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1 Online Appendix

A-1.1 Proof of Proposition 6

Results in Cases 2 and 3 reflect equilibrium outcomes with short-term wholesale contracts. With
long-term wholesale contracts, manufacturers set wholesale prices at the beginning of the first
period, and wholesale prices do not change over time. We solve for equilibrium manufacturer profits
with long-term contracts and compare them with manufacturer profits with short-term contracts
to derive the optimal contracts for manufacturers.

When manufactures cannot use BBP, the short-term contract corresponds to Case 2 in which
only retailers use BBP. Manufacturer profits are 1152, = %t ~ 2.07t (see Table 2), where the
superscript ¢2 indicates Case 2. If manufacturers use long-term contract, the analysis is as follows.
The Second Period. The second-period analysis is similar to that in Case 2 except that wholesale
prices are not period-specific. Let w, and w;, denote the fixed wholesale prices of manufacturers A
and B. The second-period marginal consumers are located at z, and x;. We have v — tz, — a, =
v —t(l —x,) — b, that gives x, = Hbgit_ao, and v — txp — ap, = v — t(1l — z,) — b, that gives

Ty = Hbgi;a”. The second-period profit functions for two retailers are
o2 = (ao - wa)xa + (an - wa)(xb - 113‘1), (Al)
e = (bo—wp)(1 —ap) + (b — wp) (21 — Ta). (A2)

We obtain the second-period equilibrium prices using first-order conditions a (1, w) = w,

ar(xi,w) = %, bl (r1,w) = w, and b} (z1,w) = %, where
w = (wq,wy). Manufacturers’ second-period profits are II} , = wq(xq + » — 1) and II},, =
wp(l —zp + 21 — x4).

The First Period. The location of the marginal consumer in the first period is denoted by x;.
Assuming that the marginal consumer switches firms in the second period, we have

v—try—ar+v—t(l—x1)—by] = v—t(1—x1)—b1+ (v—tz1—ay), (A3)
1 3(bl—a1)+wa—wb

- = ) A4

o 2t 8t (A4)

Retailers set first-period prices to maximize total profits. The retailers’ profit functions are

It = (al - wa)l'l + H:QQ ($1), (A5)
Ly = (b —wp)(1—az1)+ H;b2($1). (A6)
The optimal first-period retail prices are a] = % + % and b = % + %3“’”. Manufacturers

set the long-term wholesale prices to maximize total profits over two periods. The manufacturers’
profit functions are

Myat = wex1 + Hz;a2(xl)v (A7)
Wype = wp(l —x1) + [ (1). (A8)

Using first-order conditions, we obtain the equilibrium long-term wholesale prices w; = w; =

%. Let superscript ¢4 indicate the case with long-term contracts. Manufacturers’ profits are
ek = % ~ 2.67t > 1%, = 2.07t, the manufacturers’ profits under short-term contract when

manufacturers cannot use BBP. Therefore, when manufacturers cannot use BBP, manufacturers
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prefer long-term contracts. However, if manufacturers can use BBP, manufacturers’ profits with

short-term contracts are those in Case 3: 1153, = % ~ 6.41t > TI¢Y, ~ 2.67t, the manufacturers’
profits under the long-term contracts. Therefore, when manufacturers can use BBP, they prefer

short-term contracts. O

A-1.2 Profitability of BBP When Manufacturers Face Difficulties

The motivating examples demonstrate the feasibility of manufacturers’ use of BBP in a channel
setting. Some of these examples speak to situations when a manufacturer faces a difficulty. Here,
we verify the profitability of BBP in these situations to answer the question that whether BBP is
more common when a manufacturer is in a weak position. Without loss of generality, we assume
manufacturer B faces a difficulty that results in a decrease in consumers’ willingness to buy its
product in the second period. Let ¢ denote the magnitude of manufacturer B’s difficulty or the
decrease in consumers’ willingness to buy. We examine whether there is a condition such that BBP
is more profitable for manufacturer A in this case than when manufacturer B does not face this
difficulty, i.e., 0 = 0. We analyze Case 1 (without BBP) and Case 3 (with Wholesale and Retail
BBP) separately below.

