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Dynamic Change of Comparative Advantage in a Small Open Economy 

Kenichiro Ikeshi ta 

1 Introduction 

Recently, economic growth theory becomes the central issue of economics and the method of 

growth theory occupies the basis of modern macroeconomics. Especially, in 1990s, through 

development of endogenous growth theory, we recognized the importance of human capital, 

learning by doing and monopolistic competition. Moreover, many studies point out that these 

engines of endogenous growth can provide complicated dynamics such as multiplicity of steady 

state, indeterminacy and chaos. Gali (1997) shows that multiplicity of steady states and indeter

minacy occur in the model in which there is monopolistic competition in the production of 

investment goods. Greiner and Semmler (1995) consider the possibility of complicated dynamics 

in endogenous growth model with learning by doing. 

On the other hands, it is not enough to study how externality or monopolistic competition 

affects dynamic behavior of economy in a situation where international trade exists. However, 

the pattern of production through trade may have large effect on the externality or increasing 

return by monopolistic competition. For example, imagine that one country specializes the 

goods production that has no externality or monopolistic competition, 1> and another country 

specializes the goods production that has large externality or monopolistic competition; such as, 

manufacturing industries. It is natural that growth processes of these two economies are much 

different from each other. Then, it is important to analyze the dynamics of economy where there 

are trade and imperfect competition (or externality). 

The purpose of this paper is to analyze the change of comparative advantage and the equilib

rium dynamics in two-sector small open economy. We assume that final goods are produced by 

intermediate goods and labor. Intermediate goods market is in the circumstance of monopolistic 

competition. Our model is natural extension of Ciconne and Matsuyama (1996); however, we 

focus on the change of comparative advantage and pattern of production. 

The remaining of this paper is organized as follows. In the section 2, we describe the model 

and show that the country perfectly specializes one of two kinds of goods. Next, we consider the 

1) Imagine a primitive methods of production, such as agriculture. 
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change of comparative advantage and make conclusion that it only depends on factor intensity. 

In the section 3, we explore the equilibrium path. Dynamic change of comparative advantage 

provides complicated dynamics; such as multiplicity of steady state, that causes underdevelop

ment trap. In the section 4, we treat a case in which production function is Cobb-Douglas. Even 

in this case, characteristics of our model are preserved. 

2 The Model 

In this section, we set up the model that is considered in this paper. We consider an economy 

in a small country. There are two kinds of consumption goods, good 1 and good 2. Good 1 is 

industrial goods, for example, machinery. On the other hand, good 2 is primitive good. Imagine 

that agriculture as an example of production of primitive goods. Because of the assumption of 

small country, the prices of both goods are given exogenously. We set the price of good 2 equal 

to one, and the price of good 1 is q. This country trades these consumption goods with other 

countries. First, we start up to describe the behavior of consumer. 

2. 1 The Behavior of Consumer 

In this economy, representative consumer supplies his or her labor force and earns wage and 

receives the interest from his or her assets. We assume that consumer supplies L units of labor 

inelastically. Consumer decides the sequence of consumption to maximize their lifetime utility 

subject to the intertemporal budget constraint. C;(t) (i=l, 2) is the consumption of good i at 

time t. Then consumer maximizes 

U(t)= (
00 

e-p(,-t>log[C1(r)l8[Cz(r)]1-.sdr 
lt ' (2.1) 

where p is subjective discount rate. log[ C1(t)Y[ Cz(t)J1-.s is the flow of utility at time t. The 

intertemporal budget constraint is given by 

100 

e-fr<s)dsE(r)dr~ 100 

e-fr<s)dsw(r)E(r)dr+ W(t). (2. 2) 

E(t) is the expenditure of consumer at time t, w(t) is the wage rate and W(t) is the value of 

asset holding. The asset consists of the shares of firms that gain profits. Consumer's problem 

is divided into two stages: the first is how consumer allocates his expenditure between good 1 or 

good 2. At time t, consumer maximizes [C1(t)].B[Cz(t)J1-.s subject to qC1(t)+ Cz(t)~E(t). 

