E-Companion for "Platform Compatibility in a Two-sided Market: Pricing Schemes and
Coopetition Analysis"

This e-companion consists of two parts: Appendix A (Main Proofs) and Appendix B (Supplementary Analysis
of Model Extensions).

Appendix A. Proof of Main Results

By explicitly solving the two platforms’ problems under three scenarios, the equilibria exist under the following
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, which technically guarantee the existence of second-order

conditions and the positive equilibrium solutions. Intuitively, these conditions are reasonable, as they collectively
imply that ¢ should not be too large; otherwise, network externalities would dominate price effects and may
diminish the interior equilibrium conditions. Moreover, ¢ and w cannot be too large to ensure that customer
valuation of choosing the service offered by the niche platform, i.e., v, does not exceed one in the compatible
case. Economically, the condition on ¢ (incompatible case) and the condition on w (compatible case) ensure

that the discounted base value of the niche platform is no greater than that of the dominant platform.

Proof of Proposition 1

In the incompatible case (scenario I), the profit functions of the two platforms are II{ (p1) = Ap1 [av! + (1 — )]
and I1%(p2) = Apaar (1 — o), where o' =1 — (p1 — p2) + t(y/51 — v/52) + c and a € (0,1). The optimal pricing
decision of each platform can be obtained by solving: max I/ (p;|p5_;) subject to p; > 0, i € {1,2}. Additionally,

uf = (1= N)p; +td; —/3;. Given ui > 0, we have si = [(1—\)p; +td]]? and s§ = [(1—\)p2+tdi]*. Substituting

(t +(p1—p2)(A—1)t—c+p1 pz)a 1 dl = (t2f(p1fpz)(Afl)Hcflerpz)a A
2at?—1 2 = 2at?—1 - A8

si and sl into df and di, we have di =

such, we have the following profit functions:

Ap1((82 + (pr — p2)A = 1)t —c+p1 —p2) a — 1)

I = Al
1(p1]p2) 2012 — 1 ) (A1)
Ap2((t2 = (p1 — p2) A= D)t +c— p1 +p2))
I = A2
2(p2|p1) 5ot 1 (A.2)
a7l

Taking the first-order and second-order conditions of IT{ and I1} with respect to p; and py, we have ‘;1;11 =

(=2 =(A=1)(2p1—p2)ttc—2p1+p2)atDA 8’ _ 2xa(l+(A—1)t) 01 _ ar(t®—(p1—2p2)(A—1)t+c—p1+2ps) nd 82H2 o
1—2at? ’ 6171 - 2at2—1 ' Opa2 2at2—1 an

W. Thus, o2 Hl <0, and 2 2 < 0 when t < m Since % < % and our analysis is restrlcted to

t < 3, the concavity condltlon t< \/T is always satisfied. Therefore, IT{ (p1|p2) and ITL(p2|p;) are concave in p;

and po, respectively. Then, the best response functions p; (p2) and p2(p1) can be determined by solving equations
I 2

%1;11 =0 and %1;2 = 0. Next, simultaneously solving the response functions, we obtain pj = % and

(73t —c)a+1

Substituting pj and p3 into the demand-side and supply-side functions, we can obtain dj =

[(2-‘,-(0 3t2)a) ((B(A—1)t2+t)a— ,\+1)]
3a(l—2at?)(1+t(A—1))

D2 = saa+o-no
2—(3t2—c) 1—(3¢%+¢)
3(172(1:2)0 d d2 3(1— 2atc2)a’

the equilibrium supply-side providers are s] =
((c+3t3)a—1)(BO=Dt*+t)a—A+1)12

and s3 = | 3a(1_2at2)(1+t()\_1)) J2. Substituting these equilibrium outcomes into (p; — t/s1) — (p2 —
t\/s2 +¢) , we have (p; —t\/s}) — —ty/s5+c) = Mfti;;téo)‘ This result implies that the valuation of the

platform 2’s service satisfies v < 1 when ¢ < % Q.E.D.



Proof of Proposition 2

In the compatible case with the unified pricing scheme (scenario CU), the profit functions of the two platforms
are TISV (&, p1) = Ap1dSV + EApodSV and TISY (po) = ApodSY + (1 — &)Ap2dSY, where d{Y =1 — p; + pa +
(/51— /32) +c—w, dSV = w, and dSY = p1 —p2 —t(y/51 — \/32) — c. Additionally, uf = (1 —\)p; +td; — \/5i.
Given u$ > 0, we have s{'U = [(1 — N)p; + td{Y]? and s§Y = [(1 — N)p2 + tdSU]%. Substituting s{'V and s§'V

. t A—1)t 1 t2— — A—1)t —w—
into d{'V and dS'V, we have d{V = "1 —pa)( 2t)_1c+”+p1 —p2=l gOU — £ =(Pa—pa) 2,5221“ woP1FP2 - Ag guch,

we have the following profit functions:

A1+ (pr —p2) A= Dt —c+w+p —pa— 1)
2% — 1

H?U(p17p2|£) = + 5)\p2w7 (AS)

—(p1 —p2) A= 1)t +c—w—p1 +po

t2
5 (pr,p21€) = (1 = ©)Apaco + Apa 27— 1

—w). (A4)

By backward induction, we first investigate the best responses with respect to prices. Taking the first-order

oy cuU CU 3 i in 2
and second-order conditions of IIT% and II5Y with respect to p; and pa, respectively, we can obtain apll =
A(1—=2p1+p2—t2—(A—1)(2p1 —p2)t+c—w) O*TOFY  2x(14+(A—1)t) anuFY _ A(1—28w)t?—(p1— 2p2)(A l)t ptfpatelds 1)+C)
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and £I57 _ 2WHQ-1Y oy <0, and 2

apg 521 <0whent < f Since £ < ﬁ and our analysis is re-

stricted to ¢ < 2, the concavity COIldlthn t < 7 is always satisfied. Therefore, IV (py, p2|€) and TISY (py, pa€)

=0 and BHQ

= 0, we obtain the best response functions

p1(p2) and pa(p1). Next, simultaneously solvmg the response functlons yields p; = (&= U;Y;jﬁ; ti)()z £9=3) and

poy = 2E7° ‘*’gf(i"_’&?’_tls”wﬂ. Next, substituting them into (A.3), we have TI{V (¢) = [A((20€2¢* 4+ 10£(1—2¢)t2 +

5¢2 — 5¢ — Dw?) — (6t + (6 + (10c — 1)E)t2 + (5e + 1)€ + 2¢ + 4w — (¢ + 2 — 3t2)2]/[9(2t2 — 1)(1 + t(A — 1))].
Next, we examine the optimal fraction of sharing revenue charged by the dominant platform. Taking the

cuU 2 2
first-order and second-order conditions of II{V with respect to &, we have arélg — 2w(wE—det"—1)+3t"+5ct1)

—9(1+(A—1)1)
2 CU 2 2 2 CU
and 2 arélz = 190(’\1“;((/\2;;)). In this case, we can show that 9 61212 < 0 when t < % Given we have stated

are concave in p; and pso,

earlier that we discuss the results within the range of ¢ < % < %, we can obtain that TI{'V(¢) is concave in &

cuU
when t < % Solving 813},15 = 0 yields the optimal fraction of shared revenue charged by the dominant platform,

7—9t> —5w+5c

s __ 5 —3t2—5¢c—1
ie., ¢ = dw=8t=bc2l 10(1+(A—1)t)

10w(1—2t2)
2(1-2t2)
51+ (A—1)t)"

functions, we can then obtain d];

Substituting &' into the response functions p (p2) and pa(p;), we have pi =

and pg = Accordingly, substituting pl, p2, and ¢ into both the demand-side and supply-side

7—9t%—5w+5c dT 3-11£245w—5c f _ [(3t2(/\—1)—/\+t+1)(9t2+5w—5c—7)]2
10(1—2t7) 10(1—2t%) »°1 — 10(2e2—1)(t(A—1)+1)

T 27O =Dt 4112+ (A—1) (5e—5w—19)t2+(5c—bw—3)t+4(A—1) 12
= 10(2t2 1)(15(/\ 1)+1) ]

, and

So

. Leveraging the obtained equilibrium outcomes, we

2
can show that (p} — t1/s]) — (p} — t4/sh + ¢) = L= 2%2;:‘%#“ 2. This result indicates that the valuation of

the platform 2’s service satisfies v < 1 when w < % Q.E.D.

