their ideal product. The parametptures consumer sensitivity to the product’s
attribute. Consumers preferring the product at both extsemake their purchase without bearing any
transportation cost. Denoting hythe gross value attached to using a unit of either of the tvands,
consumers who prefer Brandderive a utilityv — p; from purchasing it from Dealer and a utility

v — t — p; from purchasing Brang from Dealerj, wherep; andp; are the retail prices of the two
brands.

Consumers purchase a brand of this product only if it givesitla positive surplus. Therefore, the
marginal consumer whose ideal product is located at a aistdnc [0, 1], is indifferent buying either
brand ifd meets the following conditiom — p; — td = v — py — t(1 — d). As a result, we obtain the
following:

de t—(p1—p2)
2t
Ideally, consumers whose ideal products are located orethiednd side ofl purchase from Brand 1,
while those whose ideal products are located on the righd batte ofd prefer Brand 2. Therefore, if we
denoter; the market base of Brangwe obtainz; = d andxzy; = 1 — d. The market base of Branidcan
be considered as its potential market share and reprekenisitcentage of customers who can purchase
this brand at the market price if everything else is equal:

_t—(pi —pj)
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The market bases of the two brands therefore depend on étail prices. We consider that dealers
do not price-discriminate and apply the same price to alboarers regardless of their brand preference.
Alternatively, targeted pricing based on consumers’ peafee could be used (e.g., lyer et al., 2005;
Zhang et al., 2016), but will distract us from the main focuastlis research, which is the analysis of
optimal offensive and defensive advertising strategies.

Given consumers’ preferences across brands, the mangecsets a wholesale priae;, and under-
takes defensivel};) and/or offensive;) advertising to stimulate demand, given by:

¢ = nx;i9i(0}, D;) + nx;l;(0;), 4,5 =1,2,i# j,

whereg;(O;, D;) is a positive and negative function B andO;, respectively, whilg;(O;) is a positive
function of O;. Whether offensive or offensive, the advertising does mot @ changing consumers’
preferences in this setup. In this sense, it is not perseasvdefined in some previous works (e.g.,
Shaffer and Zettelmeyer, 2004; Wu et al., 2009). Consunreralao aware of the two brands and their
distinctive characteristics. The role of both defensivd affensive advertising is similar to reminder
advertising, which aims at keeping a brand at the top of coess’ minds in a mature market (lyer et
al., 2005). This characterization of advertising is camesiswith Lanchester-type models in which firms
primarily battle to stay in consumers’ minds at the time ofghiase. Offensive advertising that appeals
to the rival’s market base is essentially combative. Tleeeefwhile some consumers in a firm’'s market



may be very committed to a brand, in some cases, defensieetesiivg targeted at their own market base
could be necessary to limit the effects of the rival’'s agsawdonsumers’ minds and to stimulate demand
from less committed consumers. Remember, the two deatergdluence the demand functions through
their retail prices, which affects the size of each manufaets customer base.

For simplicity, we choose the following specifications foe functionsy;(O;, D;) andl;(O;):

9:(0;,D;) = —6,/O; +/D; and 1;(0;) = 6,/0.

The parameterg andd are non-negative and respectively denote the firm’s own laadval’'s offen-
sive advertising effects on the demand functions. While weat make any a priori assumption on the
relative importance of the parametérandé, the difference¢ — J, could be considered as an indicator
of the intensity of the retaliatory attack of the rival. Wh&gr- §, a firm can respond in kind or with the
same strength to an offensive advertising assault fromitaé Alternatively, wherd > § or 6 < §, the
attacker’s offensive advertising is more or less poweffahtthat of the rival. We therefore consider the
general case when a firm initiates an offensive advertisitagla it can expect its rival to react either
with an identical offensive advertising response or withrargyer or weaker offensive advertising re-
sponse. On the other hand, the effect of defensive advegtisinormalized to 1. Conventional wisdom
in marketing assumes that defensive marketing activitiesarketing activities targeted to a firm’s own
customer base are more effective than those aiming to ttiatpetitors’ customers. On this basis, we
consider that the effectiveness of offensive advertisingi best, equal to that of defensive advertising,
i.e.,0 <1.

Concave functions are used to take into account the dengeestiurns on investments in both offen-
sive and defensive advertising (e.g., Karray, 2013). Thiarpaters:; andc, denote the unitary cost of
both offensive and defensive advertising activities, eesipely, and are also non-negative. We assume
identical unitary advertising costs across channels.r@ife and defensive advertising costs enter lin-
early in the manufacturers’ profit functions below. As it @m@mon in the marketing channel literature,
we normalize the production and other administrative ctuisizero. The manufacturer’s and retailer’s
profits for each brand are given by:

Mi = Wiq; — CIOZ' - C2Di> RZ = (pl - wl)QU Zaj = 17277; # j7

The symmetry of the problem leads us to focus on symmetritilega, hence channel members make
identical decisions, i.e()1 = Oy = O, D1 = Dy = D, p1 = po = p, andw; = we = w. AS a result,
demand and profit functions become:

q=nz(0 —0)VO+ VD), M=uwq—c0—c3D, R=(p—w)q.

