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1 Matsumura and Sunada (2013)

(strategic misleading advertising)

(demand-enhancing) 2

Hattori and Higashida (2012)

Hattori and Higashida (2012)

Matsumura and Sunada (2013)

Matsumura and Sunada (2013)

(2017a)

3

Matsumura and Sunada (2013)

1 2

2 1

2 2 3

4

5

2

1 n i = {0,1, · · · ,n} 0

1 (2017a, 2017b)

2 Glaeser and Ujhelyi (2010)
3 (2014), Yanagihara and Kunizaki (2016)
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i = {1,2, · · · ,n} 4

zi ∈ (−∞,∞) zi > 0 zi < 0

(k/2)z2
i (k > 0) Z ≡ ∑n

i=0 zi

Glaeser and Ujhelyi (2010)

qi ∈ [0,∞) Q ≡ ∑n
i=0 qi

P P = P(Q,βZ)

Q Z

β ∈ [0,1] β (valuable

advertisement) β = 1

β = 0 (persuasive)

4 β = 0

β = 1

P̂ = P(Q,Z)

P = P(Q,βZ) = a+βZ −bQ,

P̂ = P(Q,Z) = a+Z−bQ

a > 0 b > 0

0 c0 i

c c0 > c

5

a > c0

q ≡ qi, i = {1, · · · ,n}

ĉ0 = c0 c

ĉ0 = c

2 4

4 n
5 c = 0

Matsumura and Sunada (2013) c = 0

c = 0
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4.6

a

(a � c0) 2

bk > 2n 6

0 π0 ≡ (P(Q,Z)− c0)q0 − (k/2)z2
0 i πi ≡ (P(Q,Z)− c)qi − (k/2)z2

i

π ≡ πi, i = {1, · · · ,n}

CS ≡
∫ Q

0
P(Y,βZ)dY −P(Q,Z)Q (2.1)

P = P(Q,βZ)

P(Q,Z)Q

β = 1

β = 0 P Z

β ∈ [0,1]

PS ≡
n

∑
i=0

πi = π0 +nπ = P(Q,Z)Q− c0q0 −ncq− k
2

n

∑
i=0

z2
i

= P(Q,Z)Q− c0q0 −ncq− k
2
(z2

0 +nz2) (2.2)

(z ≡ zi, i = {1, · · · ,n})

W ≡CS+PS =
∫ Q

0
P(Y,βZ)dY −P(Q,Z)Q+

n

∑
i=0

πi

=
∫ Q

0
P(Y,βZ)dY − c0q0 −ncq− k

2
(z2

0 +nz2) (2.3)

2 (two-stage game) 1 i

zi 2 1

(z0,z) i qi 2

(subgame perfect Nash equilibrium: SPNE) (backward

6 bk > max{β 2,2n(1−β )2,2n/(n+ 2)2} β ∈ [0,1]
bk > 2n
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induction) 2

3

3.1

3.1 SPNE

z0 z Z, q0

q Q W (2017a)

z0
β [bk−2n(1−β )2](a−c0)+n(1−β )[bk+2β 2−2n(1−β )2](c0−c)

bkB0

z 2(1−β ){β (1−β )(a−c0)+[bk−β 2+n(1−β )2](c0−c)}
bkB0

Z β (a−c0)+3n(1−β )(c0−c)
B0

q0
[bk−n(1−β )(2−β )](a−c0)−n[bk−β (3−2β )+n(1−β )2](c0−c)

bB0

q β (1−β )(a−c0)+[bk−β 2+n(1−β )2](c0−c)
bB0

Q [bk−2n(1−β )2](a−c0)+3nβ (1−β )(c0−c)
bB0

W B1(a−c0)
2+B2(a−c0)(c0−c)+B3(c0−c)2

2b2kB2
0

3.1:

B0 = B0(β )≡ bk−β 2 −2n(1−β )2 > 0;

B1 = B1(β )≡ (bk−β 2)(B0 +β 2)2 −4nβ 2(1−β )4;

B2 = B2(β )≡ 2nβ (1−β ){3B2
0 +[3β 2 +4(2n−1)(1−β )2]B0 +6n(1−β )2[β 2 −2(1−β )2]};

B3 = B3(β )≡ n{2B3
0 +[2β 2 +(9n−4)(1−β )2]B2

0 +3n(1−β )2[3β 2 +4(n−2)(1−β )2]B0 +18n2(1−β )4[β 2 −2(1−β )2]}.

a,c0,c,b,k,n,β 7

a = 1, c = 0, b = 1 c0 ∈ (0,1), k > 2n

3.2

3.2

ĉ0 ∈ [c,c0]

ĉ0 = c0 > c

ĉ0 = c

ĉ0 = αc0, α ≤ 1

3.3 SPNE
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z0

β [k−2n(1−β )2](1−c0)+n(1−β )[k+2β 2−2n(1−β )2]c0

kB0

z 2(1−β ){β (1−β )(1−c0)+[k−β 2+n(1−β )2]c0}
kB0

Z β (1−c0)+3n(1−β )c0

B0

q0
[k−n(1−β )(2−β )](1−c0)−n[k−β (3−2β )+n(1−β )2]c0

B0

q β (1−β )(1−c0)+[k−β 2+n(1−β )2]c0

B0

Q [k−2n(1−β )2](1−c0)+3nβ (1−β )c0

B0

W B1(1−c0)
2+B2(1−c0)c0+B3c2

0

2kB2
0

3.2:

B0 = B0(β )≡ k−β 2 −2n(1−β )2 > 0;

B1 = B1(β )≡ (k−β 2)(B0 +β 2)2 −4nβ 2(1−β )4;

B2 = B2(β )≡ 2nβ (1−β ){3B2
0 +[3β 2 +4(2n−1)(1−β )2]B0 +6n(1−β )2[β 2 −2(1−β )2]};

B3 = B3(β )≡ n{2B3
0 +[2β 2 +(9n−4)(1−β )2]B2

0 +3n(1−β )2[3β 2 +4(n−2)(1−β )2]B0 +18n2(1−β )4[β 2 −2(1−β )2]}.

z0 z Z, q0

q Q W

(2017b)

z0
2{bk(n+2)[a−(n+1)ĉ0+nc]+2n(ĉ0−c)}

bk(n+2)A0

z 2[bk(n+2)(a−2c+ĉ0)−2(ĉ0−c)]
bk(n+2)A0

Z 2[a−ĉ0+n(a−c)]
A0

q0
bk(n+2)[a−(n+1)ĉ0+nc]+2n(ĉ0−c)

bA0

q bk(n+2)(a−2c+ĉ0)−2(ĉ0−c)
bA0

Q k(n+2)[a−ĉ0+n(a−c)]
A0

W b2k2(n+2)2A1(a−ĉ0)[(n+1)(a−ĉ0)+2n(ĉ0−c)]+A2(ĉ0−c)2

2b2k(n+2)2A2
0

3.3:

A0 ≡ bk(n+2)2 −2(n+1)> 0;

A1 = A1(β )≡ bk(n+3)(n+2)2 −4(n+1)(n+2)(1−β )−4;

A2 = A2(β )≡
n[b3k3(3n+8)(n+2)4 −4b2k2n(n+2)3(1−β )−4b2k2(2n2 +9n+12)(n+2)2 +8bk(n+3)(n+2)2 −16(n+1)].

β W a,c0,c,b,k,n 6

3.1 a = 1, c = 0,

b = 1 3.4
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z0

2{k(n+2)[1−(n+1)ĉ0]+2nĉ0}
k(n+2)A0

z 2[k(n+2)(1+ĉ0)−2ĉ0]
k(n+2)A0

Z 2(1−ĉ0+n)
A0

q0
k(n+2)[1−(n+1)ĉ0]+2nĉ0

A0

q k(n+2)(1+ĉ0)−2ĉ0

A0

Q k(n+2)(1−ĉ0+n)
A0

W k2(n+2)2A1(1−ĉ0)[(n+1)(1−ĉ0)+2nĉ0]+A2ĉ2
0

2k(n+2)2A2
0

3.4:

A0 ≡ k(n+2)2 −2(n+1)> 0;

A1 = A1(β )≡ k(n+3)(n+2)2 −4(n+1)(n+2)(1−β )−4;

A2 = A2(β )≡ n[k3(3n+8)(n+2)4 −4k2n(n+2)3(1−β )−4k2(2n2 +9n+12)(n+2)2 +8k(n+3)(n+2)2 −16(n+1)].