Proof of Proposition 3

In the compatible case with the differential pricing scheme (scenario CD), the two platforms’ profit functions
are: TP (¢,p1) = AprdSP + EAped§P and TGP (p,p2) = Ap2dSP + (1 — OApedS”, where p. = ps — p,
d§{P = (/s1—/Sa)t+c—p—w—p1+p2+1, d5P = w+p, and dSP = (\/s2 — /31) t —c+p1 —po. Additionally,
we have u§ = (1—\)p1 +tdi — /51 and u§ = (1= A)(p2+ (p2 — p)) /2 + tdz — \/52. Given ui > 0, we have s{'P =

[(1=N)p1 +tdFP]? and s§P = [(1—N)(p2 + (p2 — p)) /2 +tdSP)?. Substituting s{'” and s into d{'P and d5'P,

212 2p1 —2p2)(A—1) t—2c+2u-+2w+2p1 —2ps —2 2¢2 — (u4+2p1 —2p2 ) (A—1) t+2¢—2p—2w—2p; +2
we have dch +(p42p1 —2p2)( 2(%1&2 1C)+ pH2w2p1—2pa—2 g dCD (p42p1 pz)(2(2t)2 4-1)C H—2w=2p1+2ps

As such, we have the following profit functions:



Ap1 (=262 = (n+2p1 — 2p2) (A= 1)t +2(c+ps —p—w —p1 + 1))
—4t2 + 2

7P (p1, pal€) = +EMp2 — ) (n+w), (A5)

—2% + (p+2p1 — 2p2) (A = 1)t = 2(c+ps —p—w —p1)
—4t% 12

D (0, pal€) = Aps ( L w)+<1s>x<p2u><u+w>.

(A.6)
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By backward induction, we first examine p; = arg max H?D(pi|p§7i, &, 1), where i € {1,2}. Given £ and p,
Diz

taking the first-order and second-order conditions of II{? and II§'P

omgr )\(2t2+()\71)(4p172p2+,u)t72c+2,u+2w+4p172p272) 92m¢P oA (1+(A—1)1)

with respect to p; and po, respectively, we
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o = ( 1) , and o = 51— Thus,
32(,? gD <0, and 2 S 0 whent < ﬁ' Since we have stated earlier that we discuss the results within the range
oft< i 5 < \f, we can obtain that II{'? is concave in p; and IIS'” is concave in py when t < % Then, solving
agpch 0and an? = 0, we have the best response functions: p; = (4€p+4gw—6) t27”(262(t;_21(§;1)“72&”2672‘”4
and py = (8¢ “+8£w 6) t2+“(’g(_12(t;7(21)_;4)5) podfw=—2ect2wi2 Substituting them into HICD and then taking the first-

order and second-order conditions of TI{'? with respect to &, we can show II{'" is concave in & when ¢ < 1/1/2.

D 2 «
L = yields £(p) = & “‘3”53(7}_23(120 ;t81’3710”+2. Substituting £(u) into the response functions, we

18424 pu(h— c—4p—10w —4¢> A
have p () =~ ORI G0t and py () = ~HEHOTIEEEE. Plugging (), pi(4), and pa()

into II$P (1), and taking the first-order and second-order conditions of II§'P (1) with respect to u, we have

OTGP (1) _ A((—200p — 100w + 63)¢2 + 20u(A — 1)t + 25¢ + 104p + 25w — 19) (A7)
o 50(2t2 — 1) ’ '

OGP () A(29At — 200t — 29t + 104)
o2 50(2t2 — 1)

(A.8)

We can show that 2¢2 —1 < 0 and 29\t —200t? —29¢ +104 > 0 always hold when t <

(100 w—63) t2—25 c—25 w+19
—200 £24(29 A\—29) t+104

1. Thus, P is concave

D
5.— = 0 yields pt = . Then, the equilibrium outcomes can be obtained

by plugging u* into pi, p2, & and the demand functions. Leveraging the equilibrium outcomes, we can show

1 i i 1 —376t* +115(A—=1)t3+(—200c+344)t* 4 (A—1)(53c—31)t+128c— 64
that (pj — t4/s1) — (p3 — ty/s3 + ¢) = 0 holds when w < T 128—80072 121200~ 1)13 1 71262 —B3(A—1)¢

In this case, the platform 2’s valuation v < 1 can be ensured. Q.E.D.

Proof of Proposition 4

To investigate the impact of compatibility on the pricing decisions, we compare the equilibrium prices of each
channel in different scenarios. Specifically, to compare the prices of various channels, we define pricing differen-
tials across scenarios.

We first examine the equilibrium prices between scenarios I and CU; by comparing pj and pJ{, we can obtain

Apl(w)=p! — pi=— —— —204 (37 45et2) e wpere 1 < () always holds. If a > af, —
piw)=pi = P 2((/\—1)t+1)w + 30 a((A-1)t+1) » WhELe 2((A-1)t+1) always holds. I @ = Qg
?ﬁ%’?)+5c’ th W > 0. In this case, ApJ{ (w) is greater than zero when w is no more than the

«a —1)t+
threshold value. Thus, solving Ap]{ (w) = 0 yields the threshold W;tl = W In summary, we have

the following results:

Apl(w) =pl —p; >0, if (a,w) € Ao, )

ApJ{ (w) = pJ{ —pj <0, otherwise,



where Ay = {(a,w) : a > oz;[,l,w < W;;1}- Similarly, Ap}—p} —pﬁz%, where 15a((A —1)t+1) >0

: T T 5
always holds. That is, Apy > 0 when o > ap = ETE

We next examine the equilibrium prices between scenarios I and CD. By comparing pj and p:{, we have

«  (208°A—20t3—63t A+320t°+63 t—188
Apt (w)=pt —pr= ( 35T % =200 =20 77 108 (T3] Juy (=240 v t* —3 v (A —1) 3 4 (1600 4 (—400 ¢ — 1404) )t +

(A — 1)£(—232 + (c + 255)a)t — 832 + (268 ¢ + 828) &) /(120 (20t A — 2002 — 29¢ + 104) (t A — ¢ + 1)), where

(20t32A—20+°—631 A\+320>+63t—188) 8321600¢24232(A—1)t
4(29t A—200 £2—29 t+104) (t A—t+1) —240t7+3(1—N\)£3 (400c+1404) 2+ (43c+255) (A— 1)t +268c+828 ?

then (=240 at* —3a (A — 1) 3 + (1600 + (—400 ¢ — 1404) a)t? + (A — 1)t(—232 + (c + 255)a)t — 832 + (268 ¢ +
828) ) /(12 (29t A —200 2 — 29t +104) (tA—t+1)) > 0. In this case, Ap} (w) is greater than zero when w is no

< 0 always holds. If o > ail =

240at* +3a(A—1)>+(—16004(400c+1404) ) t? — (A—1) (—232+ (43¢+255) )t +8324 (—268c—828) o
60a(A—1)3+960atZ —189(A—1)at—564a :

more than the threshold w;’;l =

Thus, we get the following results:

Apf{(w) :p:{ —p; >0, if (a,w) € Ay,

(A.10)
Ap{ (w) = p:{ —pj <0, otherwise,
where Ay = {(a,w) : a > afﬂ,w < wfﬂ}.
Similarly, Ap}(w)=p} — 3= ror—smairziomw + (—120 6t = 96 a(A — 1)t + (200 — (200¢ +291)a)t> — (A —

1)(29+ (16c—69)a)t— 104+ (59c¢+159)ar) /(3 o (29¢(A—1) — 2002 +104) (\t—t+1)), where 104_21()55?153@_1),5 <0

. T —104+200¢24+29(1—\)¢ 4
always holds. That is, when o > N2 = T30/ (96N—06)7 T (200c-+29T) 22 + (A1) (16c=60)T—59c—T59 * then (=120 at* —

96 (A — 1)3 + (200 — (200c 4 201)a)t2 — (A — 1)(29 + (16¢ — 69)a)t — 104 + (59¢ + 159)a) /(3 (20t(A — 1) —
200t2 + 104) (At — t + 1)) > 0. In this case, Apk(w) is greater than zero when w is no more than the threshold

P 120at4+96a()\fl)t3+(7200+(2006+291)a)t2+()\71)(29+(160769)a)t+104+(75907159)a
Wpa = A5a(M—t+1)(4t2—1)

. Thus, we have the following

results:

Ap;(w) :pg _p§ > 0) if (Oé,W) € A27 (A 11)

AP% (w) = p% —p5 <0, otherwise,

¥

where Ay = {(a,w) 1 @ > ajy,w < wfﬂ}.

