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Although recent work has cast theoretical doubts upon the

applicability of the factor price equalization theorem to a dynamic

economy,1 the other pillar of the Heckscher-Ohlin, comparative cost

analysis--that a country will export the good using its relatively

abundant factorg—has not been subject to similar scrutiny. Certainly

one reason for this neglect is the major theoretical qualification that

demand conditions may nullify the theorem.3 As Ohlin himself stated,
"Differences in relative commodity prices depend upon

the state of supply of industrial egents and upon demand con-

ditions.”" (p. 15) "In a lu~se sense we may say, as we have

s~id above, that differences in equipment of factors of pro-

duction are the cause of trade. BRut we must be careful to

remember the qualificaticn which lies in the possible influence

of differences in demand conditioms.”" (p. 17)

In other words, abundant must be interpreted not in the physical sense, but
in the economic sense, which makes the thecroa tautological.

The purpose of this paper is to investigate the validity of the
Heckscher Ohlin thzorem within a dynamic model. The dynamics are provided
through growth in the labor force and capital accumulation out of each
country's income, with the rate cf investment out of incume assumed to be

constant. The Marxian saving variant and the rational saving model with

a constant rate of time preference will also be considered briefly. As
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previously shown,4 either of these two assumptions will usually force the

two economies tovattaiﬁ different long run interest rates, prevent factor

price equalizatioﬁ, and lead one or both countries to specialize completely,

By contrast the Keynesian saving behavior assumed in the main portion of this
paper permits, though it does not guarantee, factor price equalization in

the long run. More importantly for the purposes of this paper, the Keynesian
saving assumption permits a long run equilibrium with incomplete specialization

in both countries. Thus with Keynesian saving behavior it is possible to

investigate the long run patterns of incomplete as well as complete specialization.

The paper demonstrates that unless the demand-saving as well as the
production functions are exactly the same in the two countries, there is some
possibility that the capital abundant country will export labor intensive
goo@s intitially, due to the different intensities of demand. However the
dynamics of growth lead to a unique long run equilibrium in the two countries,
with the capital intensive country always exporting the capital intensive
good (unless there are factor intensity reversals). This is due to fhe fact
that differences in the rate of demand for investment goods out of income
will always be dominated by the corresponding accumulation of capital, and a
country with a high saving rate will eventually accumulate enough capital to
export the capital intensive good. Therefore the Heckscher 0Ohlin theorem
holds in the long run. As Ohlin (1933) argued, initial levels of producible
factors are irrelevant. Rather, as this paper shows, it is the relative rates
of accumulation which eventuaily determine physical abundance aﬁd in the long

run this coincides with economic abundance.




1. The Model
A. Supply

As is usual in the Heckscher Ohlin models of trade5 it is assumed that
jdentical constant returns to scale production functions prevail in the two
countries and that the production functions satisfy the usual assumptions
regarding concavity and differentiability. TFurther it is assumed that
production in one of the industries is always capital intensive to prevent
factor intensity reversals.6 Assuming full employment, per capita supply

for country j can be written as

I oo e (k. - 33 -
1. Y, w + £ [ Ik = 1D/ Uep = k)

i - 3 Jo_ -
2, YI my + fI [kI](L kc)/(kI kC)
whete Yi = nper capita supply of good i in country j
fi = fi[ki[W] per laborer production function of industry 1,

£, 0> 0, £, <0, kU] 3 K [V]

i i

¥ = wage rentals ratio

mi = per.capita imports of good i by country j, exports are negative
imports

ki = capital per_laborer in industry i, with superscript omitted

in the region of incomplete specialization
§ = A, B superscript omitted for A, i -1 (investment goods),

¢ (consumption goods) and the brackets indicate a function.




B. Factor Allocation

Again following traditional Heckscher Ohlin lines the economies are

assumed to be competitive, with factors earning their marginal products, Thus:
) 1
. > > -
3. > pfc w > p(fc kcfc)
with equality if kc >0

1 1

4, r.z_fI

with equality if kI > 0,

where r = rate of interest or rental on capital
w = the wage rate
P = pC/pI = the relative price of consumption goods

1
By Euler's rule we obtain:

5. ki + W= fi/fi if good i is produced.

