APPENDIX B9
OPTIMAL PRICE FINDING FOR THE CASE 111

Obijective function
Player 1:

Max, pl_]/22+nl2 m+1 n -12 L Pi=p,  (m+m,
2 2 2(m -1 2(m, -1 2

1

——nN
_nny) ey ]+&_ 2 % PP
Z(ml_mz) 2(m1_m2) 2 2(_m2) 2(_m2)

ml+l_ nl_l/z + P, — P, <1
2 2(m; -1 2(m -1)

s.t. X, <1 or

&_l/z_nz + P.— P, >0
2 2(_mz) 2(_m2)

and  x, =0 or

and X. <X. or &_]/2—n2+pl—ngml+m2_ (nl_nz) n P.— P
2 2(-m,) 2(-m,) 2 2(m,-m,) 2(m,—m,)

<X or m1+m2_ (nl_nz) 4 P, — Py <m1+1_ n1_1/2 + P.— Py
' 2 Z(ml_mz) 2(m1_m2)_ 2 Z(ml_l) 2(m1_1)

Player 2:

2 2 _ _
Max,, pl_]/Z 0 Y (mo+l 1/2 L PP, (mytm,
2 2 2(m, -1 2(m, -1 2

1
——N
_ (n,.—ny) + P~ Py }_&_ 2 ¢ +pl_pz
2(m1_m2) 2(m1_m2) 2 2(_m2) 2(_m2)

s.t. X, <1 or m+1 n-Y2 L PP

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

and  x, >0 or My _Y2-n, PPy

2 2(-my) 2(-m,)

and X <X. or m, 1/2—n2+p1—p2<m1+m2_ (nl_nz) n P.— Py

2 2(_m2) 2(_m2) N 2 2(m1 - mz) 2(m1 - mz)
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and X3§XCl or m+m, (nl_nz) " P — P, <m1+1 n1_1/2+ P, — P,

C.

2 2(m1 - mz) 2(m1 - mz) -2 2(m1 _1) 2(m1 _1)

Lagrange function:

L _ 0 Y2240l Ym+1 n 12 L =P, (m+m,
' ' 2 2 2(m -1 2(m -1) 2

_ (nl_nz) n P, — P, }_mz ]7/2_”2+p1_p2J

2(m1 - mz) 2(m1 - mz) 7_ 2(_m2) 2(_m2)

— 1 m1+1_ nl_]v/z + PL— P, -1 +u &_l/z_nz_’_pl_pz
2 2m-1) 2(m-Y 120 2(-my)  2(-m,)

—u m +m, (n,—n,) + pp—p, [m+1 n -2 + P — Py
’ 2 Z(ml_mz) Z(ml_mz) 2 2(m1_1) Z(ml_l)

B (&_M—nz LoD _[mwmz
4

2 2(_m2) 2(_m2) 2
— (nl_nz) n P.— P, J] (B.143)
2(m1 - mz) 2(m1 - mz)
L= (pz_]/22+n§j[l_[ml+l_ n, —1/2 P _(ml+m2
2 2 2(m, -1 2(m, -1) 2

— (n, —n,) n Ps— P }_mz ]/2_n2+p1_p2j]

2(m1 o mz) 2(m1 - mz) 7_ 2(_m2) 2(_m2)

_ﬂi(mﬁ‘l_ nl_l/z + PL— Py _1]+/12[&_]/2_n2+ pl_pzj
2 2(m1_1) 2(m1_1) 2 2(_m2) 2(_m2)

) m+m, (n,—n,) + pp—p, [(m+1 n -1/2 + P.— P,
? 2 Z(ml_m2) Z(ml_mZ) 2 Z(ml_]‘) Z(ml_l)

_ mz_]v/z_nz pl_pZ_ m, +m,
A — +
2 2(_m2) 2(_m2) 2

z(ml - mz) 2(m1 - mz)

B Sl ) R il D (B.144)
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First order condition and complementary slackness are as follow.