Finally, by comparing the equilibrium prices of the compatible channel and the platform 2’ exclusive channel,
we have Api=p! —pi= 104_2{)‘(’)&12;‘5;&_1) W+ (=120 at? +93 (A — 1) + (200 + (—200c — 102) )t + (—29+ (59¢+

12)ar) (A—1)t—104+(134¢+102)a) /(3 (29t (A—1)—200¢24-104) (At—t+1) ), where 10472})%(3;4;;&71” > 0 always

. . 104—200t24 (29X —29)¢ 4
holds. We can show that if o < azi)c = 12065+ (93A—03)£3+(—200c—102)t2+(59c+12) (A— 1)+ 134c+102 7 (120 at® +

93 a(A — 1)3 + (200 + (—200c — 102)a)t% + (=29 + (59¢ + 12)a) (A — 1)t — 104 + (134c + 102)a)/(3 (29t(X —
1) — 200t 4+ 104) (Mt — t + 1)) < 0. In this case, Ap}(w) is less than zero when w is no more than the

—120 a 2493 o« (A—1) t34 (2004 (—200c—102) ) t2 4+ (—29+(59¢+12) o) (A—1)t— 104+ (134c¢+102)
30 a(M—t+1)(4t2—1) :

threshold wiﬁc = In summary,

we can obtain the following results:

Apf(w) = pt —p5 <0, if (a,w) € As, A12)

Api(w) = pt —p3 >0, otherwise,

where Az = {(o,w) : @ < af,,w <wi.}. QED.



Proof of Proposition 5

To investigate the impact of compatibility on demands, we compare the equilibrium demands of each channel

across scenarios. We first examine the equilibrium demands between scenarios I and CU. By comparing dj

—6at?+(134+(—10c—12)a)t? —10act+15¢+1

60at2(2¢% —1)+30(1—2¢2) < 0 and

and df, we have Ad}(w)=d] — dj=5zp—w +
—6at?+(134+(—10c—12)a)t2—10cc+15¢+1
60cit? (262 —1)+30(1—2¢2)

6t — 2_ 2
the threshold & = (—6t (10c+1125)t 100)2a+13t +15c¢+1
(1-2at?)

1
5 where m

> 0 holds; in this case, AdJ{ (w) is greater than zero when w is less than

. Thus, we can show Adl(w) > 0 when w < &. Similarly,

. —60t*+(13+(—10c—12)a)t*—10ac+15c+1
by comparing dj and dg, we have Ad;(w):dg — d§:2(1_12t2)w - == (60at(2(2t26_1)l§3(1_2t%c <

4 2
m >0 and —=% “ég’;i@ff:ffﬁ?gflZé?é'f“&“ < 0 holds; thus, Ad}(w) is smaller than zero when w is

4 2 2
less than the threshold & = (=5 _(10"‘“1253?1:322(;“% RRLIER

, where

We next examine the equilibrium demands between scenarios I and CD. By comparing dj and dj{, we have

A ()i = — SN (), where — BN 0O ) an o)
is decreasing with a. Thus, we have g1 (a) > 0, when o < & = (—1040t* + 113(\ — 1)#3 + (=1200c + 612)t2 +
(159¢+23) (A — 1)t +684c — 4) / (—480t5 4+ 6(1 — A)t5 + (—800c — 408)t4 + (86 + 162) (A — 1)£3 + (—264c + 408)t2 +
116¢(A\ — 1)t +416¢). In this case, Adt(w) is greater than zero when w is less than the threshold & = (480t +
6(A—1)at® +(—1040+ (800c+408)a)t* + (113 — (86¢+162) ) (A — 1)t3 + ((264c — 408) v — 1200+ 612) ¢ + ((159¢ +

23) —116ac)(A—1)t—416ac+684c—4) /(3(2at2 —1)(20(A—1)t3 —63(A—1)t+320t2 — 188)). Therefore,Ad} (w) >0

holds when o < min{@, 1} and w < @. Similarly, by comparing d’ and dj, we can show Ad:(w)—d — dj =

1884-20(1—\)t3 —320t24+63(A—1)t 188420(1—\)t3—320t24+63(A—1)t
4(1—-2t2)(29t(A—1)—200t2+104) 4(1—-2t2)(29t(A—1)—200t2+104)

Therefore, we have —1)41 (o) < 0, when o < & = (—1040t* +113(A—1)t3+(—=1200c+612)t2 4+ (159¢+23) (A — 1)t +
684c—4)/(—480t% +6(1—\)t5 + (—800c —408)t* + (86¢+162) (A — 1)t3 + (—264c+408)t? +116¢(A — 1)t +416¢). In

w — g1 (), where > 0 and 9g1 () is increasing with o.

this case, Ad% (w) is smaller than zero when w is less than the threshold value. Letting Ad}(w) = 0, we have the
threshold @ = (4805 +6(A—1)at’ + (—1040+ (800c+408)a)t* + (113 — (86¢+162) ) (A — 1)t2 + ((264c — 408) v —
1200c+612)¢2+((159¢+23) — 116ac) (A—1)t —416ac+684c—4) /(3(20t2 — 1) (20(A—1)£3 —63(A—1)t+320£2 — 188)).
Thus, Ad}(w) < 0 holds when a < min{a, 1} and w < &. Q.E.D.

Proof of Proposition 6

To investigate the effect of platform 2’s awareness advantage and the increment in consumer utilities for choosing
the compatible channel, we analyze the changes of such parameters on the spillover profit for both platforms.
We first examine the equilibrium profits between scenarios I and CU. Specifically, by comparing HI and II7,
A P A(1=t?)
omrna—2m = 0 0 = spisinee-n < 0, and
. This result indicates that if « > &, then CJ{ > 0, where

we have ATl (w)=II! — ITf=alw? + blw + ¢;w, where af =

t o A(18a?t®—288a%t! +291at” +162a° % —6at® —160t> —81a+80)

G = 180a (N —t+1)(1—262)(1—2at?)

a = 27—97t*4-2¢% —/10689t® —21508¢0 + 1652611 —5652¢2 1729
- 12t2(t*—16t2+9)

than the threshold value. Solving AHI (w) = 0 yields the threshold @ = (15a(—2at*+2at?+2—1) —2(180a*t8 +
270015 — 930030 — 18004t! + 105031 +820a2t4 + 1800312 — 320022 — 20002 — 4502 +1000) 3 ) /(1502082 — 1)).

. In this case, AIIl(w) is greater than zero when w is less

In summary, we can obtain the following results:

Al (w) = — 117 >0, if (a,w) €T,
! b (A.13)
AIll (w) = Il —IIF <0, otherwise,



where T = {(a,w) : @ > @,w < @}. By comparing I}, and IT}, we have AIL} (w) =TI, —IT;— A(_(82152:(71242((1/\2tlegt(lefiigg;l_%).

