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Technical Appendix B to Accompany
"Increased (Platform) Competition Reduces (Seller) Competition"
by Shana Cui

This Technical Appendix expands the analysis from the paper to include multi-homing of
sellers, seller entry and competition, and endogenous platform strength. I begin by revisiting
the key equations, Lemmas, and Propositions detailed in the paper.

Equations, Lemmas, and Propositions from the Text
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Lemma 1. Suppose Sj faces no competition from Pk when Sj sells on Pk (j, k € {1,2}).

A —bS wy, .
M} and Sj’s total profit

Given wy;, Sj’s equilibrium output (i.e., sales) (ij) is 5
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Lemma 2. Suppose Sj faces no competition from Pk when Sj sells on Pk (j,k € {1,2}).

Then Pk’s profit-mazimizing commission for Sj is wy; = ﬁ
J

Lemma 3. Suppose Sj faces no competition from Pk when Sj sells on Pk (j,k € {1,2}).

. On| Ak;
6’“4A’” , Sj’s profit is ]“1[6—;;5], and Pk’s profit from the
o - e[Ay]
commission it collects from Sj is —35——.
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Then Sj’s equilibrium output (ij ) is

Lemma 4. Suppose Sj competes against Pk when Sj sells on Pk (j,k € {1,2}). Given
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(@) is paoy , and Sj’s total profit is 5 [qkj] where q;; = g*.

Lemma 5. Suppose Sj competes against Pk when Sj sells on Pk (j,k € {1,2}). Then Pk’s
profit-maximizing commission for Sj is
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Lemma 6. Suppose Sj competes against Pk when Sj sells on Pk (j,k € {1,2}). Then Sj’s
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, and Pk’s profit from the commission it collects from Sj and from

equilibrium output s , Sj’s profit is } , Pk’s equilibrium output
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entering Sj’s market is O, My; — F'. Pk sells more than Sj if Pk is a stronger seller than
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Proposition 1. Suppose platform entry is feasible (Condition F'S holds). In the monop-
olistic platform setting, both sellers sell on P and P enters both sellers’ product markets

o [(2+Qj)APj 2

in equilibrium. Sj’s equilibrium profit is 35 e } , and P’s equilibrium profit is
b J

OMp, +0O Mpy —2F.

Lemma 7. Suppose Condition FS holds and @1 > 1. Further suppose both platforms
commit not to enter. Then Sj (j € {1,2}) is mdzﬁer@nt between selling on P1 and selling
on P2 if § 91 = 1, whereas Sj sells on P1 if g 61 > 1.

Lemma 8. Suppose Condition FS holds and 8—; > 1. Further suppose platforms both make
CPv CPv

no commitment. If - <1, then Sj will sell on P1. If ¥ > 1, then Sj will: (i) sell on P1
15 15

2 2
when 8—; > [ﬁ—fﬂ ; and (i1) sell on P2 when 8—; < [i—?ﬂ .
Lemma 9. Suppose Condition FS holds and @1 > 1. Further suppose P1 commits not to
enter and P2 makes no commitment. Then Sj (j € {1,2}) will sell on P1.

Lemma 10. Suppose Condition FS holds and 91 > 1. Further suppose P1 makes no
commitment and P2 commits to no entry. Then Sj (G € {1,2}) will: (i) sell on P1 if
@1 > ¢;; and (i) sell on P2 if 81 < ;.

2 2

Proposition 2. Suppose platform entry is feasible (Condition FS holds), a third-party seller
benefits more from no competition than from reduced competition (Assumption BC holds),
and 8—; > 1. Then in equilibrium: (i) if g—; > ¢y, P1 makes no commitment, and both S1

and S2 sell on P1; (ii) if 8—; € (¢, 9y ), P1 makes no commitment whereas P2 commits not
to enter, and S1 sells on P1 whereas S2 sells on P2; (iii) if g—; € (1,¢,), P1 commits not

to enter, and both S1 and S2 sell on P1; and (iv) if g—; = 1, both platforms commit not to
enter, and each seller is indifferent between selling on P1 and selling on P2.
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Assumption BC if cfj < cgj, then ¢, > [ﬁ—fﬂ for j € {1,2}.



1 Multi-homing

In this section, sellers have the option to choose between single-homing, where they sell
exclusively on one platform, and multi-homing, where they sell on both platforms.

I now consider a game in which platforms P1 and P2 initially decide whether to commit
to not acting as sellers or to make no such commitment. Following these commitments,
sellers choose to either sell exclusively on one platform (single-homing) or on both platforms
(multi-homing). For those opting for single-homing, the decision of which platform to choose
is also made. Platforms that have not made any commitments then decide whether to enter
the market and, if so, which market to enter. Subsequently, P1 and P2 set their per-
unit commissions. Finally, each active seller determines the profit-maximizing price for its
products.

In this section, platforms launch exclusive programs that incentivize sellers to engage in
single-homing by offering increased visibility for those who sell exclusively on one platform.
Seller Sj (j € {1,2}) receives an exogenous boost ¢ By, from platform Pk (k € {1,2}), where
o = 1 if Sj sells on both platforms (multi-homing) and o > 1 if Sj sells exclusively on
Pk (single-homing). Therefore, o measures the platform’s rewards for single-homing sellers.
S [Ak] ]2

Lemma 3 implies that Sj’s profit from selling on Pk is — =
J

, where 0 = 1 if Sj sells on

both platforms and o > 1 if Sj sells exclusively on Pk.
Assumption 1. ©1 > 0, ¢f <3, ¢f) = ¢fy, and ¢f; > c&; for k,j € {1,2}.

Assumption 1 pertains to the setting where P1 is a stronger platform (i.e., ©; > ©5) but
a weaker seller (i.e., cf; > ¢f;) than P2, S1 is a stronger seller than S2 (i.e., ¢/ < ¢5, and

therefore Ay > Ays for k € {1,2}), and the imitation cost of each seller is the same for Pk
P

(ie., ¢l =ck,).
Lemma 11. Suppose Sj faces no competition from Pk when Sj sells on Pk (j, k € {1,2}).
U@k[AkJ]Q

Then Sj’s profit from selling on Pk is —

, and Pk’s profit from the commission it

A

collects from Sj is 553

, where 0 =1 if §j sells on both platforms and o > 1 if S sells

exclusively on Pk.

Proof. Since Sj receives an exogenous boost ¢Bj from platform Pk, where o = 1 if Sy
sells on both platforms and o > 1 if Sy sells exclusively on Pk, Lemma 3 implies that in the
U@k I:Ek] ]2

absence of competition in the seller market, Sj’s profit from selling on Pk is — s
J

, and
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Pk’s profit from the commission it collects from Sj is —45
J

, where 0 = 1 if Sj sells on

both platforms and o > 1 if Sj sells exclusively on Pk. B

Lemma 12. Suppose Sj competes against Pk when Sj sells on Pk (j,k € {1,2}). Then

2
Sj’s profit from selling on Pk is %(?,# [%} , and Pk’s profit from the commission it
ki J

collects from Sj is 0Oy My; — F, where o = 1 if Sj sells on both platforms and o > 1 if Sj

sells exclusively on Pk.
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Proof. Since Sj receives an exogenous boost o By, from platform Pk, where 0 = 1 if Sj sells on
both platforms and o > 1 if Sj sells exclusively on Pk, Lemma 6 implies that in the presence

2
of competition in the seller market, Sj’s profit from selling on Pk is ”6—(?5’“ [%] , and

PFE’s profit from the commission it collects from Sj is 0Oy Mj; — F', where o = 1 if Sj sells
on both platforms and o > 1 if Sj sells exclusively on Pk. W

Lemma 13. Suppose Condition FS and Assumption 1 hold, and both platforms commit not
to enter. Then Sj (j € {1,2}) sells on both platforms if o < 1 + 2, whereas Sj sells on P1
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65— if Sj sells exclusively on Pk. Sj’s

Proof. Lemma 11 implies that Sj’s profit is
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1667 1667
on P1 than when selling on P2 because

profit is if Sj sells on both platforms. Sj’s profit is higher when Sj sells

00, {&U } ’
1657
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1657

The last inequality in (14) reflects Alj = 323' from (10). The last inequality in (14) holds
due to ©; > O, by assumption.
S7’s profit is higher when Sj sells on both platforms than when selling on P1 if:
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S7’s profit is higher when Sj sells on P1 than when selling on both platforms if:
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(15) and (16) reflect ﬁlj = ng from (10). W

Lemma 14. Suppose Condition FS and Assumption 1 hold, and platforms both make no

commitment. Then Sj (j € {1,2}) sells on both platforms if o < 1+ GZ[A”] Sj sells on P1

GQ[AQJ]
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Proof. Lemma 12 implies that Sj’s profit is 09’“ [M

510 ] if Sj sells exclusively on Pk.
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516, 5 516, ] if Sj sells on both platforms. Sj’s profit is

Sj’s profit is ,6_51



higher when Sj sells on P1 than when selling on P2 because

00, [(2+Qj) Aljr 00, [(2+Qj) A2j]2@@1 A > 0, [A)%.  (17)
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The last inequality in (17) holds because ©; > ©, by assumption and A;; > A,; due to

cf;- > cg;- by assumption. Therefore, Sj’s profit is higher when Sj sells on both platforms

than when selling on P1 if:
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Sj’s profit is higher when Sj sells on P1 than when selling on both platforms if:
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Lemma 15. Suppose Condition FS and Assumption 1 hold, P1 commits not to enter and
1602[1-Q; ][(24+9;) Az |
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P2 makes no commitment. Then Sj sells on both platforms if o < 1+

)

1602[1-0Q; |[(2+9;) Agy]?

Sj sells on P1 ifo > 1+ ou[5+9, P[]

Proof. Condition FS ensures that P2 will enter Sj’s market if Sj sells on P2 (5 € {1,2}).
0'61 [ ﬁlj ]2

1657 if Sj sells exclusively on Pif 1. Lemma 12

Lemma 11 implies that Sj’s profit is
implies that Sj’s profit is 2% [_( 249 ) Agj
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55 T ] if Sy sells exclusively on P2. (11) implies that:

~ 2 ~ 2
a@l[Au} N U@Q{(HQJ-)A%F - @1[Au] . @[(HQJ-)A%]?
16b7 By 8+Q; 1655 [1— Q] B3 8 + €

2

=

@1 > [4 I_Qj(2+Qj)A2j

@_2 8+Q] Alj
(18)
(18) holds because
o 4T, (249Q) Ay |
L >1> ’ LY (19)
O, 8+Q] Alj




The last inequality in (19) holds because
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The last inequality in (21) holds because
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The last inequality in (20) holds because

ﬁlj = &2]‘ > A2j~ (23)

The equality in (23) reflects (10) and the inequality in (23) reflects (12).
(18)- (23) imply that Sj’s profit is higher when it sells on P1 than when it sells on P2.
Therefore, Sj’s profit is higher when Sj sells on both platforms than when selling on one

platform if:
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(24) reflects (11).
Sj’s profit is higher when Sj sells on P1 than when selling on both platforms if:

12 42
CH [AU} 0, [(2+Q )Azjr 00 [Au]
1665 57| 8+ 1669

~ 2 ~ 2
o ]3] (0 [l2es) o) 701 3]
1655[1-9,] 53 8+ 16 55 [1 — Q]

J
0, [(2+Qj)Azj r

2
1+ 6[8;2% cosos14 80 QJH(QJFQ])QAZJ] |
j 2| A

Lemma 16. Suppose Condition F'S and Assumption 1 hold, P2 commits not to enter and

P1 makes no commitment. Then Sj sells on both platforms if: (i) either 8—; > ¢; and

0a(8+9; [ A, | o 1601 [1-9; |[(249;) Ay ]
160, (1, ][ (249 ) Ay 27 (i) or gt < ¢; and o < 1+ @2[8:9”2[A2J] i 8 sells

s, and Sj sells on P2 if g—; < ¢; and

o<1+

©3[8+2, 2By, |
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on P1 ifg—; > ¢; and o > 1+
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Proof. Condition FS ensures that P1 will enter Sj’s market if Sj sells on P1 (j € {1,2}).

Lemma 11 implies that Sj’s profit is % if Sj sells exclusively on P2. Lemma 12 implies
that Sj’s profit is "@1 [%] if Sj sells exclusively on P1. (11) and (4) imply that:
~ 72 92
70, {(2+Qj) AUT 5 79 Ay o & {(2+Qj) Ay r ., O Ay
e 8+ Q; < 1605 B3 8+Q; < 1687 [1— Q]
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N 61 > 8+ ADY o 61 > 5.
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(22) implies that ———% > 1. (12) and (10) imply that Agj = Ayj > Ayj. There-
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Lemmas 11 and 12 imply Sj’s profit is —s1 [(Hs%sgflj] + @21[272;] if Sj sells on both
J
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platforms.
e
Case 1. o > 9

(25) implies that Sj’s profit is higher when it sells on P1 than when it sells on P2. (11)
implies that:
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(27) implies that Sj’s profit is higher when it sells on both platforms than when it sells
@2[8+Qj ]2[52]' ]2
1601 [1-9; ][(2+9; ) Ay ]

on Plifo <1+ =, and Sj’s profit is higher when it sells on P1 than

0a[8+9; 2| Ay, |

when it sells on both platforms if ¢ > 1 + 660,210, ) AT
J J J

Case 1I. 8—; < ¢,

(25) implies that Sj’s profit is higher when it sells on P2 than when it sells on P1. (11)
implies that:

o {(HQJ')A”}Z@Z[&%T 092[%}2

s S 2 S
ﬁj 8+ Qj 16 bj 16 b2j

~ 12 12
0 [(2+0) Ay O Bu| 00| Ay
< 75 S 2 S

ﬁj 8+Qj 166j[1—§2j] 16ﬁj[1—Qj]
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— 28
©2[ Ay | (28)
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(28) implies that Sj’s profit is higher when it sells on both platforms than when it sells

on P2ifo <1+ 16@1[1fﬂj][(§+?j)§1“2
@2[8+Qj] [AQJ‘]

, and Sj’s profit is higher when it sells on P2 than

1601[1-9;][(249;) Ay )° [
0a2[8+Q, 12[ A"
Lemmas 13, 14, 15, and 16 imply that each seller prefers single-homing if the platform’s
rewards for single-homing sellers (o) exceed the benefits of multi-homing. The benefits of
02[Ag;)?
0u(80,

when it sells on both platforms if o > 1 +

if neither
9

multi-homing are: (i) 1+ % if both platforms commit not to enter; (ii) 1+



160[1-Q; ][(249;) Ag; |
018+ P[Ay;]
028+, 12[ Ag; |

1601 [1-; J[(2+€2; ) Ayy ]

P1 does not; and (v) 1+ 16@1[1_97'”(%{23')?”}2
’ ©2[8+0; 12[ Aoy |

not to enter while P1 does not. Conversely, sellers opt for multi-homing if the cumulative

profits from both platforms exceed the additional rewards offered for single-homing.

if P1 commits not to enter and P2 does

platform commits; (iii) 1 +

not; and (iv) 1+ 5 if P1 is stronger and P2 commits not to enter while

if P1 is relatively stronger and P2 commits

02849 ]*[ Ay ]2
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Lemma 17. Suppose g—; > ¢y (7 € {1,2}) and Assumption 1 holds. Then 1 >
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Proof. Assumption 1 implies Ay; > Ay, because Ag; = a; — Bf cf +1; cfj by definition
[Az;]?
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and cf; > cj; from Assumption 1. Therefore, < 1, and thus,
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67 6o !
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The last inequality in (31) holds because ZU > Ay; from (12). The last inequality in (32)
holds because Ay; = Ay; > Ay; from (10) and (12).
(4) implies that when 8—; s
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(29), (31), (32) and (33) imply that when §* > ¢,;:

(33)

S~ 12
1 ©: 8+ [A”] Oy _ O3 [Ay)" 160, [1—Q][(2+9;) Ay
> 5> > 5 > — == n
16@1[1—Qj][<2+QJ)A1J] 1 @1[A1j] @1[8+Qj]2 |:A1ji|
(34)
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(0 5; ) en ﬁ{ﬁi1}2+ﬁ{§12}2 > 1> @2[8+Qj]2[A21]2 @2[8+Qj}2[A22]2 >
@ @2[A21}2 @2[A22]2 16@2[1—Qj][(2+ﬁj)A21]2 > 16@2[1—Qj][(2+Qj)A22}2
91 @1[A11}2 @1[A12]2 @1[8+Qj]2[511]2 @1[84»9]‘]2[&12]2
Proof. (11), (12) and (8) imply that:
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4" +457 87 + )] 2A 12
657 m,(2+ %] Ay By 5] [_kj} |
S Ak] Akj
2 2 2 o
& [5(nj) +4ﬁ§ﬁﬂ[2j9j] G 6 35 m; EJFQJ’]AMAWJ#}? @jf
By ) (B) 2m, Ak Ay
- 9 [Akj]2+ (77 )(6;(?>2k]) ! 5? &
BEBY 159 +4][2+ P [AG] 60 [2+ Q] AyBy g o o2
- B8+ ;)7 - 8+ Q; 55 (D]
BYIAGY ;) [Bw)” _
> 5 + = 2ﬁf +77jAijkj
BYIBQ +4][2+4 QP [Ay]® BT [A]* 6n; (24 Q] Ay Ay, _
- (8 +Q;]? T2 8+ 1 Bkj Bt
_ 1AL
+ 85 [Akjf—% > 0
2 ' ‘ B
205Q; +4][2+ Q) — [8+ ] 87 (A 6[2+9;]— [8+Qj]njAijkj

2(8+9;]° [8+ 4]

Ay

12




2678~ In]” %

2
+ Ak > 0
2[5 +4][2+ )" - [8+ )" p o [4459Q;]n; Ay Ay
2 ﬁj [Akj] +
2(8 4+ Q] [8+ €]
2 Q1585 [A]°
4! ”]fj[ IR (36)
(36) holds because ©; € (0,1) and

2[5Q; +4][2+ ) - [8+ Q] > 0 < 2[5Q;+4][2+9]* > [8+Q]
& 2[5Q+4][4+ ()2 +49;] > 64+ Q7 + 169,

&[5 +4][8+2(2)°+8Q] > 64+ [ + 169y

& 50 [8+2(9)° +80;] +4[8+2(2)°+8Q] > 64+[Q)° +169;

& 409, +10[Q,]° +40 [, + 32+ 8[Q;)° + 329, — 64 — [Q;]* — 169, > 0

& 560 +10[Q2 +47(Q,]° —32 > 0 & Q;[56 +10(Q;)” +479Q;] > 32.
(37) holds because 2; € (0.5, 1).

(37)
(35) implies that:
1 [A,]° 1[4
11 12
§11+§12>@ 1 @ 1
1 [2u]” 1 [RL]” 1 [Au]” 1 [AL]
11 12 11 12
Tent o T o 25 |74 | T2 | 4 25 | 4
YT B (38)
L jAu| 4 1 | A
207 [ 4 ] 205 [ 4 ]
g—; € (,/gblj,qﬁlj) and (38) imply that:
C)
—1<¢11< ~§112+§12 —— — 1| ¢n1- (39)
O L(ﬂ) +L<ﬂ>
207 \ 4 2b5 \ 4
(4) and (39) imply that:
ST~ 12
O G11 + S12 8 +9] [Am}
o) — 2 2 Y ' 2
2 #(i) +T;5<AT> 16[1—Q][(2+9Q;) A ]

13



<:)16@1[1—9]-][(2“2]-)AnP 11+ S12

o~ 12 (A2 L (X 3 1 (40)
628+ 9 [ Aar | o (51) + 2 (82)
(4) implies that when 8—; < @y
%< 8+ z2j
@2 4 1—QJ(2+QJ) Alj
(41)
~ 2
@116[1— -][(2+Q)A1]] [( 8+ )Azj 16[1—9][(2+9Q;) Ay
2 , — 2
160, [1 —Q ][(2+Q)A1J]
= 2
0, [8+ Q] [A%]
(42)
(41) implies that:
~ 2
%%< 8+ € Ag; %
©, 6, 4/1-Q;(249Q;) ) Ay | O
ST~ 12
0:(8+ 9, | Ay |
=1< 5 (43)
1601 [1— Q] [(2+9;) Ayl
(42) and (43) imply that:
ST~ 12
160 [1- Q] [(2+) Ay* | _ 08+ 9] [Azj] )
@2[8+Qj]2[£2j]2 1601 [1 -] [(2+9;) Ay]°
(4), (30), g—; € (\/¢1;:¢1;), and 32]- > Ay, from (13) imply that:
~ 2 [x 17
0, 8-|—Qj Agj [@1]2 [8+Qj] [A2j]
— > >l=|—| > 5
@2 4 1—9](2+Q]) A1j @2 16[1—93][<2+QJ)A13]
i16@1[1—Qj][(2+~9j)2A1j]2>%'
92[8+Qj]2[ﬁzj} !
(45)

14



(29), (31), (44), and (45) imply that:

1601 [1-95][(2+8) Ay )7 L 82 05 [Ay]” 1602 [1-45][(2+ ) Azj]Z_

: 2[x. 7 01" 0,[A,] 2 [x 17
0,8+ 0, [&y] 1Ay O [8+9, " | &y
(46)
Observe that:
o(32) | o oA
1j s 27 15
e 80; AU—W;A% = —B7 Ay+B5 Doy = BT [Dgj— Ayy] = B7m;[es; — ;] < 0.
j J j
(47)
The inequality in (47) holds because ij > cgpj by assumption.
¢f < ¢5 from Assumption 1 and (47) imply that:
A22r [Amr
— — . 48
[Am Ay (48)
Further observe that:
(2 ~
Ari) s OOy ~ 00 ~
58 T g Bam s Ay = = 87 g+ b Ay < 0, and (49)
J J J
(2 ~
Ay) s 009 ~ OA; ~
B s S S Ay Ay = — B A+ b7 Ay < 0. (50)
J J J

The inequalities in (49) and (50) hold because Bf > bf from (11), 82]- > Ay and ﬁlj > Ay,
from (13).
¢ < 5 from Assumption 1, (49), and (50) imply that:

{Algr {Anr {Amr
_ _ and _
AQQ A21 AIZ

(46), (48), and (51) imply that:
_ 1661 [1-95][(2+9) Ay )P _ 1661 [1-95][(2+9;) A ]? _ 0, [An)”
~ 2 ~ 2 2
@2[8+Qj]2[A21] @2[8+Qj]2[A22} ©1 " ©:[Ay]

1

05 [Ag]? _ 166, [1- 9] [(2+9;) Ag P 16051 —Q][(2+9Q;) Ayl

01 [Ar]? @1[8+Qj]2[£11r @1[8+Qj]2[312r "

>

ek[gkl]Q 9k[£k2]2
865  8by

~ 12
Condition FR ©; M;; — Ok [Siff]
2
U@k[£k1]2 U@k[zk2]2
gvy  8by 2

, O My —

< F < min{@kng—

15



Condition FR ensures that the feasibility of platform entry is maintained in scenarios
allowing multi-homing.

Proposition 3. Suppose (\ /1 gblj) and Assumption 1 holds. Further suppose 21 =

Qs and Condition FR holds. Then in equilibrium: (i) if o > 142821211+, Jau ) , both P1
02[8+Q; [AQl]

and P2 commit not to enter, and both sellers sell on P1; (i) if o € (14 2521=2 ”(?r?j)%m]
©2[8+9; 1*[ Asz |

1601[1-9; ][ (2+9;) A11)?
@2[8+Qj]2[521}2
S1 sells on both platforms while S2 sells exclusively on P2; (iii) if o € (1 +
1 1601[1-9; ][ (249, ) Ai2 ]2

@2[8“1‘9]’]2[&22}2

both sellers sell on both platforms; () if o € (1 + %, 1+ 92%21] ) both platforms

make no commitments, and S1 sells on both platforms and S2 sells on P1; and (v) if

1+

), P1 makes no commitment and P2 commits not to enter, and

O2[A2;]?
01[A11]%°

), P1 makes no commitment and P2 commits not to enter, and

o€ <1 1+ 22{222}» both platforms make no commitments, and each seller sells on both

platforms.

Proof. Condition FS ensures that each platform enters each seller’s market if the platform
makes no commitment. Since S1 and S2 sell independent products, S1’s choice of platform
is independent of S2’s choice of platform.

