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Multisided platforms have emerged as an increasingly important market structure with the rise
of the digital economy. In this paper, we consider sequential price setting behavior by platforms
and demonstrate sequential pricing outcomes Pareto dominate simultaneous pricing outcomes in
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1 Introduction

Since the pioneering work of Rochet and Tirole (2003) and Armstrong and Wright (2007), considerable
research has emerged to examine oligopoly pricing on multisided platforms. Yet, the analysis to date
on oligopoly pricing with cross-platform network effects has focused almost exclusively on pricing
games in which platforms set prices simultaneously on both sides of the market. ! In this paper, we
examine pricing games with sequential timing on platforms.

Our main findings are as follows. First, we show that platforms that commit to setting prices
on one side of the market (e.g., customers) prior to setting prices on the other (e.g., merchants) can
use sequential pricing as a tool to soften price competition on the most heavily cross-subsidized side
of the market. Second, we demonstrate that the sequential pricing equilibrium in which platforms
pre-commit to prices on the side of the market with smaller network externalities Pareto dominates
the simultaneous pricing equilibrium in terms of profits. We find this to be true both for singlehoming
and multihoming behavior. Third, we demonstrate that sequential timing attenuates the pricing
implication of cross-platform network effects in the singlehoming case, and completely eliminates
them in the multihoming case.

Our results are consistent with recent findings in the literature on platform competition. Jeitschko
and Tremblay (2020) consider a model of simultaneous price competition between homogeneous plat-
forms and show that multihoming makes it possible to escape the Bertrand paradox when competition
is weak. In our model, the possibility of multihoming also increases platform profits, but in a context
of heterogeneous platforms and sequential pricing.

Belleflamme and Peitz (2019) and Bakos and Halaburda (2020) examine multihoming between
platforms with simultaneous pricing on both sides. Bakos and Halaburda (2020) show that when
agents can multihome on both sides, then the incentive to subsidize the other side disappears. In our
model, we show that setting prices on the multihoming side of the market prior to setting prices on

the singlehoming side fully dissipates cross-platform externalities, resulting in monopoly prices on the

LAn important exception is Hagiu (2006), who considers video game platforms in which content providers have to
develop their products prior to the arrival of players.



multihoming side and standard “one-sided” oligopoly prices on the singlehoming side.
2 The Model

Consider two, horizontally differentiated and symmetric platforms that are located at the endpoints
of a unit line. On each side of the market, a continuum of sellers (S) and buyers (B) is uniformly
distributed on the unit interval with measure one. Following Armstrong and Wright (2007), buyers
and sellers incur opportunity cost of visiting a platform that increases linearly over distance at rates
ti, k = B, S. Interacting with members of the opposing group generates positive cross-group network
externalities, and the platforms facilitate exchange between members by selecting access fees to mem-
bers of each group, px, kK = B,S. Consumption services in the market are non rival and agents on
each side of the market receive the network benefit byn;, k = B, .S, from participating in a market
that allows them to interact with n;, [ # k, agents on the opposite side of the market.

The utility of a consumer belonging to group k = B, S, participating in platform ¢ = 1,2 located

in z; (with ;1 = 0 and x5 = 1) on the unit line interval z € (0,1) is:
uh () = vy, — pl — ty |zi — | + b, (1)

where n} is the measure of agents participating on side [ = B, S of platform i.

Agents on the B side of the market singlehome, while agents on the S side of the market either
singlehome or multihome. In the singlehoming case, type-S agents are limited to choosing at most
one platform, whereas under multihoming type-S agents can be active on both platforms at once.?