Observe that whed — § > 0, meaning that a firm’s offensive advertising is either of Hane
strength or stronger than that of the rival, its demand fioncis always positive. Conversely, if the
rival’s offensive marketing is stronger,i.e.< 4§, defensive marketing plays a key role for the survival
of the firm as its demand could be reduced to zero. The modeifg@adion above implies that the
two firms get zero demands and profits if they do not carry oytdrthe two types of advertising.
This simplification is made to allow us to focus on the impacbiensive and defensive advertising
on channel competition, which is the distinctive contribotof this research. As we have assumed a



mature market, one can easily add a constant term to the defuaation to indicate that demands
remain unchanged if the two firms do not advertise. Howewmsh @ specification will not change the
qualitative findings of our simplified model.

3. Decentralized channels

This section investigates the type of advertising acésitnanufacturers should undertake at the equi-
librium in decentralized channels in which channel memiseqgarately set their respective decision
variables so as to maximize their individual profits. As isncoon in the marketing literature, in each
channel, the manufacturer acts first as the channel leadeghametailer responds to the manufacturer’s
move as the follower. A Stackelberg game is therefore pldgtdbeen the manufacturer and retailer in
each channel. Members of the two channels compete both aigthefacturer and retailer levels. We use
the Nash equilibrium concept as the players simultane@gtitheir decision variables at each level.

We are able to analytically characterize two equilibriat tt@respond to the corner solutions where
the two manufacturers exclusively undertake either offenadvertising or defensive advertising (see
Appendix A). Hereafter, these two equilibria are respedyivcalled Exclusive Offensive Advertising
(EOA) and Exclusive Defensive Advertising (EDA) equiliriThe interior solution for the game where
competing manufacturers simultaneously invest in botbrefive and defensive advertising cannot be
analytically characterized, exceptin the scenario whete. However, we have developed an algorithm
to numerically characterize the interior solution of thisxge. This solution is called Offensive-Defensive
Advertising (ODA) equilibrium.

The players’ strategies and profits for these three eqigildepend on the game parameters, including
n,t,c1,co,0, andf. This implies that some restrictions need to be imposed epénameters to satisfy
the concavity conditions and obtain non-negative profitsjtive price, advertising efforts, and demands
as well as to ensure that the sales of the two dealers do needxhe number of potential consumers.
As a matter of fact, it can easily be proven that the EOA elgtiilim is only feasible if the following
condition is satisfiedd < § < 36. Given the complexity of the necessary conditions, we nicaly
analyze the feasibility of the three equilibria in the feliog figures. To achieve this goal, we fix= 1
andc; = 1 and identify the feasibility regions for the different elifuia for three different values of
co = 0.25,0.5,0.75, while varying the parametersandé in the following rangest < (0,4], and
6 € [0,1].

Figures la, 1b, and 1c illustrate the scenario whete 6, meaning the two manufacturers have the
same offensive strength. In other words, an attack by a naatwkr is met by a response of identical
strength from the rival.

Similar figures are obtained for the scenario where a firnfensive advertising is more effective
than that of the rivald{ = 0.50). Thus, the following discussion also applies to this scend&igures
1a, 1b, and 1c confirm the analytical finding that the EOA dlgiiiim is not feasible in this area of the
parameter space. An exclusive attack on the rival’s custtiase when he can retaliate with the same or
smaller intensity is not advisable because both manufatuvould engage in an offensive advertising
war that would lead to wasteful offensive advertising exgiemes that would be reciprocally canceled
out. On the other hand, there are three different areas imésgla, 1b, and 1c. In the largest area, none
of the three equilibria is feasible. This area is associati#d higher transportation costs. Therefore,
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Fig. 1. Feasibility scenarié = 0 for different values ot:. First line, Figure 1la. = 0.25 left; Figure 1bcy = 0.5 right.
Second line, Figure 16, = 0.75.

everything else being equal, manufacturers do not undeliath offensive and defensive advertising if
the two brands are highly differentiated. This prevents ufiacturers from spending heavily to attract
the rival’'s customers and investing to keep the customeospuifer their brand. In the other two areas,
the two brands are highly or moderately substitutable eeifoth the EDA and ODA equilibria are si-
multaneously feasible or the EDA equilibrium is feasiblers. The feasibility area increases with the
cost of defensive advertising. Higher defensive advedisiosts prevent manufacturers from defending
heavily and increase opportunities to the rival’'s attackrnewhen the brands are relatively well differen-
tiated. The relative effectiveness of offensive advartsiith respect to defensive advertising also plays
a key role. The area of feasibility of the ODA equilibrium deases as the relative effectiveness of of-
fensive advertising grows. Depending on the other paramgtes EDA equilibrium becomes the unique
equilibrium if the effectiveness of offensive advertisisdarge enough or identical to that of defensive
marketing. This suggests that, knowing that customers aaityanove from one brand to another due



to offensive advertising, competitors find it optimal to centrate their advertising efforts on consumers
who primarily prefer their brand.

On the other hand, when a firm’s offensive advertising isédfestive than that of the rivab(= 1.56),
the conditions under which the equilibria are feasible ¢geedirastically, as illustrated in Figures 2a, 2b,
and 2c.
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Fig. 2. Feasibility scenarié = 1.56 for different values ot-. First line, Figure 2a&5 = 0.25 left; Figure 2bce = 0.5 right.
Second line, Figure 2¢, = 0.75.

