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Statement of Contribution

This work is motivated by the increase in the number of premium store brands over the past
decade, now such store brands may be more expensive per unit volume than national brands.
With this perspective, in this work we explore advertising and pricing decisions national and
premium store brands can make. We develop an analytical game theoretic model using a
quadratic advertisement cost function. Using this model we characterize the advertising and
pricing decisions each of the brands will make under different market conditions. We find
that in some cases only the national brand or the store brand will advertise, both brands will
advertise, or no brand will advertise. In the case when pricing and advertising decisions are
made in unison, we find that a national brand is better off free riding from the advertising
efforts of the store brand. Alternatively when pricing and advertising decisions are made
sequentially or separately, we find that either of the two brands may advertise as determined
by market conditions. It is such insights that may not be exhibited in practice, that we hope
will be considered by brand managers.
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In this paper we consider a national brand (NB), also referred to as a manufacturer, and a
store brand (SB), also referred to as a retailer, within the same marketplace. We characterize
the equilibrinm advertising strategies of the NB and the SB as a function of market state. In
particular, we consider whether the market has spillover demand or not, and whether there is
profit sharing amongst the national and store brands. Though they have been around since
the 1950s (Patti and Fisk, 1982), the majority of store brands still compete with national
brands based on price using some form of promotion or pricing strategy. However, as the
market share of private labels increases (Kumar and Steenkamp, 2007), more retailers are

introducing premium store (house) brands (Huang and Huddleston, 2009) that may actually
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Abstract

As the propensity of premium store brands increases, retailers must consider differ-
ent ways to drive sales besides promotional strategies. With this in mind, we consider
a national brand and a (premium) store brand co-existing in a market. Each brand
has to decide the amount fo invest in advertising its product and the prices to charge
its customers, which can be determined separately or in unison. When either adver-
tising expenditures or pricing decisions are set, each brand must keep in mind that
the advertising efforts and revenue may spillover between the two brands, customers
that intend to purchase the national brand may end up purchasing the store brand and
vice versa. We derive an analytical model of the situations described and characterize
equilibrium advertising decisions. We find that the characteristics of a premium store
brand may depend on which marketing/promoting instrument (advertising or pricing)
is the primary method for driving demand; and in some situations a national brand
may be better off to not advertise at all and instead let the premium store brand carry

out all of the advertising.

Introduction
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be more expensive than national brands (Karp, 2012). In these situations the SB, retailer,
may actually want to advertise its product, and not let the NB, manufacturer, do all of
the advertising. In this paper we first present the general model we consider. We then
derive the advertising decisions each brand will make given that prices are fixed a priori,
similarly the pricing decisions each brand will make given the advertising decisions are fixed
a priory. Finally, we present the advertising and pricing decisions each brand will make if
both decisions are made in unison.

We use a Stackelberg model, with the national brand as the first mover in this paper.
As discussed in detail in Section 3, we consider both advertising and pricing decisions made
by each of the brands. We assume the NB and SB consider only one product, or a single
product category, and not a collection of products/categories as Erdem and Chang (2012)
show there may be cross categorical affects for both store and national brand. In solving for
the optimal advertising and pricing levels, we find situations where the store brand will want
to advertise in conjunction with the national brand. Similarly, there are situations when
the store brand will not want to advertise at all and let the national brand do all of the
advertising. Surprisingly, we find cases when the national brand will want to let the store
brand do all of the advertising. We also find that the characteristics of a premium store
brand may depend on which primary method is used for marketing/promoition (advertising
or pricing). These results provide managerial insight as to possible reactions by a national
brand to a new premium store brand. |

In the remainder of the paper we first discuss related work in Section 2. We then,
in Section 3, introduce and formally discuss and solve the advertising/pricing models. In
Section 4, we present some managerial insights gleaned from our analytical results and
conclude the paper.

2 Related Work

While there is rich literature in studying the dynamics between national and store brands,
for a comprehensive and excellent review, see Sethuraman (2009), that compiles and assesses
results from analytical models with empirical evidences and credibility from practice exec-
utives, most of the attention is paid on the competitive basis since a SB product is often
viewed as a clone (copycat or generic) to the NB’s. Because of this underlying assumption on
the inferiority of SB products, it generally limits the retailer’s strategy space to whether to
launch SB products or not (Horvowitz, 2000; Raju et al., 1995), and if so, how the SB should
promote (in price) to undercut the NB and thus gain market share given certain market
structure and product characteristics (Mills, 1999; Raju et al., 1990; Sayman ef, al., 2002).



On the other hand, from the incumbent manufacturer’s (NB’s) perspective, the strategic
decisions are then often confined to how to deter the SB’s entrance (Mills, 1999}, or how
to develop effective counter-strategy in order to differentiate the NB from the SB or defend
leadership in quality (Choi and Coughlan, 2006; Narasimhan and Wilcox, 1998). With this
paper we address not only pricing strategies a SB can employ, but also advertising strategies.

Most studies advocate the NB manufacturers to invest in advertising and developing
new products, while discouraging the SB retailers from advertising but rather promoting
low prices, as said by Webster {2000) “price is the dominant variable in many store brands’
value proposition.” Although earlier work glean interesting insights into market equilibriums
in terms of the existence of the SB and its price-promoting strategy in response to the NB’s
actions, these recommendations are mainly based on the assumption of no sustainable strong
SBs, usually established through brand advertising. This may have been true traditionally
as Brester and Schroeder (1995) show that the estimates of the marginal effectiveness of
advertising on generic meats are not significant. However, in recent years, premium SBs
have been introduced by many retailers to achieve differentiation from other stores and are
positioned on superior quality rather than price, e.g., “Archer Farms” at Target Corp and
“Simple Truth” at Kroger Co (Karp, 2012). Levy and Gendel-Guterman (2012} provide a
conceptual framework to show the importance of creating a strong SB through advertising
and innovation. It was found empirically that advertising also has an indirect effect on the
SB’s perceived quality, a most important factor in influencing customer’s purchase intention
of the SB.