4

ĉ0 = c0

ĉ0 = c

β

2 (β = 0)

(β = 1)

4.1

(ĉ0 = c0, β = 0) 4.2

(ĉ0 = c0, β = 1) 4.3

(ĉ0 = c, β = 0) 4.4 (ĉ0 = c,

β = 1) 4.1

(before privatization) B (after

privatization) A 4.1

x = x(ĉ0,β ) 4.1

(ĉ0 = c0, β = 0)

ZB(c0,0) ZA(c0,0)



9濱田弘潤：民営化と広告投資　混合寡占市場と純粋寡占市場における広告競争の比較分析
(β = 0) (β = 1)

(ĉ0 = c0) 4.1 4.2

(ĉ0 = c) 4.3 4.4

4.1:

4.1 (ĉ0 = c0, β = 0)

4.1.1

z0 z0

zB
0 (c0,0) =

nc0

k
≷ zA

0 (c0,0) =
2{k(n+2)[1− (n+1)c0]+2nc0}

k(n+2)[k(n+2)2 −2(n+1)]

⇔c0 ≷ Xz0(c0,0)(k,n)≡
2k(n+2)

k(n+2)(n3 +4n2 +6n+2)−2n(n2 +3n+4)
(4.1)

Xz0(c0,0)(k,n)
7 c0

Xz0
0 1 c0

∂Xz0(c0,0)

∂k < 0,
∂Xz0(c0,0)

∂n < 0 k (k ⇑)

n (n ⇑) c0 > Xz0(c0,0)(k,n)

z0

z z

zB(c0,0) =
2(k+n)c0

k(k−2n)
≷ zA(c0,0) =

2[k(n+2)(1+ c0)−2c0]

k(n+2)[k(n+2)2 −2(n+1)]

⇔c0 ≷ Xz(c0,0)(k,n)≡
k(n+2)(k−2n)

(n+1)(n+2)(n+3)k2 +(n4 +6n3 +12n2 +6n−2)k−2n(n2 +3n+4)
(4.2)

Xz(c0,0)(k,n) Xz ∈ (0,1)

c0
∂Xz(c0 ,0)

∂k > 0,
∂Xz(c0 ,0)

∂n < 0 k (k ⇑) c0 < Xz(c0,0)(k,n)

n (n ⇑) c0 > Xz(c0,0)(k,n)

z

z

7
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Z Z

ZB(c0,0) =
3nc0

k−2n
≷ ZA(c0,0) =

2(1− c0 +n)
k(n+2)2 −2(n+1)

⇔c0 ≷ XZ(c0,0)(k,n)≡
2(1+n)(k−2n)

k[3n(n+2)2 +2]−2n(3n+5)
(4.3)

XZ(c0,0)(k,n) XZ ∈ (0,1)

c0
∂XZ(c0,0)

∂k > 0,
∂XZ(c0,0)

∂n < 0 k (k ⇑) c0 < XZ(c0,0)(k,n)

n (n ⇑) c0 > XZ(c0,0)(k,n)

Z

Z

4.1.2

q0 q0

qB
0 (c0,0) =

(k−2n)(1− c0)−n(k+n)c0

k−2n
≷ qA

0 (c0,0) =
k(n+2)[1− (n+1)c0]+2nc0

k(n+2)2 −2(n+1)

⇔c0 ≶ Xq0(c0,0)(k,n)≡
(n+1)(k−2n)(k(n+2)−2)

(n+2)(n+1)2k2 +(n4 +4n3 −6n−2)k−2n(n+2)(n−1)
(4.4)

Xq0(c0,0)(k,n) Xq0
∈ (0,1)

c0
∂Xq0(c0 ,0)

∂k > 0,
∂Xq0(c0 ,0)

∂n < 0 k (k ⇑) c0 < Xq0(c0,0)(k,n)

n (n ⇑) c0 > Xq0(c0,0)(k,n)

q0

q q

qB(c0,0) =
(k+n)c0

k−2n
≷ qA(c0,0) =

k(n+2)(1+ c0)−2c0

k(n+2)2 −2(n+1)

⇔c0 ≷ Xq(c0,0)(k,n)≡
k(n+2)(k−2n)

(n+1)(n+2)k2 +n(n2 +6n+6)k−2n(n+3)
(4.5)

Xq(c0,0)(k,n) Xq ∈ (0,1)

c0
∂Xq(c0 ,0)

∂k > 0,
∂Xq(c0 ,0)

∂n < 0 k (k ⇑) c0 < Xq(c0,0)(k,n)

n (n ⇑) c0 > Xq(c0,0)(k,n)
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q

q

Q Q

QB(c0,0) = 1− c0 ≷ QA(c0,0) =
k(n+2)(1− c0 +n)
k(n+2)2 −2(n+1)

⇔c0 ≶ XQ(c0,0)(k,n)≡
k(n+2)−2(n+1)

(n+1)[k(n+2)−2]
(4.6)

XQ(c0,0)(k,n) XQ ∈ (0,1) c0

∂XQ(c0 ,0)

∂k > 0,
∂XQ(c0 ,0)

∂n < 0

k (k ⇑) c0 < XQ(c0,0)(k,n)

n (n ⇑) c0 > XQ(c0,0)(k,n)

Q

Q

1. (ĉ0 = c0) (β = 0)

(i)

(ii)

(iii)
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4.1.3

W

W B =
k(k−2n)2(1− c0)

2 +n[2(k−2n)3 +(9n−4)(k−2n)2 +12n(n−2)(k−2n)−36n2]c2
0

2k(k−2n)2
(4.7)

W A =
k2(n+2)2A1(1− c0)[(n+1)(1− c0)+2nc0]+A2c2

0

2k(n+2)2[k(n+2)2 −2(n+1)]2
(4.8)

A1 ≡ k(n+3)(n+2)2 −4(n2 +3n+3) , A2 ≡ n{k3(3n+8)(n+2)4 −4k2n(n+2)3 −4k[k(2n2 +9n+12)−2(n+

3)](n+2)2 −16(n+1)} c0 2 k, n

3 c0 = 0.5, k = 20, n = 1

2

8

k = 20, n = 1 c0

c0 4.1

c�

W
W�

W�

10.750.50.250

1

0.875

0.75

0.625

0.5

0.375

0.25

4.1: (ĉ0,β ) = (c0,0) c0 W (c0 ∈ (0,1))

c0 W B >W A c0 W B <W A

c0 W B > W A c0 = 0.5

W B >W A

1(i) c0

8 c0 = 0.5 c = 0 a = 1 n = 1

k > 2n k = 20
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2

4.1 c0

c0

c0

1

c0 = 0.5, n = 1 k

k 4.2

k

W W�

W�

3025201510

0.375

0.37

0.365

0.36

0.355

0.35

0.345

4.2: (ĉ0,β ) = (c0,0) k W (k ∈ [8,30])

k k

W B <W A k W B >W A k = 10 W B >W A

1(ii)
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c0 = 0.5, k = 20 n

n 4.3

n

W
W�

W�

87654321

4

3

2

1

0

4.3: (ĉ0,β ) = (c0,0) n W (n ∈ [1,8])

n = 1 W B >W A n ∈ [1,8]

9 n

1(iii)

9 bk > 2n n < 10
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4.2 (ĉ0 = c0, β = 1)

4.2.1

z0 z0

zB
0 (c0,1) =

1− c0

k−1
≷ zA

0 (c0,1) =
2{k(n+2)[1− (n+1)c0]+2nc0}

k(n+2)[k(n+2)2 −2(n+1)]

⇔c0 ≶ Xz0(c0,1)(k,n)≡
k(n+2)[k(n2 +4n+2)−2n]

(n+2)(n2 +2n+2)k2 +4n(k−1)
(4.9)

