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The online supplement is comprised of several parts. In Appendix A we provide a summary of the
notations used in this paper. In Appendix B, we study the case of verifiable information that cannot be
manipulated. We use this analysis in order to establish the incentives of the platform to convey market
information to its sellers. In Appendix C, we explore the robustness of our main results when 6 follows
a different distribution (specifically, a beta distribution, chosen due to its flexibility in providing various

density shapes — from uniform-like to normal-like). Appendix D includes the proofs of all the results

presented in this work.

Appendix A. Glossary of Notations

Parameter Description

n Number of sellers

a Deterministic part of the potential demand
v Competition intensity, v > 0

« Platform’s revenue share, 0 < o < 1

k Number of intervals in the partition

Index Description

1 Seller index, i = 1,..,n

j Interval index, j =1, ..,k

Variable Description

0 Random part of the potential demand with zero mean and variance o2.

Decision variable

Description

Di Selling price set by seller 4
m(0) Message shared by the platform with the sellers upon observing 6

I Partition point under region-forecast equilibrium with two intervals
0](-k) Partition point j under region-forecast equilibrium with k intervals
Function Description
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Probability density function of 8

Cumulative distribution function of

Sellers’ posterior belief about 6 for a given message m (shared by the platform)
Demand of seller 7 (random variable) for a given vector of selling prices

Total demand in the market (random variable) for a given vector of selling prices
Interval j under partition equilibrium with two intervals

Joint probability of the platform to observe ¢ and report message I;

Expected value of 6 given 6 € I; under a partition with two intervals

Conditional entropy of 8 based on information I under a partition with two intervals
Expected variance of 6 based on information I under a partition with two intervals
Interval j in a partition equilibrium with £ intervals

Length of interval I ](-k)

under a partition with k intervals

Expected value of 8 given 6 € I;k)

Expected variance of 6 based on information I under a partition with k intervals

Upper bound on the number of intervals in a feasible partition equilibrium

Profit function

Description
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Profit of the platform

Profit of seller ¢

Ex-ante payoff of the platform

Ex-ante payoff of seller i

Ex-ante payoff of the platform when verifiable information is shared
Ex-ante payoff of seller i when verifiable information is shared (full information)
Ex-ante payoff of the platform when no information is shared

Ex-ante payoff of seller ¢ when no information is shared

Ex-ante payoff of the platform under a region forecast with two intervals
Ex-ante payoff of seller i under a region forecast with two intervals
Platform’s ex-ante payoff under a region forecast with k intervals

Seller i’s ex-ante payoff under a region forecast with k intervals




Appendix B. Incentives to Convey Market Information

In this appendix we examine whether the platform has an incentive to provide market information to
the sellers, and whether the latter would agree to receive such forecast information from the platform when
information is verifiable and cannot be manipulated. We use the superscript FI (Full Information) to
denote the outcome when verifiable information is shared, and the superscript NI to denote the outcome
when no information is shared. The following lemma demonstrates that in the case where information is

verifiable, information sharing benefits both the platform and the sellers.

Lemma 3. (full information vs. no information sharing)

(i) When verifiable information is shared, the selling price is pf'!1 = %, and the ex-ante payoffs of
the platform and of each seller are Hgf = W(eﬁ +02) and IF! = %(cﬂ + 02), respectively.

(ii) When verifiable information is not shared, the selling price is pf\” = ﬁ, and the ex-ante payoffs
of the platform and of each seller are Héw = O‘g(jj)? a® and wa = %a% respectively.

Lemma 3 illustrates that when information is verifiable, information sharing benefits both the plat-
form and the sellers. Two factors that lie at the core of this research, and affect the value of sharing
information, are the market uncertainty and the competition level among sellers. First, note that the
value of information is proportional to 0. Absent information sharing, the sellers set their prices based

2 increases, this estimate becomes less accurate.

on the prior belief regarding the value of 6, and as ¢
This problem is mitigated when information is shared and the sellers set their prices based on the actual
market condition. The second factor that determines the value of information sharing is the competition
level, captured by «. As the competition level increases, the value of information decreases, because
competition eradicates much of the payoff that the sellers can gain. Because the platform’s payoff is
proportional to the payoffs of the sellers, the value it obtains from information sharing is also reduced

as competition intensifies. Based on Lemma 3, we summarize the incentives of the platform to share

verifiable information with the sellers.

