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p > 0 1 w1 > 0 2

w2 > 0 q ≥ 0 1 z1 ≥ 0 2

z2 ≥ 0

f (z1, z2)

max
q, z1, z2

pq − w1z1 − w2z2

s.t. q ≤ f (z1, z2), q ≥ 0, z1 ≥ 0, z2 ≥ 0. (1)

CRS t ≥ 0 f (tz1, tz2) = t f (z1, z2)
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w1
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, f2(z1, z2) =

w2

p
(2)

z1, z2 *3

(p, w1, w2)
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Mankiw (2013)*4 (2010)*5 Jones

and Vollrath (2013) *6 (1999) *7 *8
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*9

1

CRS

CRS

CRS (1)

*2 Varian (1992) p.15
*3 q = f (z1, z2)
*4 pp.49 – 61
*5 pp.296 – 305
*6 pp.22 – 23.
*7 pp.323 – 327
*8 Jones and Vollrath (2013) CRS
*9
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CRS

(1)

3

2 1 CRS

(1995)

Mas-Colell et al.(1995)

3.1

CRS w1, w2 q ≥ 0

z1, z2

min
z1, z2

w1z1 + w2z2

s.t. f (z1, z2) ≥ q, z1 ≥ 0, z2 ≥ 0. (3)

(3) (1999) pp.99–103 (2008) pp.112–118

(3) 1 (zc
1, zc

2) q

w1, w2

q w1, w2 w1, w2, q

(3) z1(w1, w2, q), z2(w1, w2, q)

C (w1, w2, q) = w1z1(w1, w2, q) + w2z2(w1, w2, q) (w1, w2)

1 t > 0

C (tw1, tw2, q) = tC (w1, w2, q) (4)
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*18

CRS q 1

z1(w1, w2, q) = z1(w1, w2, 1)q, z2(w1, w2, q) = z2(w1, w2, 1)q

*19

C (w1, w2, q) = C (w1, w2, 1) q (5)

CRS

C (w1, w2, 1)

f (z1, z2)

w1 = λ f1(z1, z2), (6)

w2 = λ f2(z1, z2), (7)

q = f (z1, z2)

*20 λ (3) (5)

λ = C (w1, w2, 1) (8)

*21

3.2

C (w1, w2, 1) q q

max
q

pq − C(w1, w2, 1)q s.t. q ≥ 0. (9)

1

CRS

(9) q

2 3 4 p C (w1, w2, 1) *22

p ⋛ C(w1, w2, 1) (10)

*18 Varian (1992) p.72
*19 (2008) pp.116–118
*20 (1995) pp.120–121 (2008) pp.114–115
*21 (1995) p.122 (2008) p.47
*22 p
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(4)
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p
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p
, 1
)
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p
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p
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C
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p
,

w2

p
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1 1
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p
,

w2

p
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C
(

w1

p
,

w2

p
, 1
)

3.3
(

w1

p
,

w2

p

)
C
(

w1

p
,

w2

p
, 1
)

kg *24 C
(

w1

p
,

w2

p
, 1 kg

)

1 kg 1 kg

1 kg ⋛ C
(

w1

p
,

w2

p
, 1 kg

)
(12)

(
w1

p
,

w2

p

)
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(
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p
,
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*25(
w1

p
,

w2

p

)
C
(

w1

p
,

w2

p
, 1 kg

)

1 kg = C
(

w1

p
,

w2

p
, 1 kg

) (
w1

p
,

w2

p

)
1 kg

1 kg *26 w1

p
w2

p

1 kg ≷ C
(

w1

p
,

w2

p
, 1 kg

)

*27

w1

p
,

w2

p
r1, r2 kg

5 O r1 r2

z1 z2

r2z2 = 1 1 f (z1, z2) = 1

r1z1 = 1 1 = C (r1, r2, 1) (r1, r2)

1 1

r1 1 1 r2

r1 = r′1 1 z1 r1z1 = 1
1
r′1

5 r1 = r′1 r1z1 = 1 z1
1
r′1

z1 z1
1
r′1

1 f (z1, z2) = 1

z1 −(
r1

r2
)′

z2 = −(
r1

r2
)′z1 +

1
r′1
(

r1

r2
)′ z2

1
r′1
(

r1

r2
)′ 1

*25 ⋛
{(

w1
p , w2

p

) ����1 kg ⋛ C
(

w1
p , w2

p , 1 kg
)}

=

{(
w1
p , w2

p

) ����1 ⋛ C
(

w1
p , w2

p , 1
)}

*26 ( q) (
c̃) c̃ = C (w1, w2, q) (w1, w2)

w1w2 Woodland(2010)