In Figures 2a, 2b, and 2c, the EOA equilibrium is now alwagsiiele, while the EDA and ODA equi-
libria, everything being equal, could only be feasible wiies products are relatively undifferentiated.
This can be explained by the firm’s need to protect their owstamer base from the rival’s attack when
the products are substitutable. Surprisingly, manufactuinvest in offensive advertising even for well
differentiated products when the retaliatory capacityhefiival is strong.

The existence of multiple equilibria in some areas of thepeater space raises the question of which
equilibrium should be implemented by profit maximizing meawturers. We postulate that each man-



ufacturer, acting as a channel leader, should implemergqu@ibrium that provides the greatest prof-
its. Considering the feasibility conditions discussedwahave numerically compare the manufacturers’
profits for the ODA, EOA and EDA equilibria. Our findings arexsmarized in the following claims.

Claim 1. In scenarios wheré = ¢ andd = 0.50, manufacturers prefer the ODA equilibrium to the
EDA equilibrium, which is implemented only when it is the gue equilibrium.The EOA is unfeasible.

Claim 2. In scenarios wheré = 1.50, manufacturers prefer the ODA equilibrium to the EDA edpiili
rium, which is also preferred to the EOA equilibrium. The E@4uilibrium is played only when it is
the unique equilibrium.

Obviously, manufacturers may implement either of the thegeilibria depending on the values of
the game parameters. In the presence of multiple equiliti& ODA equilibrium should come first
followed by the EDA equilibrium. The EOA equilibrium shouthly be considered if neither of the
other two equilibria is feasible. This could only occur whte products are weakly substitutable and
the offensive advertising of the rival is more effectiveeldomparisons of the players’ strategies in areas
where multiple equilibria exist reveal that ODA strategies., p®P4, w©P4, DOPA and 0914, are
always higher than the corresponding EDA and EOA strategiss, EDA strategies("?4 andw?P4)
are always higher than the corresponding EOA strategfé34 andw®©4). Thus, the adoption of the
EOA equilibrium in decentralized channels, which is syrmaonys with engaging in an advertising war,
brings prices down for both manufacturers and dealers coedga the EDA equilibrium and damages
the manufacturers’ profits. Conversely, the adoption of@B#& equilibrium leads to heavy investments
in offensive and defensive advertising that allow manuwfees to fully cover the entire market, charge
higher prices, and enhance their profits. EDA strategiesciware similar to targeted advertising in
previous research (e.g., lyer et al., 2005; Zhang et al.6pallow manufacturers to reduce advertising
costs by focusing on their customer base. Surprisingly,inifdementation of the EDA equilibrium
intensifies price competition due to its limited market aagge. As a result of their uniform pricing
policies, dealers have no choice but to significantly rechatail prices when manufacturers advertise
only to their market base to effectively compete in the entiarket.

4. Integrated channels

This section investigates the type of advertising acésgithnembers of a given symmetric channel should
undertake at the equilibrium if they eliminate verticalexxialities to maximize their joint profit functions
given by:

T; = pigi — c10; — coDy, i =1,2.
Under the symmetric scenario the profit functions simpléyalows:
T=pg—c10—coD.

The problem is reduced to a standard duopoly competitiomeaisso channels are now fully integrated
(e.g., lyer et al., 2005). A Nash game is played between toentegrated channels. As in the case of
decentralized channels, we investigate the existence iotamor solution and two corner solutions and



we are able to analytically characterize the EDA and ODA ldzia and find that the EOA equilibrium
is unfeasible (See Appendix B).

The players’ strategies and profits for the ODA equilibriuepend on the game parameters, including
n,t,c1,co, 0, andd. Again, some restrictions need to be imposed on the parasritetsatisfy the concav-
ity conditions and obtain non-negative profits, positivieg@radvertising efforts, and demands as well as
to ensure that the sales of the two integrated channels dexoeed the number of potential consumers.
On the other hand, the players’ strategies and profits foE#& equilibrium depend exclusively on the
parameters, t,andc,. In this case, the following condition should be met to easbat the sales of the
two integrated channels do not exceed the number of poteotigumerst < 4c, /n.

We display the feasibility conditions of the EDA and ODA diuria for the same parameter values
as those used in the case of decentralized channels in Bigar8b, and 3c. In particulat,= 1,¢; = 1
andce = 0.25,0.5,0.75, while ¢ andé vary in the following ranges: € (0,4] andé € [0, 1]. Remember,
the parametef does not affect the EDA equilibrium. Figures 3a, 3b, and &cpdotted ford = 6 and
are qualitatively similar to those obtained #r 0.50 andé = 1.56.

Similar to the case of decentralized channels, in the upp#s pf these figures which correspond
to higher transportation costs, neither the EDA equilitorinor the ODA equilibrium is feasible. The
feasibility areas of these two equilibria expand as thertkafe advertising costs increase. In addition,
the feasibility area of the ODA equilibrium is a subset of feasibility area of the EDA equilibrium.
Stated differently, investments in both offensive and dsifiee advertising are only possible when the
two firms can also choose to exclusively invest in defensdegising. The reverse is not true. As a
result, the EDA equilibrium is the unique equilibrium wheffiemsive advertising is either as effective
as defensive advertising or highly effective. Again, atigerg is exclusively allocated to a firm's own
customer base when the potential of engaging in an offemasivertising war is high.

