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1
Harris and Todaro (1970)

(transfer paradox)

1970 (MIT)

R (John R. Harris) P

(Michael P. Todaro) American Economic Review (AER) “Migration, Unemployment, and

Development: A Two-Sector Analysis” 1

= (Harris and Todaro model) =
2

=

40 Harris and Todaro (1970)

2000 2005 5

1 1 3

4

=

1
2 AER 2011 2 100 Harris and Todaro (1970) 100 AER

20
3 (2012)
4 (2013)
1990 0.16 2003 0.403 2012 0.474 2004 2012
9 0.48 0.4
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=

(paradoxical)

=
5

Ravallion (1984)

=

6

1

2

5 Samuelson (1952) 2

Kemp (1992) (2013)
6 = Lall, Selod, and Shalizi

(2006)
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3

3

2 Harris and Todaro (1970) =

3

4

2 =
Harris and Todaro (1970) 7 =

2

YA

YM

2.1 (agricultural sector)

8

UA =UA(CAA ,C
A
M) (2.1)

CAA CAM
CAi , i= A,M

7 (2007a, 2007b)
8 Harris and Todaro (1970) =
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2

UA
A ≡ ∂UA

∂CAA
> 0,UA

M ≡ ∂UA

∂CAM
> 0,UA

AA ≡ ∂ 2UA

∂ (CAA)2
< 0,UA

MM ≡ ∂ 2UA

∂ (CAM)2
< 0,

UA
AM ≡ ∂ 2UA

∂CAA∂CAM
UA
AAUA

MM > (UA
AM)

2 2

2 9

(leisure) lA

LA lA LA ≡ LA− lA

=

LA =

Lj

=

LA
10

CAA+ pCAM = IA ≡ wALA (2.2)

p wA LA

IA ≡ wALA

LA IA

max
{CAA ,CAM}

UA(CAA ,C
A
M), s.t. CAA+ pCAM = IA (2.3)

(2.3) (Legrangian)

L≡ L(CAA ,CAM;λ ) =UA(CAA ,CAM)+λ (IA−CAA− pCAM) λ

(Lagrange multiplier) 1 UA
A = λ UA

M = λ p
11 (U

A
A

UA
M
= 1

p ⇔ pUA
A =UA

M)

9
10 1

11 (UA
AA < 0,UA

AAU
A
MM > (UA

AM)
2) 2
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(CAA(p, IA),CAM(p, IA))

pUA
A (C

A
A(p, IA),C

A
M(p, IA)) =UA

M(C
A
A(p, IA),C

A
M(p, IA)) (2.4)

CAA(p, IA)+ pCAM(p, IA) = IA (2.5)

CAAp ≡ ∂CAA
∂ p , C

A
Mp ≡ ∂CAM

∂ p , C
A
AI ≡ ∂CAA

∂ IA , C
A
MI ≡ ∂CAM

∂ IA (2.4) (2.5) (p, IA)

UA
A + p(UA

AAC
A
Ap+U

A
AMC

A
Mp) =UA

MAC
A
Ap+U

A
MMC

A
Mp (2.6)

p(UA
AAC

A
AI+U

A
AMC

A
MI) =UA

MAC
A
AI+U

A
MMC

A
MI (2.7)

CAM+CAAp+ pCAMp = 0 (2.8)

CAAI+ pCAMI = 1 (2.9)

(2.6) (2.9)

CAAp(≡
∂CAA
∂ p

) =− pUA
A +(UA

MM− pUA
AM)CAM

g
, CAMp(≡

∂CAM
∂ p

) =
UA
A +(UA

AM− pUA
AA)CAM

g
(2.10)

CAAI(≡
∂CAA
∂ IA

) =
UA
MM− pUA

AM
g

, CAMI(≡
∂CAM
∂ IA

) =
pUA

AA−UA
MA

g
(2.11)

g≡UA
MM−2pUA

AM+ p2UA
AA < 0 2

(CAAI > 0,CAMI > 0) 12 (2.10) (2.11) CAAI CAMI 1

2

VA(p, IA) ≡UA(CAA(p, IA),CAM(p, IA))

(p, IA)

VA
p ≡ ∂VA

∂ p
=UA

AC
A
Ap+U

A
MC

A
Mp =−UA

AC
A
M(=−CAM)< 0 (2.12)

VA
I ≡ ∂VA

∂ IA
=UA

AC
A
AI+U

A
MC

A
MI =UA

A (= 1)> 0 (2.13)

p (envelope

theorem) IA 2

1 (VA
I =UA

A = 1)

12 (2.11) UA
MM− pUA

AM < 0 pUA
AA−UA

MA < 0
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VA =VA(p, IA)

dVA =VA
p dp+V

A
I dIA =−CAMdp+dIA (2.14)

LA

YA = FA(LA), F ′
A > 0, F ′′

A < 0 (2.15)

wA = F ′
A(LA) (2.16)