Xz0(c0,1)(k,n) c0 ∈ (0,1)

Xz0
> 1 c0 c0 < Xz0

zB
0 (c0,1)> zA

0 (c0,1)

z z

zB(c0,1) = 0 < zA(c0,1) =
2[k(n+2)(1+ c0)−2c0]

k(n+2)[k(n+2)2 −2(n+1)]
(4.10)

Z Z

ZB(c0,1) =
1− c0

k−1
≷ ZA(c0,1) =

2(1− c0 +n)
k(n+2)2 −2(n+1)

⇔c0 ≶ XZ(c0,1)(k,n)≡
k(n2 +2n+2)

k(n2 +4n+2)−2n
(4.11)

XZ(c0,1)(k,n) XZ ∈ (0,1)

c0

(ZB(c0,1) = zB
0 (c0,1))

∂XZ(c0,1)

∂k < 0,
∂XZ(c0,1)

∂n < 0

k (k ⇑) n (n ⇑)

c0 > XZ(c0,1)(k,n)

Z
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4.2.2

q0 q0

qB
0 (c0,1) =

k(1− c0)−n(k−1)c0

k−1
≷ qA

0 (c0,1) =
k(n+2)[1− (n+1)c0]+2nc0

k(n+2)2 −2(n+1)

⇔c0 ≶ Xq0(c0,1)(k,n)≡
k[k(n+2)(n+1)−n]

(n+2)(n+1)2k2 −n(n2 +5n+3)k+2n2
(4.12)

Xq0(c0,1)(k,n) Xq0
∈ (0,1)

c0
∂Xq0(c0 ,1)

∂k < 0,
∂Xq0(c0 ,1)

∂n < 0 k (k ⇑) n

(n ⇑) c0 > Xq0(c0,1)(k,n)

q0

q q

qB(c0,1) = c0 ≷ qA(c0,1) =
k(n+2)(1+ c0)−2c0

k(n+2)2 −2(n+1)

⇔c0 ≷ Xq(c0,1)(k,n)≡
k(n+2)

k(n+1)(n+2)−2n
(4.13)

Xq(c0,1)(k,n) Xq ∈ (0,1)

c0
∂Xq(c0 ,1)

∂k < 0,
∂Xq(c0 ,1)

∂n < 0 k (k ⇑) n

(n ⇑) c0 > Xq(c0,1)(k,n)

q

Q Q

QB(c0,1) =
k(1− c0)

k−1
≷ QA(c0,1) =

k(n+2)(1− c0 +n)
k(n+2)2 −2(n+1)

⇔c0 ≶ XQ(c0,1)(k,n)≡
k(n+2)+n(n+1)

k(n+1)(n+2)−n
(4.14)

XQ(c0,1)(k,n) XQ ∈ (0,1) c0

∂XQ(c0 ,1)

∂k < 0,
∂XQ(c0 ,1)

∂n < 0

k (k ⇑) n (n ⇑)

c0 > XQ(c0,1)(k,n)

Q
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2. (ĉ0 = c0) (β = 1)

(i)

(ii)

(iii)

4.2.3

W

W B =
k(1− c0)

2 +2n(k−1)c2
0

2(k−1)
(4.15)

W A =
k2(n+2)2[k(n+3)(n+2)2 −4](1− c0)[(n+1)(1− c0)+2nc0]+A2c2

0

2k(n+2)2[k(n+2)2 −2(n+1)]2
(4.16)

A2 ≡ n{k3(3n+8)(n+2)4 −4k[k(2n2 +9n+12)−2(n+3)](n+2)2 −16(n+1)} c0 2

k, n 4.1.3

c0 = 0.5, k = 20, n = 1 2

k = 20, n = 1 c0

c0 4.4

c0 (ĉ0,β ) = (c0,0) 4.1.3

c0 W B >W A c0

W B <W A c0 W B >W A

4.1.3 2(i)

c0
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c�

W W�

W�

10.750.50.250

1

0.875

0.75

0.625

0.5

0.375

0.25

4.4: (ĉ0,β ) = (c0,1) c0 W (c0 ∈ (0,1))

4.4 c0

c0 c0

(β = 0) (β = 1)

4.1 4.4

4.1.3 c0 = 0.5 W B >W A

WB <WA

c0 = 0.5, n = 1 k

k 4.5

4.1.3 k

W B <W A 4.1.3 k

k

2(ii)

c0 = 0.5
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k

W

W�

W�

3025201510

0.3975

0.395

0.3925

0.39

0.3875

0.385

0.3825

0.38

4.5: (ĉ0,β ) = (c0,1) k W (k ∈ [8,30])

c0 = 0.5, k = 20 n

n 4.6

n

W W�

W�

87654321

2

1.75

1.5

1.25

1

0.75

0.5

4.6: (ĉ0,β ) = (c0,1) n W (n ∈ [1,8])

n = 1 W B <W A

n ∈ [2,8]

n

2(iii)
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c0 = 0.5 n ∈ [2,8]

4.3 (ĉ0 = c, β = 0)

ĉ0 = c

c = 0 ĉ0 = 0

4.3.1

z0 z0

zB
0 (0,0) =

nc0

k
≷ zA

0 (0,0) =
2

k(n+2)2 −2(n+1)

⇔c0 ≷ Xz0(0,0)(k,n)≡
2k

n[k(n+2)2 −2(n+1)]
(4.17)

Xz0(0,0)(k,n) Xz0
∈ (0,1)

c0

∂Xz0(0,0)

∂k < 0,
∂Xz0(0,0)

∂n < 0 k (k ⇑) n

(n ⇑) c0 > Xz0(0,0)(k,n) z0

z z

zB(0,0) =
2(k+n)c0

k(k−2n)
≷ zA(0,0) =

2

k(n+2)2 −2(n+1)

⇔c0 ≷ Xz(0,0)(k,n)≡
k(k−2n)

(k+n)[k(n+2)2 −2(n+1)]
(4.18)

Xz(0,0)(k,n) Xz ∈ (0,1)

c0
∂Xz(0,0)

∂k > 0

k (k ⇑) c0 < Xz(c0,0)(k,n)

z

4.1.1 4.2.1
∂Xz(0,0)

∂n

n z
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Z Z

ZB(0,0) =
3nc0

k−2n
≷ ZA(0,0) =

2(n+1)

k(n+2)2 −2(n+1)

⇔c0 ≷ XZ(0,0)(k,n)≡
2(n+1)(k−2n)

3n[k(n+2)2 −2(n+1)]
(4.19)

XZ(0,0)(k,n) XZ ∈ (0,1) c0

∂XZ(0,0)
∂k > 0,

∂XZ(0,0)
∂n < 0

k (k ⇑) c0 < XZ(0,0)(k,n)

n (n ⇑) c0 > XZ(0,0)(k,n)

Z

Z

4.3.2

q0 q0

qB
0 (0,0) =

(k−2n)(1− c0)−n(k+n)c0

k−2n
≷ qA

0 (0,0) =
k(n+2)

k(n+2)2 −2(n+1)

⇔c0 ≶ Xq0(0,0)(k,n)≡
(n+1)(k−2n)[k(n+2)−2]

[(n+1)k−n(2−n)][k(n+2)2 −2(n+1)]
(4.20)

Xq0(0,0)(k,n) Xq0
∈ (0,1)

c0
∂Xq0(0,0)

∂k > 0,
∂Xq0(0,0)

∂n < 0 k (k ⇑) c0 < Xq0(0,0)(k,n)

n (n ⇑) c0 > Xq0(0,0)(k,n)

q0

q q

qB(0,0) =
(k+n)c0

k−2n
≷ qA(0,0) =

k(n+2)

k(n+2)2 −2(n+1)

⇔c0 ≷ Xq(0,0)(k,n)≡
k(n+2)(k−2n)

(k+n)[k(n+2)2 −2(n+1)]
(4.21)

Xq(0,0)(k,n) Xq ∈ (0,1)

c0
∂Xq(c0 ,0)

∂k > 0,
∂Xq(c0 ,0)