Case 1: Without BBP

The second-period marginal consumer is located at xo. We must have that:

v—trg—ay = v—o—t(l—1x9)— b, (A9)
t by —
2y = w (A10)

Retailers’ profit functions in the second period are:

g2 = (a2 — we2)xa, (A11)
e = (b2 — wp2)(1 — x2). (A12)

Using first-order conditions, we obtain second-period retail prices: a§ = t + %, by =
t+ % Manufacturers’ profit functions are

Mya2 = wae2r2, (A13)

e = wp2(l —x2). (A14)
Second-period wholesale prices are w3, = 3t + % and wy, = 3t — §. Manufacturers’ second-period
profits are II% ,, = (9?;1?)2 and I}, = %.

In the first period, manufacturer B does not face difficulties. Thus, the first-period analysis is
a special case of the second-period analysis when o = 0. We obtain manufacturers’ first-period

2 2
profits I, » = I}, = % Therefore, manufacturers’ total profits are II, , = W and
x  _ o®—180t+162t2

wbt 54t
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Case 3: With Wholesale and Retail BBP

When consumers’ willingness to buy manufacturer B’s product decreases by ¢ in the second period,
the second-period marginal consumers at x, and x; become:

v—trg—a, = v—t(l—z,)—by—o, (A15)
t+b,—a,+o

. = —r 07 Al

T 5 (A16)

v—t(l—ap) —bo—0 = v—tay— ap, (A17)

t+b,—a,+o
= -2 " - Al
o ot (AL8)

The second-period profit functions take the same form as before. We obtain second-period retail
and wholesale prices: a =t + Uﬁ4m1+§w“”+w”o, al = 2ty totid a0t Whn bl = w‘“’Hwb";“xl*"*t

_ Wan+2wp,—o—2tx] | _ o—10tx _ t+o+8tx _ 10tz1—0o—t _
and by = t + “enr=rbe Lwg, = 3t + T wy, = T wyp, = 2=, and wy, =
The location of the first-period marginal consumer is at z;. Assuming rational

expectations, we have that

)

o048tz
3t — ot8tw

v—try—a1+v—t(l—z1)—b,—0 v—t(1—x1)— by +v—tx) — ap, (A19)
9(b1 — al) — o + 40t

= ) A2
o 80t (420)

Manufacturers and retailers set first-period prices to maximize total profits in two periods. We

3 x _ 40t 139wp1+319w41—110 x _ 40t 139w41+319wp1+110 x __ 916t _ 16070
obtain that aj = <% + 158 and b] = “5* + 58 0 Wal = 51— O13es and

x _ 916t | 16070 ) *  _ 3103284102+2159217600t+5288027904¢
Wy = g1 + gi36g- Manufacturers’ total profits are II},,, = S5AE04830 and

x  __ 3103284102—2159217600t+5288027904¢2
11
wbt — 824504832t :

Comparing manufacturers’ profits in the above two cases, we obtain that when a manufacturer
faces a major difficulty (i.e., 0 > & ~ 1.87), manufacturers’ profits with BBP are higher than when
they do not face difficulties. Therefore, we are more likely to observe manufacturers using BBP
when they face difficulties.

A-1.3 Myopic Consumers

Case 1 is a repetition of a static game and its analysis does not change with the presence of myopic
consumers. We analyze Cases 2 and 3 below to account for myopic consumers.

A-1.3.1 Case 2: With Retail BBP

Myopic consumers make first-period purchase decisions to maximize utilities in the first period.
Let ] denote the first-period marginal consumer who is myopic. We have that:

v—tr) —ar = v—t(1—2a)) b, (A21)
1 _
g = Lyhza (A22)

2 2t
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Let x1 denote the first-period marginal consumer who is strategic. As in the main model, we have
that:

v—tri—ag+v—t(l—xz)—b, = v—t(1—x1)—b+v—txy — ay, (A23)
. 1 9(()1 —al)

Retailers set first-period prices to maximize total profits generated from both strategic and myopic
consumers. Their profit functions are:

Lot = (a1 —wa1) [(1 —a)r, + am’l] + 1L o (21, 7)), (A25)
My = (b1 —wp) [(1—a)(1—a1) + a(l —a)] + (21, 27). (A26)

Similarly, manufacturers maximize total profits generated from the two types of consumers. Their
profit functions become:

Myat = war [(1—a)zy + az)] + I 4521, 2), (A27)
e = wp [(1 —a)(1—z1)+a(l - x'l)] + 1L o (21, 2)). (A28)

We solve for first-period retail and wholesale prices using first-order conditions and obtain the
equilibrium results in Table A1l.