From Equations 3 and 4 we obtain:

6, p= f;/f; when there is incomplete specialization. Otherwise
relative prices are determined solely by the market clearing conditions
and have no relation to the ratio of marginal products.
C. Saving-Investment Demand and Market Equilibrium
A Keynesian model of saving is assumed with 21l markets cleared.

Therefore:

) 1 .
= o R = £ % L - - I
7. sy st(L + ') ny + ~I(LI + W) (1 kc)/(kI lc)

‘\
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where s = rate of saving, y = per capita income = f (k +7) by Euler's rule.
Some alternative assumptions regarding caving-investment demand are briefly
explored in Section V.

1I. Reciprocal Demand

In addition to demand balancing supply in individual countries world

demand must equal world supply. This can be ensured by using a relation

expressing the eqﬁality of reciprocal demands with no capnital flows:

BE _ .
8. VmI +V my = N

where

Lo+ L5 L+ 1P
“r
: and noting that by the assumption of reciprocal demand or barter with no

capital flows:

B B
9, my t+ pm_ = 0= my + pm

The price ratio, p, determined by the eauality of the two countries' reciprocal
demands in turn deteimines whather each country will be incompletely specialized,
or completely specialized in investment or consumption e¢oods production. For
example, if the relative prire of consumption goods is high and for the over-
all factor proportions of the country are relatively unsuited to investment
goods preduction, then the investment gpods industry will not be able to cover
the opportunity cost of the factors of production i.e. what they could earn

in the conz:mption pocds industry As a result production of investment goods




will disappear, On the other side, at the same overall factor broportions,
there is a low relative price of consumption goods at which that industry

cannot cover opportunity costs., Ve define these two prices as pmax and Prin 6a

Thus:

P i-pmax complete specialization in consumption goods

pmin 2. P complete specialization in capital goods

P >p > Poin incomplete specialization

max

Now it is easy to show that the price ratio determined by the equality of

the two countries' reciprocal demand is unique in the short run. Define

the reciprocal demand for per capnita imports of manufactures by country A as

4 1 9
= = S+ W) - F i - k. - = =(1 = g
© =0[k, p] st(I + 1) _I(kI + ) (k kc)/( I kc) (1 s)fI(k + W)
o7 - ir - Ir
+ pfc(kc + ;.)(kI k)/(uI Lc).

(to pay for its imports country A exports pmc = -m, by the reciprocal demand
Equation 9), Differentiating © partially with resrect to p in the three
regions of specialization we obtain:

10. %%- = 0 in the region of complete specialization in capital goods.
In the region of complete specialization in consumption goods we use the
reciproéal demand expression for @ to ottain

7

11, 0 = +s pfc(k + )

and
: D 36 _
v e 3p - 10




In the region of incomplete specialization we use the reciprocal demand

expression for O to obtain

39

2. 5 o= =

L . 1
1 . -
5 { + kI(nc + W) (k kc)

?
+ kc(kI + T")(kI - k)

+ s(kI -~ k) (kI - k)/(kI + )} _:_0 as

0

>
I A —
A

By differentiating Equation 6 logarithmically and using Ecuation 5 we obtain:

1 &+ W+ W)
T i - ® *’k — lc) > 0 as kI -k
7 dp 7 (ke <. -

0,

>
C<

therefore 2@ >0,
ap

The reciprocal demand functicn VO is graphed in Figure 1 as a positively

sloped line in the p, my piane. Since the imports of country A are the

R.B . . .
exports of country B, V'O  is graphed in Figure 1 as a negatively sloped line

Figure 1 B the uniquely detesrmined relative price, D, determines the wage
interest ratio uniquely and, correspoadingly, the camital labor ratios in

the industries as shown in Figure 1C for the case kc < kT.