(2.16) wA LA LA(wA) L′A(wA) = 1/F ′′
A < 0

LA wA 13

=

LA

LA

LA IA = wALA

0

π = FA(LA)−wALA−F = 0, F = rK

2.2 (manufacturing sector)

(employee) (unemployed)

13 =
wA LA LA(wA) (wA → LA) (wA ← LA)

wA LA
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( j = E,U)

U j =U j(C j
A,C

j
M), j = E,U (2.17)

C j
A j C j

M j

C j
i , i= A,M j= E,U

2 U j
A ≡ ∂U j

∂C j
A
> 0,

U j
M ≡ ∂U j

∂C j
M
> 0,U j

AA ≡ ∂ 2U j

∂ (C j
A)
2 < 0,U

j
MM ≡ ∂ 2U j

∂ (C j
M)

2 < 0,U
j
AAU

j
MM > (U j

AM)
2;U j

AM ≡ ∂ 2U j

∂C j
A∂C j

M

C j
A+ pC j

M = I j (2.18)

I j j IE ≡ wMLM IU ≡ wULU wM wU

(wM > wA > wU ) LM LU

max
{C j

A,C
j
M}
U j(C j

A,C
j
M), s.t. C j

A+ pC j
M = I j (2.19)

1 pU j
A =U j

M (C j
A(p, I j),C

j
M(p, I j))

pU j
A(C

j
A(p, I j),C

j
M(p, I j)) =U j

M(C
j
A(p, I j),C

j
M(p, I j)) (2.20)

C j
A(p, I j)+ pC j

M(p, I j) = I j (2.21)

C j
Ap ≡ ∂C j

A
∂ p ,C

j
Mp ≡ ∂C j

M
∂ p ,C

j
AI ≡ ∂C j

A
∂ I j ,C

j
MI ≡ ∂C j

M
∂ I j (2.20) (2.21) (p, I j)

C j
Ap(≡

∂C j
A

∂ p
) =− pU j

A+(U j
MM− pU j

AM)C
j
M

g
, C j

Mp(≡
∂C j

M
∂ p

) =
U j
A+(U j

AM− pU j
AA)C

j
M

g
(2.22)

C j
AI(≡

∂C j
A

∂ I j
) =

U j
MM− pU j

AM
g

, C j
MI(≡

∂C j
M

∂ I j
) =

pU j
AA−U j

MA
g

(2.23)

g≡U j
MM−2pU j

AM+ p2U j
MM < 0 2

V j(p, I j)≡U j(C j
A(p, I j),C

j
M(p, I j)) (p, I j)
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1 V j
p = −C j

M < 0 V j
I = 1 > 0

V j =V j(p, I j)

dV j =V j
p dp+V

j
I dIj =−C j

Mdp+dIj (2.24)

LM

YM = FM(LM), F ′
M > 0, F ′′

M < 0 (2.25)

wM = pF ′
M(LM) (2.26)

= wM wA

(wM = wM > wA) wU (wU = wU < wA) (2.26)

LM wM p LM(p,wM) ∂LM
∂wM = 1

pF ′′
M
< 0

∂LM
∂ p =− F ′

M
pF ′′

M
> 0 LM wM

p wM

2.3

CAA+C
E
A +C

U
A = YA (2.27)

CAM+CEM+CUM = YM (2.28)

(CAA+C
E
A +C

U
A )+ p(CAM+CEM+CUM) = YA+ pYM (2.29)
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(2.29) (2.27) (2.28)

LA+LM+LU = L (2.30)

L

Harris and Todaro (1970)

Pr(e)≡ LM
LM+LU

Pr(u)≡ 1−Pr(e) = LU
LM+LU

Pr(e)wM+Pr(u)wU

wA = Pr(e)wM+Pr(u)wU =
wMLM+wULU

LM+LU
(2.31)

YA+ pYM = IA+ IM+ IU(= wALA+wMLM+wULU) (2.32)

= wM

wU

{(CAA ,CEA ,CUA ),(CAM,CEM,CUM),(YA,YM),(LA,LM,LU),(p,wA)} 13

3

(2.4), (2.5), (2.20), (2.21) 2 6

(CAA ,CEA ,CUA ) (CAM,CEM,CUM) {p,(wA,wM,wU),(LA,LM,LU)}
(2.15) (2.25) 2

(YA,YM) (LA,LM) (2.16), (2.26)

(2.30) 3 (LA,LM,LU) (wA,wM,(wU))

(2.27) 1 p

(2.31) 1 wA 13 13
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14

L̇A = F ′
A(LA)−wA (2.33)

(2.31) wA =
wMLM+wULU

LM+LU =
wUL+(wM−wU )LM−wULA

L−LA (2.33)

L̈A < 0 F ′′
A < 0 ∂wA

∂LA > 0
∂wA
∂LA =

(wM−wU )LM
(L−LA)2 > 0 15

3
=

(lump-sum transfer)

(transfer) T

13 (2.15), (2.25) (2.16), (2.26)

(2.30) (2.31)

