Appendix

A1l Formal Equilibrium Analysis

Al1.1 Independent Suppliers and Quantity Competition
A1.1.1 Manufacturers’ Best Response Functions
Under quantity competition, manufacturer i’s inverse demand is given by p; = 1 —g; — 6g;. Let ¢;

be manufacturer j and supplier j’s belief of ¢;. Under passive beliefs, ¢; satisfies that

Ci if manufacturer i discloses,
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fo} otherwise,

where ¢} is the equilibrium cost ¢;. That is, if manufacturer i discloses its cost information,
manufacturer j's belief must be correct. If manufacturer i does not disclose, manufacturer j
believes that supplier i has played the equilibrium strategy and charged manufacturer i an
equilibrium input price ¢} (consistency of beliefs).

We next derive the manufacturers’ best response functions. ~We conjecture that the

manufacturers’ strategy profiles are as follows (which we confirm later):

g1 = o + 101 + apfy + azla, (A1)

g2 = Bo + Bic2 + Baba + Baci. (A2)

Note that manufacturer 1 does not always observe c; directly. It replaces ¢, with & in (A2) and
forms belief regarding gq>. Under a perfect Bayesian equilibrium, manufacturer 1’s belief of g is
given by

2 = Bo+ (B1 + B2)&2 + Baci. (A3)
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Manufacturer 1 chooses g4; to maximize its anticipated profit, that is,
77(1 = (1 — 1 — 9@2 — C1)E]1.
Optimizing manufacturer 1’s anticipated profit we have

o = 1—c1—0(Bo+ ,3351 + (B1+ ,32)52)‘ (A4)

Comparing (A1) with (A4), we have

1-08 1 05 0(p1 + p)

Kog = 5 , K1 = Ny = ———, 03 = —————. (A5)

Similarly, for manufacturer 2, we have

. 1-— 90(0 . 1 . 90(3 . 9(0(1 + 0(2)
Bo = > , B1= E/ﬁz_ 7,,33— - (A6)

Using (A5) and (A6), we obtain the manufacturers’ strategy profiles as follows.

wy = -1 n = ——lzx— ——792 a—ﬁ—ig
0=Po=5 g m=p="—70=ph= -y BTk e

Next, we derive the equilibrium outcome of each subgame.

A1.1.2 Both manufacturers disclose

When both manufacturers disclose, information is perfect and we have that ¢ = ¢P and & = ¢2.

The analysis is straightforward and is thus omitted.

A1.1.3 Neither manufacturer discloses

Now, consider the subgame in which neither manufacturer discloses. In this case, the consistency

N Nx

of beliefs dictates that beliefs must be correct, ie., ¢ = ¢; N

and Eé\] = ¢, *. Plugging the
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manufacturers’ beliefs into their best response functions, we come up with

1 c 0 0
N_ -~ =1 _ ¥ . .Nx Y . .Nx
N=576 2 2a—60 9 Ti—e @

Supplier 1's profit 7)Y = clVgl¥ is maximized at c)¥ = c¢]V*. The first-order condition yields that

R e O 2c* 4 6c*)
! 2(4 —62)

Similarly, we obtain that

N = 4—0(2—2cN* +60cl)

2(4 —02)
Solving for cll\’ * and cé\] * we obtain
* * 2
g == 2o
The firms’ equilibrium profits are
2 1
1y = N _
T @re2 T 4rey

Al1.14 Asymmetric Disclosure Policies

Assume that manufacturer 1 chooses disclosure while manufacturer 2 chooses nondisclosure.

DN DN

Then, we have ¢PN = ¢PN and éPN = ¢DN* (consistency of beliefs). Plugging the manufacturers’

belief into their best response functions, we have

pn _ 2—2ePN —0+6cPN* Ly 1 cpN 6° DN+ 0 DN
qq = ;42 = - - "+ 0y
1 216 2  2d_0) i

Supplier i’s profit PN = ¢PNgPN is maximized at ¢PN = ¢PN*_ The first-order condition vields
pp p i i 4 i i y

that
CDN* — 2_0(1 _C?N*> CDN* — 8_9(2+9+9C5)N*)
! 4 r2 4(4 —6?)
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Solving for c? N and c? N we come up with

cove _ (220)2=0)240) - py. _ 2-0)(4+6)
! 32 — 662 2 16— 362

The firms’ equilibrium profits are

(4-02(4—0%) _py_ (2-0)*(4+06)?