In the analysis to follow, we first examine the case of simultaneous price setting behavior, and

then turn to the case of sequential pricing by the platforms on each side of the market.
3 Singlehoming

In the singlehoming case, the demand facing platform i from type-S agents, n’, is given by the location

of the marginal consumer such that u} = u% in equation (1). We denote this location by %, which

2Existence conditions for all the equilibria examined in the text are provided in Appendix C.



results in demand facing platform 7 of

o1 ph—ph—bs(1—2nk)
nszxs=§+ == T B (2)

Proceeding similarly on the B side of the market, consumer demand for platform 4 in market B is

.1 pl—ph—bg(l—2nt
my = = 1 4 La—Pb ZhelL 22 3
2 2tp

Simultaneously solving equations (3) and (2), demand on each side of the platform can be written

1 s (pjé —piB) +bp(pk — pk)

nB(pSJ?B) = 5—’_ INA ’
‘ b L, ts (Pjs —Pis) +bs(vp — )
Ng\Ps,PB = D) IA .

where ps = (p§,p%) and pg = (pk,p%) denotes the vector of prices on the S side and B side of the
market, respectively, and A =tgtg — bgbs > 0.

The profit of platform ¢ is

' (ps,pB) = (Ps — fs)ns(ps,pB) + (5 — [B)nB(Ps, PB)- (4)
We first consider the simultaneous pricing equilibrium following Armstrong and Wright (2007).3

3.1 Simultaneous pricing game

Under simultaneous pricing, a unique price equilibrium exists with the symmetric equilibrium prices,
pPs = py = p% and pp = pp = p%, where ps = pp = fs +ts — bp. Profit for each platform in the

symmetric market equilibrium is

ts+tgp —bs — bp
5 .

ﬁ' =
3.2 Sequential pricing game

We specify our sequential pricing game as a two-stage game in which the platforms simultaneously
select prices for market S in stage 1, and then simultaneously select prices for market B in stage 2.

Given the stage 1 prices, pg = (Pg, P%), the problem for firm i in stage 2 is

max ' (g, ps) = (s — fs)n's(Ps,pp) + (s — [5)05(Ps. p)-

Pp

3We confine our analysis to consider the simplest pricing strategy, the so-called “flat pricing”, which means that the
access price for each side does not depend on the participation rate among agents on the other side of the platform.



The first-order necessary condition for a maximum is

W = i — (vl — /) (;Z) — (s — fs) (52) =0. (5)

Solving the system of equations (5) for the equilibrium prices p% (pg), we get:
p(Ps) = fp+ts — ts (bp — fs)bs + g(%s +bp) — ey (b —bs) |- (6)
In the case of symmetric pricing on the S side of the market, we have the following result:

Lemma 1. Suppose there exists a symmetric price equilibrium on the S side of the market, py =

ﬁ% =p%. Then we have a symmetric price equilibrium on the B side with:

* * * bS *
Py =p5 =ps=fettep— (b — fs+pk)

ls
and
« oo bs . .
Pp —PB = T<ps - ps)
s

so that pj; > pp < ps < Ps-

Proof. With py = p% = p§ we obtain pl = p% = py = fp + tp — lt’—z (bp — fs+p%). Computing
Pi — DB, We get piy — P = 1= (ps — pl)- O

This outcome is due to the seesaw principle of two-sided markets (Rochet Tirole 2006), as a higher
price on the S side of the market corresponds with a lower price on the B side of the market.

Now consider the choice of pg in the first stage of the game. Profit for platform 1 is

7'(ps) = 7' (05 (ps), P (ps), Ps)-

The first-order necessary condition for a profit maximum is

or'  on'oply o' on' dpfy
Ops  Opp O Ops  Opp Op

(7)
=0 Strategic term

Notice that the essential difference between the simultaneous and sequential pricing conditions is

that sequential pricing introduces a strategic effect in equation (7). Evaluating this term, we have



ant i an?g i 8”33 Bpi'; _ bp—bs : : : ot 6}7].3; S _
o = (P fs)iap% + (p’s fB)apJé > 0 and ot = s , which implies oo o bg — bg,

[43

where “Z” denotes “equal in sign”. It follows immediately from equation (7) that g;: < 0 whenever
S

bp —bgs > 0. Thus, we arrive at the following results:

Proposition 1. Ifbg —bgs > 0, then the symmetric equilibrium of the sequential pricing game entails
Ps > Ps-