Despite the recently discovered importance of advertising SB products, we find very little
analytical investigation into how the NB should advertise to influence purchase intention,
facing the emergence of premium SBs as retailers gear up effort in brand advertising and
store loyalty. Birwadker (2011) proposes that investing in holistic brand development pro-
grams benefits not only NB manufacturers but also progressive SB retailers to drive higher
differentiation and lasting relationship with their shoppers. Karray and Zaccour (2005,
2006) propose an analytical model in this area that characterizes the equilibrium advertising
decisions made by each brand when a NB partially covers a SB’s advertising costs. Fur-
thermore Birwadker (2011) suggests, to compete for consumers’ dollars, joining forces or
strategic partnerships between store and national brands may be formed in gaining shopper
insights and identifying focused destination categories. Therefore, the effect of advertising
can be either category building (also known as informative/complementary) or share stealing
(persuasive/competitive) as documented by existing literature (Dubé and Manchanda, 2005;
Roberts and Samuelson, 1988; Vilcassim et al., 1999).

Despite the rich literature in studying the strategic roles of advertising for firms facing



competition, only a few papers examine the interaction between advertising and pricing de-
cision. Vilcassim et al. (1999) propose an oligopoly model to econometrically analyze the
dynamic pricing and advertising competition among firms and find empirically that firms
compete on advertising but collaborate on pricing. Karray and Martin-Herrdn (2008) study
the relationship between the two decisions made sequentially through a game-theoretic model
and find that in the case of competitive advertising, the pricing effects depends on the inten-
sity of the competition and advertising. However, the target of their retailer’s advertising is
not on the SB product but rather the store itself so such complementary advertising always
improves both the NB’s and SB’s demand; while in this paper, we consider premium store
brands so their advertising campaigns may either be complementary or competitive. In a
differential game setting, assuming symmetric price sensitivity for both the NB and SB for
tractability, Karray and Martin-Herrdn (2009) study the joint advertising and pricing deci-
sions facing the two brands and find the retailer’s best response to competitive advertising
also depends on the intensity of pricing and advertising competition while the manufacturer
always concedes on price and advertising under greater competition.

In this paper we employ a Stackelberg game-theoretic model to study the NB/SB (man-
ufacturer/retailer) strategic advertising and pricing interaction, in the spirit of Karray and
Martin-Herrdn (2008). Making pricing and product selection decisions has been examined
thoroughly in the above-mentioned earlier works, however in this work we examine both
pricing and advertising decisions being made in unison or separately. Specifically, comple-
mentary and competitive advertising is incorporated into the model to evaluate the impact
of the collaboration/competition level on the two parties’ advertising and pricing decisions.
Attention is given to what advertising and pricing strategy the market leader (the NB man-
ufacturer) would adopt in anticipation of the response from the follower (the SB retailer)
and the extent to which the two collaborate or compete. In addition to characterizing the
optimal advertising and pricing decisions by the manufacturer and the retailer, we further
consider and derive the conditions for the corner solutions in which only one channel member

exerts efforts in advertising, and the conditions under which premium SB may possibly arise.

3 Model and Analysis

In this section we present the analytical model that determines the NB’s and SB’s best
pricing and advertising strategies. In Section 3.1 we introduce the notation of the model and
present the most general formulation. We start with analyzing special cases of the general
formulation in Sections 3.2 and 3.3, in which we consider advertising decisions with pricing

decisions given, and pricing decisions with advertising decisions given, respectively. Finally,



in Section 3.4 we solve the general instance with both pricing and advertising decisions made
in unison.

3.1 Notation and Model Setup

In the model we consider a national brand, NB, and a store brand, SB, each setting their own
retail prices, p; with ¢ € {N, S}, where py is the retail price of the NB and pg is the retail
price of the SBL. Similarly both brands will set the amount of advertising effort to exert in
order to increase market sizes, A;,4 € {N,S}. As supported by the findings in Sudhir (2001)
and Che et al. (2007), we model the manufacturer-retailer relationship using a manufacturer
Stackelberg framework. In fact in addition to the two papers above, in a recent literature
survey no paper was found to use Nash simultaneous moves (Sethuraman, 2009, page 8) in
this setting.

The parameters of the model that are exogenously determined will now be discussed. As
the NB is already established there is a pre-existing base market size Ay with neither the
SB nor NB exerting any additional advertising effort. Without loss of generality, we assume
the manufacturing costs of both products to be zero. A fraction 3 € (0,1) of all NB sales
will go the SB as profit, and therefore the wholesale price of the NB product is (1 — S)pn.
Though each brand is setting its own advertising decision, as the two brands are selling
substitutable products, c; measures the spillover effect of advertising effort from ¢ € {N, S}
toj € {N,S}:j#1, (g € (0,1) and ay € (~1,1)). For example, ay is the advertising
effect from NB to SB. The range of ay, is used to capture both complementary, ay > 0,
and competitive, ay < 0, advertising scenarios. We do not consider ag negative, as we do
not model a national brand advertising directly against a store brand good.

Since pricing has an effect on the demand for goods of each brand, we introduce a;,% €
{N, S} as the negative effect of price on the demand for the good sold by 4. Similarly, we
define b; as the positive effect the competitor’s price, j € {S, N} has on demand for the
good sold by ¢ € {N, S} : i+ §. For example, ay measures the impact of py on the demand
for NB’s product, similarly by measure the impact of pg on the demand for NB’s product.
Finally, we use ¢;,7 € {N,S}, to denote the marginal cost of advertising for each of the
brands. As we will discuss below the advertising cost is assumed to be quadratic in the
market size.

1Please see Appendix A for an exhaustive list of the notation used.