HDN: —
! 2(16 —362)2 ~ 2 2(16 — 362)2 7

pny . (4-96)? pn_ (2-0)*(4+6)*
1 —

T 163022 2 T 4(16 - 367)2

The manufacturers’ profits in the subgames are summarized in Table 1 of the manuscript. The

suppliers’ profits are summarized below.

52

D N

2(2—-6) 2(2—6 4-0)2(4—62) (2—6)%(4+6)?
D ((4—é)2(2+9)' (4—é)2(22‘r€)) ((2(16—(392)2)’ 2(16—392)2) )

S1

N ((2—9)2(4+9)2 (4—9)2(4—92)> ( 2 2 )

2(16—302)2 / 2(16—367)2 @10)2’ (4+0)2

Table Al: Suppliers” payoff matrix (independent suppliers, quantity competition)

The total channel profit is

46-0%) if both costs are disclosed
CEeEa if both costs are disclosed,

Il = 384*195?1*65_65;533893”4 if only one cost is disclosed, (A7)
ﬁ if neither cost is disclosed.

Al.2 Independent Suppliers and Price Competition

In this section, we solve for the equilibrium outcome when the manufacturers compete on price

and source from independent suppliers.
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A1.2.1 Manufacturers’ Best Response Functions

Under price competition, manufacturer i’s demand is given by D; = 1 — p; + 6(p; — p;). Let &; be

manufacturer j and supplier j’s belief of ¢;, which satisfies that

C if manufacturer i discloses,

ARl
I

cf otherwise,

where 7 is the equilibrium cost c;.
We next derive the manufacturers’ best response functions. We conjecture that the

manufacturers’ strategy profiles are as follows (which we confirm later):
p1 = o + w101 + a2ly + a3l (A8)

p2 = Bo + Bica + B2c2 + B3ci. (A9)

Note that manufacturer 1 does not always observe c, directly. In this case, a perfect Bayesian
equilibrium requires that manufacturer 1 replaces c, with & in (A9) and forms belief regarding p».

Therefore, we have

P2 = Bo+ (B1 + B2)C2 + Baci. (A10)

Manufacturer 1 chooses p; to maximize its anticipated profit, that is,

= (1= p1+0(p2 = p1))(p1 — 1)
Optimizing manufacturer 1’s anticipated profit we have

_ 14+ +0(c1 + Po+ &(B1 + B2) + C1P3)

P 2(1+0) ‘ (AlD)
Comparing (A8) with (A11), we have
_ 1+6Bo . 1’ = 083 fy = 0(B1 +132). (A12)

T atey M T2 2(1+6) 21+ 0)
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Similarly, for manufacturer 2, we have

1+ 6ag o Ous 9(0(1 + az)

Bo = 215 0) B1 = [32 = 3110) B3 = 20118) (A13)

Using (A12) and (A13), we come up with

1 62 . 0(1+0)
& = po = 246’ a =P = 2_52_8+169+692’”‘3_ﬁ3_4+89+392‘

A1.2.2 Both manufacturers disclose
When both manufacturers disclose, information is perfect and we have that ¢¥ = cP and & = ¢2.

The analysis is straightforward, and the equilibrium outcome is

Ds 2+30
G = .
! 4470+ 62

The firms’ equilibrium profits are

b — (14+6)(2+36)(2+460 +62) D _ (14 6)(2+ 46 + 62)?
i (240)(4+760+62)2 7 1 T (240)2(4+70 +62)2°

A1.2.3 Neither manufacturer discloses

N _ .Nx zxN _ .Nx

When neither manufacturer discloses, we have &' = ¢*,& = ¢, (consistency of beliefs).

Plugging the manufacturers’ beliefs into their best response functions, we have
N 2
1 C 1 0 Nx

“oxe T2 Terieere T T

0(14+6) N+ N 1 0(1L+6)  ne, 201+6)7° .
20, P = + P 271
4+ 86+ 36 2460 4480 +30 4+ 86+ 36

pY and pY can be obtained similarly.
Supplier 1’s profit 1) = cN(1 — pl¥ + 0(p) — pY)) is maximized at ¢} = cl¥*, which yields

that
Ne A 23+ &)0 + (el +28))6?
! 8 + 166 + 602
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Similarly, we have

e 4204870+ (& + 2076
2 8 + 160 + 662

Solving for cN* and c)*, we come up with
& 1 2 P

* * 2
== 2o
The firms’ equilibrium profits are
v — 2(1+6) N 1+6

Po4+0)2 Tt (4+0)F
Al1.24 Asymmetric Disclosure Policies

Assume that manufacturer 1 chooses disclosure whereas manufacturer 2 chooses nondisclosure.

