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Abstract

This research aims to gain deeper insight into the determinants of relative power
within the distribution channel. We formulate bilateral bargaining under the generalized
Nash bargaining. However, when the retailers think retail price increase can be passed
on to their customers, we expect them to engage less in vigorous bargaining. We thus
allow for the possibility that the retailers can pass through the price increase negotiated
with manufacturers to its customers and that the manufacturers are well aware of such
behavior by the retailer. As a result, the parties’ bargaining powers are determined
endogenously not only from the substitution patterns of their customers but also from
the willingness of their customers to accept the retail price increase triggered by the
wholesale price increase negotiated between the retailer and the manufacturer. In this
manuscript, we present the theoretical result on the barganing power in the distribution
channel under this expanded framework.
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1 Introduction

The relationship between manufacturers and retailers has attracted significant attention
in industrial organization and marketing science literature partly because of the purported
power shift from manufacturers to retailers. Given this increase in the power of some of the
retailers due to their increased size and willingness to introduce store brands aggressively
as well as their willingness to invest in sophisticated information systems, [8] extended the
framework of [3] and derived a theoretical formulation of market-level retailer Stackelberg
game in analyzing a Japanese yogurt market.

The literature also tries to gain insight into the channel-by-channel strategic interac-
tion of these firms, such as a degree of coordination or split of profit. [9] represents one
approach: in their investigation of the influence of store brands on retailer bargaining
power, they look for departures by manufacturers and retailers from the static profit-
maximizing prices. To this end, they first formulated a demand model and derived the
static profit-maximizing wholesale price and retail prices. They estimated the relationship
of the deviations of the observed prices from the inferred static profit-maximizing price
after store brand entry.

[7], [10], and [4] represent an alternative approach to measure bargaining power: they
instead formulate wholesale prices as the outcome of the bargaining parametrized by
A € [0, 1] in each manufacturer-retailer pair via the generalized Nash bargaining model.
For example, modeling consumer demand using a discrete-choice formulation, [4] solved
the equilibrium conditions incorporating competition among multiple retailers and bar-
gaining between retailers and manufacturers to determine wholesale prices under retail
price unobservability.

However, in many consumer product categories such as grocery, consumer electronics,
and appliances, manufacturers can and do observe those retail prices. It does make sense,
therefore, to incorporate such behavior in modeling the distribution channel. We show
that even if we assume that the retail price is observable, bilateral bargaining under
the generalized Nash bargaining framework ([12]) is tractable if both the retailer and
manufacturer understand and incorporate the retailer’s price pass-through behavior so
long as the negotiation between them over one product is independently conducted from
other products.

2 Model

Consumer demand is modeled using a discrete-choice formulation. We model competition
among multiple retailers and manufacturers. In addition to retailer and manufacturer
competitions, we model the bargaining between retailers and manufacturers. We solve
the equilibrium conditions and derive the expressions to be taken to the data.

2.1 Key assumptions

We adopt the standard random-coefficients discrete choice model and assume heteroge-
neous consumers select a product at a given retailer to maximize their utilities. We model



retailer-brand combinations as the alternatives in the choice set. Thus the same products
sold by different retailers can be considered distinct because their wholesale and retail
prices can be different.

We assume that retailers compete in Bertrand-Nash fashion (see, e.g., [6]). In the
vertical channel, R retailers and W manufacturers bargain over the wholesale prices of K
products. In the case where one manufacturer bargains with two different retailers, we
use the contract equilibrium as in [13], where contracts are negotiated secretly between
each pair and, while negotiating, both parties have passive conjectures, which means that
they take the other pair’s terms of negotiations as given. Furthermore, we assume that in
a negotiation over one product, both the retailer and the manufacturer do not consider
the results of the negotiations underway between them over the other products.

We assume that, if, as a result of the Nash bargaining with the bargaining power
parameter A € [0, 1] of the retailer, the wholesale price of a product increases by a unit
amount, then the retailer increases its retail price of the product by d € [0,1]. We also
assume this parameter ¢§ is decided product-by-product, and each § is independently esti-
mated. This way, 6 measures the degree of retail price pass-through when the product’s
wholesale price changes. We further assume that every manufacturer understands and in-
corporates this behavior on the part of retailers when negotiating with them. Under these
assumptions, we will show that manufacturers and retailers can anticipate the tractable
equilibrium outcome using the generalized Nash bargaining framework.