Profit Functions

Using the notation introduced above, we formally present the profit functions we use in our
model. We use ; to denote the profit of brand ¢ € {N, S}. We define 7y as:

T (An,pn) = (1= B)pn(An + An + onAs—anpy +bups) —en [(An + An)® — Ax] . (1)

For given values of the decision variables, Ay and ppy, (1) is the profit function of the NB.
(1 — B) is the proportion of all NB sales revenue that the NB retains. py is the per unit
price of the NB, and (Ay + Ay + anAs — anpn + byps) are the number of units sold as a
function of the advertising efforts of both brands (Ay -+ ayAs), the base market size Ay,
and the pricing strategies of both brands byps — axpy. Note that we are assuming the cost
of advertising is not linear but quadratically increasing in the difference of desired and base
market sizes. While the quadratic functional form captures the diminishing marginal returns
to advertising as is done in other works (Amrouche et al., 2008a,b; Dubé and Manchanda,
2005; Karray and Martin-Herran, 2008, 2009; Vilcassim et al., 1999), we further generalize
the cost function to take into account that the marginal return rate on advertising may be
decreasing in the base market size Ay, i.e., advertising may cost more for the manufacturer
with high base market size Ay to further expand the market. Given the actions of the NB,
the profit function for the SB can be written as:

ms(As, ps|An,pn) = ps(As+ ag(An + Ax) — asps + bspy) (2)
+Bon(An + Ax + anAs — anpy + byps)
—cs [(As + as(Ay + An))® — (as(An + Ax))?] .

Given the advertising and pricing actions of the NB, the first term of the sum in (2) is the
profit from all the SB sales. The second term is the fraction of the profit the SB receives from
the NB. Finally, the last term is the cost of advertising decisions made by the SB. Because
the advertising cost cs [(As + as(Anx + An))* — (as(Ax + An))?] is uniquely determined
by the market size decision Ag and vice versa, for the ease of explanation, henceforth we
would use advertising level when referring to A;, ¢ € {N,S}. Here we assume the SB may
have an advantage as a follower to inherit a base market size of ag(Anx + An), which is
proportional to the NB’s post-advertising market size or irrelevant if ag = 0.

In the remainder of this section we first consider two special cases of the general setup,
first, in Section 3.2, pricing decisions are fixed and only advertising decisions are made and
second, in Section 3.3, advertising decisions are fixed and only pricing decisions are made. We

characterize equilibrium decisions in both cases and provide some managerial intuition for



these results. We conclude this section by presenting the general case in Section 3.4. In the

following derivations we omit some steps which we include for completeness in Appendix B.

3.2 Advertising Only Case

In this section we first consider the special case where the NB and SB prices are pre-
determined before making advertising decisions. As we model the advertising decisions
of the national and store brands under a Stackelberg game-theoretic framework, using back-
ward induction, it is straightforward to show the SB’s best response function, A%(Ax), for
a given Ay value is as written in (3). Since (2) is concave in Ag, its first order condition
(FOC) leads to the store brand’s reaction function Ag(Ay):

pSHBANDN . oy ( Ay + An) if pstBanpy > Ay + An

AE(AN) o { . Zes 2agcs (3)

otherwise.
From (3), we note that A% is decreasing in «g because the SB benefits from free-riding off of
the advertising spillover from the NB, while A% is increasing in cy due to the share of the
increasing revenue from selling NB products. Substituting A%(Ay) into (1) gives a concave
function, so the FOC determine the NB’s optimal and equilibrium advertising decisions.

%ws_).%%m"{lﬂ ifpy >py and 25> ¢

A = %%_ﬂ if py > P and%ﬁgb’ (@)
0 if oy < Pw and%%>q5
0 otherwise
and
yis g Bewpy _ o UAlcaneslon ifpy > py and 25 > ¢
43 = 0 ifpy >py and 22 < ¢ ’ (5)
%Eﬁ—l—’s‘;”%—asz‘m fpy <py and %> ¢
0 otherwise

where py = (l_ﬁ.)(:ic—_“’wm_f_lﬁ and ¢ = (1 — fag(l — OzNO{,g)fj% — Bapn. The above four cases
correspond to one interior optimal solution (A} > 0 and A% > 0), two corner solutions
(Ay > 0 and Af = 0); (A = 0 and A% > 0), and one degenerate solution (A% = A% = 0).
From the conditions for each case, it can be concluded that: first, for the NB to launch any
advertising campaign, the price of the NB product must exceed some threshold, fy, which is
increasing (in weak sense, i.e., non-decreasing) in all parameters cy, Ay, B, an, and g when

the SB’s advertising is complementary, i.e., the spillover effect with oy > 0. Therefore, the



NB will not advertise if any combination of the following scenarios holds: high advertising
cost, large base market, high fraction of profit going to the retailer, or high spillover rates.
For the spillover rates, while the free-riding effect of ay is intuitive, it does not seem obvious
that high NB-to-SB spillover rate ag also discourages the NB from advertisement. This
is the case because high ag reduces the SB’s advertising effort, which means less spillover
from the SB advertisement toward the NB product. On the other hand, when the SB’s
advertising is competitive, ay < 0, the price threshold py is lower, implying the NB would
start advertising and invest more in advertisement as competition becomes more intense.

Second and independently, for the retailer to invest in advertising the SB product, the
price ratio ps/py must be high enough, greater than the threshold ¢, which is increasing in
cg/en and g (assuming ayag < 0.5) while decreasing in 8 and ay with complementary SB
advertising. If advertising is one of the key indicators of a premium SB, then a premium SB
should possess any combination of the following characteristics: low costs of advertising ratio
cs/cn (ease of advertising in comparison with the NB), low NB advertising spillover {unique
NB features), high fraction of the NB sales revenue to the retailer (mature NB product so
the retailer has more bargaining power over the NB), and high SB advertising spillover (high
substitutability of SB to NB). When the SB advertising becomes competitive, A}, increases
to stay competitive, while A% decreases to free-ride from the gain of a higher A% as otherwise
a 5B would reduce its revenue from selling fewer NB goods.