Casel. o0>1+ 16@1[1_%”(%%)?1112
@2[8—0—93-]2[521]

. Lemma 18 implies that:

160, (1 -0 11(2+Q:) AL T? 160, [1—Q;1[(2+Q:) A O, Oy [An |
o> 14 1 J][(2+~J)2 1] . 1 ]][(2+~J)2 12] 1+@_>1+@ {Aﬂ?
028+ 91 [ Aar | 0, (8+ 91" [ Az ! 1An
>1+@2[A22]z >1+16@2[1—Qj][(2+NQJ-)2A21]2 >1+1662[1—Qj][(2+NQj)2A22]2_
O1[As] el[8+9j]2[An] 61[8+Qj]2[A12]

(52)

If P2 makes no commitment, (52), Lemmas 14 and 15 imply that both sellers sell on P1.
Lemmas 11 and 12 imply that: (i) P1’s profit is 0©; My; — F 4+ 0O M5 — F' if P1 makes
091[511]2 091[312]2

855 T if P1 commits not to enter.
2

no commitment; and (ii) P1’s profit is

2
Condition FS ensures that ©, M;; — F > Lbs i , i.e., P1 secures more profit by making no

commitment than by committing to no entry. Therefore, if P2 makes no commitment, then
P1 makes no commitment, and both S1 and S2 sell on P1 if o > 2.

If P2 commits not to enter, (52), Lemmas 13 and 16 imply that both sellers: (i) sell on

P2 if P1 makes no commitment; and (ii) sell on P1 if P1 commits not to enter. Lemmas 11

~ 12 ~ 12

and 12 imply that P1’s profit is: (i) Ugliﬁ;l] Uelg[bAsu]
1 2

(ii) zero if P1 makes no commitment. Therefore, P1 secures more profit by committing not

16
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to enter than by making no commitment in this case. Consequently, if P2 commits not to
enter, then P1 commits not to enter, and both S1 and S2 sell on P1 if o > 2.

If P1 commits not to enter, (52), Lemmas 13 and 15 imply that both sellers sell on P1,
regardless of P2’s commitment. Therefore, if P1 commits not to enter, then P2 is indifferent
between making no commitment and committing not to enter if o > 2.

If P1 makes no commitment, (52), Lemmas 14 and 16 imply that both sellers: (i) sell on
P1 if P2 makes no commitment; and (ii) sell on P2 if P2 commits not to enter. Lemmas

003 A 2 c03[ A ?

11 and 12 imply that P2’s profit is: (i) 28[b521] 28[b522]
1 2

and (ii) zero if P2 makes no commitment. Therefore, P2 secures more profit by committing

not to enter than by making no commitment in this case. Consequently, if P1 makes no

commitment, then P2 commits not to enter, and both S1 and S2 sell on P1 if o > 2.

if P2 commits not to enter;

Consequently, in equilibrium, both P1 and P2 commit not to enter, and both sellers sell
on P1if o > 2.

CaseIl. o€ (1+ lﬁel[l_Qj}[(2+?j)§l2]2, 1691[1_Qj][(2+?j)§“]2 . Lemma 18 implies
@2[8+Qj}2[A22] @2[8+Qj}2[A21]

that:
160; [1 — Q] [(2+Qj)2A12]2 21,02, OB

1 1—(2+Q) ALl
+6@1[ J[(2+54) Au >0> 1+ .
@1 @1[A11]

: @2[8—1—91]2[321]2 @2[84—9;']2[322]

0, [Ag)°

160, [1 = %][(2+9) Au ] | 160;[1 - %][(2+9) An]’
SIS |

ST~ 12 S~ 12
©1[8+ Q] [An] O1[8 + Q] [Am]
(53)
If P2 makes no commitment, (53), Lemmas 14 and 15 imply that both sellers sell on P1.
Lemmas 11 and 12 imply that: (i) P1’s profit is 001 My — F 4+ 001 My — F if P1 makes
091[£11]2 091[312]2
8b7 8b5
. o [A,]"
Condition FS ensures that ©, M;; — F' > T
commitment than by committing to no entry.JTherefore, if P2 makes no commitment, then
P1 makes no commitment, and both S1 and S2 sell on P1 in this case.

> 1+ > 1+

no commitment; and (ii) P1’s profit is if P1 commits not to enter.

, i.e., P1 secures more profit by making no

If P2 commits not to enter, (53), Lemmas 13 and 16 imply that: (i) both sellers sell on
P1 if P1 commits not to enter; and (ii) S1 sells on both platforms and S2 sells on P2 if P1
makes no commitment. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F if P1
0@1[311]2 091[312]2

makes no commitment; and (ii) if P1 commits not to enter. Condition

8b7 8b5
~ 12 ~7 32
gO1| A cO1| A . .
FR ensures that © My, — F > 18[b511] 18[5512] . Therefore, if P2 commits not to enter,
1 2

then P1 makes no commitment in this case.

If P1 makes no commitment, (53), Lemmas 14 and 16 imply that: (i) both sellers sell on
P1 if P2 makes no commitment; and (ii) S1 sells on both platforms and S2 sells on P2 if P2
17



commits not to enter. Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no
@2[521]2 092[522]2
8b7 8b5
more profit by committing not to enter than by making no commitment. Consequently, if
P1 makes no commitment, then P2 commits not to enter, and S1 sells on both platforms

while S2 sells exclusively on P2 in this case.

commitment; and (ii) if P2 commits not to enter. Therefore, P2 secures

If P1 commits not to enter, (53), Lemmas 13 and 15 imply that both sellers sell on P1
regardless of P2’s commitment.

Consequently, in equilibrium, P1 makes no commitment and P2 commits not to enter, and

S1 sells on both platforms while S2 sells exclusively on P2 if o € (1 + 1661[1_Qj][(§+§2j)§12]2
O2[8+Q; ] [Agg]

Y

1 16@1[1fﬂj][(2+ﬂj)ml]z)
@2[8+Qj]2[£21]2 ’

1601 [1-9; ][ (249, ) A2 ]?
©2[8+9Q; }2[522 ]2

Case III. o € (1 +82,14 ) Lemma 18 implies that:

160,[1 -0 2+ Q) Ay P 160, [1—Q:1[(2+9Q;) Ap]? S} Oy [Ag]?
1+ 1 1][(2+N1)2 1] o1t 1] aH(erNJ)Q 12] >0>1+@_2>1+@2L21}2
0,8+ 0] [Am] 0,8+ Q] [Am] ! S
>1+@2[A22]z>1+16@2[1—Qj][(2+~Qj)2ﬁ21]2>1+16@2[1—Qj][(2+~9j)2A22]2'
O [Ar] @1[8+Qj]2[A11] @1[8+Qj]Q[Au]

(54)
If P2 makes no commitment, (54), Lemmas 14 and 15 imply that both sellers sell on P1.
Lemmas 11 and 12 imply that: (i) P1’s profit is 00, My; — F + 0O M5 — F' if P1 makes
091[511]2 061[512]2
8b7 8b5
. o[y, ]
Condition FS ensures that ©, M;; — F > T
commitment than by committing to no entry.]Therefore, if P2 makes no commitment, then
P1 makes no commitment, and both S1 and S2 sell on P1 in this case.

no commitment; and (ii) P1’s profit is if P1 commits not to enter.

, i.e., P1 secures more profit by making no

If P2 commits not to enter, (54), Lemmas 13 and 16 imply that: (i) both sellers sell on
P1 if P1 commits not to enter; and (ii) both sellers sell on both platforms if P1 makes no
commitment. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My — F+ 01 My, — F if P1
091[511]2 091[512]2

8b7 8b5
061[511]2 091[512}2
8b7 8b5

if P1 commits not to enter. Condition

makes no commitment; and (ii)

FR ensures that ©; M;; — F >

061[311]2 091[512]2
8b7 8b5

, which implies that ©; M;; — F' +

O, My —F >
no commitment.

. Therefore, if P2 commits not to enter, then P1 makes

If P1 makes no commitment, (54), Lemmas 14 and 16 imply that both sellers: (i) sell

on P1 if P2 makes no commitment; and (ii) sell on both platforms if P2 commits not to
18



enter. Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no commitment;
~ 92 ~ 92
..\ 62 A 0. A
(i) #1321, (3]
by committing not to enter than by making no commitment. Consequently, if P1 makes no
commitment, then P2 commits not to enter, and both sellers sell on both platforms in this
case.

if P2 commits not to enter. Therefore, P2 secures more profit

If P1 commits not to enter, (54), Lemmas 13 and 15 imply that both sellers sell on P1
regardless of P2’s commitment.

Consequently, in equilibrium, P1 makes no commitment and P2 commits not to enter,

and both sellers sell on both platforms if o € (1 + g—f, 1+ 1661@&1?8(3&[ (]ifgj )]éu]z).
2 j 22

Case IV. o € (1 + gﬂiﬂz, 1+ %). Lemma 18 implies that:

1601 [1— 0 ][(2+Q) A )
+ Y
@2[8+Q1]2 |:A21]

160 [1— Q] [(2+ Q) A

©
1 — >14+-2>0> 1+
0,[8+ Q] [A22]

> 1+

©,

1605 [1— Q] [(24+ Q) Ay P 160, [1—Q;][(2+9Q;) A
s 1t 2 i 1[( fvﬂ22ﬂ S 14 2| i 1L( fvﬂ22ﬂ‘
@1[A12] @1[8+Q]]2 |:A11:| @1[8+Q]]2 |:A12:|
(55)

If P2 makes no commitment, (55), Lemmas 14 and 15 imply that both sellers sell on P1.
Lemmas 11 and 12 imply that: (i) P1’s profit is 001 My — F 4+ 0©;1 My — F if P1 makes
U@l[ﬁn]z 091[512]2

8b7 8b5
. o[Ay]’
Condition FS ensures that ©; M;; — F' > T
commitment than by committing to no entry.JTherefore, if P2 makes no commitment, then
P1 makes no commitment, and both S1 and S2 sell on P1 in this case.

no commitment; and (ii) P1’s profit is if P1 commits not to enter.

, i.e., P1 secures more profit by making no

If P2 commits not to enter, (55), Lemmas 13 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F + ©1 My, — F if P1
91[£11]2 @1[512]2

8by 8b5

~7 12
el[fbgj] . which implies that ©, My, — F + ©, Myy — F >

makes no commitment; and (ii) if P1 commits not to enter. Condition

F'S ensures that ©; M;; — ' >

91[311]2 @1[512]2
8b7 8b5
each seller sells on both platforms in this case.

. Therefore, if P2 commits not to enter, P1 makes no commitment, and

If P1 makes no commitment, (55), Lemmas 14 and 16 imply that both sellers: (i) sell
on P1 if P2 makes no commitment; and (ii) sell on both platforms if P2 commits not to
enter. Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no commitment;

~ 2 ~ 2
w5 21220 ol

if P2 commits not to enter. Therefore, P2 secures more profit
19
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by committing not to enter than by making no commitment. Consequently, if P1 makes no
commitment, then P2 commits not to enter, and both sellers sell on both platforms in this
case.

If P1 commits not to enter, (55), Lemmas 13 and 15 imply that: (i) each seller sells on
both platforms if P2 commits not to enter; and (ii) sells on P1 if P2 makes no commitment.
Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no commitment; and

~ 12 ~ 12

.\ ©:2[A CHARS .

(ii) Q[Sb?] + 2Lb§2] if P2 commits not to enter. Therefore, P2 secures more profit by
1 2

committing not to enter than by making no commitment. Consequently, if P1 commits not
to enter, then P2 commits not to enter, and both sellers sell on both platforms in this case.

Consequently, in equilibrium, P1 makes no commitment and P2 commits not to enter,

and both sellers sell on both platforms if o € (1 + gﬂifﬂz, 1+ g—j).

Case V. o€ (1 + SHES + 92[A21]2). Lemma 18 implies that:

01[A12]*’ 01[A11)?
L1600 [1 -] [(249) AP | 1600 [1-9][(24Q) Al | €| Oa[Aw®
~ 2 ~ 2 2
@2[8+91]Q[A21] @2[8+Qj]Z[AQQ] ©, 01 [Ay]
Agy)? 1 1—Q][(24+ Q) Ay ? 1 1—Q][(24 Q) Agpl?
>1+L22]2>1+ 6@2[ J][( +NJ)2 21] > 14+ 662[ ]][( +N])2 22] '
01 [A] o1 [8+9,)° [An] 018 +9) [An]

(56)

If P2 makes no commitment, (56), Lemmas 14 and 15 imply that: (i) S1 sells on both
platforms and S2 sells on P1 if P1 makes no commitment; and (ii) both sellers sell on P1 if P1
commits not to enter. Lemmas 11 and 12 imply that: (i) P1’s profit is ©1 M1 — F+001 Mis—

A1 ESEY ML) T p——

F if P1 makes no commitment; and (ii) P1’s profit is

8b7 8b5
... 091[511]2 0@1[512]2 091[511]2
not to enter. Condition FR ensures that ©, M;; — F' > 559 T TR
~ 2 ~ 2
e.[A C . e.[A
and 0O M5 — F > %, which implies that ©; M1 — F + 001 M5 — F > %

091[312]2
8b5
sells on both platforms and S2 sells on P1 in this case.

. Therefore, if P2 makes no commitment, then P1 makes no commitment, and S1

If P2 commits not to enter, (56), Lemmas 13 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F + O, My, — F if P1
91[511]2 @1[512]2

8b7 8b5
@1[517']2 . . .
—5 which 1mphes that ©; My — F +0{ M, — F >

S
8b;

makes no commitment; and (ii) if P1 commits not to enter. Condition

FR ensures that ©, My; — F' >

91[511]2 @1[512]2
8b7 8b5
each seller sells on both platforms in this case.

. Therefore, if P2 commits not to enter, P1 makes no commitment, and

20



If P1 makes no commitment, (56), Lemmas 14 and 16 imply that: (i) S1 sells on both
platforms and S2 sells on P1 if P2 makes no commitment; and (ii) each seller sells on both
platforms if P2 commits not to enter. Lemmas 11 and 12 imply that P2’s profit is: (i)

~ 12 X 12
©2[Aa1]" | ©2[An] if P2 commits not to

©9 My, — F' if P2 makes no commitment; and (ii)

8by 8 b5
.. 092[521]2 U®2[£22]2 @2[321]2 @2[522]2
enter. Condition FR ensures that Oy My — F' > — 45 T Y YR
T b 1 2

i.e., P2 secures more profit by making no commitment than by committing not to enter.
Consequently, if P1 makes no commitment, then P2 makes no commitment, and S1 sells on
both platforms and S2 sells on P1 in this case.

If P1 commits not to enter, (56), Lemmas 13 and 15 imply that: (i) each seller sells on
both platforms if P2 commits not to enter; and (ii) sells on P1 if P2 makes no commitment.
Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no commitment; and

~ 12 ~ 12
..\ OafA 0] A . .
(ii) Q[Sbél] + 2[81;2] if P2 commits not to enter. Therefore, P2 secures more profit by
1 2

committing not to enter than by making no commitment. Consequently, if P1 commits not
to enter, then P2 commits not to enter, and both sellers sell on both platforms in this case.

Consequently, in equilibrium, both platforms make no commitments, and S1 sells on both

. O2[Agz)? @2[A21}2)
platforms and S2 sells on P1if o € (1 + ERINIEE 14+ olan )

Case VI. o € (1 + 1092019, (249 )AMZ, 1+ QQ[AT"]Q). Lemma 18 implies that:

01(8+9; *[An | 01[A12)
1+16@1[1—Ql] (24 Q) Ay ) - 1+16@1[1—Qj} [(2+9Q;) A 21,0 H@g (A ]?
~ 2 ~ 2 2
@2[8+Ql]2 |:A21] @2[8+Q]]2 |:A22:| @1 @1 [All]
e 2 [A22]z oo > 14 1602(1 ] [(2+Qj)2A21]2 14 1602[1 -] [(2+Qj)2ﬁ22]2.
O1[Ar] 01 (8+9 ] | Ay | 018+ | Ap|
(57)

If P2 makes no commitment, (57), Lemmas 14 and 15 imply that: (i) each seller sells on
both platforms if P1 makes no commitment; and (ii) both sellers sell on P1 if P1 commits
not to enter. Lemmas 11 and 12 imply that: (i) P1’s profit is ©; M1y — F + ©1 My, — F'if

091[511}2 091[512]2

P1 makes no commitment; and (ii) P1’s profit is if P1 commits not to

8b7 8b5
~ 72 ~ 72
o oi[A e1[A . .
enter. Condition FR ensures that ©; M, — F > i li bsu] i 18[ b512] , which implies that
1 2

~ 2 ~ 2
Oy My, — F + 0, My, — F > 22120 cor 8]
1 2

then P1 makes no commitment, and each seller sells on both platforms in this case.

. Therefore, if P2 makes no commitment,

If P2 commits not to enter, (57), Lemmas 13 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F + ©1 My, — F if P1
91[311]2 @1[512]2

8b7 8b5

makes no commitment; and (ii) if P1 commits not to enter. Condition
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~ 12
01[Ay;
FR ensures that O, M;; — F > 1[8b51]]

J
91[511]2 @1[812]2
8b7 8b5
each seller sells on both platforms in this case.

, which implies that ©; My; — F + © My, — F >

. Therefore, if P2 commits not to enter, P1 makes no commitment, and

If P1 makes no commitment, (57), Lemmas 14 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P2’s profit is: (i) Oy My, — F + Oy My — F' if P2

~ 12 ~ 42
O2( Ao ] | G2 Aar] if P2 commits not to enter. Condition FR

makes no commitment; and (ii)

8b7 8b5
~ 2 ~ 2 ~ 2 ~ 2
ensures that ©9 My, — F > 0928[?;1] 0628[2522} o [Si;l] o [8132] , which implies that
@2[321]2 92[522}2

. Consequently, if P1 makes no commitment,

@QMgl—F+@2M22—F> 867 863
then P2 makes no commitment, and each seller sells on both platforms in this case.

If P1 commits not to enter, (57), Lemmas 13 and 15 imply that each seller: (i)sells on
both platforms if P2 commits not to enter; and (ii) sells on P1 if P2 makes no commitment.
Lemmas 11 and 12 imply that P2’s profit is: (i) zero if P2 makes no commitment; and

~ 12 ~ 12

.y O2|A ©2| A . .

(ii) 2[81;1] + 2[5517;2] if P2 commits not to enter. Therefore, P2 secures more profit by
1 2

committing not to enter than by making no commitment. Consequently, if P1 commits not
to enter, then P2 commits not to enter, and both sellers sell on both platforms in this case.

Consequently, in equilibrium, both platforms make no commitments, and each seller sells

1602[1-Q; ][ (249Q; ) Aoy |2 4 O2[Ag2)?
®ﬂ8+QjF[£1d2 ’ CHINTIE

on both platforms if o € (1 +

Case VII. o€ [1+ 1662[1_Qj}[(2+?j)§22]2, 1+ 16@2[1_%”(??]’)?2”2 . Lemma 18 implies
O1[8+9;] [A12] ©1[8+Q;] [All}

that:
+16@1[1—Ql][(2+Ql)A11]2>1+16@1[1—Qj}[(2—|—§2]~)A12]2 0, 0 [Ag]?

1 R S22 4 22 s ;
@2[8+91]Q[A21] @2[8+Qj]2[A22] 0, O1 [An]

0, [Ag]” 160, [1—Q;][(2+9Q;) Ay | 160, [1—Q;][(2+9Q;) A’
— > 1+ — > 14 — )
@1 [A12] @1[8+Qj]2|:A11:| @1[8+Qj]2|:A12:|
(58)
If P2 makes no commitment, (58), Lemmas 14 and 15 imply that: (i) each seller sells on
both platforms if P1 makes no commitment; and (ii) S1 sells on both platforms and S2 sells

on P1 if P1 commits not to enter. Lemmas 11 and 12 imply that: (i) P1’s profit is ©; My; —
1[511]2 091[512]2

> 1+

. . .. . © .
F 4+ ©1 M5 — F if P1 makes no commitment; and (ii) P1’s profit is TS T if
1 2
. .. 701 A ? 001 A 2
P1 commits not to enter. Condition FR ensures that ©; M;; — F > 18[ bsu] 18[ b512]
1 2
~ 2 ~ 2 ~ 2 ~ 2
e.[A 00, [A L ) 00, [A 00, [A
1[8b1;1] 18[})512] , which implies that ©; My; — F' 4+ ©1 M5 — F > 18[b§11] 18[b§12]
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Therefore, if P2 makes no commitment, then P1 makes no commitment, and each seller sells
on both platforms in this case.

If P2 commits not to enter, (58), Lemmas 13 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F + O, My, — F if P1
@1[511]2 @1[512]2

8by 8b5

92
%, which implies that ©, My, — F +©, M, — F >

if P1 commits not to enter. Condition

makes no commitment; and (ii)

FR ensures that ©, M;; — F' >

@1[511]2 @1[512]2
8b7 8b5
each seller sells on both platforms in this case.

. Therefore, if P2 commits not to enter, P1 makes no commitment, and

If P1 makes no commitment, (58), Lemmas 14 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P2’s profit is: (i) ©y My — F' + Oy My — F' if P2
@2[321]2 92[522]2

makes no commitment; and (ii) if P2 commits not to enter. Condition FR

8by 8b5
~ 2 ~ 2 ~ 12 ~ 12
@[ A CHI @[ A ©:[A .
ensures that Qy My — F > ~ Zg[b;l] z 28[652} 2[86?] Q[Sb;] , which implies that
~ 2 ~ 2
@[ A @[ A ) _
Oy Moy — F+0O9 Moy — F > 2[81;1] 2[81;2} . Consequently, if P1 makes no commitment,
1 2

then P2 makes no commitment, and each seller sells on both platforms in this case.

If P1 commits not to enter, (58), Lemmas 13 and 15 imply that: (i) each seller sells
on both platforms if P2 commits not to enter; and (ii) S1 sells on both platforms and S2
sells on P1 if P2 makes no commitment. Lemmas 11 and 12 imply that P2’s profit is: (i)

. . o O2[Aar ]t @a[An]” . .
©y My — F' if P2 makes no commitment; and (ii) 2[81;;1] + 2[8b§2] if P2 commits not to
1 2
~ 42 ~ .2 ~ 92 ~ 12
. ASDY WA oOs| A [SYWAN [SHYWAN
enter. Condition FR ensures that ©, My — F' > 28[b521] zg[b;z] 2[817;1] 2[8b§2] )
1 2 1 2

Consequently, if P1 commits not to enter, then P2 commits not to enter, and S1 sells on
both platforms and S2 sells on P1 in this case.

Consequently, in equilibrium, both platforms make no commitments, each seller sells on
1602[1-0; ][(2+9;) Asa | 1602[1-0; |[(2+9;) Aa1 |
o8+, P[A12]” 01[8+9, *[An |°

both platforms if o € <1 +

Case VIII. o€ ( 1,1+ 16@2[1_9]'“(%?”')%22}2 . Lemma 18 implies that:
@1[8+Qj]2[A12]

+16@1[1—§21][(2+Ql) Ay )P N 1+16@1[1—Qj}[(2+9j) A ]?

2
1 —2 — > 1492 1, Selal
@2[8+91]Q[A21] @2[8+Q,-]2[A22]

@1 @1[A11]2
0 [An]” | 160:[1-%][(2+9) An]" | 160, [1-][(2+ ) An]’

>1+@ A 2 o[~ 2 9 [~ 2
1A 0,8+ Q] [AH} 0,8+ Q] [Au}

> 0.

(59)
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If P2 makes no commitment, (59), Lemmas 14 and 15 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that: (i) P1’s profit is ©; My; — F'+ ©1 My, — F if P1

~ 2 ~ 2
O2ul | @] by commits not to enter.

makes no commitment; and (ii) P1’s profit is

8b7 8b5
~ 2 ~ 2 ~ 2 ~ 2
.. e.[A e.[A e.[A e [A )
Condition FR ensures that ©; My, —F > 2 18[1)311] ? libslz] I[Sbél] z 18[bS12] , which
1 2 1 2
091[311 ]2 061[£12]2
implies that © My, — F + ©1 My, — F > T T Therefore, if P2 makes no
1 2

commitment, then P1 makes no commitment, and each seller sells on both platforms in this
case.

If P2 commits not to enter, (59), Lemmas 13 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P1’s profit is: (i) ©; My; — F + ©1 My, — F if P1
91[£11]2 @1[312]2

8by 8b5

~ 12
o1 [SAb;]] s which implies that @1 Mll - F + @1 M12 —F >

makes no commitment; and (ii) if P1 commits not to enter. Condition

FR ensures that ©, My; — F' >

91[311]2 @1[512]2
8b7 8b5
each seller sells on both platforms in this case.

. Therefore, if P2 commits not to enter, P1 makes no commitment, and

If P1 makes no commitment, (59), Lemmas 14 and 16 imply that each seller sells on both
platforms. Lemmas 11 and 12 imply that P2’s profit is: (i) Oy My — F + Oy My — F' if P2
@2[521]2 @2[522]2

makes no commitment; and (ii) if P2 commits not to enter. Condition FR

8b7 8b5
~ 2 ~ 2 ~ 2 e 2
ensures that ©9 My — F > 0928[:921] 0628[:522} o [8221] ©: [8222] , which implies that
92[521]2 92[522}2

Oy Moy — F +0O5 Moy — F > 557 TR Consequently, if P1 makes no commitment,

then P2 makes no commitment, and each seller sells on both platforms in this case.