∂n < 0 k (k ⇑) c0 < Xq(0,0)(k,n)

n (n ⇑) c0 > Xq(0,0)(k,n)

q
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q

Q Q

QB(0,0) = 1− c0 ≷ QA(0,0) =
k(n+1)(n+2)

k(n+2)2 −2(n+1)

⇔c0 ≶ XQ(0,0)(k,n)≡
k(n+2)−2(n+1)

k(n+2)2 −2(n+1)
(4.22)

XQ(0,0)(k,n) XQ ∈ (0,1) c0

∂XQ(0,0)

∂k > 0,
∂XQ(0,0)

∂n < 0

k (k ⇑) c0 < XQ(c0,0)(k,n)

n (n ⇑) c0 > XQ(c0,0)(k,n)

Q

Q

3. (ĉ0 = 0) (β = 0)

(i)

(ii)

(iii)

4.1 ĉ0 = 0 4.1

3
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4.3.3

W

W B =
k(k−2n)2(1− c0)

2 +n[2(k−2n)3 +(9n−4)(k−2n)2 +12n(n−2)(k−2n)−36n2]c2
0

2k(k−2n)2
(4.23)

W A =
k(n+1)[k(n+3)(n+2)2 −4(n2 +3n+3)]

2[k(n+2)2 −2(n+1)]2
(4.24)

c0 2 k, n

c0 = 0.5, k = 20, n = 1 2

k = 20, n = 1 c0

c0 4.7

c�

W W�

W�

10.750.50.250

1

0.875

0.75

0.625

0.5

0.375

4.7: (ĉ0,β ) = (0,0) c0 W (c0 ∈ (0,1))

W A c = 0

4.1.3

c0 W B >W A c0 W B <W A

c0 = 0.5 W B <W A

c0 W B >W A

4.1.3 3(i)

c0
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4.7

c0 c0

c0

3(i)

c0 = 0.5, n = 1 k

k 4.8

k

W

W�

W�

3025201510

0.5

0.45

0.4

0.35

0.3

4.8: (ĉ0,β ) = (0,0) k W (k ∈ [8,30])

k W B <W A

k

W B k

W A k

k

c0 = 0.5, k = 20 n

n 4.9

n = 1 W B <W A n ∈ [2,8] W B >W A

3(iii)
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n

W
W�

W�

87654321

4

3

2

1

0

4.9: (ĉ0,β ) = (0,0) n W (n ∈ [1,8])

4.1.3

4.4 (ĉ0 = c, β = 1)

4.4.1

z0 z0

zB
0 (0,1) =

1− c0

k−1
≷ zA

0 (0,1) =
2

k(n+2)2 −2(n+1)

⇔c0 ≶ Xz0(0,1)(k,n)≡
k(n2 +4n+2)−2n
k(n+2)2 −2(n+1)

(4.25)

Xz0(0,1)(k,n) Xz0
∈ (0,1)

c0

∂Xz0(0,1)

∂k < 0,
∂Xz0(0,1)

∂n > 0 k (k ⇑) c0 > Xz0(0,1)(k,n)

n (n ⇑) c0 < Xz0(0,1)(k,n)

z0
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z z

zB(0,1) = 0 < zA(0,1) =
2

k(n+2)2 −2(n+1)
(4.26)

Z Z

ZB(0,1) =
1− c0

k−1
≷ ZA(0,1) =

2(n+1)

k(n+2)2 −2(n+1)

⇔c0 ≶ XZ(0,1)(k,n)≡
k(n2 +2n+2)

k(n+2)2 −2(n+1)
(4.27)

XZ(0,1)(k,n) XZ ∈ (0,1) c0

(ZB(0,1) = zB
0 (0,1))

∂XZ(0,1)
∂k < 0,

∂XZ(0,1)
∂n > 0

k (k ⇑) c0 > XZ(0,1)(k,n) n

(n ⇑) c0 < XZ(0,1)(k,n)

Z

Z

4.4.2

q0 q0

qB
0 (0,1) =

k(1− c0)−n(k−1)c0

k−1
≷ qA

0 (0,1) =
k(n+2)

k(n+2)2 −2(n+1)

⇔c0 ≶ Xq0(0,1)(k,n)≡
k[k(n+1)(n+2)−n]

[k(n+1)−n][k(n+2)2 −2(n+1)]
(4.28)

Xq0(0,1)(k,n) Xq0
∈ (0,1)

c0
∂Xq0(0,1)

∂k < 0,
∂Xq0(0,1)

∂n < 0 k (k ⇑) n

(n ⇑) c0 > Xq0(0,1)(k,n)

q0

q q

qB(0,1) = c0 ≷ qA(0,1) =
k(n+2)

k(n+2)2 −2(n+1)
≡ Xq(0,1)(k,n) (4.29)
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Xq(c0,1)(k,n)

qA(0,1) Xq ∈ (0,1) c0

∂Xq(0,1)
∂k < 0,

∂Xq(0,1)
∂n < 0 k

(k ⇑) n (n ⇑) c0 > Xq(0,1)(k,n)

q

Q Q

QB(0,1) =
k(1− c0)

k−1
≷ QA(0,1) =

k(n+1)(n+2)

k(n+2)2 −2(n+1)

⇔c0 ≶ XQ(0,1)(k,n)≡
k(n+2)+n(n+1)

k(n+2)2 −2(n+1)
(4.30)

XQ(0,1)(k,n) XQ ∈ (0,1) c0

∂XQ(0,1)

∂k < 0,
∂XQ(0,1)

∂n < 0

k (k ⇑) n (n ⇑)

c0 > XQ(0,1)(k,n)

Q

4. (ĉ0 = 0) (β = 1)

(i)

(ii)

(iii)
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4.4.3

W

W B =
k(1− c0)

2 +2n(k−1)c2
0

2(k−1)
(4.31)

W A =
k(n+1)[k(n+3)(n+2)2 −4]

2[k(n+2)2 −2(n+1)]2
(4.32)

c0 2 k, n 4.1.3

c0 = 0.5, k = 20, n = 1 2

k = 20, n = 1 c0

c0 4.10

c�

W W�

W�

10.750.50.250

1

0.875

0.75

0.625

0.5

0.375

4.10: (ĉ0,β ) = (0,1) c0 W (c0 ∈ (0,1))

W A c = 0

4.2.3

4.3.3

c0 (ĉ0,β ) = (0,0) 4.3.3

c0 W B >W A c0

W B <W A c0 W B >W A

4.3.3 4(i)
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(β = 0) (β = 1)

4.7 4.10

4.3.3 c0 = 0.5 WB <WA

c0 = 0.5, n = 1 k

k 4.11

k

W

W�

W�

3025201510

0.5

0.475

0.45

0.425

0.4

0.375

0.35

4.11: (ĉ0,β ) = (0,1) k W (k ∈ [8,30])

4.3.3 k

W B <W A 4.3.3 k

k

4(ii)

c0 = 0.5

c0 = 0.5, k = 20 n

n 4.12

n = 1 W B <W A

n ∈ [2,8]

n

4(iii)
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n

W W�

W�

87654321

2

1.75

1.5

1.25

1

0.75

0.5

4.12: (ĉ0,β ) = (0,1) n W (n ∈ [1,8])

4.5 (ĉ0 = αc0)

4.1.3 4.4.3 (ĉ0 = c0)

(ĉ0 = 0)

(ĉ0 = αc0, α ∈ [0,1])

a = 1, c = 0, b = 1, c0 = 0.5, k = 20, n = 1

α ∈ [0,1]

α

(β = 0) 4.13 W B ≈ 0.3764

W A α 2 U α

W B <W A (W B >W A)

(β = 1) 4.14 W B ≈ 0.3816

W A α 2 U

α W B <W A α W B >W A
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W

W�

W�

10.750.50.250

0.44

0.42

0.4

0.38

0.36 α

4.13: α W

α W B <W A

4.4

W

W�

W�

α

10.750.50.250

0.46

0.44

0.42

0.4

0.38

0.36

4.14: α W



新潟大学　経　済　論　集32 第104号　2017－Ⅱ
4.6 β

4.1.3 4.4.3 (β = 0) (β = 1)

β

β

a = 1, c = 0, b = 1, c0 = 0.5, k = 20, n = 1 β

W B β β ∈ [0,1]

U β (β = β̃ ≈ 0.5318)

W B α

W A (α = 1)

(α = 0) β 1 4.15

(W A
α=1 <W A

α=0)

4.15 (α = 1) β W B >

W A
α=1 β W B <W A

α=1 β

(α = 0) β

(W B <W A
α=0, ∀β ∈ [0,1])

W W
A
α=0

�
10.750.50.250

0.46

0.44

0.42

0.4

0.38

W
A
α=1W�

4.15: β W
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5

1(i), 3(i)

2(i), 4(i)

1 4 (ii), (iii)

4

4

4.1, 4.4, 4.7, 4.10

4.13, 4.14

4.14 β

β U

4.15

1 2

2 (c(qi) = (k/2)q2
i )

2

JSPS (B) No.16H03612 (C) No.16K03615
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A

A.1

� Xz0(c0,0)(k,n)≡ 2k(n+2)
k(n+2)(n3+4n2+6n+2)−2n(n2+3n+4)

� k > 2n ( )> 2n2(n3 +6n2 +13n+11)> 0 Xz0(c0,0)(k,n)> 0.