A-1.3.2 Case 3: With Wholesale and Retail BBP

Similarly, we solve for the locations of the first-period consumers who are myopic and strategic
separately and obtain that } = % + 1’12%“ and z1 = % + g(bé&al). Retailers and manufacturers set
first-period prices to maximize total profits generated from both strategic and myopic consumers.
Their profit functions take the same forms as in Case 2. We solve for first-period retail and wholesale
prices using first-order conditions and obtain the equilibrium results in Table A1l.

In both cases, channel members’ profits decrease with a because their first-period prices decrease

with a. When both manufacturers and retailers use BBP, their profits are higher than when they

2
do not use BBP (i.e., (39401a” £1233180 1 28053)t - 34 gpd (L2T1at3609) t) for o < 2L 6V58017

54(9+31a)2 162(9+31a) 3751 3751

0.53. Therefore, as long as the fraction of myopic consumers is less than 53%, our main result
2
in Proposition 3 holds. In addition, 2v — (152074720004 944t 9y, _ 8.50¢ for a € (0,1) and

13(9-+4a)2
2
9y — (408425a 1321(%44(22120)? 2L8TE 9y — 8.50¢ for a < 0.53. Therefore, results in Proposition 4 hold

for a < 0.53. Social welfare with myopic consumers remain the same as in the main model as the
number of switching consumers does not change. Therefore, results in Proposition 5 hold.

A-1.4 Switching Costs

Let s denote the switching costs that consumers incur when they switch firms in the second period.
We analyze Cases 2 and 3 in which firms use BBP that induces consumers to switch firms in the
second period. We show that the symmetric pure-strategy equilibrium in our models holds as long
as the switching cost is not too high. To simplify expressions, we set t = 1.
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Case 2: Only Retailers use BBP

With switching costs, the second-period marginal consumer located at x, incurs a switching cost
if he or she switches firms. We can write that

V—Tq—Go=0V— (1 —xq) — by — s, (A29)
1+b,—a,+s

a = A
x 5 (A30)

where the right-hand side is the consumer’s utility if this consumer switches to product B and
incurs the switching cost s. Similarly, the location of the marginal consumer at x; can be derived
as

v—ap—ap,—s=v—(1—xp) — b, (A31)

1 o Un —
140, —an—s (A32)

Ty = 9

The second period can be analyzed in the same way as in the main model.

Lemma Al. If only retailers use BBP, the second-period equilibrium is as follows:

a. Region I: If z1 € [0, ¢ T4 3 then wiy(z1) = 3+ 29”1 2 wiy(x1) = 34+ 5= 2”“, a(xy) =
4— 80215 gk (3y) =4 — M b (2y) = 4+ 280 and bi(z1) = 34 £=2EL. Only retailer
A poaches B’s customers.

b. Region II: If x| € (1+:158, g—%), then w’,(z1) = 5‘%} wiy(z1) = 42931’ ai(zy) = W+§’

al(zry) = % — 5, bh(2y) = EZPU 4+ 5, and by (1) = % — 5. Both retailers poach

each other’s customers

(0) = B — 222 gx(ay) =

*
Wya
1LHs and b*( )=2 +M Only retailer

c. Region III: If x| € [ 51"8,1] then w’,(x1) = 3 i 211+s)
298_|_8:r:1+4s a;:(-rl) 3+2x1+s b*(l‘l) %+8

B poaches A’s customers.

For Region II to exist, % + :1% < % — :1)’—8 which requires that s < 1. Moreover, within the range
that s < 1, we look for conditions under which the symmetric pure-strategy equilibrium exists.
In the first period, the marginal consumer at x; anticipates incurring the switching cost in the

second period by switching, therefore, we can write

v —tr] —ap +max [v —tx] — ap, v — t(1 — 1) — by, — s (A33)
=v—1t(1 —x1) — by + max[v —tx] —a, — s,v —t(1 — 1) — a,. (A34)
We analyze the first period decisions as in the main model and summarize our findings as follows.

