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The Appendices include proofs and some of the supplemental materials for the paper. For brevity, we relegate
Appendix E, H and I to the technical report version of the paper Zha, Li, Huang, & Yu (2022).

Appendix A: Notations for Threshold Values

Table Al. Threshold values

Thresholds Meaning

The lowest y that the manufacturer chooses the leaking equilibrium in the reseller model; y;(¢) €
2(42 2 2 2

() (0,1) is the solution of 2(1+é)_;‘;2;ﬁ ) 2&_(5;)"2’) - % =0.

The lowest y that the total distribution channel profit increases under the strategy SN leaking

3(a?+Bo?)(1+y)? PBo?

e

V(o) equilibrium in the reseller model; y;(o) € (0,1) is the solution of

6a?
(4=3y)*
The lowest y that strategy SN is better than SS for the platform in the reseller model when the

V() commission fee rate is exogenous; ¥,(¢) is the solution of 30?2 (16—y(8+y(25 -6y —
-

972)) +16a%(2 + ¢) — 3a%y (8+7 (17 + 89 — 3y(2 + y2 + 9))) ) = 0.

. The lowest y that strategyZSN 2is bettzer than 2NS for the plfza\tform in the reseller model; YR (o) €
109 1(0,1) is the solution of 2@ ;‘:y)j)lj” — et “(i_?y‘;;’ =0
The lowest y that strategy SN is better than SS for the platform in the reseller model, yX (o) € (0,1)
3(a*+280%)  (a®+Ba?)(7+6y) |, a*+Ba’ -0

(4=3p)* (4-3y?)* 4-3y? i
The lowest F that strategy SN is better than NS for the platform in the reseller model; FR(y) =
FR(y) |@+Bo»a+y? a2 4+ Henpo®

(4=3y%)* (4=3y)*>  3(4=3p)* "

The lowest F that strategy SN is better than SS for the platform in the reseller model; FX(y) =
FR(y) (a2+/302)(16—y(8+y(25—6y—9y2))>

(4=3)?(4—3y?)?
FR(y), |The highest fulfillment cost in the reseller, marketplace and hybrid models under the wholesale

FM(p), tract tively: FR(y) = a? M _ a?@+y?)? and FH(v) = a?(8-y*)?
Ff(y) contract, respectively: F2(v) = g F7 0 = oy » 16(8-y(3+21))°

M () The lowest y that the manufacturer chooses the leaking equilibrium; yM (o) € (0,1) is the solution
Vi of a?2+y?)? -y +y)(8+y?H)Ba? =0.

Y5 (0)

is the solution of

1
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The lowest y that strategy SN is better than SS for the platform in the marketplace model; 1, (o) €

M
Yr (0) ~ : a’@+Y)(6-(1-Y)y) _ 3(a*+Bo®) -y 2+y?)? _
(0,1) is the solution of )07 RS TIE =0
The lowest F that strategy SN is better than SS for the platform in the marketplace model;
FM(a,y) FM(q,y) = 3(a?+B0%)(2-y) 2+y»)*
V) T T ey ey )
The highest y that strategy SS is better than SN for the platform in the hybrid model; 77 € (0,1)
pH is the solution of 24576 — 6144y —30592y2 — 7168y3 + 8408y* + 5064y> + 1011y° +
68y7 = 0.
The highest y that strategy NS is better than SS for the platform in the reseller model under
.. . . 0 . . 2(a?+B0%)(20+9y) _ 2(a%+pao?) _
79 (o) competition outside of the platform; $“(o) is the solution of (637 07))’ s—37(117)
8a®>  8Ba* _
(4-3y)2  (4-p)?
The highest F that strategy SS is better than SN for the platform in the hybrid model; F#(y, o) =
FH(% 0-) (a%+Ba?)(8-y?)3 24576+y<—6144+y<—30592+y(—7168+y(8408+y(5064+y(1011+68y))))>>
4(4+y)(64—7y2(4+y))2(8—y(3+2y))2(112+y(52—y(4+3y)))
The lowest y that strategy SN is better than SS for the platform in the reseller model under
yOR (o) competition ~ outside of the platform; y°R(o) € (0,1) is the solution of
(a?+Ba?)(2+y)?(64—y(80+y(25—30y—97?))) _ a? 0
(8=3y(1+))*(8=y (4+3))? (4-3p)2
oR The highest y that strategy NS is better than the non-leaking equilibrium of SS for the platform in
V1 1

the reseller model under competition outside of the platform; y 2% = 3 (6 — 2v/3).

YR (o)

The indifferent point of y that the platform chooses between strategy NS and the leaking equilibrium

of SS under competition outside of the platform when ¢55* = ¢p2F in the reseller model; y<R (o) €
0,1) is 8a? n 8Bc? 2(a?+Bo?) _ 2(a®+Bo?)(20+9y) _
’ @39 ' @) | 8-3y(1+)  (8-3y(147))

Y9R (o, F)

The indifferent point of y that the platform chooses between strategy NS and the leaking equilibrium
of SS under competition outside of the platform when ¢ = ¢pIR in the reseller model;

¥¥R(a,F) € (0,1) is miS(¢2R) = E[n57 (¢5F)]

Y (o)

The indifferent point of y that the platform chooses between strategy SN and the leaking equilibrium
of SS under competition outside of the platform when ¢55* = ¢p2R in the marketplace model;
y2M(0) € (0,1) is the solution of E[rS) (¢ 2] — E[nS; (¢3M)] = 0.

v (o)

The indifferent point of y that the platform chooses between strategy SN and the leaking equilibrium
of SS under competition outside of the platform when ¢55* = ¢p2R in the marketplace model;

OM( .\ i ; SN (A OMN] _ E[SS(hOMY] — _ _ at(+y)’
yIM (o) is the solution of E[msr (") — E[ms; (p2™)] = 0 when F Gosr e

FOR(a,y)

The lowest F that strategy SN is better than SS for the platform under competition outside of the
(a2+ﬁa2)(2+y)2(64—y(80+y(25—30y—9y2)))

latform in the reseller model; FOR(g,y) =
P (@.7) (8-3y(1+))2(8-y(4+3p))”

Fo"(q,y)

The lowest F that strategy SN is better than SS for the platform under competition outside of the
platform in the marketplace model; FO(q,y) is the solution of E[rS) (¢2")] — E[rS (¢2™)] =
0.




Appendix B: Technical Analysis and Results in the Wholesale Price Contract

We will consider the following four information sharing cases: case NN: not share information with any party;
case NS: only share information with the thirty-party retailer of the platform (hereafter referred to retailer); case SN:
only share information with the manufacturer; and case SS: share information with both the manufacturer and the
retailer.

B1. Reseller Model

We use backward induction to solve the game for each of the four cases. Because the wholesale contract terms
are unobservable, retailer i’s price decision is independent of retailer j’s wholesale price, where i,j € {o,7} and
[ # j. Then, retailer { will make price decision with a conjecture price of retailer j. Let p;; denote retailer j’s
belief of retailer i’s price p;. Following Li and Liu (2021), to achieve a Bayesian Nash equilibrium, the two retailers
(the platform and retailer) will make their quantity decisions based on their conjectured/believed demands. If retailer
i accepts the wholesale contract, he will choose price p; and quantity Q; to maximize his expected payoff.

Case SN: Only Share Information with the Manufacturer

In this case, the retailer is uninformed (X,- = N), but the manufacturer is informed (X,, = S). By observing
the manufacturer’s wholesale price w,., the retailer may conjecture the demand signal Y from w,. However,
whether the retailer can infer the demand signal Y depends on the manufacturer. The manufacturer can control
whether to disclose the demand signal to the retailer through the wholesale price w;., that is, the manufacturer will
disclose the demand signal to the retailer only if she can benefit from the disclosure. She will set the wholesale price
w, related to the demand signal Y. Then, the retailer can infer the demand signal by w,. Otherwise, she has no
incentive to leak the information to the retailer and set the wholesale price w, independent of Y. Next, we analyze
the two possible scenarios.