From the solution of this problem, we can derive the indirect utility function, that is; 

(2 .3) 

The second stage is how consumer allocates the income to expenditure or saving. The solution 

of maximization problem is given by usual Euler condition. 
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E(t) _ 
E(t) - r(t)- p. 

At the same time, consumer's budget constraint is binding, that is, 

100 

e-fr<slds(E(r)-w(r)L)dr= W(t). 

2.2 Firm 
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(2 .4) 

(2. 5) 

The final consumption goods are produced by perfectly competitive firms. The production 

function of good i is given by 

Y;(t)=F;(X(t), n(t)), (2 .6) 

where H;( t) is labor input into production of good i and X;( t) is composite of intermediate goods 

used for production of good i. We call X intermediate-composite. X;(t) has a form of CES 

type. 

(1
n(t) )Cf/(Cf-1) 

X(t)= 
0 

[x;(j, t)J1- 11 e1dj , a>l, (2. 7) 

where x;(j, t) is the quantity of intermediate good j for production of good i at time t. 

Conveniently, We take the variety of intermediate goods to be real number. We here assume 

that the elasticity of substitution between two kinds of intermediate goods is greater than one. 

This setting causes increasing return to scale. Finally, we assume that the production of good 

1 is intermediate-composite intensive relative to the production of good 2, On the other hand, the 

production of good 2 is labor intensive relative to the production of good 1. 

Next, we mention to the production of intermediate goods. Each kind of intermediate goods 

is supplied by single firm monopolistically. The firm producing some kind of intermediate goods 

supplies its product to the production of good 1 and good 2. The number of firms that produce 

intermediate goods is n(t). We assume that production of one unit of intermediate goods 

requires one units of labor. Using these assumption, we can derive the social quantity of labor 

to produce one unit of good i. The problem that the firms face is to minimize 

(2 .8) 

subject to 

E(X, n)=l, X=(1n[x;(j)J1-11e1dj r1<e1-1). 

p(j) is the price of intermediate good j .2> We set the solution to this problem ({xt(j)lj ~ n}, 

Hl) and define Xl=(1n[xt(j)]1- 11 e1dj ri<e1-1). This problem can be decomposed into two stages. 

The first one is to minimize the expenditure to intermediate goods !on p(j)x;(j)dj to achieve the 

2 ) we omit subscript t because this problem is simply static. 
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quantity of intermediate-composite Xl=(ln[xt(j)]1- 11(fdj rt<<t-i>. The solution of this problem 

is given by 

xf(j) 
(ln[p(j) ]1-<f dj r(<f-1) , (2. 9) 

which is the well-known demand function of intermediate good j. We introduce the new price 

index P=(1n[p(j)]1-<tdj y-t<<t-i> and we can get the following relation, 

1n p(j)xt(j)dj =PX*. 

This means that the solution ({xt(j)lj~n, Ht) minimizes wHi+ PX and (X*, Hl) minimizes 

wHi+ PXi subject to F;(Xi, Hi)=l, which requires usual minimization condition. 

aF;(Xl, Ht) 
ax 
p 

aF;(Xl, Ht) 
aHi 
w 

(2 .10) 

Moreover, because of the linear homogeneity of production function, Euler's Theorem is 

required, 

(2 .'11) 

The producers of intermediate goods set the monopoly prices. Because one unit of intermediate 

good needs one unit of labor, all of the firm set the same price p given by 

( 
1 )-1 p(j)=p= l-6 w. (2 .12) 

Using the price index P=(£n[p(j)J 1-<1d;J
1
'<1-i> and the equation of monopoly pricing, we derive 

the relative price between intermediate-composite and labor as a function of n. 