Region II equilibrium. If z; € ( + i’g, 4_ —) the second-period equilibrium in Region II
applies. The first- period analysis is the same as in the main model without switching costs. We

obtain that z1 = 3 L4 M Using first-order conditions, we obtain a} = % + % — %,
b} = 91+% 235, and w}; wbl = 28%4 The first-period retail prices are a] = b} = %—%.
Retailers’ profits are 117, = I, = § g 4 8 _28 and manufacturers’ profits are II; , = II* , = 2;11'
Retailer A does not deviate from Region II to Region I if s < O 86 If retailer A
deviates to Region I, the price range that results in Region Iis b; —a; € [—@, —1— + 135] such that
z1 € [0, 1 + 35]. Given that b] = 312 — 25 the price range of deviation i is a1 € [%156 — 2—55, B )

The best-response price that firm A can deviate to is al such that 8*‘” = 0 in Region I, which



A6

A1 34013 _ 397s I px\ _ 43s 525 * OpER\
glves al = 34003 _ 3975 The profit after deviation is I, (a1, b}) = 1o 4 223 + 7 267 < i (at,b7) =

9 + £ if and only if s < % — %?124 ~ 0.86. Therefore, firm A does not have incentives to

dev1ate to Region I if s < 0.86.
Retailer A does not deviate from Region II to Region III if s < 0.41. If retailer A

deviates to Region III, then the price range that results in Region III is by — a1 € [13(1_8) E] such
that 21 € [£ —325,1]. Given that bj = 312 — 25 the price range of deviation i 1s ap € BB — %, U5,

The best-response prlce that retailer A can dev1ate to is al’f such that 8”“ = O in Region I, which
glves a{U = 232 4 25 The profit after deviation is II/If (a]/f,b7) = 2 + 12 + 408 < L (a3, 07) =

rat
9 + 52225 if and only if s < %g 2V11125631 =~ 0.41. Therefore, firm A does not have incentives to

dev1ate to Region IIT if s < 0.41.

Manufacturer A does not deviate from Region II to Region I if s < 0.86. If
manufacturer A deviates to Region I, the price range that results in Region I is wy — we1 €
[— 187 —1871%5_5)} such that z1 € [0, % + 25]. Given that w}; = 214 " the price range of deviation

81 81
. 1631 _ 187s 4017 oIl ; ; 3 3 i
is wa1 €[G5 — T3p w1)- gt < 0 over this region, therefore, he best-response prlce that

manufacturer A can deviate to is w!; = 1f0351 11%753 The profit after deviation is IIZ (Wi, w},) =

29521223 |, 178042001s _ 3595105752 _ 67l 178042001 _ 4851/30628572022
50808600 T 76212900 50808600 < I (W wpy) = 324 1 if and only if s < 107853171 107853171~

0.86. Therefore, manufacturer A does not have incentives to deviate to Region I if s < 0.86.
Manufacturer A does not deviate from Region II to Region III if s < 0.38. If
manufacturer A deviates to Region HI then the price range that results in Region III is wy —wq1 €

[1871(?};5), %] such that z; € ﬁ - E7 . Given that wj; = %, the price range of deviation
is wg1 € [%, % + 11%755] aai[ij* > 0 over this region. Therefore, the best-response price that
manufacturer A can deviate to is wll! = 4518?) + 11%758 The profit after deviation is IIZIL (0!, w},) =

478220429 | 76799221s _ 359510572 671 IIT( 1
152425800 1 76212900 50808600 = I (why, wiy) = 331~ However, after deviation, z1" (@, wy;) <

1 if and only if s > % ~ 0.38. When s < 0.38, manufacturer A cannot deviate to the price in
Region III that results in z/!(w,, w};) > 1. Therefore, manufacturer A does not have incentives
to deviate to Region III when s < 0.38.

Overall, the above analysis shows that the symmetric pure-strategy equilibrium exists if switching

cost is not too large; that is, s < 0.38.