First consider the scenario in which the manufacturer discloses the demand signal to the retailer. Then, the
retailer will conjecture the demand signal Y from w,. Following Li and Zhang (2008), we assume that the
wholesale pricing policy takes the form of w, = f(E (9|Y)), that is, E(0|Y) = f~*(w,.) for some strictly
increasing and differentiable function f(-). The retailer’s conjectured quantity and profit function are @, = a +

f~Yw,) —p, + ¥Por and m, = (1 — ¢) (pr ) Q, — F, respectively. From the first-order conditions (FOCs),

the retailer’s best response to w, is given by p, = E(a + 7Y (Wy) + ¥Por + X—T(p), and the platform’s best-
response price is p, = %(a + E@|Y) + vDro +W,).
At Time 1A, the expected profit for the manufacturer conditional on Y is
1 _ .
T = Wo Qo + _Wr(a +f 1(Wr) = Pr + VPor)-

Let F(w,) = a+ f~t(w;.) + ¥Po,. Because Q, is independent of wy., E:T (7-" (w,) — Zwr + w, dzg:vr)) To

maximize 7, over w,, we set the first-order derlvatlve to zero, 1. e
daF (Wr)

+t— 7’ (w;) = —4,
The general solution is given by
F(w,) = %(Wr +Wir> (B1)
Because f~1(w,) strictly increases with w,., Y ;;fwr) = dzi:vr) 11 3 (1 - —) > 0 should be satisfied.
Then, ¢ < 0 must hold. From (B4), one can verify the equrilibrium wrholesale price
wiN > (1= ¢)(a+ f1wy) + ¥Por)- (B2)

The retailer’s best-response quantity is Q, = %(a + 71w, + ¥Por — 1“_)—:1)) To ensure a non-negative

quantity of the retailer, the wholesale price should satisfy
Wf”gN <(1- ¢)(a + f_l(Wr) + yﬁor)- (B3)
Combining (B2) with (B3), there exists a unique equilibrium wholesale price wN = (1 — ¢)(a + f~1(w,) +
YPor), which is equivalent to ¢ = 0 of equation (B4). Replacing f~1(w;.) with E(6|Y), the manufacturer will
set the wholesale price w" = (1 — ¢)(a + E(O]Y) + yP,,) in equilibrium. This equilibrium can be perfectly
conjectured by the retailer and the platform. From the first-order condition on w,, we have wjiN =
%(a + E(B|Y) + vP,,). Plugging w, and w, into the best response prices, a Bayesian Nash equilibrium is found

by solving p, =P, and p, = P,, , simultaneously. Then, the optimal wholesale prices are: wj VN =



(4+3y)(a+E(9|Y))(1—¢>) 2(1+y)(a+E(9|Y))

4-3y2 and wyN = pew , and the optimal retail prices are p:N =p,, =
(4+3y)(a+E(O|Y 3(1+y)(a+E(O|Y e . o
% and p3N =p,, = %. In equilibrium, the retailer’s quantity is Q2N = 0. We define

this equilibrium as the leaking equilibrium.
Before charging a side payment from the manufacturer, the ex-ante profits of the platform, manufacturer and
2(q2 2 2(q2 2
=%—F+Im, E[ SN =%§iz;ﬁg)—lm, E[n ]— 0 in the leaking
equilibrium ,where the subscript “I” represents the leaking equilibrium.

However, the manufacturer, as a Stackelberg game leader in the price decision stage, may have no incentive
to leak the information to the retailer. We next consider the scenario in which the manufacturer does not disclose
the demand signal to the retailer. For example, the manufacturer’ may set a wholesale price w;, identical to case
NN, which is independent of the demand signal Y. Then, the retailer cannot conjecture any demand signal from the
wholesale price w,.. Because the retailer cannot infer any demand signal from the Wholesale price, his conjectured

retailer are: E [ng v

demand and profit function are Q, = a — p, + yPor and mw,. = (1 — ¢) (pr )Qr F, respectively. Then,
the retailer’s best response p, = > (a + YDor X_:p)’ and the platform’s best-response p, = % (a+E@IY)+

YDro + Wo).
At Time 1A, the manufacturer’s expected profit is m,, = w,Q, + w,-Q,.. From the first-order conditions and
the anticipation of the platform’s and retailer’s best-response, the informed manufacturer will set wholesale prices

w, = %(1 —p)(a+ypyr) and w, = 2 (a + E0|Y) + yﬁm). Using the same approach as the leaking equilibrium,

. . oy . _

we obtain the wholesale prices are: Wf’v 2‘:(13 ) and w, :—‘;y + E( 2| ), and the optimal retail prices are
~ ~ 3E s

PN = Py = Por = 43—;/ and p3VN 43; ++ ( ") in equilibrium. One may find that the manufacturer’s

wholesale price wN* and the retailer’s price pr are independent of the demand signal Y. We define this

equilibrium as the non-leaking equilibrium.
Before charging a side payment from the manufacturer, the ex-ante profits of the platform, manufacturer and

2
retailer are: E[m3N] = a?Kf +=——F + Im, E[msN] = a?KR + % —IL,, E[n;¥] = a?KR — F in the non-
leaking equilibrium ,where the subscrlpt ” represents the non-leaking equilibrium.
For a given commission fee rate ¢ and side payment I,,,, the manufacturer can choose to leak the information
or not by choosing her wholesale prices. It depends on which equilibrium brings a higher profit for the manufacturer.

Ifand only if y <vy,(¢), E [n ] — E[m3N] < 0, and the manufacturer will choose the non-leaking equilibrium,
2(14y)?(a?+Bo?)  2a%(2-¢) Ba
where y;(¢) € (0,1) is the solution of a3 a8 = 0. Otherwise, E [Tl,' ] — E[n3N] =
0, and the manufacturer will choose the leaking equilibrium.
Given the commission fee rate, the platform will charge a maximum side payment to ensure that the

2(1+y)2(a2+ﬁr72) 21 -WR
manufacturer agrees to accept the platform’s information sharing contract, i.e. I5) = a4 Km
B

2
the leaking equilibrium and I3), = % in the non-leaking equilibrium. Then, the ex-ante profits of the platform,
; . SN _ 3(1+y)*(@®+B)
manufacturer and retailer are: E[m3)| = G a’KWR —F, E[m)] = a?kX, E[n;]'] =0 in the
leaking equilibrium and E[rnSY] = a?KE + 3f0 F, E[nsN] = a?KR, E[n3)N] = a?KF — F in the non-leaking
equilibrium.

Backward to Time OA, the platform’s problem is to maximize its profit by choosing the commission fee rate
¢. Because KR strictly decreases with ¢ and K[ strictly increases with ¢, we have E[m5"] strictly increases
with ¢ in both the leaking and non-leaking equilibrium. Then, the platform will charge the commission fee rate
(4-3y)*F

a2

in

¢SN =1 in the leaking equlllbrlum and @SN = @ in the non-leaking equilibrium, where ¢pX =1 —
the solution of a?KR — F = 0.1

The solutions of cases NN, NS and SS are similar to the non-leaking equilibrium of case SN, and we omit it

aZ

1 To ensure ¢F is non-negative, we assume that the fulfillment cost is not sufficiently large in the reseller model, i.e. F < e

Forany F € [0 we have ¢f € (0,1].