(2.13) 

Because <1 > 1, relative price p is decreasing with n. Let ai be the factor share of intermediate 
w 

composite. The homogeneity of production function implies that ai is expressed by relative price 

p only, not depends on the level of production. Moreover, we can express the factor share as 
w 

a function of the number of intermediate goods, 

ai=a;(P/w)=A(n). (2 .14) 

The change of A;(n) with n is determined by the elasticity of substitution between labor and 

intermediate-composite. If the elasticity of substitution is larger than one, Ahi) is increasing 

function of n. On the other hand, if the elasticity of substitution is smaller than one, A;(n) is 

decreasing function of n. Finally, if the production function is Cobb-Douglas type, A;(n) is 

independent of n because the elasticity of substitution is one. 
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Let Ml denote the quantity of labor used to produce X;*. Because of demand function of 

intermediate goods, the same price p(j)=p implies that xh)*=xt. This means that Xl=n1~<1 

Ml because Ml= nxt. This equation expresses the effect through increasing return. More

over, using PX;*= npxf we can derive the following relation, 

( 
1 )-1 PX;*= 1-0 wMt. (2 .15) 

Dividing this equation by PX;*+wH;*, using the definition of A;(n), then, 

A(n) 1 w M* 
PX;*+wH;* (l- ~) i · 

(2 .16) 

Similaly, 

1-A;(n) Pxt.!. wH;* wHt. (2 .17) 

Then, we derive the social quantity of labor to produce one unit of good i as 

M;*+H;* PX;*~wH;* ( 1 _ Ai~n) ). (2 .18) 

Using the definition of X;*, Ml and H;*, l=F;(n1~<1M;*, Hl) and honogeneity of F;(Xi, Hi), 

PXl+wH;* 
w 

1 

F{ n<1~1( 1- ~ )A(n), 1-A(n)) · 

This means that Ml+ H;* depends on n only, that is 

M;*+Hl 

Here we define n(n) as 

n(n)=R( n<1~1 ( 1- ~ )A(n), 1-A(n) ). 

(2 .19) 

(2. 20) 

(2. 21) 

Then, the firm that produces Y,- units of good i needs ( 1- Ai~n)) nf~) units of labor. Next, 

we consider the cost to produce one unit of good i. The unit cost is easily derived as 

PX;*+wH;*= n(n). (2. 22) 

When good i is produced in this country, zero-profit condition requires that the unit cost of goods 

is equal to it price. Then, we can determine the pattern of production by comparing costs of two 

goods. If q is larger than I'z( n) /n. ( n), this country will specialize the production of good 1. On 

the other hand, if q is smaller than I'z(n)/n.(n), the country will specialize the production of good 

2. We summarize this implication as proposition. 

proposition 1 The patterns of production are determined as follows. 

(1) The economy specializes the production of good 1 when q > I'z(n)/n.(n). 
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(2) The economy produces both kinds of goods when q=I'z(n)/n(n). 

(3) The economy specializes the production of good 2 when q<I'z(n)/n(n). 

2. 3 R & D and Labor Constraint 

Next, we describe the technology of R & D sector. We assume that one unit of blueprint to 

produce new goods needs an units of labor. Thus, when n(t) units of new kinds of goods are 

provided from R & D sector, ann(t) units of labor are employed. By considering the production 

of consumption goods, full-employment condition is given by 

ann(t)+( 1 Ai(n(t))) Yi(t) +(i 
<J I'i(n(t)) 

Ai(n(t))) Yz(t) 
<J I'z(n(t)) L. (2. 23) 

We can consider this constraint as the production possibility frontier. Once the increase of 

variety n( t) and terms of trade are determined, we can easily know the level of production. 

Moreover, we assume that there is no international transfer of assets. In other words, R & D 

activity is financed through domestic saving only. Then, the revenue from producing consump

tion goods is equal to the expenditure at every period t. 