I11. Comparative Statics Analysis and the Patterns of Specialization

If we were to consider one of the economies in isolation we would

generally expect accumulation to change the relative prices of factors and

demand curve, OJ{p, kJ] at everv relative price. The direction of the shift

foods, The corresponding chance in an open economy is a shift in the reciprocal
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can be easily determined by the well known Rybezynski theorem. Since there

{s a uunique relaticn between relative prices, relative factor costs, and

factor proportions, an increase in carital pe

Fy

el

head, p constant, may only be

absorbed at ccnstant factor preporticns. In turn this implies a proportionate

- release of factors from the labo, intensive industry and a combination of them

with the new capital per.hozd to yield the {coastant) factor Droportions of

the capital inteasive inductry. Thevefore per capita production of the labor

intensive indus

rt

ry falis absclutely, while par capita production of the capital

intensive industry vises, Since demands foiv botlh producis rise, due to the

-

rise in income, there is zn increase in the excess demand for labor intensive

goods and a corresponding reciprocal decrease ir the excess demand for

capital intensive goods.
Mathematically thaoce resul®s are obtained b¥ differentiating © partially

with respect to k. e obtain:

13. Case 1 p f-Pmin {cemplate> specialization in capital goods)

3%4 = «p (I~ s)f; <0
14, Case 2 Poin < P < Foae (incomplate specialization)
£ - Fi(—’7 —a) =k AW /(k, - kD)) >0 X k
ok TN e AT e/’ < I < e
15. <Case 3 Pogg &P (comilete speciaiization in consumption goods)

The comparavive sta=ics rasvit of Equation 14 leads immediately to the

determination of tiie regivas of specizlizaticn, Define the no trade locus




-310~-

as the set of pairs of capital labor ratios which imply autarchy. For
example, imagine that demand and producticn functions were exactly the same
in two countries and that capital labor ratios were clso erncily the same.
Clearly there would be rno differcnce in the relative prices in the two closed

economies and thus iio incentive to trade. Any increase in the capital labor

ratio in country A would shift the offer curve in the manner described by
Equations 13-15. 1In particular it would raise the relative price of the labor
intensive good at which no trade would cccur and, as pointcd out by Heckscher
and Ohlin, would provide an incentive for countiy A to export the capital
intensive good at the old zelative price. To preven: tvade and remain on the no
trade locus a corvesponding incrzase in 3's capital labor ratio would be

- .. . im0 4 , B
necessary. Thus the no trade locus wculd be a simple 45° linz in the (k, k)
plane. Above the lcens country 2 would be more capital intensive than A
and trade the capital intensive gocd for the iabor inteasive good, while below
the locus cowmtry A would be more capital intensive and export the capital
intensive good, giving the Heckscher Ohlin result.

b o

As described above, the Heckscher Ohlin theorem does not hold generally
for all parts of capital labor ratios becaure of differences in demand in
the countries. Therefors the 45° line is 5ot in goneral the no trade locus:
however it is @asy to see tioznt the no trade locue lies wholly above or below
the 45° line if, when capitcl-labor ratios are. the €ame, one country can

always be identified as demanding capita l intensive coods more intemsely.

This assumption simply mezas tha

r
[N
iy

country A has an intencz demand for

. . . B . .
Capital intensive goods—-for cxample s > s°, kI > kc ir the Keynesian

bd

Case--then, with % = k A would export labor intensive goods to get capital
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intensive goods. Starting from the situation k = kg, Eaquation 14 shows that
continued accumulation raises country A's productive capacity in capital
goods more rapidly than its consumption of them. Eventually country A

would become incompletely and finally compleately snccinlized in the

. . ; . 8 -
production of capital intensive goods. Thus a positively sloped no trade

locus exists below the 45° line and above the region of complete specialization.9

Below the no trade locus country A would export the capital intensive good,
above it the labor intensive good.