Proof. The FOC for the simultaneous pricing game equilibrium is:

ot . ) on’ R on'
aﬂi = n§+(ps—fs)anf + (b8 —fB)aniB =0
Ps Ipi=ps Ps Pr
1 . lp . bp _
= 5—(s—fs)ﬂ—(p3—f3)ﬁ—0 (8)

Now the FOC for the sequential pricing game equilibrium with bg — bg > 0 implies that:

ort ; . on . ont
o = ”g+(ps—fs)a§+(PB—fB)af<0
Pg pL=p% Pg PB
= 5—(]95 fs)ﬁ (rB fB)QA <0 9)

Using pj; = pp + lt’—g(ﬁs —p%) (from Lemma 1) and replacing in (9), we get

on't 1 tp bs bp
. =—-—(ps—fs)=— — (p —(ps — pg) — — <0
s—Fs
Rearranging and using (8) to replace pg, gives g;r; _ = i(ﬁs —p§) <0. O
s |pi=p%

Proposition 2. Suppose bg > bg. A sequential pricing game where platforms set prices on the S side
of the market prior to setting prices on the B side of the market yields larger profits in the symmetric

equilibrium, compared to the simultaneous pricing equilibrium.

Proof. Symmetric equilibrium profit under the simultaneous pricing game is 7 = %(ﬁ s—fs+ps—fB),

*

whereas under the sequential pricing game it is 7* = $(p% — fs +pjy — fp). Then

tsg — bg
2tg

* *

N o .
m —7T=§(ps—ps+p3—p3)=(ps—ps)

where the latter equality holds by Lemma 1. Because bp > bg implies p§ > pg, it follows from the

restriction tg — bg > 0 that 7* — 7 > 0. O]



In the simultaneous pricing game, the cross-subsidy provided to agents in market S for participation
on the platform is larger than the subsidy provided to agents in market B when bg > bg. Under these
conditions, setting prices first on the S side of the market prior to setting prices on the B side of the
market serves to soften price competition on the S side of the market. This is advantageous when
price competition between platforms is relatively more intense on the S side of the market.

Now suppose the firms sequentially set prices first on the B side of the market prior to setting
prices on the S side of the market. When bg > bg, it follows from Proposition 2 that p% < ps and
thus 7 — 7 < 0. Hence, there is a clear ranking of profits: Profits are largest when firms set prices
sequentially on market Sprior to setting prices on market B when bp > bg, and smallest when setting
prices first on the B side of the market. The opposite is true when bgs > bg.

Solving the system of equations (7) simultaneously for each firm in the stage 1 game, and substi-

tuting these results in the stage 2 choices yields the equilibrium prices in the sequential game

) bs —b
Ps = fs+ts—b3+733 =
bg—b

pp = fB+tB_bS<1+BBS>.
s

Notice when bg = bg, the symmetric equilibrium prices in the sequential game reduce to the price
level under simultaneous pricing. This outcome illustrates the strategic attenuation effect of setting

sequential prices first on the side of the platform where price competition is less intense.
4 Multihoming

In this section, we examine the case in which agents on the .S side of the platform have the potential
to multihome, while agents on the B side continue to singlehome. Singlehoming on the B side results

in demand for platform 4 of
i — 1 n P — Py — bp(ng —nk)
5= .
2 2tp

Multihoming on the S side results in demand for platform ¢ of

. _ bent
ng = max <O,min <Uspi+snB7 1)) .
s



The multihoming case thus encompasses symmetric equilibrium outcomes with zero participation
by agents on the S side of the market, full multihoming by all type-S agents, as well as partial
multihoming outcomes in which a subset of agents singlehome and the remaining agents multihome.

We consider each case, in turn.