Here we describe the remaining of the model. Especially we treat the case where specializa

tion occurs.3> When the economy specializes the production of good i, the constraint of labor 

market (2.23) is given by 

A(n(t))) Y.:(t) 
(J n(n(t)) L. (2. 24) 

Thus, let R(t) denote the revenue from production of consumption goods and R(t) is given by 

R(t)=qS;=q1n(n(t))(L-ann(t)), q;=q or 1. (2. 25) 

On the other hand, the profit of the firm that produces some kind of intermediate goods 7r( t) is 

7r(t) A(n(t))q; Y;(t) 
<Jn(t) (2. 26) 

If firms succeed to R & D activities, they enter the intermediate goods market and receive the 

profit 7r(t) monopolistically. Let v(t) denote the market value of a firm that produces one kind 

of intermediate good. Because we assume that the intermediate market is in the circumstance 

of free entry, v(t) never exceeds R & D cost w(t)an. Moreover, when n(t) is positive and finite, 

w(t)an=v(t). Thus, in equilibrium, we have, 

w(t)an ~ v(t), (w(t)an - v(t)) n(t)=O. (2. 27) 

By differentiating the market value of the firm v(t), we obtain the following no-arbitrage 

condition 

(t) - 7r(t) + v (t) 
r - v(t) v(t) · (2. 28) 

This implies that the return to hold stocks is equal to the interest rate. Finally, multiplying (2. 

3 ) We describe the case where both goods are produced with the following procedure. 
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24) by w(t) and using (2.26), (2.28) and E(t)=R(t), we can derive 

w(t)L+ n(t)7r(t) =E(t) + v(t) n(t), 
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(2. 29) 

which implies that income is divided between expenditure and saving. By integrating (2.29) and 

using (2.28), 

¥~n( T)v( T)e-f r<sM = 100 

e- fr<s)ds(w( r)L- E( r))dr+ n(t)v(t). 

From the definition of W(t), W(t)=n(t)v(t) and by using (2.5), 

limn( T)v( T)e-f r<s)ds=O. 
T-oo 

2. 4 The Change of Comparative Advantage 

(2. 30) 

(2. 31) 

In this subsection, we consider how comparative productivity I'z(n)/I'i(n) changes when n 

increases. Before we start this analysis, we must mention that the difference of factor-intensity 

implies that A1(n) > Az(n) for any n.4
l Let us return to our interest. We define a function l/f(n) 

as follows. 

1TI"( ) = I'z( n) 
Y:' n I'i(n). (2. 32) 

If l/f(n) is decreasing with n, the economy tends to possess the comparative advantage in good 

1 and the specialization of production may change to good 1. Then the analysis of the behavior 

of comparative advantage is important for the dynamics of economy. 

elasticity of l/f(n) which is 

Then, we consider the 

dlog l/f(n) dlogI'z(n) dlogI'i(n) 
dlogn dlogn dlogn · 

The first term of LHS is 

dlogI'z(n) 
dlogn 

1 { oFz( ·) [Az(n)(i -l)n11<C1-1)[A'z(n)-n-+_l_JJ 
I'(n) 0X2 6 Az(n) 6- l 

+ 0;£~) (l-A2(n)) 1 _ lz(n) (-A'2(n)n) }. 

From (2.10) and (2.11), and by using 

X*=(1-l)-1-n11<C1-0A (n) 
2 6 I'z(n) 2 

and 

Hz*= I'z~n) (l -A2(n)), 

we derive the following relationship, 

aFz( ·) =(i-1_)-1n( ) 1/(Cf-1) d aF2( ·) =n( ) oXz 6 2 n n an oHz 2 n . 

By substituting (2.37) into (2.34), we can derive the simple form, 

4) From the definition of A;(n), X1* /Hi*> Xz* /Hz* implies that A1(n) > A2(n). 

(2. 33) 

(2. 34) 

(2. 35) 

(2. 36) 

(2. 37) 
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dlogf1(n) Az(n) 
dlogn a-1 · 

Similarly, we can derive dlog I'i(n)/dlogn=A1(n)/(a-l). 

by 

(2. 38) 

Thus, the elasticity of lJf(n) is given 

dlog lJf(n) 
dlogn 

1 
6

_ 1 (Az(n)-A1(n)). (2. 39) 

This condition is very clear; the comparative advantage depends on factor shares only. We have 

already assumed that A1(n) is larger than Az(n), we can come to the conclusion that lJf(n) is 

decreasing function of n. 

proposition 2 If the production of good 1 is more intermediate-composite intensive than good 2, 

lJf(n) is decreasing function of n and lJf(n)=q has one solution at most. 

