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Matsumura and Sunada (2013)

(valuable advertisement)
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2 2

3 4

5

2

Matsumura and Sunada (2013)

1

n i = {0,1, · · · ,n} 0

i = {1,2, · · · ,n}
zi ∈ (−∞,∞) 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 Matsumura and Sunada (2013)

β = 0 4 Glaeser and Ujhelyi (2010)

(persuasive)

β = 0

P̂ = P(Q,Z)

P = P(Q,βZ) = a+βZ −bQ,

P̂ = P(Q,Z) = a+Z −bQ 5 a > 0

b > 0

0 c0 i

c c0 > c

4 Matsumura and Sunada (2013)
5 1

15
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6

q ≡ qi, i = {1, · · · ,n}
a

(a � c0) 2

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 (misunderstanding

advertising) β = 0 P̂ 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

6 c = 0 Matsumura and Sunada (2013) c = 0

c 0
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(subgame perfect Nash equilibrium: SPNE)

(backward induction) 2

3

3.1 2

1 2

1 n

0 q0 (2.3)

1

∂W
∂q0

= a+βZ −bQ− c0 = 0 (3.1)

⇔ q0 = r0({qi}n
i=1) =

a+βZ − c0 −b∑n
i=1 qi

b
(3.2)

i qi πi = (a+Z −bQ− c)qi − k
2
z2

i

1

∂πi

∂qi
= a+Z −bQ− c−bqi = 0 (3.3)

⇔ qi = ri({q j} j �=i) =
a+Z − c−b∑ j �=i q j

2b
(3.4)

(qi ≡ q ∀i = {1,2, · · · ,n}) 2

( ∂ 2W
∂q2

0

=−b < 0, ∂ 2πi
∂q2

i
=−2b < 0)

q q0

(3.2), (3.4)

q0 = r0(q) =
a+βZ − c0 −nbq

b
(3.5)

q = r(q0) =
a+Z − c−bq0

(n+1)b
(3.6)

(3.5) (3.6) r′0(q) = −n < 0 r′(q0) = − 1
n+1

< 0

(q0,q) (strategic substitutes)

|r′0(q)||r′(q0)|< 1 ⇔ n
n+1

< 1

(3.5), (3.6) (q0,q) 2

Z
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q0(Z) =
a− (n+1)c0 +nc+((n+1)β −n)Z

b
(3.7)

q(Z) =
c0 − c+(1−β )Z

b
(3.8)

Q(Z) = q0(Z)+nq(Z) =
a− c0 +βZ

b
(3.9)

(3.7) q′0(Z) =
(n+1)β−n

b ≷ 0 ⇔ β ≷ n
n+1

β = 0

(misunderstanding) Z q0

(Z ⇑⇒ q0 ⇓) β = 1

Z q0 (Z ⇑⇒ q0 ⇑)

β n (3.8), (3.9)

q′(Z) = 1−β
b ≥ 0, Q′(Z) = β

b ≥ 0 q

Q Q′′(Z) = q′′0(Z) = q′′(Z) = 0

3.2 1

1 2 1

2 (3.7), (3.8), (3.9)

W = (a+βZ)Q(Z)− b
2
(Q(Z))2 − c0q0(Z)−ncq(Z)− k

2
(z2

0 +nz2) (3.10)

πi = (a+Z −bQ(Z)− c)q(Z)− k
2

z2
i (3.11)

2 z0 (3.10)

1

∂W
∂ z0

= βQ(Z)+(a+βZ −bQ(Z))Q′(Z)− c0q′0(Z)−ncq′(Z)− kz0 = 0

⇔ βQ(Z)+n(c0 − c)q′(Z)− kz0 = 0

⇔ z0 = R0({zi}n
i=1) =

β (a− c0)+n(1−β )(c0 − c)+β 2 ∑n
i=1 zi

bk−β 2
(3.12)

(3.12) (3.1) c0 = a+βZ −bQ(Z) Q′(Z)−q′0(Z) = nq′(Z)

2

∂ 2W
∂ z2

0

= (2β −bQ′(Z))Q′(Z)− k < 0 ⇔ bk > β 2 (3.13)
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bk > β 2 7

i 2 zi (3.11)