Case 3: Manufacturers and Retailers both use BBP

When manufacturers also use BBP, the analysis is analogous. We incorporate the switching cost s
into the model in Case 3 of the main paper. The second-period equilibrium becomes

Lemma A2. If both manufacturers and retailers use BBP, the second-period equilibrium is as
follows:

a. Region I: If 1 € [0 ,11—%3], then w, (1) = 3 — 103?1 — 5, Wio(z1) = 145 — 4wy, wy, (v1) =0,
and wi, (x1) =

81 ai(z1) = 1+ s — 21, biy(21) = 0, af(z1) = 4 — 259 and
bi(x1) =4+ M Only retailer A poaches B’s customers.

10 > 10 37 3
= = and wpo(en) = 3+ 5 - 8’“- ap(r1) = g+ 4S+32“ » by(m) =

al(r1) =4- %, and bl (z1) =4+ M Both retazlers poach each other’s customers.

b. Region II: If x1 € (45, 92%) then w¥, (z1) = 3 — 10;“ — 2wk (v1) = B2+ Bk (1) =

>t Ol
W
»
|
W
o
8
Iy

3 37

and wi,(z1) = 4a1 + s — 3. af(z1) = § + B2 pr(gg) = —F — =400 g (g ) =0, and

c. Region III: If v1 € [—9 o0 1, then wy, (z1) = 0, wp,(r1) = s 4 8%, wy (x1) 10"31 — stl
*
9 an

bi(x1) = 2x1 + s — 1. Only retailer B poaches A’s customers.
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For region 1I to exist, 1%63 < 91—?.3 which requires s < 4. We examine conditions under which the
symmetric pure-strategy equilibrium exists.
Region II equilibrium exists when s < 0.63. If 2; € (4 92%) the second-period

10 0 10
equilibrium in Region IT applies. The first-period analysis is the same as in the main model without
switching costs. We obtain that z; = % + %. Using first-order conditions, we obtain the
first-period wholesale prices wj; = wy, = %6 - % First-period retail prices are a] = b} = %2— %.
Retailer profits are I, = II*,, = % +2 8_185. Manufacturer profits are Iy , = 1I7 ., = % + %.

Retailer A does not deviate from Region II to Region I if s < 4. If retailer A deviates

to Region I, then the price range that results in Region I is by — aq € [—%0, —}ﬁQ + %5} such that
z1 € [0, LEE]. Given that bj = 1278 — 85 the price range of deviation is a; € [136% — 185 1636 _ 85)

I
a%;{“ < 0 over this price region. Therefore, the best-response price that retailer A can deviate to

i« ol _ 1564 _ 16s cogso s T (A1 pry — 1076s | 492126952 IT (% pry —
is ay = S — g% The profit after deviation is II,,,(a1,b7) = S58 + a0 < Hyai(al, b]) =
401 8°—8s

16z + “g1 - Therefore, retailer A does not have incentives to deviate to Region I when s < 4.
Retailer A does not deviate from Region II to Region III if s < 3.02. If retailer A

deviates to Region III, the price range that results in Region III is b; — a1 € [32585, @] such that
z1 € [%5,1]. Given that by = 1216 — 85 the price range of deviation is a; € [2167722 98]

10 0 9>
The best-response price that retailer A can deviate to is &{H . The profit after deviation is
(a},b}) if and only if s < 20V130T9 _ 402 ~ 302

H%tl(&{nvbf) = % + 175358S + ggg; < H%t 5
Therefore, retailer A does not have incentives to deviate to Region III if s < 3.02.

Manufacturer A does not deviate from Region II to Region I if s < 3.09. If
manufacturer A deviates to Region I, then the price range that results in Region I is wy — wq1 €
[— %0, —3864-9165] such that z1 € [0, 555]. Given that wj; = % — %, the price range of deviation
is wq1 € [% — %, % — %] %L%;t < 0. Therefore, the best-response price that manufacturer A

w,
can deviate to is wl; = 49 — 185 The profit after deviation is IIL,, (@), , wjy) < I, (wiy, wiy) =