If P1 commits not to enter, (59), Lemmas 13 and 15 imply that each seller sells on both

platforms. Lemmas 11 and 12 imply that P2’s profit is: (i) Oy Ma; — F + O3 My — F' if P2
@2[521]2 @2[522]2

makes no commitment; and (ii) if P2 commits not to enter. Condition

8b7 8b5
~ 2 ~ 2 ~ 2 ~ 2
ASDY WA cOs| A [SPAWAN (SPAPAN . . .
FR ensures that ©, My, — F > 28[ b;l] 28[ b522] 2[8 bél} 2[8 béz] , which implies
1 2 1 2
@2[521]2 @2[522]2 . .
that ©y My, — F + Og Moy — F > TS Y Consequently, if P1 commits not to
1 2

enter, then P2 makes no commitment, and each seller sells on both platforms in this case.

Consequently, in equilibrium, both platforms make no commitments, each seller sells on

both platforms if o € | 1,1+ 16@2[1_%”(%{1]')322}2 . i
@1[8+Qj]2[A12]

Proposition 4. Suppose g—; € (\ /1 ¢1j) and Assumption 1 holds. Further suppose 0, =
Qy € (0.5,1) and platform entry is feasible (Condition FR holds). Then CS < CSM if

—Q; Q;) A1)
oc (1 + 16041[1 ]][(§+~]) 211} : _ §112+§12 _ 2)
©2[8+Q;] [Agl] IS PSS ) IR B 2S5
265 | 4 25 | 4
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Proof. 1In the presence of platform entry, consumer surplus when consuming Pk’s product

and Sj’s product is given by

CS = U (QF, Q%) —phQr —piQ5,

1 2 2
= dik; Qkpj +dar; ng—i [dSkj (Qkpj) + 2 dyg; ij ng + dsg;j (ng) } _kaleI:j —ngng‘ (60)

(60) implies inverse demands are given by:

plljj = dygj — dsi;j ij — ng;
pfj = dagj — dagj ij — dsy; ng-
(1) and (2) imply that:
s s
f NGy +ﬁ] Qjaj . 6j C]]I; . n; C]]f
Y 2 S QP 21kj S QP 21kj
87 85 = [nj] By 85 = [nj] i 85 = [n)]
s mbioy+ B a; n; r
Dy;

= —~ ar; — ! a@;
e U R ) - R U] e
(61) - (64) imply that:

moy ﬂfejaj B n;050; + ﬁfozj 1 5?
1kj — S P 5 W2k — S P oy W3kj — S AP 29
B; 65 — [n;] B7 B; — [n;] 7Ok 37 57 — [n;]
1 7, 1 Br
dap : :

9 dSkj
:|2

IR T T I T T

where 0 = 1 if Sj sells on both platforms and o > 1 if Sj sells exclusively on Pk.

(60) implies that:

1 2 1 2
CS = du; Qp; + dowj Qp; — 5 dsj (Qh;)” — dary Qry Qrj — §d5kj Q%))

QL
= dig; Qp; — dag; (Qkpj)2 + % d3; (Qkpj)2 — durj Qp; Q;
+dap; ij — dsp; (Q%)Z + %d%j (ij)2 — dar; Qp; ij
+dyp; ng ij - pijkPj - P%Q%

= ij [dlkj - d3kak;Pj — dyj ng] + ng [d2kj - d5ka£j — dyp; Qkpj}

2 2

1 2 1 2
+5 daeg Qi)™ + 5 sk (ij) + daj Qi ij — Qi — ng%-

(61)

(62)

(66)
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(61), (62), and (66) imply that:
1 2 1 2
CS = Qrpt; + Quivn; + 5 dgr; (Qry)” + §d5kj Q%) + daw; Qr; Qi — Py Qb — Pl Qinj

1 2 1 2
= 3 dsj (Qr;)” + §d5k:j (Q;)” + dary Qs Q-

(67)
(65) and (67) imply that:

_ 1 B P12, 1 By s12, |1 ; P S
Y P e T T N T S
G LR + T Q] + 0,0 05

00y [5}9 55 - (77]')2}
(68)

where 0 = 1 if Sj sells on both platforms and o > 1 if Sj sells exclusively on Pk.
Lemma 6 and (68) imply that in the presence of platform entry, consumer surplus when
consuming Pk’s product and Sj’s product is:

ﬁ [g@kzk]- +njU®k(2+Qj)Akj:|2+£ |:a®k[2+ﬂj]Akj:|2+77‘ [aeka]- +ﬂja®k[2+ﬂj]AkJ‘ 00,[24+Q; ] Ak
2 J

oS — 2 285 (8+9;) 2 8+Q; 2 285 (849 ] 8+9;
- 2
0O |85 87 = (n,)’]
BS [ By m(249) 812 | B 12495144, 12 ANui o n[2495 18k ] [249;] Ak,
S R I e
= 00y : S P y ; = 0Ok,
CHEHEUN
(69)

where o = 1 if Sj sells on both platforms and ¢ > 1 if Sj sells exclusively on Pk. The last
equality in (69) reflects (8).
(60) implies that if Sj sells on Pk and Pk does not enter Sj’s product market, then
fj = 0. Thus, consumer surplus when consuming Sj’s product in the absence of platform
entry is given by

dsj 2
CS = dayy QEJ - Tj [ij] - pnggj' (70)
(70) implies that the inverse demand is given by:
Py = dokj — dsi; Q- (71)
(3) implies that:
G- o (72
Dy = pS  pS ki
J J
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(71) and (72) imply that:

A 1

D oand deps = ———— 73
ps 7 M T 08 (73)

dogj =

where 0 = 1 if Sj sells on both platforms and o > 1 if Sj sells exclusively on Pk.
(70) implies that:

dsi; A 2
Cs = Q3 {dzkj - %Q;} —PQ = QR [dary — day Q] + 7 [QF5]) - pEQ5

B 1
where o = 1 if Sj sells on both platforms and ¢ > 1 if Sj sells exclusively on Pk.The first
equality in (74) reflects (71), and the last equality in (74) reflects (73).

Lemma 3 and (74) imply that consumer surplus when consuming Sj’s product in the
absence of platform entry is:

dsii dsii
= pgj@ij’ + STk] [ng]Q - pgj@fj = 5Tk] [QE]]Q [ng}Qa (74)

2
O'@k

- S
2°

2

! | (75)

G

O’@k ﬁkj
4

Ay
4

cs

where 0 = 1 if Sj sells on both platforms and o > 1 if Sj sells exclusively on Pk.

Proposition 1 implies that when P1 is the monopoly platform, then in equilibrium, each
seller competes against P1 under MP. P1 does not provide the exogenous boost o under MP.
Therefore, (69) implies that consumer surplus under MP is:

csM = ©1611 + O1 619, (76)

1601[1-Q; ][(2+Qj)§11]2 STRESE ;
O2[8+Q; ]Q[Am] " [Ay 4L Ao
27 | 4 2b5

Since 0 € |1+

, Proposition 3 shows that

both P1 and P2 commit not to enter, and both sellers sell on P1. (75) implies that consumer

surplus is:

2 2

0'@1 811 091 z12
cSs =
205 | 4 %5 |4 |
where o > 1.
Observe that:
o, [A,]" oo, [A,]"
(e 11 o9 12
CS < CSM & <0 S}
%ig 1 2b§ 1 1611 + ©O1612
S0 < Sut 612 u

~ 12 2°
1 |Au -+ 1 A
267 | 4 265 | 4
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Proposition 4 shows that when the incumbent is a stronger platform (i.e., 61 € (\/¢1J7¢1J)
where \/¢,; > 1) but a weaker seller (i.e., ¢f; > ¢f;) than the entrant, 1ncreased plat-

form competition can reduce consumer surplus if the single-homing rewards offered by
16@1[1fﬂj][(2+§2j)A11]2)
)

@2[8+Qj]2[521]2
yet insufficient to offset the negative effects of decreased competition on consumers (i.e.,
o< S11+¢612

) ——2)-
A A 4 1 | A2
267 | 4 205 | 4

platforms are high enough to promote single-homing (i.e., o > 1 +
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2 Seller entry/competition

In this section, I explore two market categories, labeled as g € {1,2}, where each category

features price competition among more than two third-party sellers (i.e., n > 2).

If a representative consumer purchases q = (¢i, ..., ¢,) at prices p = (p1, ..., Pn), his util-

ity is:
n 1 n n
Ula,p) = Zdi%’_§ @) +2v> aig | - D> piai
i=1 i=1 j#i i=1
Utility maximization entails:
U(g,p -
%—di_%_’yz%_pi—o'

i=1
JF#i

(78) implies the inverse demand curve for firm i’s product is:

Pig,q-i) = di—q— v Z qj -
J#

(77)

(78)

(79)

Let ¢; denote firm 4’s constant unit cost of production (including the input price). Then

(79) implies that firm i’s profit is:
Ti(qi,a-i) = [Pi(g,9-i) —cilgi-

Summing (78) for all firms provides:

Zdi—zq@'—’)’zzﬁb—zpi =0

=1 =1 i=175=1 =1
2
& > di=> a—vy[n—-11) a—Y p =0
=1 =1 i=1 =1
< di—%‘—prirzdj—ij'—’Y[n—l]Qi—’Y[n—l]ZQj—ZPj = 0.
o e

(78) and (81) imply:

WY g+ di=Y = y[n=1lg—y[n=11> ¢—=> p =0

Jj=1 j=1 j=1 i=1 j=1
JF# JF# J# JF#i JjFi

(80)

(81)
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n

& yln—1lg = > (dj—p;)—[1+v(n—-2) Z% (82)
=1 =1
]j;éi ]j#i

(78) and (82) imply that for i =1,...,n

n

yln=tla = 3 (d=p)=[1+7(n=2)] Z[di =g p]
T

o {wn—n—w}% /N W ]

v i1 v
j#i
2(n—1)—1-v(n—-2
PN {’Y( ) . 7 ( )] G = — 75 d —p] —(1+~y[n—2])(d; —pi)
j=1
J#i

di—p][1+7(n=2)] =7 3 (d; —p;)

i=1

* J#u
e 171157 (n=1)] ' (83)

In the absence of platform entry.

Suppose third-party seller Sj sells on Platform Pk. If Pk does not enter seller market,
then Sj competes with the other n — 1 third-party sellers in the downstream market. (83)
imply that when Sj sells on Pk and Pk does not enter seller market, the initial demand for
Sj’s product is (j € {1,2,...,n}):

[ =g Ly (n=2)] =y 3 (du—pi™")

G " = 171 7(n_1)] 3
I define n
[di =1 +v(n=2)1=7 ¥ (d—ci)
~ h#j
B = [ (n 1) -

to be Sj’s "selling strength" on Pk in the absence of platform entry. (84) implies that &kj
represents consumers’ demand for Sj’s product in the absence of platform entry when each
third-party seller prices its product at cost.

Assumption 2. Third-party sellers in category g € {1,2} have symmetrical selling strength
(ie., forl#j, 1,je{1,2,..,n}), dj —¢§ =d; — ¢} —dsg—csg) and third-party sellers in
category 1 are stronger than those in category 2 (i.e., d°* — 51 > d°% — 52).
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Assumption 3. PI is a stronger seller than P2 (i.e., dy — ¢t > dy — cf').

Assumption 4. Platforms are stronger sellers than third-party sellers (i.e., dy — cb >
dSl . CSl).

(85) and Assumption 2 imply that the selling strength of Sj in category g, when selling
on Pk, is:

[d%9 — 5] [1+~7(n—2)] =7 [n—1](d% — )

By = 1A+ (n-1)]
[ =] [14y(n=2)—y(n-1)]  [d¥—c¥][1—y]  d%—c%
1117 (n—1)] e T ST CE

Assumption 2 and (86) imply that for [ # j, [,7 € {1,2,...,n}), and g € {1, 2},

Ry = Ao = Brgs Bt > Apoy Auy = By, (s7)
Assumptions 2, 3, and 4 imply that:

dy —cf >dy—cf > d — 5 > d%? - 2 (88)

Lemma 19. Suppose Assumption 2 holds. Further suppose Sj (j € {1,2,...,n}), whose

product is in category g (g € {1,2}), sells on Pk (j,k € {1,2}) and Pk does not enter Sj’s
@k[l—&-’y(n—?)][ds—cs—w}c\;‘g]

market. Given wy,, Sj’s equilibrium output (i.e., sales) (QSJ_NE) S T DEE ]

O[1-7][1+7(n—2)][d5—cS —w}E]?

and Sj’s total profit is T (D [Z e (=3

Proof. Suppose Sj (j € {1,2,...,n}) whose product lies in category ¢ (g € {1,2}) sells on Pk
(7, k € {1,2}) and Pk does not enter Sj’s market. (84) implies that Sj’s profit is:

7T%—NE _ [pgj—NE B w}i\;E B C}g} o, q;jj—NE
(89)
[dj _pfijE] [14+~v(n—2)]—7~ hz_:l (dh _p;j’:NE)
= (g —w)P -, ikt . (90)

[1=7][1+y(n-1)]

S—NE,

(90) implies that Sj chooses pfj’N E to maximize 73 ;

[dy =i M [Ty (n=2)] =~ 3 (dn— i V")
87TS._NE
kg -0 &

ope; NP [1=7][1+~(n-

=) [ et -]
[1—7][1+~(n—1)] a
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h=1
h#j
& [I+v(n=-2)][di+uwif+c ] =7 ) (d—pi V") = 2p5 VP [147(n—2)]
=%
v 3 (dw—pia M)
e el )
Pkj 2 2[1+7(n—2)]
(91)
(91) implies:
21+~ (n—2)]p; ™ = [1+7(n—2)][d;j +wig® + Zdh+7 ZPS NE
hsﬁJ hsﬁj
& WZPS ME = 2[1+y(n=2)1p; M =1+ (n—2)] [d;j+wp” + ¢ +vzdh
h;éj h?éj
[T+ (n—2)][2p) " —d; — wiF — "
& Zps NE A 112p k9 ]+Zdh. (92)
v h=1
h;é] h#j
Summing (91) for all firms provides:
n S _ ,S—NE
Z(d —l—wkE—i—c) 7]2_:1;(% Prn )
Zps NE _ J=1 . h#j
= 2 21+~ (n—2)]
nwkE+Zl(dj+ch) v[n—1] Zl(dj—pijE)
S—NE j= j=
= p = _
]21 2 2[14+~v(n—2)]
fy[n—l]zlpfj’NE nwkg + Z (dj—i-cf) vin—1] Zld
S-NE _ j= =
@ pu—
jz_:lp 2[1+7(n—2)] ) T 2[1+7(n—-2)]
S—NE v[n—1] }
And Di;
ot (e
nwkE—l—ZC [1+7(n—2)]2d— [n—1] % d;
_ j=1 + j=1 j=1
2 2[14+~v(n—2)]
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- ‘NE{2+27[TL_2]_7[”_1]}
2[14+~v(n—2)]

g + Z i [1+7(n=2)=y(n-1)] ¥ d;

B 2 * 2[1+~(n—2)]
n nwg +Zc 1-4] % d,
sne [2+7[2(n—=2)—(n—-1)] _ T = i=1
© e B R E=Tre)
n n 1-9] 3 4
s-ng 2+7[n—-3] j=1
D e T AP Dk R ey sy
[1+v(n—2)][nwkE+Zc] [1— ]zd
< ;ps = 2+v[n—3] 2+v[n—3]
[1+v(n—2>][nwkE+Zc] [1— ]zd
= pEJNEJFZpS s 2+7[n—3] 2+7[n—3] 53)

h#]
(92) and (93) imply that:

[1+’y(n—2)][2ps NE _ g, —wpf = ]

+Y 0 dy

pngE+
v h=1
n#j
[1+v(n—2)]|nw; —i—Zc] [1— ]Zd
a 2+vy[n—3] * 2+ [n—3]
& pijE+2pS it (n-2))
5
[1+v(n—2)][nwk9 +Z c] 11—~ d
- >+~ [n—3] +2+7[n—3]_2

o i
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_ [T+y(n—=2)]nwil? [1+y(n—2)] wy” =1
2+v[n—3] gl 2+47[n—3]
-4,
= [1+y(n=2)]d, [1+7(n=2)]c
T 24y 3] ,;dh+ Y i v
=
soneg [y +2[1+v(n—-2)]
= Py { v }
I [1+7(n—2)] 3 &
N . n 11 [1+v(n=2)]q nZ;
= Wy [1H7( 2)]{24—7(%—3) 7] 2+v[n—3] 2+v[n—3]
[1-7] Y dy )
[1-9]4d A~ [1+~y(n=2)]d; [1+7(n—2)]c
2+v[n—3] " 2+~7[n-3] ;d” ~ ~
hZj
PN ;j;NE2+7[2”_3]
v
_ NE . yn+ 2+v(n—3) S . 1 1
(147 2)][ Y[2+7(n—=3)] ]+j[1+7( 2)]l2+v(n—3) 7}
1y (n-2)] & o
nZj | 1—~ 1+~(n—2) " 1-y
2 [n—3] +df{2+v<n—s> ) %;dh[zﬂ(n—s) 1]
h#j
- p;jj_NE2+7[2n—3]
v
_ et r(n=2)][2+9(2n=3)] s 0oy 12+ [n—3]
= PR ey A LA b ey prpe )
~ s[l+v(n—-2)] (1-7) [1+~y(n—2)][2+7(n—-3)]
i hzlch 2+7[n—3] +d”{7[2+7(n—3)] v[2+7(n—3)] }
h#j
- -y —=2—7(n-3)
+hzldh[ 24+7(n—3) }
hj
o p;j;NEQ—Fv[Zn—S]
v
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i) e8]k (n=2)) 249 (n=2)]) 55 oLk (n=2)

Vs Y2+ (n—3)] “ Y247 (n—3)] 2 T n - 3]
h#j
A=+ 1y (n=D)][247(n=3)] &, [1+y(n—2)]
* Y2+ (n-3)] Zd 2+7[n-3]
h#j

2 2n—3
N p;j;NE +ﬂ7n ]

1
7[2+7(n—=3)]
Ay [T =]+ [1+7(n=2)][2+7(n=3)]]

+ [1+~v(n—2)] {wkg [2+7v(2n—3)] ~|—c [24+v(n—=2)]+7~ Z (cf—dh

o pS-NE _ 1
Dk - [24+7(2n—=3)][24+~v(n—3)]

Adi v =T+ [1T+y(n=2)][2+7(n=3)]]

+ [1+~v(n—-2)] {wkg [2+~v(2n—3)] +c [24+7v(n—2

iﬁM
I—I
—

(94)
(92) implies that:
201 +~(n—-2)] 4 [Ty (n—2)][dj +wlf +cf »
ZpSNE: 7 ( )]pijE_ [] kg J]+Zdh
v h=1
h#g h#j

[1+~(n—2)][dj +wi¥F + ¢ 21 +~v(n—-2
@Zdh_zpsm: (n=2)][d;twiy + ] 2[1+7(n=2)] s

v v +
hsﬁj h#]
& vz d =i MP) = [Ty (n=2)][d; +uwp” +cf ] —2[1+7(n—2)] pi;
igod.
E: ‘Lz_lﬁhNE = [1%_7(n”_2)][wh7_+c +*1‘_2p£7NE}'
;1
J
(95)
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(84) and (95) imply that:

sonp _ [=m " T+ (n=2)] = [T+ (n = 2)] [wli® +f +d; — 255" |

e [1=7y][1+~(n-1)]
N [1—i;r[34[rn7_(s]_1)] [dj — N — (WP + ¢f + dj — 2p N E) ]
- [1—i;r[3[+n7_(s]—1)][ b =] (96)
(96) implies that:

(90) and (97) imply that:

ve _ Op[l1—9][1+7(n—1)] ¢ g g2
WSJ - 1+7[n_2] [/fj } ) (98)
(94) implies that:

S—NE NE S
Drj  —Wkg €

1
[2+7(2n=3)][2+7(n—3)]
Adi[y[1=v]+[1+~v(n=2)][24+~(n—-3)]]

+ [1+v(n—=2)] {wkg [24+7v(2n—3)] +cf[2+7(n—2)]+72 (¢ —dn)
hZ
—wp 247 (2n=3)][2+y(n=3)] =] [2+7(2n=3)][2+7(n—-3)]}

1
T [2ra(2n-3)][2+7(n—3)]
-{dj{v[l—7]+[1+7(n—2>][2+7<n— N+ [1+7(n—2) Z S dy)
7
+wlE 14y (n—2)][2+7(2n—=3)] + & [L+7(n—2)][2+7(n—2)]

—wp [247(2n=3)][2+7(n=3)] =] [2+7(2n=3)][2+7(n—3)]}
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1
[2+~(2n=3)][24+v(n—3)]

M:

'{dj[v[l7]+[1+7(n2)][2+7(n3)]]+[1+7(n2)]7 (cn—dn)

>
S

Z
+wp” {1+y(n=2)=[2+7(n—=3)]} [2+7(2n—3)]
+Cf{[1+7(n—2)][2+7(n—2)]—[2+7(2n—3)][2+7(n—3)]}}(-99)

Observe that:

l+y(n—=2)—[2+7(n=-3)] = y[n-2-(n-3)]-1 = y-1;

[T+v(n=2)][2+7(n=2)]-[2+7(2n=3)][2+~(n—3)]

= [1+v(n=2)][24+v(n=34+1)]—-[1+v(n=2)+14+y(n—=1)][2+~v(n—3)]

= [1+9(n=2)][2+7(n=3)+7] - [1+7v(n-2)][2+~(n—-3)]

— [I+v(n=1)][2+7(n—3)]

= [1+y(n-2)][24+v(n=3)]+7[1+~v(n—2)]

— [1+y(n=2)][247y(n=3)]=[1+v(n—-1)][24+7(n—3)]

= y[1+y(n=2)]-[1+7(n=1)][24+7(n—=3)]

= 7[l+v(n=2)]-[1+y(n—-24+1)][2+7(n—3)]

= 7[l+v(n=2)]-[1+y(n=-2)+7][24+7(n—3)]

= y[1+y(n=2)]=[1+7(n=2)][2+v(n=3)]=7[2+7(n—=3)]

= 7{1+7(n=2)=[2+7(n=3)]} - [1+y(n=2)][2+y(n-3)]
= y[l+y(n=2)-2-79(n=-3)]-[1+7(n=-2)][2+7(n—=3)]
= v{rn-2-(n=3)] -1} =[1+7(n=2)][24+7(n—=3)]

= yly=1-[1+7(n=2)][24+7(n—=3)]

= —y[1=7]-[1+y(n=-2)][24+7(n-3)].
(100)
(99) and (100) imply that:

1
S—NE_, NE__S _
Pri W TG T 9y (2n—3)][24+7(n—3)]
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-{dj{v[l7]+[1+7(n2)][2+7(n 3+ [1+v(n—-2) Z

>
S

-1
—l—wkg [v—=1][2+7(2n—3)]
+{—r1=v]-[1+y(n=2)][2+7(n-3)]}}
B 1
[2+7(2n=3)][2+v(n—-3)]
Aldi =S {y[1=7]+[1+7(n=2)][2+~7(n—-3)]}
+ [14+v(n—2) 72 —wkg [1—7] [2+7(2n3)]}
hZ;

1
[2+7(2n=3)][24+v(n—3)]

A[di =S {v[1=~]+[1+v(n=2)][1+1+v(n—2-1)]}

+ [1+7(n=2)]y Y (& —dn) —wi®[1-7] [2+7(2n3)]}

h=1
h#j

1
[2+7(2n=3)][2+7(n—-3)]
Ald =G {17+ [1+y(n=2)][1+7(n=2)+1-7]}

+ 1y (n=2)]7 Y (e —dn) —wpy [17][2+7(2n3)]}
i
1
[2+7(2n=3)][2+7(n—3)]
Aldy =S T{v[1=7]+[1=7][1+7v(n—2)]+[1+7(n—2)]*}

h=1
h#j

+ [14+v(n—2 Z — wpy [17][2+7(2n3)]}
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1
[2+~(2n=3)][24+v(n—3)]

Aldj =] 1=~ [1+v(n=2)+7]+[dj =] [1+~(n-2)]

—[+y(n=2)]7 Y (d—c) —wi?[1—7] [2+7(2n—3)]}

24+~ (2n=3)][2+v(n—-3)]
Aldj =] [1=A][1+y(n=1)] —wiF[1=~] [24+7(2n —3)]

1
[2+7(2n=3)][2+7(n—3)]

Aldi =G [1=7][1+y(n=1)] —wp"[1=7] [24+7(2n = 3)]