~DN DN

Then, we have éPN = ¢PN and éPN = ¢PN* (consistency of beliefs). Plugging the manufacturers’

beliefs into their best response functions, we have

pDN — 1 2(1+46) . DN 0(1+6) . (DN*
1 2460  4+80+302 ! 4+80+302 2 7

1 DN 02 0(1+ 0)

DN _ 2 DN« _ DN
P2 = oo Tsri1e0+602 2 Tayspiaer 1
DN — 1 2(1+6) . (DN 6(1+9) . (DN*

1 2460 " 4+80+362 ! 4+80+302 %2 7
pN _ 1 21+6)* pne 0(1+6) DN

P2 =09 11801302 @ 41804302 4

Supplier i’s profit 7PN = ¢PN(1 — pPN + Q(ﬁ?N — pPN)) is maximized at cPV = ¢PN*. The

tirst-order condition yields that

DN+ _ 2+ 6(3 4 cDN* + PN*g) DN+ _ 8+6(30+0(33+90 + cPN*(3420(3+96))))
- 4+20(4+0) AR 22+6)(2+30)(2+6(4+6))
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Solving for c? N and c? N+ we reach the followings.

DN« _ (246)(2+30)(4+76) DNe __ (2430)(4+30(3+90))
U 7 32420(64 +60(81 43460 +462))” 2 16+ 0(64 + 6(81 + 3460 1 462))°

The firms’ equilibrium profits are

ON _ (1+6)(2+0)(2+30)(4+70)2(2+6(4+6)) OV _ (1+6)(2+30)%(4+30(3+6))?
- 4(16 + 0(64 + 0(81 + 340 + 462)))2 "2 T 2(16 + 0(64 + 6(81 + 340 + 462)))2°

oy (1+0)(4+70)2(2+60(4+0))? on  (1+0)(2+30)2(4+30(3+0))>

U T 4(16 + 0(64 + 0(81 + 340 + 462)))2" "2 T 4(16 + 0(64 + (81 + 346 + 462)))2

The manufacturers” profits in the subgames are summarized in Table 2 of the manuscript. The

suppliers’ profits are summarized below.

S2
D N
D (1+6)(2+36) (2+46+6%)  (1+6)(2+36) (2+46+62) ((1+9)(2+9)(2+39)<4+79)2(2+9(4+9)) (1+9)(2+39)2(4+39(3+9))2)
S1 (240)(4+76+62)2 7 (2+6)(4+76-+62)2 4(16+0(64-+6(81+340+462)))? 7 2(16+6(64+06(81+340+462)))?
N ((1+9)(2+3a)2(4+39(3+a))2 (1+9)(2+9)(2+3e)(4+76)2(2+0(4+e))) (2(1+9) z(1+a))
2(16+0(64+0(81+340+46%)))%’ ~ 4(16+0(64+0(81+340+46%)))? (4+0)%’ (4+0)?

Table A2: Suppliers” payoff matrix (independent suppliers, price competition)

The total channel profit is

4(1+46) (3-+60+26%) (2+40+6?)

(2402 (44764672 if both costs are disclosed,
= 384+32646+114326%4211966°+222016*+129356°+38176° +4396” : o di
I, = 2R 4(1+6+649+8§92+34931494)2 A8 if only one cost is disclosed,
146 e o
?i:é)g if neither cost is disclosed.
(A14)

A1.3 Common Supplier and Quantity Competition
A1.3.1 Both manufacturers disclose

When both manufacturers disclose, information is perfect and we have that 5? = ch and 52D = c? .

The analysis is straightforward, and the equilibrium outcome is cP* = cP* = 1. In equilibrium,
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the firms’ profits are

1 D D 1

D_i pr— = —-—-—-——--
W =52 ™ =™ = 1517

A1.3.2 Neither manufacturer discloses

Following the analysis of Section A1.1.3, we have

N 92

N__1 & % N
278 2 20— S T

0 N
i_2 S

The supplier’s profit is [TN = Vgl + ¢}, which is maximized at ¢} = ¢* and ) = c)*. Using

the first-order conditions we come up with

N = 4—0(2—2ch +9cff*), N — 4—6(2—2cN* +6c5)