The non-trivial solutions of A%, (5), provide a different aspect in explaining the SB’s
advertising strategy: the first term pg/cgs corresponds to the effort for its own SB product
while the second term Sanpy/cs corresponds to the effect of NB sales due to the share
B of all NB revenue and advertising spillover acy. When both SB and NB advertise, the
advertising effort is adjusted down by spilled efforts from the NB’s advertisement ag(1 —
B)(1 — ayas)pn/cn, and when only the SB advertises the benefit is adjusted by the base
market size.

3.3 Pricing Only Case

In this section we consider the case in which for given advertising expenditures of the NB
and SB, each may only maximize their expected profit by setting their pricing strategies, py
and pg respectively. Carrying out backward induction we can show that (2) is concave in
ps for a given py and fixed advertising strategies. Determining the optimal SB price for a
given py leads to:

Ag + as(An + An) + (bs + Bbn)pn
2&3 '

(6)

Pslpn) =



It can be readily seen from (6) that first, the SB’s best response pricing decision p%(py) is
increasing in the market size {(or equivalently, marketing efforts made by itself and spilled
from the NB). Second, p5(pn) is linearly increasing in py because of competing effects bg
and fby. We can then substitute pt(py) in (1) and find the equilibrium NB price, pf;, via
FOCs:

Ay + Ay +anAs+ ;%S [AS +ag(Ay + @)]
2 [a — ,;’(I—Ns(bs +55N)]

The form of p}; in (7) shows that it is increasing in both advertising efforts: the first part
of the numerator (Ay + Ay + anAg) is the direct effect from self, NB, advertising and SB
spillover efforts, while the second part 2%1"’; [As + ag(An + Ap)] reflects the indirect effect
from the SB pricing strategy influenced by the SB advertising and NB advertising spillover.
In the denominator, the sensitivity of NB demand to NB price is dampened from ay to

(7

* —
Dy =

an — 2%%(53 + Bby) due to the competing price of the SB, pg, in (5) that is also increasing
pr. We may find p% by substituting (7) into (6), which we omit in this exposition. Note
that to ensure the concavity of the NB’s profit function, (7) is only valid in the case that:

o > 2 (bs + Bbx). ®)
Inequality (8) requires the direct demand sensitivity ay to be not totally offset by the indirect
competing effect ;a—Ns(bs + Bby). Should the downward slope ay be overly compensated
and become upward sloping (inequality (8) is violated meaning the profit function becomes
convexly increasing), it is then to the NB’s advantage to set p} as high as possible to gain
infinite profit, which is not a well-defined scenario. Due to this seemingly degenerate scenario,
we do not consider it in detail in this paper.
As pricing is a focal point of this subsection, we glean further insights by investigating
the relative magnitude of the two prices, p} and p%. To have p} > p% as most commonly
seen, the following relationship must hold:

An + @-I— anAg ba S 2 [GN - %(bs + 65;\:)]
Ag+ ag(Ay + ﬂ) 208 2ag — bg — Bby

(9)

The left hand side of (9) is the advertising effort ratio measuring the NB’s effort with respect
to the SB’s with the adjustment (by/2as) due to price competition. The right hand side
measures the NB’s demand sensitivity in price with respect to the SB’s. The conditions in

which this inequality is violated so that p} < p% characterize a premium SB. From (9) we



determine that a premium store brand will exists, for a set of fixed advertising decisions in
the complementary advertising setting, if: the spillover rate is high from NB to SB (ag) and
a powerful retailer (5), maybe due to a mature NB product, and the spillover rate is low
from SB to NB (ay), perhaps due to some unique properties of the SB product.

As we allow for competitive advertising, i.e., ay < 0, we observe that in this case
there is a theoretical possibility for p}, to be negative or zero. However, for this to occur,
An + Ay < |an|As, which means the SB must put forth so much advertising effort that it
advertises more than the NB and the base market size and effectively advertises the NB out
of existence. Though theoretically feasible, we know of no such SB that has so much market
power that it can ever impact the NB price to such a great extent.

3.4 General Case

This section considers the general case in which each brand determines its optimal advertising
and pricing decisions in tandem. We assume that the NB sets its pricing and advertising
decisions before the SB. Through backward induction, we find the best response functions of
the 5B, i.e., AL(An, pn) and p(An, pnv). We will then substitute the best response functions
of the 5B into the NB’s profit function to determine the NB’s optimal adverting and pricing
levels, i.e., A}y and pj.

We first start with the SB’s best response functions by considering its FOCs with respect
to As and ps to find AL(Ay,pn) and p5(An, pa):

bg-+Bby +2 .o bgtBby+28
A5 (A, o) = { bortBuBPason p — os(Ay + Ay) if ttiintBaseny o 4y 4 oAy
b

?

0 otherwise.
(10)
Bow +2bges+28bnes ¢ byrBby+2Basan > Avt A
p5(An,pn) = fases—1 PN astioges—1) PN~ AN TLN (11)
Y otherwise.

To ensure optimality of (10} and (11) the second order optimality conditions (SOCs) must
be satisfied, i.e., the Hessian of (2) must be negative semidefinite, equivalently 4agcg > 1
must hold.

Substituting the SB’s best response functions (10) and (11) into (1), and we find the
Hessian of the NB’s profit function as

V2w (An, v |AS(An, pn), P5 (AN, pN)) (12)
B —2cy (1 —ayas)(l—5)
(1- avas)(1—8) —2(1—5) (CLN . CVN(bs+be9-¥-2asa;vfii—ﬁ;viiwﬁ-}-%s%-i-?bNﬁCs}) .