A retailer engages in vigorous bargaining over the wholesale price when it expects to
encounter a strong resistance against the retail price increase from the consumers. In such
cases, we expect to observe low price pass-through parameter—9 close to 0—and strong
negotiating stance—A\ close to 1—by the retailer. These cases are perhaps the underlying
scenario implicitly assumed by the literature such as [4] on the determinants of channel
profitability.

However, in some industries such as energy, agriculture, and food, the share of raw
material prices in the finished products is so large that those material price increases are
observable and widely shared among manufacturers, retailers, and even among consumers.
Retailers are then more willing to accept wholesale price increases triggered by the increase
in raw material prices used for those products and consumers are more receptive to retail
price increases of those products. If so, a retailer does not have to engage in vigorous
bargaining—A\ lower than the scenario described above—over the wholesale price when it
can largely pass through—d close to 1—the price increase to the consumer. The retailer, in
such cases, conveys the message to the manufacturer that they are primarily price-takers.
1)

It is conceivable that we observe a retailer engaging in substantial price pass-through
behavior—4¢ closer to 1-—while engaging in moderate bargaining—A\ between the two cases
described above— against the manufacturer. While accepting a tentative wholesale price

DFor example, gas stations routinely pass through the wholesale price increase of gasoline and diesel fuel
to the consumers. Manufacturers of secondary processed products such as bread and noodles made from
wheat increased the wholesale prices of these products in response to the two-fold price hike of imported
wheat in 2007 in Japan. Claiming the declining numbers in dairy farmers and lower milk production,
Japanese dairy product manufacturers have secured their wholesale price increases, according to [5].
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increase from a manufacturer’s product, the powerful retailer may choose to increase the
retail price of the product just as much to maintain the retail margin. The powerful retailer
knows that such a retail price increase will likely steer some consumers away from the
product and thus hurt the manufacturer. With this kind of punitive behavior, a powerful
retailer may be sending those manufacturers a signal to accept its strong bargaining
position. Incorporating the price pass-through behavior of retailers and manufacturers’
retail price observability when the generalized Nash bargaining framework is employed is
therefore essential if we are to uncover how a particular industry segment is organized
and operated.

2.2 Demand

Consumers are assumed to choose a product [ in a product category that gives the highest
indirect utility from a retailer r, but allowed to have an option of not purchasing any good
in the category. Let us introduce a new index k = k(l,r), k = 0,..., K, corresponding
to a product [ and retailer r pair in the category with & = 0 being an outside good (no
purchase) and K being the total number of products within the category. As we described
previously, this notation reflects that the same products sold by different retailers are
considered distinct because their wholesale and retail prices can be different and that
every single retailer does not have to carry the same set of products in the category.

Let Q" and Q" be the set of products sold by retailer r, r = 1,..., R, and made
by manufacturer w, w = 1,..., W, respectively, and 2 be the set of all products in the
category.?) Let py be the retail price of product k at time ¢, and ay;, captures intrinsic
preference of heterogeneous consumer ¢ for product & as in (3). Additional factors affecting
the choice of product k such as retailer promotions, assortment depth, and manufacturer
advertising at time ¢ are denoted as Zy; in the form of vector. The indirect utility Uss of
consumer 4 from purchasing product k at time ¢ is thus

Uit = i — Bibit + 77 The + &t + €ine (1)

To capture consumer heterogeneity in price response, we index the price coefficient 3; by
1 as in (4) below. The parameter 4; is a heterogeneous coefficient vertical vector indexed
by i as in (5) for &, whose length is the same as #;. The term &, accounts for factors
affecting the choice of product k at time ¢, and it is perceived by consumers, retailers, and
manufacturers but not observed by the researcher ([1], [14]). The quantity e;, captures
idiosyncratic preference for consumer ¢ for product k at time ¢, and we assume €;; to
distribute i.i.d. type I extreme value. To allow for category expansion or contraction, we
define the indirect utility of not purchasing any in the category (k = 0) as

Uiot = €iot- (2)

To model consumer heterogeneity in those parameters, we assume that oy, 5;, and 7;

2)The collection of products € is defined as the collection of products sold by all retailers Q = UE_ Q"

or the collection of products made by all manufacturers Q = U_, Q¥. Therefore UZ_, Q" = U Qv.



independently vary across consumers according to

Qi = Q. + 04 * Viq, Via ™~ N(Oa 1)1 (3)
Bi=pB+0s Vi, vig ~ N(0, 1), (4)
’7@': 7+Zq/'ﬁi,w ﬁi,va(67[)a (5)

where oy, 3, 04, 05 are parameters,  is a parameter vector, and X, is a parameter matrix
to be estimated. We assume that ¥, is diagonal, 0 is a zero vector, and [ is an identity
matrix of corresponding sizes. We rewrite the utility of consumer i for product % as

Uit = Cht Dkt Trts Epts o, B,7) + ikt Pkt Tht Visas Vg Viys Oas 085 25y) + €kt (6)

where (j; is a fixed effect capturing the intrinsic preference for product k at time ¢, px
is the deviation from (;; representing consumer i’s heterogeneous preference for product
k at time ¢.