If both production functions of consumption goods are Cobb-Douglas type, The factor shares are 

constant, that is, A1(n)=a1 and Az(n)=a2. Then, lJf(n) is specified to 
1 

lJf(n)=cpn<1-1<az-ai>, (2.40) 

where ¢ is positive constant. Because limn-ooW(n)=O, lJf(n)=q has the unique solution. 

Corollary 1 If both production functions are Cobb-Douglas type, lJf(n)=q has the unique solution 

n=ii. 

Proposition 2 has a clear implication. The increase of n causes two effects. The first one is 

substitution between labor and intermediate-composite, that is, the demand for intermediate

composite increases and the demand for labor decreases because relative factor price P/w is the 

decreasing function of n. This substitution occurs in both sectors. Moreover, Higher demand 

for intermediate-composite and lower demand of labor offset each other. The second one is 

productivity effect, that is, the increase of n raises the productivity of intermediate-composite. 

The productivity in production of good 1 goes up higher than good 2 because the production of 

good 1 is more intermediate-composite intensive. Then, comparative advantage moves from 

good 2 to good 1 when n increases. 

In the following analysis, we focus on the case in which lJf(n)=q has a solution. That may 

cause a change of specialization during the economy moves. 

3 The Dynamic Behavior of the Economy 

Now we start to reduce the model to the model into two variables. We define new variable 

V(t)=v(t)/E(t). By using this definition and (2.4), the dynamic change of V(t) is derived as 
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{ 

=Ai(n) (n< ii), 

V(t)=p V(t) A;:(w), A(n) E [Ai(ii), A1(ii)] (n= ii), 

=A1(n) (n> ii). 

(3 .1) 

When n is sufficiently small, the economy specializes good 2 and A(n)=Az(n). However, if the 

economy grows and derives the high productivity of good 1, the pattern of trade will change and 

the economy will specializes the production of good 1, then A(n)=A1(n) Moreover, from (2.24) 

and (2.27), we also derive the dynamic change of n(t), which is given by 

{ 

=Az(n) (n< ii), 

n(t)=max{ ~ -( 1 A(ndt))) V~t), 0 }, A(n) E [Az(ii), A1(ii)] (n= ii), 

=A1(n) (n > ii). 
(3.2) 

Finally, from (2.4) and (2.31), 

lim V(t)n(t)e-pt =0. (3.3) 
t-oo 

For initial number of firms the economy inherits, no, a market equilibrium of this economy is a 

path of { V(t), n(t)} that satisfies (3.1), (3.2) and (3.3). This reduction of model is same as Ciccone 

and Matsuyama (1996). Therefore, the dynamics of economy is similar to their analysis. Here 

we attempts to analyze the property of equilibrium dynamics. V=O implies that 

{ 

=Az(n) (n< ii), 

V= A(n), A(n) E [Az(ii), A1(ii)] (n=ii), 
p<1n 

= A1(n) (n > ii). 
(3 .4) 

This is a relation between V and n. We call this relation VV-curve. The shape of VV-curve 

depends on behavior of A(n)/n. On the other hands, n=O implies that 

{ 

=Az(n) (n< ii), 

V= t ( 1- A~n) ), A(n) E [Az(ii), A1(ii)] (n=ii), 

=A1(n) (n > ii). 
(3.5) 

We call this relation NN-curve. The slope of this curve depends on how A(n) changes with n. 