10



To ensure that (12} is negative semidefinite, and that the pl and A% we find using FOCs

are maximums, the following condition must hold as a lower bound on cy:

(1 —ayas)*(1 - p)

d{an — ay (bs+by B+2asan B)+bn (anBf+2bscs+2byBes) \
N dagecg—1

N 2

(13)

To have a valid bound, the denominator of the RHS (right hand side) must be positive, i.e.,

(bs+bnB+2asan ) +h anB+2bses+2by feg
dogeg—1 N 4ageg—1

an > ay . This requires the direct demand sensitivity

to be not totally offset by the indirect competing advertising effect qy Lstonb+2asans) o q

4ageg—1
2Wges+2 N Acy
dagcs—1

case, except for the additional competing advertising effect, should the downward slope an

competing pricing effect by 22+

. Analogous to inequality (8) in the pricing-only

be overly compensated and become upward sloping, NB then sets p% as high as possible to
gain infinite profit, which is not a well-defined scenario. We now find p}; and A}, of the NB
using the FOCs g—ﬁ% = 0 and -g—:;;’\‘r—’ = 0%

87rN .
DAN 0
N 2c
== pN(AN) = (1““",8)(11‘1(11\[(1!5) (AN +A_N) ﬁaaSaaN € (01 1)1 (14)
87rN
TIN
OpN
= A(An + Anx) =0 after substituting the value of pi,(Ayx). (15)

The functional form of pi(An), (14), shows a linear relationship between p% and Ay. The
optimal form of A%, shown in (15), has A}, = —Ay as A is a constant with respect to py
and Ay. This means that no interior solution exists to Ty (A, pn|A%(An,2n), P5(An, D))
as we require the advertising effort exerted, Ay, and the base market size, Ay, to be
non-negative. Therefore, as Ay € [0,00), A% = 0 or A} is unbounded. However, as
T (An, pn|AS(Ax, o), PE( AN, i) is concave, guaranteed by (13) and we identified at least
one interior stationary point, then for all values of Ay > —An, 7n(An, pn|AS(AN, pN), PE(AN, PN))
is decreasing. This means that the optimal feasible advertising effort for the NB is A% =
The fact that A} = 0 may be comforting as the only other option is to have A} — oo,
which would indicate the NB could turn its first mover advantage into a “money pump.”
The result in this section may seem counter intuitive as NBs still advertise in the presence
of SBs. However, as the special cases in Sections 3.2 and 3.3 indicate, if either the the

2Please see Appendix B for details
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pricing or advertising decisions are fixed, then the other decision may not necessarily be
trivial (zero). This may indeed be the case as in some organizations pricing and advertising
decisions may be made sequentially as is indicated by Eastlack and Rao (1986) in the case
of V-8. Alternatively, there may be externalities that force firms, national brands included,
to advertise as discussed by McDonald and Wren (2012), we do not model such externalities
in this paper.

We conclude this section by discussion the implications of our results. From (10) and (11)

Bay+2bges+28bnes
dageg—1L
previously a premium store brand may actually set p% such that pg > pj;, which implies
Bon+2bses+28bnves
dages—1

sales, in the case of strong SB market power. Similarly when ay is large, i.e., there is large

we note that A% # 0 and pg < p} if and only if

< 1. However, as noted

> 1. This occurs if g is large, i.e., SB receives a larger fraction of NB

spillover from NB advertising to SB demand, this may occur in the case of strong substitutes
between SB and NB goods. To summarize, though the NB does not advertise and the SB
may set pt > piy in the general case of owr model, we discussed that corporations may still

advertise and price if these decisions are made in sequence or separately from one another.

4 Insight and Conclusion

This work adds to the literature on advertising and pricing interplay that exists between a
national brand and a store brand good. With the strong rise in store brand market share and
the propensity of stores to launch premiwm store brands, we believe the managerial insights
for both a retailer, store brand, and a manufacturer, national brand, will be of great interest.
Table 1 summarizes the main contributions of this article using a stylized model. When only
advertising decisions are considered, we found that premium store brands strive for a low
NB spillover rate and a high SB spillover rate (or low competitive effect from SB adver-
tising); while when only considering pricing decisions, however, we found that the opposite
conditions are preferred, i.e., high NB and low SB spillover (high with SB competition) rates
encourage premiwumn store brands. It is important to note that whether the SB advertising is
competitive or complementary has a deciding effect on how the retailer’s bargaining power
over the wholesale price would influence the advertising and pricing strategies. Hence the
characterization of a premium store brand depends on which marketing/promotion instru-
ment (advertising or pricing) is the primary method for driving the demand. In the case when
both methods are simultaneously utilized, the national brand manufacturer always exerts
no advertising effort and free-rides the retailer. However, it may not be the case that both
pricing and advertising decisions are made simultaneously, but rather a repeated/sequential

process is used to determine the final equilibrium decisions.
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| Section | Decisions

| Results

§3.2

Advertising

NB advertises iff py > py while SB advertises iff 3’% > ¢.
Premium SB will exert advertising effort A} if it has:

o low advertising cost ratio £2

low NB spillover ag

for ey > 0, high SB complementary advertising cy

for ay < 0, low SB competing advertising oy

high retail margin 5 when f-h% >

—& 33 or low
5 otherwise

YN
as{l-ayag

§3.3

Pricing

* v g ANtANtanAsg 2[ 'Zaq (bS‘*'ﬂbN)]
Ps > PN iff Agtos(An+An) + 203 < 205—bs—Bby
premium SB has:

e high NB spillover ag
e for ay > 0, low SB complementary advertising
e for ay < 0, high SB competing advertising oy

e high retail margin g

§3.4

Advertising
& Pricing

NB never advertises so A}y = 0 < A% and py > pk iff

Ban+2bscs+28bnes . . . « *
Py < 1. Premium SB will price p§ > pj if

it has:

¢ for o > 0, high SB complementary advertising an
e for ay < 0, low SB competing advertising oy

e high retail margin § when —ay < 2bycg; or low
otherwise

In the future, using retail data, it will be interesting to develop empirical methods to
identify favorable market conditions for a premium store brand. In addition to this empirical
question, some analytical questions remain unanswered. In particular, this article assumes
that the advertising cost function is quadratic. This is a fine analytical assumption with
diminishing return on investment, but in practice there might exist some other function
governing the cost-demand relationship, such as an “S-shaped” function.