4.1 Zero participation on the S side

Consider, first, the symmetric equilibrium in which prices on S side of the market are large enough
such that nfg = 0. In this case, agents are only active on one side of the market, and it follows that
the platforms play a standard Hotelling game on the B side. This results in the equilibrium prices,
pp = fp + tp, and equilibrium profits II = %B For such an outcome to be an equilibrium, the
symmetric equilibrium price pg must be larger than vg + bg/2. The timing of prices on each side of

the market (simultaneous or sequential) has no impact on the equilibrium in this case.

4.2 Full Multihoming

Next, consider the case of full multihoming, in which all agents on side S of the market multihome,

ni = 1.* This outcome results in demand on the B side of platform i given by

Py — Pl

G(ps) = = +
n =-
B\PB) =5 2%p

For full multihoming to hold, it must be the case that the price on side S of the market is not too
large in the sense that

ps <wg —tg +nbg for i =1,2. (10)
The problem facing platform i is to select pg and p’y to maximize
(P, Pg) = (05 — fB)n5(PB) + s — fs- (11)
4.2.1 Simultaneous pricing game

Under simultaneous pricing, a unique price equilibrium exists with the symmetric equilibrium prices

(Armstrong and Wright, 2007), py = fp + tp — bs. Notice that the platform price on the B side

4We confine attention to cases where the full multihoming equilibrium exists. Details on the primitives needed for
existence of such an equilibrium are provided in Belleflamme and Peitz (2019).



of the market does not depend on whether agents on the S side of the market are singlehoming or
multihoming; that is, pl§ = pp. Substitution into the constraint (10) yields p§ = vs — tg + %5.
Equilibrium profits for each platform are 7™ = vg + t5/2 — ts — fs.

4.2.2 Sequential pricing game

In stage 2 of the sequential pricing game, platform i sets prices on the B side of the market given
the prices previously determined in the stage 1 pricing game, Tais. The problem facing platform i is to
select p%; to maximize
i(mi i i 1 pp—ps i
7 (Ps.pp) = (P — fB) <2+2153> +Ds — fs. (12)
The problem reduces to a standard one-sided Hotelling pricing game. Solving for prices in the sym-
metric market equilibrium gives pf, = fp +tp > Dj.

Now consider the choice of pg in the first stage of the game given equilibrium pricing in the stage 2
subgame. In stage 1, each platform anticipates the pricing equilibrium, p}, in the continuation game.
Accordingly, the problem facing platform i is to select p% to maximize 7' (pl,py) = t/2 + ps — fs
subject to the constraint (10). Because the platforms anticipate symmetric market shares of consumers

on side B of the platform, n%; = %, the pricing constraint reduces to
3 bs .
Ds §v57t5+?forz:1,2. (13)

As before, it follows immediately from inspection of the objective function that the constraint always
binds. Therefore, the equilibrium price in the Sside game is p§ = vg —ts + %S.

Notice that the equilibrium price to type-S agents is the same in both cases, p§ = ps = vsftSJr%S,
while the equilibrium price to type-B agents is strictly higher in the sequential pricing equilibrium

py = fe+te > fg+tp —bs =pp. Thus, we arrive at:

Proposition 3. In a sequential pricing game where platforms set prices on the multihoming side
of the market prior to setting prices on the singlehoming side, cross-platform externalities are fully
dissipated in the sense that the platforms set monopoly prices on the multihoming side and standard

“one-sided” Hotelling prices on the singlehoming side.



4.3 Partial multihoming

Suppose a portion of type-S agents multihome, while the remaining type-S agents singlehome. This
outcome under partial multihoming is characterized by 0 < ng < 1, where the “reach” of each platform
is less than the full extent of the line on the multihoming side of the market. That is, multihoming
agents arise in the middle of the line segment on side S of the market under circumstances where

% < nk. Solving the resulting system of equations yields the following demands:

; 1 ts (p ) + bB( ps) o
=5t 2A ’ (14)
as above, while the demand facing platform 7 on the S side of the market is
) 2vs+bs | bs [ ; ) ) .
e T — D] bpb A +tstp)pl). 1
"ST T TaA ( PB) T 51g A( nbsps = (A + tstp)ps) (15)

Partial multihoming arises in the symmetric market equilibrium when vg—ts+bg/2 < ps < vg+bg/2.