+ [14+v(n=2)] | [dj—cf][1+7(n—2 72 (dn—c;, ]} (101)

hsﬁJ
(85) implies:
[di =S [14+v(n—2) Z (dy—¢f) = Ay [1—7][1+y(n—1)]. (102)
W7
(101) and (102) imply that:

1
S—NE_, NE__S _
Pei W TG T 19y (2n—3)][24+7(n—3)]

ALd = [1=A][1+7(n—1)] —wfF [1—~] [2+7(2n—3)]

—|—Akj[l—ﬂ[1+7(n_1>][1+7(n_2)]}
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l1—~
24+~ (2n—=3)][2+~v(n—3)]

{ [dj—cf} [1+7(n—1)]—w,i\;E [24+~v(2n—3)]

+ A1+ (n=1D)][1+7(n-2)]}

1=y{ -] 1+7(n=D]+ By [1+7(n-1)][1+7(n-2)]}
2+7(2n-3)][2+7(n—3)]
wig [1—7]

2+~v[n-3]"

(103)

Assumption 2, (103), and (86) imply that:

S—-NE NE S

1= { [ =] 4y (n= )]+ g 4y (= D)1+ (n=2)) ]

Pyj = ~Wky =G = [24+~(2n—=3)][2+~v(n—-3)]

wiy” [1—7]

2+v[n—3]

(1= {[d* =] [1+7(n—1)]+[d* =S| [1+~(n—2)]}
[2+v(2n—=3)][24+~v(n—3)]

w1 =]

g

2+ v[n—3]

-] [ -] [249(20-3)]  wlF[1-7)

247(2n=3)][2+7(n—3)] 2+~[n-3]
_ [1—7] [ds—cs]—w,i\;E[l—’y] _ [1—7] [ds—cs—wé\;}ﬂ. (104)
2+v[n—3] 2+vy[n—3]
(96) and (104) imply that:
S-NE _ 1+~ [n—2] [1—7] [ds_cs_wljciyE}
Wi T ATy (n-1)] 2+4[n-3]
B [1+7(n—2)][ds—cs—w{€\;’3] (105)

[T+~ (n=1)][24+y(n=3)] "
(98) and (105) imply that:

oove _ O[1=7][1+y(n—1)][1+7(n—2)]"[d° —* —w}f]"

T T 1+7[n—2] [1+y(n—1)F[2+7(n-3)]
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_ Gl (n=2)][d¥ =S —wlf]” (106)
[1+y(n=D][247(n-3)

Lemma 20. Suppose Assumption 2 holds. Further suppose n > 1 third-party sellers in
category g (g € {1,2}) sell on Pk (k € {1,2}) and Pk does not enter seller market in
category g. Then Pk’s profit-maximizing commission for each third-party seller in category

. NE __ d5-¢°
g 18 Wy, = 3

Proof. Lemma 19 implies that Pk chooses wli\;E to:

Maximize Hf_NE = w,i\;E O zn:q,fj_NE—i—ﬁkl
" [ } (107)
 NE "1+ (n—-2)] dS—cS—wli\;E _
Ui O L T Dl 2eaa=)]
B n[l+’y(n—2)][ds—cs—w,]€\;E] _
~ e T D)2+ (n-8)] ¥
= oL 0
8w,i\;E
n[l1+y(n—2)][d°—c¥ —wpF]  WNE n[l+~v(n—2)] _0
[1+v(n—=1)][24+7(n—3)] ¥ 1+y(n—1)][2+7(n—3)]
n[l+y(n—2)][d° —cf] _ WNE 2n[1+y(n—2)]
[1T+y(n—1)][24+7(n=3)] ™ [1+y(n—1)][2+7(n—3)]
& wp” dS;CS,
(108)

where II;; is the profit that Pk secures from sellers in category I (I € {1,2}, [ # g), I >0
if selllers in category [ sell on Pk, and II;; = 0 if selllers in category [ do not on Pk. B

Lemma 21. Suppose Assumption 2 holds. Further suppose n > 1 third-party sellers in
category g (9 € {1,2}) sell on Pk (k € {1,2}) and Pk does not enter seller market in
category g. Then each seller’s (Sj) equilibrium output (QE; NE) s @sz[kzjf;(LZ(—g}g)], Sj’s
e[1=y [ 14y (n=2) [ 149(n-1)][B4)? Oxnl 14+7(n—-2) [ 1+(n-1)][A4]”
4[24~(n—3)]? 4[2+v(n—=3)] ’

. © .
profit is , and Pk’s profit is

Proof. Lemmas 19 and 20 imply that consumers’ initial demand for product j is:

14y (n=2)] |d¥ 5 = 252

S—NE _

Uk I+ (n—1)][2+7(n—3)]
(=) [ =] Ay[1+v(n—2)] (10)
21+~ (n—1)][2+7(n—3)]  2[2+7(n—-3)]
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The last equality in (109) reflects (86).
Lemmas 19 and 20 imply that Sj’s profit is:

O [1 =] (147 (n—2)] [a5 & — 5= )
WfNE— k 7 yn c 2
J

[1+y(n=1)][2+7(n—3)]

Or[1 =] [1+7(n—-2)][d5 - T’
A1+ (n-1)][2+7(n—8)]
011147 (n-2)][14+7(n-1)] [Ay]’
— - . (110)
4[2+v(n—3)]

(110) reflects (86).

Lemma 20 and (109) imply that Pk’s profit from charging commissions from sellers in
category g is:

) . [+ (n—2)][d° =]
Hk—wkg Gk;qs kz 2[1+y(n—=1)][24+~v(n—=3)]
B dS—CS@ n(l+y(n—2)][d°—cf

D) o[ty (n—1)][2+~(n—3)]

Ol (n-2) [~ Onl1+7(n=2)][1+7(n-1)][Ay]
T (n-D][2+7(n-3)] 1247 (n-3)]

(111)
The last equality in (111) reflects (86). H

In the presence of platform entry.

If Pk enters Sj’s market, (83) implies that the initial demand for Sj’s product when Sj
sells on Pk is:
[dj —pi P T (1 v (n=2)) = [de —p{ "] =7 0 (du =9 ")
7
, (112
T3]+ (n-1)] )

and the initial demand for Pk’s product when Pk imitates category g product is:

S—E
qk]

>
[ T

(o= o[ P17 (n=2)]=7 3 (=95 ")
P-E _ h#k
= (1=t +~(n—1)

] . (113)
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Define:

[d;— ST +7(n=2)] =y [de—cl] =7 3 (dn—cf)

h=1

i
Ay = d 114
g T3]+ (n—1)] -

to be Sj’s "selling strength" on Pk when Pk enters Sj’s market, and

[de —cf [ [T+ (n-2)] - th (dn—c3)
_ Nk

A = 115
g T3] (n—1)] (o)

to be Pk’s "selling strength" when Pk competes with third-party sellers in seller market.
Assumption 2 and (114) imply that the selling strength of Sj in category g, when com-
peting with Pk, is:

[ng—cSQ}[1+’y(n—2)]—fy[dk—ckp] — zi: (ng—c )
=
%

>
S

By = 11ty (n—1)]

[d% — 5] [1+~y(n—2)]—v[dy—cf] —v[n—2][d% — %]
[1=7][1+y(n-1)]
[d% — 59 [1+7(n—=2)—v(n—=2)]—~[dy—cf] d% —c% —~y[dy—cf]

[L=7][1+7(n—1)] =]+ (n -]
(116)
Assumption 2 and (115) imply that the selling strength of Pk, when competing with Sj
in category g, is:

[dp —cP][1+7(n—2)] - i(ﬁwm )
ijg = ;

[1=7][1+y(n-1)]

[dr =i J[1+7(n—2)] =y [n—1][d% —c¥]
[1=7][1+7(n-1)]

Assumptions 2 and 3, (116), and (117) imply that for j # [, 5,1 € {1,2,...,n}, k,g €
{1,2}:

(117)

Apjg = Dkig = Apg, Ap1 > Ao, Arg < Agg; (118)
ijg = Zklg = Zkg7 Ap < Ao, Z1g > Z2g- (119)

Lemma 22. Suppose Assumption 2 holds. Further suppose Sj (j € {1,2,...n —1}) in
category g (g € {1,2}) sells on Pk (k € {1,2}) and Pk enters Sj’s market. Given wf,, Sj’s
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n— A n— Apiy—2wE
equilibrium output (i.e., sales) (QEJ’E) i e 214 1”2[;::)( D)t Begr—2 ’“g}, and Pk’s
n— A n—1]+A n— w n—
equilibrium output (i.e., sales) (qf %) is [1+7(n=2) { Ay 1];(:;[)2“( 2} il )

Proof. (112) implies that Sj’s profit is:

ng B [pfj’E — w,?g — cf] O q,fj’E. (120)

(113) implies that Pk’s profit is:

HfiE = [kaiE — Cf] O q,fiE —F+ w,fg O Z q,f;E + ﬁkh (121)
=1
2k
where IIj; is the profit that Pk secures from sellers in category [ (I € {1,2}, [ # g), My >0
if sellers in category [ sell on Pk, and Il;; = 0 if they do not sell on Pk.
(112), (113), and (121) imply that Pk chooses its price py; to maximize IT:

[1=y][1+v(n—
e Pl J[1+v(n—2)] 4 v[n—1] _ 0

T Al (- 1)) *“’kg[l—mlmn—l)]

PEN [dk—p ][1—1—7 n—2 ’)/Z dh—pkh

hZk
— [P =g 1y (n=2)] +wgy[n—1] =0
& 2p P14y (n-2)]
= [de+cf][1+7(n—2 Z dn — pin © +wkg’y[n—1]

\H\H

d k=1 w n—1
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4y (n—2)][de+cF] =7 i (dn—p5s) +wh v [n—1]

P—E 7:&
<:> —
Pk 2] (n

I+~

—2)]

[1+~(n—2)][d—cf +2¢ ] —fy (dh—cf—l—cﬁ—pf,:E)—irw{fgfy[n—l]

~ MMB

2[1+ n—2)]

e D - [ (- 2)]

2[1+7v(n—2)]

n

—’YZ dy - c) Z(ci—thEHwﬁ,ﬂn—l]}
h;«ék

. P
a1 2l - Y (=)

+2ch [T+ (n—=2)]4+7~ Z (p,fhE—cf)—irwfgv[n—l]}. (123)

(115) and (123) imply that:

A l1=] 149 (n—1)]+7 3 (057 =) +wf v [n—1]

h=1
& pii-df = = (124)

(112) and (120) imply that Sj chooses its price p; to maximize ﬁ,f] E,

[1=7][1+7(n—-1)]
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[y " —wiy =] ] [1 47 (n—2)]

I e
< [dj—pffE}[l‘i"Y(n—Q)] [dk— ’YZ dh_pkh
h;ék
h#j
= [ 7wl 1+ (n-2)] (125)
& [di+wi,+ ] [1+7(n=2)]—[d—p; " Z S
Nz
h#j

= 2p; P[4+ (n-2)]

d; +wE +c n
S—E kg Y
& : d — dn —
Dy 92 21+~ (n—2)] k— Pk +hzl( I )
htk
h#j
(126)
[T+y(n=2)][dj+wE+cF ] =~ |de—pf "+ > (dn—p ")
_ J
@ j —
Pr; 2[1+~7(n—2)]

[T+y(n=2)][dj — ¢ +wf, +2¢7 ] = | d—p "+ X (du =13y 7)

2[1+~(n—2)]

L+y(n—=2)][dj—c] =7 |de—cl+cl—pl P+ > (dn—cf + ¢ —pip7)

h=1
h+#k
_ h#j
2[14+~v(n—2)]
wfg—l—ch
2
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2[1+7v(n—2)] —~
htk
h#j
ke
9 . S
T | Pk _Ck+z pkh - h }+ 5 +Cj
hZk
h#j
1
= L+y(n=2)][d°=¢° dp—cl+(n—2)(d% =
G 7 =Pl (- 2) (=)
Wiy s
T | P —0k+2 P T TG
hZh
h#j
= ! d¥—c%—y [dk — CP]
2[1+7v(n—2)] K
P—E Wiy s
TP TG +Z (Pin” = T TG

h;ﬁk
h#j

(127) reflects Assumption 2.
(116) and (128) imply that:

A [1=7][1+y(n=1)]+7 |pS "

S—FE

—cp + E (pkh - )

o 2[1+7(n—2)]

(127)

(128)



S—-E__ S
& g e

3

Apj[1=A][1+v(n=1)]4+7 |pp "=cf+ > (pkh - if)
hZk E
h#j kg
2[1+~v(n—2)] 2

Summing (129) for all third-party sellers provides:

n

Z (pfjiE - CJS)

j2h
Iy (=D))< o= =] wig [ —1]
T 2[4 (n-2)] Jz_:l STy (n-2)] 2
J#k
+2[1+7 n—2) Zlhzl P
#enh
< Z pk]
T2k
[T =] 1+ n—l 1][pP_E—ckP} w,]fg[n—l]
T 2[149(n-2 ZA’” 1+7(2—2)] L
J#k
v[n—2] - E
+2u+7<n_2>]§<pff ~4)
7k
v[n—2] - E
“ {1‘2[1+v<n—2>]}j§(p'i )
J#k

=ity (n-1)]

o 2[l4+y(n-2)] ;Akj+ 2[1+7(n—2)] B
Jj#k
2+v[n-2] - -E
2[1+7<n_2>1;(1’% )
J#k
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ZA 1][pkp‘E—C§]+w;@[n—1]
21+ n—2 BT Ty (n2)] 2

[T=7][1+y(n-1)] E Agj+yn=1][py " = ] +wig[n = 1][1+7(n—2)]

_ J#k
2+v[n—2] '
(130)
(124) and (130) imply that:
Ay [1=~][1+y(n—1)]+wgy[n—1] -
P—E__ P J kg v S—E
Dy —Cp = + D —c
k F 2[1+v(n—2)] 2[1—1—7(71—2)];( kh 4
h#k

o B A [1=~][1+7y(n—1)] 4wl v [n—1]
Pe % 2[1+7(n—2)]

[1_7][1‘1"7(71—1)]ZAk]“f"Y[n—l][p E_Cf]—kwlfg[n_l][l_’_,y(n_z)]
J#k
+v 2[1+y(n—2)][2+~(n—2)]
_ 7 [n—1] e
- {1 2[1"‘7(”—2)][2—1—7(71—2)]}[pk )
Ry [1=7][1+7(n—1)]+wfy[n—1]
2[1+7(n-2)]

Y1 =7][1+~(n-1)] Z Agj +ywiy [n—=1][1+7(n—2)]
i J#k
2[1+7y(n—=2)]24+~v(n—2)]
2[1+y(n—=2)]2+v(n—2)] —9*[n—1] FF — o]
2[1+7y(n—=2)]2+~(n—2)] g g
_ Ap [1=A][1+y(n—1)] 4wk v [n—1]
214+~ (n—2)]

Y[ =7[1+7(n-1)] Z Agj +ywi [n—1][1+7(n —2)]
+ Hﬁk
2[14+9(n=2)]2+7v(n—2)]
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= Ay [1=7][1+7v(n=D)]2+7(n=2)]+wgy[n—1]2+v(n—2)]

1= [Ty (n=1)] 3 Ak ywy [n = 1][1 47 (n = 2)] (131)
I

& flrn) o " =] = Ay[l=7][1+7(n-1)]2+7(n—2)]

+7[1—7][1+7(n—1)]ZAkj+wfgv[n—1][2+7(n—2)+1+7(n—2)]

j=1
J#k

& frn)[p " -] = [17][1+7(n1)]{[2+7(n2)]Akj+vam}

j=1
J#k

+y[n—1]342y(n—2)]w,

[17][1+7(n1)]{[2+7(n2)]Kkj+7.ilﬁkj}+7[n1][3+27(n2)]w;§g
ik

f(r,n)

[1=A][1+y(n=DH{2+7(n=2)] Ay +7[n—1] Ay} +7[n - 1]B+2y(n—2)]uwy,
f(r,n) '

(132)

(131) reflects (5). (132) reflcets Ay; = Ay, for Vj, h € {1,2,...,n}, j # k, and h # k from

(116).
(125) implies that:

3

= [p " —wi = [ [1+7(n-2)]

& [di—p P M+ (n=2)+ )= [de —py "] =7 D (dn—pi ")

= [m; 7wy -G ] [1+7(n—2)]
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(122) and (133) imply that:

pep  detcl  wiy[n—1]
Pe T Ty T T4y (n—2)]
i -y (=) =y [de = "] = (o " - wig — ] [1+9(n = 2)]
211 7(n-2)]
o pPE _ dk‘l'Cf w}%’Y[n_l]_wljfg[1+7(n_2)]
P = 7 2[1+7(n—2)]
+—[dj—p§{E}[1+7(n—1)]+7[dk—pf"5]+[pfj‘E—c;qHHv(n—?)]
21 +7(n—2)]
g dptol wi{y[n—1]—[1+y(n-2)]}
e o= Tyt 2[1+7(n—2)]
+—[dj—p£;E][Hv(n—l)]ﬂ[dk—pfﬂ+[p£;E—dj+dj—cf}[1+v(n—2)]
2[1+~v(n—-2)]
pep _ Aty dj — ¢} Wiy [y —1]
et =T 2 2[1—];7(71—2)]
+—[dj—pf{E}[1+7(n—1)]+7[dk—pf‘E}+[pf{E—dj][1+'y(n—2)]
2[14+~v(n—2)]
P—E __ dk+CP dj_cf wEg [,7_1]
AR e 2[1i7(n—2)]

—[d;—p; Pl v (n =)+ [de —p P ] = [dj =03 P [1+7(n—2)]
2[14+~v(n—2)]
dk—i—cf dj_cf
2 2
+wfg =1 = [dj—pp; "] 1247 (2n=3)] +7 [de —p;. "]
2[1+~v(n—2)]

+

<~ pf_E—dk—}-dk =

o1



—d + P dj—cf
= pf_E_dk; — k k J 7

2 2
Lwhy =1 = [dy = pi "] (249 (2n=3)] 4y [de ="
2[1+~v(n—2)]
dj_c}‘q di — ¢ P—E
| ko =11 = [dj—pi; "] 1247 (2n=3) ]+ [de —pf "]
2[14+~v(n—2)]
d: — ¢S dk—CP -
= 0= ]2j— 2k+dk_pllc3E
Lwhy == [d = ] (247 (20 = 3) ]+ [de —p "]
2[14+~v(n—2)]
ds — ¢S [ds c }[2—1—7(271—3)] dy, — cF
2 2[1+7(n—2)] 2 g
Wiy =14 [ " - G112 47 (20 —3) |4 [de -] (134)
2[1+~v(n—2)]
[pf{E—cﬂ[2+fy(2n—3)] _ _alS—chL [d° =] [2+~(2n—3)]
2[14+~v(n—2)] 2 2[14+~v(n—2)]
di — ¢, pom we Y =114 [de —pp "]
- - 135
Al U 2[1+7(n—2)] (135)
(134) reflects Assumption 2. (135) implies Vj, h € {1,2,...,n}, j # k, and h # k:
pfj_ —cS—pfhE—cf. (136)

(125) implies that:

[dj =+ =p P 1+ 7 (n=2)] = [de = +¢f —pp "]

> (dv—ci+e =) = [T —wh =] [1+7(n—2)]

2N [dj—cf} [1+7(n—2)]—[pfj_E cf] [1+v(n=2)]—7[de—ci]+7[pr " =]

> (A=) 7 Y -] = [ —wh -] [1+9(n—2)]



=20 [@ =Sy S -] = [0 -]y (n-2)]—wf [14 7 (n - 2)]

h=1
i
(137)
& [ds—cs][1+7(n—2)]—v[n—2][ds—cs}—y[dk—ckp]—2[pfj_E—cﬂ[1+7(n—2)]
+y (o P =] +vin=2][p " =] = —wp,[1+7(n—2)] (138)
& &=y [d ==y T -2 +2y(n=2) =7 [n=2]1+y o F = ]
= —wi[1+7(n—2)]
o = [do— )~ [ " — ) [2 + 70— 201+ [ofF — o)
= —w,[1+7(n-2)] (139)
(137) relfects Assumption 2. (138) reflects (136).
(124) and (136) imply that:
Ayi[1—7][1 n—1 n—11(p P - )+ wE ~v[n—1
B QN I LGl LR IURS O [ C Sl R 41 LR

(139) and (140) imply that:
d® — & —’y[dk—ckp] — [pfj_E—cﬂ [2—1—7(71—2)]—!—21},%[1—1—7(71—2)]

A 1=y [1+y(n=1)]+v[n—=1](pp, " =) +wiyv[n—1]
el 21+~ (n-2)] =0
Agy[1=7][14+7(n—1)] wE|: v (n—1)

2[1+~y(n—2)] M12[14+~(n—2)]

+1+v(n—-2)

S A [1=7][1+7y(n-1)]+

= [p5F - ¢ [2 +7(n-2) -3 [11%”(; 1_)2)] } (141)

Api2[1+9(n—2)]+ Ay

& [1T=7][1+7(n-1)]

2[14+~v(n—2)]
o {vg(n—1)+2[1+v(n—2>][1+7(n—2)]]

o 2[1+7(n—2)]
e s [ 2147 (n=2) ]2+ (n=2) =} (n—1)
= by j]{ 2[1+7(n—2)] }

S[1=y][1+y(n=1)]{A2[1+7(n—2)]+ Ax}
+wiy {7V (n—=1)+2[1+7(n—-2)][1+~(n-2)]}
53



= p -] {2[1+7(n=2)]2+v(n—-2)] =7 (n—1)}

S[1—y[1+y(n—1)]{A2[1+~(n—2)]+ Ayy}
—l—w,fg{72(n—1)+2[1+7(n—2)][1+7(n—2)]}

=[P " =] f(rn)
(142)

@pﬁEﬂ5=féﬂw{u—7H1+WUPJ>HAMﬂl+vuw—w]+wa

+w,§g{72(n—1)+2[1+7(n—2)][1+7(n—2)]}}. (143)

(141) reflects (116). (142) reflects (5).
(126) implies that:

E S n
gyt = BT T Y () |- (14)
7k 2 2[1+y(n—2)] k —~ kh '
i
J

(144) implies that:

Yl de=p "+ Y (d =0 ")
h=1

hZk
h%j

= 2[1+y(n—=2)][dj—p; "] = [1+7v(n—2)][dj —wi,— ] ]. (145)

(112) and (145) imply that:

[dj —p; B[ 1+ (n—2)]—~ [dkpfmhil(dhpff)]
e 2
k7 [1—7y][1+~(n—-1)]

[dj =i "1+ (n=2)] = {2[1+7(n=2)][d;j —pp; "] = [1+7(n=2)][d; —wi, — ] ]}

- [(T=~][1+7(n—1)]
Cd =5 Ly (n=2)] =214y (n=2)] [d; —p 7] + (147 (n—2)] [d; — wf, — ]
[1=7][1+~(n-1)]
[T+ (n—=2)][d; —pi; Pl + (147 (n=2)][d; —wf, — ¢ ]
[1=7][1+~(n-1)]
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[1+7(n=2)][dj —wi, — ¢ = (d; —pi; ") ]
[T=~][1+7(n-1)]

[y (n=2)] [0 —wp, =]
[1=7][1+v(n—1)] '
(146)

(143) and (146) imply that:

o [1+9(n=2)]
& [1—7][1+7v(n—1)]

1
f(r,n)

{[1—7][1+7(n—1)]{Akj2[1+7(n—2)]+zkﬂ}

bl (22 (= 1) 42140 (= 2)] (14 (n=2)) = F )} |

_ [1+7(n—2)]
flron)[T=7][1+~(n—1)]

-{[1—m1+v<n—1>1{Akj2[1+v<n—2>1+zm}

+wi, {27 (n—1)+2[1+7(n—2)][1+7(n—2)— (24+7[n—2])]}
(147)
_ [1+7(n=-2)]
frmn)[1=~7][1+7y(n—1)]

.{[1_7][1+fy(n—1)]{Akj2[1+’7(n_2)]+zkj7}

+w,§g{272(n—1)—2[1—1—7(71—2)]}}

[1+7(n—-2)] {Akj2[1+7(n—2)]+Zkﬂ}+[1+7(n—2)] 2wy {7 (n—1)—[1+~(n—-2)]}

B f (r.n) Frm) [1=7][1+7(n = 1)]
_[Iy(n=2)) {A2[1+7(n=2)]+ Akn} [T+ (n—2)] 2w
f(r,n) f(r,n)
(148)

[1+v(n—2)] {Akj2[1+7(”—2)]+Zkﬂ_2wl§g}
f (r,n) |
(149)

(147) reflects (5). (148) reflects that [1 —y][1+~v(n—1)]=1—9*(n—1)4+y(n—-2) =
{7 (n-1)=[1+v(n=2)]}

25



(120) and (146) imply that Sj’s profit is:

sor  Ox[l-—7][1+v(n-1)] S—E12
ST eaemn)] ]