Proposition 11. (incentives to share verifiable information)
When information is verifiable, at equilibrium, the platform will share information with the sellers.

Such an outcome benefits both the platform and the sellers.

Proof of Lemma 3. In what follows, we prove part (i) of the lemma (i.e., when information is shared
truthfully).

When information is shared, based on equation (1) and equation (3), each seller solves the following
optimization problem:

matp, § Pi a+9—(1+7)pz’+nzlte§]\;.pt



Since the objective of each seller is a concave parabolic function, the first-order condition of this opti-

mization problem is also the sufficient condition, and is equal to

a+9—<1+v>p@-+njlglpt—uﬂ)pi:o

Based on the symmetry between the sellers (implying that p; = p;), and our assumption that an in-

terior solution exists, the equilibrium price is pZF I — a+0 and the demand each seller faces is qZ-F I =

24y
(a+0)(1+)
2+

E [%(a + 9)2] = %(cﬂ + 0?), and similarly, by equation (2), the ex-ante payoff of the

platform is I} = W(cﬂ + 0?).

(ii) When information is not shared, based on equation (1) and equation (3), each seller solves the

. Therefore, by equation (3), seller i’s ex-ante payoff is given by IIf! = E [(1 — oz)plFIquI] =

following optimization problem:
mazy, S E |pi[a+0— 0 +pi+——= 3 p || =pila- Qi+ —= 3 p
b n—1 n—1
teN_; teN_;
Since the objective of each seller is a concave parabolic function, the first-order condition of this opti-

mization problem is also the sufficient condition, and is equal to

] —
a_(1+7)pi+n—lte;_pt_(l_‘_wpi_o'

Based on the symmetry between the sellers (implying that p; = p;), and our assumption that an interior

solution exists, the equilibrium price is given by pZN I = ﬁ and the demand each seller faces is qZN I =
a+60— ﬁ Therefore, by equation (3), seller i’s ex-ante payoff is given by [TV = F [(1 — Oz)pZNIq;N]] =
E [(1210‘7)6” (;i—za + 9)] = %aa and similarly, by equation (2), the ex-ante payoff of the platform
o 7PNI _ an(l+y) 2

is Hp = oz ¢ |

Proof of Proposition 11. The claim is proved since HELHIJ)\” = Wﬁ > 0 and HZFLHZ-NI =

Lo > 0. m

Appendix C. Numerical Analysis Using Beta Distribution

In the main model we assumed that 8 follows a uniform distribution. This assumption is adopted for
ease of exposition and mathematical tractability. In this appendix, we explore the robustness of our main
results when 6 follows a different distribution. Specifically, in the following analysis we assume that 6
follows a beta distribution. The choice of a beta distribution for this analysis is justified by the following

desired properties it encompasses: (a) bounded support that corresponds to [—¢, €] (as in our main model),
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achieved by using a scaled beta distribution; (b) ability to mimic the commonly-used Gaussian demand

distribution by using certain parameter values. To achieve these properties, we use the following formula:

(e+0)P~1(e—0)91
(2¢)P=1B(p, ¢)

f(0) = 0€0O; p,¢p>0,

where p and ¢ are the shape parameters, and B(p, ¢) is the beta function:

1
B(p, ) = /O 271 (1 - ) da.

We further apply the restriction that p = ¢ = 4 to ensure a symmetric bell-shaped distribution and
zero mean. For the following numerical study, we use a = 100, n = 10 and « = 0.3, as applied in the
numerical examples in the main model, and we focus on the case of a partition equilibrium into two
intervals (i.e., equivalent to Section 5). Panel (a) in Figure 9 examines the relationship between 67 and
the competition intensity, and illustrates that 6] decreases in . This result is aligned with Proposition
2 and illustrated in Panel (b) of Figure 1. In Panel (b) of Figure 9, we examine the way in which the
existence of the partition equilibrium depends on the competition intensity among the sellers (v) and the
level of market uncertainty (V). Note that this graph is similar to Panel (a) of Figure 4. Finally, Panels
(c¢) and (d) in Figure 9 portray the platform’s payoff in the partition equilibrium in comparison to its
payoff under full information sharing and no information sharing. In Panel (c), we examine these payoffs
as a function of the competition level, and in Panel (d), as a function of the market uncertainty level.
The results are aligned with Proposition 4 and the corresponding plots in Figure 5. We conclude from
the analysis that the main results are also valid when the the random element follows a bell-shaped beta

distribution.