Given the existence of two equilibria in some areas of thapater space, the two integrated channels
have to determine the equilibrium to be implemented. We @mphannel profits under the EDA and
the ODA equilibria to identify the best strategy for the tvmbeigrated channels. Our findings are stated
in the following claim.

Claim 3. Members of an integrated channel prefer the ODA equilibriarthe EDA equilibrium, which
is played only when the former is unfeasible.

To better understand this claim, we further compare théegfies of the players for these two equi-
libria. In addition to the fact that offensive advertisirggalso undertaken in the ODA equilibrium, this
analysis reveals that both the retail price and the defemslvertising of the ODA equilibrium are always
greater than those of the EDA equilibrium, i.e.:

PRRY > pERY DERY > DERY. ORR4 > Of Rt =0,
where the subscriptnt stands for integrated channel. In integrated channelsiregianembers heavily
invest to attack the rival's channel and to protect theitaugr base and this offers the opportunity
to charge higher prices. Thus, consistent with our previtding, limiting advertising only to one’s
own customer base reduces advertising expenditures, dmhatts channel profits even when vertical
channel externalities are taken out.

To conclude, either the EDA equilibrium or the ODA equililomi can be implemented in an integrated
channel, while the EOA equilibrium, which is synonymoushndin advertising war between channels,
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Fig. 3. Feasibility scenarié = 6 for different values ot:. First line, Figure 3a. = 0.25 left; Figure 3bcz = 0.5 right.
Second line, Figure 3¢, = 0.75.

is unrealistic.

5. Decentralized vs. integrated channels

In this section, we investigate how strategies and profitapgare in the integrated and decentralized
channels. The different comparisons are made for the satuesvaf the parameters used previously
to establish the feasibility regions of the different etdpwib. Denoting byllr;,, = T; the total profits

of each integrated channel and Oy = M; + R; the total profits of each decentralized channel, we
compardly;,; andlly. The following claim summarizes our findings:

Claim 4. (i) For§ = 0.50 andé = 6, the total channel profits are always greater in the dedada



channels than in the integrated channels regardless ofthibeium implemented, i.eIlp > Tpj,;
(i) for 6 = 1.560 , total channel profits of the decentralized and integralteshnels compare as follows:

PP S IGRA, PP TR MGPA S TERY RO MR,

net<nght Eet < gy

The findings in the above claim suggest that, in most areasothl profits are higher in decentralized
channels than in integrated channels when the brands drly sigbstitutable. This finding is consistent
with Zhang et al. (2012) who reached a similar conclusionmt@mpeting manufacturers undertake
informative advertising. Conversely, the total channelfips are higher when channels are integrated
than when they are decentralized in areas where the prodietzlatively well differentiated and the
offensive advertising retaliatory capacity of the rivastsonger, i.e.§ = 1.560. In these areas, the EOA
equilibrium is the unique equilibrium of the decentralizdthnnel game, while integrated channels can
adopt either the ODA or the EDA equilibria. This implies thategrated channels can better target
advertising than decentralized channels when the prodedifierentiated and the rival is offensively
very strong. The latter prefer to engage in offensive adsiag rivalry. However, such a move hurts their
bottom line.

We further compare the players’ strategies to better utatedghe implications of Claim 4. Given the
feasibility conditions, whei = 6 or § = 0.56, we consider four cases: (1) ODA integrated channel vs.
ODA decentralized channel, (2) ODA integrated channel 3A Becentralized channel, (3) EDA inte-
grated channel vs. ODA decentralized channel, and (4) ED#gmated channel vs. EDA decentralized
channel. The results of these comparisons are summarizbd gtaim below:

Claim 5. If § = 6 oré = 0.56, the players’ strategies in integrated and decentralihadicels compare
as follows:

BOPA S p0PA, DOPAS DOPA, 0O < 0P,
e S A S e e i
p > ngtDAv DODA DZE7L?A> OODA OzEn?A
pE > pZEntDA’ DEDA DZET'L?A7 OEDA OEL?A

Remember, the above comparisons are only possible whenahddare moderately or highly sub-
stitutable. As expected, retail prices of the decentrdligkeannels are higher than those of the inte-
grated channels regardless of the type of advertising pregimplemented. This is mostly due to the
well-documented double marginalization phenomenon. @ve advertising expenditures are higher
in decentralized channels than in integrated channelghwhians that decentralization allows channel
members to further focus advertising efforts on their reipe customer base. On the other hand, except
when offensive marketing is not conducted in either dee¢iméd channels or in integrated channels, in-
tegrated channels invest more in offensive advertising tleeentralized channels. These findings are in
line with the “retailer-buffer” role as offensive adveitig is intended (and defensive advertising is not
intended) to increase the rivalry between the two channels.

On the other hand = 1.560, given the feasibility conditions, six cases are conside() ODA
integrated channel vs. ODA decentralized channel, (2) ORégrated channel vs. EDA decentralized
channel, (3) ODA integrated channel vs. EOA decentralizezhoel, (4) EDA integrated channel vs.