*27 Darrough and Southey (1977)
(1985) pp.97–101 (1995) pp.605–612
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z2
1
r′1
(

r1

r2
)′ r2z2 = 1

r2 =
r′1

( r1
r2
)′

r′1 r2 r′2 5
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1
r′1
(

r1

r2
)′ r2z2 = 1 r2

r′1
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r′2

(r′1, r′2)

6 r1 = r′′1 r2 r′′2 (r′′1 , r′′2 )

r1 r2

*28 6
*29

(r1, r2) C (r1, r2, 1) 1

(r1, r2)

C (r1, r2, 1)

7 6 r1z1 = 1 r2z2 = 1

w1z1 = k̄ < 1 w2z2 = k̄ < 1 1 r′1
r2 r′2 r̄2 r1

r2

1 r1z1 = k̂ > 1 r2z2 = k̂ > 1

r′1 r2 r′2 r̂2 r1

r2

(r1, r2)

1 < C (r1, r2, 1) 1 > C (r1, r2, 1) (
w1

p
,

w2

p

)

C
(
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p
,
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p
, 1
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)
C
(
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p
,

w2

p
, 1
)

3.3 8

CRS

(p, w1, w2) 1

2
w1

p
w2

p

(
w1

p
,

w2

p

)

1 < C
(

w1

p
,

w2

p
, 1
)

(13)

1

q = z1 = z2 = 0

1 = C
(

w1

p
,

w2

p
, 1
)

(14)

1

( )

(q, z1, z2) =
(

t, z1(w1, w2, 1)t, z2(w1, w2, 1)t
)

t

*30 (1985) pp.108–112
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1 > C
(

w1

p
,

w2

p
, 1
)

(15)

1

4

2 Mankiw (2013)

2 1 CRS

Mankiw (2013) CRS

(2) z1, z2

(p, w1, w2) (14) p = C (w1, w2, 1)

f (·) (6)

(7) (8) (2) (p, w1, w2) (13) (15)

(2) (13) (q, z1, z2) = (0, 0, 0)

CRS =

f (z1, z2) = Azα
1z1−α

2 , A > 0, 0 < α < 1

f1(0, 0) = lim
h1↓0

A · hα
1 · 01−α − A · 0α · 01−α

h1
= 0,

f2(0, 0) = lim
h2↓0

A · 0α · h1−α
2 − A · 0α · 01−α

h2
= 0

f1(0, 0) <
w1

p
, f2(0, 0) <

w2

p

(2) (15) f (·)
Mankiw (2013)
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(p, w1, w2) (14) CRS
*31

2 1 (13)

(15) (14)

1

2 x̄1 > 0 x̄2 > 0

1 x1 ≥ 0 2 x2 ≥ 0

x3 ≥ 0 U(x1, x2, x3) *32 Π

max
x1, x2, x3

U(x1, x2, x3)

s.t. w1[x̄1 − x1] + w2[x̄2 − x2] + Π ≥ px3, 0 ≤ x1 ≤ x̄1, 0 ≤ x2 ≤ x̄2, x3 ≥ 0

(x̄1 x̄2) U(·)
(p, w1, w2)

(15) ( ) ( )

(15)

(13) KKT *33 (p, w1, w2)(
w1

p
,

w2

p

)

w1

p
≤ U1 (x̄1, x̄2, 0)

U3 (x̄1, x̄2, 0)
,

w2

p
≤ U2 (x̄1, x̄2, 0)

U3 (x̄1, x̄2, 0)

x1 = x̄1, x2 = x̄2, x3 = 0 (13)

q = z1 = z2 = 0

1 ≤ C
(

U1 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

,
U2 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

, 1
)

(16)

*31 (14)
q > 0

*32 U
*33 Karush-Kuhn-Tucker
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9 ( )
(

w1

p
,

w2

p

)
∈
{
(r1, r2)

����r1 ≤ U1 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

, r2 ≤ U2 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

, 1 ≤ C (r1, r2, 1)
}

*34

U(x1, x2, x3) = ϕ(x1, x2) + x3 (16)

U(·) (13) (13)

lim
h3↓0

U1 (x̄1, x̄2, h3)

U3 (x̄1, x̄2, h3)
= 0, lim

h3↓0

U2 (x̄1, x̄2, h3)

U3 (x̄1, x̄2, h3)
= 0

U(·) (16)

Mankiw (2013) (14)

CRS

(14)

5

2 1

CRS

CRS

*34

(p, w1, w2) ∈
{
(t, tr1, tr2)

���� t > 0, r1 ≤ U1 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

, r2 ≤ U2 (x̄1, x̄2, 0)
U3 (x̄1, x̄2, 0)

, 1 ≤ C (r1, r2, 1)
}
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