We denote the joint distribution of the deviations from mean utility x; as F(u). We
obtain the market share of product k at time ¢ by integrating the consumer-level choice
probabilities as

o exp (Cre + fikt)
sl = [ 5 . P osmm LA 0) (7)

where p; = (put, - . - ,pKt)T in s;; emphasizes the fact that s;;’s are determined by the
supply and demand.

2.3 Retail margins

We assume retailers are myopic profit maximizers whose total profit from all products
they sell are defined as

7Ttr = Z (pkt - P}:t - th)MtSkt(ﬁ;s> = Z nlktthSkt(p;f>7 (8)
keQr keQr

where my = pre — piy — Cre 1s the margin of retailer » from product &, py; and pj, are the
retail and the wholesale prices, ¢y is the retailer’s marginal cost for product k, and M; is
the size of the market for the product category, including outside goods, all at time ¢.

Assuming a pure-strategy Nash equilibrium in retail prices, the first-order condition
for product j from (8) is

87TT 8 a Hw N 85 Dy
a to_ (apkt . 8[kt) A”ftskt(pt) + Z mktﬂft% — O7 (9)
Pjt  jcar \OPjt  ODjt ke bt

where we assume the marginal cost ¢y, does not change with the retail price p;,. However,
unlike [4], the term Op},/Op;, remains in (9): The manufacturer can observe and respond to
the retailer’s price pass-through behavior by adjusting its wholesale price while remaining
a myopic profit maximizer.
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Since we assume that in a negotiation over one product, both the retailer and the
manufacturer do not take into account the results of the negotiations underway over
other products or dpy/Ipje = 0 for k # j, expression (9) simplifies to

8
i) = 3 5 it o (p Y s Ooalpi) _ (10)
keQ’ keQr
Stacking (10) for all products yields K x 1 matrix
ot o\ T
dpie 7 Opke .
s —T"o | D S + T o @y(py) iy =0, (11)
Py PR
opit 77 Opkt
where
gt(p't) = (Slt(p;f)7 ey 5Kt(ﬁt))T7
77—”2: = (mm e >mKt)Ta
9514 (r 8514 (5
i i () )
u(ph) = | L= : : :
skt (Pt) skt (pt)
Ot DK Kt R e

T7 is a retailer ownership matrix whose (%, j) element 1y; = 1 if products k, j are sold by
the retailer r, or k, 7 € Q" and Tj; = 0 otherwise, and ® is Hadamard product (element-
wise product) operator. Assuming (7" © ®,(p;)") ! exists and solving (11) for the retail
margin vector for retailer r obtains, given wholesale prices,

op, opu\ T
. apre BpKt

iy = (T"o &)  |T7o | —I| 8(ph). (12)
opy, dpu/
Op1t Opict

Notice that, in expression (6) of [4], the first term within the brackets in (12) disappears
because in their formulation, price pass-through behavior of the retailer is not allowed,
and the retail price is unobservable to the manufacturer. Thus the manufacturer has no
way of adjusting its wholesale price to respond to such behavior.

We need to infer dp},/Op;: in (12), or we need to infer how a profit-maximizing man-
ufacturer w needs to adjust its wholesale prices of all the products k € Q% it produces in
response to changing the retail price of one of its products. In the following, we assume
such a profit-maximizing manufacturer w carries the product indexed by j. We first define
the manufacturer’s total profit as

T = Z (P}ft - CZ)t)A[t‘Skt(ﬁt) = Z ”’LZUt]V[tSkt(@)7

keQw keQw

(13)



where mj, = pj, — ¢}, is the margin of manufacturer w from product k& and ¢}, is the
manufacturer’s marginal cost for product k. The manufacturer’s first-order condition for
product j from (13) is

87& Z dpktMtgkt )+ Z A[taSkf(pf) _ 0’ (14)

a w
kEQ“’ keQw

where we assume the marginal cost c¢j; does not change with the wholesale price p};.

