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This technical appendix extends the analysis in section 4 of the paper to consider the
setting where the VIP and its rivals set their retail prices simultaneously and noncoopera-
tively. The notation here is the same as in the paper, except the p,’s are no longer employed

whereas the following new variables are employed, for 7, j, k € {1,2,3} all distinct:
0 = zi+situ; p; = 45 —'V?M Pij = 287+ Yik Vik - (1)

Each of these variables is positive, and p;; = pj;.

The necessary conditions for equilibrium prices are as specified in (9) in the paper:
BO;+> viypi—2Bp = 0. (2)
JFi

(2) implies that the equilibrium prices solve the system:

28 =9 — Y13 D1 01
— V12 28 — Vo3 D2 = f 0y | - (3)
— 713 — V23 23 D3 03

Denote the determinant of the Jacobian of (3) by
J = 2[48° —vi271379s — B0+ +735)] > 0.

Applying Cramer’s Rule to (3) and using (1) provides the equilibrium prices:

p; = ?] [ (452 - 'V?k:) 0; + (26%]' + Vik %’k) 9]‘ + (Q/B’Yik + Yij ij) Hk}
_ B
= j[pii0i+pij0j+pik0k]' (4)
Differentiating (4), using (1), provides:
gi J - 5—57 > 0. (5)
"Recall that 2, = % +¢; +w; and u; = 3 57 for i =1,2,3.



To analyze the VIP’s sabotage choice, label the VIP firm 1, without loss of generality.

Then s; = 0, w; = c*, uy = %[(wQ—c“)*yu—i—(wg—c“)vw], and uy = ug = 0. The
VIP’s objective function is:
T1(s2,83) = [P — a1 — "] QT+ [wa — "] Q5 + [ws — "] Q5 — K(s2,53), (6)

where Qf = a; — Bpf + > 7,;p; is the demand for firm i’s product evaluated at the
J#i
equilibrium prices. Differentiating (6), using (5) and the envelope theorem, yields for j = 2, 3:
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+ [w3 c ] |: 6 aS] +723 88] 88]
_ B [ e U U
-7 (pf —c1 — ") (712 P2; + V13 st) — (wg — ") (ﬁ P25 — V23 st)
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j
Straightforward calculations, employing (1), provide:
V12 P25 T V13 P35 = V14 [452 - ’Y%k} + Y1k [2 8723 + Y12 713] = 25,013'- (8)
(7) and (8) imply:
aﬂ— /8 e U U
(9_3; = j[(m —C —C )26/013' — (wy — ") (5/)2j _723P3j)
u 0K (52,5
_(w?)_c)(ﬂp3j_723p2j)]_%' 9)
j

Differentiating (9), using (5), provides, for j, k = 2, 3:

0y _ é 23 .31?? _aQK(S2783) _ 253P1j/}1k _32K(82,83) (10)
Js;j Osy J P1j 05y, 059 053 J? 0s90s3

(10) implies that the Hessian of m(s2, s3) is:

2 63 P%Q P12 P13
2 - (1)

P12 P13 9%3



where Hy is the Hessian of K (s3, s3).

Proposition TA1. Absent direct sabotage costs, m1(s2,S3) is a convex function.

Proof. Ignoring the positive coefficient 2%3 and Hp, the diagonal elements of the Hessian in
(11) are positive and the determinant is zero. Therefore, the Hessian is singular and positive

semidefinite. W

Proposition TA2. Absent direct sabotage costs, if the VIP charges input prices equal to

upstream marginal cost, then the VIP will foreclose both rivals.

Proof. (9) implies that under the stated conditions, for j = 1, 2:

omy _ 2 52013‘
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[P —c—c"] > 0. W

Proposition TA3. Suppose the VIP experiences no diseconomies of scope in sabotaging

621((52,83

rivals (so B5a0es L <0 ). Then the rate at which the VIP’s profit increases with its sabotage

of one rival increases with the level of sabotage directed at the other rival.

Proof. (5) and (10) imply that under the stated conditions:

0*my _ 28 pra prs _ 0K (s2, 53)
059 0s3 J Osg Ds3

Assume now that K(ss,s3) is sufficiently convex to ensure that m(ss,s3) is a strictly

concave function and the optimal sabotage choice is interior.

Proposition TA4. Suppose firm 2 is the VIP’s closest rival (so 7,5 > 713) and the VIP’s
rivals pay the same input price. Then the VIP’s sabotage of firm 2 exceeds its sabotage of

firm 3, provided the marginal cost of sabotaging the closer rival never exceeds the marginal

cost of sabotaging the other rival at equal levels of sabotage (so 6K§822’S3) < aK(aZ’SR’) for all

S = S3).



Proof. Denote the common input price by w = ws = ws. Then (9) implies that under the

stated conditions, for j = 2, 3:

9 oK (-
8is; = g (Pl —e1—c*)2Bpy; — (w—c*) (B —7a3) (/)jj + p23) - a—si) ) (12)

(12) implies that, for sy = s3:

0 0
a_7;21 - 3_7;; = ? [(PY =1 = ") 2B (p12 — p13) — (W — ") (B = 723) (P22 — p33) ] . (13)

From (1):
Pra— P13 = 28712+ Y13Ye3 — 2873 +V12723) = [28 —Ya3][V12 — 73] > 05 and
Pas— pss = 4B =l — (48°—1) = 15— > 0. (14)

The remainder of the proof follows from applying the second-order Taylor series, as in

the proof of Proposition 4 in the paper. B

Proposition TA5. The rate at which the VIP’s profit increases with increased sabotage of
either rival increases as: (i) the demand intercept of any firm increases; or (ii) the down-

stream production cost of either rival increases.

Proof. For j = 2,3 and + = 1, 2, 3:
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The proposition follows from (15) because, from (1):
00; 0z 1 00, 0z
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