1039 | s2-—8s 241533613—22201/1690639070
Tes T T97 as long as s < 8580717 ~ 3.09. Therefore, manufacturer A does not

have incentives to deviate to Region I if s < 3.09.
Manufacturer A does not deviate from Region II to Region III if s < 0.63. If

manufacturer A deviates to Region III, then the price range that results in Region III is wp; —
Wwey € [3004916s 9161 guch that 1 € [%2,1]. Given that wj; = %€ — 28 the price range of

deviation is w,; € [0, %] The best-response price that manufacturer A can deviate to is
19

wlll = 9161616s jf o 2 ~ 1.32 and wl{! = 118816915 otherwise. If s < 1.32, the profit

al ™ 405 2511

cogion s TUIIT (A TTT s\ 12710647-4245659s2 | 10473301 IT (y a5\ s :

after deviation is ITyq(wy1", wy) = 11088900 + Teasizg < Wipae(wyy, wy;) if and only if
16005247 _ 555v/330992905 IIT(AIIT Db

5 < 9319778 — emivris— ~ 0.63. If s > 1.32, then z1"" (0,1, wy;) > 1 so that the equilibrium in

Region III does not exist. Therefore, manufacturer A does not have incentives to deviate to Region
III when s < 0.63.

A-1.5 Partial Market Coverage

We focus our conjectural assessment on the symmetric pure-strategy equilibrium. The market
could be partially covered in one of the two periods. We consider two separate settings: First, the
market is fully covered in the first period and partially covered in the second period. Second, the
market is partially covered in the first period and fully covered in the second period. We find that
the symmetric pure-strategy equilibrium in the first scenario does not exist. The intuition is that
firms can issue behavior-based prices in the second period. If the market is partially covered, firms
issue low new-customer prices to cater to consumers who did not buy in the first period and cover
the market in the second period. Below, we analyze the symmetric pure-strategy equilibrium in
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the second scenario. To simplify exhibition, we standardize ¢t = 1. We summarize the equilibrium
outcomes in Table A2.

Case 1: Without BBP

With channels, the consumption pattern is the same as in Figure A1. We obtain that x,; = v—a and
xp = 1—v—b. Retailers’ profit functions are Il,, = (a—wg)zq1 and I, = (b—wp)(1—xp1). Retailers’
prices are a*(wg, wp) = ”‘*‘% and b*(wg, wp) = % Manufacturers’ profits are Il,, = weZq1 and
Iy = wy(1 — 2p1). Equilibrium wholesale prices are w}; = wj = §. Manufacturers’ profits over two
periods are Iy , = 1I7 ,, = % and retailers’ profits over two periods are II7,, = II7,, = %. The
marginal consumers are located at z;; = 7 and x;; = 1 — 7. The market is partially covered if and

only if 2 < 1; that is, v < 2.

Case 2: With Retail BBP

When only retailers use BBP, the consumption pattern that arises in equilibrium is the same as in

Figure A2. We obtain the second-period marginal consumers: z, = %%’ xTp = Hb(’%an, and
Ty = Hb"%a". Retailers’ profit functions are 1,40 = (ap — We2) min(xy, 41) + (an — we2) (T2 — T41)
and Ilp0 = (b, — wp)(1 — max(xp, xp1)) + (b — wp2)(xzp1 — x2). Retailers set new-customer

prices to compete for consumers who did not buy in the first period, and set past-customer
prices so that the marginal consumers located at z,1 and zp; are indifferent between staying and

switching; that is, z,1 = x4 and zp; = x. We obtain that a) = 1+w”2+2‘”"1§4x“1+2wa2 and a} =
24-2wpa+4%p1 —8Tq1 +Wa2 — 3wy —14+4xp1 —2% 41 +Wa2 d v = Wp —248%p1 —4Tq1 +2Wa2
3 , bf = 3 , and b} = 3 .

Manufacturers’

second-period profit functions are Il 42 = weore and e = wpa (1 —x2). Manufacturers’ prices are

wk, = % and wy, = % The first-period marginal consumers make first-period

decisions to maximize total utilities in two periods. We can write that v —x41 — a1+ (v — 241 —a,) =
vV — Tq1 — a, that gives x4 =1+ Mﬂﬁgv. Similarly, v — (1 — xp1) — b1 + (v — (1 — xp1) — by) =
v — (1 — ap1) — by that gives xp = v + w. Retailers’ total profits over two periods are

ot = (@1 —wa1)Ta1 +1I o (Ta1, 2p1) and 114 = (b1—wb1)(1—$b1)+ﬂi§%(l’a1, xp1). Using first-order
conditions, we obtain a} = 23421 — 147wbi£é27w“1 and b = 239221 — 4 wbgll;lm“l. Manufacturers’

total profits are Il ,qr = Wa1Za1 +1L 40 (a1, 2p1) and e = wpi (1—2p1) +117 15 (a1, 2p1 ). First-order

conditions give wy, = wy; = % - %. xh = % > 0 if and only if v > & ~ 0.09.
The consumption pattern in Figure A2 holds for v € (0.09,2). The equilibrium profits are