2(4—-0?) 2(4—6?)
Solving for cN* and c)'*, we obtain
* * 2

== 2
The firms’ equilibrium profits are

4 1

N N = N =
@102 ™ T T 4yep

A1.3.3 Asymmetric disclosure policies

Assume without loss of generality that only manufacturer 1 chooses disclosure. Following the

analysis of Section A1.1.4, we have

pn _ 2—2ePN —0+0cPN* Ly 1 cgN 6° DN+ 0 DN
qq = ;42 = - - "+ 0
i_6 216 2 204-9) i_p
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op i TIPN — DN;DN | DN DN (i 1i i i DN _ .DNx DN _
The supplier’s profit is [T = ¢V g7 + ¢y Vg5, which is maximized at ¢~ = ¢y " " and ¢y~ =

c?N*. Solving the supplier’s profit maximization problem we come up with

DNs _ 16— 0(4+2(3—0)0 — cPN*(8 —36%)) DNs _ 8= 0(2+ 60+ cPN*9)
1 32 — 1062 72 16 — 562

Solving for c? N and C? Nx we obtain

DN+ 8 4 40 — 62 DN*_5DN_4+9
—PN=2"7

T 8+46°

The firms’ equilibrium profits are

HDN:32—|—169—02 pn 1 oy (4+0)?

202+02 T T12+e2 P T eazter

The manufacturers’ profits in the subgames are summarized in Table 3 of the manuscript. The

supplier’s profit is

1

) if both costs are disclosed,
1= % if only one cost is disclosed, (A15)
(4f9)z if neither cost is disclosed.
The total channel profit is
zéiz)z if both costs are disclosed,
I, = % if only one cost is disclosed, (A16)
(4f9)2 if neither cost is disclosed.
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Al1.4 Common Supplier and Price Competition
A1.4.1 Both manufacturers disclose

When both manufacturers disclose, information is perfect and we have that E? = c? and Eg) = C2D .

The analysis is straightforward, and the equilibrium outcome is

CD* :CD* :1
1 2 2

The firms’ equilibrium profits are

146 146
mP=_—"% p_xb__~TY
11200 T2 T 42+ 9)2
A1.4.2 Neither Manufacturer Discloses

Following the analysis of Section A1.2.3, we have

N 1 N 62
! 2+6 2 8 + 160 + 662

ClN*—i—

N Nx

The supplier’s profit is ITN = y; ¢N(1 — pN + G(ﬁJN — pN)), which is maximized at ¢} = ¢}V* and

N N

¢y = ¢y *. Using the first-order conditions we come up with

4+2(3+cN)0+ (eN* +2cN)92

! 8 + 166 + 662
Solving for cN* and c)'*, we obtain
* * 2
g == 2o
The firms’ equilibrium profits are
4(1+90) 1+6
N — N_ N _ _
@+0)2” ™ T T @ty

All

0(1+0) oNe SN ] 2(1+0)? N 0(1+0) »
4180+302 9 P Ty 4180+302 T T a+86+362



A1.4.3 Asymmetric disclosure policies

Assume without loss of generality that only manufacturer 1 chooses disclosure. Following the

analysis of Section A1.2.4, we have

pPN _ 1 21+6)*  pn, 01+6) o
! 2+0  4+80+302 1 T 4480+302 2
1 cDN 62 0(1+6)

DN __ 2 . ~DN=* . -DN
P2 =00 2 Terte0tre2 2 Tarsetaer
DN 1 2(1+6)* DN 0(1+0) . (DN
1 2460 ' 4+80+362 ! 44+80+302 2 7
DN 1 2(1+6) . (DN 0(1+90) . DN
2 2460 ' 4+80+302 2 4+80+362 1

The supplier’s profit is IIPN = Y, cPN(1 — pPN + G(ﬁ]DN — pPN)), which is maximized at

pns 16+ 0(60 + 700 + 2467 + cPN*(1 4 0)(8 + 6(16 + 76)))
Cl * — ’
324 20(64 + 0(83 +6(38 +56)))

DN+ _ 8+6(30+6(33+96 + cPN*(34+20(3+6))))
2 16 + 6(64 + 0(83 + 0(38 + 50)))

Solving for c? N and cé) N we obtain

DNs _  8+6(20+96) DN _ pNe ___ A+30(3+0)
Lo 22+0)(4+6B8+0) 27 (2+60)(4+6(8+0))

The firms’ equilibrium profits are

[N (14 6) (64 + 2886 + 41462 + 2000° + 276*) DN _ 1+ ) DN _ (14+0)(4+30(3+0))?
4(2+60)2(4+0(8+0))2 7 42+0)2 2 4(2+460)2(4+0(8+0))%

The manufacturers’ profits in the subgames are summarized in Table 4 of the manuscript. The
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supplier’s profit is

1+6
4420

(1+6) (64-+28860-+41462+2000°+276*)

4(2+6)%(4+6(8+0))?
4(1+6)
(4+6)2

The total channel profit is

11
27 202402
(

1+6) (96+4240+5916% 427063 +376*

4(2+0)2(4+0(8+0))?
6(1+6)
(4+90)2

A2 Proof of Proposition 9

if both costs are disclosed,
if only one cost is disclosed,

if neither cost is disclosed.

if both costs are disclosed,
if only one cost is disclosed,

if neither cost is disclosed.

