APPENDIX B10
OPTIMAL PRICE FINDING FOR THE CASE IV.1

Obijective function
Player 1:

1
n

Maxpl[pl—]/222+n12}1 m1+1_ nl_l/z + P =P, +& E_ i +p1_p2

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

m1+l_ nl_]v/z + P — P, <

s.t. X, <1 or <
' 2 2(m, -1 2(m, -1

&_l/z_nz + P.— P, >0

and  x,, =0 or >
2 2(_m2) 2(_m2)

m, Y2-n, p-p, M+l n-Y2 p-p,

and X <
2 2(_m2) 2(_m2) 2 2(m1_1) 2(m1_1)

<
<X, or

C.

and  V-p,+n =V -p,+n,
Player 2:

1
1/ —=-n
IVlaXp2(p _22”‘12) 1 im+l n-Y2 p-p, M2 PP,
1
2

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

m1+1_ nl_]/z + P — P <1

S.t. X, <1 or <
' 2 2(m, -1 2(m, -1
and X, >0 or my _Y2-n, PP g
2 2(_m2) 2(_m2)
and XCZSX01 Or&_]/z_n2+p1_p2<m1+1_ nl_]v/2+ P — P,

2 2(_m2) 2(_m2) -2 2(m1 _1) 2(m1 _l)

and V-p,+n =V —-p,+n,

Lagrange function:

1
—-n

L, = pl_]/22+n12 1m+l n-Y2 p-p, m 2 * p-p,

2 2l 2 2m -1 2m-1) 2 2(-m,) 2(-m,)
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_ul(ml"'l_ n1_1/2 + P — P2 _1J+ Z(mz 1/2_n2+p1_p2]

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

_ﬂs(&_l/z—nz + P — P, _(ml'i‘l_ nl_]v/z N P, — P, J]
2 2(_m2) 2(_m2) 2 Z(m1 _1) 2(m1 _1)

— (P =0, = (p, —ny)) (B.173)

1
~-n
(P _]/22+an1_1 m1+1_ n —12 " P.— P, +m2 2 +p1_p2
1

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

u m+l n-Y2  p-p, |, (M _Y2-n, P-p,
T2 2m -1 2(m -0 L2 2(-m,)  2(-m,)

_ﬂ{&_j/z_nz + pl_ pz _(ml"'l_ nl_j/z + pl_ pz )J
2 2(_m2) 2(_m2) 2 Z(ml_l) Z(ml_l)

— (P =1, = (p, —n,)) (B.174)

First order condition and complementary slackness are as follow.

Player 1:

o
op,

\%

v

1
—(-5-164,(m, =1) +5m, —5m, —16,m
32(m1_1)m2( /11( 1 ) 1 2 HoMy
+8n, +16p, —8p, + 4(~8x, (M, —1)m, +2m’m, — 2m?
+2mm; +4u,(m, +m, —1)—2m,n, —n/ + (m, —m,)n?

0 (B.175)

—2myn, —4(m, —m,) p, +2(m,—m,) p,

(mg+1 n -1/2 L PPy > 0 (B.176)
2 2(m -1 2(m -1)

0 (B.177)
—ﬂl m+1 n -12 Tl PR - 0 (B.178)
2 2(m, -1 2(m,-1)
m, 12-n, PP > 0 (B.179)
2 2(_m2) 2(_m2)
0 (B.180)
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oL m 2-n - B
,Uz 1 — luz[_z_l/ 2 + pl pzj - 0 (8181)
O, 2 2(-m,) 2(-m,)
a, _ _ &_l/z_anrpl_pz _[m1+1
Otty 2 2(-m,) 2(-m,) 2
Y2 op-p, s 0 (B.182)
2(m, -1 2(m, -1
My 2 0 (B.183)
%: _ &_l/z_n2+pl_p2 _[m1+1
* Outy 2 2(-m)  2(-m,) 2
ST N S = 0 (B.184)
2(m, -1 2(m, -1
oL B
L= —(p-m—(p,—n,)) = 0 (B.185)
Oty
Player 2:
oL, 1
-~ = —(3+164,(m;, —-1)-3m, — 29m, +164,m
op, 32(m1—1)m2( (M, —1) = 3m, 2 22

~8n, —8p, +16p, — 4(-84,(m, —1)m, —8m,m, +2m’m,
—2m?Z +2mm; +42,(m, +m, —1) +2m,n, —2m,n,

+ (1_ m, + mz)n22 - 2(m1 - mz) Py + 4(m1 - mz) pz)) =0 (B-186)

% - _(ml+1_ nl_l/z + P, — P2 _]J > 0 (3_187)

o4 2 2(m, -1 2(m, -1)
SLoe Ml mol2 piop _1} S (B.189)
o4 2 2(m, -1 2(m,-1)
o, - om Y2-n, p-p (B.190)
o4, 2 2(-m,) 2(-m,)
A, > 0 (B.191)

s g Me V27N PP = 0 (B.192)
12 2(m,)  2(-m;)
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% = — &_l/z_nZ_i_pl_pz_ m1+1
0% 2 2(-m,) 2(-m,) \ 2
LS e .0 (©.193)
2(m =1 2(m, -1
4 z 0 (B.194)
g%; ) &_]/2—”2+p1—p2_ m, +1
* 04, 2 2(-m,) 2(-m,) 2
_n-Y2  p-p, -0 (©.195)
2(m, -1 2(m, -1)
oL
—2 = —(p,-n,—(p,—-ny)) = 0 (B.196)
o,

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

solution of p,, P,, 4y, ty, ts, ty, A, Ay, A5, @nd A, are as follow.

1
p, = B —m 1) (1-m, +17m, —16m,m, + 4n, —4mn,

+4m,n, +2n2 —2m,n? +2m,n/ —4n, +4m,n,

—4m,n, +2n —2mn? +2m2n§) (B.197)
1
p, = m(_l+ m, —17m, +16m,m, +4n, —4mn,

+4m,n, —2nZ +2m,n} —2m,n’ —4n, +4mn,

—4m,n, —2n2 +2mn? —2m2n§) (B.198)
y7A = 0
75 = 0
My = 0
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1
= — = (2-2m, —6m, +8m,m, —4m?m, + 4m?
N 16(1—ml)m2( 1 2 11 1 o 2

—4m,m’ —6n, +6m,n, —2m,n, +n; —m,n? +m,n; +2n,

—2mn, +6m,n, —n> +mn; — m2n22)

= 0

4L = 0

L = 0

A, = ;(Z— 2m, —6m, +8m,m, —4m/m, +4m
16(1—m,)m,

2 2 2 2
—4mm; —6n, +6mn, —2m,n, +n; —mn; +m,n; +2n,

—2m,n, +6m,n, —n> +mn’ — m2n22)

Since this is the only result from this system of equations, we can interpret the

result s, = p, = uy =4, =1, =1, =0 that the case when the market separating line,

X, =0o0r x, =1 will not occur because the constraints are not binding.