We graph the no trade locus QB = Y(i) (vhere ﬁ, i? sicrnify a pair
of capital labor ratios whicn result in autarchy) fcr the case s > sB,
kI < kc as the positivgly sloped line OK in Figure 2, lying wholly above the
45° line. The line OK and the 45° line divide the fipure into three regions.
In the first region, below the 45° line, country £ is more capital intensive
than B. Since it has littlz dumand for consumption goods and great ability to
produce them, it specializes in the capital intensive consumption good (perhaps
completely) and the Heckscher Chlin theorem holds. Betwesen the line OK and the
45° line country A is more labor intensive then B. However the intensity of its
demand for labor intensive capital goods more than offsets its relatively
slight productive advantage and continues to force their import in exchange
of exports of consumption goods, nullifying the Jdeckscher Ohlin theorem as
the above quotes from Ohiin peint out. TFinally, above the line OK, country
A's intensity of demand Zor labor intensive gocds is offset by a significant
advantage in their production, cgiicing A to specializec perhaps completely,

in the labor intensive capital good, as the theorem would predict.

-~




-12-

1v. Dynamics and the Heckscher Ohlin Theorem (Keynesian Saving)

' yate of the capital labor ratio, is

PR ¢ .

. s @ +w

16. bl = L -
W

0

relative to the other.9a

B*

%
ratio (k , k), then

* T % % B_'p%
s f_ (k + 7)) s £ L B* B
k' 4+
17. L = g = = ( )

%*
k k

o, .’:

A'P ~
the function k= = K[k].

to cause complete specialization at long run equilibrium,
* B% _'x "B%
¥ o=y =fI = fI by our assumption that production fune
. . B&k, %
the two countries, and we may solve for k= /L .
B B, B% k3
k s (k- + W .
18, —— = ( — — ) < 1 Since
k stk + W)
%
1+ v
SB k:'\' '_7} %
S = = inmplies 1 > —
1+ U jis

where g is the growth rate of population. It is assumed that ¢

From Equation 7 and 8 our dynamic equation, expressing the growth

¢ is equal in

the two countries to prevent one country from becoming infinitely large

If the countries have attained their long run equilibrium capital labor

B . . X .
Assume s > s but that the difference in savings rates is not so great as

Therefore

.
K
-

ons are the same in

: ® O BE .
To locate the point k , k° in relation to the no trade locus we now use
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In the simple Keynesian case no trade implies

L ‘ ] ~
= T * T - 1 - K
19. SfI(k + 1) fl_(kI + W kc)/(<I kc)

1
Mo superscripts are necessary for fI’ k., and V7 because lack of trade implies

i
that the price ratio, p, is the same in both countries and p determines

these variables uniquely. In fact, since these variables are the same

in the two countries we have

B B B - L ] P K+ 1
20, (k- L.C)/s (k= + W) = (LI kc)/(hI + 1) = (k kc)/s(k + W)

or kI - kc
¥ U
kB + W _ 1l -s 1\1' ’ 3 .
21. —_—r = > 1as k_ >k
k+ W n - I - "¢
B _ k < <

I C
L=s——%%

s . : B . .
If investment goods are labor intensive, (kI < kc) then s > s implies

A has an intense demand for labor intensive goods., In this case, by our

-~ -

gument of Section III, or bv Equation 21 above, the no trade locus will

lie above the 45° line as shown in Figure 2, BPelow the 45° line country A's
higher capital labor ratio and its corresponding production advantage in

capital intensive goods will coincide with a lack of demand for them. Since

* %
the unique10 point of long run equilibrium (k , kB ) lies in the region below

the 45° line by Eauation 18, long run growth will eventually lead to a

Situation which satisfies the Heckscher Ohlin nroposition. Of course initial

factor endowments misht yield a temporary situation of demand reversal-—for

Sxample (ko, kg) could lie in the region ébove\the 45° line and below the
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no trade locus as shown in Figure 2. Fowever in the long run the world
economies would approach the pair (k*, kB*) which, as shown in Figure 2,
lies in the region in which the Heckscher Chlin theorem holds.
Alternatively, suppose investment goods are capital intensive
(kI > kc)’ a case which has not been given much consideration in dynamic
trade models owing to the difficulty of croving a unique equilibrium with
Keynesian saving.ll Then Equation 21 and the argument of Section III imply
that the no trade locus lies below the 45° line, as shown in Figure 3.
However we may determine the relation between (k*, kB*) and iB_= K[ﬁ] by solving