Therefore, the elasticities of substitution of final goods are crucial for its change. If the 

elasticity of substitution of final good i is greater than one, NN-curve is downward-sloping in the 

area where good i is produced. Because we would like to know the shape of VV-curve, we 

start to analyze the elasticities of subsutitution of final goods. Let ci denote the elasticity of 

substitution of production function F;. From this definition, 

By integrating (3.6), 

c;(P/w)= dlog(X/Hi) 
dlog(P/w) · 

xi - [! n € ;(sl/(1-0")) J 
Hi -(3exp (1-{,r-11 (1- a)s ds ' 

(3. 6) 

(3. 7) 

where °€;(sll<I-cr>)=c;((l-l/<1)-1s 11<1-cr>). /3 is a positive constant. From 1/A;(n)=l+wH/PX, 
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we derive 

n _ , [f n g ;(s11c1-c1>)- 6 ] 
A(n)-n+fiexp (i-1;-)1-a (1-(J)s ds, (3.8) 

where fi'=(l-l/6)1- 6/1. This equation implies that, if c;(P/w)<6, A(n)/n is the decreasing 

function of n. Then the VV-curve is downward-sloping curve. If c;(P/w) > 6, VV may have a 

part where its slope is positive. 

proposition 3 If c;(P/w)s6 for all P/w, V=A(n)/(p6n) is downward-sloping and intersects 

with V=(an/L)(l-A(n)/6) at most once. 

This proposition suggests that elasticity of substitution in final goods production ci must be 

limited by 6 in the case where V=A;(n)/(pan) is downward-sloping. When we interpret Vas 

the market value of firm, Vis a sum of discounted value of profit gained by a firm in intermedi

ate sector. 5> When n increases, the profit per firm in intermediate sector decreases. This effect 

become more strong with 6. Moreover, the increase of n also makes production of final goods 

more intermediate-composite intensive. Then, if the substitution is not difficult in final goods 

sector, the demand for each intermediate good and profit per firm will increase. cis 6 means 

that this substitution effect is not so large, therefore, the profit per firm will decreases with n 

and the VV-curve is downward-sloping curve. In Grossman and Helpman (1991), A(n)=l and 

we could ignore this substitution effect. 

In Figure 1, we depict down-sloping VV-curve and the vector field. the VV-curve in Figure 

1 is characterized by c1(P/w) < a and ci(P/w) < 6. Then, VV-curve is down-ward sloping curve 

except for n= n. Similarly, we depict the NN-curve in Figure 2. The NN-curve in Figure 2 is 

also downward-sloping, that is c1 and c2 are greater than 1. 

The dynamics of the economy is much complicated. In Figure 3, we show one example of the 

equilibrium path { V(t), n(t)}. In the case of Figure 3, there exist two steady state in this 

economy, one is upper steady state nt, the other is lower steady state n't. In this case, equilib

rium path is unique for initial condition no. If n < no< nt, the economy converges to the upper 

steady state. If n't s no< n or nt s no, no entry takes place and the economy remains on 

VV-curve. If no< n't, the economy will converges to the lower steady state. Obviously, this 

model shows some kind of threshold condition. This implies that if the economy starts with 

sufficiently small variety and specializes the production of good 1, it converges to lower steady 

state and cannot change the pattern of production. Moreover it never reaches the higher steady 

state. Initial condition is crucial for dynamic behavior of the economy. We can say that this 

5) Exactly, the profit is expressed by (2.26) and includes expenditure E because R=E. We also interpret Vis 
a sum of discounted value of profit measured by utility. See Ciccone and Matsuyama (1996). 
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case generates underdevelopment trap. 6) 

Moreover, threshold level of variety n is determined by relative price q. If the economy 

inherits lower variety initially and the price of good 2 increases, the terms of trade for this 

economy improves and flow of revenue will be increase. However, the higher price of good 2 

implies q decreases relatively. Because lJf(n) is decreasing function of n, the threshold level of 

n will goes up. This example shows that the economy with lower variety may be more difficult 

to take off when the terms of trade improves. 

In the case of figure 4, it is possible to exist two equilibrium path. We assume that the initial 

condition no is slightly smaller than n. In such a situation, there may be two equilibrium paths. 