(150)

(113) implies that:

[1=7][1+v(n—

(=l 14y (n=2) 47 =5 [de =l ] =7 3 (du—p5™) = [dy — 5 "]

[k —pr P14y (n=1)] =~ [dj —pi; P] + L+ v (n=2)] [dj —wi, — ¢ = 2(d; — p; 7)]
[1=7][1+~v(n—-1)]
[di —p P14y (n=1)] =y [dj —pg; P ] + [+ (n—2)] [2p 7 —wi, — ¢ —dj]
[1=7][1+7(n-1)]
[k —pi P14y (n=1)] =y [dj—p; P] + L+ v (n=2)) [p}; © = wh, — & + 03, F = dj]
[1—=~][1+~v(n—-1)]
|

_ R n—1)]—y[d;—p"
ierirerrey HCS S RS TER UR

~[ oy (n = 2)) [dy = w5 # ]+ (= 2)] [ = wiy = <] }

[di—pp P14+ (n—1)] = [L+y(n—2+1)] [dj—p B] + 1+ (n—2)] [pi? —wf — ]

[1=7][1+(n—-1)]
[di —p "] (147 (n=1)] =4y (n= D] [ —p; "] + L+ (n=2)] [pi; * = wi, — ]
[1=7][1+7(n—1)]




[ty (n=1)][de —=pp % = (s —pi; P )]+ L+ (0 =2)] [p3F —wf) = ¢]]
[1—7][1+~(n—1)]

di —pp 7 = [d;—pp ") L+ (n—=2)][p 7 —wf, — ]

1—7v [1=7][1+7(n—-1)]
e A et e
I 1_[7 D ]+q73j .
(152)
(152) reflects (146) and (151) reflects (145).
Assumption 2, (132), (143), (149), and (152) imply that:
¢FF = di — ¢ — [ka_E_Cﬂl_ [dj_cf_(pgj'_E_cf)}+q]§'jfE
-
B dp —cp — [d¥ =]
1 —n
A1y (n =) {249 (n = 2)] Ak +y[n = 1] Ak} +y[n —1][3+27 (n - 2) ]y,
[L=~]f(rn)
1 _
bt 1= 1+ (= DI{Ak2 (14 (n = 2)] + B}

—l—wfg{fyz(n—1)—1—2[1—1—7(%—2)][1+’y(n—2)]}}

+[1+7(n—2)] {A2[14+7(n—2)]+ Ayy — 2wl }

f(r,n)
dk—c,f - [ds—cs}
L=y
A4y (=D {2+ (n—2)] Ay +7[n— 1] Ay}
[1—=~]f(r,n)
Cyln=1]B+2y(n—2)]wg
[1=~]f(r.n)
+[1—7][1+7(n—1)]{Akj2[1+7(n—2)]+Zm}
[1=~]f(rn)
+w;?g{72(n—1)+2[1+7(n—2)][1+7(n—2)]}
[L=~]f(rn)
+[1+7(n—2)] {Ay2[L+(n=2)]+ Ay} 2w [1+7(n—2)]
f(r,n) f(r,n)

dp —cf — [d¥ =]

1—7
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L+7(n=2)]+ Ay —[2+7(n—2)] Ay — y[n — 1] Ay}

+[1—7][1+7(n—1)]{ﬁkj2[
[1—=~]f(r,n)
wi {P(n=1)+2[1+7(n=2)P—~[n—-1]B+2y(n—-2)]-2[1-7][1+v(n—2)]}
=71/ (o)
[1+y(n—=2)] {Ag2[14+7(n—2)]+ Ay}
f(r,n) '
(153)

Observe that:
(1= [14+7(n = 1) {A2[1+7(n=2)]+ Ay — 2+ 7(n—2)] Ay
[1=~]f(rn)

—[n—1] A}

(=D H{Ay 242y (n=2) =y (n—1)] - 2+7(n—2) - 1] Ay}

f(r,n)
(=D {AG[2+9(n=3)] = 2+ 7(n —3)] Ay}
f(r,n)
[y (n=D)J[2+79(n=3)][Ay — Ay
f(r,n) ’
[d ] -[d J[1+v(n—2)]+7[n—1][d (15}4)
N _dS—CS—7 G|~ [de —cf y(n— v n - S
B = B4 = T35 (n—1)]
(155)
:[ds—c][1+7(n—1)] [d,—cf ][I+~ (n—2)+7]
[1—=~][1+~(n—-1)]
[ =f (=1 = [de—cf 1+ (n—1)]  d°—¢ —[dp—cf ]
-1+ (n—1)] T

Vn-1)+2[1+y(n—2) —v[n—-1]3+2y(n—2)]—2[1—7][1+7(n—2)]
= (n—1)+2[1+v(n=2)][1+7(n—-2)—(1=7)]=v[n—=1][3+2y(n—2)]
= (n—1)+2[1+~(n—-2)][y(n—2)+7]—v[n—1][3+2y(n—2)]
=y (n—=1)+2y[1+y(n—=2)][n—1]—y[n—-1][34+2y(n—2)]
=vy[n—11{y+2[1+7(n—2)] =B+2y(n-2)]}
=y[n—1]y+2+2y(n—-2) =3-2y(n—-2)]=vy[n-1][y - 1].

(157)

(155) reflects (116) and (117).

(153), (154), (156), and (157) imply that:

pr o A M y(n=1)[247(n=3)][Ay — Ayl | wigy[n—1][y—1]
4 = Ay — Ay + e + T

o8



Ly (n=2)] {A2 (149 (n=2)] + A}

f(r,n)
_ By Ay {1y (n=D)][2+y(n=3)] = f(rnn)}  wpy[n—1]
f(r,n) f(r,n)
+[1+7(n—2)]{Am2[1+7(n—2)]+3m}
f(r,n)
_ Ay {12+ (n=3)] - f(rn)} wiy[n—1]
f(r,n) f(r,n)
A {l+ty(n=1D)][2+y(n=3)] = f(r,n)}
f(r,n)
24 (147 (n=2)] (145 (n=2)]  Bay[1+3(n2)]
f(r,n) f(r,n)
_ A {ll+y(n—1D)[2+y(n=3)] - f(rn)+2[1+y(n-2)][1+7(n—-2)]}
f(r,n)
A {1ty (n=1)]24y(n=3)] = f(rnn) —v[1+7(n—=2)]} wgy[n—1]
f(r,n) f(r,n)

(158)
(5) implies that:

[T+y(n=D)]2+7v(n=3)]=f(rn)+2[1+y(n-2)] [1+7(n-2)]

=[1+y(n-D][2+7v(n=2-1)]-2[1+v(n=2)][2+7(n—2)]
2 [n—1]4+2[14+v(n—-2)]
=[1+vy(n=1)][2+7(n=2)=7]=2[1+7v(n-2)][2+7(n—2)]
2 [n—1]4+2[1+y(n—-2)]
=[1+y(n=D)][24+7(n—-2)]=7[1+7(n—-1)]
—2[1+7(n=2)][2+7(n—=2)]+7*[n—1]+2[1+7(n—2))
={1+~r(n-1)=2[1+y(n=2)]}[2+y(n=2)] =y —9"[n—1]
2 [n—1]4+2[14+v(n—-2)]
=[v(n=1)=1-2y(n=2)][24+7v(n—-2)] —y+2[1+7(n—2)]?
={y[n-1-2(n-2)]-1}[2+7(n—2)] =7 +2[1+7(n—2)F
=[v(3=n)—1][247(n—2)]—y+2[1+7(n—2)]?
=—[1+7(n=3)][24+7(n=2)]—y+2[1+y(n-2)]
= —[14+y(n—2-1D][2+7(n—-2)]—y+2[1+7v(n—2)]"

= —[1+7(n=2)=7][24+7(n-2)] -y +2[1+7(n-2)]
59



—[1+y(n=2)][2+7(n=2)]+7v[2+7(n=2)] =y +2[1+7(n—2)]
=y[2+7(n—-2)—-1]+[1+y(n—-2)[{2[1+v(n—-2)] - [2+7y(n—2)]}
=7[1+y(n—=2)]+[1+7(n=2)][2+2y(n—2) —2—7(n—2)]

=y[1+y(n=2)]+v[n=2][1+y(n-2)]=7v[n-1][1+7(n-2)]; (159)
[1+y(n=1)][2+7v(n=3)]=f(rn)—y[l1+7(n—2)]
=[1+y(n=1D)][2+v(n—-2-1)]=2[1+~v(n—=2)][2+7(n—2)]

Y [n—1]—7[1+7(n—2)]
=[1+y(n=1)][24+v(n=2)=7]=2[1+y(n—-2)][2+7v(n—2)]
Vln—1]=y[1+7y(n-2)]

=[1+v(n—1)][2+7(n—2)] Y[1+v(n—1)]

=2[1+v(n=2)][2+7(n=2)]+*[n=1] =y [1+7(n—2)]
={1+~v(n—-1)=2[1+y(n=2)]}[2+y(n=2)] =y —7"[n—1]

+72 n=1]=y[1+7y(n—-2)]

=[y(n=1)-1=-2v(n-2)][24+7(n=2)]—y—=7[1+7(n—2)]
={yln-1-2(n=-2)]-1}[2+7y(n=2)] —v—7[1+7(n—2)]
—[1+v(n=3)][2+7v(n=2)]—v—=7[1+7(n—-2)]
=—[1+v(n=2-D)][2+v(n—-2)]—y—7[l+7(n—2)]
—[1+v(n=2)=7]24+7v(n=2)]—7v—7[1+7(n—2)]
=—[l+y(n=2)][2+v(n—-2)]+7v[2+7v(n=2)] =y —7[1+7v(n—2)]
—[1+y(n=2)][2+7(n=2)]+7[24+7(n—=2) = (1+7(n—2))] -~
—[1+v(n=2)][24+7v(n=2)]+7—y=—[1+7(n—=2)][2+~(n—-2)]. (160)
(158), (159), and (160) imply that:

qpr:Am[ 1][1+7(n—2)]+ij[1+7(n—2)][2+v(n—2)]_wfﬂ[”—l]
’ fr,n) f(r,n) f(r,n)

[+ (n—=2)[{Ayyn =1+ Ay [2+7(n—2)]} —wigy[n — 1]
f(r,n)

Lemma 23. Suppose Assumption 2 holds. Further suppose Pk (k € {1,2}) enters seller
market in category g and n > 1 downstream sellers in category g (g € {1,2}) compete on

prices. Then Pk’s profit-maximizing commission for each third-party seller in category g is
Ay — LAy (n=2) P24y(n=2)] | 7B
J 2 -

. u (161)

29 V2[n—1]+4[14+~(n-2)]*[247(n-2)]
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Proof. (105) implies that Pk chooses wfg to:

Maximize IIJ " = [py " —cf|Ovgl " —F+uwp,©p > a5 " (162)
=1
Tk
om, " o " pp, 04 " g p ~ sp £\ aqlfj_E
- Bk rpP-B_ - = 0.
owy, owy, G owk, [P o ] +j2_:1qkj +wkgj:1 owy,,
i#k J#k

(163)
(132) implies that:

" _ Aln-1][3+2y(n-2)] 6

owf, f(r,n) '

(143) implies that:

Opiy " _ P (n=1)+2[147(n-2)][1+7(n=2)] (165)

wag f(r,n) '
(149) implies that:
S—
0g5; " 2[1+479(n-2)] (166)
8w,’§g f(r,n) '
(161) implies that:
owy, f(r,n)

(132), (149), (161), (163) - (167) imply that:

yn—1][3+2y(n—2)] [1+v(n—=2)]{Ayy[n =1+ Ay 2+ (n—2)]} —wiy[n—1]

- 7o) 7o)

1]t =]ty = D {2+ (0 =2)] Ay +y[n = 1] Ay} +7[n—1]3+2y(n —2)]wj
7 (rn) 7 (r.n)
" 14y (n=2)] {A2[1 4y (n=2) ]+ By =208} SN 2[145(n—2)]

*Z 7 (r.n) Wka 20T F (o)
JFk J#k

wp_ n=1][3+29(n=2)] [1+9(n =) {AuyIn =1+ By 2+ (n =)} —whyy[n—1]

7 (rn) 7 (r.n)

=111 =)Ly (= DI{R2 4y (n—2)] By +7[n - 1A} +5[n—1][3+2y(n—2)]wf]

7 (ron) 7 (r.n)
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[n—1][1+7y(n=2)] {Ag2[L+7(n—2)]+ Ayy — 2wy} 2[1+7y(n—-2)]

I — Wy, [1 — 1]

f(r,n) f(r,n)
(168)
@wfg{ 72[n—1]2[3+2;y(n—2)] yz[n—1]2[3+2f2y(n—2)]
[f (r,n)] [f (r,n)]
2[n—1][1+7v(n—-2)] +2[n—1][1+7(n—2)]}
f(r,n) f(r,n)
Cyn=1]342y(n—2)] [1+7(n—2) [ {Ary[n — 1]+ A 2+ (n—2)]}
f(r,n) f(r.n)
Cyln=1][1=y][1+y(n=1) {2+ (n—=2)] Ay +y[n - 1] Ay}
f(r,n) f(r,n)
+[”—1][1+7(n—2)] {Ar2[1+7(n—2)]+ Ayy}
f(r,n)

<:>2w,fg{72[n—1][3+2fy(n—2)]—|—2f(r,n)[1+7(n—2)]}

(3429 (n—2)] (147 (n—2)] {Auy [0 — 1]+ By 247 (n — 2)]}
—[1=7y][1+y(n—=1D){2+7(n—2)] Ay +7[n—1]Ay}
+f(rn) [T+ (n—2)] {Ag2[1+7(n—2)]+ Ay}

o 2w {2 [n - 1][3 429 (n=2) 427 () [1+ 7 (n=2)] |

=v[3+27(n—=2)][1+7(n—2)]Ayy[n—1]
+7[3+27(n=2)][1+7(n—=2)]Ay2+7(n—2)]
—y[1=7][1+y(n=1)]2+7(n—2)] Ay
1= [1+7(n=1)][n—1]A
+2[14 7 (n=2)T" f (r,n) Ay +7f (rn) [1+7(n—2)] Ay,

<:>2w£g{72[n—1][3+27(n—2)]+2f(7",n)[1—1—7(71—2)]}
= au{2 = U3+ 29 (0= 2147 (0= 242147 (0= 2 F ()
~?[1=ln =11+ (n- 1)1 }
#Bgf 13429 (=) (147 (= 2)] 247 (0= 2)]4 £ ) [L 47 (0= 2)]

—[1—7][1+7(n—1)][2+7(n—2)]}- (169)
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(168) reflects Ay; = Ay, and Agj = Ay, for Vi, h € {1,2,...,n}, j # k, and h # k from (116)
and (117).
(5) implies that:

Y¥I=1[3+2v(n—=2)][L+7(n—2)+2[1+7(n—2)]"f (r,n)

7 [1=7][n—=1][1+7(n—-1)]
=7 [n=1[3+27(n—-2)][1+~(n—2)]
+2[1+y(n—2)P{2[1+7(n—2)][2+7(n—2)] =7 [n—1]}
—?[1=7][n=1][14+~(n—-1)]
=9 [n=1][3+2y(n—-2)][1+~(n—2)]
H[1+v(n=2)P1247(n=2)] =7 [n—1]2[1+7(n-2)]
7 [1=7]n—=1][1+7(n—1)]
=Y n—=1[1+y(n=2)]{3+2y(n-2)=2[1+~(n—-2)]}
H[1+y(n=2)P 1247 (n-2)]=[1=y][n—1][1+v(n—1)]
=Y n—1[1+y(n-2)1{3+2y(n—-2)-2-2y(n—-2) }
+4[1+y(n=2)P1247(n—-2)]=[1-7][n—1][1+7(n—1)]
= -1[1+y(n=2)]-7[1=7][n=1][1+7(n—-1)]
+4[1+y(n—=2)P[2+7(n—2)]
=¥ =1{1+y(n=2)=[1—=7][1+y(n-1)]}
+4[1+y(n=2)P[24+7(n—2)]
=¥ =1[1+y(n-2)= (1-7)=(1=7)v(n—-1)]
+4[1+v(n=2)P[24+~v(n—2)]
]
4]

=7 —1[v(n=2)+7—=(L=7)y(n—=1)+4[1+y(n—-2)][2+7(n—2)]
=7 =1y (n=1) = (1=7)y(n =14 [1+7(n—=2)][2+7(n—2)]
=7 =1 [1= (1 =) +4[1+7(n—=2)] [2+7(n—2)]

=7 =14 [1+y (n=2)[2+7(n - 2)]

(170)

—

3+29(n=2)[[1+v(n=2)]2+~(n=2)]+f(rn)[1+7y(n—-2)]
—[1=7]1+v(n=1)]2+7v(n-2)]
=[B+27(n=2)[[1+7(n=2)]2+7(n—-2)]
+H1+y(n=2)]{2[1+7(n=2)][2+7(n=2)] —7*[n— 1]}
—[1=7]1+v(n=1)]2+7(n-2)]

=[B3+27(n=2)][1+7(n=-2)]2+~(n—-2)]
63



+2[1+7(n—2)[24+7v(n—2)]—7*[n—1][1+7(n—2)]
—[1=7][1+y(n-1)]2+~(n—-2)]

=[1+v(n=2)]2+v(n=2)[{3+27(n-2)+2[1+7y(n-2)]}

—7*[n—1][1+7(n—2)]
—[1=A][1+7(n=1)]2+7(n—2)]

=[1+y(n=2)]2+v(n-2)][5+47(n—-2)]

—?[n—=1][1+~(n—2)]
—[1=v][T+y(n—=1)]2+~(n—-2)]

=R+y(n=2){[1+y(n=2)][5+47(n=2)]-[1=7][T+7(n-1)]}

—*[n—1][1+7(n—-2)]

=2+7(n—2)]{6+47"(n=2)*+9y(n—2)—[1+y(n—1)—y[1+y(n—1)]]}

= [n—1][1+7(n—2)]

:[2+7(n—2)]{5+472(n—2)2—|—97(n—2)— [1+9(n=1)—y—7*(n-1)]}

)
no

+
Ne}
-2
N
|
N}
|
—_
|
2
S
|
—_
+
-2
+
2
S
|
—_

4[2+7(n—2)][1+7 2) "+
42+v(n—2)11+v(n—2)P "+ [n—11{2+7(n—-2) = [1+7(n—-2)]}
4 1+~ 2) "+

2+~(n-2)]
(171)
n—1][3+2y(n—-2)]+2f (r,n)[1+v(n—2)]

|
Pln—1][3+27(n—2)112{2[1+7(n-2)][2+7(n—2)] =7*[n— 1]} [1 +7(n—2)]
Y

2ln=1][3+27(n=2) 4 [1+v(n—=2)[2+7(n=2) -2 [n— 1] [L+7(n —2)]
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VIn—1]{3+2y(n—-2)=2[1+~(n—2)]}+4[1+v(n—2)[2+7(n—2)]
P [n=11[3 427 (n—2) =2~ 2y (n—2)[H4[1 47 (n~2)F[2+7(n—2)]
fy?[n—1]—|—4[1+’y(n—2)]2[2—|—fy(n—2)].

(172)
(169) - (172) imply that:
zw,fg{72[n—1]+4[1+7(n—2)]2[2+7(n—2)]}
—au{st - 1P L (- 2) P2 (- 2)]
+7ij{4[2—|—’y(n—2)][1+7(n—2)]2+72[n—1]}
IOV ES 1 ESTUET)) UL ERTUES 1) B IR,

2{72[71—1]—|—4[1—|—7(n—2)]2[2—|—’y(n—2)]} 2

Lemma 24. Suppose Assumption 2 holds. Further suppose Pk (k € {1,2}) enters seller

market in category g and n > 1 downstream sellers in category g (g € {1,2}) compete on

Ok Ag;[1+7(n—2) [{2[14+v(n—2)*+4?[n—1]}
V2 [n—1]+4[1+7(n—2)]*[24+7(n—2)] ’

Sj’sproﬁtis@k[l—v][1+7(n—1)][1+7(n—2)]{ B {2y (n=2) P n ]} }

prices. Then each seller’s (Sj) equilibrium output (QEJ_E) is

72 [n—1]+4[1+7(n—2)*[24+7(n—2)]

Akrln-1{2[1 1 (n=2) P42 In-11} | ,
Pl () P (nz)] | ki [ and PR's profi

from the commission it collects from sellers and from entering seller market is Oy Hy; — F.

Pk’s equilibrium output (qi ) is %

Proof. (5), (149) and Lemma 23 imply that:

sp_ [1+7(n=2)]

i T )

~{Akj2[1 + v (n—2)]+Aky

_Akd”‘[n—1]2+4[1+7(n—2)]3[2+7(n—2)]_,yzk}
1) a 1y (n—2) P24 (n-2)] ¥
[ty (n-2)]

i)

I A A=Ay (n=2)P (249 (n=2))

{A’”””” I A v a1+ (n=2) P (247 (n = 1}
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_ (1475 (n=2)] Ay

.Hnm{%Wn—H+4Uﬂﬁﬂn—2ﬂ2ﬂ+w(n—2ﬂ}

{ﬂ1+wn—2nhﬂn—u+4u+vm—zﬂﬂzwmn—wu

—wﬂn—u2—4u+wwn—2nﬂ2+w<n—2n}
) 147 (n-2)] A,

JXnm{vwn—1y+u1+v<n—2nﬂ2+v<n—2n}

{2u+vmwnnv%n—u+8u+vwwan%2+vm—2n

_74[71_1]2_4[1+7(n—2)]3[2+7(n—2)]}
_ [1+7(n—=2)]Ay

ﬂnm{whw4¢+ﬂl+vm—2nﬂ2+vm—2n}

{2u+w«n—2nv%n—1«+M1+v<n—2n%2+v<n—2n—vﬂn—u2}
) 147 (n—2)] A,

ﬂnm{whw4w+ﬂl+wm—2nﬂ2+vm—2n}

{2u+wwn—2nv%n—1«+M1+v<n—2n%2+v<n—2n—vﬂn—u2}
) 147 (n—2)]A,

ﬂnm{whw4w+ﬂl+vw—znﬂ2+vm—2n}

{2[1+7(n=2)][247v(n=2)] =7’ [n—1]} {2[1+7(n—2)]?+7*[n—1]}
_ Ay [1+y(n=2)1{2[1+v(n—-2)"++?[n—1]}
Vn—1]+4[1+v(n=2)P[2+y(n—2)]

(174)
(174) reflects (5).
(150) and (174) imply that:
p _ Ol=a)[1ty(n=1)] [ Ayt (n=2)]{2[147(n=2) +2*[n—1]} |’
E [T+ (n=2)] Pln—1]+4[1+7(n=2)F [2+7(n-2)]
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Ay {2[14+7(n—2)P++2[n—1]} F
Vn—1]+4[1+7y(n-2)[2+v(n—-2)] |
(175)

= @k[l—ﬂ[1+7(n—1)][1+’7(n—2)]{
(5), (161) and Lemma 23 imply that:

P_E—# n — Yy n — Ay, n—
i = o { 17 (0= 2) B = 1+ By 27 (0= 2)]}

_yln—1] ‘74[n—1]2+4[1+7(n—2)]3[2—|—7(n—2)]+7Z‘ }
2 Sorn =144+ (n—2) 247 (n— &
— o Bl = U (0= ) By (L (0= 2)] 247 (0 - 2)]
_Akﬂ[n—1]74[n—1]2+4[1+7(n—2)]3[2+7(n—2)]_72[71—1]&}
2 VIn—1]+4[1+v(n=2)P[2+7(n—2)] 2 !
1 ol . V=17 +4[1+v(n—2)[2+7(n—2)]
= a1 2 2 T 2)]2[2+7(n—2)]]

+HA {2[1+7(n=2)]2+v(n-2)] =" [n—1]}

——

2[1+y(n—2)] —

1
:2fvnw{A””m_1]

74[7%—1]2+4[1+7<n—2)]3[2+7(n—2)]]
2l —1]+4[1+v(n—2)P[2+7(n—2)]

+Ay; f (r,n) } (176)

Observe that:

s(1t(n2)) - LA (0= 2) P24 (n—2))
v

2(n—1]4+4[1+~v(n—=2)[24+~v(n—2)]
1
VIn—1]+4[1+~(n-2)[2+7(n—2)]

-{2[1—}—7(71—2)]7 [n—1]+8[1+’y(n—2)] [2+7v(n—2)]

At =1 =41 +y(n—=2)P[24+7(n—2) }
2[4y (n=2)P[n—1]+4[1+7(n-2)][2+7(n-2)] 7" [n - 1]
Pln=1]+4[1+5(n-2)[2+7(n—2)]