(4~ 3y)2)’



here. After charging side payments, the ex-ante profits of the platform, manufacturer and retailer in the reseller
model with the wholesale contract are list in Table B1:
Table B1. Ex-ante profits of involved parties in the reseller model under the wholesale contract

Case SN
Case NN Leaking Non-leaking Case NS Case SS
¢ oF 1 oF oF ¢F
E[m,,] a’KfR a’KR a’KR a’KR a’KR
E[m,] a’KR — F 0 a’Kf —F a’KR —F a’KR —F
s 3(a’+B0%)(1+1)* _ 282 a’KR + a’KR +
E[n,]| a?kR+EZ—F (@-3y2)? KR +3EZ _f | sy 6B
¢ a’KR —F 1o wapr | G
. R _ 1+3¢ R _ 2(2-9¢) r _ (-9¢)
Note: K, = aar Km = Gy and K = @
B2. Marketplace model

In the marketplace model, the wholesale price w, is observable for both the manufacturer and the retailer,
and there is a game of perfect information in terms of the wholesale price contract.

Case SN

For informed manufacturer and uninformed retailer, only the manufacturer can observe the demand signal Y

before determining her prices. The same as the reseller model, there are two possible equilibria in case SN: the
leaking equilibrium and the non-leaking equilibrium.

In the leaking equilibrium, similar to the reseller model, we assume that E(6|Y) in the form of w,
g(E (9|Y)), that is, E(0]Y) = g~1(w,) for some strictly increasing and differentiable function g(+). From the

-1 2
FOC of the retailer’s problem, the best response price is given by p, = a+gz_;wr) (4(_2;27/) ()1‘:5). Then, the
-1 -1
manufacturer’s best-response is p, = a+g2_]fwr) (4_51)‘2_ P E(Bly)z‘g ®r)  Backward to Time 1A, the

expected profit for the manufacturer conditional on Y is (1 — ¢)p, Q, + w,-Q,- — F. To maximize it over w, we

set the first-order derivative to zero, i.e.,
dG(w;) _ aw,

= B. (B4)
dw, G(wy)
where Gw) =y +1)? -1+ ) (a+ g7 w)) + B -4y + 4 +yH(A—Pw, . a=(C2-y)?A+
R +y)2Q2+y>)(A—¢)? and B =3y(4—y?)(1 — ¢). To solve the general solutions of (B4), we have the

. o I _ _y@+(-¢) - _ Ct)(-¢)
following two equilibrium wholesale prices: w,q = —T(a +g 1(WT)) and w,, = Tyz)(a +
g'l(wr)). Because w,, < 0, the manufacturer will set the wholesale price w N = w,, = %_(;)@(a +

E(61Y)) in equilibrium. In equilibrium, the retailer’s belief/conjecture E(0|Y) = g~*(w;V) is fulfilled and thus

sy _ (1+2y)(a+E6|Y)) @+y)(a+E@IV))

the manufacturer’s and retailer’s pricing decisions are = SN —
p g bo 2(1-y?) T 2(1-v?) ’

and p

respectively.

Because the remaining of the solution is similar to case SN under the reseller model, we omit it here.

After charging side payments, the ex-ante profits of the platform, manufacturer and retailer in the marketplace
model with the wholesale price contract are list in Table B2:
Table B2. Ex-ante profits of involved parties in the marketplace model under the wholesale price contract

Case SN
Case NN Leaking Non-leaking Case NS Case SS
¢ g bm ¢ ¢ ¢
Elm,] | a?K} —F a’KM — F a’KM — F a’KM —F a’KM - F
E[m,] | a®KM — F 0 a’KM — F a’KM —F a’KM - F
2K+ (34 o+
(1+2y)(a?+pa?) 2 1M Bo? Ba? aRo 4 2-2y
E[m,] azKé"’ TaaTy a‘Ky, azKéw +T aZK(IJW +T 36 11 )[30’2
(8+y2)2  8+y?
Com _ (BYS-syt+ayd-3ey?-16y-112)¢p Ly _ (12+y(a+rey®))a-¢) _ e+rd)’a-¢) M _ 4 _ (8+Y)?F
Note: Ko' = 4(1-y)(8+y?)? » Km = 4a1-nE+2) T T (8+y)? vand ¢ =1 a?(2+yH)?



Appendix C: Technical Analysis and Results in the Two-part Tariff Contract
C1. Reseller Model

Case SN

In this case, the retailer is uninformed (X,- = N), but the manufacturer is informed (X, = S). For informed
manufacturer and uninformed retailer, only the manufacturer can observe the demand signal Y. At Time 1B, if the
manufacturer leaks the information with the two-part tariff contract terms (w,., f;.), the retailer will conjecture/infer
the demand signal Y from both the wholesale price w, and the fixed fee f,.. We assume that the expected demand
signal Y takes the form of E(8|Y) = g(w,, f;), where the function g(-) strictly increases with w,. and f,.. The

retailer’s quantity and profit function are Q, = a + g(w,, f;) — Py + ¥Dor and m,. = (1 — ¢) (pr - 1“_/—;) Q, —
fr — F, respectively. Then, the retailer’s best response to w, is given by p, = %(a + gy, fr) + ¥Dor + 1“_/—;5),

and the platform’s best-response price is p, = %(a +EQ@|Y) + ypro +W,).

Backward to Time 1A, the manufacturer will maximize her profit by charging the largest fixed fee, which
subjects to the retailers’ participation constraint m,. > 0. To avoid trivial case, we assume that the retailer’s profit
strictly decreases with f,.. Then, in the retailer’s perspective, the manufacturer will charge a fixed fee satisfying the
following equation: m, = 0 in equilibrium, which can be rewritten as:

_ (A=) a+gwr fr)+yBor) +wy)”
f = ) —F. (Cl)

Given the manufacturer’s two-part tariff contract terms (w,, f;-), the retailer can derive a unique g(w;., f;)
from equation (C1). Comparing the optimal fixed fee with case SS, (C1) indicates that the value of E(6]Y) can be
perfectly conjectured/inferred by the retailer from the manufacturer’s two-part tariff contract terms (w;., f;.).
Anticipating the retailer’s response, the manufacturer is willing to leak the demand signal to the retailer by charging

- 2
a fixed fee in form of f,. = ((1_¢)(a+E:(91|}_’:;yp°T)+WT) — F in equilibrium.
Because the remaining of the solution is similar to case SN under the reseller model, we omit it here.
One can find that the leaking equilibrium of strategy SN is the same as strategy SS, representing a full
information sharing case. Since the retailer channel is coordinated in the two-part tariff, the non-leaking equilibrium
is not beneficial to the manufacturer. Therefore, the manufacture will always choose to leak the information to the

retailer, and we omit the derivation process of non-leaking equilibrium here.

Table C1. Ex-ante profits of involved parties in the reseller model under the TPT contract

Case NN Case SN Case NS Case SS
s TR TR TR TR
l h l h
E[m,,] a’KIR — 2F a’KIR — 2F a’KIR — 2F a’KIR — 2F
E|m,] 0 0 0 0
21TR 4 B9 2, TR 4 2B0” 2 TR | 2(1-y)Bo? 2, TR 4 2B0®
E[m,] a’K3R += a’KIR + Gy a’K! +—(22_y)2 Ky + o=
) 2—¢ 2— F 2— F
Note: Ko™ = @-nN?% 0" = ((2—}/))2’ =1 = aYZ) and ¢ % =1~ 512+y5)02'
C2. Marketplace Model
Table C2. Ex-ante profit of involved parties in the marketplace model under the TPT contract
Case NN Case SN Case NS Case SS
s ™ ™ ™ ™
I h I h
E[m,,] a’KM —2F a’KIM — 2F a’KM — 2F a’KIM — 2F
E[m,] 0 0 0 0
2 2 2 8+y2(9+y))Bo?
E 2gT™ 2pem , (BTY204D)Bo 2™ 4 Bo® T
[} @ Kot s KT @Ko+ sy
m . (BH20)e L (8+204)-9) oy _ @+sydF ™ _ 4 _ (4+5Y®)?F
Note: Ko™ = 4(1-y)(@+5y2) "M T a(1-p)(+5¢2) C Th T 1 (a%2+Ba?)(2+y2)?’ and ¢l =1 a2(2+y2)2’



