Technical appendix

Here we complete the steps missing in the proofs and provide the expressions that have been left out.
Second, we give the expressions for the expected profits in the private values and common value model

that have been used for the examples in sections 6.1 and 6.2.

Proof of Corollary 3

We show here that %A’U)D > 0. This is equivalent to prove that %% > 0 and that R(n) =
G'(n)S(n,k)(n+A+1)—2G(n)[(k+X)(n+A+1)+S(n, k)] > 0. But R(n) is a polynomial function of degree
3 with R"(n) = 12k(k — 1)2X(k + X) > 0 for all n and R"(k) = 6k?(k — 1)(k + A)(Ak +2X\%2 +3X +2) >0,
R'(k) = k(k—1)[AE* +2(302 +5A+3) k> + (1203 + 4202 + 49X+ 18) k2 + 6A (1 + )2 (4 + M)k +6A2(1+1)?] > 0
and R(k) = k(k — 1)(1 + A)[2K" + (322 + 14X\ + 8)Kk® + (5A3 + 34X + 42X + 14)k% + (203 + 2302 + 37\ +

16) Ak + 4X2(1 + X\)?] > 0. Therefore R(n) > 0 for all n and %AUJD > 0.

Proof of Proposition 6

We need to prove that J(n) > 0 for all n, J"(k) > 0, J"(k) > 0, J'(k) > 0 and J(k) > 0. Computing
and rearranging we get that

JW(n) = 24[(k + N)2(2k + N)d2(1) — (L +X)2(2k + N p1 (k)] = 24(k — 1)[(4\ + 6)k2 + (1022 + 19X + 6)k +
(5A%2 + 10X +4)A] > 0,

J" (k) = 6(k—1)[(2XA+3)4k3 + (2122 +45X+20)2k? + (5323 + 13622 +98A+20) b+ (3X+2)2(2A+3)A] > 0,

J"(k) = 2(k — 1)[(4X\ + 6)k* + (487 + 111X + 58)k3 + (583 + 16422 + 137X + 33)2k% + (942" + 30673 +
33202 + 143X\ 4 22)k + (12X\* +43)3 + 54)\% + 29\ + 6)2)] > 0,

J'(k) = (k=1)(L+X)(2k +X)[(2X + 3)4k3 + (19X + 42X +20)2k? + (433 + 117A2 + 88X + 16)k + 14\* +
453 + 4722 4 20\ + 4] > 0 and

T(k) = (2k + X) (1 (1) (k — 1) + d2(1)(k — 1)*)S* > 0.

Proof of Proposition 7

We need to prove that AwY — Aw%F is positive for all n > k. This expression is positive whenever
L(n) is positive, where L(n) = 2k(k — 1)(4k + kX + X)2X(1 + N)2S(n, k)?S(n,1)% — A(A + 2)?(2k +
A)2[S(n, 1222 _on (k) (n — k)" — S(n, k)2 322y ne(1)(n — 1)7]. This is a polynomial function of degree

four. Computing and rearranging,



L% (n) = 48k(k — 1)A3(1 + A)2[4(A% 4 BX + 5)k® + 4(3A% + 16A2 + 20X + 5)k? + (8A3 + 4702 + 64\ +
20) Ak + (A3 + 8A2 + 12X + 4)A\?] > 0.

L"(k) = 24k (k — 1)A3(14 X)2[4(A% +5X +5)k* +8(3A3 + 17A2 + 25\ 4+ 10)k3 + (36A% + 22723 4- 404)2 +
252X + 44)k2 + (17TA* + 12173 + 24172 + 176\ + 40) Ak + 2(A* + 923 + 2072 + 16X + 4)\?] > 0.

L"(k) = 4k(k — DA3(1 + X)2[4(A% 4+ 5X + 5)k° + 4(13XA3 + 76A2 + 120\ + 55)k* + (1440% + 955X3 +
191622 + 1480\ + 380) k> + (1415 + 104201 + 242273 4 236422 + 960X + 116)k? + (53X° 4+ 4392 + 1133)3 +
125522 + 608X + 100) Ak + (623 + 4722 + 68X + 20)(1 + A\)2A%] > 0.

L'(k) = 2k(k — D)X3(1+X)3(2k + M) [8(A2 +5X +5)k* + (4223 4+ 25072 4 392X+ 176) k3 + (57A1 + 3893 +
TTON2+56424128) k2 4+ (28N 421 TA +-505\3 448002+ 188 A +24) k+2(2X5 4+ 18X +-47TA3 45202 424\ +4) \] > 0.

L(k) = 2k(k — DX} (1 + N2k + M) (A2 + 58X +5)k+ X3 +7A2 + 130+ 7)] > 0

They are all positive because all the terms are positive. Thus, L(n) and Aw? — AwY" are positive for

alln > k.

Proof of Proposition 9

We have that L(k, t) = k22(k — 1)2[1 4 (k — 1)] > 0 for all £ and 2L — _9k2(k — 1)(k + 1 — ) < 0

for all n and . On the other hand, M(n,t) = L5 and M(n,0) = 8k2(k — 1)> > 0 and M(n,1) =

—4k2(k — 1)[(n — k)2(3k —2) + (k — 1)(2n — k)] < 0. Moreover, XM — 120%2(k — 1) (n — 1)2 > 0 for all

t and ZMO0) — 9412k — 1) [k(n — k)2 +n[n — 2+ 2(k —2)] + (k—2)2 + k + 1] <0.

Expected profits in the private values model

Substituting the output decisions of the general model with p = 1 into the expected profits, we have that

E(rP) = g?’P + g?’P where g?’P = gP and

9?’ (n, k) = m [TZW ] 95

where vy = (2k +A)(2+ X —p)?[1+ p(k — D]?[2(k — 1)(1 — p) + A, v1 = 2(2k + A)(k — D)p(1 — p)(2+ X —
P+ p(k — D][2(1 = p) + kp] and v = (5 — 1)p(1 = p)[2(1 — p) + N](2h + N)[1 + p(k — 1] + ¥p?]. The
expected profits when firms remain independent are E(r}) = gjl\),’P + g]L(,’P where g&(n) = g¥'(n,1). In the

example of Section 6.1, when £k =2, n =4 and A =1,

AGUP — 180 + 840p + 965> — 630p> — 1398p* — 204p° + 189p° — 67 2
I 6(1 + p)2(—15 — 20p + 3p2)2 o

This is positive whenever p < 0.985.



Expected profits in the common value model

Substituting the output decisions of the general model with ¢ = 1 into the expected profits, we have that
E(r¢) = g?’c + g?’c where g?’c = gP and

th(2k + N2+ X —t)2[1 +t(k—-1)] ,

U,C
Cln, k) = .
gr (n, k) 2NV (n, K, 1, 1) 7

The expected profits when firms remain independent are E(7$;) = gjl\),’c + g%’c where ¢§ (n) = g% (n,1).

In the example of Section 6.2, when £k =2, n =4 and A =1,

t(45 + 30t — 10t — 60t3 — 99¢* + 30t°)

Ag)C = 3 2)2 90
6(1+ £)2(—15 — 20¢ + 32)

This is positive whenever ¢ < 0.8.