Table 1: A summary of the main results.
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retail data, we would like to derive particular functional forms for the cost-demand function
and derive the optimal decisions and compare them to what occurs in practice. Finally, we
would also like to extend our model to take into account the case in which a national and a
store brand make decisions simultaneously, i.e., there is no leader-follower dominance.

As one can see, there are quite a few open areas of research in this field. However, we
think that this work is a necessary step to help retailers make more informed store brand
decisions and national brand manufacturers be better prepared to respond to the introduction
of additional store brands.
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A List of Mathematical Symbols and Notation

SB: Store Brand
NB: National Brand
ps: the retail price of the SB good

px: the retail price of the NB good
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Ag: the market size of the SB, also referred to as the advertising effort exerted by the SB
Apn: the market size of the NB, also referred to as the advertising effort exerted by the NB
Apt the base market size for the NB good

B: the fraction of the NB sales that are retained by the SB, retailer, we assume § € (0,1)
ag: the advertising spillover from the NB to the SB, we assume as € (0, 1)

apn: the advertising spillover from the SB to the NB, we assume ay € (—1,1); ay < 0
models a competitive advertising environment and ay > 0 models a complementary

advertising environment
ag: the negative effect of pg on demand for the SB good
ay: the negative effect of py on demand for the NB good
bs: the positive effect of py on demand for the SB good
byt the positive effect of ps on demand for the NB good
cg: the cost of advertising effort exerted by the SB
eyt the cost of advertising effort exerted by the NB
7g(Ag, pg|An, pi): the profit function of the SB

wn(An, pn): the profit function of the NB

B Mathematical Appendix

In this appendix we provide the details of the results presented in Section 3.

B.1 Advertising Only Case
ns(AslAn) = ps(As + as(An -+ An) — asps + bsow) (16)

+8pn(An + Ax + anAs — anpy + bups)
—cs [(As + as(An + An)) — (as(Ax + An))?] .
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Its FOC leads to the profit maximizer A%:

dﬂ A A —+ ,4 ==
S(— d:‘lssi'm = pg + Banpy — 2cs(As + as(An __N)) 0
-+ Ba
— 43 u S'(AN + AN) (17)

263

In (17) A% is an interior point solution, including non-negativity constraint on Ag we have:

pstBonpy _ as(Av + An) if Mﬂt_mi > Ay + Ay

A3(Aw) ={ e (18)

othermse.

dPre(Ag|An) _
drstlsidn) —

Note that we know the interior point is a maximum as mg(Ag|Ay) is concave, 7
5

—265 < 0.

Using (18), we may rewrite my{Ay) as

mnv(An) = (1-B)pw (AN + Ay +ay (%ﬂ —ag (Ay + éy_)) ~ anpy + bNPs)
—CN [(AN + @)2 - _4“&2] .

We now find the FOC for mn(Ay):

dryn{A
%ﬁl(l — B)pn (1 — ayos) — 2en(Ay + Ay) =0
= A* = (1 - ﬁ)pN(l B OJNQ{S) _ -AN-
2en —
First note that my(Ay) is concave, %A—‘V) = —2¢y £ 0. For A}, to be non-negative, it

implies py > WAN Substitutlng the interior point value of A%; into pstfcnpy >

20gcs -
Ay + Ay, the condition of interior A% in (18), we have:

pg + Bonpy (1 = Bon(l — anas)
2agcg - 2en
Ps

Cs

= — 2 (1 - Bas(l — ayag)— — Boy.
PN CN

Using the notation defined in Section 3.2, we let fy = (l—js)(glc—imag)ﬂ and ¢ = (1—8)ag(l—

aNag)ff; ~ Ban. For each advertising decision, A% and A}, we have four possible scenarios:

both solutions are interior, only one of them is interior, or none of them are interior. They

are defined with respect to the relationship between py and Py, and mdependently between
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%andqﬁ.
U=Piawas) .ov _ A ifpy > Py and 25 > 6
4N = v =

2 cN
-6 py _ - D Bs.
Aty = 7 e —Ax if py 2Py and 22 < ¢ | (19)
0 ifpy <py and 22 >4
0 otherwise

Note that the second case of (28) follows from Ag = 0 meaning the profit of the NB is
mn(ANn) = (1 — B)on(An + Ax + anpy + bups) — ev [(An + An)? — Ay®] . Using FOC we

have:

drnn(A
IAAN) _ (1 By — 2ea(Aw + Ay) = 0
dAN R
1—
Note that in this case %N—) = —1 < 0 meaning that 7y (Ay) is concave.

Similarly for A% we have:

328+ B o EACReNesl Y if py > py and 22> ¢
A = 0 if py > Py and % < ¢ (20)
s . _ ’
JEs o famen oAy if py <Py and 25 > ¢
0 otherwise

Note that the third case of {29) follows from Ay = 0 meaning the profit of the SB is mg(4s) =
ps(As+asAy—asps+bspn)+8on(An+anAs—anpn+bnps)—cs [(As + asAn)? — (asdy)?]
Using FOC we have:

dmg(Ag
—(l = ps + Banpy — 2cs5(As + agAy) =0
dAg
o
2cg —
Just as with the other cases, g%%f—sl = —2¢g < 0 meaning that wg(Ag) is concave.