Equation 20 for kB/k:

~ ~ k n,°R :
’s S im ke s" (1 + 1 S8+ W
k s(k + W) < s(le + 1) s(k + W)

Equation 22 implies that although the long run ecuilibrium pair of capital

* F
labor ratios (k kB ) (which is shown to be unique in the Appendix) and the

kB“) falls below the no

no trade locus both fall below the 45° line, (k*,
trade locus. This means that country A is both capital rich and specializes
in the capital intensive sood. Thus while Znitial conditions might permit
a demand reversal—-(ko, kg) might fall in the region between the 45° line
and above the no trade locus, meaning A imports investment goods as shown
in Figure 3--eventually the Feckscher Ohiin theorem would be verified. The

R
)

%
world economy would meve toward the pair of capital labor ratios (k , k
which lies below the no trade locus.

. . 2 . . .
If saving rates (or covntry 51zesl ) are sufficiently different to
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. Figure 2 R
KB - . _. | . ‘ ki‘ kc
k (no trade locus) s 2 B
o
(c) /45. . A(i) means A exports:
/ B imports good i,
i=I, C.
B*
k
‘Figure 3
. | k-I > k
. B
& s %2 s
ACe) . 450 |
. / k (no trade locus)
/ Al s
A(T)
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cause complete specialization in at least one country, the above results
still hold. Since the average product of capital in the economy is a
decreasing function of the capital labor ratio13 we know that in the long rum

B . . * B=* .
s > s implies k > k= , YNow if k. >

k> i 1
I kc (IC kI) and there is complete
specialization, in one country then in the long run only country A can export

capital (consumption) goods while only B can export consumption (capital)

4 s .
goods,1 verifying the theorem once apain.

V. Alternative Saving Behavior

Instead of the simple "eynesian savine assumption a Marxian behavioral

equation could have been used:

' )

Another possible behavioral assumption is the adjustment to a rational
saving policy, using the constant pure rate of time preferences described by

Stiglitz (1970). BRBoth assumptions tie each economy te - -°.' e interest

] o !
]

rate in the long run (fI“ = £  4ipn the Marxian version, fI = 53

rational saving version). Unless this interest rate happens to be the same

[N

in the

In the two countries, at least one and verhaps both of the economies must
become completely specialized in the long run.15 In the long run the country
with the higher saving rate (lower rate- of time preference) will attain the
lower long run interest rate. In turn this means that with s > sB or § < GB
Country A must specialize in capital intensive fpoods in the long run.16

Since in long run equilibrium specialization in capital intensive goods means
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A_ A LA _L,ALA BB _ BB _ B _
K = ZI kI + (1 !LI)kc > ZIkI + (1 2I)kc k™, then country A will also have

a higher capital labor ratio in the long run, once again verifying the

Heckscher Ohlin theorem.17
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we take the total derivative of h:
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Appendix

In the Case Where kI > kc

A Demonstration of the Uniqueness of the Two Country Equilibrium

To prove the uniqueness of the balanced growth pzir of capital labor
ratios, (k , kB*), we use the method of Oniki and Uzawa (1965), basically
deriving the shape of the two loci of pairs of capital labor ratios which
imply a stable value for kj(hj[kaks] = 0) and then demonstrating that the

intersection of h” = 0 and hB = 0 is stable and unique. Mathematically

h| i .
ﬁﬁé- dk6+3—h;dk°‘=o nl =0
ok ok
oh7
8 « .
and solve for QE;- = - EET‘ ho = 0
dkc 3h’
kP
To obtain the total derivative we note:
—dp
dh  _ _ 1 _ 1 dk” L1,
@ T « «©
dx? kK + 0 kp+ dp ¥ k* 4+ U
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3 i __________d'_D
1 an” 1 1 ak . 0
= —_——= = . - ’
e ax® K+ kp + W do
h 31