Appendix D: Analysis for Hybrid Model and Competition Qutside the Platform

D1. Hybrid Model
Table D1. Ex-ante profits of involved parties in the hybrid model
Case SN
Case NN Leaking Non-leaking Case NS Case SS
¢” ¢ 1 o/ o7 o7
Elm,,] a’K}i—F a’K}i —F a’Ki—F a’KH —F a’KH —F
E[m,] a’K! —F a’KH —F a’KF —F a’KF —F
2
a’Ki + CLi (a®? + Ba?)(KE a’Kl + (K8 + |a?KM + 8fa -—| a’K8 + (K} +
E[m,] 4 H 2 H H 2 (4-7) H HYP 2
F + Kp) —a*Km — F Kmn)Bo“ —F F Ky + K)o

((8-v?)*+(a+p)(112+y(52-y (4+37)))$) 64(4-3¢)+y(160(1-$)+y (10— (8+Y)-26¢+2y (4+7)3)))

Note: KZ' = . KH =( KH =
0 16(8-y(3+21))° m 8(8-y(3+2y))’ T
(8_y2)2(1_¢) 0o 256+y(128(—1+¢)—y(48+y2(4—¢)(1—¢)2+16(7—¢>)¢>—8y(1—¢>)(2—5¢))) KH =
16(8—y(3+2y))° ' on 4(324y2(-1+¢))’ ' ol
@+1)%((8-12) +@+1) (8+31)(16+2-V)V)9) H_ 512-y2(208+y(48+y(5-¢))(1-¢$)-32¢)(1-¢) H o
) Kmn = ! Ko =

(64—7y2(4-+y))2

(2+y)?(384+256y+28y2—8y3—y*—(2+y)(8+3y)(16+(2-7)y)¢d)

(64——7y2(4+y))2

4(32+y2(—1+q>))2

. ¢ is the solution of a?KX —F = 0.2

D2. Competition outside the platform

When considering the competition outside the platform, the outsider retailer will conjecture the demand signal
from the manufacturer’s wholesale price in the leaking equilibrium of case SS. The proof step is similar to the
case SN of the reseller model in Appendix B. However, both the platform retailer and the outsider retailer will
conjecture the demand signal in the leaking equilibrium of case SN. To achieve the leaking equilibrium, we
assume the wholesale price policy takes the form of w, = f(E(8]Y)) and w, = g(E(8]Y)), thatis, E(6]Y) =
f~Y(w,) and E(8|Y) = g~(w,) for some strictly increasing and differentiable functions f(-) and g(-). In
equilibrium, E(0|Y) = f~1(w,) = g *(w;) can be perfectly conjectured by the two retailers. Similar proof is
omitted.

D2.1. Reseller model
Table D2. Ex-ante profits of involved parties under competition outside of the platform

Case SN Case SS
Case NN Leaking Non-leaking Case NS Leaking Non-leaking
3 o 1 o° e [minf¢2% o0} 9"
E[m,,] a’Lk a’lk a’Lk a’Lk a’Lk, a’Lk,
E[m,] a’lR —F 0 a’lR —F a’lR —F a’lR—F a’lX—F
E[m] a’lR —F 0 a’lR—F a’lR —F 0 a’lR - F
a?IR + 2 2R _| g2gr 4 3695 | @B+ | 6(a® + BoP)LR a2 R +
E[m,] 3_021 3(a a;’Lf"_)F a’Lo + =1 80> —a?(L%, + LR) | 24pa>
4 m F @-7)? —F (8-37)?
. R _ (1+39) R_ 1-¢ R _ 23-9) R_ 1 R _  (2+y)? OR - . 2
Note: Ly = ' T aae T ag BT L T ey O is the solution of (a® +
8(2—¢)

22
Bo?)(4 — 2¢)IR — a?LR, — Bo?=0. pPR =1- ma—:w is the solution of a?LF —F = 0.3

(8-3y)2

D2.2. Marketplace Model
Table D3. Ex-ante profits of involved parties with competition outside of the platform

a%(8-y2)?

* To ensure ¢ is non-negative, we assume the fulfillment cost is not sufficiently large, i.e. F < ———22
N 16(8-y(3+2y))

For any F €
a*(8-y*? ) H
———————, we have e (0,1].
"16(8-y3+2))° /)’ . (0.1]
’ To ensure p2R isnon-negative, we assume the fulfillment cost is not sufficiently large, i.e. F <
we have ¢2% € (0,1].

a*(1-¢)
(4-39)%"

Forany F € [0 a2(1_¢)),

" (4-37)?



Case SN Case SS
Case NN Leaking Non-leaking Case NS Leaking Non-leaking
¢* oM 2" M oM min{¢?", p3"} oM
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E[m,] | a®?L¥ —F 0 a’?lM—F | a’L¥ —F a’lM —F a’lM —F
Elng] | a®?I¥—F 0 allM—F | a?I¥ - F 0 a’lM —F
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a“Lm —a?(LB+1BH-F (32-3y2)2
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oM _ q _ F(16-3y(2+y))
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(16— 3y(2+y))2 (16— 3y(2+y))2’ (16— 3y(2+y))
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solution of a?L¥ —F =0 and ¢ is the solution of (a? + Bo?)LM, — a?LM, — 4(%”(6(;2?2))(21 Db _ .
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Appendix F. Robustness Checks of Our Model
F1. The Positive Order Quantity Constraints of the Retailer
F1.1. Reseller Model

In practice, if the manufacturer sets a sufficiently high wholesale price, retailers may have other supplier option
to ensure their order quantities to be strictly positive. In order to make the model more realistic, we extend to
consider the scenario where the retailer can order a strictly positive quantity in the leaking equilibrium and examine
the robustness of our model.

In strategy SN under the leaking equilibrium, we consider that the manufacturer has an upper-bound wholesale
price to ensure the retailer’s quantity not lower than a strictly positive threshold (i.e., @, = 4). Otherwise, the

retailer will choose other suppliers. We assume that A is not so large (i.e., 0 <A1 <

information sharing will trigger this wholesale price constraint. In the retailer’s perspective, to ensure his quantity
Q, = (a + 7 W) + ¥Bor — ) > 1, the manufacturer will lower her wholesale price, that is, w, <

A-)a+f W) +yPor — 2/1). Replacing f~1(w,) with E(8|Y), the manufacturer will set a highest
wholesale price Wr =1 —-¢)a+E@®|Y)+yDyr — 24) in equilibrium. From the first-order condition on w,,

we have wj = (a + E(8|Y) + yP,o). Using the same approach as case SN in Appendix B1, the ex-ante profits
of the platform, manufacturer and retailer are: E[m3)| = a?K® + %+AZ¢ —a’KR —F, E[mN] =
a’KR, and E[n3)] = (1 - $)A% — F in the leaking equilibrium and E[r3Y] = a?KX +3‘% —F, E[n3)] =
a’kR E[nsN] = a?KR —F in the non-leaking equilibrium, where KR =
3a2(1+y)?+a(16+6y—-9y2(2+y) )A-(32—-39y2+9y*)A?
@il yaz(};_syr)z) ( s . Backward to Time 0A, the platform will charge the commission fee
rate ¢SV =1 — % in the leaking equilibrium and ¢SV = ¢ in the non-leaking equilibrium.
Let R denote the solution of 48a + 27ay* — y?(75a — 601) — y(24a —481) — 641+ 9y3(2a — 54) =

0, FR =22, and FR(o,y) denote the solution of E[r5) (¢pSV")| — E[n35(¢pR)] = 0. We have the following
proposition.

Proposition F1. (Optimal Information Sharing Strategy in the Reseller Model under Wholesale Contract)
Given the retailer’s order quantity constraint: Q, = A,

(i) the platform will share information with the manufacturer only if y > $% and F < mm{FR (0,7),FR};
(ii) Otherwise, (a) if y > % the platform will share information with both parties; (b) if y < 5, the platform will
share information with the retailer only.