ODA decentralized channel, (5) EDA integrated channel ¥3A Becentralized channel, and (6) EDA
integrated channel vs. EOA decentralized channel. Thédtsasithe comparisons are as follows:

Claim 6. If 6 = 1.56, the players’ strategies in integrated and decentraliraditels compare as follows:

pO > ngtDA7 DODA > DzOn?A7 OODA < Og?A’

pE > szntDAv DEDA > DzOn?A> OEDA 0< OzOntDAv
pO > szntDA’ DODA DZLZ?A7 OODA OZLZ?A

pE > ngtDAv DEDA DZE7L?A> OEDA OZLZL?A

pEOA < pEDA | DBOA _o < DEPA QBOA oggA 0
pE < ngtDA’ DEOA 0< DzOn?A7 OEOA < OzOn?A7

Observe that the findings of Claim 5 obtaineddot 6 or § = 0.56 are qualitatively identical to those
of Claim 6 when the feasible equilibria are the same, i.ecedtralized channels’ prices and defensive
advertising expenditures are higher, while their offeasidvertising expenditures are lower compared
to those of the integrated channels, except when the camegpy strategy is set to zero in either case.
New in Claim 6 are the comparisons that involve the EOA elailm in decentralized channels. As
previously discussed, this equilibrium is only impleme&htehen the brands are highly differentiated
and the retaliatory capacity of the rival is stronger. Sigipgly, channel decentralization leads to lower
prices and offensive advertising expenditures comparethiamnel integration. In corresponding areas,
integrated channel members either invest exclusively fardgve advertising or combine offensive and
defensive advertising to maintain higher prices and avoimhsteful offensive advertising competition
between channels.

Summarizing, channel decentralization leads to higheeprand defensive advertising expenditures,
lower offensive advertising expenditures, and higher pgafian channel integration when the products
are moderately or highly substitutable. Conversely, idpices lower profits and prices, nullifies defen-
sive advertising activities, and may conduct to higher erdooffensive marketing activities, depending
on the equilibria being compared, when the products ardyhdifierentiated and the retaliatory capacity
of the rival is stronger.

6. Conclusion

This paper has investigated pricing and advertising coitiretbetween two exclusive channels that
serve two market segments. Consumers naturally preferthase from one channel, but can purchase
from either channel depending on manufacturers’ markedffayts. A manufacturer has the possibility
to undertake defensive and/or offensive advertising tagotcheir own market base and/or attack the
rival's market base, respectively. The questions adddessthis paper are: Should manufacturers, in
both decentralized and integrated channels, exclusivedgttheir advertising efforts either to their own
customer base or the rival’'s customer base, or should tmeyitsineously advertise to the two market
segments at the equilibrium? What should the optimal chasinecture be if channel members act so
as to maximize total channel profits? A game theoretic mdusldllows these two questions to be ad-
dressed was developed and analyzed. Three equilibria \Wwaracterized in the context of decentralized
channels, namely the EOA (Exclusive Offensive AdvertisiftDA (Exclusive Defensive Advertising),



and ODA equilibria (Offensive-Defensive Advertising) atweb equilibria were obtained for integrated
channels, including the EDA and ODA equilibria.

In response to the first question, we found that decentdhthbannels can implement any one of the
three equilibria depending on their feasibility condisoin particular, when multiple equilibria exist, the
ODA equilibrium is preferred to the EDA equilibrium, whictself is preferred to the EOA equilibrium.
The EOA equilibrium should only be implemented when it isqud. This occurs only when the products
are highly differentiated and the offensive advertisingliatory capacity of the rival is stronger. On the
other hand, integrated channels prefer the ODA equilibrianthe EDA equilibrium, which is only
implemented when it is unique. Regardless of the level dediftiation between brands, the EOA
equilibrium is not feasible. Therefore, the selection obdrertising targeting strategy depends, among
others, on vertical channel interactions between chaneeflers, the level of differentiation between
competitive products, and the relative offensive advieigisapacity of the competitors.

In response to the second question, we found that total ehamafits are higher in decentralized
channels and lower in integrated channels when the brarda@derately or highly substitutable. Con-
versely, total channel profits of integrated channels agidri than those of decentralized channels in
areas where the products are relatively differentiatedthadffensive advertising retaliatory capacity
of the rival is stronger. Under these conditions, deceiatrdichannels implement the EOA equilibrium,
while integrated channels adopt either the ODA equilibriurthe EDA equilibrium.

The findings of this research make two major contributiontheoliterature. First, they demonstrate
that, whether competing channels are decentralized ayriatied, they can properly target their adver-
tising decisions to adapt to their market conditions. Desfhie cost saving argument used to support
focusing advertising on a firm’s own customer base in theegufiterature (e.qg., lyer et al., 2005; Zhang
etal., 2016), manufacturers of substitutable productdedretter off when they implement a full differ-
entiated advertising program that appeals specificalyatthef the two market segments. This option
is not the least expensive, but it provides better markee@me and drives the prices and profits up.
Alternatively, advertising exclusively to a firm’s own caster base, as suggested in the literature, is
still strategically possible depending on several fagtmauding the transportation cost, the relative
effectiveness of offensive advertising, and the relatensity of the rival’s offensive advertising retal-
iatory capacity. On the other hand, in decentralized chianeeclusively targeting the rival’'s market base
could be an optimal strategic option as well, especiallymtie products are relatively differentiated.
A manufacturer can target the competitor's customer bas@ticipation of future advertising assaults
from a more powerful rival. This type of preemptive attacleiss likely to lead to a suicidal advertising
war due to its limited scope and impact on the rival when tleelpcets are relatively well differentiated
(Steenkamp et al., 2005). As a result, the two manufactgesho need to defend their own customer
bases. Traditional Lanchester-type models consideraimdvertising strategies, although they overlook
vertical interactions and customers’ preferences, amtngs.