Player 1:
oL, 1 2
— = my -84, +8u, +8m, +4n° —8n
o, 16(m, ~1)(m, —m,)m, " 77 A TR TR T
—16p, +8p,) + M (-5—8u, +8u,(1+m,)—4n +8n, +16p,
—-8p, —M,(9+8x, +8m, +4n> —16p, +8p,)) + m,(4—8u,
—8u,(m, —1)—8n, + m,(5+ 8, +4n,(2+n,)
~16p, +8p,))) = 0 (B.145)
b _ o (m+l o nm-V2 P, > 0 (B.146)
o, 2 2(m, -1 2(m, -1
w = 0 (B.147)
/'11%: — m1+1_ nl_]7/2 + P.— P, -1 — 0 (B.148)
Oy 2 2(m -1) 2(m, -1
o _ o om _Y2-nm p-p, (B.149)
Oty 2 2(-my) 2(-m,)
i, = 0 (B.150)
1, aal—l — #Z[E_J/Z_nz + P — pzj — 0 (B.l51)
H 2 2(-m,) 2(-m,)
% — m1+m2_ (nl_nz) P~ P, _(ml"‘l
Otty 2 2(m;—m,)  2(m, —m,) 2
S MY2 L pop > 0 (B.152)
2(m, -1) 2(m,-1)
s = 0 (B.153)
aLl: _ m1+m2_ (nl_nz) + Py — P _(ml+1
’ Oty ’ 2 2(m; —m,)  2(m, —m,) 2
B I 2 = 0 (B.154)
2(m1 _1) 2(m1 _1)
% — &_]/z_nz_i_pl_pz _(ml"'mz
OHy 2 2(-my) 2(-m,) 2
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_=ng) L PP ) > 0 (B.155)
Z(ml_mz) Z(ml_mz)
My = 0 (B.156)
ale _ &_]7/2_”2+p1_p2_ m, +m,
48,“4 2 2(-m,) 2(-m,) 2
_ (nl_nz) + pl_pZ ]J - 0 (8157)
z(ml_mz) 2(ml_m2)

Player 2:

oL, 1

— = m, (-4 +84, +84,(m, —-1) +8n, + m, (13

apz 16(m1 _1)(m1 _mz)mz ( 2( 2 3( 2 ) 1 2(

~84, —8n, +4n? +8p, —16p,)) + m?(-3+84, -84, +8m,
+4n,(2+n,)+8p, —16p,)+m,(3+84, —84,(1+m,)
—4n,(2+n,)-8p, —m,(9—84, +8m, +4n; +8p,)

+16(1+m,)p,) = 0 (B.158)

o, _ (Ml nm-V2 pop > 0 (B.159)

04 2 2(m, -1 2(m, -1)

Y3 = 0 (B.160)
Oy Ml moV2 pop ) (B.161)
oA, 2 2(m -1 2(m,-1)

o, _ o om 12-m pmp (B.162)

o4, 2 2(-m,) 2(-m,)

A, = 0 (B.163)

ple= g [Me Y20 PP = 0 (B.164)
oA, 2 2(-m,) 2(-m,)

a,

m1+m2_ (nl_nz) + P — P, _ m1+1
8/13 2 z(ml_mz) 2(m1_m2) 2

_ nl_j/z + P.— P,
2(m, -1) 2(m,-1)

\%

0 (B.165)
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A= 0 (B.166)
%: ) m+m, (nl—nz) + Pr—P, m +1
* 02, T2 2m-m) 2m-m) ( 2
Y2 op-p, = 0 (B.167)
2(m, -1 2(m, -1
o, . m_12-n, p-p (mem
oA, 2 2(-m,)  2(-m,) 2
~ (n,—ny) n PL— P, ) > 0 (B.168)
2(m, —m,) 2(m, —m,)
A= 0 (B.169)
%_ _2 &_]/z_nz_i_pl_pz_ m, +m,
4 - 4
oA, 2 2(-m,) 2(-m,) 2
_ (n,—ny) L PP j = 0 (B.170)
2(m, —m,) 2(m,-m,)

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

solution of p,, P,, 44, 1y, ts, ty, A, Ay, A5, @NdA, are as follow.

1
= - 7m, —7m/ —4m, + 27mm
P 24(—ml+mf—mlm2+m§)( S n

—24m?m, —23m; +24m,m7, +8m,n, —8mzn, +8m;n;
—8m/’n? +8m,m,n? —8m’n/ —8m,n, +8m/n,
+4m,n; —4m’n’ +4mm,n> —4m22n22) (B.171)

1 2
= - -m,+m; +4m, +27mm
P2 24(—m1+mf—mlm2+m22)( P b

—24m?m, —31m? +24m,m’ —8m,n, +8m’n, +4m,n/

—4m/n/ +4mm,n/ —4m?Zn? +8m,n, —8m/’n,
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+8m;n2 —8m/n; +8m,m,n; —8m22n22) (B.172)
0
0

o o o o o



