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Ii = gi (xi - ηi).
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max ∏i ≡ ∫0
+∞

[pi {Fi (Ki, Li) - xi} - wLi] e-rt dt,
{Li, xi}

s.t. K̇ = gi (xi - ηi ) - δi Ki. 

Li xi

3 2004

4 F

5 gi: RR+ → RR (i) 0 ≤ xi ≤ ηi gi(·) = 0 (ii) xi > ηi

gi(·) > 0 g'i(·) > 0 g''i(·) < 0 (iii) limXi→+∞ gi(·) = +∞ limXi→+0 g'i(·) = +∞ limXi→+∞ g'i (·)

= 0

6 Ki Li xi t ·
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Fi 1

Li / Ki ωi ≡ w/pi li

= li (ωi). 

li ωi Fi Fi (Ki, Kili(ωi)) = Ki Fi (1, li(ωi))

fi (ωi) ≡ Fi (1, li (ωi)),

hi (ωi)≡ fi  (ωi) - ωi li (ω), 

fi hi ωi 

µi λi ≡ pi / µi 

λi λi 

λi ψi φi 

ψi(λi) ≡ min {x ≥ 0| gi (xi - ηi) = λixi}

xi = φi(λi) ⇔ g'i (xi - ηi) = λi.
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I
~
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2 2 1 p ≡ p1/p2 2

ω ≡ ω2 ≡ w/p2 1 ω1

≡ ω / p

L > 0

K1 l1 (ω / p) + K2 l2 (ω) = L.

K1 (i = 1, 2) p L

ω∼

ω = ω∼ (K1, K2, p, L). 

ω∼ Ki (i = 1, 2) p

L 1 ω1

p

λ*
i I

~
i K̇ i = Ii - δi Ki

K̇1 = I
~
1(K1, ) - δ1 K1 ≡ E1 (K1, K2, p, L, δ1 , r),

K̇2 = I
~
2(K2, ) - δ2 K2 ≡ E1 (K1, K2, p, L, δ2 , r),

(K1, K2) K1 K2

Ki 

Ei (K1, K2, p, L, δi , r) = 0. 

i K1 

δ1+r
ωh2(ω∼ (K1,K2,p,L)) ’

δ1+r ω
h2(ω∼ (K1,K2,p,L)/p) ’ p
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K1 - K2 

K1 (K1, K2) 

K*
1

K1 = ≡ G1(K1, K2, p, L, δ, r).

K1 K2 

G2(K1, K2, p, L, δ2, r)

G1 K1 K2 p

δ1 r 7 G2 K1 K2

p δ2 r
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~
i Ki Ei I

~
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Kc
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(K1, K2) Ei

K1 = ≡ D1(K1, K2, p, L, δ1, r),

K2 = ≡ D2(K1, K2, p, L, δ2, r).

Gi D1 D2 Ki δi r (i = 1,2) D1

p D2 p

(K1, K2) K1 - K2 K1

K2

Di

∂ Di1 > , i = 1, 2.
∂ Ki

Kj ( j ≠ i ) 

D1 Ki Ki

Ki

Ki

ψ2( )
f2(ω∼ (K1,K2,p,L)/p)

ψ1( )
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δ1

δ1 + r
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δ2 + r
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K2 K1 - K2

K1 K2

1 G1 G2 K1
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G2 D2

κ ≡ (K1, K2) G1
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D1 D2

1 α β1 β2 0
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0
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D1 D2 K1 - K2
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8
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A DYNAMIC SPECIFIC-FACTORS MODEL OF PRODUCTION

WITH THE INDIVISIBILITY IN INVESTMENT ACTIVITIES

NORITSUGU NAKANISHI

We develop a two-commodity, three-factor, dynamic specific-factors model of production, which is

applicable to many development-related international trade issues. Two specific factors are treated as

heterogeneous capitals, each of which is accumulated within the corresponding industry. We assume

that there is a minimum requirement of factor inputs to attain a positive gross investment-The

investment activity exhibits a sort of “indivisibility.” We show that there are three kinds of long-run

production equilibria: (i) the diversification equilibrium at which both industries produce positive

amounts of the commodities; (ii) the specialization equilibrium at which only one of the industries

survives and the other industry vanishes; and (iii) the vanishing equilibrium at which both industries

are completely eliminated from the market. Which equilibrium will be attained in the long run

depends upon the initial endowments of the specific factors, the commodity prices, and the interest

rate on the internationally traded bond. Some implications of our model for policy interventions are

also discussed.
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