I, =10, = — 76615v + 1091557 + 4150302 * _ TT* _ 22099024305983 _ 15365v
rat — “Trbt — 1078656 2157312 719104 wat — “rwbt T 202248 101124

for manufacturers.

for retailers and II

Case 3: With Wholesale and Retail BBP

When both manufacturers and retailers use BBP, the consumption pattern in Figure A2 still

applies. We obtain the second-period marginal consumers and obtain that: z, = Hb?%“”, Ty =
Hb"T_a", and o = Hb"%a". Retailers’ profit functions are .2 = (ap — Wao) Min(xg, Tq1) +

(an — Wan)(x2 — x41) and I pe = (bo — weo) (1 — max(xy, xp1)) + (b, — wpp)(Tp1 — x2). First-order

oy . . . . 4
conditions give the second-period retail prices: a;, = 29+2wa0+7wbigr8wbn+28wan _ (a:al(;rxbl), ay =

o
2 4 _
17+26wa0+wbz;-14wbn+4wan + (Ialg’aﬁ;l)’ by (zalgrxbl) + 7wao+2wbo+2fgubn+8wan 11 and bt =

2 . .
37+w“°+26w”z; dwpn +14Wan (z‘“; z01)  Manufacturers’ second-period profit functions are Il,ee =

WaoTal + Wan (Tp — Tp1 + T2 — 241) and ype = Weo(1 — Tp1) + W (a1 — T4 + Tp1 — z2). Wholesale

prices for past customers are set so that the consumers at x,1 and xp; are indifferent between

staying and switching; that is, 41 = x4 and xp; = . We obtain w},, = % + 139521 —2160zay

1343 » Yao T
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48 | 2976wy —T294xa1 % _ 45 | 2160ay—1395241 « _ 206 | T294wy —2976141 o
79T 1343 y Wy, = — 158 T 1343 ;and wy, = =53+ 1343 . The first-period

marginal consumers make first-period decisions to maximize total utilities in two periods. We can

write that v — x4 — a1 + (v — Ta1 — Gp) = U — X1 — ay, that gives x4 = 1 — % + W.
. _ : _ 62a1—17b
Similarly, v — (1 — 2p1) — b1 + (v — (1 = 2p1) — by) = v — (1 — 1) — by, that gives xy = v — L0,
Retailers’ total profits over two periods are Il = (a1 — Wa1)Ta1 + I 0 (%a1, 2p1) and Iy =
(b1 —wp1) (1 —2p1) +IL% 5 (a1, 2p1). Using first-order conditions, we obtain a} = % —v_3
and b% = % — % — % Manufacturers’ total profits are Ilyar = wa1Za1 + %40 (Ta1, Tp1)

. " . 79 11073
and Ilype = wer (1 — @p1) + 1115 (21, 2p1). First-order conditions give wj; = wj; = =3 — {57657
Th = % + % > 0. The consumption pattern in Figure A2 holds for v < % ~ 3.00 so that
s 4318v—3691)(604520— 79487 .
xp < % The equilibrium Eroﬁts are I}, = 1L, = (43180 584ié9798gv ) for retailers and
x  _ Trx _ 45199665 | 17v
10,0 = 11, = Soosm3se T a9 for manufacturers.