1

∂πi

∂ zi
= (a+Z −bQ(Z)− c)q′(Z)+(1−bQ′(Z))q(Z)− kzi = 0

⇔ 2(1−β )((1−β )Z + c0 − c)−bkzi = 0

⇔ zi = Ri({z j} j �=i) =
2(1−β )(c0 − c+(1−β )∑ j �=i z j)

bk−2(1−β )2
(3.14)

2

∂ 2πi

∂ z2
i
= 2(1−bQ′(Z))q′(Z)− k < 0 ⇔ bk > 2(1−β )2 (3.15)

bk > 2(1−β )2 8

(zi ≡ z ∀i = {1,2, · · · ,n})

z z0

(3.12), (3.14)

z0 = R0(z) =
β (a− c0)+n(1−β )(c0 − c)+nβ 2z

bk−β 2
(3.16)

z = R(z0) =
2(1−β )(c0 − c+(1−β )z0)

bk−2n(1−β )2
(3.17)

(3.17) bk > 2n(1−β )2

2 bk > 2(1−β )2

zi

zi

2

2

bk > 2n(1−β )2

7 2 (3.13) β = 0 β > 0 (β ,b,k)

bk = β 2 z0

bk < β 2

W z0 (3.12) z0

(
β 2

b − k > 0) z0 W
(z0 → ∞)

8 7 2 (3.15) β = 1 β < 1 (β ,b,k)

bk = 2(1−β )2 zi
bk < 2(1−β )2 πi zi (3.14) zi

(
2(1−β )2

b −k > 0) zi πi
(zi → ∞)
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β ∈ [0,1] bk > 2n

(3.16) (3.17) R′
0(z) =

nβ 2

bk−β 2 > 0 R′(z0) =
2(1−β )2

bk−2n(1−β )2 > 0

(z0,z) (strategic complements)

|R′
0(z)||R′(z0)|< 1 ⇔ nβ 2

bk−β 2

2(1−β )2

bk−2n(1−β )2 < 1 ⇔
bk > β 2 +2n(1−β )2 2 bk > 2n 9

(3.16), (3.17)

1.

(i) β = 0

β = 0 z0 z

(ii) β = 1

0 β = 1 z0 z = 0

Matsumura and Sunada (2013) Lemma 1(i)(p.184)

β = 0

1(i)

(3.16), (3.17) (z0,z) 1 SPNE

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

bk(bk−β 2 −2n(1−β )2)
(3.18)

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

bk(bk−β 2 −2n(1−β )2)
(3.19)

Z = z0 +nz =
β (a− c0)+3n(1−β )(c0 − c)

bk−β 2 −2n(1−β )2
(3.20)

(3.18), (3.19), (3.20)

1.

z Z

z0 > 0, z ≥ 0, Z > 0.

β = 1 z = 0

9 β 2 +2n(1−β )2 2 β 2 β ∈ [0,1]
β = 0 2n, β = 1 1 β = 0 2n bk > 2n
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1 (β = 1)

(3.18), (3.19) z0 z

z0 ≷ z ⇔β (bk−2(n+1)(1−β )2)(a− c0)

+(1−β )[(n−2)bk+2(n+1)(β 2 −n(1−β )2)](c0 − c)≷ 0 (3.21)

n+1 bk > 2(n+1)(1−β )2

(3.21) (a−c0) (bk−2(n+1)(1−β )2 > 0) (3.21)

1 (3.21) 2 β

1 β = 1 2 0

z0 > z z = 0 β 1

β = 0 (3.21) 1 0 z0 ≷ z ⇔ [(n−2)bk−2n(n+1)](c0−c)≷ 0

n ≤ 2 z0 < z ⇔ [(n−2)bk−2n(n+1)](c0 − c)< 0 n > 2 z0 ≷ z ⇔ bk ≷ 2n(n+1)
n−2

10

2. (β = 0)

(i) n ≤ 2 (z0 < z)

(ii) n > 2 z0 ≷ z ⇔ bk ≷ 2n(n+1)
n−2

.