� Xz0(c0,0)(k,n) < 1 ⇔ v1(k) ≡(n+2)(n2+4n+6)k−2(n2+3n+4)>0. k > 2n, n ≥ 1 v1(k) > v1(2n) =
2(n4 +6n3 +13n2 +9n−4)> 0. Xz0(c0,0)(k,n)< 1

�
∂Xz0(c0,0)

∂k =− 4n(n+2)(n2+3n+4)
[k(n+2)(n3+4n2+6n+2)−2n(n2+3n+4)]2

< 0.

�
∂Xz0(c0,0)

∂n = −2k k(n+2)2(3n2+8n+6)−2(2n3+9n2+12n+8)
[k(n+2)(n3+4n2+6n+2)−2n(n2+3n+4)]2

. k > 2n, n ≥ 1 ( )> 2(3n5 + 20n4 +

48n3 +47n2 +12n−8)> 0
∂Xz0(c0,0)

∂n < 0

� Xz(c0,0)(k,n)≡ k(n+2)(k−2n)
(n+1)(n+2)(n+3)k2+(n4+6n3+12n2+6n−2)k−2n(n2+3n+4)

� k > 2n, n ≥ 1 ( )> 6n(n+2)D1 > 0; D1 ≡ n3 +4n2 +3n−1 > 0 Xz(c0,0)(k,n)> 0.

� Xz(c0,0)(k,n)< 1 ⇔ v2(k)≡(n+2)(n2+4n+2)k2+(n4+6n3+14n2+10n−2)k−2n(n2+3n+4)>0. k > 2n, n ≥ 1

v2(k)> v2(2n) = 6n(n+2)D1 > 0. Xz(c0,0)(k,n)< 1

�
∂Xz(c0 ,0)

∂k = (n+2)(3n4+18n3+34n2+18n−2)k2−4n(n+2)(n2+3n+4)k+4n2(n+2)(n2+3n+4)
[(n+1)(n+2)(n+3)k2+(n4+6n3+12n2+6n−2)k−2n(n2+3n+4)]2

. ( ) x1(k)
k > 2n, n ≥ 1 x′1(k) =2(n+2)[(3n4+18n3+34n2+18n−2)k−2n(n2+3n+4)]>12n(n+2)2D1>0 x1(k)

k x1(k)> x1(2n) = 12n2(n+2)2D1 > 0
∂Xz(c0 ,0)

∂k > 0

�
∂Xz(c0 ,0)

∂n = −k 2(n+2)3k3+(n4+12n3+46n2+72n+38)k2−2(2n5+12n4+26n3+27n2+16n+12)k+4n2(n2+4n+2)
[(n+1)(n+2)(n+3)k2+(n4+6n3+12n2+6n−2)k−2n(n2+3n+4)]2

. ( )

x2(k) k> 2n, n≥ 1 x′2(k)=2[3(n+2)3k2+(n4+12n3+46n2+72n+38)k−(2n5+12n4+26n3+27n2+16n

+12)]>6(n+2)2(4n3+12n2+6n−1)>0 x2(k) k x2(k)> x2(2n) = 12n(n+2)2D1
∂Xz(c0 ,0)

∂n < 0

� XZ(c0,0)(k,n)≡ 2(1+n)(k−2n)
k[3n(n+2)2+2]−2n(3n+5)

� k > 2n, n ≥ 1 ( )> 6nD1 > 0 XZ(c0,0)(k,n)> 0.

� XZ(c0,0)(k,n)< 1 ⇔ v3(k) ≡k(3n2+12n+10)−2(n+3)>0. k > 2n, n ≥ 1 v3(k) > v3(2n) = 6D1 > 0.

XZ(c0,0)(k,n)< 1

�
∂XZ(c0,0)

∂k = 12n(1+n)D1

{k[3n(n+2)2+2]−2n(3n+5)}2 > 0.

�
∂XZ(c0,0)

∂n =−2
(6n3+21n2+24n+10)k2−2(3n4+6n3+3n2+2n+3)k−8n2

{k[3n(n+2)2+2]−2n(3n+5)}2 . ( ) x3(k) k > 2n, n ≥ 1

x′3(k) =2[(6n3+21n2+24n+10)k−2(3n4+6n3+3n2+2n+3)]>4(n+3)(3n3+6n2+3n−1)>0 x3(k) k

x3(k)> x3(2n) = 12n(n+1)D1 > 0
∂XZ(c0,0)

∂n < 0

� Xq0(c0,0)(k,n)≡ (n+1)(k−2n)(k(n+2)−2)
(n+2)(n+1)2k2+(n4+4n3−6n−2)k−2n(n+2)(n−1)

� ( ) x4(k) k> 2n, n≥ 1 x′4(k)=2(n+2)(n+1)2k+n4+4n3−6n−2>5n4+20n3+20n2+2n−2>0

x4(k) k x4(k)> x4(2n) = 6n2D1 > 0 ( ) ( )

Xq0(c0,0)(k,n)> 0.

� Xq0(c0,0)(k,n)< 1 ⇔ v4(k)≡(n+1)(n+2)k2+n(n2+6n+6)k−2n(n+3)>0. k > 2n, n ≥ 1 v4(k)> v4(2n) =
6nD1 > 0. Xq0(c0,0)(k,n)< 1

�
∂Xq0(c0 ,0)

∂k = n(n+1) (n+2)(3n3+12n2+12n+2)k2−4n(n+2)(3n+5)k−4n(n2−n−3)
[(n+2)(n+1)2k2+(n4+4n3−6n−2)k−2n(n+2)(n−1)]2

. ( ) x5(k) k >
2n, n ≥ 1 x′5(k) =2(n+2)(3n3+12n2+12n+2)k−4n(n+2)(3n+5)>12n(n+2)D1>0 x5(k) k

x5(k)> x5(2n) = 12n(n2 +2n−1)D1 > 0
∂Xq0(c0 ,0)

∂k > 0 .

�
∂Xq0(c0 ,0)

∂n =− (n+1)2(n+2)2k4+(2n5+15n4+40n3+42n2+12n−4)k3−2n(n5+6n4+20n3+42n2+49n+24)k2+4n(2n4+9n3+18n2+18n+6)k−8n2(n2+2n+3)

[(n+2)(n+1)2k2+(n4+4n3−6n−2)k−2n(n+2)(n−1)]2
.

( ) x6(k) k > 2n, n ≥ 1 x′6(k) =4(n+1)2(n+2)2k3+3(2n5+15n4+40n3+42n2+12n−4)k2
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−4n(n5+6n4+20n3+42n2+49n+24)k+4n(2n4+9n3+18n2+18n+6)>12n(4n6+27n5+62n4+49n3−4n2−14n+2)>0 x6(k) k

x6(k)> x6(2n) = 24n2(n+1)(n2 +2n−1)D1 > 0
∂Xq0(c0 ,0)

∂n < 0

� Xq(c0,0)(k,n)≡ k(n+2)(k−2n)
(n+1)(n+2)k2+n(n2+6n+6)k−2n(n+3)

� k > 2n, n ≥ 1 ( )> 2n(3n3 +12n2 +9n−3)> 0 Xq(c0,0)(k,n)> 0.