F1.2. Marketplace Model
Using the same approach as case SN in Appendix B1, the ex-ante profits of the platform, manufacturer and

. . SNT _ (1+2}/)ﬁ0'2 SN1 _ .
retailer are: E[m3'| = a?KM + A2¢ t iy a’kM, E[nsN] = a?k} — F, E[n;] = (1 —¢)A2 —F in

2
the leaking equilibrium and E[m3N] = a?KM + ﬁ%, E[msN] = a’KY — F, E[nsN] = a?KM — F in the non-



a?(1+2y)+2a(2+y?)A—(8+y?)A?
4a%(1-y?)

leaking equilibrium, where K™ = . Backward to Time 0A, the platform will charge the

commission fee rate ¢SV =1 — ;—Z in the leaking equilibrium and ¢V = ¢ in the non-leaking equilibrium.
Proposition F2. (Optimal Information Sharing Strategy in the Marketplace Model under Wholesale Contract)
Given the retailer’s order quantity constraint: Q, = A, the platform will always share information with both the
manufacturer and retailer.

F2. Heterogeneous Fulfillment Costs
F2.1. Reseller Model

Although the fulfillment costs of the platform channel and the retailer channel are different (i.e., F, # F,), the
equilibriums remain unchanged because the fulfillment cost is a fixed fee. However, the differentiated fulfillment
costs may have impact on the optimal commission fee rate.

Backward to Time 0A, the platform’s optimal commission fee rates in caseS NN, NS and SS are:¢p"N =

_ 2
¢S = ¢S5 = pR(E.), where ¢pR(E)=1- G=3VF s the solution of a’KR — E. = 0.1In case SN, the platform

a2
will charge the commission fee rate ¢>N = 1 in the leaking equilibrium and ¢S = ¢F(F.) in the non-leaking
equilibrium.

To summarize, the optimal commission fee rate is independent of F, and the platform’s optimal information
sharing strategy remains unchanged in the reseller model with wholesale contract.

F2.2. Marketplace Model
Backward to Time OA, the platform will charge the highest commission fee rate ¢V = @NS = ¢S5 =
_ 8+y2)°F, 4(1-y)(8+y2)°F,
min{p¥ (5., ¢4 (F,)), where () = 1~ L ang gl () =1 - 2000 B
same method, the platform’s optimal commission fee rates in case NS and NN are: ¢pVNV* = ¢pNS* = ¢S5 =
min{¢¥ (E.), ¥ (F,)}. In case SN, the platform will charge the commission fee rate ¢SV* = ¢pM(E,) in the
leaking equilibrium and ¢SV* = min{¢p (F.), X (F,)} in the non-leaking equilibrium, where where @M (F,) =
_ _4(1-nE+rAFR
a2(12+y(4+y+y2))
Let yX (o) = max{yM(0),y}(0)}, where y} (o) is the solution of a?(1+ 2y)(8 +y?%)? — Bo?(48 +
3(a*+B0*)(4-V)(2-Y)2+Y)*“4-1-y)V)(2+y?)
36y* =3y =0 ! B (r,0) = T GG ey Grn) . H(y.0) =
3(a®+Ba*)(4-yH)(2+yH)*

4(1-y)(2+y*)*
(1+y)(8+y2)2(112+y(16+y(36—y(4—y(5—3y)))> 112+Y(16+Y(36—Y(4—Y(5—3Y))))
proposition.

Using the

) and k(y) = . We have the following

Proposition F3. (Optimal Information Sharing Strategy in the Marketplace Model)

(i) The platform will always share information with the manufacturer,

(i) (@) Suppose F, < (1+8M(¥))E., if and only if a?/3 < Bo? <3a?, y >yl (o) and F. > u(y,o) +
K(yY)F,, the platform will share information with the manufacturer only,; (b) Suppose F, > (1 + &M (y))F L if
and only if Ba? > a?/3, y >y} (o) and F, < FM(y,0), the platform will share information with the
manufacturer only.

(iii) Otherwise, the platform will share information with both parties.

Appendix G. Alterative Timeline

Some industrial practice provides evidence that changing the commission rate may be easier than information
sharing in some cases, which is opposite to the basic model assuming that the platform decides on the commission
fee rate before its contract on information sharing. In this section, we consider the alternative timeline in which the
platform determines the commission fee rate after contracting on the information sharing. The sequence of events
is illustrated in Figure G1 as follows. Specifically, the platform contracts on information sharing policies and side
payments {I,,,I.} as well with involved parties at Time 0A, and determines the commission fee rate ¢ at Time
0B.




Figure G1. Sequence of Events under the Wholesale/Reseller Model

0A. Platform contracts on 0C. Platform shares 1B. Platform and retailer
information sharing policy demand information decide their retail prices and
with involved party with involved party quantities simultaneously
l l l l l l
| | | | | | "
0B. Platform decides 1A. Manufacturer decides 1C. Demand realizes
commission fee rate ¢ wholesale price(s)
Time 0 Time 1

With backward induction, the optimal wholesale price and retail price response function at Time 1 remain
unchanged, and we only need to discuss the change of optimal decisions at Time OA and Time 0B. For analytical
convenience, we consider the following two scenarios to characterize the sequence of commission fee rate decision:

Scenario 1 (S1): The commission fee rate is decided before the contract on information sharing Denote the
optimal profits of the platform, supplier and retailer as mhy(Pi5 Iy, 1), wha (@515, 1) and
el (@l Ik, 15, where (Ihig, 11 1) are the optimal solutions in this scenario and i = {NN,NS,SN,SS} is
the platform’s information sharing strategy.

Scenario 2 (S2): The commission fee rate is decided after the contract on information sharing. Denote the
optimal profits of the platform supplier and retailer as w5y (I5,, I5; é*) . mh, (1, 15 5*) and
by (15, 15 2) where (m2: 1o ) are the optimal solutions in this scenario.

Note that, S1 refers to our basic model Comparing S1 and S2, we derive the following proposition.
Proposition G1. Changing the game sequence of the commission fee rate and information sharing contract will not
affect the platform’s optimal decisions in different channel structures.

Appendix J. Proofs
For brevity, we use profit(s) to represent ex-ante profit(s).

Proof of Lemma 1.

From Appendix B, in the reseller model, sharing information with the manufacturer only will induce the leaking
and non-leaking equilibrium. For given commission fee rate ¢ and side payment I,,,, the manufacturer can choose
to leak the information or not by choosing her wholesale prices. It depends on the two equilibriums which gives a
higher profit for the manufacturer. By comparing the manufacturer’s profits under the two equilibria, we have

20,2 2 2(5_ 2
E[m3N] - ElmaN] = 2+ (@ +fa7) _ 2a7(2-¢) — B9 Which increases with ¢. If and only if y <vy,(¢),

(4-3y2)? (4-3y)? 8
E [n ] — E[m3N] < 0 and the manufacturer will choose the non-leaking equilibrium, where y,(¢) € (0,1) is the
20,2 2 2(5_
solution of 23V (@ +o?) 247 (2-¢) Bo = 0. Otherwise, E [ ] — E[m3N] > 0 and the manufacturer will

(4-3y2)? (4-3y)?
choose the leaking equilibrium.

. 2(1+y)%(a?+po?) 2a%(2—¢) Po? _ ¢ _
From the equation W a8 s 0, we have 3y = —8(4 37y (4-3y) <16(1 +
V)4 +3y%) + B (256 +y (64 — 3y (128 - (16 +27y(4 - m))))) < 0. Then, "’V;—g’” <0.0

Proof of Lemma 2.
(i) From case SN of Appendix B, in the non-leaking equilibrium, the platform’s profit is E[m5N] = a?KEX +

3[;: — F. Because the total distribution channel profit difference between cases SN and NN E[m3N] —
2

E[r)N] = - % < 0, the non-leaking equilibrium will hurt the platform’s profit and total distribution channel

profit.