Appendix D. Proofs

Proof of Lemma 1. Similar to the proof of Lemma 3(i), upon receiving message m, and when the sellers

use the value of this message to infer the precise value of 0, the sellers set a price p; = %:T In this case,
by equation (1), the demand each seller faces is ¢; = % + 6. Therefore, by equation (2), the payoff

of the platform is
an(a+m) ((a+0)(1+~)+0—m)
(247)?

7Tp:

Because information is non-verifiable, the platform chooses m so as to maximize its payoff. Since m, is a

a+6

quadratic concave function of m, it is maximized at m , which in turn leads to p; = ‘%‘9. |

Proof of Proposition 1. The claim is true due to the information manipulation outlined in Lemma 1.
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Figure 9: Replication of the main results under a beta distribution with p = ¢ = 4. In Panels (a) and (c), € = 50,
and in Panel (d), v = 0.4.

Proof of Proposition 2. Assume that upon receiving a message m, the sellers believe that 8 € m.

Based on this belief system, each seller solves the problem:

maxy,  Elmiim] = (1 —a)p; | a+ E[f|m] — (1 4+ v)p; + ﬁ Z Dt ;i€ N.
teEN_;

at Blolm]+ 75 Siew P
2(14+7) )
Due to the symmetry of the sellers, we set p; = p,i € N, implying that the symmetric optimal price is

p(m) = %@m]. For this price, the payoff of the platform as a function of # and m is given by:

Because the seller’s payoff is a concave function of p;, it is maximized for p; =

an (a(l+v)+60(2+~) — E[0|m]) (a + E[f|m])
(247)?

(8, m) =

. (11)

We seek values of #; that provide a partition satisfying the conditions for truthtelling for any value of 6:

(0, m) > mp,(0,m) VO € m and m # m. (12)



These two conditions can be written explicitly, for j = 1,2, as:

(a(14+7) +0(2+7) = E[0|1;]) (a + E[0|1;]) = (a(1 + ) + 0(2+ ) — E[0|13-5]) (a + E[0|13-;]) ,¥0 € I;

Joer, 056 (=1)7
Since E[0|I;] = ;:II f(e)do = 91+62( D’ these two conditions can be simplified to 6; > ya + O(y + 2)

VO € (—¢,01) and 61 < ya+ 0(y + 2) VO € (01,€). Due to the linearity of the inequalities in 6, we can

further simplify them to 6; > va + 01(y + 2) and 61 < ~va + 61(y + 2), which can then be written as
0, < —ﬂ and 6; > 1‘? . Therefore, there exists a unique solution 6% = —%, which satisfies both
mequahtles. The condition for existence of a region-forecast equilibrium is derived from the condition

—e < 07 < e. Since 0] < 0, the existence condition can be reduced to —e < 6] and, by using the notation

U(=¢€/a < 1), it can be further rewritten as vy < % |

L ifeel;
Proof of Lemma 2. In our case, f(0,1;) = % ? s the joint probability of the plat-
0 o/w

form to observe ¢ and report message I;, and the conditional p.d.f.s of 0, depending on whether it
belongs to Iy or I, are f(0|I;) = Eﬁ and f(0|l2) = ﬁ, respectively. By equation (8), H(0|I) =
- [ Zj L F(0,1)logf(01;)d0 =— fal >log (6+91> df— feel . log( >d9— €Jre'llog(e—i-ﬁl) S fllog(e—

01). Since - H(0|I) = Llog (g+g;) and & H(O|T) =

m > 0, then H(#|I) is a convex function

of #; with a minimum at §; = 0, implying that H(0|I) decreases in 6; for §; € (—e¢,0). In addition, by

. e+0; 61 01—e¢ 2 e—01 01+e¢ 2 1 9% €2
equation (9), E[V(0|1)] = <2 |, (0 — > E+91 df + ¢ fel ( 5 ) —g,;d9 = 7 + 13- Therefore,

E[V(0]I)] is also a convex function of ; with a minimum at 6; = 0, implying that E[V(6|I)] decreases in

0, for 0 € (—¢,0). By Proposition 2 and using algebraic manipulations, 67 1), implying that

- a(ﬁ -
01 is always negative and decreases in « for all ¥ > 0. Thus, when 6, = 67, both H(0|I) and E[V(6|])]
increase in 7, with a minimum at v =0. B

Proof of Proposition 3. The proof follows directly from Lemma 2. The amount of shared information
is maximized when the conditional entropy and conditional variance are minimized, and this is achieved
when v = 0 (based on Lemma 2). Therefore, the amount of shared information decreases with the level
of competition.H

Proof of Proposition 4. The proofs concentrate on the platform’s profit. Since the sellers’ profit is
proportional to that of the platform, i.e., II; = t—fﬂp, the claims in the proposition regarding the sellers’
expected profit are straightforward.