We assume that the wholesale price increase of a product can only be passed through
to the retail price of that product, and that means apkt/ﬁpﬁ =0 for k& # j. As for
the same product, we further assume that the degree of price pass-through is product-
dependant, or dpy;/Op}, = 0. Thus the following part of the second term on the right in
(14) is

Osuf) _ <= Osu(i) Opur _ - Osuli)

= =0; . (15)
op}; geQ gt OP5; 7 Opye

By substituting expression in (15) for (14), we can simplify (14) to

g w w a ﬁ
sjt(pt) + 6]' Z,TJk My gt( t) = 0. (16)
keQ Pjt

Here we introduce manufacturer ownership matrix 7% whose (k, j) element 7} = 1 if
products & and j are produced by manufacturer w, or k,j € Q" and 77 = 0 otherwise,
to signify the expression (16) is only meaningful when products k and j are produced by
manufacturer w.
We now quantify the wholesale price response relative to the changing retail price
pi/Op; while the manufacturer’s myopic profit maximization behavior expressed in
(16) is maintained. The total derivative of (16) for p,, is

dS]t Pt dpkt askt Pt d <53kt(ﬁt)>
+ () u) (5 - = 07 17
dpgf kezﬂ d Pgt dp]t kezﬂ ktd dpjt ( )

where the second term on the left-hand side is necessary because of pj, in m},. Since
we assume that the retailer and the manufacturer do not take into account the results of
the negotiations underway over different products between them, the change in the retail
price of one product is assumed not to affect retail prices of others. Hence, derivatives
with respect to p, within the expression in (17) are calculated as follows:

dswi(pt) _ 05kt (i) dpur _ Oske(pt)
dpgt

)

vEQ apvt dpgt 8pgt

dpkt Z 817115 dpyt B ap;:t
dpgt dpvt dpqt Opqt ’

i <3Skt Dy ) Z (aSkt lh)) dpyt _ 328kt(ﬁt)
dpge \ Opji < Opu \ Opje ) dpge  Opalpje
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Substituting these expressions for (17) obtains

()bgt [)t ()Pkt dékt [)t d Skt Pt)
g Y +6; E =0, 18
Opgt P % Opg: ap]z — e IpatOpie (18)

or in matrix notation

opi; opt\ T
3P1f, T Opkt
T . . w =W
(I)t —+ . .. : (I)tA @ T + Ht(m,t )A = 07 (19)
dpw o,
dpie T Opk
where
o ... 0
A= 0 ],
0 ... O
9%s5u(Pr) 9551 (Pr)
W oy W 5t (Dt w w it (Pt
2 jen lemft Fonopn 0 2aie0 LRI By o,
Sw .
Ht(mt ) = : )
%55t (Bt) %51 (Pt)
Ul U) J w w J
ZJEQ T Mt Opktdp1e " ZJGQ Tijjt IpKtOpKt
—w T
my = (mi,...,mu,)".
Solving (19) obtains
iy Ipiy
Opie "7 Opke
. . T — w\—1
: : —(®; + H(m)A) DA T (20)
Opie, Pk,
dpit 7" Opki

Finally, substituting (20) for (12) obtains the price pass-through retailer margin as

iy =— (1" o) 17 © (O + Hy(m?)A) (@A & T%) 7 + 1] 5(5).  (21)

2.4 Wholesale margins

The generalized Nash bargaining solution over the wholesale price of product k obtains
as the maximand of the so-called generalized Nash product

w )17)\;c

(T — kt)/\k (T — diy (22)

)
where 7}, and 7}, are respectively the profits of retailer r and manufacturer w if the
negotiations succeed, dj, and dj;, are respectively disagreement payoffs of retailer » and
manufacturer w if the negotiations fail. Nash bargaining solution has the property that
the outcome is more favorable to a party with higher disagreement payoff. In this sense,
disagreement payoffs are an essential determinant of the parties’ bargaining position.



The generalized Nash bargaining solution captures bargaining power between the par-
ties in another way through the bargaining power parameter A, € [0,1]. Note that the
higher )y, the more favorable is the outcome of the bargaining process to the retailer.?)

If an agreement is reached and product k is sold to consumers, then the payoffs to the
retailer r and manufacturer w are, respectively

Wzt = (pkt - p%g - th)MtSkt(ﬁt) = mktMtSkt(ﬁs), (23)
Tt = (Pre — Coe) Miske (Pr) = Mgy My s (pr).- (24)

The wholesale price determines how the total channel profits «}, + 7}, = (prt — crt —
) Mesi:(p) are split between the retailer and the manufacturer.