� Xq(c0,0)(k,n) < 1 ⇔ v5(k) ≡n[(n+2)k2+(n2+8n+10)k−2(n+3)]>0. k > 2n, n ≥ 1 v5(k) > v5(2n) =
6nD1 > 0. Xq(c0,0)(k,n)< 1

�
∂Xq(c0 ,0)

∂k = n(n+2) (3n2+12n+10)k2−4(n+3)k+4n(n+3)
[(n+1)(n+2)k2+n(n2+6n+6)k−2n(n+3)]2

. ( ) x7(k) k > 2n, n≥ 1

x′7(k)=2(3n2+12n+10)k−4(n+3)>12D1>0 x7(k) k x7(k)> x7(2n)= 12nD1 > 0
∂Xq(c0 ,0)

∂k > 0

�
∂Xq(c0 ,0)

∂n = −k (n+2)2k3+2(n+1)(n2+6n+10)k2−2(n2+1)(n2+4n+6)k−4n2

[(n+1)(n+2)k2+n(n2+6n+6)k−2n(n+3)]2
. ( ) x8(k) k > 2n,

n≥ 1 x′8(k)=3(n+2)2k2+4(n+1)(n2+6n+10)k−2(n2+1)(n2+4n+6)>6(n+1)(3n3+13n2+14n−2)>0 x8(k)

k x8(k)> x8(2n) = 12n(n+2)D1 > 0
∂Xq(c0 ,0)

∂n < 0

� XQ(c0,0)(k,n)≡ k(n+2)−2(n+1)
(n+1)[k(n+2)−2]

� k> 2n, n≥ 1 ( )> 2(n+1)(n2+2n−1)> 0, ( )> 2(n2+n−1)> 0 XQ(c0,0)(k,n)>
0.

� XQ(c0,0)(k,n)< 1 ⇔ kn(n+2)> 0. XQ(c0,0)(k,n)< 1

�
∂XQ(c0 ,0)

∂k = 2n(n+2)
(n+1)[k(n+2)−2]2

> 0.

�
∂XQ(c0 ,0)

∂n = −k k(n+2)2−2(n2+2n+2)
(n+1)2[k(n+2)−2]

. k > 2n, n ≥ 1 ( ) > 2(n3 + 3n2 + 2n− 2) > 0

∂XQ(c0 ,0)

∂n < 0

� Xz0(c0,1)(k,n)≡ k(n+2)[k(n2+4n+2)−2n]
(n+2)(n2+2n+2)k2+4n(k−1)

� k > 2n, n ≥ 1 ( ) ( ) Xz0(c0,1)(k,n)> 1 ⇔ n(k−1)(k(n+2)−2)> 0.

� XZ(c0,1)(k,n)≡ k(n2+2n+2)
k(n2+4n+2)−2n

� k > 2n, n ≥ 1 ( ) ( ) XZ(c0,1)(k,n)> 0.

� XZ(c0,1)(k,n)< 1 ⇔ k > 1 XZ(c0,1)(k,n)< 1

�
∂XZ(c0,1)

∂k =− 2n(n2+2n+2)
[k(n2+4n+2)−2n]2 < 0.

�
∂XZ(c0,1)

∂n =−k 2k(n3+3n2+6n+6)+2(n2−2)
[k(n2+4n+2)−2n]2 < 0.

� Xq0(c0,1)(k,n)≡ k[k(n+2)(n+1)−n]
(n+2)(n+1)2k2−n(n2+5n+3)k+2n2

� k > 2n, n≥ 1 ( ) ( ) x9(k) x′9(k) =2(n+2)(n+1)2k−n(n2+5n+3)

>n(4n3+15n2+15n+5)>0 x9(k) k x9(k)> x9(2n)= 2n2(2n3+7n2+5n+2)>

0 Xq0(c0,1)(k,n)> 0.

� Xq0(c0,1)(k,n)< 1 ⇔ v6(k)≡n[(n+1)(n+2)k2−(n2+5n+2)k+2n]>0. k > 2n, n ≥ 1 v′6(k) =n[2(n+1)(n+2)k

−(n2+5n+2)]>n(4n3+11n2+3n−2)>0 v6(k) k v6(k)> v6(2n) = 2n2(n2 +n+
3)> 0 Xq0(c0,1)(k,n)< 1

�
∂Xq0(c0 ,1)

∂k =−n (n+1)(n+2)(n2+4n+2)k2−4n(n+1)(n+2)k+2n2

[(n+2)(n+1)2k2−n(n2+5n+3)k+2n2]2
. ( ) x10(k) k > 2n, n ≥ 1

x′10(k) =2(n+1)(n+2)(n2+4n+2)k−4n(n+1)(n+2)>4n(n+1)(n+2)(n2+4n+1)>0 x10(k) k

x10(k)> x10(2n) = 2n2[2n(n+1)(n+2)(n+4)+1]> 0
∂Xq0(c0 ,1)

∂k < 0.

�
∂Xq0(c0 ,1)

∂n =−k (n+1)2(n+2)2k3−(n4+8n3+22n2+20n+4)k2+n(2n2+11n+8)k−2n2

[(n+2)(n+1)2k2−n(n2+5n+3)k+2n2]2
. ( ) x11(k) k >

2n, n ≥ 1 x′11(k) =3(n+1)2(n+2)2k2−2(n4+8n3+22n2+20n+4)k+n(2n2+11n+8)>n(12n5+68n4+124n3+58n2
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−21n−8)>0 x11(k) k x11(k)> x11(2n) = 2n2(n+1)(2n−1)(2n3+10n2+

14n+1)> 0
∂Xq0(c0 ,1)

∂n < 0.

� Xq(c0,1)(k,n)≡ k(n+2)
k(n+1)(n+2)−2n

� k > 2n, n ≥ 1 ( ) ( ) Xq(c0,1)(k,n)< 1 ⇔ n(k(n+2)−2)> 0.

�
∂Xq(c0 ,1)

∂k = −2n(n+2)
[k(n+1)(n+2)−2n]2 < 0.

�
∂Xq(c0 ,1)

∂n =− k[k(n+2)2−4]
[k(n+1)(n+2)−2n]2 < 0.

� XQ(c0,1)(k,n)≡ k(n+2)+n(n+1)
k(n+1)(n+2)−n

� k > 2n, n ≥ 1 ( ) ( ) XQ(c0,1)(k,n)< 1 ⇔ n(n+2)(k−1)> 0.

�
∂XQ(c0 ,1)

∂k =− n(n+2)[(n+1)2+1]
[k(n+1)(n+2)−n]2 < 0.

�
∂XQ(c0 ,1)

∂n =− (n+2)2k2−2(n2+2n+2)k+n2

[k(n+1)(n+2)−n]2 . ( ) x12(k) k > 2n, n≥ 1 x′12(k)=2(n+2)2k

−2(n2+2n+2)>2(2n3+7n2+6n−2)>0 x12(k) k x12(k) > x12(2n) = n(2n −
1)(2n2 +7n+8)> 0

∂XQ(c0 ,1)

∂n < 0.

� Xz0(0,0)(k,n)≡ 2k
n[k(n+2)2−2(n+1)]

� k > 2n ( )> 2nD1 > 0 Xz0(0,0)(k,n)> 0.

� Xz0(0,0)(k,n)< 1 ⇔ v7(k)≡(n3+4n2+4n−2)k−2n(n+1)>0. k > 2n, n ≥ 1 v7(k)> v7(2n) = 2n(n3 +

4n2 +3n−3)> 0. Xz0(0,0)(k,n)< 1

�
∂Xz0(0,0)

∂k =− 4(n+1)
n[k(n+2)2−2(n+1)]2

< 0.