We have AH; (w) > 0 holds when o > 0‘1T'12 regardless of w, where ozI-[Q = 13’52"‘6_3%2V(§t12ﬁ;)_11t2+9. Additionally,
T

by comparing @ and aLz, we find that @ > a, always holds. Thus, compatibility can be sustained as an

equilibrium in the CU scenario when (a,w) € T', where I = {(a,w) : @« > min(@, 1),w < w}.
We next analyze the equilibrium profits between scenarios I and CD. By comparing Hf and II, we have

AT} (w)=IT} — [{=ajw? + bjw + ¢}, where a] = —5250(at? — 1)(22 + (A — 1)20 + (A — 1)t5 + (- 1812 ¢

163\ 4 TOT) _ 10()\ _ 1y3 4 (2063 \2 20633 _ STSTyp L B4\ 1yp)g > 0, b = (208 — 1)(13T00A%° +
88000(A — 1)&7 — 27400At° — 14943)2¢4 4 1600(\ — 1)t5 — 183008 + 29886 At4 + 5591A2¢2 — 69632(A — 1)t3 —

1118202 + 25680(\ — 1)t + 1690574 — 14927312 + 36464)r) /8 > 0, and ¢} < 0. Solving AT (w) = 0 yields the

bt S (b ) —aat ol
threshold wﬁl _ ht (blz foici Additionally, we find that wﬁ is decreasing with o, and wli—l () > w%l (o =
2a7 1 1 1
1) > 1. Therefore, Aqut < 0 always holds. Similarly, we denote AH%(W):H;; - H’Q‘:aécﬂ + b%w + cé, where
T 257 (16t* —8t%41) T A(252t* —139t24-19) 1 T
a5 = o282 20t(—1)—20025104) = and by = ~ a2 @0t0-1) 2000 F100) = O- If a > af,, then ¢; > 0,
where ozf-lz = [—((1792t5 +1169¢5 (XA — 1) +1905t* — 1066t> (A — 1) — 27462 +297t(\ — 1) +729) (—512t° +233t5 (X —
1) + 937t — 17063 (X — 1) — 490¢2 + 33t(A — 1) + 81))1/2 + 243 + 16645 4 235(\ — 1)t° — 453t* — 278(\ — 1)t° —
63812 +99(\ — 1)t]/[3456t% + 1404(\ — 1)¢7 + 14525 — 1344(\ — 1)t5 — 3384t* + 396(\ — 1)t3 +972¢2]. In this case,

bt /D2 _daict
AT} (w) is greater than zero when w is no more than the threshold w%z = %. Thus, AT, > 0
2

holds when (o, w) € IV, where I'' = {(o,w) : @ > min(e,1),w < wlib}. Note that platform 1 cannot benefit

from compatibility; therefore, compatibility cannot become an equilibrium strategy in the CD scenario. Q.E.D.

Proof of Proposition 7

Leveraging the equilibrium outcomes, we analyze the effect of unified and differential pricing schemes in the com-

patible case on both the prices and demands. We first examine the prices of platform 1 in scenarios CU and CD.

5 (tA—t—4) (4t —1) _ (tA—t—4) (632425 c—19)
A—1)—200t24104) (tr—t+1) ¥ ~ 20 (29t(A—1)200 £2+104) (tA—t+1)

5 (tA—t—4) (4t>—1) (tA—t—4) (63t>+25c—19) 3
where s 00100 oo = 0 A — s5@eren—200 2100 ir) < 0 - Thus, Ap; < 0 holds when

By comparing pJ{ and p:{, we have Apl:pi —pJ{ = T9%

w < wp = %ﬁ%&. Moreover, by comparing wy; with the upper bound of w for which the equilibrium
2
outcomes exist, we have 1925?13f24;22)5“ - 1;22;57‘"1_)3 = 245((11_,2422)) > 0. Therefore, Ap; < 0 always holds.

We next examine the prices of platform 2’s exclusive channel and the compatible channel in scenarios CU and

; T I 1 t o —75(1—4t?)w—189t2 45775 75(1—4t2
CD. By comparing p) and p;, we have Apo=p; —ps = 1515t(/\_)1u))_1000t2+520 . 145t()\—1()—1000)t2+520 <

0. Letting Aps = 0, we have the threshold wpgz%iﬁfc. Therefore, Aps > 0 holds when w < wpo.

, where —

Furthermore, by comparing w,2 with the upper bound of w for which the equilibrium outcomes exist, we find

—63t2— 24 50— 4(1—2t* .
that 1925?5’347522)55 - 1;&;5’_01)3 — 25((1_it2)) > 0. In this case, Apy > 0 always holds.

_ 2 2 _ = _ 2
Additonally, by comparing g} and pl, we have Ap,—p}—p} = DUADLHILLS0e_s8 Ly sty

0. Letting Ap. = 0, we can obtain the threshold wpcz%z;ffc. Therefore, Ap, < 0 holds when w < wpe.

, where

Furthermore, by comparing wy,. with the upper bound of w for which the equilibrium outcomes exist, we find

2 2 _9t2 .
that 1%g?f’ﬁ 4;22)50 - 1;&;55_6;)3 = ;5((11—241tt2)) > 0. In this case, Ap, < 0 always holds true.
Finally, we compare the equilibrium demand of each platform in scenarios CU and CD. By compar-
. T T ot o 5(1—4t2)(tA—t—4) (6342425 c—19) (t A—t—4)
ing di and dy, we have Adi=d} —di = gEp—Eae-D-s0rT0nY T HEE-D) (29?:(,\71)7200152“04)’ where
5(1—4t2)(tA—t—4) (632425c—19) (tA—t—4) . _ .
12 —1) (291 —1)—200£2F104) = 0 and 55 2P—T1) (201 —1)—200071104) = 0. Solving Ad; = 0 yields the threshold

wdlz%iﬁ)&. Thus, Ad; < 0 holds when w < wg;. Furthermore, by comparing wg; with the upper bound

632 2450 4(1-2¢3 ;
9-63t2—25¢ _ 11t?45c—3 _ 4( )~ 0. In this

of w for which the equilibrium outcomes exist, we find that 1 BO—A2) — B@I1) — 35(1-41)




case, Ad; < 0 always holds. Similarly, we can obtain Ady = d% — d; > 0. Q.E.D.

Proof of Proposition 8

We investigate the effect of unified and differential pricing schemes in the compatible case on platform profits.
For simplicity, ¢ is normalized to zero when comparing profits.

We first examine the profits of platform 1 in scenarios CU and CD. By comparing H}L and Hj{, we have
AIL =11} — [T =a;w? + byw + c1, where by = —11000(\ — 1)At7 — 3425(\2 — 2) 4 HIT)\¢6 1 5600(\ — 1)At5 +

HBTIN(NZ — 2X + 138909)4 — 112(\ — 1)AE® — 222T(N2 — 2X + ST2T)A¢2 — 194(X — 1)At + 850\ > 0, and ¢1 =

[(47A%t% + 8800At5 — 94\t — 8800t° — 51A%t2 — 6816At3 + 12847t* + 102M¢t% + 6816t> + 1568\t — 12099t% —

1568t + 3024)A(63t% — 19)]/80 < 0. Solving AIl; = 0, we have two threshold values: w?) = A9=63°_ 4nd

25(1—4t2)
30244-8800(A—1)t° (47202 —942+12847)t* —6816(A—1)t>+ (=512 +102X—12099)¢>4+1568t(A—1)
—400+2100(A—1)2¢3F7200(A—1)#3+(— 1105A2F2210A+495)¢2 —2880(A—1)¢

wg) > 0 and wgz) < 05 if a1 < 0, then we have w%Q) > 1> wgl) > 0. Thus, AIl; < 0 holds when w < w%l).

Additionally, by comparing wil) with the upper bound of w for which the equilibrium outcomes exist(c=0), we

find that 215?17?2?2) — 51(432:?) = 245((11:252)) > 0. In this case, Aleﬂf{ — HI < 0 always holds.

o =

. If a; > 0, then we have

We then examine the profits of platform 2’s exclusive channel between scenarios CU and CD. By comparing
15 (26— 1)°A(2t+1)? (536(A—1)—200¢> +128)

H;z and H%Q, we can obtain AHQQ:ng_H£2:a22w2+b22w+022, where age = 2
4 (20(A—1)—-20012+104) " (1-2¢2)

0, byy = 18062(t + $)A(Z222 — 8900046 4 13400(1 — A\)t® + (A2 — 2X 4 8Ly 4+ 23T (X — 1)1% 4 (—232A2 +

SOBON — 23212)2 4 S88L(1 — A)t)(t — 5)/(B((A — 1)t 4 1)(29Mt — 200t2 — 29¢ 4 104)%(2t> — 1)) > 0, and cz2 =

—(63t2—19)(1609A2t4 —200\t5 —32000£6 — 3218 \t4++200t° —407A2¢2+1893AE3 +41409¢4 +814A¢2 — 18933 — 289\t —
16623t + 289t + 2368) A/ (100((A — 1)t + 1)(29At — 200¢% — 29t + 104)%(2£2 — 1)) < 0. Letting Allyy = 0, we have

the threshold wyy = 2159(1_7_625). Therefore, Allss < 0 holds when w < wys. Furthermore, by comparing wes with

25(1—4t2)  5(4t2—1) — 25(1—4t2)

2
the upper bound of w for which the equilibrium solutions exist, we find that 10_63¢7 11¢°—3 )

In this case, Allyy = H;Q — H;Q < 0 always holds.

