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A Proof of Lemma 1

Under the condition of no information leakage, the two retailers play a simultaneous-move game, and

their expected profits are:
E [I15M(ai"])] = (E[Als] — aiy" — ¢0™™) g (1)

and

E [N (g)™)] =) Pr(s) (B[Als] — ¢is" — ¢0) ", (2)
where E [A|s] = AgPr(Apls) + ALPr(AL|s) and s € {I, h}, specifically, E[A|h] = [1 4+ (20 — 1)(1 —
p)+p|A and E[A|l] = [1 + 6(20 — 1)(1 — p) — dp] A. For simplify, we define 7 = 1+6(20—1)(1—p) to
represent the average of expected demand and A = Jp to indicate the difference between the E[A|h]
and E[A]].

Obviously, their second orders are all negative, thus, we set the first orders equal to zero to get their

optimal sourcing quantities: ¢ = w, NE = w and ¢)& = w. And
2 12 2 12
their corresponding maxim2a1 expected profits are: E[JIN1] = w, E[II}Y] = %
-~ i2
and E[IINY] = %. Here A < 175 to ensure that all the sourcing quantities are non-
negative.
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B Proof of Corollary 1

Under the condition of no information leakage, it is easy to find that E[II}Y] > E[IINY] > E[II}Y],

so we omit it.

C Proof of Lemma 2 and Lemma 3

Under the condition of information leakage, the upstream manufacturer always leaks the incumbent’s
order information reflecting private forecast signal to the entrant, such that the entrant can make his
sourcing decision according to the information he inferred. Under such a condition, the two retailers
play a sequential-move game, where the incumbent moves firstly and the entrant moves later. We
solve this sequential move game backwards, so we first solve the entrant’s optimal sourcing quantity:

BlAls] - g
e (3)

Considering the entrant’s belief system, there exists a separating equilibrium if and only if the

Ge(q5) = argmax [(1 - E[Als] — ¢i — ge) ge] =

following constraints exist:

max E [IT; (g > q;i°|h)] > max B [IT; (¢; < ;" |1)] (4)

max E [II; (¢; < g; S|l)] > maxE [II; (¢; > qgjs|l)] (5)
di ai

For simplify, we use E [H (qZ > qlls|h)] to refer to the incumbent’s expected profit with a h-type

forecast signal under ¢; > ¢;;. Similar notations are used in other conditions.

It is easy to prove that the second constraint of above does not bind, such that only the high-
type incumbent has an intention to mimic a low-state one. Since E [H (g > q; S\h)] = %qi
and E [ i(q < q}s|h)] = w%, in order to satisfy the constraints, the [-type sourcing

2E[A|R] ~E[A|l] —/(E[A[A] —E[A1]) 3E[A|n] -E[A]]) _
5 =

quantity of the incumbent retailer needs to satisfy ¢}, <

r—A-2|\/(r+24)A-24] _
2

A. Meantime, it is plain to find that the incumbent retailer’s optimal h-type

sourcing quantity is g% h = [glh] = T+A[l, and the relevant maximal expected profit is max E[IT;(¢; >
A A|l]—E[A|h]—q:
aiS|n)] = TEAZ A% Notably, E[ITi(q; > qif|h)] = AN, and BliLi(e < ¢fS|n)] =

E[A|l E[All] _ +—
ElAl]—g: BAN _ 14 g

i the first-best sourcing quantity for the [-type incumbent is qll =5

If ¢f) < ¢ (e, 0<A<Z 5 where 0 < § < 1), we can perceive that the secondary constraint

will be more likely to be satisﬁed as the ¢; increase, thus, we get the incumbent retailer’s optimal

T—A-2 [« /(T+2A)A72A] _

equilibrium sourcing quantity which is ql%s = qz-ll = 3 A. Whereas, if qill > qul (i.e.,
T—A
2

T < A< 1,alike, 0 < T < 1), we can directly let qgjs = q?l = A be the [-type incumbent’s

2 2
optimal sourcing quantity, which satisfies the constraints too.
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Therefore, the two retailers’ most profitable separating equilibrium of sourcing quantities can be

given as below:

TJgA/_l if s = h,

s = Z4(1-D)A ifs=land0<A<T,
7*24‘/_1 if s=land § <A<
T'ZAA if s=h,

g = =4(1+D)A ifs=land0<A<T,
TZAA ifs=land 7 <A<,

\

Their corresponding profits show as the following:

(r+A)° g2 it s = h,

BT = { C=A%(1 D242 ifs=land0< A< 3,
(r=aF j2 ifs=land I <A<
(r+4)" g2 it s = h,

Bl = { 2% (4 L D)2 A2 ifs=land 0< A< I,
(=) g2 ifs=land I <A<

2/ (T+24)A—2A
Where D = [ ( — A) ] € (0,1) can be viewed as the prediction information distorting degree

through signalling approach.

D Proof of Lemma 4

When the incumbent orders a same quantity for any s and the upstream manufacturer always discloses

her order information to the entrant, under such a condition, the entrant’s optimal sourcing quantity

OE[A|h])+(1—0)E[A|l]—qLF —A+20A)A—qLP
[ |]+( 2) [ H q; — (7— + 2) q; . Therefore,

is ge(q;") = argmaxE[[L(qlai < ¢i")] =
considering the entrant’s belief structure, there indeed exists the pooling equilibrium if and only if

the following constraints are satisfied:
max E[IT;(¢; < ¢;"|h)] = E[ITi(q; = ;"))
max E[ITi(¢; < ¢/ |l)] = E[ITi(¢; = ¢/ |1)],

(¢ < ¢FF|h)] > max E[IT;(q; > ¢-F|h)],
ai

max E[ITi(g: < g 1) > max E[i(ai > q}*|D).

Where E[IT;(q; < ¢-F|h)] represents the incumbent’s expected profit when she sources ¢; < ¢-F and

s = h, similarly, we use the same notation for other situations too.
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[T+A+2(1—29)A]A—qu qu and E[HZ (ql <

qiLP In order to satisfy the constraints of the first two above, the in-

For a given signal s, there are E[Il;(¢; < ¢-F|h)] =
LP|l)] _ (T—A—Q@A)A—Q,LLP

cumbent must set her orders qLP < %A where 0 < A < to ensure that the retailer’s

1+26
sourcing quantity is non negative. It is not opaque to observe that both E[II;(¢; < ¢-F|h)] and
E[1;(g; < ¢-'F|l)] are strictly concave increasing functions of ¢; when ¢; < #ﬁ, thus, we can
set ¢t = #[l to realize the most profitable outcome: max E[I1;(¢; < ¢-F'|h)] = E[Ili(¢; =
—A—20A)*48A(T—A-20A) 7 —A-20A)* 7
) ="C S84 ) A2 and max E[I1;(g; < ¢*P|I)] = E[11;(g; = qP|1)] = =224 12
respectively.
Meantime, since E[II;(¢; > ¢/ |h)] = wa and E[IT;(¢; > ¢-F|l)] = %qi, in order
to satisfy the constraints of the last two above, the following inequations must hold:

(T1—A—20A)248A(T—A—20A) A2

{(T—l-AZ)A—qiqi < ! 7 (7>
—3A)A—q; —A—20A)? 7
(r 32) qqig(T 82 )" 42

Equivalently,

8

(T+A)2 _4(_%) _(TfAfZOA)QJrSA(TfAfQHA)} <0,
A 2
(7'723A)2 . 4(_%) |:_ (T A829A) } <0.

Then, we have
(6—1)T
{A ~ 2302 (9)

For any 0 € (0,1), there is 17555 > 575 > %, which means that there exists the most profitable
pooling equlhbrlum to the incumbent if and only if % <A< +0, the results are summarized
as follows: ql- = #A and ¢-f = %A The retailers’ corresponding expected profits can

be given as below:

E[HLP] (T—A—QGA)2+88A(T—A—29A) A2 ifs—=h

Q:ég&éﬁg2 fe—1

B[I1:"] =

Where 92(9_;19)_72 < A< QTW to ensure that the pooling equilibrium above is the most profitable

outcome.