(i) Suppose ¥ < then by Proposition 2, a meaningful cheap-talk region-forecast information-sharing

ek

equilibrium does not exist. Thus, the parties interact as in the case of no information sharing, implying



that HﬁF = Hi,w. Otherwise, if ¥ > ﬁ, then by equation (11),

an (a(1+7) +0(2 +v) — E[f|m]) (a + E[f]|m])
(2+7)?

mp(0,m) = . (13)

Therefore,

nﬁFzE[wp(e,m)]:ﬁ Kaﬁl;e) /_01 <a(1+7)+0(2+’y)012_6> do

+(a+912+6>/9f (a(1+v)+0(2+7)—91;6>d9],

om,((l—i—'y)2(3a2+62)+(1+2'\/)a2)
4(147)(2+7)? ‘

(ii) It is clear that H;,%F increases in €, which means that the expected profit of the platform increases

which can be written explicitly as HﬁF =

when the support of € is larger (implying, in our case, a larger uncertainty). In addition, since %HI’?F =

any((147)?(3a®+€2)+(5+47)a?)
N 4(147)2(2+9)3

< 0, the expected profit of the platform decreases when the competition

between the sellers is more intense.

an(372a2+(1+'y)252) an((1+7)252—72a2)

FI RF _ RF NI _ L
(iii) By Lemma 3, I} — IL}" = nayez - > and 1L, — 1L = PT R ToEEm e which is
positive because ¥ = £ > ﬁ )
22 .2 2 2
(jv)% (HZ?F - H}])VI) = 7ozm((1+1)(16+7)”£21’:g§(2+7)@ ), which is negative because ¥ = £ > 1177 [ |
Proof of Proposition 5. (i) In what follows, we provide the explicit set of equations to find (9§k), 0§k), s 92’?1),

which divides the support [—e¢, €] into k intervals, such that the platform will always convey the correct
message (i.e., m*(0) = I](.k) if and only if 8 € Ij(k)). The strategy of this proof is as follows. First, we
characterize the conditions that ensure that a platform observing the value 6 will not choose to report an
adjacent interval instead of the one containing §. We then characterize the set of equations that ensures
that no platform type wishes to deviate to an adjacent interval. This set of equations characterizes a
unique partition for the entire support. Finally, we show that in this partition, no platform type wishes
to deviate to any other interval (not only to an adjacent one).

)

satisfying the two conditions for truthtelling when the platform considers

the possibility of reporting an adjacent interval instead of the correct one (i.e., reporting (Gj(-k_)l, 9](-k)

We start by seeking values of Hj(k
) when

0 e (0§k)’ 9](»11)1), j=1,..,k—1, or vice versa). Following the proof of Proposition 2, these conditions are

(a1 +7) + 02+ - BOI11) (a+ o1 >

(a(1 F) 02+ ) — E[euﬁl]) (a + E[euj(f?l]) v e 1™

(a1 +7) + 0@ +7) - BOILM)) (a+ B0 <



(a(l +7) +0(2+7) — E[f] ]+1]> (a + E[H‘Ij(il]) Vo € Ig(+)1

[ 0FO)d0 4k ) *) o)
where E[@‘L@] = ;EI T 65*1;65 , which can be simplified to HJ(k) > 9(2—1—7)—1—@7—% Vo e
ocI
(k) (k)
(95-11)1 H(k)) and «9( ) < 0(2+~)+ay— L1 1+0]+1 , V0 e (Q(k), (9](?1) Due to the linearity of the inequalities in
(k) (k) o) (k)
6, we can further simplify them to 9§ ) > Q(k)(2+v) +ay— % nd H(k) < 0§k)(2+’y)+a’y— Le]“,
® 7 k) o(®) *’
which can then be written as H(k) %—JQ;M and H(k) > %. Therefore, there exists a

ty oM o) —2ay

unique solution Hj 1 , which satisfies both inequalities, and it can be written as