Finally, by comparing IT# and I1f, we have AII.=IT% —1f =a.w? +b.w+c.., where b, = 18062)\(% - 890003010 0+
199043010 (1= M\)5+ (A2 —21+ 899063311)t4 + 297053317 (A—1)3 + (_%)\2 + %A— 295023712)152 + %(1 N -1y /(5(262 -
(A = 1)t + 1)(29Mt — 200t% — 29t + 104)%) > 0, c. = —A(1609A%t* — 200At° — 320005 — 3218\t + 2005 —
407212 4+ 18933 + 41409t + 8142 — 1893t — 289\t — 166232 + 289t + 2368)(63t2 — 19)/(100(2t% — 1)((A —

—1)2 _1)— 2 2
1)t 4+ 1) (200 — 2008 — 29¢ -+ 104)%) < 0, and a = 2V (FHOD=200E4128) e gL A )

2
4 (206(A—1)—-200 12 +104) " (1-2¢2)

19—63t2

BA—17) Thus, AII, > 0 holds when w < w,. In addition, by comparing w,. with

we have the threshold w, =

19-63t>  11£2-3 _ 4(1-2t%) >0
25(1—4t2)  5(4t2—1) — 25(1—4t2) :

the upper bound of w for which the equilibrium outcomes exist, we find that

In this case, AIl, = I} — II{ > 0 always holds in the feasible range. Q.E.D.

Proof of Proposition 9

To analyze the impact of compatibility on the consumer surplus, we first define the surplus in each scenario and
then systematically compare them respectively. In scenario I, the demand-side surplus is Sé =« fovl [1—p +
ty/si)dv+(1—pr+ty/s1)(1—a)+a fvll [v—pa+ty/s3] dv, where v = 1—(p1 —p2) +1t(,/51 — /52) +¢. In scenario
CU, the demand-side surplus is S¢V = fOQCU [1—p1+ty/s1)dv+ ffcc; [v—po+t/52— (c—w)]dv+ filcfj [v—p2+
ty/s2—c] dv, where vV = 1—(p1 —p2)+t(/s1—+/32)+c—w, and 5°Y = 1—(p; —p2)+t( /51 —+/32)+c. In scenario
CD, the demand-side surplus is S% = fOECD [1—p1+ty/s]dv+ ffccj [v—(p2 —p) +ty/52 — (c—w)]dv+ f;CD [v—
p2+tse —c] dv, where vP = 1—(p; —pa2) +t(/51 — /32) —w—p+c, and VO = 1—(p1 —p2) +t(,/51 — /52) +c.



Case 1: Scenario CU v.s. Scenario I. By comparing S((;U and SJ, we have AngU = SgU - St =
ajlo.)? + bIlw + CL, where ail = % > 0, and bIl = % > 0. Then, solving ASgU = 0 yields the

484 2_ 10 _ 8 6 _ 1 2_ .
threshold ng _ —48t7+81¢ 21+2\/86401801&4251?)3660121273517% 8429t44-1218¢ 41' Thus, ASgU > 0 holds if w > ng'

Case 2: Scenario CD v.s. Scenario I. By comparing SgD and S, we can show ASU?D = Sg"DfSé = a2w2+
biw + cfl, where afi = [116240 + 1280000¢% + —710400(\ — 1)t” + (987682 — 197536\ — 2691632)t° + 1051136(\ —
1)t5 + (=76296A2 + 152592\ + 2206072)t* + —515792(A — 1)t3 + (1626572 — 32530\ — 818231)¢% + 86880(\ —
1)t]/[32 (29t(A—1)—200t2+104)2(2t2—1)?] > 0, bfl = [94032-+96000(A—1)t2+(—13920\%2 427840\ +1624480)t5 —
600256(\ — 1)t7 + (31068A2 — 62136\ — 3250468)t0 + 735952(\ — 1)t° + (—26193)\2 + 52386\ + 2409391)t* —
331824(A\ — 1)t3 + (566502 — 11330\ — 7853912 + 49472(\ — 1)t]/[16(29t(\ — 1) — 200t% + 104)2(2t% — 1)?] > 0,
and cg = (271888 — 6912000t + 915840(A\ — 1)t? + (12528)\2 — 25056\ + 24330096)t5 — 3323088(\ — 1)t7 +
(13364172 — 267282\ — 27591735)5 +2821632(\ — 1)° + (—62778)\2 4 125556 A + 13926742)¢* — 834512(A — 1)t3 +
(6097A% — 12194 — 3205135)t2 + 77600(\ — 1)t)/(288(29\¢t — 200t — 29t + 104)%(2¢t% — 1)?) < 0. Then, solving
ASL?D = 0 yields the threshold wgD = “bity (b§)2_4a303. In this case, ASgD > 0 holds when w > wgD.

Qafl

Case 3: Scenario CD v.s. Scenario CU. For the demand side, we have ASd:S(gD - SgU = aqw? +bgw+cq,
where ag = (167312 + 480000(\ — 1)t + (—69600A2 + 139200\ + 5562400)t® — 2258880(\ — 1)t7 + (101516)2 —
203032) —9323764)t% +2040912( A — 1)t + (—40137\2 +-80274\ +5832759)t* — 682864 (A — 1)t2 + (47772 — 9554\ —
1617575)t2 4+ 78464(\ — 1)t) /(80(29\t — 200¢% — 29t +104)2(2t2 —1)?) < 0, bg = [167312+ (480000 — 480000)t° +
(—69600A2 4139200\ +5562400) 5 + (—2258880\ +2258880)¢7 + (1015162 — 203032\ — 9323764)¢5 4 (2040912 —
2040912)t° + (—40137A\% + 80274\ + 5832759)t* + (—682864\ + 682864)t> + (4777A\2 — 9554\ — 1617575)t% +
(78464 —78464)t] /[80(29At —200¢% — 29t +104)2(2t2 —1)?] > 0, and cq = (63t% —19) (6960125 +48000(1 — \)t” —
139205 — 7013A\2¢* 4 91920(\ — 1)t5 + 48560t° + 14026 \t* + 148922 — 43376(\ — 1)t% — 29782 + 5728(\ —
1)t — 89253t* + 512012 — 9136)/(800(29At — 200t% — 29t + 104)?(2t? — 1)?) > 0. Then, solving ASy = 0 yields

the threshold wy = 2?217_6%2). Thus, SdCD - SC?U > 0 holds when w < wy. In addition, by comparing wy with the

19-63t2 _ 11t2-3 _ 4(1-2¢%) <0
25(1—4t2)  B(4t2—1) _ 25(1—42) :

In this case, ASy; = S¢P — S§U > 0 always holds true in the feasible range. Q.E.D.

upper bound of w for which the equilibrium outcomes exist, we find that



Appendix B. Supplementary Analysis of Model Extensions
Extension 1: Variations in the Level of Awareness

In this extension, we relax the exogenous awareness assumption of the baseline model and allow the awareness
level of the niche platform to depend on consumer valuation. Specifically, we assume that consumers who derive
higher utility from the niche platform are more likely to be aware of it. Formally, the awareness level is given
by a = kv, where k£ > 0. For expository simplicity, x is normalized to one. Under this setting, the awareness
level becomes endogenous and increases in the relative attractiveness of the niche platform. In the incompatible
case, this leads to a non-linear demand system, whereas in the compatible case, all consumers are aware of
both platforms and the demand system coincides with the baseline model. Because endogenous awareness level
introduces additional non-linearity, analytical comparisons become intractable, and we complement our analysis
with numerical experiments. Next, we illustrate the details of model setting and solution under the CU scenario.