(ii) In the leaking equilibrium, the retailer’s profit is zero. The total distribution channel profit difference between
2 2 2 2 2 2

case SN and NN is ASV=( sz_:])/(z;:m/) - a4_+fyaz - B%— (:‘;y)z. There exist a threshold y;(o) € (0,1)

suczh tl21at AZN > 02 if y 2> ve(0) and AN<O0 if y <y.(0), where y.(0) is the solution of

3(a“+Lo*)(1+y) Bo 6a

a2y T T 0. Then, if the competition intensity y is large than y; (o), total distribution

10



channel profit increases.

3 3(az+ﬁ02)(1+)/)2 _ ﬁ_O'Z _ 6a? _ aﬁa.z _
(iii) From the equation a1 asay s 0 , we have =
24a2(4—3y2)(224+y<32—3y(120—y(68+9y(14—3y(1+y)))))) o) 0pa?
B 0 always holds. Then, 2£@ = —oo_ ~ .
(4-3y)3 (4+3y(-8-12y+3y?))° < 0 always holds. Then, =2~ a@yﬁ?z) <0.o
t(o

Proof of Lemma 3.
From Appendix B, for a given commission fee rate, the platform’s profit difference between cases NS and NN
. (16+(8-9y)y)Ba?
4(4-3y)?
share its information.
From Lemmas 1 and 2, the non-leaking equilibrium will hurt the platform’s profit. Then, if and only if y >
v1(¢), the platform has the incentive to share information with the manufacturer only. For a given commission fee

_ 2
2@y-DBg Then, strategy NS is better than SS if
(4-3y)?

> 0 always holds. Then, strategy NN is not the optimal strategy and the platform will always

rate, the platform’s profit difference between cases SS and NS is:

1 . . 1
¥ <3 and an opposite outcomes occurs if y > >

fy< %, strategy NS is better than SS, and we only need to compare the case NS and SN. The platform’s
3(a’+Ba*)(a+y)* _ 2(2-¢)

(4-3y?)? (4-3y)?
¢ € (0,1). Then, strategy NS is the optimal strategy when y < %

profit difference between cases SN and NS is: < 0 always holds for any y € (0, %) and

Ify> %, strategy SS is better than NS, and we only need to compare cases SS and SN. The platform’s profit

difference between cases SN and SS is: VR =

3[302(16—y(8+y(25—6y—9y2)))+16a2(2+¢>)—3azy(8+y(17+8¢—3y(2+y(2+¢))))
(4-3y)2(4-3y?)?

¥ () € (0,1) is the solution of 3802 (16 —y(8+y(25-6y - 9y2))) +16a%(2 + ¢) — 3a%y (8 +y (17 +

8¢ —3y(2 +y(2+ qb)))) =0.
Then, we can conclude that: (i) if and only if y > max{y;(¢), y;-(¢)}, strategy SN is the optimal strategy. (ii)

. If and only ¥ > y,(¢p), V. > 0, where

Otherwise, strategy SS is the optimal strategy if y > % and strategy NS is the optimal strategy if y < % i

Proof of Lemma 4.
See the solutions in the reseller model of Appendix B. o

Proof of Proposition 1.
From Lemma 2, the non-leaking equilibrium will hurt the platform’s profit. We will only consider the leaking
equilibrium in case SN when comparing the platform’s information strategies. Because the optimal commission fee

rate in case SN is ¢SN* = 1, the manufacturer’s profit difference between cases SN and NN is E [nfnl\{ -

E[nV] = y(16(8+y—6y2)+ﬁ02(32+40y—9y3))
8(4—3y)2(4-3y2)?
always choose the leaking equilibrium if the platform chooses strategy SN. Then, we only need to consider the
leaking equilibrium in case SN.
Next compare cases SN with the leaking equilibrium, NS and SS. (1) From the results of Table B1 in Appendix
B, in the reseller model with the leaking equilibrium, the platform’s profit difference between cases SN and NS is:
E[T[(‘E{V] _ E[T[(I,VS] _ Hf(F) —3F — (2(9a2+4,802) 4po*  (a®+Bo?)(7+6y) | a’+Ba?

> 0 always holds (y;(1) = 0). It indicates that the manufacturer will

), which increases with the

3(4—-3y)2 12-9y (4—3y2)2 4-3y2
a? . . R _a? _ _3a*
fulfillment cost F. Because F < Ay the reseller model, if and only II7 (F = (4_3y)2) = a7
2 2 2 2 2 2 2
(2(:?4_+;£Z ) ff_:y _ +(ff3}),(z7):6w + a4jfy62 ) > 0, which is equivalent to y > ¥ (o), there exists a threshold
2 2 2 2
FR(o,y) such that [IR(F) >0 if F > FR(0,y), where yR(0) is the solution of 3a (:/i Zy)z()lzﬂ/) - (:‘;y)z +
— 2 2 2 2 2 _ 2
% =0 and FR(o,y) = @ sz _63 })lg;y) — (4_a3y)2 4;?4_)/3)5; . Then, the leaking equilibrium of strategy SN

is better than NS if y > yR(0) and F > FR(0,y). (2) The platform’s profit difference between cases SN and SS

11



3(a2+B02)(16—y(8+y(25—6y—9y2)))

o SN _ _

is: E[my)| — E[n3] = M5 (F) = 3F — R TR

¥X(0), there exists a threshold FR(o,y) such that [IR(F) > 0 if F > FX(a,y), where yR(o) is the solution of

(az+ﬁ02)(16—y(8+y(25—6y—9y2)))
(4-3y)?(4-3v?)?

, and increases with F. If and only if y >

3(a’+2B0%) _ (a+Bo®)(7+6y) | a’+Bo? _ R -
(4—3y)? (4-3y2)2 4-3)2 =0 and F2 (O',y) =

better than SS if y > yR(0) and F > FR(a,y).
Incorporating the constraints of (1) and (2), if and only if y > max{yR(0),yX(c)} and F >
max{FR(a,y), FX(0,7)}, SN is the optimal strategy. Otherwise, the same as Lemma 3, strategy SS is the optimal

. Then, strategy SN is

strategy if y > % and NS is the optimal strategy if y < % O

Proof of Lemma 5.

(i) From Appendix B, in the marketplace model, the manufacturer can choose the leaking and non-leaking
equilibrium through her wholesale prices. By comparing the manufacturer’s profits under the two equilibria,
we have E[n ] E[msN] = (V(2+y)(8+y:)ﬁoz—az(fﬂ/z)z)(l—tb)

(8-7y2-y*)
threshold y;}*(0) € (0,1) such that E[msy| — E[msh] > 0 if y >yM(c), where y{"(o) € (0,1) is the

solution of y(2+y)(8+y?)Ba? —(2+y?)? =0. Then, if and only if fo >—2and y > vM(0), the
1 f yQ2+7y)(8+7y?) (22)20hfd1f2“ ]

manufacturer will choose the leaking equilibrium. Otherwise, E [ ] — E[m3N] < 0 and the manufacturer
will choose the non-leaking equilibrium.
(ii) From the equation y(2 +¥)(8 + y2)Bo? — a?(2 +y2)? = 0, we have y}' (o) is independent of ¢. Because

2
. If and only if Bo? >a?, there exists a

- 0302

0pa? 2(2+y2)(16+y(16 y(18+y(4+y)))) 01’1 @

5 = SRR @E) < 0 always holds, = MUZ <0.o
oMo

Proof of Proposition 2.

From the results of Table B2 in Appendix B, in the marketplace model, the platform’s profit difference between

pa?(2+y)(12+y(14-y(2-(4-Y)1))
2(1-y)(8+y?)?