Second, the findings of this research are consistent wittréfi@ler-buffer” explanation advanced by
McGuire and Stealin (1983). In particular, they supportitesy that total channel profits are higher in
decentralized than in integrated channels when produetsaderately or highly substitutable. Zhang
et al. (2012) reached a similar conclusion when competingufaaturers undertake informative ad-
vertising. In this work, advertising, whether offensivedmfensive, could be considered as informative
as it does not aim at changing consumers’ preferences bgasitrg transportation costs. In addition
to attenuating price competition between highly substhié¢ products, we found that decentralization



leads to lower offensive and higher defensive advertisingstments, unless the corresponding type of
advertising in either centralized or decentralized chémiseset to zero. Put differently, manufacturers’
advertising investments may either increase or decreabadetentralization when products are highly
substitutable depending on whether they are primarilyetsd to their own customer base or to the
rival's customer base.

We have simplified this model with several assumptions towalls to derive meaningful insights.
Some of these assumptions limit the generalizability offodings. For instance, we have considered
that whether advertising is offensive or defensive, it doeisdirectly change customer preference for
any of the two brands. This is consistent with the view thakeatising is mainly informative (e.g., Zhang
et al., 2012). Therefore, our findings may not apply to cadesr@vadvertising is persuasive. Given the
multiplicative structure of our demand functions, allogiadvertising to directly influence consumers’
preferences makes it very difficult to derive analyticalsioins for the different advertising scenarios we
wanted to study in this research. Also, we have considergisstudy that retailers set an identical price
for the two market segments to focus exclusively on advegistrategies. Full differentiated strategies
that combine both targeted pricing and advertising deegsgimultaneously could also be investigated
(e.g., lyer et al, 2005; Zhang et al., 2016). Finally, thisrkvoould also be extended to integrate local
advertising at the retail level. This will add another lagédifficulties given that channel members may
not agree on the type of advertising to conduct, on top ofrtditional vertical free-riding issue in such
a context (Martin-Herran and Sigué, 2017).
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Appendix A: Decentralized channels

For the decentralized channels we can analytically chariaetthe two corner equilibriaF{O A and
ED A). However, the interior equilibrium® D A cannot be fully analytically characterized except in the
scenario wheré = 6.

A.1l. Interior equilibrium:OD A equilibrium

First we focus on the characterization of interior equiéibr
The retailers are the followers in the Stackelberg game &dgpgame between them a la Nash.
Retaileri's objective function after the expression of the demandfion has been replaced reads:

R =2

= 50w (VDA pi4p; )+ /05 (0= 0y~ )5+ V/Oulpi—p; +1)) , 1.5 = 1,2, #

The derivative with respect tg is:

n

ﬂ (\/ Di(—2pz’ +pj +t+ 'wz’) + vV Oj(Zpi —Pj— t— w,)é + vV Oi(Zpi — Py +t— ’LUZ)9> .

From the first-order optimality conditions for an interiaistion, we obtain the retailers’ reaction func-
tions:

Nump;
pi(wi, wj, 04,05, Dy, Dj) = W7
(3



where
Nump; = (3t +2uw; +w;) (V/Dj\/030 + /Dil—/D; + V/0:9))
— VOi(t—2w; —w;) (ﬁ—ﬁ&) 0+ /O, (t+2w; +w;) (\/17,-—\/075) 9
— V005 (3t(6% — 62) + (2w; + w;) (6% + 6?)),
Denp; = (\/T-— V00 — \/79) (—\/7-+ VO + \/O_je) .

Manufacturers’s objective function after the expressions of the retailsxaction functions have been
replaced reads:

o NumM;
' DenM;’

where

NumM,; = 605’/2clt5 + nw; (3t — w; + w;)(—/Dj/O;0 + \/E(—\/D_J +/0;0)
VOmw;(t+wi—w;)(y/Dj =/ 0i8) ++/Ojnw;(t—w;+w;)(~/Di++/0;6)8
VOi(6Djcatd + \/Ojnw;(3t(5% — 6%) — (w; — w;) (6% + 6%)))
- 6t(\/ﬁj - \/O_jﬁ)(Oicl + Djcs),
DenM; = 6t(\/ﬁj — \/5,-5 — \/O_jﬂ)
The derivative with respect to;, O; andD; are:
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i,j=1,2,i# j.