1

assuming stability in the one country case (either ci > 1, or ci z_fIkI

. 1 ' .
f;(kI + ¥, O% f__fIkC/fI(kC + W).lB Consider next the set of pairs of

capital labor ratios which imply long run ecuilibrium in country j,
B

o«
1~

hj[k&, k”} = 0. Along this locus in the k , ks nlane

dnJ

K : an”
— = - =8 .

dk _dnd

Ind =0 ax®

B

If the intersection of h” = 0, h" = 0 is to be unique then

dk|n™ = 0 _dx|n® =0
i W « 20P 8 30" B
i dk * = —_— =
Let o o = M v .8 k
el
Y Bk

Then we obtain the condition for uniqueness

« . : 2
o= (kp + W) (kp + W) -8 (kp + )

- . - 1B " 8 =
kp - k kp - k (kp - k) (k- &)

Which can be rewritten using the definition of GJ, as

—~—

/

<0
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' - . e aa" [ o8 B it
v 9 k (kI-k ) + 3%- Vo(k, + W) 2|28 k (k. - kB) + 9%- w(kIU) <0
™ 3! 1 Va8 I an ,

Using Equations 11 and 14 we obtain two terms of the form

(e + W) (kp = k) k(g = 1) + (1= ) (e - kc)z k(ky - k)

-k) - GIkI (kc+ m (k- kc) (kI + 1)
- g N2 (e -
UCKC (kI + ) (&I k)
2
- sW (kI - kc) (kI - k)3 <0

where the superscript above the capital labor ratio k) is understood to be the

same as for v and omitted.

Adding and subtracting vaI(kC + 1) (kI - kJ)2 (kI - kc) and combining terms
we obtain
-ovl (k. - k)
I
s f
J A - k) -
. v fI { (kc + W) (ki k) (kI kc) kI
(ky - kc)2 ~ok (k_+W (k-k) (k. +W)
Il ‘e ' c T

2
- och (kI + 1) (kI - k)
-0k, - k)2 (ke - k) )
I c I
) )
The term in brackets can be shown <0 if O i_fI(kI)/fI(kI + 1), in other

wrds if the closed economy conditions for uniqueness hold. Combining the

first term for countries « and 8 and noting kTare the same in region of

incomplete specialization, and that o v = @BVB by the equality of reciprocal
<
demand, we obtain: -Ovm(—km + kB) which is <0, if « < 0 when kB > 1, i.e.
: > k <

if the Heckscher Ohlin theorem is satisfied at the point of intersection. However
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gection IV demonstrates this is true in general. Moreover, since all inter-
sectioﬁs must fall into the region in the (km, kB) plane where the Heckscher
ohlin theorem is saticfied, and the intersection of the locus h° = 0 with the
no trade locus is above the intersection of the locus n® =0 there can only

v ok *
be one intersection of hB and hm, (k kB ).

The remaining possible intersections, where one or both countries are
completely specialized, can be casily shown to be stable, since in these regions

the slopes of the loci hl = 0 (dkP/an” are either opposite in sign or

s

=0

take on the values zz2rc or infinity, when the other is positive. Since

PR
<%

k imply —¢
= kP ® = f k

[+4 -

< 0 and similarly for k°, k% = k

2 s
<

stability is assured in these regionms.
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FOOTNOTES

lsriglitz (1970).

’Heckscher (1919), Ohlin (1933).

3Ohlin (1933), Valavanis-Vail (1954), Jones (1956).

4stiglitz (1970).

20hlin (1933).

6See Johnson (1958) for a description of the importance of this

assumption. The well known CES function provides the most common example

of a production function which may not satisfy this condition.

6aThis formulation follows Oniki and Uzawa (1965).

TRybezynski (1955).

This paper does not attempt to define the shape of the regions of

complete specialization. For some attempts at this difficult task see

Oniki and Uzawa (1965), Bardhan (1966), Hanson (1967) and Stiglitz (1970),

9 . . .
The 45° line must lie between the regions of complete specialization.