. ss NN7 _ Bo?(112+16y+36y%—4y>+5y*-3y°)
between cases SS and NN is: E[my°] — E[n)V] = Ay

than NN and NS. This indicates that the platform will always share information with the manufacturer. Thus, we
only need to compare cases SS and SN.
Because E[m3N]— E[n)] =0 always holds in the non-leaking equilibrium, case SN with non-leaking

cases SS and NS is: E[r35] — E[n)5] = > 0 and the platform’s profit difference

> 0. Then, strategy SS is better

2
equilibrium will not be an optimal choice for the platform. Incorporating Lemma 5, only when fo? > a? and y >

2
vM (o), the platform has the incentive to share information with the manufacturer only. If fo? > a? and y >

¥M(o) , the platform’s profit difference between cases SN and SS is: E[r5)]| — E[r35] = M (F) =
@+(6-A-NV@B+YHF _ 3(a®+pa?)(4-y*)(2+y*)? O . a?(2+y?)?
21 (2472)2 2 BIy2) , which increases with F . Because F < By

M (g _ @2@+yD?\ _ d?@+n(6-1-ny) _ 3(a®+fo?)(4-y*)(2+y?)? . 2 2
marketplace model, IT (F = G )— ) 07D) Y . If and only if fo“ < 3a°,

there exists a threshold 3, (o) such that [T™ (F _ Zet?

(8+y?2)?
a?@2+y)(6-(1-n)y) _ 3(a®+Bo?)(4-y*)(2+y?)?
4(1-y)(8+7v?) 4(1-y®)(8+y?)?

exists a threshold FM(o,y) such that MM(F) > 0 if F > FM(0,y), where FM(a,y) =

in the

) > 0 if y > yM(0), where (o) is the solution

2
= 0. Then, if and only if a? < Bo? < 3a? and y > yM(0), there
3(a*+Ba?)(2-y)(2+y*)*
(8+y*)3(6+5v+v3)
2
Then, we can conclude that if and only if % < po? <3a?, y > max{yM(0),yM(0)} and F > FM(a,y),

the platform will share information with the manufacturer only. Otherwise, the platform will also share information
with the retailer. o

Proof of Proposition 3.

From the results of Tables C1 and C2 in Appendix C, in the reseller and marketplace models with TPT contract,
the platform’s profit in case SS is identical with case SN, representing that strategy SS is equivalent to SN in TPT
contract. (1) In the reseller model, the platform’s profit difference between cases SS and NN is: E[m55] —

12



L 2\p A2
E[n)N] = a? (KOT R(pFR) — KIR(¢T R)) + mj:(yz—}/)fa and the platform’s profit difference between cases SS and

NS is: E[n5S] — E[n)S] = (KTR(q.'),TLR) KIR(pIR )) ZYﬁ . Because K® increases with ¢ and ¢]R

TR wehave KIR(¢pTR) — KIR(¢T®) > 0. Then, E[n5S] — E[ N1> 0 and E[r5%] — E[n)S] > 0. Then, both
SS and SN are optimal strategies in the reseller model. (2) In the marketplace model, the platform’s profit difference

. 8+y2(9+y) )po?
between cases SS and NN is: E[r35] — E[m)N] = a?(KI™M (M) —K(,TM(¢1TM))+% and the

platform’s profit difference between cases SS and NS is: E[r35] — E[n}S] = a?(KIM(¢pI™) — KM (™)) +

(2+22(}1j};::f::2§))02. Because KI™ increases with ¢ and ¢f™ > ¢™, we have KIM(pI™) — KIM(¢pT™) > 0.
Then, E[n55] — E[nYN] >0 and E[r3S] — E[n)S] > 0. Thus, both SS and SN are optimal strategies in the
marketplace model.
Since the retailer channel is coordinated in the two-part tariff, the manufacturer can capture the information
value from the fixed fee f,.. Therefore, the manufacture will always choose to leak the information to the retailer.
From the results in case SS of Appendix C, the optimal side payment the platform charges the retailer 155 = 0.
This indicate that the platform will share information with the retailer for free in strategy SS. o

Proof of Proposition 4.

From the results of Table D1 in Appendix D, in case SN with hybrid model: E[m3Y] < E[r}N] always holds
in the non-leaking equilibrium. Then, the non-leaking equilibrium is not beneficial for the platform. In the leaking
equilibrium, the platform will choose the optimal commission fee rate q,')SN * = 1. Given this commission fee rate,

2 2(Q—_1/2)2 2(Q_v2)2
we have E[zSY] - E[nSN] = Z(a(;rf_);z&rg);’ X _ 8(:_](/8(3:2)}/)) B 1(; > 0 always holds. Thus, if the platform
chooses to share information with the manufacturer only, the manufacturer will always leak the information to the
retailer. We only need to consider the leaking equilibrium of case SN when comparing the strategies.

The platform’s profit difference between cases SS and NN is: E[r35] — E[r)N] = (1+y()8(3:2$y])/)2 LA
and the platform’s profit difference between cases SS and NS is: E[rn5S] — E[n)S] =
(512+1536y+208y2_344]/3_99];4_4]/5)&2 > 0. Then, strategy SS is better than NN and NS. This indicates that the

4(4-y)2(8-y(3+2y))
platform will always share information with the manufacturer. Thus, the optimal information sharing strategy is
between strategies SS and SN.

The platform’s profit difference between cases SS and SN is: E[r35] — E[n))']| = M7(F) =

(a2+Ba?)(8-y2)GH () F(4+y)(112+y(52—y(4+3y)))
4(64-7y2(4+y))?(8-y(3+2y))’ (8-y2)?
7168y3 + 8408y* + 5064y°> + 1011y°® + 68y” and decreases with y. If and only if G(y) > 0, which is
equivalent to ¥ < 7%, there exists a positive threshold F¥(y, o) such that 1" (F) > 0 if F < F¥(y,0), where
77 € (0,1) is the solution of G"H(y) =0 and FH(y,o) is the solution of IT¥(F) = 0. Incorporating the
constraint F < FH(y) = ‘IZ(LZ)ZZ in the hybrid model, we can conclude that if and only if < ## and F <

16(8-y(3+2y))

min{F (y,0), Ff(y)}, SS is the optimal strategy; otherwise, SN is the optimal strategy. o

,  where GH(y) =24576 — 6144y —30592y2 —

Proof of Proposition 5.
From the results of Table D2 in Appendix D, in cases SS and SN, there exists two equilibria: the leaking and

(4 8y)2 - 1_36) Bo? <0 always holds, the non-leaking

equilibrium of strategy SN cannot be an optimal equilibrium for the platform. In the leaking equilibrium of strategy
_2(a%+Ba?)(2+y)? _ /3_02 _
(8—y(4+3y))2 8

> 0, which is equivalent to ¥ > y2% (o), the platform has the incentive to share information with the

non-leaking equilibrium. Because E[m3Y]— E[n}S] = (

SN, the optimal commission fee rate is ¢5V* = 1. If and only if E [7T ] —E[mN] =
4q?
(4-3y)?
manufacturer only and the platform’s optimal proﬁt in strategy SN is E [ngf" (¢ = 1)] The optimal commission
fee rate in strategy SS is ¢55* = min{¢?R, 37} in the leaking equilibrium and ¢55* = p2R in the non-leaking
equilibrium. Because both E[r37] and E [ng;i] strictly increases with ¢, the platform’s optimal profit in strategy
SS is max{E[r5s(¢p2R)], min{E[r57 (¢p2®)], E[msi (¢7F)]}}. The platform’s optimal profit in strategy NS is

E[mg (7).
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The platform’s profit difference between cases NS and NN is: E[r}S] — E[r)N] = % >0

always holds, then the platform will always share information with at least one party.