(A17)

(A18)

Independent suppliers and quantity competition. Inputting equilibrium prices into consumer

surplus and social welfare, we find that consumer surplus and social welfare under disclosure

and nondisclosure are

4(1+0)

D __
S =Gt e
110
N _ N _
Cs¥ = g SW

SWP =

4(7+6—6?)
(4—0)2(2+0)2

7+0
(4+40)%

It follows immediately that CSP > CSYN and SWP > SWN.

Independent suppliers and price competition.

Inputting equilibrium prices into consumer

surplus and social welfare, we find that consumer surplus and social welfare under disclosure

and nondisclosure are

cop_ (LH0PQ 464622 o (1406)(2+40+6)(14+6(3+ 6)(10+6))
(2+6)(4+76+6%)* 2+0)2(4+70 +62)2
N_ (1+6) N_4_ 9
csV = e V=1 e
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It follows immediately that CSP < CSN and SWP < SWN.
Common supplier and quantity competition. Inputting equilibrium prices into consumer
surplus and social welfare, we find that consumer surplus and social welfare under disclosure

and nondisclosure are

7436 140
v W T e © Tater W T aver

It follows immediately that CSP < CSN and SWP < SWN.
Common supplier and price competition. Inputting equilibrium prices into consumer surplus
and social welfare, we find that consumer surplus and social welfare under disclosure and

nondisclosure are

p  (14+6)? p  (1+6)(7+30) N (1+0)? N 9
= "/ wWr = = WYr=1— —»—.
= iarep ° Wtop T ayor ® @16y

It follows immediately that CSP? < CSN and SWP < SWN.

A3 Analysis under Wary Beliefs

In the basic model, we assume that the manufacturers adopt passive beliefs, meaning
manufacturer i does not update its belief regarding c¢; upon receiving an unexpected offer ¢; # ¢}
from its supplier (i.e., it continues to hold the belief that ¢; = c]’f). When the manufacturers source
from independent suppliers, passive beliefs are reasonable because the contract terms between
supplier j and retailer j should not depend on ¢;, which is not observed by supplier j when
¢j is chosen. However, when both manufacturers source from a common supplier, a supplier
who deviates and offers manufacturer i a price ¢; # ¢}, could plausibly offer manufacturer j an
off-equilibrium price as well.

In this section, we consider an alternative belief specification, wary beliefs, when the
manufacturers source from a common supplier. Initially proposed by McAfee and Schwartz

(1994), wary beliefs have been widely used in games of imperfect information (Rey and Vergé,
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2004).

Under wary beliefs, a manufacturer who receives an off-equilibrium contract offer from a
common supplier believes that the supplier will adjust its offer to the rival manufacturer to
maximize its own profit. And, more importantly, each manufacturer is convinced that the other
manufacturer shares the same belief (McAfee and Schwartz, 1994).

We prove the following proposition (for the detailed analysis, see Appendices A3.1 and A3.2):

Proposition A1 Suppose that the manufacturers source from a common supplier and that they adopt wary
beliefs. Under either price or quantity competition, there exists a unique subgame-perfect equilibrium, in

which neither manufacturer discloses.

Proposition Al suggests that our main results are not altered under wary beliefs and that
both manufacturers conceal their cost information in equilibrium. The intuition is familiar:
By committing to withholding its cost information, a manufacturer is able to secure a lower

procurement cost from the upstream supplier and make a higher profit.