Ty
k k k
0 — 2(1 +)8%) + 61, = 2a. (14)
Since Hék) = —e and 9,(€k) = ¢, the set of k—1 partition points in the region-forecast equilibrium can be cal-

culated by (Hgk), Gék), ey Ql(cli)l)T = A7 (2ay+¢,2ay, ..., 2a7y, 2ay—€) T, where matrix A is <aivj)(k—1)><(k—l)
with a;; = —2(1+7), @i+15 = aiit1 =1, i =1,...,k—1, and all other entries are zero.

We prove now, by contradiction, that there is a unique set of k — 1 partition points (ng), 9( ) ,) that
solves the above set of linear equations. Suppose (Hgk), ...,9,(:?1) is a legitimate partition, and suppose
there exists an additional legitimate partition in which the first partition point, denoted by 6, satisfies
0, — 9( ) =65 >0. Then, by applying equation (14) on the first three points of the two partitions, we
obtain: —e — 2(1 + 7)0& ) 4 Hé ) = 2a7y and —e — 2(1 4+ )01 + 0y = 2a, so that the second partition
point in the additional partition satisfies 0y — H(k) = 2(1 + 7). Note that o — H(k) is proportional to
§ and is also larger than §. Similarly, suppose that 6;_; — 0( )1 = w;_10 and 0; — 9( ) = w;d, where
1 < wj_1 < wj; then, by applying equation (14) in a similar manner as above, we obtain §j+1 — Hj(lj_)l =
21+ y)wj —wj—1)d = ((1 +2y)w; + (wj —wj—1)) 6 > (14 27y)w;6, which is proportional to § and is also
larger than w;0. Then, by induction, the gaps 0 0( ) ,j =1,2,...,k, are an increasing series, where all

(k)

elements are proportional to 6, so that 65 > 0, = e. Therefore, the additional partition is not legitimate.

Now, suppose that 9§k> — @0, = 6 > 0. Then, by applying equation (14) on the first three points
of the two partitions, we obtain: —e — 2(1 + 7)05’“) + Gék) = 2ay and —e — 2(1 4+ )01 + 03 = 2ary, so
that the second partition point in the additional partition satisfies Gék) — 0 = 2(1 + 7). Note that

9§k) — B, is proportional to § and is also larger than §. Similarly, suppose that 03@1

(k)
9]-

— 9_]-_1 = wj_lg and
—0; = w;6, where 1 < w;_1 < wj; then, by applying equation (14) in a similar manner as above,
we obtain 617 — 041 = (2(1 +7)wj —wj-1)8 = (1 +27)wj + (wj — wj-1)) 8 > (1 + 27)w;d, which is
proportional to ¢ and is also larger than wjg. Then, by induction, the gaps 9;19) — éj,j =1,2,...,k, are an
increasing series, where all elements are proportional to §, so that € = Glgk) > ). Therefore, the additional
partition is not legitimate.

Finally, we prove that if it is more profitable to report m(f) = I J(-k) rather than m(6) = I ](-li)l or



%) than to report any other

m(0) = I( )1 when 6 € I( ) , then it is also more profitable to report m(f) = I](-
interval. The payoff of the platform is a concave quadratic function of E[6|I ;k)], and the value of E[0|1 J(k)]
increases monotonically in j for a given partition. Therefore, if E[0|] ](k)] provides a higher payoff to the

platform than E[6|] j(]i) | and Ef| then it also provides a higher payoff than any other interval in the

]+1]
partition.

(ii) In order to find properties of the partition, we rewrite equation (14) as follows: 9]( +)1 — Hj(.k) = 0(.k) —
(k)
l;

9§li)1 + 2v(a + 9](- )). This expression shows that each interval is larger than its predecessor (i.e., i1 =
0](-/3_)1 — Gj(k) > 9§k) — 9](5)1 = ls.k)), because a + 9](~k) > 0. Furthermore, because 9](.k) increases in j, each
interval is longer than its predecessor. l

Proof of Proposition 6. (i) Based on the proof of Proposition 5(i), if § > 0, then the gaps 0; — Hj(.k),j =
1,2,...,k, are an increasing series, where all elements are proportional to d, so there exists a value of ¢
such that 6;_; = e. This result proves that if an equilibrium partition into k intervals exists, then a
partition into k£ — 1 intervals can always be achieved for some value of §.