E Proof of Proposition 1

As we can see, there may exist multiple perfect Bayesian equilibrium (PBE) in our model setting: the

(1=6)T
2-30—

So we adopt the concept of Lexicographically Maximum Sequential Equilibrium (LMSE)

optimal separating equilibrium and the optimal pooling equilibrium, especially when

p<A<

2+9
to find the unique equilibrium outcome, which has been widely used as one of the multiple equilibria

selection criterion. The LMSE from the perspective of the types that have the most incentives
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to reveal their identities to refine the pure-strategy perfect Bayesian equilibria. In our paper, the
[-type incumbent has more incentive to reveal her type than h-type incumbent, thus, we from the
perspective of the [-type incumbent to find the unique optimal equilibrium. We can further understand
the concept from the [-type incumbent’s incentive. For the [-type incumbent, if the revealing type
is always beneficial for her, she will always have an incentive to reveal her type no matter how the

h-type incumbent mimics.

The definition of Lexicographically Maximum Sequential Equilibrium (LM SE) can be demon-
strated as below. In a signalling game (G), we denote the set of pure-strategy perfect Bayesian
equilibria by PBE(G) and the set of types by {h,{}. Furthermore, we denote the i-type player’s
profit by m;(0), where the strategy profile 0 € PBE(G). If m(o) > m(o’), or m(c) = m(c’) and
7 (o) > mr(0’), we can deem that the strategy profile o lexicographically dominates (I-dominates)
the strategy profile o’. Otherwise, the strategy profile ¢’ is an LM SFE if there does not exist any
profile 0 € PBE(G) which l-dominates the strategy profile o”.

Appendix C and Appendix D have characterized the most profitable separating equilibrium and
pooling equilibrium respectively, according to the definition of LM SFE| it is easy to certify that the
others separating equilibria and pooling equilibria are I-dominated by the most profitable separating
equilibrium and the most profitable pooling equilibrium. Such that, next, we just need to use the

concept of LM SFE to find the unique outcome.

We use max E[HE;S] to represent the incumbent’s maximal expected profit under the case of
separating when s = [, and max E[IT gjp] represents the pooling case. In order to figure out the most-

efficient outcome, we assume that the most profitable pooling equilibrium I-dominates the most prof-

2 _
itable separating equilibrium, which means max E[IT Z.IZP] > max E[/] ZIZS] Equivalently, %A >

(r—24)%(1-D?)
8
inequation exists:

A? where 2(713_9652 < A < 375 And the inequation holds if and only if the following

(62 + 6 +6)* —32] A* + [2(1 — 0)(6> + 60 + 6) — 16] TA + (1 — 0)*7% > 0. (10)

Equivalently, A must satisfy

[8—(1—e)(02+9+6)—4\/2(1_9)2_(1_9)(92+0+6)+4}T
A<di= (62 +6+6)2 — 32 1

or

[8— (1—0)(02+0+6)+4/2(1 - 0)2— (1—0)(@2+0+06) +4} .
A> Ay = 12
2 (0246 + 6)2 — 32 (12)
Which illuminates that the pooling equilibrium I-dominates the separating equilibrium if ans only if
(1-0)1

there exists an intersection between the set of 5775 < A< ﬁ and the set of A < Aj or A > As.

For concision, we mark the coefficients as a; = %, as = ﬁ,

8—(1-0)(02+6-+6)—41/2(1—0)2—(1—0) (02+6+6)+4 8—(1-0)(02+6-+6)+41/2(1—0)2—(1—-0) (02+6-+6)+4
(02+6+6)2—32 (6246+6)2—32 ’

and a4 =

az =
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Such that, Q(&ﬁ =mT <AL QTW = ao7, A1 = ag7T and Ay = a4 We use a figure to intuitively

describe the relationship among these coefficients.

1,2,3,4)

0.3 ]

a; (i

~ - o
-
-

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Fig. E1: The comparison of these coefficients.