A3.1 Common Supplier and Quantity Competition

First, consider a case in which both manufacturers disclose their cost information. In this case,
information is perfect and the equilibrium outcome is not affected. Second, consider a case in
which neither manufacturer discloses. Suppose that the supplier offers a price c)¥ to manufacturer
1. Let R(c)) denote the optimal price that the supplier charges manufacturer 2, given that
manufacturer 1’s input price is c¢). Furthermore, let R(c)) denote manufacturer 1’s belief of

c)Y, given that its own cost is ¢V, and let IT(c}, c)Y) denote the supplier’s total profit from both

manufacturers. Wary beliefs dictate that

R(c}) = argmax TT(cl, w). (A19)
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Put differently, the price pair (c)Y, R(c))) maximizes the supplier’s profit, given that the supplier

charges manufacturer 1 a price ¢)¥. Equation (A19) can be translated into
R(ey') = argmax ey’ - g7’ (e, R(e)')) + w - g3’ (w, R(w)). (A20)
w

Note that w does not appear on the first term on the right-hand side, and we can rewrite Equation
(A20) as
R(c}) = argmax w - ) (w, R(w)). (A21)
w

It follows immediately from Equation (A21) that R(c}) is independent of ¢). In other words,
manufacturer 1 should not update its belief regarding ¢} upon receiving an expected offer from
the supplier, and manufacturer 2 must share the same reasoning. In this regard, wary beliefs
coincide with passive beliefs, and the equilibrium outcome is not affected.

The situation becomes more complicated when the manufacturers adopt asymmetric
disclosure decisions. Assume without loss of generality that only manufacturer 1 discloses. We
conjecture that there exists an equilibrium in which manufacturer 1’s belief is linear in its cost,

denoted by PN = ag + a;cPN. It follows that the manufacturers’ quantity decisions are

PN — 2(1 —cPN) — 60 + (ag + azcPN)o ON 4—(4—60%)cPN —0(2+agd — PN(2 —n10))

4—62 12 2(4 — 62)
Maximizing the supplier’s total profit, we find

2(4—-6?)
Using the consistency of beliefs (i.e., é&PN = ¢PN* in equilibrium), we obtain
4—20 20

0‘0:8_92/ “1_8_9/
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and that the equilibrium costs are

CDN:32—(8—9)92 CDN:16—49—92
1 64 — 1202 7 2 32 — 602

The manufacturers’ equilibrium profits are

! (16 — 302)2" 2 16(16 — 362)2

We summarize the equilibrium outcome in Table A3. It follows immediately that, in equilibrium,

neither manufacturer discloses.

Manufacturer 2

D N

D ( 1 #) ( 4(2—6)? (16746702)2)
Manufacturer 1 4(2+6)%’ 4(2+6)? (16—362)27 16(16—362)2

(16—460—02)2  4(2—0)? 1 1
N ( 16(16—362)2 7 (16—392)2> ((4+9)2' (4+9)2)

Table A3: Payoff matrix (common supplier, quantity competition)

A3.2 Common Supplier and Price Competition

Consider, again, the case in which both manufacturers disclose their cost information. In this
case, information is perfect, and the equilibrium outcome is not affected. Then, consider the
case in which neither manufacturer discloses. Suppose that the supplier offers a price c{\] to
manufacturer 1. Let R(clY) denote the optimal price that the supplier charges manufacturer 2,
given that manufacturer 1’s cost is c. Furthermore, let R(c)) denote manufacturer 1’s belief of
cé\] , given that its own cost is ci\] , and let H(ci\] , cé\] ) denote the supplier’s total profit from both

manufacturers. Wary beliefs dictate that

R(cl) = argmax T1(c}, w). (A22)
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That is, the price pair (¢}, R(c)¥)) maximizes the supplier’s profit, given that the supplier charges

manufacturer 1 a price c¥. Equation (A22) can be translated into
R(ey') = argmax cp' - g7’ (e, R(e)')) + w - g3’ (w, R(w)). (A23)
w

Note that w does not appear on the first term on the right-hand side, and we can rewrite Equation
(A23) as
R(c}) = argmax w - ¢} (w, R(w)). (A24)
w

It follows immediately from Equation (A24) that R(c}) is independent of ¢). In other words,
manufacturer 1 should not update its belief regarding ¢} upon receiving an expected offer from
the supplier, and manufacturer 2 must share the same reasoning. Wary beliefs, again, coincide
with passive beliefs and the equilibrium outcome will not be affected.