(ii) (a) When the support of € is divided into k intervals, by proof of Proposition 5(ii), we can express
the length of interval j — 1(j = 2,3, .., k) as the following linear combination of its successive intervals
(4, .., k) with positive coefficients (independent of k)

(8
*

o~

1 :lg-k)—27(a+9](-]i)1) l() 2y a+9 Zl = —29( a—|—9( )) (1—1—27 (k) —1-27 Z l
t=7+1

where l,gk) = Hlik) — 9](!1)1 and Gl(ck) = €. We prove the claim l;ﬁjl) < l;k),j = 1,..,k by contradiction.

Suppose that dividing the support of 6 into k + 1 intervals results in a partition in which l,gfll) > l( )

) l](gk—H) > l(k)

Then, by equation (15 r_1- By combining the last two inequalities with equation (15), we

obtain l(kH) > l,gk)Q Repeating the process iteratively yields l;l_ﬁl) > l](-k) for all j = 1,..,k, implying
that Zj 1 ]kH) > Z . Since Z;Hll l§k+1) = Z?Zl l§k):2e, the latter inequality cannot exist and

k+1 k
G
(

(k+1)

el < l,(gk), and thus,

the assumption that [ is contradicted. Therefore, we conclude that [

by equation (15), ZJ(TID < ljk) for all j = 1,..k. To complete the proof, recall that, by Proposition 5(ii),

D < 14 for all j =1, .k

Since l](lfgl) < l(-k), we conclude that Z‘Z (k+1)< Zgzl lgk) implying that Gj(»k“) —€+ Z kH
—e+ Y7, O(k). Similarly, since l(kH) < l(k), we conclude that Zf:jﬂ lg_k;{l < Zt:j—i—l lgk),

implying that 9(k+1 =€— Zt j41 1t«k;1rl Zt ]+1 = 95 )

(ii) (b) In order to prove the claim, we start by stating the following auxiliary lemma regarding the sums
of the cubic interval lengths in two equilibrium partitions — one into k intervals and the other into k + 1

intervals:

Lemma. Al. Zfill <jk+1 ) < ZJ 1 (l k)>3.

10



Proof. From part (a) of Proposition 6(i), we conclude that lgkﬂ)

is the smallest interval in both of the
partitions (into k& and k + 1 intervals). For simplicity of calculation, let §; = l§k) — l(k+1), so that 6; > 0

j+1
and Z§:1 9 = l;kﬂ). Thus, we state:

. k)\> ey (k+1) u (k) S0 3 (k+1)\3
() - () = () - ()) - ()
j=1 j=1 j=1
& 3
3 3
=3 (0 0) - (7)) - (2o
J= J=
k 3 k 2 k 3
:Z<3(z§ﬁt”)25j+3z§ﬁﬁl 52+53> Zaj > 3(2@) 5 — (Y6
j=1 j=1 t=1 j=1

k 2k k 3 k 2 5
:3(2@) Sa-{X0] =2 6] =2(Y) >0

t=1 j=1 j=1 j=1

Now, the expected variance of § for a given partition into k intervals is expressed by E[V[0|I®)]] =
i (S pe e r)) = s (g : Q) = L5 B Thus, by Lemma A1, E[V[§|I6+D]) <
E[VolI™]).

(i) (c) By equation (13), m,(0, I*)) = O‘”(a(Hw+0(2+722_ﬂ)92u<k)])(a+E[9‘I<k)D. Therefore, using the following
two properties: E[E[0]I®)]] = E[f] = 0 and

Eo - B0|I®]] = E[E]0 - E[I™)1®] = E[E0]1"] - E[9|IM]] = BlE2[0]1")]

= BAE[O|IM]] + V[EOIIW)) = VIE[9|T™)]],

we obtain
H}()k;) — Elmy (6, )] = an(a(a(1+fy)+(2+v)E[9}—E[E[GII(‘“>]();r}igga(1+w)+o(2+y)—E[0|1<k>])E[emk)]])
an(a(a(14+~)~E[E0]1)]) +a(14+~) E[EO[I0)]|+(2+) E0-E[0| 1)~ E[£2[0|1%)])
(2+7)?
on(a2 (14 ++) VIBOIE-VIEGI®]) _ an(i4+)(a2+V[E6]I4)])
(2+7)? B (2+7)? ’
(k+1)