From the Fig. E1, we can find that there is no intersection between % < A< 555 and

A < Ay or A > Ay, which indicates that max E[JI5] > max E[IT55] never holds, which means that
the separating equilibrium is an LM SFE and the most profitable separating equilibrium [-dominates

the most profitable pooling equilibrium.

F Proof of Proposition 2

The two retailers’ total sourcing quantities under no information leakage are: Q}\LIL = qzh + ¢
MA when s = h and Q%\IL = q%\lIL + ¢t = wle when s = [ . And the two
retailers’ total sourcing quantities under information leakage are: Q% = qgjl + qgh = Mﬁ, Q=
qiLh + qiﬁh = MA when s = h, QlL = qgj + q{;l _ a2 ”4(T+2A)Af_1 when s =/ and 0 < A < 3,
andQ}:qgj—&—qb:@AWhens:land1<A<1

If s = h, it is obvious that QEL = WA < QL T+A)A

Ifs=I, 1?3(;:219)5 > 1 when § < 0.5, which means that 0 < p < 1 < % (ie,0 < A< 7)always
holds. Under such a condition, QNY < Q¥ if and only if (49 — 880 + 160%) A% — (14 + 80)7A+ 72 > 0.
There is (49 —880+166%) A% — (14+80)TA+7% = 0 when A; o = % (1) 49—880+166% < 0
when 6 € (11*6‘& 1), 176J5§9‘§823ﬁ97 < 0 and %7‘ > 5, Q) NL- < Qz always holds when
0<A<Z.(2)49—880+166% = 0 when 0 = 1= U=6V2 (144 80)7A 472 > 0 ie., QN < QF always

holds. (3) 49—889+1692 > 0 when 6 € (0, 1= 6‘[) there are %T > 0 and %7’ < gif

V29 TH40— 24v/0 7+49+24f V29 740 24v0

7+40 24f 11 6\/
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If s =1, 12052 < 1 when § > 0.5, both 0 < A < 7 (0 < p <), which means that QlL =

5(20+1)
3T+A— 2\/ (t4+24) A T 3T+A— 2‘/(T+2A)AA when 0 < A < % (i.e., 0<p< %% and Ql _ 3(r— A)A
5 <A< (e, % < p < 1). Under the condition of 0 < A < 7, the results are similar to the
situation of 0 < ¢ < 0.5, so we omit it. Under the condition of § < A <1 (p < 16 ggff)‘s) Ql > Q
1—9+2600 _
when 0 < 6 < 0.25 and % <p< T otherwise, QlL < Q%\TL.

G Proof of Proposition 3

For concision, we assume that the manufacturer’s wholesale price is equal to zero when we are
investigating the incumbent retailer’s information management preference. From the above proof, we

can directly know the incumbent’s expected profits.

When s = h, we assume that the incumbent’s expected profit under the condition of information
leakage is larger than no information leakage, i.e., E[II}] > E[IINL], equivalently, (3 — 2v/2)7 >
(4\@— 2/26 — 3) A. Thus, if 4v/2 — 220 —3 < 0 (i.e., 0 > 4\2(2[3), it is easy to find that the
inequation always holds, which means that the incumbent’s expected profit is higher under the

condition of information leakage than no information leakage. While when 4v/2 — 2v/20 — 3 > 0

3-2v2)7 3-2v/2)(1-6+265
(ie., 0 < 4\2([3) the inequation holds if and only if A < ﬁ, ie, p < ( 6(\/\95)(1:’)& ),
which means that the incumbent will earn more under the condition of information leakage when
p < (36(2\}[)8 (15+£%) where 6 < 4\(@ Otherwise, the incumbent’s profit is worse under the condition
of information leakage than no information leakage.

When s = [, the incumbent’s expected profits under the two scenarios are

E[I1}] TGP A<,
il = 7
(-apa T
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p (A=0.15p<7/2=0.455+0.045p) p (A=0.15p<7/2=0.5) £ (A=0.15p<7/2=(1.09-0.095)/2)

(a) An example of the incumbent’s (b) An example of the incumbent’s (c¢) Anexample of the incumbent’s profit
profit comparison when 6 = 0.2. profit comparison when 6 = 0.5. comparison when 6 = 0.8.