As with the case under quantity competition, the situation becomes more complicated when
the manufacturers adopt asymmetric disclosure decisions. Assume without loss of generality
that only manufacturer 1 discloses. We conjecture that there exists an equilibrium in which
manufacturer 1’s belief is linear in its cost, denoted by 52DN = ag + txlc?N . It follows that the

manufacturers’ pricing decisions are

pn _ 2+ 0(3 + a0 + agf) +cPN(1+0)(2+ (2+ 1))
P1 2+0)(2+39) ’

DN _ 44 cDN(240)(2430) +0(6 +agd + cPN(2+ (2+a1)0))
P2 2(2+0)(2 +30) ‘

Maximizing the supplier’s total profit, we find

pn _ 4+ 6(6+af +cPN(2 4 (24 a1)0))

€2 2(2+60)(2 + 30)
Using the consistency of beliefs, i.e., E? N — clzj N+ in equilibrium, we obtain
4460 260(1+0)

M0 8016 +50) "' T 81 0(16+50)

A18



and that the equilibrium costs are

(DN _ _ 32+0(128+0(152 + 476)) DN _ 16 + 0(60 + (63 + 130))
b 7 64 +20(128 +60(154 +0(52+36)))” 2~ 32+60(128+6(154 +6(52+36)))"

The manufacturers’ equilibrium profits are

py_ _ (1+0)(16+60(56+ (48 —0)0)*  py _ (1+6)(16+0(60 +6(63 +130)))?
U T 432+ 0(128 1 0(154+ 6(52+30))))2" 2 4(32+6(128 + 0(154 + 6(52 + 36))))2

We summarize the equilibrium outcome in the following table. It follows immediately that in

equilibrium, neither manufacturer discloses.

M2
D N
1460 146 (146) (16-+6(56+(48—6)6))? (146) (16+6(60+6(63+136)))?
M1 4(2+0)27 4(2+90)2 4(32+6(128+6(154-+6(52+30))) )27 4(32+6(128+0(154+6(52+30))))?
N (1+6) (16+0(60+6(63+139)))? (1+6) (16+6(56+(48—0)6))? 146 146
(4(32+9(128+9(154+9(52+39))))2 / 4(32+8(128+9(154+9(52+39))))2) ( (4+6)2” (4+9)2>

Table A4: Payoff matrix (common supplier, price competition)

A4 Supplier-Initiated Disclosure

In this section we derive the equilibrium outcome when the suppliers make the disclosure

decision.

Independent Suppliers and Quantity Competition

In Table A1 of Appendix Al.1, we have obtained the suppliers” payoff under different disclosure
policies, which we reproduce as follows. It is worth noting that for each disclosure subgame,
it does not matter who makes the disclosure decision. For example, when both suppliers
choose disclosure, the equilibrium outcome is identical to that when both manufacturers choose

disclosure.
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S2

D N

2(2-6) 2(2—-0) (4—0)2(4—0%) (2—0)2(4+0)?
D ((4—9)2(2+e)'(4—9)2(z+9)) ( 2(16—362)Z 7 2(16—36%)2 )

S1

N ((2*9)2(4%)2 (4*9)2(4*92)> ( 2 2 )

2(16—362)2 7 2(16—362)2 (4+0)27 (4+6)2

Table A5: Suppliers” payoff matrix (independent suppliers, quantity competition)

Straightforward calculation shows that there exist two equilibria: (1) Both suppliers disclose
and (2) neither supplier discloses. Moreover, we find that the suppliers” profits are higher when

neither of them discloses, which is the Pareto-dominant equilibrium.

Independent Suppliers and Price Competition

In Table A2 of Appendix Al.2, we have obtained the suppliers’ payoff under different disclosure

policies, which we reproduce as follows.

S2
D N
D (146) (2+360) (2+4646%)  (1+6)(2+36) (2+46+62) (1+6) (2+6) (2+30) (4+760)%(2+0(4+6))  (1+6)(2+30)%(4+30(3+0))?
S1 (2+0)(4+760+62)2 7 (2+0)(4+70+62)2 4(16+60(64+60(81+340+462)))2 7 2(16+6(64+0(81+340+462)))?
N (1+6)(2+360)%(4+30(3+6))>  (1+6)(2+6)(2+360) (4+70)%(2+6(4+6)) 2(146) 2(1+6)
2(16+0(64+60(81+340+462)))2” ~ 4(16+0(64+60(81+340+462)))2 (4+6)%’ (4+0)?

Table A6: Suppliers’ payoff matrix (independent suppliers, price competition)

Straightforward calculation shows that there exists a unique equilibrium in which both

suppliers disclose their input prices.

A20



Common Supplier and Quantity Competition

In Equation (A15) of Appendix Al.3, we have obtained the supplier’s payoff under different

disclosure policies, which we reproduce as follows.

ﬁ if both costs are disclosed,
I = % if only one cost is disclosed, (A25)
ﬁ if neither cost is disclosed.