Equating the above expressions to zero, we get the first-aqtémality conditions for an interior
equilibrium, and looking for a symmetric solutietyn = wy = w, O1 = O = O, D1 = Dy = D, these
conditions simplify as follows:

(3t — w)VD + VO((6 + )w — (6 — 0)3t) = 0, (A1)
—VDnwb —120¢,(8 + 0) + VO(12¢1VD + nwb (30 — §)) = 0, (A2)
—12¢5D — VOnw (335 + 0) + 3V D(nw + 4V 0co(6 +0)) = 0. (A3)

From (A1) we getw as a function ofD andO:

" 3t(vVD +VO(8 - 9))
- VD-VO@E+6)

Replacing this last expression in (A2) and (A3) we have:

— Dnth+40%2¢1(640)% + 2v/O(2D ¢ +VDnth?)+0(nt(6—30)(6—0)0—8VDey (5+6)) = 0, (A4)
4D32 ¢y —Ont(5—6)(3640) — D(3nt +8vVO0ca(540)) + vV D(2vVOnt (36— ) +40¢,(5+6)?) = 0.(A5)
This system of two nonlinear equations cannot be analjyisalved, in general. For the numerical
illustrations presented in the body of the manuscript weshrymerically solved this system.
The second-order concavity conditions ensuring an interiaximum for the symmetric solution
(w, 0, D) read:
—VD + (0 +8)VO <0,
—2D3 24w+ OD((12 4+ w?)+2tw(5+660)) + 20V D (12 (5 — 30)0 —w?0 (54 0) +tw (552 — 1060 — 1162))
+032(12(5 — 30)%0 + w?0(5 + 0)% — 2tw(56° — 1166 — 66%)) < 0,
—D?(9t? — 12tw + w?) + VOD3?(w?(6 + 20) + t2(96 + 300) — 2tw (95 + 326))
+DO(15t%5(38 — 70) + w?5(50 + 36) — 2tw(276% — 75660 — 526%))
+02(35 + 0)(t%(6 — 30)%0 + w?(5 + 0)* — 2tw(56° — 11662 — 66°))
—O%2/D(w?(640)2 (56 +260) +5t2(95° — 12620 — 760 +60%) — 2tw(456% — 34620 — 9506 — 326°)) > 0.

A.1.1. Casd =
For the casé = 4, system (A4)-(A5) that characterizes the interior equgilsimplifies as follows:

(4caV'D — 3nt)(VD — 2V 06)? + 4V/0nts(3V05 — 2vVD) = 0,
(VD — 2/068)(4VDVOe; — 80¢16 —VDnts) = 0.

From the second equation two options are possible. The fitstroestablishes/’D = 2v/04. Re-
placing this value into the first equation, this last equ'eetioeads:—40mt62 = 0, and thenO = 0,
andD = 0. Therefore, this first possibility should be removed beeaws are characterizing interior
equilibria.



The second option establisheg Dv/Oc; — 80¢16 — v/ Dnté = 0. Solving forv/D we get:

80c16
VD= 2291 A6
4v/Oc1 — ntd (A6)

Replacing into the first equation and simplifying, this lagtation reads:
—320%2¢1nt62 (802 — n*t26% + 2V/0ntd(¢y — 2¢26%)) = 0.

Taking into account that we are characterizing interioriléia, this equation implies:
80c? — n*t%62 + 2v/Ontd(ci — 2¢96°) = 0.

Solving forv/O two possible expressions can be derived, but only one isig@sind given by:

ntd <—61 + 20202 + 1/8¢% + (2c202 — 61)2>

2
e

VO =

Replacing this value into (A6), the final expression,ab is:

2
—nté? (—cl + 2¢96% + 1/8¢F + (2¢96% — c1)2>

VD=
4c2 <301 — 2202 — /8¢F + (2¢202 — 01)2>

It can be easily proved thatD > 0 for any value of;, ¢, § andt.

A.2. Corner equilibrium @ = 0): ED A equilibrium

ReplacingD = 0in (Al) and (A3), and solving this system of two equations gaets the manufacturers’
optimal strategies in the EDA equilibrium:

DEDA . 9n2t2

EDA _ 3 FDA _ _ -
16¢c5

w )

The retailers’ optimal strategies in the EDA equilibriunade

pEDA = 4¢.

It can be easily proved that the retailers’ profit functiorstisctly concave with respect to the decision

variable (i.e. the retail price).
The optimal demand, manufacturers’ profits and retailensfifs read:

3n2t 9In3t? 3n2t?
EDA _ MEDA _ REDA _

q 8cy | 16¢y 8cy



The condition on the total demagd+ ¢2 < n, taking into accounq(EDA establishe8nt — 4¢y < 0.
This last condition can be rewritten as< 4cs/(3n).

A.3. Corner equilibrium @ = 0): ED A equilibrium

ReplacingD = 0in (Al) and (A2), and solving this system of two equations gets the manufacturers’
optimal strategies in the EOA equilibrium:

3t(6 —0) nt(6 — 30)(6 — )0 2
EOA EOA EOA
~_Z 0 D =0.
v o+86 ’ < 461 (5 + 9)2 ’ 0

A positive wholesale price/”°4 requiress — 6 > 0.
The retailers’ optimal strategies in the EOA equilibriurade

P04 _ 4t(6 — 0)
o+6

It can be easily proved that the retailers’ profit functiorstisctly concave with respect to the decision
variable (i.e. the retail price) if and only {6 — 6)(d — 36) < 0. Taking into account the condition that
ensures the positivity ab#?4, the last condition simplifies as

5 —360 < 0. (A7)

The optimal demand, manufacturers’ profits and retailensfifs read:
04— n?t0(5 — 6)2(30 — 9)

8c1(0 + 6)? ’
yEoa _ nPt0(6 — 0)%(30 — 5)(60> + 56 — 96%)
1661 (5 + 9)4 ’
proa _ mH0(5 —0)%(30 — 6)
801(5 + 9)3 '

Under condition (A7) the optimal demand, manufacturersfigg and retailers’ profits are ensured to
be positive if the following condition applies:

662 + 60 — 96% > 0.