B.2 Pricing Only Case

Ts(psipn) = ps(As +as(An + Ay) — asps + bspw) (21)
+8pn(An + Ax + anAs — anpn + bups)
—cs [(As + as(Ay + An))* — (as(Ax + Ax))?] -

19



We now explore the FOC of the SB profit function assuming advertising decisions are fixed.

dm
—*—S—%-"E;SSLPN—) = Ags+oas(An + Ay) — asps + bspy — asps + Bpnby =0
. As +as(An + An) + bspy + Bpnby
First note that @s—gg's@im == —2ag which means wg{pg|py) is concave in pg. Note that all of

the terms in the right hand side of (22) are positive, so the interior solution p%(pn) is always
feasible.

We now write mx(pn), given pi(py):

As +as(Ay + Ax) + bspy + JBPNbN>)

v(pn) = (1—B)pw (AN + Ay + anAs — anpy + by ( 205

—en [(Ay + An)® — 4]

¢ b
Wg;iN) = (1-5) (AN + Ay +anAg —anpy + 9—;% (As + as(Ax + Ay) + bspy + ,gprN)>
b
+(1 = Bpn (_aN - “é“g;(bs + 651\1)) =
x AN"‘@"'@NAS**“;TNS (As + as(An + An))
= pN =

2 [aN — b (hs + ﬁbN)]

Note that %ﬂﬁl = 2(1 -~ 5) (;}—Ns(bs + Bby) — aN), in order to ensure concavity we must
have ay > ;a—Ns(bg + Bby). The numerator of p% is always positive, only the denominator
may be negative in the case ay < Eba%(bs + Bby), in order to ensure p}; is non-negative we
have add the condition that ay > gba—NS(bg + Bby) and to avoid division by zero, which is
stronger than the concavity condition. As discussed in Section 3.3, we do not consider the
case of p}, <0 even when ay is negative, as this would imply a SB may advertise a NB out

of existence.

B.3 General Case
Ts(As, ps|An,pn) = ps(As +as(An + Ax) — agps + bspw) (23)
+Bpn(An + Ax + anyAs — anpy + baps)

—cs [(As + as(An + An))? — (as(An + Ax))?.
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Vrg(Ag, ps|An, pn)

V2WS(A53PS|AN:,IPN) =

For the SB’s best response to the NB’s actions Ay and py, we solve for FOCs, Vas(As, ps|An, pn)

[ Omg(Aspsl|An.py)

84g
Oms(As.ps|An.pa)
L dps

ps -+ Bpwan — 2¢5(As + as(Ay + An))

(As + as(An + Ax) — 2asps + bspn) + Bonby

[ O%mg(As,psldAnpy)  O*mg(As.psldn.pa)
oA% 0Agdps
rg(AspelAn.pn)  Prs(dspsidn.pn)
i TpsDAg 9P
—2(33 1
1 —2(1.3

0
{ 0 } , to find AL (Apn,pn) and pi(An, pa):

ps + Bonvan — 2cs(As + as(Av +An)) = 0
(As + as(An + Ay) — 2asps + bspn) + Bonby = 0

ps = Z2cs(As+as(Ay + An)) — Bonay

(24)

] (25)

(26)

(27)

As = ~fpnby — as(Ay + Ax) + 205 - (2c5(Ag + as(An + An)) — Bovan) — Bpvan — bspn
=
Ag(l —4dagcs) = —Ppyby —as(Ay + An) + dascs(as(An + Ax)) — 2as8pyon — Bonan — bspy

= (—bg — Bby — ZﬁaSaN)pN -} a5(4a365 — 1)(AN + ﬂ)

Ag(An, pn)

dogeg—1

agl{dagcs—1)
otherwise.
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bs + Bby + 2fasc
ps = 2cS( : fa;"CS s ”pN—as(AN+@)+aS(AN+@))—ﬁpNaN

2¢gbg -+ 2PBcsby + 4Bcsasan _ Ba
4(1565 -1 v} PN

_ 2csbs + 2Bcsby + 4Bcsasan — dagesfan + Bay
4&5'05 -1 Py

{ Ban+2bges+20bnes N if bS+.BbN+219aSaNpN > AN +£N,

pg‘(ANa pN) = dages—1 p Ots(fla.s'cs—l)
0 otherwise.

Given the optimal values of p5(Ay, pn) and A(Awn,py) we rewrite my(Ay, pn) as:

bs + Bby + 2Bagc
an{An.py) = (1-B)pn (AN+_zf1__A_r+aN( g fagcsuﬁis N

an + 2bgeg + 28byce
ascg — 1 — —

py — ag(Ay + @))

—anpn + bnpw

VTFN(ANapN) = M

| Orn(Aw,Dn) ]
o

(1= Blon(l — anas) — 2cn - (Ax + An)

= | (=8 (An+ Ay + gy (betBlatBeseny, — og(Ay + Ay))

—anpy + bapy Bo +22§i§tzl'ﬁblv cs)
| (1= By (aN% —ay+ bﬁ’""”“iﬂiiiﬁﬁb”“) ]
[ Pry(Anpn) By (Ayp)
Vian(Awn,pn) = asza(f‘fv o) 32fj&a§j;m }
dpnOAN a3,

[ —2en (1-8)1—ayas)
L @-B0-axas) 21— 5) (o= - oy 4 by Pt w
B [ —2¢N (1-arag)(1-5)
= — (1 B CUNG-’S)(l ~B) ~2(1— JB) (GN _ aN(bs+bNﬁ+2asaNf()l:2,sv_{olcNb’+25303+2bwﬁ03)) jl

0
In order to ensure the FOCs, Van(An,py) = { 0 } minimize 7y (Ay,pn), we have
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to ensure Vrn(Ay,pn) is negative semidefinite, i.e., |V2an{An,pn)] < 0. Formally this

means that: )
(1 — anas)*(1 = 8)

d{an — an(bs+byB+2asanB)+by(anf+2bscs+2byBes) \
N dageg—1

N 2

Given this condition, we consider Vay(An,pn) = [ 8 ] :

(1—PBpn(l —ayas) —2en - (Ax +Ax) = 0
bs + by + 2Bagan

(1—,8)(14}\;4"'@4“051\;( pN"aS(AN+A_N)