2 Matsumura and Sunada (2013) Proposition 1(p.185)

(3.7), (3.8), (3.9) Z

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

b(bk−β 2 −2n(1−β )2)
(3.22)

q =
β (1−β )(a− c0)+(bk−β 2 +n(1−β )2)(c0 − c)

b(bk−β 2 −2n(1−β )2)
(3.23)

Q =
(bk−2n(1−β )2)(a− c0)+3nβ (1−β )(c0 − c)

b(bk−β 2 −2n(1−β )2)
(3.24)

10 bk > 2(n+1) 2(n+1)<
2n(n+1)

n−2 bk 2n(n+1)
n−2
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(3.22), (3.23) q0 q

q0 ≷ q ⇔(bk− (1−β )(β +n(2−β )))(a− c0)

−[(n+1)bk−β 2 +n(1−5β +3β 2)+n2(1−β )2](c0 − c)≷ 0 (3.25)

bk > 2n (3.25) (a−c0) (bk− (1−β )(β +n(2−
β )> 0) (3.25) 1 (3.25) 2

1 2 β = 1

q0 ≷ q ⇔ bk(a− c0)≷ (n+1)(bk−1)(c0 − c) 11 β = 0

q0 ≷ q ⇔ (bk−2n)(a− c0)≷ (n+1)(bk+n)(c0 − c) 12

4

4.1

(3.18) z0

a,c0,c,b,k,n,β 4.1

a ∂ z0

∂a = β (β 2+X)
bkX ≥ 0 ( ∂ z0

∂a = 0 only if β = 0)

c0
∂ z0

∂c0
= bk(n(1−β )−β )−2n(1−β )(n(1−β )2−β )

bkX ≷ 0 ⇔ β ≶ β0 ∈ (0,1)

c ∂ z0

∂c =−n(1−β )(X+3β 2)
bkX ≤ 0 ( ∂ z0

∂c = 0 only if β = 1)

b ∂ z0

∂b =−β [X2+β 2(bk+X)](a−c0)+n(1−β )[X2+3β 2(bk+X)](c0−c)
b2kX2 < 0

k ∂ z0

∂k =−β [X2+β 2(bk+X)](a−c0)+n(1−β )[X2+3β 2(bk+X)](c0−c)
bk2X2 < 0

n ∂ z0

∂n = (1−β )[2β 3(1−β )(a−c0)+(X2+3β 2(bk−β 2))(c0−c)]
bkX2 ≥ 0 ( ∂ z0

∂n = 0 only if β = 1)

β ∂ z0

∂β = [X2+β 2(3X+2β (β−2n(1−β )))](a−c0)−n[X2−3β (2−3β )X−6β 2(1−β )(β−2n(1−β ))](c0−c)
bkX2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.1: z0

∂ z0

∂c0
β = 0 β = 1 ∂ z0

∂c0
≷ 0 ⇔ β ≶ β0 β0

β 3 β0

z0

11 bk > 2n bk < (n+1)(bk−1). a−c0 > c0−c

12 bk−2n < (n+1)(bk+n)
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3. z0

(i) β �= 0 a

β = 0 a β ∈ (0,1] ∂ z0

∂a > 0 β = 0 ∂ z0

∂a = 0.

(ii) β c0

∂ z0

∂c0
≷ 0 ⇔ β ≶ β0 ∈ (0,1).

(iii) β �= 1 c

β = 1 c β ∈ [0,1) ∂ z0

∂c < 0 β = 1 ∂ z0

∂c = 0.

(iv) b ∂ z0

∂b < 0.

(v) k ∂ z0

∂k < 0.

(vi) β �= 1 n

β = 1 n β ∈ [0,1) ∂ z0

∂n > 0 β = 1 ∂ z0

∂n = 0.