The claim H(kH) > H:gk) is proved by applying part (b) of Proposition 6(ii) , whereas the claim II;

>
Hgk) is straightforward from the proportionality between the sellers’ and the platform’s expected profits.
[ |

, l](-k) — lj(-k_)1 = 2v(a + Hj(-’i)l) >

Proof of Proposition 7. From part (a) in the proof of Proposition 6(ii)
27(a—e). Therefore, and because l(k) > 0, we infer that lék) > 2y(a—e), l(k) l(k)+2fy(a—e) > 4vy(a—e),...,
l,(ck) > 2y(a—e€)(k—1); thus, Zf 1 l§ ) > 2y(a — E)E;:llj = v(a—e)k(k—1). Hence, and since © = [—e, €],
a necessary condition for the existence of a partition with k intervals is y(a — €)k(k — 1) < 2e. Thus,

any k that does not satisfy this condition (i.e., k > k = % + % + i) cannot result in a partition
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equilibrium. W
Proof of Proposition 8. Assume that upon receiving a message m, the sellers believe that 6 € m.

Based on this belief system, each seller solves the problem:

mazp, { E[mi|m] = (1 = a)pi (a + Elf]m] — (1 +7i)pi + v3-ips—i)} i € {1,2}

where y1 = v —A, v2 = v+ A and A € (0,7). Because the payoff of seller i is a concave function of p;, we

solve the set of the two first-order conditions associated with the optimization problems above, resulting

(a+E[0|m]) (24+3(y—A-(—1)?))
4(14-27)+3(v2—A2)

inp; = ,i € {1,2}. For these prices, the payoff of the platform as a function of 0

and m is given by:
2a (Aa+ BO — CE[0|m]) (a + E[0|m])

(4487 +3(y2 — A2))?

(0, m) = , (16)

where A = 4(1 4+ 47) 4+ 3(1 + 37)(v* — A%) + 189%, B = (2+ 37) (4(1 +27) +3(y* — A?)) and C =
2(2 + 67 + 372) + 3(y* — A?%). We seek values of 6; that provide a partition satisfying the conditions for
truthtelling for any value of 6 € :

(0, m) > mp(6,m) VO € m and m # m. (17)

These two conditions can be written explicitly as:

(Aa + BO — CE[H‘IJ]) (a + E[9|I]]) > (A(I + BO — CE[0|13,]]) (a + E[«g‘fgfj]) ,V9 S Ij,j = 1,2.

fegjj 0f(0)do  Oite(—1)

Since E[0|1;] = T o = 3 j, the two conditions above can be rewritten as
oel;
<Aa~|—BG—C€12_€> <a+ 91;) > <Aa+Be—091;€> <a+ 912“) VoI =12

which can be simplified to 6; > w VO € (—e,61) and 6; < w VO € (61,€). Due

to the linearity of the inequalities in 6, we can further simplify them to 6; > (A_C)%Bel and 0 <

(A—C)a+B6, . . . A_ __A-C _ _ ay(4(1437)+9(v2—A2))
“——7——. Therefore, there exists a unique solution 0{* = —az=7 = 075 1301437 =AY 118,

which satisfies both inequalities. The condition for existence of a region-forecast equilibrium is de-

2<07

rived from the condition ' > —e. In addition, the partition point 6" decreases with v since %9{‘ =
(2+37) (8+367+3072+2773+24(y2— A2) ) +27A%
B e e e e
A 129A(2437)? . >0 W

Proof of Corollary 2. The claim is proved since 8%91 = W) T3(1437) (1 A2) 11879)

Proof of Proposition 9. (i) By substituting 67 into eq. 16, we obtain Hf,‘ = ua® + ve?. (ii) Let

a(2437) (4872 +27y7+36y+67+8)
(87+37+4)(18v2+9y7t+16v+37+4

7 =~% — A? > 0. Thus, by their definition above Proposition 9, u = 5 ) and

12



_ a(1892+9y7+167y+37+4)