�
∂Xz0(0,0)

∂n = −2k (n+2)(3n+2)k−2(2n+1)
n2[k(n+2)2−2(n+1)]2

. k > 2n, n ≥ 1 ( )> 2(3n3 + 8n2 + 2n− 1) > 0

∂Xz0(0,0)

∂n < 0

� Xz(0,0)(k,n)≡ k(k−2n)
(k+n)[k(n+2)2−2(n+1)]

� k > 2n, n ≥ 1 ( )> 2(k+n)D1 > 0 Xz(0,0)(k,n)> 0.

� Xz(0,0)(k,n)< 1⇔ v8(k)≡(n+1)(n+3)k2+(n3+4n2+4n−2)k−2n(n+1)>0. k> 2n, n≥ 1 v8(k)> v8(2n)=
6nD1 > 0. Xz(0,0)(k,n)< 1

�
∂Xz(0,0)

∂k = (3n3+12n2+10n−2)k2−4n(n+1)k+4n2(n+1)
(k+n)2[k(n+2)2−2(n+1)]2

. ( ) x13(k) k > 2n, n ≥ 1

x′13(k)=2[(3n3+12n2+10n−2)k−2n(n+1)]>12nD1>0 x13(k) k x13(k)> x13(2n)=

12n2D1 > 0
∂Xz(0,0)

∂k > 0

�
∂Xz(0,0)

∂n = −k (n+2)2k2−4n(n+2)2k−2n(n3+4n2+n−3)
(k+n)2[k(n+2)2−2(n+1)]2

. ( ) x14(k) k > 2n, n ≥ 1

x′14(k) =2(n+2)2(k−2n)>0 x14(k) k x14(k)> x14(2n) =−6nD1 < 0

( )
∂Xz(0,0)

∂n

� XZ(0,0)(k,n)≡ 2(n+1)(k−2n)
3n[k(n+2)2−2(n+1)]

� k > 2n, n ≥ 1 ( )> 6nD1 > 0 XZ(0,0)(k,n)> 0.

� XZ(0,0)(k,n)< 1⇔ v9(k)≡(3n3+12n2+10n−2)k−2n(n+1)>0. k > 2n, n≥ 1 v9(k)> v9(2n)= 6nD1 >

0. XZ(0,0)(k,n)< 1

�
∂XZ(0,0)

∂k = 4(n+1)D1

3n[k(n+2)2−2(n+1)]2
> 0.

�
∂XZ(0,0)

∂n =− 2k
3

(n+2)(2n2+3n+2)k−2(n4+2n3+n2+2n+1)
n2[k(n+2)2−2(n+1)]2

. ( ) x15(k) k > 2n, n ≥ 1

x15(k)> x15(2n) = 2(n+1)D1 > 0
∂XZ(0,0)

∂n < 0

� Xq0(0,0)(k,n)≡ (n+1)(k−2n)[k(n+2)−2]
[k(n+1)−n(2−n)][k(n+2)2−2(n+1)]



37濱田弘潤：民営化と広告投資　混合寡占市場と純粋寡占市場における広告競争の比較分析
� k > 2n, n ≥ 1 ( ) ( ) k(n+1)−n(2−n)> 3n2 > 0, k(n+2)2 −2(n+1)>

2D1 > 0 Xq0(0,0)(k,n)> 0.

� Xq0(0,0)(k,n) < 1 ⇔ v10(k) ≡(n+1)2(n+2)k2+n(n3+4n2−6)k−2n2(n+1)>0. k > 2n, n ≥ 1 v10(k) >
v10(2n) = 6n2D1 > 0. Xq0(0,0)(k,n)< 1

�
∂Xq0(0,0)

∂k = (n+ 1) (n+2)(2n+12n2+12n3+3n4+2)k2−4n(n+1)(n+2)(3n+2)k−4n2(n2−3n−7)
[k(n+1)−n(2−n)]2[k(n+2)2−2(n+1)]2

. ( ) x16(k)
k > 2n, n ≥ 1 x′16(k) =2(n+2)[(2n+12n2+12n3+3n4+2)k−2n(n+1)(3n+2)]>12n2(n+2)D1>0

x16(k) k x16(k)> x16(2n) = 12n2(n2 +2n−1)D1 > 0
∂Xq0(0,0)

∂k > 0.

�
∂Xq0(c0 ,0)

∂n =− (n+1)2(n+2)2k4+(2n5+15n4+40n3+42n2+8n−10)k3−2(n+1)2(n4+4n3+11n2+16n−2)k2+4n(2n4+9n3+14n2+12n+2)k−8n2(n+1)2

[k(n+1)−n(2−n)]2 [k(n+2)2−2(n+1)]2
.

( ) x17(k) k > 2n, n ≥ 1 x′17(k) =4(n+1)2(n+2)2k3+3(2n5+15n4+40n3+42n2+8n−10)k2

−4(n+1)2(n4+4n3+11n2+16n−2)k+4n(2n4+9n3+14n2+12n+2)>12n(4n6+27n5+62n4+49n3−4n2−14n+2)>0 x17(k) k

x17(k)> x17(2n) = 24n2(n+1)(n2 +2n−1)D1 > 0
∂Xq0(0,0)

∂n < 0

� Xq(0,0)(k,n)≡ k(n+2)(k−2n)
(k+n)[k(n+2)2−2(n+1)]

� k > 2n, n ≥ 1 ( ) k(n+2)2 −2(n+1)> 2D1 > 0 Xq(0,0)(k,n)> 0.

� Xq(0,0)(k,n) < 1 ⇔ v11(k) ≡(n+1)(n+2)k2+(n3+6n2+6n−2)k−2n(n+1)>0. k > 2n, n ≥ 1 v11(k) >
v11(2n) = 6nD1 > 0. Xq(0,0)(k,n)< 1

�
∂Xq(0,0)

∂k =(n+2) (3n3+12n2+10n−2)k2−4n(n+1)k+4n2(n+1)
(k+n)2[k(n+2)2−2(n+1)]2

. ( ) x18(k) k> 2n, n≥ 1

x′18(k)=2[(3n3+12n2+10n−2)k−2n(n+1)]>12nD1>0 x18(k) k x18(k)> x18(2n) =

12n2D1 > 0
∂Xq(0,0)

∂k > 0

�
∂Xq(0,0)

∂n =−k (n+2)2k3+2(n3+7n2+16n+11)k2−2(n4+4n3+7n2+8n+6)k+4n2

(k+n)2[k(n+2)2−2(n+1)]2
. ( ) x19(k) k > 2n,

n ≥ 1 x′19(k) =3(n+2)2k2+4(n3+7n2+16n+11)k−2(n4+4n3+7n2+8n+6)>6(n+1)(3n3+13n2+14n−2)>0

x19(k) k x19(k)> x19(2n) = 12n(n+2)D1 > 0
∂Xq(0,0)

∂n < 0

� XQ(0,0)(k,n)≡ k(n+2)−2(n+1)
k(n+2)2−2(n+1)

� k > 2n, n ≥ 1 ( )> 2D1 > 0, ( )> 2(n2 +n−1)> 0 XQ(0,0)(k,n)> 0.

� ( )>( ) XQ(0,0)(k,n)< 1

�
∂XQ(0,0)

∂k = 2(n+1)2(n+2)
[k(n+2)2−2(n+1)]2

> 0.

�
∂XQ(0,0)

∂n =−k k(n+2)2−2(n+1)2

[k(n+2)2−2(n+1)]2
. k > 2n, n≥ 1 ( )> 2(n3+3n2+2n−1)> 0

∂XQ(0,0)

∂n <

0

� Xz0(0,1)(k,n)≡ k(n2+4n+2)−2n
k(n+2)2−2(n+1)

� k > 2n, n ≥ 1 ( )> 2D1 > 0 ( )> 2n(n2 +4n+1)> 0 Xz0(0,1)(k,n)> 0.

� Xz0(0,1)(k,n)< 1 ⇔ 2(k−1)> 0 Xz0(0,1)(k,n)< 1

�
∂Xz0(0,1)

∂k =− 2(n2+2n+2)
[k(n+2)2−2(n+1)]2

< 0.

�
∂Xz0(0,1)

∂n = 4(k−1)(k(n+2)−1)
[k(n+2)2−2(n+1)]2

> 0.