_ {2ty (n=2)][2+7(n—-2)] 7" [n—1] B2ll+y(n=2)"+*[n—1]}
Vn—1]+4[1+v(n-2)P[2+7(n—2)]
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frm){2[1+y(n—-2)P +4*[n-1]}
Pln—11+4[1+y(n=2)P[2+7(n—2)]

(177)
(176) and (177) reflect (5).
(176) and (177) imply that:

pg 1 S f(?“,n){2[1+7(n—2)]2+72[n—1]} X i

& _2f(7“>n){Akﬂ[ 1]72[n—1]+4[1+7(n—2)]2[2+7(n_2)]+Ak3f(’ )}

Ay =1 {2[1 4y (n=2)P 9P [n -1} o

e e e e A -
(5), (132) and Lemma 23 imply that:

pr e

B (:an){[1_7]“Jﬂ(n_1)]{[2+7(”_2)]Zka‘+7[”—1]Am‘}
+’Y[n—1][3+27(n—2)]
2
) [Ak,74[n_1]2+4[1+7(n—2)]3[2+7(n—2)]
" n—1]+4[1+y(n—2)[2+7(n—2

—

- <:m{“—WH1+vw—1nu+vuwanzw%wn—uu—vul+vm—1nAM
L= 1B+2y(n-2)] A -1 414y (n=2)][2+9(n—2)]

2 T n—1]+4[1+7(n—2)F[24+7(n—2)]

-

+7[n—1][3+227(n_2)]ﬂkj}
- ﬁ{&j {[1_7][1+7(”_1)H2+7(n—2)]+7 [”—1][3—;27(71—2)]}
+y[n— 1] Ay

(1 =7) (T +y[n—1])
+B+zwn—2nvﬂn—u2+4u+wwn—2nﬂ2+v<n—2ﬂ]}
(

2 Pl —11+4[1+7(n=2)P[2+7(n—2)]

Observe that:

YV n—1]B+2y(n—2)]
2

[T=7][T+v(n=1)]2+v(n—-2)}+
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Y[n—1]1+v(n—=2)+2+v(n—-2)]

=[1=7][1+7(n=1)]2+v(n-2)l+

_ [1mlﬂ(n1)][”7(”2)]+v2[n—1][22+v<nf2>1+72[n—1][12+v<n—2>]
~ (-2 [[L=a] (14 (-] DD 2o b (= 2)
—247(n—2) :1+7(n—1)—7—72(n—1)+72(77/2_1)}-1—72[”_1][1;—7(71_2)]
:P+ﬁ(n—2ﬂ}+ﬁ%n—1—1y—¢(2_1q+7qn_1ugkﬂn_2”
=[2+7(n—2)] :1+7(n—2)—72(712_1)%72[”_1][1;7(”_2)]
SIS RO P T UL & TR Wl LR VLR TUES)
Pty n 2t 4a (2 PO (=2 2 (n=2))
=R (n =)Ly (0 —2)) - L0 S,

) i (180)
[1—ﬂ[1+7<n_1>]+[3+27<2”‘2”z2ﬁ—_11]]ijﬁ:ﬁz:jiH;:éz:;;%
= Lyl = 1]yt o 1] BT Al BBy (02 2)
= 1+v[n—1—1]—72[n—1]+[3+27(2n—2)]z‘;[[T;—_ll]?iﬂiizézijﬁjgizgziiﬂ
_ m[n_z]—ﬁn_uﬂ?’””g”‘2”m‘_ﬁjjﬁjjéﬁjjiﬁjijéﬁjjﬂ

1
C2{2[n—1]+4[1+v(n-2)P[2+~(n—2)]}

{24 (n=2) = (- ][ - 1]+ 41142 (=) P 249 (n-2)])

+[3+2fy(n—2)]{74[71—1]2+4[1+7(n—2)]3[2+7(n—2)]}}

1
C2{n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

-{2[1+7(n—2)]72[n—1]+8[1+7(n—2)]3[2+7(n—2)]
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—29*[n— 1" =87’ [n—1][1+v(n—2)[2+7(n—2)]
+[3+2'y(n—2)]74[n—1]2
+4[3—|—27(n—2)][1+7(n—2)]3[2+7(n—2)]}

1
22 n—1] 441+ (n—2)[2+7(n—2)]}

{214 a (=22 n = s[4y (= 2)F[24 5 (n =)
—29'In—17=87’[n—1][1+v(n—=2)[2+~(n—2)]
+14+y(n—-2)+2+~7(n—-2)]7*[n—1]
+4[1+'y(n—2)+2—|—7(n—2)][1+7(n—2)]3[2+7(n—2)]}

1
C2{n—1]+4[1+y(n—2)P[2+v(n—2)]}

~{272[n—1][1+7(n—2)]+8[1+7(n—2)]3[2+7(n—2)]
—29* =1 =84*[n—1][1+y(n—2)]*[2+7(n—2)]
+l+y(n=2)]7" =17+ 2+7(n—-2)]7* [n—1)?
+4[1+7(n—2)]4[2+’y(n—2)]+4[1+’y(n—2)]3[2+’y(n—2)]2}

1
C2{n—1]+4[l+y(n—2)P[2+7(n—-2)]}

~{%qn—1HLPMR—®H8H+Vﬁhﬂﬂﬂ2+vm—2ﬂ

=294 =1 =64 [n—1][1+7(n—2)[2+7(n—2)]
+l+y(n=2)]7" =12+ 2+7(n—-2)]7* [n—1)?
+4[1+y(n—2)"[24+7(n—2)]
+2[1+y(n=2)[2+v(n—=2)]{2[1+y(n-2)][2+7(n-2)] —+*[n—1]}

1
2 n—1]+4[1+y(n—2)P[2+7(n—2)]}

-{W[n—1][1+7(n—2)]+8[1+7(n—2)]3[2+7(n—2)]

—29' =1 =4’ [n—1][1+~v(n—2)[2+7(n—2)]
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++y(n=2)]7 - 12292 [n—1][1+7(n—2)[2+7(n—2)+2+7(n—2)]7*[n — 1]?
+4[1+7(n—2)]4[2+7(n—2)]+2[1+7(”—2)]2[2+7(n—2)]f(73n)} (181)

1
C2{?n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

-{Mﬂn—lHLPMn—%Hﬁﬂ+vhrﬂﬂﬁ2+vm—2ﬂ

—29 =1 -4 [n—1][1+v(n—2)]"[2+7(n—2)]
+l+v(n=2)][n—1]{*[n—1]=-2[1+~(n=2)][2+7(n=2)]}+2+~(n—=2)]7*[n — 1]
+4u+w<n—2nﬂ2+vu«—m1+2u+w«n—2n%2+v<n—2nfwnw}

1
C2{2[n-1]+4[1+v(n-2)[2+7(n—2)]}

{22 = 11114y (0= 28 (L (= D) P (249 (0= 2))
2 = 1P = 4 (= 1] [Ty (n—2) P [2 47 (n—2)]
[ (n=2)]P (=11 f (n) + 247 (n—2) ]yt [ — 1
+4[1+’y(n—2)]4[2+’y(n—2)]+2[1—I—’y(n—2)]2[2+fy(n—2)]f(r,n)} (182)

1
C2{n—1]+4[1+y(n—2)P[2+v(n—-2)]}

~{272[n—1][1+7(n—2)]+8[1+’7(n—2)]3[2+7(n—2)]
=1 =4 [n = 1] [1+y(n=2)[2+7(n—2)]
L+ (n=2)]7*[n=1]f(rn) + 2+ (n—2) = 1]y [n - 1"
+4[1+7(n—2)]4[2+7(n—2)]+2[1+7(n—2)]2[2+’Y(n—2)]f(7’,n)}

1
C2{n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

~{272[n—1][1+7(n—2)]+8[1+v(n—2)]3[2+7(n—2)]

-1 =4y n=1][1+y(n—2)P[2+7(n—2)]
—l+y(n=2)][n—1]f(r,n)+[1+7(n—2)]7*[n— 1]
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+4[1+7(n—2)]4[2+7(n—2)]+2[1+7(n—2)]2[2+7(n—2)]f(7“,n)}

1
C2{n—1]+4[l+y(n—2)P[2+7(n—-2)]}

~{272[n—1][1+7(n—2)]+8[1+7(n—2)]3[2+’7(n—2)]

—t =1 =29 [n—1][14+~(n—2)[2+7(n—2)]
—[14+y(n—=2)]7*[n—1]f(r,n)
+l+y(n=2)]7" =17 =29’ [n—1][1+7(n—2)[2+7(n—2)]
+4[1+7(n—2)]4[2+7(n—2)]+2[1+7(n—2)]2[2+7(n—2)]f(7“,n)}

1
{2 n—1]+4[1+y(n=-2)P[2+7(n—-2)]}

-{272[71—1][1+7(n—2)]+8[1+7(n—2)]3[2+7(n—2)]

P 22— 1[4y (- 2) (247 (n - 2)]
et (n-2)] - 1] (rn)
by (n—2)] 20— 1 {2 I 1] = 2[4 (n—2)][2 47 (n—2)]}
+4[1+7(n—2)]4[2+7(n—2)]+2[1+v(n—2)]2[2+7(n—2)]f(7“,n)}

1
C2{n—1]+4[1+y(n—2)P[2+v(n—2)]}

~{272[n—1][1+7(n—2)]+8[1+7(n—2)]3[2+7(n—2)]
—t =1 =29’ [n—1][14+~(n—2)[2+7(n—2)]
—[1+7(n=2)]?*[n=1]f(r,n) = [1+~(n—2)]7*[n—1]f(r,n)
+4[1+7(n—2)]4[2—|—’y(n—2)]+2[1—i—’y(n—2)]2[2+fy(n—2)]f(7“,n)} (183)

1
C2{n—1]+4[1+y(n—2)P[2+7(n—-2)]}

~{2v2[n—1][1+’V(n—2)]—v4[n—1]2+8[1+7(n—2)]3[2+’v(n—2)]

+2[14+v(n=2)P24+v(n—2)]{2[1+7(n—2) =7’ [n—1]}
—[1+v(n=2)]?[n=1]f(r,n) = [1+~(n—2)]7*[n—1]f(r,n)
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+ﬂ1+v<n—2n%2+v<n—2ﬂfvnw}

1
C2{n—1]+4[l+y(n—2)P[2+7(n—-2)]}

~{mﬂn—uu+wuwan~¢m—uﬁ8u+vwwanﬂ2+vm—zn
214y (n=2)P (247 (n=2)]{2[1 47 (n=2)][2= 147 (n—=2)] = [n—1]}
Sy (n=2)] 2 = 1] () — [y (n = 2)]72 [0 — 1] f (o)
+2u+w<n—2n%2+v<n—2wano}

1
C2{n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

-{%ﬂn—1H1+70%—%%ﬁﬂn—H%8H+w%n—2ﬂﬁ2+vwfﬂf
214 (n—2) (247 (n—2)]{2[1+7(n-2)][2+7(n-2)] =12 [n - 1]}
P21y (n—2) P24y (n—2)]2[1 4~ (n—2)][1]
ety (n—2)] 201 f(rem) — [ (n—2)]7 [n— 1] f (r.n)
+ﬂ1+v<n—2n%2+v<n—2vanw}

1
C2{2[n-1]+4[1+v(n-2)[2+7(n—-2)]}

-{mﬂn—1H1+vm«—mkwﬂn—u%%rvwwn—2ﬂ3m+w<n—2n
21ty (n—2) P24~ (n—2)]f(rn)
A1ty (- 2)P (247 (n—2))
(=) 1] f(rm) — 1+ (n—2)]7* [0~ 1] f (r.n)
+2[1+’y(n—2)]2[2+7(n—2)]f(7",n)} (184)

1
C2{n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

~{%ﬂn—1H1+Wﬁ%—ﬂFﬁﬂn—H%%PPPNH—2H3W+W(H—2H

—4[1+y(n=2)P[24+7(n—2)]
—[L+~v(n=2)]?[n=1]f(r,n) = [14+~v(n—=2)]¥*[n—1]f(r,n)
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+2[1+7(n—2)]2[2+7(n—2)]f(r,n)+2[1+7(n—2)]2[2+7(n—2)]f(r,n)}

1
C2{n—1]+4[l+y(n—2)P[2+7(n—-2)]}

~{272[n—1][1+7(n—2)]—’y4[n—1]2+4[1+7(n—2)]3[2+’V(n—2)]

—2u+w<n—2ﬂvﬂn—1Lﬂnn»+ﬂ1+v<n—2nﬂ2+v<n—2nfvnw}

1
C2{n—1]+4[1+y(n—2)P[2+v(n—-2)]}

~{272[n—1][1+7(n—2)]—’y4[n—1]2+4[1+7(n—2)]3[2+7(n—2)]

—2[1+7(n—2)h2[n—1]f(7“,n)+4[1+7(n—2)]2[2+7(n—2)]f(7‘,n)}- (185)
Observe that:
29 [n—1][1+7v(n =27 [n—1P+4[1+~v(n—2)P[2+7(n—2)]

=29 [n—=1][1+7(n=2)]=7*[n—-1]2[1+~(n—-2)][2+7(n—-2)]
+2 n—1]2[1+7(n=2)][247(n=2) =7 [0 = 1"+4[1+(n - 2) ] [2+7(n - 2)]
—27[ —1][1+y(n—=2)]-*[n-1]2[1+y(n-2)][2+7(n—2)]
[n—1]{2[1+~v(n=2)][24+7(n—-2)]—~*[n—1 }+4[1+7(n—2)]3[2—|—'y(n—2)]
—27 [n—=1][1+y(n=2){1-[2+7y(n-2)]}
+92 [n—1]f(rn) +4[1+y(n—2)P[2+7(n—2)] (186)
=-29"[n—1][1+7(n-2)][[1+7(n—2)]
2 n=1]f(r,n)+4[1+y(n-2)P[2+7(n—-2)]
=27 [n—1][1+7(n—2)
+2 [ =1]f () +4[1+7(n=2)P[2+7(n—2)]
=2[1+y(n=2)"{2[1+7(n—=2)][24+7(n—=2)] = [n—1]}+¥*[n = 1] f (r,n)
=2[147(n=2)]" f(r,n)+7* [n =11 f (r,n).

(185) and (187) imply that:

B+2y(n—2)]y"[n—1+4[1+v(n—-2)[24+~(n—2)]

[1=7][1+7(n=1)]+ 2 P —1]+4[1+7(n-2)P[2+7(n~2)]




1
C2{n—1]+4[1+y(n—-2)P[2+7(n—-2)]}

-{2[1+7(n—2)]2f(nn)+72[n—1]f(7“,n)

—2[1+’7(n—2)]72[n—1]f(7‘7n)+4[1+7(n—2)]2[2+7(n—2)]f(7”7n)}

_ / (r,n)
2{72[n—1]+4[1+7(n-2)F[2+7(n-2)]}

-{2[1+W(n—2)]2+72[n—1]

—2[1+7(n—2)]72[n—1]+4[1+7(n—2)]2[2+7(n—2)]}

_ f(r,n)
2{2[n—1]+4[1+~v(n—-2)P[2+7(n—2)]}

-{2[1—|—’y(n—2)]2+72[n—1]
+2[1+7(n—2)]{2[1+7(n—2)][2+7(n—2)]—72[71—1]}}

f(nn){2[1+v<n—2>12+72[n—1]+2[1+v<n—2>1f<m>}

2{7?[n—1]+4[1+7(n-2)P[2+7(n—2)]}

(188)
(180) - (188) reflect (5).
(179), (180), and (188) imply that:

+y[n — 1] Ay,

Flrom){2[1+v(n=2)P++?[n—1]+2[1+7(n—2)]f(r,n )}}
2{2[n—-1]+4[1+~v(n—-2)P[2+7(n—2)]}

ij+Am[n—1]{2[1+v(n—2)]2+72[n—1J+2[1+v(n—2>]f(r,n)}

2 2{v?[n—1]+4[1+v(n—-2)P[2+7(n—-2)]}

(189)
(162), (174), (178), (189), and Lemma 23 imply that:

" @{ZM+Am[n—1]{2[1+v(n—2)]2+72[n—1]+2[1+v(n—2)]f<r,n)}}
y 2 | 2 2{72[n—1]+4[1+7(n—-2)[2+~(n—-2)]}
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_{Am[n—l] 20147 (n—2)P++[n—1]} +Zk}
V2n—1]+4[1+v(n-2)?[2+7(n—-2)] !

a, 1P 4[4y (n=2)P[2+9(n—2)] yzkj}
+®{ -1+ 41ty (- 2) P2y (n-2)]} 2

.iAka’[1+7<n—2)]{2[1+v(n—2)]2+72[n—1]}

P44ty (n-2)P2sr(n-2)]

j=1
JFk

Or | Ay +Am[n—1]{2[1+7(n—2)]2+72[n—1]+2[1+7(n—2)]f(73n)}
2 2g (r,n)

Agyln =1 {2[1+7(n=2)+*[n 1]} , ©
g(r,n) N

V1P 414y (n=2)P[2+9(n—-2)] Ay
+@k{Akj 2g (r,n) L }

Ay [l+y(n=2)]{2[1+~(n-2)]"++*[n—1]}
g(r,n)

n—1] _F (190)
= O, Hy; — F,

(191)
where Hj; is given by (7), and (190) reflects (6) and Ay; = Ay, for Vi, h € {1,2,...,n},
Jj # k,and h # k from (116). W

Oon[ 14y (n—2)][149(n—1)][(R21 )2+ (R22)°
Condition E F' € (Fy,min{F3, F3}), where F} = OoHyo— 2n[1+7(n=2)J11++( ”[( 21) +( 22”

4[24(n—3)] [ N )2 (~ ’2]
_ Orn[1+y(n—2) ][ 1+7(n—1)][Ax;]" _ O1n[147(n—2)][1+v(n—1)] (A1) +(A12)
F2 = Gkaj_ 4217 (n=3)] d s and F3 = @1H11— A 217(n-3)] .

Condition E ensures that platform entry is feasible in this setting.

Monopoly Platform (MP).

Proposition 5. Suppose Condition E holds. In the monopolistic platform setting, both
sellers sell on the platform (e.g., Pk) and the platform enters both sellers’ product markets
in equilibrium. Sj’s equilibrium profit is
A {201+7(n=2)P+2[n-1]} |4
@k [1 - 7] [1 —|—"}/(77, - 1)] [1 +7<n o 2)] {72[71_]1]_,'_4[1_,_7(”_2)}2[2_,'_7(”_2)] } 7a’ndthep1at'
form’s equilibrium profit is O, Hy; — F.

On[1+7(n=2) [1+v(n-DI[Ak]" .. /s
A[21(n—3)] LSy (€ {1,2,...,n})

in category ¢ (g € {1,2}) sells product j on Pk and Pk does not enter Sj’s product market.
Lemma 24 implies that P£’s profit is ©, Hy; — F, if Sj sells product j on Pk and Pk enters Sj’s

~ 12
product market. Because Condition E holds, ©,H; — F > Gkn[lﬂ(z[zl]v[l:wx D3] ,i.e.,

Pk secures a higher profit by entering Sj’s market than "no entry". T herefore if Sj sells on
76

Proof. Lemma 21 implies that P£’s profit is




Pk, Pk will enter Sj’s market, Lemma 24 implies that P£’s profit is ©; Hj; — F' and Sj’s profit

. Ag;{2[14+v(n—2) *+y2[n—1]
is O [1— 7] (147 (n—1)][1 47 (n—2)]§ Goullate it

knowing Pk’s entry decisions, Sj will choose to sell on Pk because he secures a positive profit if

A {2117(n-2) P42 n-1]} }2>
72[n—1]+4[14+5(n-2)]*[24+7(n-2)]
0) while he secures zero profit if he does not sell on Pk, regardless of the other seller’s choice.
Therefore, in equilibrium, both S1 and S2 sell on Pk, and Pk enters each seller’s market. W

. Therefore,

hesellsonPk:(i.e.,@k[l—ﬂ[1+7(n—1)][1+7(n—2)]{

Platform Competition (PC).

Lemma 25. Suppose Assumption 2 holds. Further suppose both platforms commit not to
enter. Then sellers in category g will: (1) sell on Pi if ©; > Oy (g,i,k € {1,2}); and (ii)
sell on Pk if ©; < ©O.

Okl 1=y )[1+7(n—2) [ 14+7(n—1) ][As;]°

4[2+7(n—3)]? _ ~
Pk (7 € {1,2,....,n},k € {1,2}). Assumption 2 and (86) imply that A,; = A;; for Vj €
{1,2,...,n}. Consequently, if ©; = O, then Sj is indifferent between selling on P1 and
selling on P2; if ©; > Oy, then Sj sells on Pi. W

Proof. Lemma 21 implies that Sj’s profit is if Sy sells on

Lemma 26. Suppose Assumption 2 and Condition E hold. Further suppose platforms both

2
make no commitment. Then sellers in category g will: (i) sell on P1 when 8—; > [2—??] ; and

2
(ii) sell on P2 when 8—; < [2—?2] (9,1, k € {1,2}).

Proof. Condition E implies that Pk will enter seller market if Sj sells on Pk. Lemma 24 im-

. " . Apigd2[147v(n—2) > 442 [n—1]
plies that Sj’s profitis O [1 — v [1+v(n—1)][14+~v(n—2)] 72[:1(]1&4[117(%2)]2[72+7(n7}2)]

if Sj sells on Pk (j € {1,2,...,n}, k € {1,2}). Therefore, for j € {1,2,...,n},i, k € {1,2}, Sj
in category g will sell on Pz if

Nyg {2[1+~(n=2)]*++?[n—1]} }2
)]

@“*””1+“"‘1”“+7““””{vwn_u+4u+7whan%2+vm—2

Ag{2[1+7(n=2)P+~*[n—1]} }2

>®k[1—7][1+7(n—1)][1+7(”_2>]{72[71—1]+4[1+v(n—2)]2[2+7(”_2)]

0 _ [A]
& — — -
O [AJ

It can be shown that for v € (0,1) and n > 2:

224+ (n—=3)1{2[1+v(n—2) +9*[n—1]}
Pln—1]+4[14+v(n-2)][2+7(n—2)]

£(v,n)

<1. (192)

7



Lemma 27. Suppose Assumption 2 holds. Further suppose Pk commits not to enter and Pi
makes no commitment (i,k € {1,2},1 # k). Then sellers in category g will: (i) sell on Pk
2 2

. ¢ © Aig€(vn) |7, : S Op Aig€(v.n)
(G €{1,2,...,n}, 9,k € {1,2}) if & > [Z—kg] ; and (i) sell on Pi if o < [ R } )
Proof. Condition E implies that Pi will enter Sj’s market if Sj sellson Pi (j € {1,2,...,n},i €

. . " . Op[1][14+y(n—2)][1+v(n—-1)][ A,
{1,2}). Lemma 21 implies that Sj’s profit is il Wi[2+y)(]7£—3;§2 [Bwis)

Pk (j € {1,2,...,n},k € {1,2}). Lemma 24 implies that Sj’s profit is

Ajjgd2[14+y(n—2) P +4%[n—1] . )
O [1-~][1+7(n—1)][1+7(n—2)]{ 72[71_1{]%[1+v(n_2)]2[2ﬂ(n_}2)] 12 i£5; sells on

Pi. Therefore, Sj will sell on Pk if:

if Sj sells on

041 —7][1 47 (n—2)][1+7(n—1)] [Ay,]
4[24~ (n—3))

ANyg {2[1+~(n=2)]"++?[n—1]} }2
)]

>@i[1—7][1+7(n—1)][1+’7<n_2)]{72[n—1]+4[1+7(n—2)]2[2+7<”_2

Oc [ A1 >@,{ B {21147 (n=2)F 42 [0 = 11} }
2y (=) O\ P-4 7 (n-2)F (247 (n—2)]

O >{2Aig[2+v(n—3)]{2[1+7(n—2)]2+72[n—1]} }2@@_]{>

i Apg {2 [n—1]+4[1+~(n-2)"[2+~(n-2)]} O

Agg

Proposition 6. Suppose Assumptions 2 and 3, and Condition E hold. When one platform
is sufficiently stronger than the other platform, sellers in both categories compete with the
strong platform; when one platform is reletively stronger than the other platform, sellers in
category 1 compete with the strong platform whereas sellers in category 2 compete with the
weak platform or face no competition from platforms; when two platforms are sufficiently
similar in platform strength, sellers in both categories face no competition from platforms.