This last condition can be rewritten as follows

1
0> -——160
>12 ’

or equivalentlys > 1.1442436.
The condition on the total demagg + ¢» < n, taking into account”? reads:

nt(5 — 0)%(30 — 6)0 — 4c (6 + 0)? < 0.



This last condition, taking into account (A7), can be reteritast < 4c; (6 +6)2/(n(5 —0)%(30 — 6)6).

Appendix B: Integrated channels

For the integrated channels we can analytically charaetehe interior O D A) and corner equilibria
(FOAandEDA).

B.1. Interior equilibrium:O DM equilibrium

Integrated channéls objective function, after the expression of the demamatfion has been replaced,
reads:

T, = 2 (\/Di(_pi+pj+t)+\/0j( —p; =13+ Oi(pi —p; +1) )_ClOi_CzDi’

2t

i,j =1,2,i #j.
The derivatives with respect {9, O; andD; are:

n

o (VDil=20i + 1y + ) + /05201 — b — 3 + VO — py +1P) |
npi(pi — pj + 1)

4t/ O;
npi(—pi +pj +1) .
4t/ D; 2

Equating the above expressions to zero, we get the first-aqgtémality conditions for an interior
equilibrium, and looking for a symmetric solutign = ps = p, O1 = O3 = O, D1 = Dy = D, these
conditions simplify as follows:

—C1,

? (\/l_)(—p 1) +VO(p — )5+ VO(p + t)9> ~ 0, (B1)
npb
—c = 0, B2
wo (52)
np
— - = 0. B3
4\/5 C9 ( )
Solving these equations, we obtain the equilibrium stiateg
opa _ tler+cb(0—9))
Pint c1— 00 +0)

([ ntb(c1 + c20(0 — 6)) i
OZOH?A o <4c1(c1 —c20(6 + 9))>
B nt(cl + CZH(Q - 5))
DEPt = (402(61—029(5+9))> '




A positive equilibrium price requires the following condit:

c1+ 629(9 — 5)

_ = . B4
o — 0540 " (B4)

The second-order concavity conditions, ensuring an imtariaximum for the symmetric solution
(p, O, D), read:

—VD+VO( +6) <0,
—2vDpt + VO((p? + t2)0 + 2pt (6 + 20)) < 0,
VD(p® — apt + %) + VO((p* + t2)0 + 2pt (5 + 20)) < 0.

The above inequalities under condition (B4) simplify asdark:

—1+4660 + 6% <0,
304 (=14 60 + 6%) — (c1 — c200)*(—1 + (5 + 30)) > 0,
201(=3 460 + 6%) — (c1 — c200)*(—1 4+ 6(5 + 36)) > 0.

Demands and total channels’ profits at equilibrium read:

oDA n2t(cl + c20(0 — 5))2

Tint ~ 8cicafer — caf(5 +0))’

T.ODA o ’I’L2t2(61 + 629(9 — 25))(61 + 629(9 — 5))2
int N 166162(61 — 629(5 + 9))2

The following conditions need to be imposed on the parammébarbtain non-negative profits, positive
price and demands, as well as to ensure that the sales of thértas do not exceed the number of
potential consumers:

1 —c20(d+0) >0,
c1 —c20(20 — 0) > 0,

nt(cy — c20(8 — 6))? <1
4erea(er —eaB(6+0)) —

B.2. Boundary equilibrium@ = 0): ED A equilibrium

ReplacingD = 0 in (B1) and (B3), and solving this system of two equations gets the integrated
channel optimal strategies in the EDA equilibrium:

2
EDA EDA EDA nt
DPint = t? Oint = 07 Dint = <@> .



The optimal demand and profits read:
int 862 ’ int 1662 .

The condition on the total demand + ¢» < n, taking into accourm{;i?A establishest — 4c¢y < 0.
This last condition can be rewritten &sg< 4cs /n.

B.3. Boundary equilibrium = 0): FO A equilibrium

It can be easily proved th&O A equilibrium is unfeasible.
ReplacingOD = 0 in (B1) and (B3), and solving this system of two equations bas two possible
solutions. The first solution establishes:

g—a _ t(6—0) EDA ntd (6 — 0) EDA
. = : = —"7 D: =0.
pznt 5 0 ) mnt 461 (5 0) ’ nt O

A positive price impose§ — 6 > 0.
The demand reads:

q= —%n(é —9)VO.

Therefore, a positive price implies a negative demand, andé, this first option is unfeasible.
The second possibility witth = 0 is O = 0, and in this case, both the demand and the optimal profits
are zero.