Straightforward calculation shows that the supplier’s profit is maximized when disclosing both
manufacturers” input prices.
Common Supplier and Price Competition

In Equation (A17) of Appendix Al.4, we have obtained the supplier’s payoff under different

disclosure policies, which we reproduce as follows.

41+i299 if both costs are disclosed,
= (He)(6;12;253;;;&1?(;?29%%23+2794) if only one cost is disclosed, (A26)
%&;?g if neither cost is disclosed.

Straightforward calculation shows that the supplier’s profit is maximized when disclosing both

manufacturers” input prices.

A5 Analysis of the Model with Both Endogenous and Exogenous Costs

We consider the case in which the manufacturers that source from a common supplier compete on

quantity. Other cases can be analyzed similarly.
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Both manufacturers disclose

Suppose that both manufacturers commit to disclosing their cost information. A straightforward

calculation shows that the manufacturers” ex-ante expected profits are

1/ 207 4—4A 1 3A2
p__p_ 1
=T 16((2—9)2+ 2107 )

Neither manufacturer discloses

Suppose that both manufacturers commit to concealing their cost information. Because of the
uncertainty concerning manufacturing costs (m;), the manufacturers’ equilibrium production
decision, qlN , is also stochastic; therefore, qlN , manufacturer j’s belief about qlN , is a probability
distribution (instead of a constant). Let E [q"lN | denote the expectation of 171N , which is, of course, a
constant.

Given cll\’ , mp (which is observed by manufacturer 1), and qé\l , manufacturer 1 chooses qll\’ to

maximize its expected profit:
o = E g (1= q) —0g) —my — )| = g (1 — g} —0E[3] —m1 — ).

Using the first-order condition, we obtain

1—cN—A—E[5)]6 .
N qll\fH - 1 > (7] ifm; = A,
I = N_F[aN
1-cN—E[7)]6 .
gy = le[’h] otherwise.

Similarly, we obtain g5. We then consider the supplier. It chooses ¢} and ¢} to maximize its

expected profit, ITN = E[cNgN + cNg)] = NVE[qY] + NE[g)]. Plugging 4V, 45 into TIN and

maximizing the supplier’s profit yields

~N
N 2— A —2E[N]0

! 4
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In equilibrium, the manufacturers’ beliefs must be consistent, i.e.,

N 4 N
- 9in +4;
ElgY] = Elq)] = 0L

Using the above conditions, we obtain the equilibrium outcome and present the manufacturers’

profits as follows:
1 42— A)?
N_ . N_ L [A2
=T = 1 <A t @ty )

Asymmetric Disclosure Policies

Lastly, consider the case in which manufacturer 1 discloses whereas manufacturer 2 conceals
its cost information. The detailed analysis is similar and is therefore omitted. We present the
manufacturers” expected ex-ante profits as follows.

DN _ 4(2—0)4(2+0)* —4A(2 — 0)*(2 + 0)% + A2(320 — 640 — 806> + 32603 — 46° + 6°)
! 4(32 — 1202 4 64)2 ’

DN _ 44— 0)2(2—6)*(2+6)> — 4A(4 — 0)*(2 — 6)*(2+6)* + A*(1280 — 1286 — 6246 + 646° + 1520* — 86° — 196° + ¢°)

2 16(32 — 1262 + 64)2
Equilibrium Disclosure Decisions

Due to the complexity of the equilibrium outcomes, we are not able to show the equilibrium
disclosure policies for all values of . Nonetheless, we confirm through numerical analyses that

the manufacturers disclose (conceal) their cost information when A is large (small).
¢ Case 1: 8 = 1. The equilibrium outcomes are as follows:

— When A < 0.468, neither manufacturer discloses.

— When 0468 < A < 0.482, there are two equilibria: both manufacturers disclose and

neither manufacturer discloses.

— When 0.482 < A, both manufacturers disclose.

* Case 2: § = 0.6. The equilibrium outcomes are as follows:
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— When A < 0.659, neither manufacturer discloses.

— When 0.659 < A < 0.678, there are two equilibria: both manufacturers disclose and

neither manufacturer discloses.

— When 0.678 < A, both manufacturers disclose.
¢ Case 3: § = 0.3. The equilibrium outcomes are as follows:

— When A < 0.889, neither manufacturer discloses.

— When 0.889 < A < 0.903, there are two equilibria: both manufacturers disclose and

neither manufacturer discloses.

— When 0.903 < A, both manufacturers disclose.
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