(2.4), (2.5), (2.20), (2.21) (2.27)

T (2.14)

TA(= T ) TE < 0
16

LATA+LMTE = 0 ⇔ TE =− LA
LM

T =−nT < 0 (3.1)

n≡ LA
LM

dTA = dT ,

14 L̇A L̇A ≡ dLA
dt L̈A

2
15 (2007a, 2007b)
16 TU = 0
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dTE =−ndT , dTU = 0 (dTA+ndTE = 0)

dVA =VA
p dp+V

A
I dTA =−CAMdp+dT (3.2)

dVE =VE
p dp+V

E
I dTE =−CEMdp−ndT (3.3)

dVU =VUp dp+V
U
I dTU =−CUMdp (3.4)

(3.2) (3.3) 1 2 (recipient)

(donor)

T wA LA YA = FA(LA(wA)) CUA
p

CUA (2.27),CAA+CEA +CUA = YA (p,T )

∂CAA
∂ p

dp+
∂CAA
∂TA

dTA+
∂CEA
∂ p

dp+
∂CEA
∂TE

dTE +
∂CUA
∂ p

dp= 0

⇔CAApdp+C
A
AIdTA+C

E
Apdp+C

E
AIdTE +C

U
Apdp= 0

⇔ (CAAp+C
E
Ap+C

U
Ap)dp= (nCEAI−CAAI)dT (3.5)

p

C j
Ap(≡ ∂C j

A
∂ p ), j = A,E,U

(C j
Ap > 0) CEAI(≡ ∂CEA

∂ IE ) CAAI(≡ ∂CAA
∂ IA )

T

T n= LA
LM nT (3.5)

(nCEAI−CAAI) dT

LA(
CEAI
LM − CAAI

LA )

(3.5)



41濱田弘潤：ハリス=トダロ・モデルにおけるトランスファー・パラドックスの考察

1.

. C j
Ap > 0, j = A,E,U CAAp+CEAp+

CUAp > 0 (3.5) dp
dT =

nCEAI−CAAI
CAAp+C

E
Ap+C

U
Ap

≷ 0

( dpdT ≷ 0⇔ nCEMI−CAMI ≷ 0) (3.2)–(3.4)

−C j
Mdp nCEMI ≷CAMI −C j

Mdp≶ 0

1

p p

p

p p

p

(terms-of-trade effect)

=
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(income effect)

1
(weak paradox)

(strong paradox) 1 17

1

3

Bhagwati, Brecher, and Hatta (1983) 3

=

18

(3.2) (3.4)
dp
dT =

nCEAI−CAAI
CAAp+C

E
Ap+C

U
Ap

dVA =−CAMdp+dT =
[
− CAM(nCEAI−CAAI)
CAAp+CEAp+C

U
Ap

+1
]
dT (3.6)

dVE =−CEMdp−dT =
[
− CEM(nCEAI−CAAI)
CAAp+CEAp+C

U
Ap

−1
]
dT (3.7)

dVU =−CUMdp=− CUM(nCEAI−CAAI)
CAAp+CEAp+C

U
Ap
dT (3.8)

(3.6) (3.8)

17 2 1 (weak paradox)
(strong paradox) Yano (1983)

18 Bhagwati, Brecher, and Hatta (1983)
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2.

nCEAI−CAAI <
CAAp+C

E
Ap+C

U
Ap

CAM
(< 0).

nCEAI−CAAI >−CAAp+C
E
Ap+C

U
Ap

CEM
(> 0).

CAAp+C
E
Ap+C

U
Ap

CAM
< nCEAI−CAAI <−CAAp+C

E
Ap+C

U
Ap

CEM

. (3.6) (3.7)

2
n≡ LA

LM = 1

(nCEAI−CAAI)

( C
A
Ap+C

E
Ap+C

U
Ap

C j
M

)

p

(3.8) nCEAI ≷CAAI ⇔ dVU ≷ 0
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3.

3

(dVA,dVE ,dVU) = (⊕,	,⊕)

nCEAI−CAAI <
CAAp+C

E
Ap+C

U
Ap

CAM
(< 0) (dVA,dVE ,dVU) = (	,	,	).

CAAp+C
E
Ap+C

U
Ap

CAM
< nCEAI−CAAI < 0 (dVA,dVE ,dVU) = (⊕,	,	).

0< nCEAI−CAAI <−CAAp+C
E
Ap+C

U
Ap

CEM
(dVA,dVE ,dVU) = (⊕,	,⊕).

(0<)− CAAp+C
E
Ap+C

U
Ap

CEM
< nCEAI−CAAI (dVA,dVE ,dVU) = (⊕,⊕,⊕).

. (3.6), (3.7), (3.8)

3 3

3 (Pareto

inferiority)

3 (Pareto dominance)

1 3

= 3 (bystander)

4
=

1

2

3 3
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=

=

3

2

=

(lump-sum transfer)

=

=
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19

=

wM wM− t

t

19 =
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