Comparing equilibrium profits in Cases 1, 2, and 3 (see Table A2), we find that when v € (0.09, 2)
such that the market is partially covered in both periods without BBP and in the first period with
BBP. When only retailers use BBP (Case 2), manufacturers’ and retailers’ profits are higher than
those without BBP (Case 1). When both manufacturers and retailers use BBP (Case 2), retailers’
profits are higher than those without BBP (Case 1) if v < 0.39 and manufacturers’ profits are higher
than those without BBP (Case 1) if v < 1.72. This finding suggests that when the market is not fully
covered, BBP can be beneficial for channel members even when only retailers use BBP, which was
not profitable with full market coverage in the main models. This is because when only retailers use
BBP, retailers and manufacturers reduce first-period prices to expand the segment of past customers
from whom they could charge a higher price in the second period. In the second period, retailers set
new-customer prices to serve consumers who did not buy in the first period. The market expansion
effects in the second period drive retailers’ profits to exceed those without BBP. Manufacturers’
first-period prices decline as retailers reduce retail prices and second-period wholesale prices increase
due to market expansion. The increase in the manufacturers’ second-period profits drives its total
profits to exceed those without BBP.
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Figure A1l: Case 1 Partial Market Coverage

Buy A Do Not Buy Buy B

Figure A2: Case 2 Partial Market Coverage

Buy A Do Not Buy Buy B
Period 1

0 Xa1 Xp1 1

Stay with A Buy A Buy B Stay with B
Period 2




Table A1l: Summary of Equilibrium Outcomes with Myopic Consumers

All

Case 1 Case 2 Case 3
Retailers use BBP No Yes Yes
Manufacturers use BBP No No Yes
Total Profits
(5920°+6480a+8631)1 2(39401a°1123318a+29160)¢
Channel (IT%,) 4.00¢ a%6(9+43)2 a281(9+31a;
N 480745520+ 671)¢ 39401a°+1233180+28053)¢

Manufacturer (IT%,,) 3.00t % ( ?54(%31052) )

; * 2(5a+36)1 1271a+3609)¢
Retailer (Hra,t) 1.00t W 162((2;7101)
First-Period Prices

- " 2(84a+107)E 4(930a+229)1

Wholesale (w¥,) 3.00¢ 71(620122 172301 51 795(1&1 -(;555%11 _5)8;

: * + +
Retail (al) 4.00t (giw W
Second-Period Prices
Wholesale uniform price (w},) 1.50¢
Retail uniform price (a}) 4.00¢
Wholesale past-customer price (w?,) 1.67t
Wholesale new-customer price (w,) 1.33t
Retail past-customer price (a}) 217t 2.22t
Retail new-customer price (a}) 1.83t 1.78t
Welfare

2 2

Consumer surplus (C'S*) 2v — 850t | 2v — (52 1;é2£23;9441)t 9y — (4084250 1§;€94£232?j241137)t
Social welfare (STW*) 2v — 0.50t 2v — 0.56t 2v — 0.60t

Table A2: Equilibrium Outcomes with Partial Market Coverage

Case 1 Case 2 Case 3
Manufacturers use BBP No No Yes
Retailers use BBP No Yes Yes
O 4150302 _ 766150 , 1091557 (4318v—3601)(604520—79487)
Retailers’ Total Profits 710104 1078656 1 2157312 BRAAGOTORR
Manufacturers’ Total Profits 2209907 +305983 _ 153650 45199665 4 17v”

4356

Retailers’ Period 1 Profits

202248 101124
77(11v—1)(11270—565)

8006 292
(2159v+2790)(10795v—245638)

5844697988

Manufacturers’ Period 1 Profits

6471936
7(11v—1)(287v—373)

(21590 12790) (17056 10— 11073)

U2
8
v2
1
’1)2
16
712
3 30892 H03 Ui T
: : ; 3u 30830 —2593 163v _ 876
Period 1 Retail Price i 25 46— o
3 H v v v
Period 1 Wholesale Price 5 Fs%g —141913 —7137 1%(6)07
: v v— 0]
Poriod 1 Demand : T wren
R - - Pl v —5390 57571561 _ 153170 | 867v
Retailers’ Period 2 Profits 16 32335068 343805764 353566 + 51316
" - 2 2 3361362885 _ 1445v> _ 209337v
Manulacturers Poriod 2 Profits | SN E— e S
: : : 3v _ —539v _ — v _ _ 48v _ _ 3w
Period 2 Retail Price 7 Pao = 6362 Pan = T 375 a, = 157607 — 73 n = 157507 — 7,
i : v — _ bov — _ 29V
Period 2 Wholesale Price 5 Z1’> Wao = Te7eds — 78 : Wan = 315914 — 146
Period 2 Demand % 5 5