M du d’u .
v= 2(8v+37+4)2 . The claims 73 > 0 and Jx > 0 are true since

du 3205 +7) (V' + G+ I+ EP R B (B )T +35)%)

dr (87 + 37 4+ 4)2(18y2 + 9y7 + 167 + 37 + 4)2

<0,

dv 3(1292 4 (97 + 12)y + 37 + 4) “0
dr 2 (8y + 37 +4)° ’

and 42 < 0. W

Proof of Proposition 10. The outline of the proof is as follows. We first characterize, in Lemma
4, the inverse demand function. We then, in Lemma 5, outline the partition equilibrium prices and
quantities. Based on these two lemmas, we develop the expressions for the consumer surplus for the
various information settings. Finally, we compare the consumer surplus and social welfare across these

settings. W

Lemma 4. The inverse demand function of a seller who offers a quantity x given that each of the other

(n—147v)z+(n—1)vq u

sellers offers a quantity ¢ is p(z,q) = a+ 6 — (147 —1

Proof of Lemma 4. We build a set of n symmetrical equations where equation i is a variation of the

demand function of seller ¢ (as it appears in equation (1)).
(

(n—=1)14+~)p1—vp2 =3 — . —n = —1)(a— 0 —q1)
—p1+ (n— 1)1 +7)p2 —p3 — ... =y = (n—1)(a — 0 — ¢2)
—yp1 —yp2 — (n = 1)1 +9)p3 — ... = ypn = (n — 1)(a — 0 — ¢3)

—p1 —p2 — Y3 — .. + (R = 1)1 +y)pn = (n—1)(a — 0 — ¢y)
In order to obtain the inverse demand functions p;, ¢ = 1,..,n, we start by eliminating all p; ex-

cept for p; by performing algebraic manipulations on the above equations. In particular, we multi-

ply equations 2,3,...,n by and then sum all these equations. The result of this summation

e
is (n—1) <1 +v- n—712+”/> p1 = (n—1) ((a +0) (1 + %) —q1 — R_LW S qi>, from which we

(n=14Ma+y > ¢
n(l+v)—1 :

extract p1 = a + 6 — Due to the symmetry of the equations, we obtain p; =

(n=1+7)qi+7 Xpen_, o

a+ 06— n(l+v)—1

,t = 1,..,n. Therefore, if one seller offers quantity x given that each

of the other sellers offers quantity ¢, then the inverse demand function of the former seller would be

p(r,q) = a+ 6 — itrtnzlng g

n(1+v)—1
Lemma 5. The partition equilibrium price and quantity are, respectively, pfF = ﬁ + % and
RF _ 142y e(=1)7 .
4" =m0 e =12

Proof of Lemma 5. The expression for pfF is obtained by combining the following results: p; =
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a+ﬂi|m, E0|;] = w,j = 1,2 and 07 = —%L (see proof of Proposition 2). The expression for

q]RF is obtained by substituting the expression for pf‘F into equation (1).

We next outline the expressions for the consumer surplus under the various settings. For the case of no

information sharing, the consumer surplus is:

CSNT — / / !
0O 0

for full information sharing, the consumer surplus is:

st = "/ [/QFIP(Q ¢"")dq —pFIqFI] 1y Mt (n—147)B3a® + )
IS 0

NI
o, g — pNIgNT | Lag = PO =D BA )%+ 2 +7)%)
2¢ 6(n(1+7) —1)(2+1)?

2¢ 6(2+v)2(n(l+v)—1)

and for the case of partial information (i.e., region forecast), the consumer surplus is (based on equation

(10)):

GRE _ n(n—1+7) (3(2+7)(2+ 7y +109% 4+ 49%)a® + (1 + 7)%(7 + 107 + 49?)€?)

¢ {1+ 7P + 721+ 7))

Assuming that the partition equilibrium exists (i.e., |#]] < €), we now calculate the following differences,

which prove the claim:

grr _ Un=1+7)B+29)((1+7)* —a’y?) _n(n—1+7)B+29)(€ - (61)?) _

NI
cs-c 8@ )2+ 12+ ) 1) B2ty 1)

n(n—1+7)(3+27)(37%a® + (1 +7)%)  n(n—147)(3+2y)(e? + 3(6})?)

24(1+9)22+7)*(n(1+v)—-1) 242+7)*(n(1+9) - 1) -0

CcShF — ogtl —

(ii) From the above expressions for the consumer surplus, it is clear that the consumer surplus increases
in e. By Proposition 4, both the platform’s and the sellers’ payoffs (weakly) increase in e. Thus, the social

welfare, which is captured by SW = nll; + 11, + C'S, also increases in the market uncertainty ¢. B
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