3 (i) a (iv)

b

(ii) β c0 (iii) c

(v) k

(ii) c0

β β

(vi) n

β = 0

1 β �= 0,1 β = 0 ∂ z0

∂a = 0

(i) β = 0 Matsumura and Sunada (2013)

β ∈ (0,1] z0 a

β = 0

(vi) Matsumura and Sunada (2013) Proposition 2(i) (p.185) β = 1

n

β
∂ z0

∂β
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(3.19) z a,c0,c,b,k,n,β 4.2

13

a ∂ z
∂a = 2β (1−β )2

bkX ≥ 0 ( ∂ z
∂a = 0 only if β = 0 or 1)

c0
∂ z
∂c0

= 2(1−β )(bk−β+n(1−β )2)
bkX ≥ 0 ( ∂ z

∂c0
= 0 only if β = 1)

c ∂ z
∂c =−2(1−β )(X+3n(1−β )2)

bkX ≤ 0 ( ∂ z
∂c = 0 only if β = 1)

b ∂ z
∂b =−2(1−β )β (1−β )(bk+X)(a−c0)+[X2+3n(1−β )2(bk+X)](c0−c)

b2kX2 ≤ 0 ( ∂ z
∂b = 0 only if β = 1)

k ∂ z
∂k =−2(1−β )β (1−β )(bk+X)(a−c0)+[X2+3n(1−β )2(bk+X)](c0−c)

bk2X2 ≤ 0 ( ∂ z
∂k = 0 only if β = 1)

n ∂ z
∂n = 2(1−β )3[2β (1−β )(a−c0)+3(bk−β 2)(c0−c)]

bkX2 ≥ 0 ( ∂ z
∂n = 0 only if β = 1)

β ∂ z
∂β = 2{(1−β )[(1−3β )bk+β 2(1+β )−2n(1−β )3](a−c0)−[X2+9n(1−β )2X−6n(1−β )3(β−2n(1−β ))](c0−c)}

bkX2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.2: z

z

4. z

(i) β �= 0,1 a

β = 0,1 a β ∈ (0,1) ∂ z
∂a > 0 β = 0,1 ∂ z

∂a = 0.

(ii) β �= 1 c0

β = 1 c0 β ∈ [0,1) ∂ z
∂c0

> 0 β = 1 ∂ z
∂c0

= 0.

(iii) β �= 1 c

β = 1 c β ∈ [0,1) ∂ z
∂c < 0 β = 1 ∂ z

∂c = 0.

(iv) β �= 1 b

β = 1 b β ∈ [0,1) ∂ z
∂b < 0 β = 1 ∂ z

∂b = 0.

(v) β �= 1 k

β = 1 k β ∈ [0,1) ∂ z
∂k < 0 β = 1 ∂ z

∂k = 0.

(vi) β �= 1 n

β = 1 n β ∈ [0,1) ∂ z
∂n > 0 β = 1 ∂ z

∂n = 0.

3 4 (i) a (ii) c0 (iv)

b (iii) c (v) k

3(ii)

13 ∂ z
∂b (c0 −c) n(1−β )2 −β 2 ≥−1 ∀β ∈ [0,1]

n(1−β )2 −β 2 > 0 (c0 −c) n(1−β )2 −β 2 < 0

n(1−β )2 −β 2 ≥−1 b2k2 +(n(1−β )2 −β 2)(bk+X)≥ b2k2 − (bk+X) = bk(bk−2)+β 2 +2n(1−β )2 > 0.
∂ z
∂b 4.2
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β (vi) n

β = 0 Matsumura and Sunada (2013) Proposition 2(i) (p.185)

2 3 β

β
∂ z
∂β

(3.20) Z a,c0,c,b,k,n,β 4.3

a ∂Z
∂a = β

X ≥ 0 ( ∂Z
∂a = 0 only if β = 0)

c0
∂Z
∂c0

= 3n−(3n+1)β
X ≷ 0 ⇔ β ≶ 3n

3n+1

c ∂Z
∂c =− 3n(1−β )

X ≤ 0 ( ∂Z
∂c = 0 only if β = 1)

b ∂Z
∂b =− kZ

X < 0

k ∂Z
∂k =−bZ

X < 0

n ∂Z
∂n = (1−β )[2β (1−β )(a−c0)+3(bk−β 2)(c0−c)]

X2 ≥ 0 ( ∂Z
∂n = 0 only if β = 1)

β ∂Z
∂β = [X−2β (β−2n(1−β ))](a−c0)−3n[X+2(1−β )(β−2n(1−β ))](c0−c)

X2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.3: Z

Z

5. Z

(i) β �= 0 a

β = 0 a β ∈ (0,1] ∂Z
∂a > 0 β = 1 ∂Z

∂a = 0.