The set Q"N QY defines the set of products manufacturer w produces and retailer r
sells.

We define the difference As;tk (p) in market shares for the jth product in the category,
j # k, when the negotiation over product k is successful and when it is not as the
disagreement profits:

As;k(ﬁ;) _ / : €xXp (Cjt + ,uijt)
+ 2ok €XP (G + ae)
exp (Gje + Hiji)
L4 eq exp (Ge + i) 4E (k) (25)

With (23), (24), and (25), we define the disagreement payoffs of retailer r and manufac-
turer w respectively as

ke = Z mj M As (), (26)
JeQr\{k}

v o= Z 'rrLﬁ]WtAsj_tk(ﬁt). (27)
jeQ\{k}

Note that indices 7 and k in Asj_tk (p;) in (25) means that the negotiation is taking place
between retailer » and manufacturer w over product k& because index k signifies not only
who made the product but also who sold the product according to our indexing scheme.
However, as seen from (26) and (27), the disagreement payoffs are calculated indepen-
dently by retailer r using the products it sells and by manufacturer w using the products
it manufactures, and these two sets of products are in principle not the same.

Taking the derivative of expression in (22) with respect to p}, and setting it equal to
zero yields the first-order condition:

opy,  opy,

(o = i gy (e - Sl

ory  odY
+ (1= M) (g — i)™ (g, — digy) (—’“——“>_0. 28
( k)( kt kt) ( kt kt) ap}ft ap}:t ( )

3)[4] let the bargaining power parameter vary with manufacturer-retailer pair, but we vary them with
products. Thus we indexed A\ with k.
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Note that the terms ddy,/dpy, and ddy,/dp}, involving partial derivatives of disagreement
payoffs for both retailer r and manufacturer w in (28) do not disappear because the retail
price of the product k is affected by the negotiation over its wholesale price. Dividing
(28) throughout by (7%, — di,)* (7 — d¥) * and by A, and rearranging, we obtain

anT, (’)d2t> 1- A (an;;; ad;gt)
T — dy, - — =——(m, —d] — . 29
( kt kt) <0])}é}t Ongt /\k ( kt Ict) ap}:t apz;t ( )

Expression (29) shows how profit margins are allocated between retailer r and manufac-
turer w under our formulation as a result of bargaining over the wholesale price of product
k.

In the following, we further derive dny,/dpy,, onp/opy,, Ody,/0pt,, and ddy,/opy, in
(29) in terms of market primitives. For the first two partial derivatives of profits,

ony, ( Pkt > q Os14(Pt)
- w’ = o ]_ MtSkt(pt) + m/ktMt W 9 (30)
Wy Ik P
oy, - )

= M, e M : 31
gy, o) w

Invoking (15) again and with ¢y as (k, k)-component of matrix ®,(p;) of partial deriva-
tives of the market share for the retail price, we rewrite (30) and (31) as

o, R 0814 (P
(?pg = (5k — I)N[tskt(pt) + mkt]V[t&C%
= (0 — 1) Mysp(p) + mses MO Opene (32)
ony, 05t (Pr)
= MM, Dy w M6
o, Skt (D) + i M0y, Do
= M;s1:(Pr) + migy Mi Ok Grs - (33)
Therefore, we have
T w aﬂ-l:’t aﬂ—;:t
— (T + ) = Ao

= 0 M {5kt (Pr) + (ke + M5, it
= 0 Mi{ s (D) + (Pt — Crt — Choy) Prke }- (34)

From (34), with a positive price pass-through parameter d; of product k, we recognize the
intricate economic mechanism under which the channel profit 7}, + % from the product
can increase or decrease when its wholesale price pl, marginally increases.?) In general, we
know that the market share marginally decreases as its retail price marginally increases,
or ¢k < 0. Even so, expression (34) implies that, for product k& with a large market share
ske(P) combined with a small per-unit profit my, + m},, the combined profit =, + 7}, of

DFor [4] (}, +714)/p}, = 0 because an increase in the manufacturer’s profit is compensated by the
corresponding decrease in the retailer’s profit and vice versa.



retailer » and manufacturer w can increase by a small amount when its wholesale price
pj, marginally increases: on the other hand, for a product k& with a small market share
combined with a sizable per-unit profit, the combined profit can decrease by a small
amount as its wholesale price pj, marginally increases.