Profit for platform i is
' = (ps — fs)nis + (P — fB)nj (16)
where both n% and n%; are given by (15) and (14) respectively.

4.3.1 Simultaneous pricing game

The symmetric price equilibrium (Belleflamme and Peitz 2019) is given by

fs+vs bp—bs
_ _ 1
R an
b
P = fs +t3—ﬁ(2vs+bs+3b3—2fs)~ (18)

On the S side of the market, the price p% is the monopoly price, while on the B side of the market,
the price pY; is the Hotelling price that depends on externality terms and side S market characteristics.

Profits in the symmetric equilibrium are

1
II= 16ts (StStB — (b + bs) — 4bpbg + 4(vs — fs)2) .



4.3.2 Sequential pricing game

Now consider the case in which platforms commit to pricing on the S side of the market before
engaging price competition on the B side. For given prices selected by the platforms on the S side of

the market, platform ¢ chooses the price on side B of the market such that

O b~ £ O i+ (5 fB>a”B

8pB O Pp

— 0. (19)

In the first stage of the game, the platforms choose prices on the S side of the market according to

o' ZS on'y o' dply
. +nk + B
Ips =05 fS) oy ° (P = r) aps opl; Ops

=0, (20)

Strategic effect

where 27~ = (P — fs) gz;s + (p5 — fB) an;’? > 0. Notice that the sign of the strategic effect depends
B

7
Ipp

pB

on the sign the rival’s reaction function, ot

which in turn depends on the sign of the term, bg — bg.
This implies that sequential equilibrium prices are higher than in the simultaneous price equilibrium

whenever bg > bg.

In Appendix B, we show that the symmetric price equilibrium that solves (19)-(20) is

fs+vs bp—bs
2 6

Ps = (21)

and

bs
e = fB +tB*@(3vS+bS+5bB*3fS) (22)

Compared with the simultaneous pricing equilibrium in (17) and (18), the sequential pricing equi-
librium under partial multihoming entails a reduced subsidy on the S side and an increased subsidy
on the B side given that bgp — bg > 0. This is the same change brought by the sequential timing as

under singlehoming. Profits are

1
= o (18tstp — (b + bs)” — 14bpbs + 9(vs — fs)*) -
S

By inspection, the sequential pricing equilibrium yields higher profits than the simultaneous pricing

equilibrium.

10



5 Conclusion

In this paper, we have demonstrated that sequential pricing outcomes Pareto dominate simultaneous
pricing outcomes in terms of firm and industry profits under both singlehoming and multihoming
behavior. Platforms can can employ a sequential pricing strategy to relax price competition on the
most heavily cross-subsidized side of the platform by setting prices first on the side of the market with

smaller network externalities.

11



Appendix

A Partial Multihoming: simultaneous pricing equilibrium

The linearity and symmetry of demands implies that the following property must hold for k = B, S

and [ # k.
Property 1:
oni on B
nf = D% _ onstant = 2% < 0
dp;, op,, Opx
on on )
n,; = ﬂ = constant = kil <0
apl 8p{ opy
on ond onk\
nk = f = constant = (le) >0
op;, dp;, Opx,
oni on’ o\
M _ Lf = constant = <nk) >0,
ap{ p; Opi

where the superscript ¢ indicates “cross-market” derivatives of demands w.r.t. prices.

Using Property 1, the first-order necessary conditions for profit in expression (16) reduce to

(ps*fs)a]TSJF”%JF( fB)(?ps = 0
0 - 0
(ps—fs)ap%+n33+( ~IB)5,2 "E_

fori=1,2.