Fig. G1: Example of a three-part figure with individual sub-captions showing that the incumbent will earn more
under the condition of information leakage than no information leakage when 6 = 0.15.
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» (A=0.5p<7/2=(0.7+03p)/2) » (A=0.5p<7/2=0.5) 1 (A=0.5p<7/2(1.3-0.3p)/2)

(a) An example of the incumbent’s (b) An example of the incumbent’s (¢) Anexample of the incumbent’s profit
profit comparison when 6 = 0.2. profit comparison when 6 = 0.5. comparison when 6 = 0.8.

Fig. G2: Example of a three-part figure with individual sub-captions showing that the incumbent will earn more
under the condition of information leakage than no information leakage when § = 0.5.
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0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 o 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6 0.
1 (A=0.8p<7/2=(0.52+0.48)/2) » (A=08p<r/2-0.5) 5 (A=0.8p<r/2=(1.48-0.480)/2)

(a) An example of the incumbent’s (b) An example of the incumbent’s (¢) Anexample of the incumbent’s profit
profit comparison when 6 = 0.2. profit comparison when 6 = 0.5. comparison when 6 = 0.8.

Fig. G3: Example of a three-part figure with individual sub-captions showing that the incumbent will earn more
under the condition of information leakage than no information leakage when § = 0.8.

and

(1—A—0A)2A2
9

B[] =
.

respectively, where A < T (i.e., p) to ensure that the incumbent retailer’s sourcing quantity is

1+6
non negative. In the case of § < A < g, 1€ ng% <p< %, we can easily prove that

(T_AS)MZ > (T_A_QHA)QA2 (i.e., E[IT5] > E[II}"]), which means that the incumbent retailer has the

incentive to voluntarily share her information. In the case of A < § (i.e., p < %), for any ¢, 6

and p, there exists E[IT};] > E[II)] too. We randomly select several groups of data that meet the
conditions to examine this conclusion, The results are shown in the following figures. For concision,
we assume that w = 0 and A = 40, we use the solid line with diamond in the following figures to
represent the incumbent’s expected profit under the scenario of information leakage and the solid line
with square to represent the scenario of no information leakage. From those figures, we can find that

the incumbent will realize a higher profit under the condition of information leakage when A < 3.
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H Proof of Proposition 4

From the above proof, we can directly know the entrant’s expected profits. When s = h, we assume

that information leakage is higher than no information leakage for the entrant, i.e., E[I] #h] > E[IT nl\»%
(T+A)2A2 (- A420A)2A2
% — > 9 )

, equivalently,
(7T—80)A > .

Thus, if 7—860 < 0 (i.e., > %), B[IIL,] > E[II\] never holds. But when 7—860 > 0 (i.e., 6 < %), the

above inequation holds if and only if A > =" (i.e., p > %) where 0 < %. This means that the

entrant’s profit is higher under the condition of information leakage than no information leakage if

and only if p > 16_(fj92)955 where 0 < %, otherwise, the entrant’s profit will be lower under the condition

of information leakage than no information leakage.

When s = [, the entrant’s expected profits are

[ s,
[ el] - (TiA)QAQ 1f A S r
16 2

and

(r — A+20A)2 A2
9

B[] =

_ 2 12 AV2 A2
separately. When A > 7, one can easily verify that (r A+36A) L0 fg A e, E[II)Y] > E[I15).
When A < 7, we assume that no information leakage is better off than information leakage for the

entrant retailer, that is, E[II)Y] > E[IT%], equivalently,

(49 + 17660 + 646%) A* — (14 — 160)7A + 7° > 0.

It is plain to find that (14 — 160)272 — 4(49 + 1760 + 646%)7% = —752072 < 0, which indicates that
the above inequation always holds. Such that, the entrant’s profit will be lower if the manufacturer

leaks information to him than doesn’t when s = [.
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