Table 1: Payoffs with no externalities?

Upstream Competition

Upstream Monopoly (Us owns Ug)

UD,

’UD2

VU A

’UUB

+ o+ o+

I + o+

+ o+ o+

L <3H(D1D2UAUB) + (D1 D2U,)

H(DlUAUB) + H(DlUA) — 3H(D2UB)
x(H(DlDQUB) — I(D:Usg) + H(DlUB))

UpD,

y(—3[H(D2UAUB) —TI(D305)] - H(DQUA)>>

= <3H(D1D2UAUB) +TI(D1D2U )
S1(D1UAUR) — I(D1Ux4) + 31(DsU5)
x(H(DlDQUB) —(DU5) — H(DlUB))

y(H(DQUAUB) —(DsUp) + H(D2UA)))

% <3H(D1D2UAUB) +II(D1 DU 4)
H(DlUAUB) + H(DlUA) — 3H(D2UB)

x(—g[H(D1D2UB) —TI(D2UB)] — H(DlUB))

y(H(DQUAUB) —I(D2Up) + H(D2UA))>

i <3H(D1D2UAUB) —3II(D1 DU 4)
(D, UAUg) — (DU A) + 31(DyUp)
m(H(DngUB) —(DaUp) + H(DlUB))

y(H(DgUAUB) —(D;Up) — H(D2UA))>

’UD2

VU A

’UUB

+ +

+ o+

L <3H(D1D2UAUB) + (D1 D2U )
H(DlUAUB) + H(DlUA)
(1 — y)H(DlDQUB) — 3yH(D2UAUB)

w@mHuwmm%O

= <3H(D1D2UAUB) +T1(D1D2U )
3I(D,UAUg) — (D1 UA)
(1 = y)I(D1D2Up) + yl(D2UaUp)

yIl(DyU4) — (1 — y)H(DlUB>>

L <3H(D1D2UAUB) +T1(D1 D2U4)
I(D1UAUg) +11(D1Ua)
3(1 — y)H(DlDQUB) + yH(DQUAUB)

ylI(DyUA) — (1 — y)H(DlUB)>

5 <3H(D1D2UAUB) —3II(D1 DU 4)
(D,UAUg) —(D1U4)

(1 —y)II(D1DUg) + yII(D2UAUR)

w@mwawmm%Q

d(vp, +ru, ) -
O(—) -

9(vp, +VUA)

sl — L((D;UAUR) — T(D3U5) )

L(1(Dy DaUp) — H(DQUB))

d(vp, +1/UA)

(—x)

O(vpy+vu,)

9(—y)

L ((DUAT) ~ (D1 D3Up) )

TWhere (z,y) = (1,1) for NI, (0,1) for FI, and (1,0) for BI.



Table 2: Payoffs in competitive externalities case
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Table 2: (Continued)
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