In the symmetric equilibrium, p = pfg = pg and py = pgg = pp it follows that n% = nfg =ng and

n'y = n% = np. The system of equations becomes

(b= 9052 +ns + (oa — fu) 52 = 0 (29)
(ps—fs)a?+n3+(p3—f3)gzl3 = 0,

where

onp _ ts
s 2A
8n3 . bB
dps  2A

12



Ong A+tstp

dps  2sA
Ons  _ _bs
8]?3 N 2A

The simultaneous price equilibrium in the symmetric case solves the system of equations (23) with

ng =1/2 and ng = %Sg%zm, which yields, on substitution,

A+tstg  2vs+ bs — 2ps br -
(ps — fs) TN T — (pB fB)2A =0
bg 1 ts
(PS—fS)ﬁ‘F*—( B_fB)ﬁ = 0.

Solving this system leads to the expressions (17) and (18).
B Partial Multihoming: sequential pricing equilibrium

Evaluating the conditions (19) and (20) at a symmetric price equilibrium, pl = pg = ps and ply =

p% = pp (and thus ng = nJS =ng and nl = nfg = np), the system of equations can be written

(ps — fs)a— +np+ (pp — fB)anB =0
dps dps

8 8nB
(ps — fs) Ops S fns+ (s — fB) s s

+<(ps —fs) (g;g)c+ (s — fB) (g;g) ) (g];i) =0

Strategic effect

Next, note from Property 1 that

o _ O _ (81%)0
op;  Op) Oy

holds due to symmetry of demand and profit functions. Making use of this result, we rearrange the

system to get

(ps — fs)% +np+ (pB — fB)gZB 0 (24)

ong ong Opp
<psf5)<aps+<ap3> (ap> )*”S

6’/1]3 6713 N apB ¢ o
+<pB‘fB)(m+(m> (aps))‘o

The sequential pricing equilibrium can be found by solving the system (24) with np = 1/2 and

13



ng = %Sgbt%zps, which yields

bg 1 s
—(ps = fs)gx +5 B~ fB)5 =0

A +tstp bs (Ops\° 2vs + bg — 2pg
(ps fS)( 2tsA T 2A\ops ) )T g

bg | ts (9ps\°
— B 5 (ZEB =0
+(pB fB)( sA oA <3ps
Notice that the strategic effect term has the same expression as in the case of singlehoming
Ips\° _bp —bs
Ops 3ts

The reason is that n’; takes the same value as in the singlehoming case, while nfg depends on p% and

p{q in the same manner as under singlehoming behavior by type-S agents. Hence, given prices on the
S side of the market, solving for the equilibrium prices on the B side of the market results in identical
expressions as under singlehoming.

On substitution of terms, the system of equations reduces to

bs 1 ts _
~(ps = fs)gn t 5~ B = fB)51 =0

(ps — fs) _A+tgtp | bs bp —bg 2vs + bs — 2pg
ps —Js 2AsA 2N 3ig g
bp  ls bp —bg

+(pB_fB)(_2A+2A 35 )ZO

Solving this system leads to the expressions contained in (21) and (22).
C Existence of Equilibrium

In each subsection we verify that the assumptions are sufficient to guarantee existence of the type
of equilibrium described in the main text. The following steps are taken in each case to verify the
strategies are equilibrium of the simultaneous and sequential games: (A) verify each platform makes
a nonnegative profit, (B) verify each platform ¢ has no beneficial defection, (C) verify no buyer has a
beneficial defection, and (D) verify no seller has a beneficial defection. In all games buyers are only
permitted to single home, so checking (C) only requires that each buyer recieves more than zero utility

buying from a platform.

14



C.1 Single Homing

Assumption 1 (Single Homing). In the single homing case, parameters satisfy

A > 0 (25)
ts+tp > bs—i-bB—l—max{O, bp = bs <bS—1>} (26)
3 ts
bg > bports>bp (27)
2(’03 —fB) > 3tp—bp —2bs — min{O, bs(bp — bs)/?)ts} (28)
2(’05 —fs) > 3ts—bg—2bs+ maX{O, (bB — bs)/?)} (29)

(A) Simultaneous Game:
T =(ps — [fs)/2+ (P — fB)/2 = (ts —bB)/2 + (tp — bs)/2

This profit is nonnegative if and only if tg + tg > bg + bp, which holds based on condition (26).