� XZ(0,1)(k,n)≡ k(n2+2n+2)
k(n+2)2−2(n+1)

� k > 2n, n ≥ 1 ( ) ( ) XZ(0,1)(k,n)> 0.

� XZ(0,1)(k,n)< 1 ⇔ 2(k−1)(n+1)> 0 XZ(0,1)(k,n)< 1

�
∂XZ(0,1)

∂k =− 2(n+1)(n2+2n+2)
[k(n+2)2−2(n+1)]2

< 0.

�
∂XZ(0,1)

∂n = 2kn(k−1)(n+2)
[k(n+2)2−2(n+1)]2

> 0.

� Xq0(0,1)(k,n)≡ k[k(n+1)(n+2)−n]
[k(n+1)−n][k(n+2)2−2(n+1)]

� k > 2n, n ≥ 1 ( ), ( ) Xq0(0,1)(k,n)> 0.
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� Xq0(0,1)(k,n)< 1 ⇔ v12(k)≡(n+1)[(n+1)(n+2)k2−(n2+5n+2)k+2n]>0. k > 2n, n ≥ 1 v′12(k) =

(n+1)[2(n+1)(n+2)k−(n2+5n+2)]>(n+1)(4n3+11n2+3n−2)>0 v12(k) k v12(k)>
v12(2n) = 2n(n+1)(2n−1)(n2 +3n+1)> 0 Xq0(0,1)(k,n)< 1

�
∂Xq0(0,1)

∂k =−(n+1) (n+1)(n+2)(n2+4n+2)k2−4n(n+1)(n+2)k+2n2

[k(n+1)−n]2[k(n+2)2−2(n+1)]2
. ( ) x20(k) k > 2n, n ≥ 1

x′20(k) =2(n+1)(n+2)[(n2+4n+2)k−2n]>4n(n+1)(n+2)(n2+4n+1)>0 x20(k) k

x20(k)> x20(2n) = 2n2[2n(n+1)(n+2)(n+4)+1]> 0
∂Xq0(0,1)

∂k < 0.

�
∂Xq0(0,1)

∂n =−k (n+1)2(n+2)2k3−(n+1)(n+3)(n2+4n+2)k2+2(n3+5n2+4n+1)k−2n2

[k(n+1)−n]2[k(n+2)2−2(n+1)]2
. ( ) x21(k) k>

2n, n ≥ 1 x′21(k) =3(n+1)2(n+2)2k2−2(n+1)(n+3)(n2+4n+2)k+2(n3+5n2+4n+1)>2(6n6+34n5+62n4+31n3−
11n2−8n+1)>0 x21(k) k x21(k) > x21(2n) = 2n(2n− 1)(2n5 + 12n4 +

24n3 +16n2 +n−2)> 0
∂Xq0(0,1)

∂n < 0.

� Xq(0,1)(k,n)≡ k(n+2)
k(n+2)2−2(n+1)

� Xq(0,1)(k,n)> 0

� k > 2n, n ≥ 1 Xq(0,1)(k,n)< 1 ⇔ (n+1)(k(n+2)−2)> 0.

�
∂Xq(0,1)

∂k =− 2(n+1)(n+2)
[k(n+2)2−2(n+1)]2

< 0.

�
∂Xq(0,1)

∂n =− k[k(n+2)2−2]
[k(n+2)2−2(n+1)]2

< 0.

� XQ(0,1)(k,n)≡ k(n+2)+n(n+1)
k(n+2)2−2(n+1)

� Xq(0,1)(k,n)> 0 XQ(0,1)(k,n)< 1 ⇔ (k−1)(n+1)(n+2)> 0.

�
∂XQ(0,1)

∂k =− (n+1)(n+2)[(n+1)2+1]
[k(n+2)2−2(n+1)]2

< 0.

�
∂XQ(0,1)

∂n = − (n+2)2k2−(3n2+8n+6)k+2(n+1)2

[k(n+2)2−2(n+1)]2
< 0. ( ) x22(k) k > 2n, n ≥ 1

x′22(k) = 2(n+2)2k− (3n2 +8n+6)> 4n3 +13n2 +8n−6 > 0 x22(k) k

x22(k)> x22(2n) = 2(2n−1)(n3 +3n2 +2n−1)> 0
∂XQ(0,1)

∂n < 0.

A.2

� (ĉ0,β ) = (c0,0)

� k = 20, n = 1

◦ W B =
271c2

0−180c0+90

180
, W A =

211229c2
0−155700c0+155700

348480
.

c0 = 0.5 W B ≈ 0.3764 >W A ≈ 0.3749.

� c0 = 0.5, n = 1

◦ W B = 3k3−11k2−4k−8
8k(k−2)2 , W A = 2187k3−1944k2+288k−32

72k(9k−4)2 . k ≶ k̃ ≈ 16.327 ⇔W B ≶W A.

� c0 = 0.5, k = 20

◦ W B =− n4+n3+320n2−3200n−2000
160(10−n)2 , W A = 3000n6+32400n5+141010n4+310870n3+353859n2+181319n+22800

40(n+2)2(10n2+39n+39)2 .

� (ĉ0,β ) = (c0,1)

� k = 20, n = 1

◦ W B =
29c2

0−20c0+10

19
, W A =

212579c2
0−161100c0+161100

348480
.

c0 = 0.5 W B ≈ 0.3816 <W A ≈ 0.3837.

� c0 = 0.5, n = 1

◦ W B = 3k−2
8(k−1) , W A = 2187k3−972k2+288k−32

72k(9k−4)2 . W B <W A ∀k > 8.

� c0 = 0.5, k = 20
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◦ W B = 19n+10

76
, W A = 600n6+6560n5+28762n4+63635n3+72490n2+37144n+4720

2(n+2)2(20n2+78n+78)2 .

� (ĉ0,β ) = (0,0)

� k = 20, n = 1

◦ W B =
271c2

0−180c0+90

180
, W A = 865

1936
≈ 0.4468.

c0 = 0.5 W B ≈ 0.3764 <W A ≈ 0.4468.

� c0 = 0.5, n = 1

◦ W B = 3k3−11k2−4k−8
8k(k−2)2 , W A = 4k(9k−7)

(9k−4)2 . W B <W A ∀k > 8.

� c0 = 0.5, k = 20

◦ W B =− n4+n3+320n2−3200n−2000
160(10−n)2 , W A = 10(n+1)(5n3+34n2+77n+57)

(10n2+39n+39)2 .

n ≶ ñ ≈ 1.274 ⇔W B ≶W A.

� (ĉ0,β ) = (0,1)

� k = 20, n = 1

◦ W B =
29c2

0−20c0+10

19
, W A = 895

1936
≈ 0.4623.

c0 = 0.5 W B ≈ 0.3816 <W A ≈ 0.4623.

� c0 = 0.5, n = 1

◦ W B = 3k−2
8(k−1) , W A = 4k(9k−1)

(9k−4)2 . W B <W A ∀k > 8.

� c0 = 0.5, k = 20

◦ W B = 19n+10
76

, W A = 40(n+1)(5n3+35n2+80n+59)
(20n2+78n+78)2 .

� α ∈ [0,1], a = 1, c = 0, b = 1, c0 = 0.5, k = 20, n = 1

� W B
β=0

≈ 0.3764, W A
β=0

= 42245α2−62280α+124560
278784

. α ≶ α̃ ≈ 0.4566 ⇔W B ≶W A.

� W B
β=1

≈ 0.3816, W A
β=1

= 42515α2−64440α+128880
278784

.

α ∈ [0,0.5455) or (0.9702,1]⇔W B <W A, α ∈ (0.5455,0.9702)⇔W B >W A.

� β ∈ [0,1], a = 1, c = 0, b = 1, c0 = 0.5, k = 20, n = 1

� W B = −2β 6+203β 4−384β 3−1993β 2+2808β+4878

40(3β 2−4β−18)2 .

� W A
α=1 =

2430β+104525
278784

, W A
α=0 =

30β+865
1936

.

W A
α=1 <W A

α=0. β ≶ β̃ ≈ 0.9368 ⇔W B ≷W A
α=1. W B <W A

α=0 ∀β ∈ [0,1].
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