To simplify the analysis, we treat s; and s, as exogenous and solve the game model via backward induction.
Under the CU scenario, the demand functions are d§V = t\/s1 —ty/s2 +c—p1 +p2 —w+ 1 and d§V =
—t\/51 + t\/52 — c + p1 — p2 +w. The profit functions of the two platforms are given by IEY (p1, p2|€) =
Ap1 (ty/s1—ty/Sa+c—p1+pa—w+1)+EApow and Y (py, po|€) = Apa(—ty/s14ty/s2—c+p1—p2)+(1—E) Apaw. We
first derive the equilibrium prices. The first-order condition of platform 1 with respect to p; yields OII{Y /Op;, =
A(ty/51 — t\/s2 + ¢ — 2p1 + p2 — w + 1), with second-order derivative —2\ < 0, ensuring concavity. Setting
the first-order condition to zero gives p{'U(ps) = t\/51/2 — t\/52/2 + ¢/2 + p2/2 — w/2 + 1/2. Similarly, for
platform 2, the first-order condition is OIISY /Ops = —A(t\/51 — t\/s2 + (=1 + &)w + ¢ — p1 + 2p2), with second-
order derivative —2)\ < 0. Setting it to zero yields p§¥ (p1) = —t\/51/2 + t\/52/2 + (1 — )w/2 — ¢/2 + p1/2.
Solving the two equations jointly, we obtain p{'U(¢£) = t/51/3 — t\/52/3 + (—€ — D)w/3 + ¢/3 + 2/3 and
pSY (&) = —t\/51/3+t\/32/3+ (=2 +1)w/3—c/3+1/3. Substituting these expressions into the profit functions
and maximizing with respect to £, we obtain ¢V = (=5t,/s1 + 5t,/s3 — e + 5w — 1) /10w. Substituting back,
we obtain equilibrium prices p{'U = ¢,/51/2 — t\/52/2 + ¢/2 — w/2 + 7/10 and p§¥ = 2/5. Substituting all
equilibrium decisions into the profit functions yields IV = A(2t(—t\/s2 + c —w + 1)/s1 — 2t(c —w + 1) /52 +
(514 82)t2 + 2 + (—2w + 2)c + w? — 2w +9/5) /4 and IFY = 4)/25.

Under incompatibility, the demand functions become df = 1/2+ (t\/s1 —t\/Sa+c—p1+p2+1)?/2 and df =
1/2—(t\/s1—t\/S2+c—p1+p2+1)?/2. Substituting these expressions into the profit functions yields IT{ (p1, p2) =
Ap1(1/24(t\/s1—t\/524+c—p1+p2+1)?/2) and I (p1, p2) = Ap2 (1/2—(t\/s1—t\/52+c—p1+p2+1)?/2). Following
the same differentiation procedure as in the compatible case, we obtain the equilibrium prices as p! = —(—5—2c—
20\/51— 2 +2t\/53— 5112 — 5ot +2, /51 /52t% — 2\ /S1ct+2/55¢t) [ (4(t/s1 —t\/S2+c+1)) and ph = ((t/s1—t/s2+
VO (2t (—t /52 + ¢+ 1)y/s1 — 2t(c+ 1)\/52 + (51 + 82)t% + 2 + 2¢ + 7/3)2[(ty/s1 — ty/52 + ¢ + 1)2—12¢(—t\/55+
c+1)/s1+ 12t(c+ 1)\/s3 4+ (=651 — 652)t* — 6¢* — 12 + 2) /(12¢t\/s1 — 12t /55 + 12¢ + 12).

Comparing profits under CU and incompatibility yields several insights. First, when awareness is endoge-

nously driven by consumer valuation, platform 1 already captures a relatively large market share even prior to
compatibility, as higher valuation simultaneously increases both utility and awareness. This creates an inher-
ent advantage for platform 1 even in the absence of compatibility. Second, although compatibility intensifies
competition and may reduce platform 1’s demand, it relaxes price competition through the revenue-sharing
mechanism. As a result, both platforms can sustain higher prices, which potentially increases total industry

profits. Third, allowing awareness to depend on valuation does not qualitatively alter the main insights of



the baseline model. In particular, compatibility can still emerge as an equilibrium under certain parameter

configurations, and the trade-off between demand expansion and intensified competition remains central.

Extension 2: The Effect of Travel Costs

In this extension, we replace the vertical differentiation of the baseline model with horizontal differentiation
captured by travel costs. Specifically, consumers are uniformly distributed on a Hotelling line with location
x ~ UJ0,1]. Platform 1 (the dominant platform) is located at 0, while platform 2 (the niche platform) is located
at 1. Consumers incur travel costs when accessing a platform; for a consumer located at z, the travel cost is
71z for platform 1 and 75(1 — z) for platform 2, where 7; denotes the marginal travel cost.

Let 6 denote the base value. In the CU scenario, the utilities are given as follows. A consumer located at z
obtains udclU = 0 —T712—p1 +t\/51 from choosing platform 1, uch = 0—1o(1—x)—p2+t\/52—c+w from choosing
the compatible channel, and ungU =60 —13(1 —x) — pz +t,/52 — ¢ from choosing platform 2’s exclusive channel.
Compared with the baseline model, this formulation introduces horizontal differentiation through travel costs,
while compatibility reduces the effective switching cost. We solve this extension setting by backward induction.
On the demand side, equating utilities yields the demand for platform 1, the compatible channel, and platform
2’s exclusive channel as d{'V = (15 + (/51 — /S2)t + ¢ —w — p1 +p2) /(12 + 1), dSV = w/(m2 + 71), and d5Y =
(T1+(—=+/51+/52)t—c+p1—p2)/(T2+71), respectively, with total demand for platform 2 given by do = da1 +das.
On the supply side, providers’ utilities are uGY = (1—A\)p1 +tdy — /51 and uSY = (1—N)pa+tda — /3. Solving
us1 = 0 and ugp = 0 yields s¢V = [td; —(A\—1)p1]? and s§V = [tdy— (A —1)ps]?. Substituting these into the profit
functions gives IT1 (p1, p2|€) = Ap1(°+ (p1 —p2) (= 1+ A\t —ctw+pr—p2—72) /(2% =71 = 72) +EApaw/ (T2 +71) and
Io(p1, p2|€) = (1 =€) Apaw/ (T2 +71) +Apa((t* = (p1 —p2) (= 1+ N)t+c—w—p1+pa—71) / (26* =71 —T2) —w/ (T2 +71)).

We next derive equilibrium prices. Solving the first-order condition for platform 1 yields the reaction function
p1(p2) = (—t2 4+ (=14+ N)pat +c—w+p2+7)/(2+ (=2 +2\)t), and similarly, platform 2’s first-order condition
yields po(p1) = (2 + (=2 + o+ (=1 4+ XN)pit+p1 + (1 = Ew — )11 + (=2 + (=1 + N)pit +p1 + (1 — Ew —
) o+ 26t%w) /(2(T2 +71)((=14+ X))t +1)). Solving the two reaction functions jointly generates equilibrium prices
as functions of £. Substituting these expressions into the profit functions and maximizing with respect to &, we
obtain €€V = ((3t2 + 5¢ — 5w — 41 + 1) (12 + 71))/(10w(2t? — 71 — 72)). Substituting back yields equilibrium
prices p{V = (=9t2 + 5¢ — 5w + 271 + 772) /(10 + (10X — 10)t) and pSY = (—4t2 + 27 +27)/(5+ (5A — 5)t). The
corresponding equilibrium profits are IT; = —\((21t%)/5 + (—2c + 2w — (1671) /5 — (267%) /5)t> + (972) /5 + (2¢ —
2w+ (871)/5) o+ (472) 5+ (c—w)?) /(4(2t2 — 71 — o) (M —t+1)) and Ty = —4X(2t2 — 71 —72)/(25+ (25A — 25)t).

Under incompatibility, logic analogous to the compatible case, we can obtain the equilibrium prices: pi =
(=3t2+c—11)a+271+27)/(Ba((=1+N)t+1)) and pl = ((=3t2—c+7)a+7+72)/(3a((—=1+N)t+1)), with the
corresponding equilibrium profits given by Il{ = —A\(((=3t2+c—71)a+2711+272)%)/(9a(2at? — 11 —72) (At —t+1))
and I = —A(((3t2 + ¢ — 1) — 11 — 72)?)/(9a(2at® — 71 — 1) (Mt — t + 1)).