(ii) β c0

∂Z
∂c0

≷ 0 ⇔ β ≶ 3n
3n+1

.

(iii) β �= 1 c

β = 1 c β ∈ [0,1) ∂Z
∂c < 0 β = 1 ∂Z

∂c = 0.

(iv) b ∂Z
∂b < 0 ∀β ∈ [0,1].

(v) k ∂Z
∂k < 0 ∀β ∈ [0,1].

(vi) β �= 1 n

β = 1 n β ∈ [0,1) ∂Z
∂n > 0 β = 1 ∂Z

∂n = 0.

Z = z0 +nz 5 3 4 5
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(i) a (iv) b

(iii) c (v) k (ii) c0

(vi) n 3 4

β β

( ∂Z
∂β )

4.2

(3.22) q0 a,c0,c,b,k,n,β

4.4

a ∂q0

∂a = bk−n(1−β )(2−β )
bX > 0

c0
∂q0

∂c0
=− (n+1)bk−n(2−β 2)+n2(1−β )2

bX < 0

c ∂q0

∂c = n(bk−β (3−2β )+n(1−β )2)
bX > 0

b ∂q0

∂b =− [b2k2−n(1−β )(2−β )(bk+X)](a−c0)−n[b2k2−(β (3−2β )−n(1−β )2)(bk+X)](c0−c)
b2X2

k ∂q0

∂k =− (β−n(1−β ))Z
X ≷ 0 ⇔ β ≶ n

n+1

n ∂q0

∂n =−β (1−β )(bk−β (2−β ))(a−c0)+[X2+3(1−β )(2n(1−β )−β )X+6n(1−β )3(n(1−β )−β )](c0−c)
bX2

β ∂q0

∂β = [(2β+n(2β−1))X+2β (β−n(1−β ))(β−2n(1−β ))](a−c0)+3n[(1−2β+2n(1−β ))X+2(1−β )(β−n(1−β ))(β−2n(1−β ))](c0−c)
bX2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.4: q0

k ∂q0

∂k ≷ 0 ⇔ β ≶ n
n+1

β = 0
∂q0

∂k > 0, β = 1
∂q0

∂k < 0

∂q0

∂b (a−c0) (c0−c)
∂q0

∂n (c0−c) (1−β )(2n(1−β )−β ) (1−β )3(n(1−β )−β )

β β = 0

∂q0

∂n

∣∣
β=0

= − (X2+6nX+6n2)(c0−c)
bX2 < 0 β = 1

∂q0

∂n

∣∣
β=1

= − c0−c
b < 0

q0

6. q0

(i) a

(ii) c0

(iii) c
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(iv) β k

β ≶ n
n+1

∂q0

∂k ≷ 0.

6 (i), (ii), (iii) 2

(i) a

(ii) c0 (iii) c

6

(iv) k

(β = 0)

(3.23) q a,c0,c,b,k,n,β 4.5

a ∂q
∂a = β (1−β )

bX ≥ 0 (
∂q
∂a = 0 only if β = 0,1)

c0
∂q
∂c0

= bk−β+n(1−β )2

bX > 0

c ∂q
∂c =−X+3n(1−β )2

bX < 0

b ∂q
∂b =−β (1−β )(bk+X)(a−c0)+[X2+3n(bk+X)(1−β )2](c0−c)

b2X2 < 0

k ∂q
∂k =− (1−β )Z

X ≤ 0 (
∂q
∂k = 0 only if β = 1)

n ∂q
∂n = (1−β )2[2β (1−β )(a−c0)+3(bk−β 2)(c0−c)]

bX2 ≥ 0 (
∂q
∂n = 0 only if β = 1)

β ∂q
∂β = [(1−2β )bk+β 2−2n(1−β )2](a−c0)−6n(1−β )(bk−β )(c0−c)

bX2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.5: q

∂q
∂β (a− c0) (1−2β )bk+β 2 −2n(1−β )2 β

β = 0
∂q
∂β

∣∣
β=0

= (bk−2n)(a−c0)−6bkn(c0−c)
bX2

β = 1
∂q
∂β

∣∣
β=1

=− (bk−1)(a−c0)
bX2 < 0

q

7. q

(i) β �= 0,1 a

β = 0,1 a β ∈ (0,1) ∂q
∂a > 0 β = 0,1 ∂q

∂a = 0.