For the partial derivative of disagreement payoff of the retailer in (26),

ady, A ko)
kt:Mt Z mjt—t

8 w a
Pt jemik) Pt
aAs Opy
My YD Y (2 o
JEQT\[k}  ven Pot Pii
ONs ()
JEIK) Pkt

In deriving (35), we invoke the same reasoning we employed in deriving (15). Because the
first term in brackets in (25) does not contain py,

(‘)A‘S;tk () B J exp (G + pije)
T ) __ aF (1)
Oprt ke J 1+ eqexp (Ge + pa)
aSjt
= = —ipt 36
Opie ¢]kt ( )
Therefore, (35) is rewritten as
adj,
3 M= —5,M, Z Mt Djret- (37)
Prt

JEQ\{k}

Similarly, the partial derivative of disagreement payoff of the manufacturer in (27) is
derived as

od,
e = —0uMy D mid. (38)
P JEQ\(k}

From expressions (32), (33), (37), and (38), we obtain

ont,  Odr, . L
ko Zf = (0k — 1) M5 (Dy) + Ok My dpere + 1 M, Z Mt Dkt

M Opky jEOr\{k}
= (0 — 1) Myspe(pt) + 01 M, Z Mt Djkt, (39)
jeqr
877 adw N w w
P kf =3 = Mysie(Pr) + Ok Mymitydune + 56 M, Z M5y Qjkt
Ve OPi JEQU\ (k)
= M;ski(Pr) + 0k M; Z mﬁ(ﬁjkr (40)

jeqw
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We rewrite the expression in (29) relating wholesale to retail margins from product k
in terms of market primitives using (23), (24), (26), (27), (39), and (40) as

My Sk (Pr) — Z mﬁAS}k(ﬁt) <(5k = D)swe () + 0k Z my‘t¢jkt>

JEQ\{k} jeqr

1- A B e _ "
= S misi@) — D muAsyt (5 <5kt(pt) +6 Y mjt¢jkt> :

JEQr\{k} jeqw

(41)

For the sake of brevity, we redefine the terms representing the retailer margins in (41) as

Ure (M) = (0k — 1)spe(Pt) + O Z Mt Djt, (42)
jear
ok (7)) = mpse () — Y miAsiE (). (43)
JeQ\{k}

With (42) and (43), the left-hand side of (41) is expressed as the term involving the
manufacturer margin times the term involving the retailer margin, while the right-hand
side is expressed as the term involving the retailer margin times the term involving the
manufacturer margin.

In the following, we express the manufacturer margin with respect to the retailer
margin. Let W, (m}), Ty(mi]), and A be the K x K diagonal matrices whose k-th diagonal
components are )y, Ui, and A, respectively. We also define the matrix of shares and
changes in shares as

s1(ph) —Asz_tl ) ... —Asl_(lt(ﬁt)
o | s sl A
= . ) . )
—As) S (0r) —Asy (@) ... skelpr)

Stacking (41) for all products with manufacturer ownership matrix 7%, we have
U (1) (T © Syt = —(I — AT, (1)) [5(5:) + AT © @ )iy’ (44)
Solving expression (44) for m{’ obtains

my = = [y(m)) (T © 8) + (I = A AT © of)] (1 - A)A’th(Tﬁi)(?z((ﬁt)’)
45

assuming the inverse on the right-hand side of (45) exists.



3 Conclusion and Discussion

In this article, we show that incorporating the retailer * s price pass-through behavior
under the generalized Nash bargaining framework is theoretically tractable if both the
retailer and manufacturer understand and incorporate the retailer s price pass-through
behavior so long as the negotiations over one product are independently conducted from
the other products.

There are at least two limitations and in this article. First, we assume that the retailer
and the manufacturer negotiate over one product, facilitating these two models ~ deriva-
tion. In reality, however, retailers and manufacturers may be negotiating over multiple
products simultaneously, and, if so, each negotiation is likely to affect how other negoti-
ations will result. Retailers and manufacturers may negotiate wholesale price and other
contract terms as well. Modeling such negotiation will require a more involved framework
than what we present in this article. However, as more data on the contracts between
manufacturers and retailers become available, we believe our bargaining model can be
extended to capture the complete picture of their bargaining.

The second issue is inherent in the generalized Nash bargaining framework itself. For
the expression in (9) of [4] and the corresponding expression in (25) in this article, we
are keenly aware that market prices of product k could have been different when the
negotiation between retailer r and manufacturer w over product j is successful and when
it is not because the market equilibrium could have been different with and without
product k. Unfortunately, however, these counter-factual prices are not available for
econometricians or are not easily inferred in general.
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