Sequential Game:

T (ps — fs)/2+ (pp — fB)/2

bs

S5)/2+ (ts — bs <1+ bBSt_SbS))m

b
(ts—b3+

This profit is nonnegative if and only if tg +tp > bs + bp + % (lt’—i — 1) , which holds based on
condition (26).
(B) Simultaneous Game: The second order conditions are for k € {B, S}, | # k,

9%rt t;
— = ——— < 0.
a(pi)Q 2A

Sequential Game: The second order condition for S (B is the same as in the simultaneous game):

0?7 _ 8ng n 8ng 8p§ 8pg 8n% anj3 8pj5
a (piy)* I Opy Ovs ) O \ Ops  Ap, Opss
1 bs(bp — bs) 2bs + bp bp(bp — bs)
= ~|-tB+ - g = ———
A ts 6Atg s
(a) ()

15



It is easy to verify that (a) < —bg/ts. Next notice that if bg > bp, then the second order condition
is negative. On the other hand, if tg > bp, and (b) > tg — b + bs > 0, then the second derivative is
negative.

(C) The marginal buyer = 1/2 gets at least as much utility from buying as not buying based on
condition (28).

(D) In this game, sellers are only permitted to single home, so checking (D) only requires that
each seller gets more than zero utility selling to a platform. The marginal seller z = 1/2 gets at least

as much utility from selling as not selling based on condition (29).

C.2 Full Multihoming

Assumption 2 (Full Multihoming). In the full multihoming case, parameters satisfy

vs —fs > ts—tgp (30)
2(’03 - fB) Z 3tB - QbB (31)
2(vs — fs) > 4ts —bs (32)
(A) Simultaneous Game:
™™ = (g — f8)/2+ (D5 — fs)

(tB—bs)/Q-‘r’Us—ts—l-bs/Z—fs

vs+tp —ts — fs

Note, this must be nonnegative from condition (30).
Sequential Game: We have already established that in the text that 7* > 7™.

(B) Simultaneous Game: The second order conditions for the simultaneous game are:

327rf3 1
: = —— <0,
2 (pp)° tr
0%t
=5 = 0.
9 (ps)

16



The two conditions for the sequential game are also:

82ﬂ§3 1

— B - <0,
2 (p)” tp
827,

2 (vs)*

(C) Recall that buyers are only allowed to single home in these games. Simultaneous Game: The
utility of the marginal buyer z = 1/2 is 4} (1/2) = vg —3tp/2+bp — fp + bs, which can be rewritten
2(vg — fB) = 3tp — 2bp — 2bg, a condition that is implied by (31).

Sequential Game: The utility of the marginal buyer x = 1/2isux = 1/2, u;(1/2) = vp —3tp/2+
bp — fB\ > 0, which can be rewritten as exactly condition (31).

(D) Note that buyers are only allowed to single home in this game. In both games, the equilibrium
price for sellers is that same: p§ = p§ = vg —tg + %S

The utility of the seller with least preference for platform i is vg — ts + bs/2 — p& = 0. Thus, at

these prices all sellers multihoming is an equilibrium.

C.3 Partial Multihoming

Assumption 3 (Partial Multihoming). In the partial multihoming case, parameters satisfy

A > 0 (33)
1
Avs = fs)? = b%+b%—gt3ts—%A (34)
9% > bg (35)
b2 4+ b% + 4bgbp b + b% + Thsbp
— > 3tpty —min{ =L , =B } 36
ve—fp = 3ip mm{ 2(ts +bs +bg)  3(ts + bs + bp) (36)
fs > Ls + Sbg, Lop + 2b (37)
vs S Z max 2 B 2 S;3 B 3 S

_fs < s —maxd Sbp + ~bs, 2bp + 2b (38)

vs S S max 9 B 9 373 B 3 S

(A) Simultaneous Game:

T = (pB —fB)% + (ps — fs) <2(1}s —fi)t;- bp +bs)

i pe (2 vs = fs) +bs +3bp 1 (vs—fs bs—bs 2(vs — fs) +bp + bs
B—os Atg 2 2 4 itg

ts (vs — fs)* by +6bpbs + b5

2 dtg 16t '
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This expression is nonnegative if 4(vg — fg)? > sz + b2S — 2tpts — 6A, which holds based on condition

(34).
Sequential Game:

T = (pB— fB)% + (ps — fs) (MSQ%>

2tg

_ (tB—bS (3(US_fS)+bS+5bB)> 1_1_ (’U,s—fs B bB—bs) (21]54—()5 _i

6tg 2 2 6 2ts
_ tstB+5A 1+ (Usffs)Q n bp (”L)S*fs) - b23+b3bs+b%
6ts 2 dtg 6ts 36t '
Then we have
2b 1 31 )
4(vs — fs)* + 73 (vs — fs) = 9 (b3 + %) — ?A — §tStB7
which holds based on condition (34).
(B) Simultaneous Game: The second order conditions are:
0?rt ont t
o= 2 nf‘ -2 <0
9 (V) Wp A
O*r on A +itgt
7?72 — 9 ”Zs _ _Btists
o (p%) 8}75 tsA
Sequential Game: The second order conditions are:
Py B on'y s
o) O A
0%7l A+ tgt b2 2b b b
Tsz = -9 S'B 7S + 25 (284 28
o (p?g) 2tSA 6tSA 3t,5‘ 2A 6A
1 tg b

ts

(

Then we can multiply the entire expression by 9tsA while imposing required inequality

—9A —9tstp +b < 0

9(A +tstp)

\Y
>
wnw

Since A = tgtp — bgsbp > 0 by (33), the above inequality holds if
Msbp > b
9bB Z bSu

18
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2
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)



which is condition (35).

(C) Simultaneous Game: The utility of the marginal buyer x = 1/2 is

wn(1/2) = op—taf24 vy (HESSY T

4tg
bs +b b% + b3 + dbsb
= wp—fp—3tp/2+ 2B yg — fg) + S BT TSIB
2t Atg
This utility is nonnegative if
bs +bp 3t b3+ b3 + 4bsbp
v — fB+ of (Us—fs)27_ s Zts ,
S

which holds based on condition (36).

Sequential Game: The utility of the marginal buyer z = 1/2 is

vs — fs+0b bp —b
up(1/2) el

2tg 6tg
(bB + bs) (’US — fs) " b?g + b2B + Tbsbp
2t 6tg

vBtB/2+bB(

UB —fB —3tB/2+

This utility is nonnegative if

bp + bs
2t

2 2
(s — fs) > 3th _ by + b + Tbsbp
2 6tg

vp — B+

)

which holds based on condition (36).
(D) Simultaneous Game: First we verify that the marginal seller + = ng sells to the farther

platform. That is,

us(ng) = wvs—tg(ng)+bs/2—ps
2(vs — fs) + bp +bs fs+vs bp—bs
= — 2—
Us ts( Alg +bs/ 5 + 1
bp+b
= US_fS+ Bz S7

which is nonnegative based on (37).

Second, we verify that ng < 1. This is true if
2(vs — fs) < Ats—bp —bs
1 1
— < 2tg— =bp — =bg,
vs — fs s = 5bs = 5bs

19



which hold based on condition (38).

Sequential Game: First, we verify that the marginal seller x = ng sells to the farther platform.

That is,
us(nsg) = wvs—ts(ns)+bs/2—ps
_ 3(vs — fs) +2bs +bp bs fs+wvs bp—bs
= wvs—tg - +
6tg 2 2 6
b + 2b
= Us—fs-i—%,

which is nonnegative based on (37).

Second, we verify that ng < 1. This true if

3(vs — fs) < 6ts —bp—2bs

1 2
- g — ~by — =b
vs — fg < 2tg 35— 3bs,

which hold based on condition (38).
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