(ii) c0

(iii) c
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(iv) b

(v) β �= 1 k

β = 1 k β ∈ [0,1) ∂q
∂k < 0 β = 1

∂q
∂k = 0.

(vi) β �= 1 n

β = 1 n β ∈ [0,1) ∂q
∂n > 0 β = 1

∂q
∂n = 0.

7 (i), (ii), (iii) 6 (i),

(ii), (iii) (i) a

(ii) c0 (iii) c

7 (iv) b

7 (v) k

β = 1 0

1 0

7 (vi) n

β = 1 (v) 0

1 0

2

5 (vi) Z n

(3.24) Q a,c0,c,b,k,n,β 4.6

a ∂Q
∂a = bk−2n(1−β )2

bX > 0

c0
∂Q
∂c0

=−bk−n(1−β )(2+β )
bX < 0

c ∂Q
∂c =−3nβ (1−β )

bX ≤ 0 ( ∂Q
∂c = 0 only if β = 0,1)

b ∂Q
∂b =− (X2+β 2(bk+X))(a−c0)+3nβ (1−β )(bk+X)(c0−c)

b2X2 < 0

k ∂Q
∂k =−βZ

X ≤ 0 ( ∂Q
∂k = 0 only if β = 0)

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

bX2 ≥ 0 ( ∂Q
∂n = 0 only if β = 0,1)

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

bX2

(X ≡ bk−β 2 −2n(1−β )2 > 0)

4.6: Q

∂Q
∂β

(c0 −c) bk(1−2β )+β 2 −2n(1−β )2 β
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β = 0 ∂Q
∂β

∣∣
β=0

= 3n(bk−2n)(c0−c)
bX2 > 0 β = 1

∂q
∂β

∣∣
β=1

= 2bk(a−c0)−3n(bk−1)(c0−c)
bX2

Q

8. Q

(i) a

(ii) c0

(iii) β �= 0,1 c

β = 0,1 c β ∈ (0,1) ∂Q
∂c < 0 β = 0,1 ∂Q

∂c = 0.

(iv) b

(v) β �= 0 k

β = 0 k β ∈ (0,1] ∂Q
∂k < 0 β = 0 ∂Q

∂k = 0.

(vi) β �= 0,1 n

β = 0,1 n β ∈ (0,1) ∂Q
∂n > 0 β = 0,1 ∂Q

∂n = 0.

8 (i), (ii), (iii), (iv) 7

(i), (ii), (iii), (iv) (i), (iv) a b

(ii), (iii) c0, c 8 (iii) β = 0,1 c

1 β = 0

β = 1 0

(c0 −c)

Q c

β β = 0

1

8 (v) k

β = 0 k

β = 0 k

4.4
∂q0

∂k =− (β−n(1−β ))Z
X

4.5
∂q
∂k =− (1−β ))Z

X β = 0
∂q0

∂k =−n ∂q
∂k = nZ

X > 0

8 (vi) n

β = 0,1 (iii)

0 1 0 n
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7 (vi)

2 5 (vi)

Z n

4.3

4.1 4.2

P̂ = P(Q,Z) = a+Z−bQ

(3.9) Q(Z) = a−c0+βZ
b

P̂ = c0 +(1−β )Z (4.1)

(3.20) Z = β (a−c0)+3n(1−β )(c0−c)
bk−β 2−2n(1−β )2 (4.1)

P̂ Z

β = 0 Z

β = 1 c0

P̂ Z

P = P(Q,βZ) = a+βZ −bQ = c0 (4.2)

c0

c0

π0 = (P(Q,Z)−c0)q0− k
2
z2

0 = (1−β )Zq0− k
2
z2

0

z0 q0 (3.18) (3.22) π = (P(Q,Z)−c)q− k
2
z2 =

(c0 − c+(1−β )Z)q− k
2
z2 z q (3.19) (3.23)

CS =
∫ Q

0 (a+βZ−bY )dY − (a+Z−bQ)Q =
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−(1−β )ZQ+ b
2
Q2 (3.9) Q = a−c0+βZ

b

CS = ((−2+3β )Z +a− c0)
Q
2
=

(a− c0 +βZ)(a− c0 +(3β −2)Z)
2b

(4.3)