Proof. Condition E ensures that each platform enters each seller’s market if the platform
makes no commitment. Since category 1 and category 2 sellers offer independent products,
the choice of platform by category 1 sellers is independent of the choice made by category 2
sellers. (116) implies that:

Ny Aoy A= —ydy—cF] AP = =y [dy— ] ]
A "B T By [di— ] T A= — A [d— ]
(:){d51—051 —y[dg—cg}}{dSQ—cSQ —v[dl—cf}}
< {d51—051 —7[d1—cf}}{d52—052 —y[dg—cg}}
& [d51—651] [d52—052} —v[dl—cf] [dSI—cSI}—y[dg—cg} [dS2—cS2] —|—77[d2—c§] [dl—cf}
< [dSI —051} [dSQ—cSﬂ —y [dQ—cg)] [dSI —cSl}—’y [dl —cf] [d52—052] +vy [dl —cf] [dg—cg]
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& —yld—cf | [d°" =] -
< —y[da— ] [ -

& —y[dy—cf ] [d*" -
+’y[d2—c2] [d°" —

3 [da— b ) [0 — o
51]_ [d1—01} [dsz 52}
Sl}—fy[dQ—@][d” 52}

Ay [di—ef ] [d7% - 52} <0

& y[d—cy ] [d° = = (d% =) ]+ [dy — ] | [d7 - —(d51—c31)]<o
& y[do—cf ] [d° - —(dSQ—CQ)] v[di =] [d% = = (d? = )] <0
& yldy—cd — (di— )] [d = = (d = ™) ] <. (193)
(193) holds due to Assumptions 2 and 3.
(118) and (193) imply that:
A21r [Anr
I<|—| <|— 194
2] <15 (194
(86) and (116) imply that for 7, g € {1,2}:
Aig _ ng_ch —’}/[dl—CfD] 1—i—v[n—1] _ ng—CSg —"}/[dl—Cf’]
Ry O AT7(n-1)) do -1  [13][# o
d%9 — 59 —~[d. —cf
- < —yldi-a] (195)
d%9 — %9 — ~ [d99 — ¢59]
(195) holds because of (88).
(192) and (195) imply that for i, g € {1,2}:
A 2 X 2
Bt Mg D | o (196)
Ak:g Azgg (’Yan)
(86) and (116) imply that:
A11>A12®ds — =y ldi =] A= =y [d =]
£21 322 dSt — S1 _ v [d51 _ CSl] ds2 — 52 _ y [d52 _ 052]
<:>d51—031—7[d1—cf} d? — 5 — [dy — f]
T @ -]~ 1] - o
dSl_cSi_,y[dl_Cf} dS2—652—’y[d1—Cf]
< ST _ ST > 452 _ 052
v [di— ] v[di -] dy —cf dy —cf S2 _ S2 _ 381 _ S
el-—ag—m >l s = 51 _ oSt dsz_cszﬁd — ot <dT —

The last inequality in (197) holds because of (88).

(197)
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(196) and (197) imply that:

~ ~ 2
AVS Agy
1< | ——— — . 198
Allg (’% TL)] Al?g (77 n)] ( )
(86) and (116) imply that:
AVS < 821 PN %21 cle dSI—CSI—’Y[dz—Cg] <1

All All dSl—C‘91—’7[d31—CSl]

Ag

S d = = dy— )| <d® = =y [d = ]

S —yld—c) ] <—y[d = e dy— ) >d - (199)
Npy  ANgy Ay A2 — 52—y [dy — cb]

2
< S —<1ls
Alg Alg AYD d52 — 52 — y [d52 — 052]

<:>dS2—CS2 _7[d2_651| <dS2—CSZ—’7|:dS2—CS2:|
S —y[d—c)] <=7 [d? =] & dy—cf >d**— . (200)

The last inequalities in (199) and (200) hold because of (88).
(192) and (199) imply that:

<1

- 2
A21} ’ Agy
Ba | _ _ 201
[Au A€ (y,n) ( )
(192) and (200) imply that:
Ay Aoy |
22 22
— < | . 202
[Au] A€ (v,n)] (202)

(194) and (202) imply that:
Amr [Amr
1< |— < |— <
{An AND)
Case I. ©; > O,.

Lemma 25 implies that if both platforms commit not to enter, then sellers in both cate-
gories 1 and 2 will sell on P1 because ©; > O,.
Lemma 27 implies that if P1 commits not to enter and P2 makes no commitment, then
2
Ao1€(v,n)
S0m[" g

522 ’
AR n)] . (203)

sellers in categories 1 and 2 will sell on P1 because g—; > 1 by assumption and [
11

2
and [Awf—(%")} < 1 from (196).

12
2 ~ 2
Case 101). [32] < [52325]
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(198) and (203) imply that:

Amr [Aﬂr
1< |— < | — <
{AH A

z22 ’
T n)] . (204)

Ay
A€ (7y,m)

. 2
First suppose 8—; > [ﬁan)} . Lemmas 26 and (204) imply that sellers in both cate-

gories 1 and 2 sell on P1, if platforms both make no commitment. Lemma 27, (192) and
(204) imply that sellers in both categories 1 and 2 sell on P1, if P2 commits not to enter and
P1 makes no commitment, because

~ 2
0, [Allf w,n)r 0, Ay
— < |— & —>|——| ,and 205
©: Ay O3 Aug(v,n) ! (205)
~ 2

O [Auf (7, n)} S A

— < | & — _— | . 206

@1 AQQ @2 A12§ (77 n) ( )

The last inequalities in (205) and (206) hold because of (88). Consequently, sellers in both
categories 1 and 2 sell on P1, regardless of platforms’ commitments. Condition E ensures
P1 enters each seller’s market if P1 makes no commitment. Therefore, Lemmas 21 and 24
imply that P1’s profit is: (i) ©1Hy;; — F + ©1Hyp — F if P1 makes no commitment; and

17 1+7(n—2) |[147(n—1)][ (A1) *+(B12)°]
(11) 4[24+~v(n—3)]

~ 12
that ©,Hy, — F > 202 1))

if P1 commits not to enter. Condition E ensures

for g € {1,2}. Therefore, in equilibrium, P1

Ry |7
A12€(y,n)

makes no commitment, and sellers in both categories 1 and 2 sell on P1 if 8—; > [

A1é(v,n) A12€(7,n)
in both categories 1 and 2 sell on P1, if platforms both make no commitment. Lemma 27,
(192) and (204) imply that if P2 commits not to enter and P1 makes no commitment, then
sellers in category 1 sell on P1 and sellers in category 2 sell on P2, because

~ 2 - 2
Next suppose g—; € ([ 4x } , [ L2 ] ) Lemmas 26 and (204) imply that sellers

~ 2
0, {Ang (7, n)] T Agy
— < | & — — | ,and 207
@1 A21 @2 A11£ (77 n) o ( )
~ 2
O, [Auf (% n)} ? O, Agy
— > =< | —] . 208

The last inequalities in (207) and (208) hold because of (88). Consequently, sellers in cate-
gory 1 sell on P1, regardless of the platforms’ commitments. If P2 makes no commitment,
sellers in category 2 sell on P1. If P2 commits not to enter, sellers in category 2: (i) sell
on P1 if P1 commits not to enter; and (ii) sell on P2 if P1 makes no commitment. Lem-
mas 21 and 24 imply that P1’s profit is: (i) ©;H;; — F' if P1 makes no commitment; and (ii)

81



~ \2 g/~ 2
©1n[1+v(n—2)][14+v(n-1)] (A1) +(A
kaal )][4[21;(”_;]){5 DRCD ] if P1 commits not to enter. Condition E ensures that P1

secures more profit by making no commitment than by committing not to enter. Therefore,
in equilibrium, P1 makes no commitment whereas P2 commits not to enter, and sellers in cat-

- 2 . 2
egory 1 sell on P1 whereas sellers in category 2 sell on P2, if g—; € <[ Alé@n)} ) [ A 2’@”)] > .

2 . 2
Next suppose g—; € ([ﬁ—fﬂ , [ Af&%,n)] ) Lemmas 26 and (204) imply that sellers in

both categories 1 and 2 sell on P1, if platforms both make no commitment. Lemma 27, (192)
and (204) imply that if P2 commits not to enter and P1 makes no commitment, then sellers
in categories 1 and 2 sell on P2, because

~ 2
0, [Anﬁ (7, n)] S Agy
—>|—— & —<|——| ,and 209
©1 Aogq O A€ (7,n) (209)
~ 2

O [Aug (7, n)} SCH A

—_— > | — & — D 210

@1 AQQ @2 Al?f (77 n) ( )

The last inequalities in (209) and (210) hold because of (88). Consequently, if P2 makes no
commitment, sellers in both categories 1 and 2 sell on P1. If P2 commits not to enter, sellers
in both categories 1 and 2: (i) sell on P1 if P1 commits not to enter; and (ii) sell on P2 if
P1 makes no commitment. Therefore, in equilibrium, both P1 and P2 commit not to enter,

2 - 2
and sellers in both categories 1 and 2 sell on P1, if 8—; € <[ﬁ—fﬂ , [ﬁan)} )

Next suppose g—; € <[ﬁ—ﬁ] 2, [ﬁ—i;] 2). Lemmas 26 and (204) imply that sellers in cate-
gory 1 sell on P1 whereas sellers in category 2 sell on P2, if platforms both make no commit-
ment. Lemma 27, (192) and (204) imply that if P2 commits not to enter and P1 makes no
commitment, then sellers in categories 1 and 2 sell on P2, because (209) and (210) hold in this
case. Consequently, if P2 makes no commitment, Lemmas 21 and 24 imply that P1’s profit

O1n[14+y(n—2) ][ 1+7(n—1)][(A11)*+(A12)?
is: (i) ©1Hyy — F if P1 makes no commitment; and (i) — i )]EL[J;(V(”;])[( w)+(3e)]

if P1 commits not to enter. Condition E ensures that P1 secures more prollit by making
no commitment than by committing not to enter if P2 makes no commitment. If P2 com-
mits not to enter, P1 secures more profit by committing not to enter than by making no
commitment. If P1 makes no commitment, Lemmas 21 and 24 imply that P2’s profit is:

©an[14(n—2) [ 1+7(n—1)][(Ba1 ) >+ (As2)?
(i) ©3Hyy — F if P2 makes no commitment; and (i) — Sl HEL[Z(W(“_;])[]( n) +(82)] if

P2 commits not to enter. Condition E ensures that P2 secures more profit by committing
not to enter than by making no commitment. If P1 commits not to enter, P2 is indifferent
between committing not to enter and making no commitment. Therefore, in equilibrium,
both P1 and P2 commit not to enter, and both sellers in categories 1 and 2 sell on P1, if

o ¢ ([2a]” [22]
O3 A | 7 [ A2 )

2
Finally, suppose &+ € (1, [ﬁ—fﬂ ) Lemmas 26 and (204) imply that sellers in both

(D)
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categories 1 and 2 sell on P2, if platforms both make no commitment. Lemma 27, (192)
and (204) imply that if P2 commits not to enter and P1 makes no commitment, then sellers
in categories 1 and 2 sell on P2, because (209) and (210) hold in this case. Consequently,
if P1 makes no commitment, then sellers in both categories 1 and 2 sell on P2. Therefore,
in equilibrium, P1 commits not to enter, and sellers in both categories sell on P1, if 8—; €

(1, [22] )

2 4 2
Gase ). [$2] > [5fp ]
(198) and (201) imply that:
A A 17 [ART2 Ao |
1< i] — <{ﬁ} < |—2 1. (211)
ASH! A€ (v,n) Apo A (v,n)
- 2
First suppose 8—; > [ﬁﬁfm)} . Then, in equilibrium, P1 makes no commitment, and

sellers in both categories 1 and 2 sell on P1. The analysis is analogous to that under Case I

~ 2
01 Aso
when gt > [Amf(%n)] .

2 < 2
Next suppose g—; € <[2—j§] , [ AHA&%EW)} ) Then, in equilibrium, P1 makes no com-

mitment whereas P2 commits not to enter, and sellers in category 1 sell on P1 whereas
sellers in category 2 sell on P2. The analysis is analogous to that under Case I when

o ¢ ([22]” [_Bn ]°
(S5 Aqs » | A12&(y,m) )

. 2 2
Next suppose &b € [#} , [ﬂ} ) Lemmas 26 and (211) imply that sellers

O3 A11€(v,n) Arz
in category 1 sell on P1 and sellers in category 2 sell on P2, if platforms both make no
commitment. Lemma 27, (192) and (211) imply that if P2 commits not to enter and P1
makes no commitment, then sellers in category 1 sell on P1 and sellers in category 2 sell on
P2, because (207) and (208) hold. Consequently, if P1 makes no commitment, then sellers
in category 1 sell on P1 and sellers in category 2 sell on P2. If P1 commits not to enter,
then sellers in both categories 1 and 2 sell on P1. Lemmas 21 and 24 imply that P1’s profit

~ N2 = N2
O1n[1 n—2)][1 n—1 A +(A
is: (i) ©1Hyy — F if P1 makes no commitment; and (i) — Sl )”4[—;(7 — ;][( 1)+ (8]

if P1 commits not to enter. Condition E ensures that P1 secures more prolgt by making
no commitment than by committing not to enter in this case. Therefore, in equilibrium,
platforms both make no commitment, and sellers in category 1 sell on P1 and sellers in

- 2 2
category 2 sell on P2, if g—; € <|:A11Af%’1¥ n)] , [ﬁ—fﬂ )

2 . 2
Next suppose g—; € [ﬁ—ﬁ] , [#@m)] ) . Then, in equilibrium, both P1 and P2 commit

not to enter, and both sellers in categories 1 and 2 sell on P1. The analysis is analogous to

2 ~ 2
that under Case I when &t L e ([ﬁ—ﬁ] ; [—AUA&; n)] )
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2
Finally suppose 8—; € <1, [ﬁ—fﬂ ) Then, in equilibrium, P1 commits not to enter, and

sellers in both categories sell on P1. The analysis is analogous to that under Case I when
2
© A
g e (1]
Case II. ©; < O,.
Lemma 25 implies that if both platforms commit not to enter, then sellers in both cate-
gories 1 and 2 will sell on P2 because ©; < O,.

Lemma 27 implies that if P2 commits not to enter and P1 makes no commitment, then

2
sellers in categories 1 and 2 will sell on P2 because 8—? > 1 and [Anf—(%")} < 1 and
21

2
[Al?f—“”)} <1 from (196).
Lemma 26 implies that if platforms both make no commitment, then sellers in both
2
categories 1 and 2 will sell on P2 because g—; <1 and [ﬂ] > 1 (g € {1,2}) from (204).

Arg
(86) and (116) imply that:

Ay S %22 PN dst — 51 _7[d2_05] > 452 — 2 —Y[dz—cg]

Ay An ST _ oot 452 _ 52
v [da— ] ] v[d—cf] _ yld-c] v[d—d] S2_ 52 _ gS1_ Sl
Sl-—g s Pl m o © s st < g s o4 <dh =
(212)
(192), (196), and (212) imply that:
2 2
[A%é—(%”)} <{A21§—<%”)1 <l (213)
Arp Ap

2
First suppose 8—; € ([%ﬁ’")} ,1]. Lemma 27 implies that if P1 commits not to

enter and P2 makes no commitment, then sellers in both categories sell on P1. Therefore,
in equilibrium, both P1 and P2 commit not to enter, and sellers in both categories 1 and 2

2
will sell on P2 if &t € ([%ﬁ”)] ,1)-

Agg(v,m) ]2 [ Az1€(v,m)
A12 ’ A11

not to enter and P2 makes no commitment, then sellers in category 2 sell on P1 whereas sellers
in category 1 sell on P2. Therefore, if P2 commits not to enter, sellers in both categories
sell on P2, regardless of P1’s commitment. If P2 makes no commitment, then P1 commits
not to enter, and sellers in category 2 sell on P1 whereas sellers in category 1 sell on P2.
Lemmas 21 and 24 imply that P2’s profit is: (i) ©9H; — F' if P2 makes no commitment; and

Oan[14+7(n—2) |[147(n—1)][(Ba1) *+(B22)?
(i) — Sl ”L[Zzi(n_;})[( DN if P2 commits not to enter. Condition E ensures

that P2 secures more pl"Olet by making no commitment than by committing not to enter
in this case. Consequently, in equilibrium, P2 makes no commitment whereas P1 commits
not to enter, and sellers in category 2 sell on P1 whereas sellers in category 1 sell on P2 if

84
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Next suppose 8—; € ([ ] > Lemma 27 implies that if P1 commits




o . <[A225<w,n)r [Azlg(w,n)r)
O2 A1a ! Al )
AQZE(’Y/”’)

Arz
P2 makes no commitment, then sellers in both categories sell on P2. Therefore, sellers in both
categories sell on P2, regardless of platforms’ commitments. Consequently, in equilibrium,
A22~£(77n) i| 2

AND )
In summary, when one platform is sufficiently stronger than the other platform (i.e.,

2
Finally suppose g—; < [ } . Lemma 27 implies that if P1 commits not to enter and

P2 makes no commitment, and sellers in both categories sell on P2 if g—; < [

_ 2
LTS [%] or g—; < [Az{g—(””)] ), sellers in both categories compete with the strong

©2 NP EED ASP)
platform; when one platform is reletively stronger than the other platform (i.e., 8—; €
~ 2 . 2 2 2
[ AnA{%;/,n)] , [ Aﬁ&fin)} or g—; € [—A”ﬁf;””)} , [Am&g—ﬁ”n) } ), sellers in category 1 com-

pete with the strong platform whereas sellers in category 2 compete with the weak platform
or face no competition from platforms; when two platforms are sufficiently similar in plat-

2 . 2
form strength (i.e., % € [M] , [ Az ] )), sellers in both categories face no

(C) JANE Allg(’%n)
competition from platforms. W

Proposition 7. Suppose Assumptions 2 and 3, and Condition E hold. Then increased
platform competition reduces platform-seller competition in the sense that at least sellers in
one category face no competition or reduced competition from platforms in the presence of
platform competition.

Proof. Proposition 5 shows that sellers in both categories compete with the monopoly plat-
form (e.g., P1) in equilibrium.

Case 1. The platform in the monopolistic setting faces a weaker platform in the competition
setting (i.e., ©1 > O).

Proposition 6 shows that: (i) when P1 is sufficiently stronger than P2, sellers in both
categories compete with P1; (ii) when P1 is reletively stronger than P2, sellers in category 1
compete with P1 whereas sellers in category 2 compete with P2 or face no competition from
platforms; and (iii) when P1 is sufficiently similar to P2, sellers in both categories face no
competition from platforms.

Case II. The platform in the monopolistic setting faces a stronger platform in the competition
setting (i.e., ©1 < Oq).

Proposition 6 shows that: (i) when P2 is sufficiently stronger than P1, sellers in both
categories compete with P2; (ii) when P2 is reletively stronger than P1, sellers in category 1
compete with P2 whereas sellers in category 2 compete with P1 or face no competition from
platforms; and (iii) when P2 is sufficiently similar to P1, sellers in both categories face no
competition from platforms.

Compared to the monopolistic platform setting, increased platform competition reduces
downstream seller competition in the sense that at least sellers in one category face no
competition or reduced competition from platforms in the presence of platform competition.
This is the case because assumption 3 ensures that P2 is a weaker seller than P1. W

Lemma 28. Suppose Assumptions 2 and 3, and Condition E hold. Then consumer surplus
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under MP is given by (220) and consumer surplus under PC' is given by (221) and (222).

Proof. In the presence of platform entry, the consumer surplus when consuming the product
of Pk and sellers in category ¢ is given by:

OSE = duQF P 4d% [n— 1] Q5 P~ PL-EQEE [ — 1] PSEQY. "
B n—1
—%{WQEF+VwﬁwmaEF+2v<n—w@;E@a (z: ) '9%]}

k=2

— (e~ P QU P 1) [d - B ) QF
-5 { QL) + -1 (@5 ") + 27 |- D QfFg e+ = (g E)Q} }
= [ PL P @l Pl — ) [0 B Q3
5 [@LY + =) (@57 427 (- QLS+ (- 1) (0 - 2) (@5 )]
= [di = Piy "] Qpy "0 — 1] [d% = P 7] Q4"
IO = U+ (- 2] [Q5 T + 29 -1 QL PQL T (219)
(79) implies that:

dy — P,g_E = Qfg_E +v[n—1] Qfg_E; and

P = Q5 2 Q5 Q. 1)
(214) and (215) imply that:

CSpy = [Qiy "+ (=) Q% Pl Qu F + In =1 [Qp, " +7(n = 2) Q5,7 +1Qp, "l Qi F

—% {[QG " + =11+ (- 2] [Q5 7] + 27 [ - 1] QF, 2@

= [QF F) 4y [n — 1 QE Q5 P n — 1] [QF F) 4y [n — 1) [n — 2] [QF, B 4y [n — 1) Qf, FQEE

S QL) — Sl =11y (0= 2)] [Q5 )~ — QL PR,

2—|—1[n—1] 145 (0 =2)] [QF "] +v[n — 1] QF, FQy;

1 _
= 5 [Qkpg E} 9

(216)
In the absence of platform entry, the consumer surplus when consuming the product of
sellers in category g on platform Pk is given by:

CS;% —ndngS NE__ n(QS NE +272 s NE)2 npifg NE s NE
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—ndngS NE 1L (Qs NE) 27”( 1) (QS NE) _nP];S;NE ngE

=n [ng _ PI;S‘Q—NE] QS NE _ [Qs NE}Z _an [”2_ 1] [QEQ—NE}Z

—n [dsg B Pl;s*g—NE] Qs NE _ [1 + v (n—1)] [QS NE}

? (217)
(79) implies that:
49— PENE = QSN Ly =1 Q5 = Ly (- DIQSE (219
(214) and (215) imply that:
CSNE =147 (n—1)] [Q5 NE] n(l+ 72(” —1)] Q5 NE} n(l+ 72(n —1)] Q5 NE]
(219)

Proposition 5 shows that when P1 is the monopoly platform, then (216) implies that the
consumer surplus is:
cSMP = CSE 4+ CSE. (220)

Case 1. ©; > O,.

2 - 2
Proposition 6 shows that when P1 competes with P2 and: (i) [ﬁ—fﬂ < [ AHA&?; n)] , the

consumer surplus is:

~ 2
e © A
CSFI + C'5127 if 6_; > [Alzii’zy,n)]
~ 2 ~ 2
:r © A A
CSPC — CSlEl + CS%E, if 9_; € (|:A11§%;7n)] ) [Am&%?y,n)} ) ;
NE <) A 2
: 1 21
| OSII +0512 , lf@_2 E (17 [W} )

2 . 2
and (ii) [ﬁ—jz] > [ Af&@,n)] , the consumer surplus is:

2
CSE + OSE, if & > [ An ]
2 ~ 2
Csﬁ + 0522 , it 8_; € [A_ﬁ} ’ [Alfﬁa»”)]
< (221)
csf+osh, #ge(]
CSNE 4 CSNE, i &1 ¢

2 1
: 1 [ Ay ]*
\ 11 2 V| A11€(y,n)

CSPC =

Case II. ©; < O,.
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Proposition 6 shows that when P1 competes with P2, the comsumer surplus is:

3 2
NE NE pC) Ag1£(v,n)
o ‘ 12 12
CST=q CSNE4+CSE, it & e ([_Amég |7, | duglm | ) - . (222)
2
. A N
CSE + CSE, if g < | 2zl |

Figure 1 illustrates numerical solutions for settings where d%% — ¢%2 = 5, d°! — %! =

6, dy —cy =7, dy—cf =8 v =05 g €[0.1,10], and n € [2,100]. The X-axis
represents the number of sellers in each category and the Y-axis represents the platform
strength ratio. Figure 1 demonstrates that when seller entry is taken into account, increased
platform competition can reduce consumer surplus unless the competing platform’s platform
strength is sufficiently pronounced. Figure 1 also indicates that increased seller competition
slightly reduces this effect.

Consumer Surplus Comparison

cs>csM

cs=csM

@1/ €] 5 (Platform Strength Ratio)

cs<csM
2 10 20 30 40 50 60 70 80 90 100

n (Number of Sellers)

Figure 1: Comparison between C'S and C'SY in the setting of seller com-
petition

Figure 2 illustrates numerical solutions for settings where d°? — ¢%? = 5, d! — ¢! = 6,
dy —c§ =7,dy —cf =8,7=07, g €[0.1,10], and n € [2,100].
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Consumer Surplus Comparison

10 cs >csM
9.1
8.2
7.3
6.4
55
cs=csM
4.6
3.7

2.8

0 1/@2 (Platform Strength Ratio)

1.9

1

0.1 cs < csM

2 10 20 30 40 50 60 70 80 90 100
n (Number of Sellers)

Figure 2: Comparison between C'S and CSM when v = 0.7

Figure 3 illustrates numerical solutions for settings where d°? — ¢52 = 5, d! — ¢! = 6,
dy —c§ =7,dy —cf =8,7=03, g+ €[0.1,10], and n € [2,100].