N’

4&303 -1
ayn + 2bgcg + 28bye
“*CLNPN-I—prNﬁ N ; scs + 28by s) _ 0
gl — 1
bs + Bby + 2Pasan Ban + 2bgecs + 28byeg
+(1 6)pN (aN dageg — 1 oy + by dagcg — 1
—
QCN(AN + AN)
— -1,1
DN (1—ﬁ)(1—CENC¥S)>O for B,as€(0,1) and aye€(-1,1)
0 = (Ay+Ax)(1 - BN1 — aras)
bs + Bby + 2Bagan Bay + 2bgeg -+ 28byeg
+ 2pN(1 jB) (aN 4&563 -1 T oN bN 4(1363 -1
0 = (AN +é]_}(_)(1 — ﬁ)(l — C}!Nas)
den (Ay -+ Ay) bs + Bby + 2Basay Ban + 2bscg + 2[byes
1 ﬁ) N —~an + by
(1 - ,6)(1 - OdNas) 40,563 —1 4&383 -1
0 = (Av+A4n} (1~ 8)1 - ayas)
dey bs + by + 2Basay Bay + 2bscs + 20byes
1- — b
TSR ozNaS)( f) (“N dageg — 1 AN T ON dageg — 1

0 = (AN +@)A

2 9 2 — _
where A = (1 - B)(1 — ayas) + 4cNQas‘ea”ﬂﬁa”b”"L(t;io;";';f)c(slb_";‘:ijg)csb” an(ieses=1) -~ Note

that in an interior solution, Ay = — Ay, however as Ay > 0 and Ay > 0 an interior solution

is not feasible and only a corner solution exists. A corner solution is the only option for
An € [0,00). As an interior stationary point exists and by construction my(Ay,pn) is

concave, we know that 7wy (An, py) is increasing for all values of Ay < —Ay and decreasing
2en A

B (—enas) is the feasible point that

for all values Ay > —Ay, and thus Ay = 0,p}y =
maximizes my(An, pn| A%, DE).
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C Sensitivity Analysis on

The optimal decisions, pricing and advertising, determined in Section 3 may depend on the
wholesale price that we model using an exogenously set parameter 5. In this section we
examine how these decisions change with 5.

From Section 3.2 we know that when ps and py are fixed, the optimal advertising deci-

sions are:
(1—5)(12—awas) B — Ay ifpy>py and 22> 4
. %%_ﬂ if py > Pn and%ﬁﬁf’, (28)
0 ifpy <pv and £ >4
0 otherwise
TAl
and %%—FMTN%—QSM% if pv > Py and 22 > ¢
: = DS,
Ag = EE-FBQNEN--M@A ?if?pNZ}iN anjESQb ) (29)
2y cs SZN By = poan pN>¢
0 otherwise

We take the derivative of each decision with respect to 8 to determine how each will change

with the wholesale price:

_{=ayas) BN i s By and 55 > ¢

2 [
OAY _ H%% ) if pv > Pn and% < ¢ (30)
ag 0 if py < Pn and%>q§’
0 otherwise
and
SR 4 045—(1_“5"0‘5)’;—‘: if py > Py and gﬁ- > ¢
94 _J 0 ifpy>py and [T <¢ (31)
ap e fpy<py and 22> ¢
0 otherwise

From the equation (30) and (31) we note that the NB will decrease their advertising ef-
fort with £, i.e., lower wholesale price will lead to lower advertising effort. Conversely, as
wholesale price decreases, 8 increases, the SB will exert larger effort in the case advertising
campaigns are complementary, oy is positive. However, in the case advertising campaigns
are competitive, the effect of J on the SB advertising decision may depend on the relative
magnitude between oy and og among other parameters, i.e., whether the direct competing
effect "‘TN% is stronger than indirect spillover effect CESM;—NQS)Z—;'.
In the pricing only case we have:
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An + Ay +avAs + %’5- [As + as(An + Ay)]

PN =
2 oy — 2 (bs + Bow)]
and . N
= As + as(An + An) + bsply + Boiby
s = .

209

Looking at the partial derivatives we have:

apy  An+Av +avAs+ 32 [As +as(Ax + Av)] 8%

- 2 , (32)
o 2 [an — 22(bs + o) o
nd oy b tial
ops _ bv (L. gpartialpy
5 QGS<N+6 5 ) (33)

From equation (32) we note that py is always increasing in 5. The same relationship holds
for pg as pn(8) > 0 by condition (8), and thus pg is also increasing in 8.
We finally consider the general case:

enAN

* = —_—ee
PN = =A(-anes)
and
be+Bbn+2Bagan ip bs+Bby+2Bagan
A*S(‘AN3PN) = tases—1 Py ngfiﬂ if as('}ﬂscs—l} Pn > ffl_fy_
0 otherwise.
5&N+2b303+2;9ch5 % N bS+BbN+2BaSOSN .
- py I SNt > Ay
pg’(AN:PN) = dages—1 as(t‘lascS 1) o8
0 otherwise,

Taking the partial derivatives of the equilibrium decisions with respect to 8 we have:

0y _ 2en An
B_g T T 0-A(l-onas) (34)

and

bs+Bby+2Basay Iy bn+2agoay o+ ir bgtBby+2Bagan ok

8_44& — dagcg—1 as dageg—1 ag{dages—1)

98 0 otherwise.

P Bay+2bses+28bycs 00N + OIN+2bNC§p* if bs+ﬁbN+25asaNp* > A (35)
s _ dages—1 EL] dageg—1 &N ag(ages—1) +N -~ LN

98 0 otherwise.



From (34) we note that py is decreasing in 3 for the general hand. Things are not so obvious
for the SB, Ag and pg may increase or decrease with 3 depending on the relationships between
the terms. If the first term of each of the partials is greater than the second then, the optimal

decisions decrease with 3, otherwise they both increase with 3.
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