Given Bo? =a?/3 if and only if y>v3R@@) E[ms¥ (D] >
max{E [r5s(¢p2R)], min{E[r5} (¢2R)], E[n3 (#2F)]}} and E[m5Y (1)] > E[m)S(¢pfR)], which is equivalent to
y >y%R(0) and F > max{O FOR(q,y)}, the platform’s optimal strategy is SN, where y°% (o) is the solution of
FOR(g,y) = FOR(y) = sy and FoR(a,y) is the solution of E[r)(1)] = E[r5(¢2F)]. Otherwise, the
platform’ s optimal  strategy is NS or SS. If and only if  E[r)S(¢fR)] >
max{E [m5s (¢, min{E[n3; (p2P)] E[n5i (¢SF)]}} . which  is  equivalent to y <$°(o,F) =
min{y?R, max{yJR(0),yIR (o, F)}}, the platform’s optimal strategy is NS, where y F = l(6 —2+/3) is the

solution of E[m)S(¢pfR)] = E[n 5(¢0R)] ¥R (o) is the solution of E[ndS(¢p2R)] = E[rs; ()] and
v{R (o, F) is the solution of E[m}S(¢PR E[T[ F(@%R)]- 1t y > 99(0,F), the platform’s optimal strategy is
SS.

When fo? < a?/9, if y <y5F(0), strategy SN is not optimal for the platform, we only need to compare
cases SS and NS. Because max{E[r5y(¢p®)], min{E[r5; (pF)], E[m5s (97|} < E[m)S(¢fR)] always holds
forany y < y2R(0), strategy NS is better than strategy SS, and the platform will not choose strategy SS when y <
vk (o). If ¥ > v2R(0), the platform has the incentive to share information with the manufacturer only. Because
max{E [r55 (¢p2®)], min{E 157 (pPR)], E[m3 (¢7F)|}} < E[3Y (¢ = 1)] always holds for any y >y3R (o),
strategy SN is better than strategy SS, and the platform will not choose strategy SS when y > y2R (). Therefore,
the platform will not share information with both parties when Bo? < a?/9. o

Proof of Proposition 6.

From the results of Table D3 in Appendix D, we have E[r}S] = E[nSN] = a?L¥ + ﬁToz. The platform’s profit

difference between cases NS and NN E[r}S] — E[r)N] = BTUZ

optimal strategy.

We next prove that strategy NS and the non-leaking equilibrium in strategy SN is also not an optimal strategy.
Given the commission fee rate, if and only if E[n ] > E[r3N], which is equivalentto y > y2M and ¢ < ¢p2M,
the manufacturer will leak the mformatron in strategy SN and otherwise will not leak. If and only if E [n ] >
E[m55], which is equivalent to y > y M and ¢ < ¢poM, the manufacturer will leak the information in strategy SS
and otherwise will not leak, where Y3 is the solution of E [ o] = E[mss] when ¢ =0, ¢2M is the solution

of E[msy|=Elrss], y2M" is the solution of 1024a?+y(—8+y?)(16 —3y(2 + )/))2,802 + 16a%y(4 +
Y) (—20 +y(-3+y(7+ y))) = 0,and pZM isthe solution of E[m3y| = E[m3sN]. Wehave 0 < y3M <y2M

1. (i) If 0 <y <yfM, the manufacturer will not leak the demand information in strategies SN and SS. The
platform’s  profit difference between cases SS and NS is:  E[rnSs(pPM)] — E[nlS (92M)] =

2_g 4
768+1i§322yj33;‘;)2/ ¥ a2 >0 always holds. (ii) If y >yAM and @M < p2M, the platform has a feasible

solution to charge the commission fee rate ¢ = ¢, and the manufacturer will not leak the demand information.
Then, the platform’s profit difference between cases SS and NS is: [m3y (p2M)] — E[m)S(¢p2M)] =
768+1152y+384y%—9y*
4(32-3y2)?
¢ = ¢p2M. We have E[r5} (¢pP™)] > E[r)S(¢2M)] and Elmsn(pf™)] > E[r)S(¢p2M)], regardless of whether
the manufacturer leaks the information to outside retailer. Because the platform’s profit in the non-leaking
equilibrium of strategy SN equals to E[m)*(¢fM)], the non-leaking equilibrium in strategy SN is also not an
optimal strategy. Therefore, if and only if y > y2M, the platform has the incentive to share information with the
manufacturer only and the platform’s optimal profit in strategy SN is E [7T (poM )]
Because strategies NN, NS and SN with the non-leaking equilibrium are not optimal for the platform, we only
need to compare strategy SN with the leaking equilibrium and SS. Given Bo? > a?/3 and y > yoM, (i) if ¢pPM <
oM | the platform’s optimal profit in strategy SS is max{E[r5 (¢2™)] E[r55(¢2™)]1}. If and only if
E[ms (d2™)] > max{E[rm57 (p2™)], Er55 (921}, which is equivalent to y > sz(a) and F > FM(qg,y),
the platform’s optimal strategy is SN; (ii) if ¢p2M > ¢>12 , the platform’s optimal profit in strategy SS is
max{E[my; (p2M)], E[m5s(@™)]1}. If and only if E[ry) ()] > max{E[r5 (¢3M")], E[msn(pP™)]}, which is
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> 0 always holds. Then strategy NN is not an

Ba? > 0. (i) If y >y and ¢p2M > ¢p2M, the platform’s optimal commission fee rate is




equivalent to y>yoM(s), the platform’s optimal strategy is SN, where y%M(o) is the solution of
E[msY (d2")] — E[msi (¢2M)] = 0, y£M (o) is the solution of E[r5Y (p2")] — E[r5; (¢2™)] = 0 when F =

FOM __ afaty)? oM ; ; oM oMy] —
F ()/)_(16_31/(%}/))2 and FOM(g,y) is the solution of E[r5N(¢SM)] — E[55 (¢™)] = 0.

To summarize, suppose fo? = a?/3 in the marketplace model with competition outside of the platform, we
conclude this proposition. o

Proof of Proposition G1.

We first prove that mhy (¢4 Iy, 15) = mly (1, Iky; %), that is, for the platform, S2 is not better than S1.
As compared to S1, the platform’s decision of commission fee rate in S2 moves backward, which weakens its first-
mover advantage. Then, in an arbitrary information sharing strategy, we have,

| s (9115,15) > b (1 15508, n
Next, we prove that 7} (¢i; 15, Iﬁ’i) < wly (15, 1555 ¢5). At Time OA and Time 0B, the decision variables

are ¢'* and side payments I, I:*, which are determined by the platform. If (¢ ol Irll) is a feasible solution
in S2, then

1 (#1° Ima, I71) = 12( molser),  j={omr} 2
Then, proving that w5y (¢!*; ,l,’{l, ) <nl (122, i, ) is equivalent to proving that the optimal solution
(qb{* g Irll) in S1 is a feasible solution in S2. In S1, our result have demonstrated that by adjusting the side
payments the platform’s information sharing makes mhiy (Pl Iy, IE) = mNY*(dVN*; INY*, INN*)  or
ml (Pl Iy, 1) = ¥V (@ ¥V INY*, IMN*) in information sharing contract i. In S2 given the platform’s
mformatlon sharing contract and side payments ( ml,Iﬁl) the platform’s 0pt1ma1 commission fee rate is ¢ =
b (1%1, r"{) By anticipating the platform’s optimal commission fee rate ¢ = ¢1 (1;;;1, " ), the shared parties can
infer that

iy (i 1) 1 (g, 1)) = iy (037 Fivy, 1E3) = miull* (@A 1", 1) = el (I, 15 M)
or
iy (i 13 ); 4 (Ling, 112) ) = mis (@47 Ha 155) = i N, 1N, 1Y) = bV Y, IN; 4V,
where i # NN. Obviously, i = NN also satisfies the above two equations. It indicates that if the platform charges
side payments (I Lo Iﬁ’{) for the involved parties in S2, the involved parties will accept the platform’s information
sharing strategy i. Then, ( o I ) is a feasible solutlon in S2. Thus,

(‘7—”” rlrfplrl’i)— (Irl;{l' 1) )<7T (1,‘,’{2, 2’ 5*) 3)
Combining (1), (2) and (3), we obtain that (qb” g T’i)— (Il* ixs ), where [ =

{NN,NS,SN,SS} and j = {0, m,r}. We conclude that S1 is equlvalent to S2. o
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