CS Z

W =
∫ Q

0 P(Y,βZ)dY − c0q0 −ncq− k
2
(z2

0 +nz2)

β

W (β )≡ A1(β )(a− c0)
2 +A2(β )(a− c0)(c0 − c)+A3(β )(c0 − c)2

2b2k(X(β ))2
, (4.4)

X(β )≡ bk−β 2 −2n(1−β )2, A1(β )≡ (bk−β 2)(X +β 2)2 −4nβ 2(1−β )4,

A2(β )≡ 2nβ (1−β )[3X2 +(3β 2 +4(2n−1)(1−β )2)X +6n(1−β )2(β 2 −2(1−β )2)],

A3(β )≡ n{2X3+[2β 2+(9n−4)(1−β )2]X2+3n(1−β )2[3β 2+4(n−2)(1−β )2]X+18n2(1−β )4(β 2−
2(1−β )2)}.

β = 0 X(0) = bk−2n, A1(0) = bkX2, A2(0) = 0, A3(0) = n[2X3+(9n−4)X2+12n(n−
2)X −36n2] W (0) = bk(bk−2n)2(a−c0)

2+n[2(bk−2n)3+(9n−4)(bk−2n)2+12n(n−2)(bk−2n)−36n2](c0−c)2

2b2k(bk−2n)2

β = 1 X(1) = bk− 1, A1(1) = (X + 1)2(bk− 1), A2 = 0, A3 ≡ 2nX2(X + 1)

W (1) = bk(a−c0)
2+2n(bk−1)(c0−c)2

2b(bk−1) (β = 0)

(β = 1) 2

W (0)≷W (1)

⇔−bk(bk−2n)2(a− c0)
2 ≷ n(bk−1)[4n3 +4(2bk+1)n2 −bk(5bk−8)n+4b2k2](c0 − c)2 (4.5)

n

4.4

4.1 4.2

β

β

β (a,c0,c,b,k,n)
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2 a > c0 > c, bk > 2(n+ 1)

c0 = 1, c = 0, b = 1, k = 10, n = 1 14 a

Z (3.20)

Z = β (a−1)+3(1−β )
10−β 2−2(1−β )2 a = 3,4,5,6 β

Z 4.1

10.750.50.250

0.55

0.5

0.45

0.4

0.35

0.3

0.25

β

Z

a=3

a=4

a=5

a=6

4.1: Z
(a = 3,4,5,6, c0 = 1, c = 0, b = 1, k = 10, n = 1)

4.1 a β

a = 3

Z β a = 4,5 β Z β

β Z U a = 4 β = 2
3
≈ 0.666

a = 5 β =
√

93−9
3

≈ 0.215

a = 6 Z β

W

β Z β

a = 3 Z β

W (β ) = −16β 6+32β 5+425β 4−1042β 3−1263β 2+2588β+1886

10(3β 2−4β−8)2

14

c = 0 Matsumura and Sunada (2013) c = 0

b = 1
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β W (β ) 4.2

10.750.50.250

3.2

3.15

3.1

3.05

3

2.95
β

W

4.2: W
(a = 3, c0 = 1, c = 0, b = 1, k = 10, n = 1)

4.2 β β

β β

β β̂ ≈ 0.722 U

5

1 n

z0 z Z ( 3, 4, 5 (vi))

n q0
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q Q ( 6 (iv), 7, 8 (vi))

β

β

4.4

2

(spillover)

2 Fudenberg and Tirole (1984)

Fudenberg

and Tirole (1984) (lean and hungry look)

1 (willingness-to-pay)

2 2

2 15

2 c(qi) =
k
2
q2

i

2

16

15 P̂ = P(Q,Z) = a+Z−bQ 1.

1 2. 1

2 1

P = P(Q,βZ) = (a+βZ)(1− b
a Q), P̂ = P(Q,Z) = (a+Z)(1− b

a Q)
1

P = P(Q,βZ) = a− ab
a+βZ Q, P̂ = P(Q,Z) = a− ab

a+Z Q
16 2
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