APPENDIX B8
OPTIMAL PRICE FINDING FOR THE CASE I1.1

Obijective functions

Player 1:
1
Maxpl[pl__]/22+nlzJ1_[m1+m2_ (n,—n,) + P — P, J_,'_mz_ 2 ¢ +p1_p2
2 2 z(ml_mz) z(ml_mz) 2 2(_mz) 2(_mz)
st x »1or Mmfl_ M V2 P
“ 2 2(m, —1) 2(m -1)
and  x, >0 or My _Y2-n, PP
2 2(_m2) 2(_m2)
m1+m2_ (nl_nz) P — P,

and  x. <1 or + <
2 2(m1 - mz) 2(m1 - mz)

and X, <X, or ﬂ_]/z_n2+p1_ngm1+m2_ (n,—n,) n P, — P,
2 3 2 2(_m2) 2(_m2) 2 2(m1_m2) 2(ml_m2)

Player 2:

2 2(m1 - mz) 2(m1 - mz) 2 2(_m2) 2(_m2)

1
“-n
Maxpz(p2_1/22+”§J m+m, (n,—n,) " Pp—P, |M 2 : +p1_p2

s.t. X, =1 or m +1_ n, -2 n P — P, >1
1 2 2m -1 2(m -1
and x>0 or &_l/z_nZ_i_pl_pzZO
2 2(-my)  2(-m,)
and X <1 or m, +m, (n,—n ) P.— P,
. 2 2(m, m) 2(m, mz)
and X <X.  or mz ]/2 n2 — P m1+m2_ (nl_nz) + P.— P,

2 2( mz) 2( mz) 2 Z(ml_mZ) 2(m1_m2)
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Lagrange function:

1
L _ (pl—]/22+anl—[ml+mz— (Mn-n) . PP j+rT12_2_nz L PP
2 2 Z(ml_mz) Z(ml_mz) 2 2(_m2) 2(_m2)
o m+1 n 12 % 4 o, &_]/Z—n2+ P, — P,
2 2(m -1 2(m, -1 2 2(-my) 2(-m,)
— 11, m1+m2_ (nl_nz) n P — Py _1]
2 2(m1 - mz) 2(m1 - mz)

- i, &_1/2_”2+ P — Py _(ml+m2

2 2(_m2) 2(_m2) 2
_ (nl_nz) + pl_ p2 ] (8113)
2(m1 - mz) 2(m1 - mz)
1
L2 = _]/22+n22 m1+mz_ (nl_nz) i P.— P, _ &_E_nz +p1_p2
T 2 2m-m) 2m-m) |2 2(m) 2-m,)

2 2(m -1 2(m,-1) 2

_}_2’1 m1"’1_ nl_]v/z n P — Py “1l+4 m, ]7/2_”2+p1_p2
L2 2(-m,)  2(-m,)

o Mmtm, (n . —n,) P & Bl R
’ 2 Z(ml_mz) 2(m1_m2)

) ﬂ_l/z_nz_i_pl_pz_ m, +m,
2 2(-m,) 2(-m,) 2

— (nl — nZ) + pl B pZ Jj (8114)

Z(ml - mz) 2(m1 - mz)

First order condition and complementary slackness are as follow.

Player 1:

oL, 1 3

— = 4m, —8mm, —8m, (15, — 1, — (14 —2)mM, —ny
or, B~ S, e e~ )

+m,(~5-8u, +8u,(L+m,) —4m,(5— 2, + 24, +6m,)

+8m,n, —4n2 +8n, +16p, —8p, + m2(5-8u, +8u,
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+8m,(m, +3)+4n’ —8n, —16p, +8p2))) = 0 (B.115)
% — m1+1_ n _]7/2 + P — Py -1 > 0 (8116)
o1, 2 2(m -1 2(n -
W >0 (B.117)
1%= 1 m+1 n -12 I e P S - 0 (B.118)
o, 2 2Am -1 2(m, 1)
o~ om Y2-n, p-p > 0 (B.119)
ou, 2 2(-my) 2(-m,)
= 0 (B.120)
o 2 m, Y2-n, p.-p, - 0 (B.121)
o, 2 2(-my) 2(-m,)
o _(ml +m,  (n,—n,) O &l ! _1j > 0 (B.122)
o, 2 2(m,—m,) 2(m, —m,)
4w o= 0 (B.123)
u oL _ _ﬂ{ml +m,  (n —n,) L PP _1J = 0 (B.124)
o1, 2 2(m,—m,) 2(m, —m,)
B (mdn nes (mon
o, 2 2(m) 2(-my) | 2
_ (n,—ny) " PL— P, ] > 0 (B.125)
2(m;—m,) 2(m, —m,)
4o =0 (B.126)
oL _ (M Y2-n, p-p, (MM,
" ou, 12 2(m) 2(-m) \ 2
B (n,—n,) n Pr— P Jj = 0 (B.127)
2(m;, —m,) 2(m, —m,)
Player 2:
oL, 1 3
iy B —4m, +8m’m, +8m -4+ A4M, +N
o, T~ g " e B = me )

+m2(~3+84, —84, —8m,(L+m,)+4n,(n, +2)+8p, —16p,)
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+m,(3+84, -84,(m, +1) +4m,(1-24, + 24, + 2m, — 2n,)

—4n,(n, +2)—8p, +16p,)) = 0 (B.128)
a, _ m+l_n-Y2 b 0 (B.129)
o, 2 2(m, -1 2(m, -1
L = 0 (B.130)
Ao pfmatl m-V2 L P-pe = 0 (B.131)
oA, 2 2(m-1) 2(m, -1
oL~ m 12-m, p-p (B.132)
Oty 2 2(-m,)  2(-m,)
L, = 0 (B.133)
2, %L /12[&—]/2_”2 P sz: 0 (B.134)
O, 2 2(-my) 2(-m,)
% - _(m1+m2 . (nl_nz) n Pr— P _]) > 0 (B.135)
aﬂ’a 2 2(m1 o mz) 2(m1 o mz)
L = 0 (B.136)
13%= 4 m+m, (n,—n,) el I - 0 (B.137)
Ol 2 2(m1 - mz) 2(m1 - mz)
% — . &_]/2—n2+p1—p2 _[ml"'mz
oA, 2 2(-m,)  2(-m,) 2
. (nl — nz) n PL— P J > 0 (3.138)
2(m1 - mz) 2(m1 - mz)
A, = 0 (B.139)
ﬂAai: _/14 ﬂ_l/z_nz_‘_pl_pz_(ml"'mz
oA, 2 2(-m,)  2(-m,) 2
~ (n,—ny) + PL— P Jj = 0 (B.140)
z(ml - mz) 2(m1 - mz)

By applying market clear condition g, +q, =1 and 0<q, <1, 0<q, <1, the

only solution of p,, p,, 4, 1y, s, 144, A4, A,, A5, @andA, are as follow.
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5m, —8m? +4m? —8m,m, +8m. —4m,n, —2m,n’ —2m,n;

B.141
- (B.141)

7m, —8m/ +4m.} +8mm, —8m2 —4m,n, +2m,n} +2m,n;

B.142
o (B.142)

o o o o o