3 Endogenous platform strength

In this section, I consider the case where platform strength is endogenised. I consider
a game in which P7 chooses whether to invest K to increase its platform strength from
O to Oy (O < ©g). Then platforms simultaneously choose to either commit not to act
as sellers or make no such commitment. After the platform strengths and commitments
are specified, S1 and S2 choose the platform on which they will sell (simultaneously and
independently). Next, a platform that made no commitment will make its entry decision
(i.e., whether to enter and which market to enter). Then P1 and P2 simultaneously set
their per-unit commissions. Finally, each active seller sets its profit-maximizing price for its
product.

®L[5kj]2 ®H[£k2]2 @L[EM]Q

Condition 5. K <min{O@y [My1 + Myo] —2F — — 5=, — g5 — —g55 > On My —
SO j 2 2
o.[A
F— LLb%ﬂ] }-

Proposition 8. Suppose strength enhancement is feasible (Condition 5 holds). In the plat-
form competition setting, in equilibrium, both P1 and P2 invest to increase its platform
strength from ©p to Op, both platforms commit not to enter, and each seller is indifferent
between selling on P1 and selling on P2.
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Consumer Surplus Comparison
10 cs>csM

cs =csM

@1/@2 (Platform Strength Ratio)

cs < csM

2 10 20 30 40 50 60 70 80 90 100
n (Number of Sellers)

Figure 3: Comparison between C'S and CSY when v = 0.3

Proof. Suppose Condition 5 holds.
Case L. g—f > ¢y Or g—’z € (1, ¢,).

If P7 invests K to increase its platform strength from ©j to O, Proposition 2 implies
that both S1 and S2 sell on Pi if Pk (i, k € {1,2}, i # k) does not invest, and each seller is
indifferent between selling on Pi and selling on Pk if Pk invests K to increase its platform
strength from © to Op. Therefore, If Pi invests, then Pk’s best response is to invest.

If Pi does not invest K to increase its platform strength from ©j to O, Proposition 2
implies that both S1 and S2 sell on Pk if Pk (i, k € {1,2}, i # k) invests K to increase its
platform strength from ©; to Oy, and each seller is indifferent between selling on P: and
selling on Pk if Pk does not invest. Therefore, if Pi does not invest, Lemmas 3 and 6, and
Proposition 2 imply that Pk’s profit is: (i) Oy [My1 + Mys] — 2F — K if Pk invests; and (ii)
oL[A]”

8by
response is to invest.

Therefore, in equilibrium, both P1 and P2 invest to increase its platform strength from
O to O, both platforms commit not to enter, and each seller is indifferent between selling
on P1 and selling on P2.

Case II. g—f € (¢1, 0s)-

If P2 invests to increase its platform strength from ©; to ©y, Proposition 2 implies that
S1 sells on P2 whereas S2 sells on P1 if P1 does not invest, and each seller is indifferent
between selling on P1 and selling on P2 if P1 invests. Proposition 2 also implies that P1

commits not to enter, regardless of its investment decision. Therefore, if P2 invests, Lemma
~ 12
L : . e On[An] . : .
3 and Proposition 2 imply that P1’s profit is: (i) %12—] if P1 does not invest; and (ii)
2
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if Pk does not invest. Condition 5 implies that if P: does not invest, then P£’s best



~ 2
A
GHSETSH] — K if P1 invests.! Condition 5 ensures that
2

if P2 invests, then P1 invests.

If P1 invests to increase its platform strength from © to © g, Proposition 2 implies that
S1 sells on P1 whereas S2 sells on P2 if P2 does not invest, and each seller is indifferent
between selling on P1 and selling on P2 if P2 invests. Proposition 2 also implies that P2
commits not to enter, regardless of its investment decision. Therefore, if P1 invests, Lemma

9H[512]2
8b5

@L[zlz]z

- K> 563

. Therefore,

~ 12

3 and Proposition 2 imply that P2’s profit is: (i) % if P2 does not invest; and (ii)
~ 2 ~ 2 ~ 2

% — K if P2 invests. (13) and Condition 5 ensures that % — K > %.
2 2 2

Therefore, if P1 invests, then P2 invests.

If P2 does not invest to increase its platform strength from ©; to ©y, Proposition 2
implies that S1 sells on P1 whereas S2 sells on P2 if P1 invests, and each seller is indifferent
between selling on P1 and selling on P2 if P1 does not invest. Proposition 2 also implies
that P1 makes no commitment if P1 invests whereas P1 commits not to enter if P1 does not
invest. Therefore, if P2 does not invest, Lemmas 3 and 6, e;nd Proposition 2 imply that P1’s
profit is: (i) Oy My — F — K if P1 invests; and (ii) %

~ 12
5 ensures that Oy My, — F—K > GLE%I]

If P1 does not invest to increase its platform strength from O, to ©y, Proposition 2
implies that S1 sells on P2 whereas S2 sells on P1 if P2 invests, and each seller is indifferent
between selling on P1 and selling on P2 if P2 does not invest. Proposition 2 also implies
that P2 makes no commitment if P2 invests whereas P2 commits not to enter if P2 does not
invest. Therefore, if P1 does not invest, Lemmas 3 and 6, and Proposition 2 imply that P2’s

~ 2
profit is: (i) Oy My — F — K if P2 invests; and (ii) Ou[Bu]

8b7
~ 12
or[A
5 ensures that Oy My — F — K > %
1

Consequently, in equilibrium, both P1 and P2 invest to increase its platform strength
from ©; to O, both platforms commit not to enter, and each seller is indifferent between
selling on P1 and selling on P2. W

if P1 does not invest. Condition

. Therefore, if P2 does not invest, then P1 invests.

if P2 does not invest. Condition

. Therefore, if P1 does not invest, then P2 invests.

In the monopolistic platform setting, the platform (e.g., P1) does not invest to increase its
strength in equilibrium because both sellers will sell on the platform regardless. Therefore,
Proposition 1 shows that the consumer surplus in the monopolistic platform setting is:

csM = o, [$11 + S12] (223)

where ¢ is given by (8).
(13) and Proposition 8 imply that the consumer surplus in the platform competition

setting is:

2 ~ 72

Agy
4

311
4

207

On

cs 758

IThis is the case because 511 = &12 and bls = bg.
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Figure 4 illustrates numerical solutions for settings where for j € {1,2}, n; = 0.4, ﬁf =
BY =05 (so that Q; € (0,1)), a; =10, ¢f =1, ¢ =2,¢f =3, &5 =4, g_f; € (1,10], and
6 € [0.1,10].> The X-axis represents relative popularity: § < 1 indicates that the third-party
seller’s product is more popular, # > 1 indicates that the platform’s product is more popular,
and # = 1 indicates equal popularity. The Y-axis represents the potential increase in strength
a platform can achieve through investment. In this setting, platforms can replicate sellers’
products at a cost lower than the sellers’ production costs (i.e., cf < c]S ). Additionally, the
incumbent platform can imitate the seller’s product at a lower cost than the entrant platform
(ie., cf <cb).

Figure 4 demonstrates that when endogenous platform strength is taken into account,
increased platform competition can reduce consumer surplus unless platforms can increase

their platform strengths significantly (i.e,. g—*L’ is sufficiently pronouned.)

Consumer Surplus Comparison

10 . | CS>CSM
1
1 2 5 8 10

cs<csM
0

@H/GL (Platform Strength Ratio)
w I [6)] o)) ~ [e¢] Ce]

N

0 (Relative Popularity)

Figure 4: Comparison between C'S and C'S in the setting of endogenous
platform strength

Figure 5 illustrates numerical solutions for settings where for j € {1,2}, n, = 0.4, ﬁf =
37 = 0.5 (so that Q; € (0,1)), oy = 10, ¢f =5, ¢f =6, ¢f =3, ¢§ =4, gL € (1,10],
and 6 € [0.1,10]. In this setting, platforms can replicate sellers’ products at a cost higher
than the sellers’ production costs (i.e., ¢ > C]S ). Additionally, the incumbent platform can

2To align with the main analysis, the parameters N ,6’3-9, ﬁf, oy, cf, cf are chosen such that Q; € (0,1),
cs >cf, Ay >0, Ay >0, and Ay, > 0 for all values of 6 € [0.1,10].
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imitate the seller’s product at a lower cost than the entrant platform (i.e., ¢’ < cf).

Consumer Surplus Comparison

10 cs > csV
9
o 8
S
04
£ 7
(@)]
[
o
& 6
£
e 5
<
a
., 4
<
o 3
2
1 cs < csM

0 (Relatlve Popularity)

Figure 5: Comparison between C'S and C'SY where ¢l > c}g

Figure 6 illustrates numerical solutions for settings where for j € {1,2}, n; = 0.4, BS =
37 = 0.5 (so that Q; € (0,1)), a; =10, ¢f =2, ¢f =1, ¢f =3, ¢§ =4, g € (1,10], and
0 € [0.1,10]. In this setting, platforms can replicate sellers products at a Cost lower than
the sellers’ production costs (i.e., ¢l < c;-q ). Additionally, the entrant platform can imitate
the seller’s product at a lower cost than the incumbent platform (i.e., c§ < cf).
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Figure 6: Comparison between C'S and C'S where ¢} < ¢f
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I further explore the scenario where platforms compete on platform strength in the initial
state, i.e., each platform endogenously decides its platform strength before committing to
their selling capabilities. Specifically, I consider a game in which platforms simultaneously
choose their platform strengths. Then platforms simultaneously choose to either commit not
to act as sellers or make no such commitment. After the platform strengths and commitments
are specified, S1 and S2 choose the platform on which they will sell (simultaneously and
independently). Next, a platform that made no commitment will make its entry decision
(i.e., whether to enter and which market to enter). Then P1 and P2 simultaneously set
their per-unit commissions. Finally, each active seller sets its profit-maximizing price for its
product.

Proposition 2 suggests that in equilibrium, both platforms opt for a higher level of plat-
form strength compared to what a monopolistic platform would choose. This occurs because
increased platform competition compels each platform to increase its strength to attract
sellers. If platforms were to choose differing strengths, the one with the lower strength
would be motivated to enhance it to attract more sellers. Therefore, each platform matches
the other’s strength in equilibrium. Furthermore, Proposition 2 indicates that platforms
commit not to enter the seller market when they have equivalent platform strengths. Propo-
sition 2, (233), and (223) imply that consumer surplus under Monopoly Platform (MP)

is CSM = ©[c¢p1 +cpa], while consumer surplus under Platform Competition (PC) is
ol ) | ()
cS =06 + , where ¢;; is defined in (8), O represents the strength level

287 [1-Q1] 285[1-0Q2]

chosen by the monopoly platform under MP, &) represents the strength level chosen by each

platforms under PC, and © > ©. Therefore, CS < CSMif 2 < ——pterz . where 2
ENME:
25?[1791]4'255[1792]
represents the consumers’ benefits from increased platform strength, and [ﬁkl e [2&2]2
4 4

255[1—_Ql]+2/325[1—sz2]
indicates the consumers’ loss from higher prices due to reduced downstream competition.
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4 Discriminating commitments

In this section, I consider the case where platforms can make discriminatory commit-
ments, i.e., a platform might commit to not entering one seller’s market while making no
such promise to another seller.

Proposition 9. Suppose platform entry is feasible (Condition FS holds), a third-party seller
benefits more from no competition than from reduced competition (Assumption BC holds),
and platforms can make discriminating commitments. Further suppose g—; > 1 and cfj < cgj.
Then in equilibrium: (i) if g—; > ¢, P1 makes no commitment to both sellers, and both S1
and S2 sell on P1; (i) if g—; € (¢y,05), P1 commits not to enter S2’s market but makes
no commitment for S1, and both sellers sell on P1; (iii) if 8—; € (1,¢,), P1 commits not to

enter both sellers’ markets, and both S1 and S2 sell on P1; and (iv) if g—; =1, both platforms
commit not to enter either seller’s market, and each seller is indifferent between selling on
P1 and selling on P2.

Proof. Condition FS ensures that each platform enters each seller’s market if the platform
makes no commitment. Since S1 and S2 sell independent products, S1’s choice of platform
is independent of S2’s choice of platform.

P P
Case L. ¢1; < cy;.

It can be shown that:

Aﬂ ?

2
A, } > 1 if o) < o (224)

Py > 9 > [ [Am

Aqy

First suppose 8—; > ¢,. Lemmas 7 - 10 and (224) imply that both S1 and S2 sells on

P1, regardless of the platforms’ commitments. Condition F'S ensures P1 enters each seller’s

market. Therefore, Lemmas 3 and 6 imply that: (i) P1’s profit is ©; My; — F + 01 Mo — F

91[311]2 @1[512]2
8 b7 8b5

if P1 makes no commitment; and (ii) P1’s profit is it P1 commits not

to enter. Condition FS ensures that ©, M;; — F >

by making no commitment than by committing not to enter. Therefore, in equilibrium, P1
makes no commitment to both sellers, and both S1 and S2 sell on P1 if 8—; > 0y.

, i.e., P1 secures more profit

Next suppose g—; € (¢y,05). Lemmas 7 - 10 and (224) imply that S1 sells on P1,
regardless of the platforms’ commitments. Condition FS and Lemmas 3 and 6 imply that P1
secures more profit by making no commitment to S1 than by committing not to enter S1’s
market. If P2 makes no commitment, Lemmas 8, 9 and (224) imply that S2 sells on P1. If P2
commits not to enter, Lemmas 7 and 10 imply that S2: (i) sells on P1 if P1 commits not to
enter; and (ii) sells on P2 if P1 makes no commitment. Therefore, P1 secures more profit by
committing not to enter S2’s market than by making no commitment to S2. Consequently,
in equilibrium, P1 makes no commitment to S1 but commits to not entering S2’s market,
and both sellers sell on P1 if g—; € (g, 05). o



A1z

imply that S1 and S2 both sell on P1, regardless of P1’s commitment. Condition F'S and
Lemmas 3 and 6 imply that P1 secures more profit by making no commitment to both sellers
than by committing not to enter each seller’s market in this case. If P2 commits not to enter,
Lemmas 7, 10 and (224) imply that Sj (5 € {1,2}): (i) sells on P1 if P1 commits not to enter
Sj’s market; and (ii) sells on P2 if P1 makes no commitment to Sj. Therefore, P1 secures
more profit by committing not to enter Sj’s market than by making no commitment to Sj
in this case. If P1 commits not to enter, Lemmas 7, 9 and (224) imply that both S1 and
S2 sell on P1, regardless of P2’s commitment. If P1 makes no commitment, Lemmas 8, 10,
and (224) imply that Sj (j € {1,2}): (i) sells on P1 if P2 makes no commitment to Sj; and
(ii) sells on P2 if P2 commits not to enter Sj’s market. Therefore, P2 secures more profit
by committing not to enter Sj’s market than by making no commitment to Sj in this case.
Consequently, in equilibrium, both P1 and P2 commit not to enter each seller’s market, and

2
both S1 and S2 sell on P1, if & ¢ ( |22 4, |.
O2 1

2
Next suppose 8—; € [ﬁ] , &1 ). If P2 makes no commitment, Lemmas 8, 9 and (224)

A1z

A1

(224) imply that S1 sells on P1 and S2: (i) sells on P1 if P1 commits not to enter; and (ii)
sells on P2 if P1 makes no commitment. Condition FS and Lemmas 3 and 6 imply that
P1 makes no commitment to S1 but commits not to enter S2’s market in this case. If P2
commits not to enter, Lemmas 7, 10, and (224) imply that Sj (5 € {1,2}): (i) sells on P1
if P1 commits not to enter; and (ii) sells on P2 if P1 makes no commitment. Therefore, P1
commits not to enter each seller’s market in this case. If P1 commits not to enter, Lemmas
7, 9, and (224) imply that both S1 and S2 sell on P1, regardless of P2’s commitment. If
P1 makes no commitment, Lemmas 8, 10, and (224) imply that S2 sells on P2 and S1: (i)
sells on P1 if P2 makes no commitment; and (ii) sells on P2 if P2 commits not to enter.
Therefore, P2 makes no commitment to S2 but commits not to enter S1’s market in this case.
Consequently, in equilibrium, both P1 and P2 commit not to enter each seller’s market, and

2 2
both S1 and S2 sell on P1, if g—; € ( [ﬁ—ﬁ] , [ﬁ—fj} >

2 2
Next suppose &L € Qa| Az . If P2 makes no commitment, Lemmas 8, 9, and
©2 ANP)

2
Next suppose 8—; < [ﬁ—fﬂ . If P2 makes no commitment, Lemmas 8, 9, and (224) imply

that Sj (j € {1,2}): (i) sells on P1 if P1 commits not to enter; and (ii) sells on P2 if P1
makes no commitment. Therefore, P1 commits not to enter each seller’s market in this
case. If P2 commits not to enter, Lemmas 7, 10, and (224) imply that Sj (j € {1,2}): (i)
sells on P1 if P1 commits not to enter; and (ii) sells on P2 if P1 makes no commitment.
Therefore, P1 commits not to enter each seller’s market in this case. If P1 commits not
to enter, Lemmas 7, 9, and (224) imply that both S1 and S2 sell on P1, regardless of P2’s
commitment. Consequently, in equilibrium, P1 commits not to enter each seller’s market,

2
and both S1 and S2 sell on P1, if & < [g_} .
2 11

Finally, suppose g—; = 1. Lemma 7 implies that if both platforms commit not to enter

Sj’s market, then Sj (j € {1,2}) is indifferent between selling on P1 and selling on P2.
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Lemma 8 implies that if platforms both make no commitment to Sj, then Sj sells on P2.
Lemma 9 implies that if P1 commits not to enter Sj’s market and P2 makes no commitment
to Sj, then Sj sells on P1. Lemma 10 implies that if P1 makes no commitment to S; and
P2 commits to no entry Sj’s market, then Sj sells on P2. If P2 makes no commitment, Sj:
(i) sells on P1 if P1 commits not to enter Sj’s market; and (ii) sells on P2 if P1 makes no
commitment to Sj. If P2 commits not to enter Sj’s market, Sj: (i) is indifferent between
selling on P1 and selling on P2 if P1 commits not to enter Sj’s market; and (ii) sells on P2 if
P1 makes no commitment to Sj. If P1 commits not to enter Sj’s market, Sj: (i) is indifferent
between selling on P1 and selling on P2 if P2 commits not to enter Sj’s market; and (ii)
sells on P1 if P2 makes no commitment to Sj. Consequently, in equilibrium, both platforms
commit not to enter each seller’s market, and each seller is indifferent between selling on P1
and selling on P2, if g—; =1. N

Proposition 10. Suppose platform entry is feasible (Condition FS holds), a third-party
seller benefits more from no competition than from reduced competition (Assumption BC
holds), and platforms can make discriminating commitments. Further suppose P faces a

competing platform P that is a weaker seller than P (i.e., % >1). Then CS < CSM unless

P’s relative platform strength is sufficiently pronounced.
Proof. (1) implies that if Sj sells on Pk and competes against Pk (j, k € {1,2}), then:

P P P
s %_Qjaurﬁjpkj'

Py = (225)
* T j ;

(2) and (225) imply that:

S S _P S
qr. 4+ B g — i | n. 4+ B0
o = T B; ak; — s [+ 57 6;] (226)

[%’]2 - 55? 55

(225) and (226) imply that:

P P
s _ Mt B Gy — @ [0, + 85 ]

pkj - 2 S AP (227)
;)" = 57 8
Lemma 6 implies that if Sj competes against Pk, then:
ki O 8+ Q; K O 2 267 8+ Q]

(226), (227), and (228) imply that if S1 competes against Pk and S2 competes against
Pi (k,i € {1,2}), then consumer surplus is:

CS = Orsp + OiGia, (229)

where for j € {1,2}, ¢, is given by (8).
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It can be shown that:
OSk;j

P
Ocy, i

(3) implies that if Sj sells on Pk (j, k € {1,2}) and faces no competition, then:

< 0. (230)

S
Aj ij

QIfj = A - bfpgj < pgj A (231)
J J

Lemma 3 implies that if Sj sells on Pk (k,i € {1,2}) and faces no competition, then:

S ~
xS Q; — Akj

geEs . 232

(231) and (232) imply that if S1 sells on Pk, S2 sells on Pi (k,i € {1,2}), and each seller
faces no competition, then consumer surplus is:

2 2

A
4

Apa
4

O
287 [1— Q]

Oi

csS =
285 [1— Q]

(233)

(226), (227), (228), (8), (231), and (232) imply that if S1 competes against Pk and S2
sells on Pi and faces no competition (k,i € {1,2}), then consumer surplus is:

2

Oi A
cs =0 +— 234
(12) and (8) imply that:
1 Ayl
kj
P> 235
RV HTE AR 9

Proposition 1 implies that in the benchmark setting (MP), the monopoly platform makes
no commitment to either sellers in equilibrium. As a result, each seller competes against P
under MP. Therefore, (229) implies that:

CSM = O¢p; +O¢py. (236)

First suppose P faces a competing platform P that is a stronger platform (i.e., 8 > 1)

under PC, where © denotes P’s platform strength. (230) and - > 1 imply that:

ALEREE ) (237)

SB;

© spitspe b
Case I. g >max{<ﬁl+§ﬁ2,¢m}-

99



Because g > ¢p,, Proposition 9 implies that each seller competes against P under PC.
Therefore, (229) implies that:
CS = O¢p, + Oz, (238)

6 > 2 O¢p +0¢p, > Ocpr + O cpy. Therefore, (236) and (238) imply

that C'S > CS™ in this case.
< (Lmin {2552 0} )
First suppose ¢p, < % If% € (gblsl,min{z?igf?,qzﬁm}), then g € (gbﬁl,qS};Q).

Proposition 9 implies that S1 competes against P whereas S2 sells on P and faces no com-
petition under PC. Therefore, (234) implies that:

Because

ool

Case II.

2

_ ) Az
CS = ep + = (239)
Papi[1-) | 4
i N <~ 42
Because 8 < 2’;?%, @gﬁ +O¢p, < O¢pr +O¢py. (235) implies that —2BS[1 o |:AP2:| <

S5y Therefore, (236) and (239) imply that C'S < C'SM in this case. If% (1, b5, ), Propo-
sition 9 implies that each seller sells on P and faces no competition under PC. Therefore,
(233) implies that:

2

~ ~ 2 ~ ~
Az As
CS = —5 © Pl < © b2 (240)
207 [1 =] | 4 205 [1 -] | 4
- 92
(235) implies that m {A’;j] <O¢p; Because & s < ?;TL%, @§p1 +0O¢p, <Ocpr +

O ¢py. Therefore, (236) and (240) imply that C'S < C'SM in this case.

_ spitSp2 _ Spit+<Sp2 : spit+<p2 —
Next suppose ¢, > et It can be shown that ¢z, > el Therefore, min { S gbm} =

spit+<sp2 @ spit+sp2 @ - 143 3 3
o .NBecause 6 € (1, e ), 5 € (1, 05 ) Proposition 9 implies that each seller

sells on P and faces no competition under PC. Therefore, consumer surplus is given by (240).
Therefore, (236) and (240) imply that CS < CSM in this case. Next suppose P faces a sym-
metric competing platform P (i.e., 2 = = 1) under PC. Proposition 9 implies that each seller is

indifferent between selling on P and selling on P and each seller faces no competition under
PC. Therefore, (233) implies that:

~ ~ 2 ~ 2
1 &) Asl 1 o Apy
CS = 5573 S
22— | 4 | 2285 (1-%] | 4
1 E AT 1 e Apa]’
+ 5555 C| ts55m C (241)
22051 -] | 4 22051 —Q] | 4

100



L Ao 12 ~ x.1% - _
(235) implies that m [Af]} < O¢p; and F@[?sz] { f} < O¢p;. Because e=1,
(241) implies that

1~ 1 1~ 1 1
CS < §@§]31+§@§P1+§@§132+§@§P2 = 5@ [Sp1 +Sp1+Spy + 2]
1
< 3 Olsp1+sp1+Sp2+Sp2] =O¢p1 +O¢py = csM. (242)

The first inequality in (242) reflects (237) and the last inequality in (242) reflects (236).

ollol

Finally, suppose P faces a competing platform P that is a weaker platform (i.e., 2 < 1)

under PC.

S) 1
Casel. g € <¢>_p1’1>‘
In this case, % € (1,¢, ). Proposition 9 implies that each seller sells on P and faces no
competition under PC. Therefore, (233) implies that:

2 2

Aps
4

zP1
4

S}
287 [1 -]

N 0
285 [1— Q]

CcS = (243)

X 2
(235) 1mphes that m |:Afj:| < SPj forj € {1,2} Therefore, (236) and (243)
J J

imply that C'S < C'SM in this case.
Case 1II. %6 <L 1 )

bpa’ bp1

In this case, % € ( ¢y, ¢y ). Proposition 9 implies that S1 competes against P whereas S2
sells on P and faces no competition under PC. Therefore, (234) implies that:

~ 12
Ap;
4

©

cS = 06 +
SP1 255[1—92]

(244)

Therefore, (235), (236), and (244) imply that C'S < C'SM in this case. B
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