Comparing profits under compatibility and incompatibility yields several insights. First, introducing travel
costs preserves the main mechanism of the baseline model: compatibility can emerge as an equilibrium when
consumer awareness is sufficiently high and the compatibility parameter is sufficiently small. Second, when the
difference in travel costs between the two platforms is small, consumers are less strongly attached to platform
1 even without compatibility. In this case, compatibility reallocates demand from platform 1 to platform 2,

making it more difficult for platform 1 to offset demand losses through price increases. Third, from platform 2’s

10



perspective, compatibility entails a trade-off between improved access and increased revenue-sharing payments.
As the two platforms become more similar in terms of travel costs, this trade-off becomes less favorable, thereby

shrinking the parameter region in which compatibility emerges as an equilibrium.

Extension 3: Platform Merger

When platform mergers occur, the utilities of both the demand- and supply-side can be formulated as u]' =

Y4+ w—pm + t/Sm and v = (1 — XN)pm + tdm — I/Sm-  As such, we have d,, = t\/Sp + W — ppp + 1

(tdm —APm+Pm)>
12 :

and s, = Substituting them into the profit function of the merged platform yields I, =

Apm (Hw=p mljg"’ mtQA=1))  Taking the first-order and second-order conditions of II,,, with respect to p,,, we have

OHm — )\((UJ—me,—‘rl)l—Qant()\—1)) _Z(t(>\_1)4‘l)A
Opm 1—t2 1—¢t2

< 0. Therefore, I, is concave in p,, when [—t2 < 0.

(w+1)1
2(l+(A=1)t) "

We first examine the equilibrium prices between the case of merger and scenario CU; specifically, by com-

9t% +5(w+1)(A—1)t4+10w—2 t (9t +50—7) (A—1)
10 (1+(A=1)1) (A=1)t+1) 10 (1+(=1)¢) (A-1)t+1)
assumed that [ is not is not so small that (A — 1)t + 1 > 0 can be guaranteed. In this case, we can obtain

£ (9t2+5w—T7) (A—1) . . 245t—5\t—9¢2 9t% +5(w+1)(A—1)t+10w—2 .
10 (1+0- 1)) (A=1)t+1) > 0. In addition, if w < =235, then we have 55— ey < O- In this

2
) and 6811;_[27”’ =

Then, solving % = 0, we can obtain the optimal price of the merged platform, i.e., p}, =

paring p¥, and p{Y, we can show that p¥, — p{U =

t (92 +50-7) (A-1)
T 925w (A—1) tF10w—2"

Thus, pZ, — p§Y <0 when [ > 1

8t2+5(w+1)(>\—1)t+5w+1l
001+ -0 =DiF) T

y > 0. Thus, p%, — p§Y > 0

case, solving p*, — p¢V = 0 yields the threshold | =

and w < %. Similarly, by comparing p¥, and p$Y, we have pi, — p§V =
4(1-2)(1-2t%) 4(1-2)(1-2t%)
T0(IF =Dt (A=1)t+0) * T =)t (A=1)+]

always holds.

8t% +5(w+1)(A=1)t+5w+1
T0(1+(A—1)8) (A—1)t+1)

where

> 0 and o0

Extension 4: Geographic Proximity Benefits

In the baseline setting, compatibility improves the matching efficiency through a reduction in switching costs.
Here, we capture this effect by introducing waiting costs that depend on the size of the available driver pool.
Specifically, we assume that when requesting a ride, consumers incur a waiting cost d(s), where s denotes the
number of available drivers. The waiting cost is decreasing and concave in s and approximated by —1/4/s,
capturing diminishing returns in matching efficiency.

Under incompatibility, each platform operates with its own driver pool. The utilities that a consumer obtains
from choosing platform 1 and platform 2 are ul, =1 —p; — r/\/51 + ts1 and uhy = v —p2 — r/\/52 +tsa — c.
Under the CU scenario, platform 1 can access the combined driver pool, so the effective waiting cost becomes
—1/+/s1 + s2, while platform 2’s exclusive channel remains unchanged. Consumers can choose among three
options, and utilities are adjusted accordingly. We first illustrate the equilibrium derivation under incompat-
ibility. By equating utilities, we obtain demand functions df = (\/55‘3/2041? — 32/2\/§at +((T4+(c=—p1 +
P2)a) /53 + ar) /51 — /saar)/(/say/s1) and df = —a(ts)* /53 — ts3/2\/51 + ((c = p1+ p2) /52 + 1) y/51 —
rv/32)/(v/521/51). Substituting into profit functions yields II{ (p1, ps) = )\pl(\/gs‘;’/zat — sg/Qﬁat + (1 +
(¢ = p1 + p2)a)y/5 + ar)yar — vzar)/(VEay/sr) and W (pr.p2) = —Apealts)’” /52 — 13 /51 + (e —
p1 + p2)y/S2 + 1)/51 — 1/52)/(\/524/51). Solving the first-order condition for platform 1’s problem yields
p1(p2) = (@si’mat— 52/2\/§at+ (L +(c+p2)a)y/s2 +ar)y/s1—/s2ar) [ (2,/51,/520¢), and similarly for plat-
form 2, we can obtain ps(p1) = —(tsf/Q\/E—tsg/Q\/ﬁ—i—((c—pl)\/g—l—r)\/ﬁ—r\/g)/@\/ﬁ\/g). Solving jointly,
we obtain equilibrium prices p! = (\/53?/2041? - 32/2\/§at + (V/s20c + ar + 2,/53)\/51 — \/5201) [ (3y/51/5200)
and pl = —(\/Esi’/zat — 33/2\/§at + (/s20c + ar — (/52) /51 — /S2a1)/(3\/51,/520¢). Substituting back
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2
yields equilibrium profits TIf = A (\/55?/2041& — sg/Zﬁat + (/s20c 4+ ar 4+ 2,/s3)/51 — \/Ear) /(9axsy s2)

2
and I = X (@sf/zat - 53/2\/§at + (V/s2ac+ ar — \/52)\/51 — \/5047') /(9as1s2).  Following analogous
steps, we obtain equilibrium prices under CU scenario as p{'¥ = ((((—sit —w) +c—w+2)/s2 —r€) /51 + s2+

V521€) [ (3y/321/51 + 82) and p§'U = —(((((2s1t+2w)E+e—w—1)/52+2r&)\/51 + 52—2./527€) [ (3\/321/51 + 52))).
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(a) Illustration of Platform 1 (b) Ilustration of Platform 2

Figure 1: Profit Variance of Each Platform by Adopting Different Pricing Schemes (Parameter Value: ¢ =
0.05, «a=0.9, £=0.1, t =02, k=0.5, A=10.2)

Based on the setting above, numerical experiments are conducted to illustrate our analytical results. As
we can see from Figure 1, we find that platform 2 is more likely to benefit from compatibility than platform
1. This result is driven by two factors. First, compatibility directly expands platform 2’s dispatchable driver
pool. Second, the establishment of the compatible channel does not substantially cannibalize demand from its
exclusive channel. Thus, platform 2 has an incentive to participate in compatibility. In contrast, platform 1’s
incentive to participate in compatibility depends on the scale of platform 2’s supply side. When platform 2
operates with a small provider base, compatibility leads to only a limited expansion of total supply; thus, this
generates insufficient improvements in waiting time for platform 1’s consumers. In this case, the compatible
channel primarily reallocates consumers away from platform 1’s exclusive channel, which adversely affects its
profit. 'When platform 2’s provider base is sufficiently large, however, compatibility substantially expands
the total dispatchable supply and significantly reduces waiting times. This improvement increases consumers’
utility from accessing the compatible channel. As a result, the demand expansion induced by shorter waiting
times can partially or fully offset the cannibalization effect on platform 1’s exclusive channel. Thus, when
the compatibility-induced convenience gain, w, is below a threshold, platform 1 can achieve a positive profit

increment from compatibility and would chooses to participate in compatibility.