In one of them, no entry occurs and the economy remains on VV-curve because people expect the 

economy in the future pessimistically. In the other equilibrium, people choose high value of V 

and entrepreneurs start R & D activities. Then, the economy can take off and change the pattern 

of production from good 2 to good 1. Finally it will converge to the upper steady state. This 

phenomenon is one kind of indeterminacy. 

4 An Example : Cobb-Douglas type 

In this section, we focus on the case in which production functions of final goods are Cobb

Douglas type. Needless to say, Cobb-Douglas production function is the most popular for 

economists because it is easy to treat when we consider economic models. Although many 

studies of underdevelopment trap assume externality or peculiar production function, we can 

show the characteristics of model and possibility of underdevelopment trap by using Cobb

Douglas production function. 

In the case of Cobb-Douglas type, factor share is constant. Thus, we set A1(n)=a1 and Ai(n) 

= a2. Moreover, from corollary 1, there exists n. then, the factor share becomes 

{ 

=a2 (n< n), 

A(n) E [a2, a1] (n= ~), 

=a1 (n> n). 

(4 .1) 

Because the elasticity of substitution is one, VV-curve is downward-sloping except for n= n. 

On the other hands, NN-curve becomes horizontal line except for n = n. Then the phase diagram 

is given by figure 6. In this case, the equilibrium path is unique for any initial condition. 

However, like Figure 4, the possibility of underdevelopment trap remains. Figure 7 corresponds 

to Figure 4. If no is slightly smaller than n, two equilibrium paths may exist and realized path 

in this economy depends on people's expectation. 

6) This case occurs if the VV-curve and the NN-curve intersect in area where n< n. 



-12-

V 

0 

V 

0 

fi 

Figure I VV-curve and change of V 
(c1 < O' and s2< a) 

n* 2 fi 

/ 

n 

n 

Figure 3 dynamic behavior of the economy 

(l<s1<0' and l<s2<0') 

5 Concluding Remarks 

V 

0 

V 

0 

fi 

Figure 2 NN-curve and change of n 
(1 < c1 and 1 < c2) 

fi 

/ 

n* 1 

Figure 4 equilibrium path is not unique 

(l<s1<0' and l<s2<0') 

n 

n 

In this paper, we constructed the two-sector economic growth model and analyzed the change 

of comparative advantage as well as the dynamic change of the economy. One of the character

istics of the production is perfect specialization, which leads industry changing dramatically. 

Furthermore, we explored how comparative advantage changes with a number of intermediate 

goods. The conclusion is entirely simple; the change of comparative advantage depends only on 

relative magnitude of factor share that is related to factor intensities. 



Dynamic Change of Comparative Advantage in a Small Open Economy 
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Figure 5 Cobb-Dougras case (1) 
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Figure 6 Cobb-Dougras case (2) 
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In this figure, two pathes from the same initial value exist 
(.s1 =l and .s2=l) 
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Model is reduced to the system of variety n and new variable V. Because of perfect speciali

zation and difference of factor share, the phase diagram of this model includes two kinked curve, 

which are VV-curve and NN-curve. These peculiar shapes of curves provide complicated 

equilibrium path. 

Mainly we focused on the cases in which multiple steady state occurs. This means that the 

growth path of economy critically depends on its initial condition. If economy starts with low 

number of intermediate goods, economy will converge to lower steady state and never reach 

higher steady state. On the other hands, we showed the case in which equilibrium path is not 

unique. One of these paths is to remain on the VV-curve and increasing of variety cannot occur. 

The other equilibrium path is to increase the variety and reach higher steady state. Which path 

the economy chooses is dependent on people's expectation. This phenomenon can be regarded as 

indeterminacy. 

We have some extensions of this model for future research. The resource of underdevelop

ment trap is perfect specialization. However perfect specialization is considerably unrealistic 

when we think about real international trade. We speculate that multiple production factor case 

will recover this shortage because our model will become Heckscher-Ohlin framework when the 

model is reduced. Moreover, the growth rate in steady state is zero in our model. Endogenizing 

growth rate by introducing knowledge level into the economy may affect on the start-up cost. 

That will be an interesting extension. 
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