Extension 5: Probabilistic Routing

In this extension, we consider a probabilistic routing mechanism in which matching outcomes depend on the
relative supply of drivers across platforms. Specifically, under compatibility, a consumer requesting service
through platform 1 is matched to drivers from the two platforms with probabilities proportional to their supply
shares. Let s; and so denote the driver supply of platform 1 and platform 2, respectively. Under CU scenario, the

total demand generated on platform 1 is denoted by di.. This demand is probabilistically allocated across the

exclusive and compatible channels according to supply shares, such that d; = 31‘232 dand d, = 81‘232 d. Under the
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CU scenario, consumers choosing platform 1 (including platform 1’s exclusive and compatible channels) obtain
utility udclli = 1—py +t4/s1, while those choosing platform 2’s exclusive channel obtain udcgg =0—p2+t\/s2—c.
This yields the demand of platform 1’s exclusive and compatible channels d{'¥ = —t,/s5+t,/s1+c—p1+p2+1.
Accordingly, demand allocations are dfV = s1(—t\/s2 + t\/51 + ¢ —p1 +pa + 1)/(s2 + s1), dSY = sa(—t\/52 +
t/s1+ ¢ —p1 +p2 +1)/(s2 + s1), and platform 2’s exclusive demand is dS = t\/s3 —t\/s1 —c+p1 —
Substituting into the profit functions yields II{'V (p1, pa) = Ap1s1(—ty/s2 + ty/51 +c—p1 +p2 +1)/(s2 + s1) +
EXpasa(—ty/s2 + t/S1+ ¢ —pi +pa + 1)/(s2 + s1), and HFY (p1,p2) = Ap2(t/s2 — t/51 — ¢+ p1 — pa2) +
(1 = &)Ap2sa(—ty/52 + t\/51 + ¢ — p1 + p2 + 1)/(s2 + s1). Solving the first-order condition for platform 1’s
problem yields the reaction function pj(ps) = (si’/zt — /S2s1t + (¢ + p2 + 1)s1 — Epesa)/(2s1), with second-
order condition —2As1/(s2 + $1) < 0 ensuring concavity. Similarly, platform 2’s reaction function is given by
pa(pr) = (=52t + 5326t — f51€s0t + Jsasat + (1 + (—c + p1 — 1)€)sz — s1(c — p1)) /(2652 + 2s1). Solving
the two functions jointly yields equilibrium prices p{V (233/ Esol + 85/2 3/2§t51 £%s 5/2t + €25 2t\/_ —
V525t 4 s3(c + 1)€% 4 2(—s2/2 + s1(c + 1/2))s2€ + s1(s2 + s1(c + 2)))/((§s2 + 51)(€s2 + 3s1)) and p§Y
—(53/21? - 53/2525 + /51852t — (/Sasit + (¢ — 1)s1 + (=24 (¢ + 1)§)s2)s1/((§s2 + s1)(Es2 + 3s1)). Substituting
back, the equilibrium profits are HCU = A(s 3/2t — /5251t + s1(c+2) + 59)%s1/((s2 + s1)(€s2 + 3s1)?) and
TGV = A(s3/ %t — 55/ 2¢t + /51650t — /5281t + (c— 1)s1 4 (=24 (c+ 1)€)52)252/ (52 + 51) (€52 + 351)% (E52 + 1))
Following analogous steps, under incompatibility we obtain equilibrium prices p{ = (\/s_gs?/ 2ot — 83/ 2\/_ at +
(/S2ac+ak+2,/53)/51—/s2ak)/(3\/51y/52c) and pl = (\/_53/2051% 53/2\/_at+(\/_0¢c+om: V/52)y/51—
Vs2ak)/(3,/514/5200), with profits IT{ = (\/_53/2at 32/ Ves1at+(y/ssactak+2,/53) /51— /520k)? / (9aes1 82)
and I = )\(\/_53/2at - 32/ Vsiat + (Vsaac+ ak — \/52)\/s1 — \/s2ak)? [ (9asy s2).

0.8 0.6

kN Sy

(a) Hlustration of Platform 1 (b) Illustration of Platform 2

Figure 2: Profit Variance of Each Platform in the (sj, s3) Space (Parameter Value: ¢ = 0.1, a = 0.9, £ =
0.1, t=0.2, k=0.5, A=0.2)

Figure 2 depicts the variance in profit induced by platform compatibility under the probabilistic routing
scheme. We find that when platform 2 has a sufficiently large driver base (s2), compatibility allows consumers
to access a larger pool of external service capacity in a probabilistic sense. Under the unified pricing scheme, this
capacity-bolstering effect drives consumer demand. Thus, the demand expansion effect outweighs the potential
channel diversion caused by compatibility, thereby increasing platform 1’s total profit. In contrast, when s, is

small, the additional capacity provided by compatibility is limited and fails to significantly improve matching

13



outcomes; thus, platform 1 derives fewer benefits from compatibility. For platform 2, a larger driver pool can not
only secure a higher matching weight within the probabilistic routing framework but also allow it to capitalize
on its capacity advantage. This improvement in matching probabilities expands transaction volumes within the
compatible channel. Therefore, platform 2 is also more inclined to adopt compatibility when its driver base is

sufficiently large.

Extension 6: Multihoming of Supply Side

In this extension, we relax the single-homing assumption of the baseline model and allow service providers to
multihome across platforms. The total mass of service providers is normalized to one. Providers can either single-
home on platform 1 or platform 2, or multihome across platforms. Let s; and so denote the mass of providers
who exclusively serve platform 1 and platform 2, respectively, and the remaining providers choose multihoming.
On the supply side, providers incur a cost £ when participating in multiple platforms. The parameter h captures
horizontal differentiation among providers. On the demand side, consumer utilities depend on platform prices
and effective service capacity, which is determined by both exclusive and multihoming providers.

We first illustrate the equilibrium derivation under incompatibility. From the supply-side indifference condi-
tions, letting providers be indifferent between single-homing and multihoming yields s1(d1) = (2d1t—p1 A+p2 A+
2h+p1 —p2 —2t)/(2h) and sa(da) = —(2dat + p1 A —p2 A — p1 +p2 —2t)/(2h). On the demand side, the consumer
indifference condition implies d (s1, s2) = a((s1—82)t—p1+p2+1)+1—a and da(s1, s2) = a(—(s1—82)t+p1—p2)-
Solving these equations jointly yields di(p1,p2) = (1 + (t — p1 + p2)a)h — at?)/h and da(p1,p2) = —((t — p1 +
p2)h — t2)a/h. Substituting into the profit functions gives I (py,p2) = Ap1((1 + (t — p1 + p2)a)h — at?)/h
and TL(p1,p2) = —Ap2((t — p1 + p2)h — t?)a/h. Solving the first-order condition for platform 1’s problem, we
obtain equilibrium prices p! = (t(h — t)a + 2h)/(3ha) and p} = (—t(h — t)a + h)/(3ha). The corresponding
equilibrium profits are Il = A(t(h — t)a + 2h)?/(9h%a) and 11§ = A(¢(h — t)a — h)?/(9h%a). Following anal-
ogous steps, under CU scenario we obtain equilibrium prices p{Y = ((((=¢ — 1)w + t + 2)h — 2)/(3h)) and
pSY = ((((=2¢ + D)w — t + 1)h + t2)/(3h)). The corresponding equilibrium profits are TI{V = —(5A((((¢2 —
E—1/5)w? 4+ (€ +2/5)t+&/5+4/5)w — (t +2)2/5)h% — ((€ + 2/5)w — (2t)/5 — 4/5)t*h — t1/5)))/(9h?) and
TSV = (AN((((€ = 1/2)w +1/2 — 1/2)h — 2/2)2))/ (9h).
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Figure 3: Effect of Multihoming on Equilibrium Strategy (Parameter Value: ¢ = 0, ¢t = 0.2, = 0.2, o €
[0.96,1])
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We numerically examine the effect of multihoming on platforms’ compatibility decisions, as analytical com-
parisons are intractable (see Figure 3 for an illustration). Our analysis yields several robust insights. First, in
the multihoming setting, both platforms benefit from adopting the unified pricing scheme. Specifically, platform
1 can improve its profitability under unified pricing, while platform 2 consistently gains from the same pricing
scheme. This finding is consistent with the results of the baseline model. Second, the cost of multihoming plays
a critical role. As h increases, the operating costs for supply-side providers rise, which in turn affects platforms’
pricing incentives. In particular, under compatibility, platform 1 increases its price with h, thereby passing part
of the increased operating cost onto consumers. As a result, compatibility becomes more attractive, and the

parameter region in which the CU scenario emerges as an equilibrium expands with h.
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