Otherwise we arrive at the contradiction:

B P, R . R _.R
kW =k = kI > ZIkI + (1 - 21) kc with 0 5_21 <4 =k

B_ . B B, . . B _.B
k" = k= kC < RIkI + (1 - 21) kI with 0 < £I < 2=k
EI = fraction of labor in investment goods production
9

q5ee Bardhan (1965).

1 ,
0See Oniki and Uzawa (1965).
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11

Bardhan (1965), Bardhan (1966) and Stiglitz (1970) deal with Marxian

'saving, Oniki and Uzawa (1965) with Keynesian saving and the case kc > kI.

12See Hanson (1967) and Stiglitz {1970) p. 471 for a discussion of

the role of relative size,

3 . . . ! !
k tog g 1 < < 1)
Assuming kI < 1c or kI > kC together with either 01 i_fIIC/fI(kC + W),

)

t
1' < '7 -
g, 2 fI l_/fI(II + ) or o, 2 1

14 .
To prove this result we assume the converse and demonstrate a con~

tradiction. If we have lonp run equilibrium and kI > kc, then assuming the
" reverse gives B specialized completely in capital goods, A incompletely or
completely specialized in consumntion goods or B incompletely specialized

"in capital goods, A completely specialized in consumption goods, i.e.

0=2% 0<o <1
[ c -
0<£LB<1,1=2
Cc C

0<% <1,0=24
C

B R iy *
Th i 2% = -9~ A - 1 =
erefore in all cases k (1 !Lc)kI + LCZ > (1 zc)wI + RckI k

Hovever this result contradicts the reauirement for long run equilibrium
h * B* .
that k¥ > k~ ., Therefore we see our assumption was wrong and that country

A must be the exporter of canital intensive goods in long-run equilibrium

¥ith one of the countries completely snecialized.
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15

This result also assumes the existence of a unique equilibrium. See
stiglitz (1970) for the conditions, assumed throughout Section V.

16Otherwise we have kI > kc A exporting consumption goods, completely

specialized or incompletely specialized with B completely specialized

' 'B A 1

pf B £ < £ < pf . k. <k A exporting capital goods etc. pf B .
c - I — I - o4 1 C [o] -
'B ! . A L . .

fI < fI . However with s~ > s~ these inequalities mean that long run

equilibrium cannot be attained in both countries. Thus A must be specialized

in capital intensive goods in the long run.

Two other assumptions on saving-investment behavior also deserve brief
mention: Ricardian saving and rational saving with a non-constant rate of

time preference. We shall comsider only the case of incomplete lonz run

specialization.

Ricardian saving may be interpreted as a saving function of the Marxian

s s

i ; % %
form with sd = gJ [fI or kJ]. Howvever in the former case, k , kB occurring

in the region of incomplete specialization is not unique. To see this we note

1 -

s . B 5. .
nat all capital labor ratios which satisfy k = € + —kV/V~ will yield the
same world capital to labor ratio, the same wage rentals ratio, and the same

Interest rate (Hanson 1967). Some of the multiple equilibria may obviously

He in the region of demand reversal.

3 ]
In the case of s° = s {kj] ¢ < 0 the long run ecuilibrium is uniaque, =

s ko] . ) -
Assuming s [k = kB] < sB [k” = k] means country A imports (exports) capital

80oods along the 45° line. Since long run equilibrium with incomplete

. B ask
Specialization requires s = g/f. = s this means 5&; = el eSB‘kB and long
L - .
<

[
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run equilibrium lies below (above) the 45° line, Moy kI < kc means that the

area below (above) the 45° line is a region in-which country A imports (exports)

capital goods since it has little (great) ability to produce them and great

(l1ittle) demand. Thus the Heckscher Ohlin theorem is satisfied since country A

* ole
imports (exports) capital goods and k > kB For the case in which

] = & [l

‘kI > kc the no trade locus lies above (below) the point where s [k

by the argument of Section IV,

7ith rational saving §4 = ¢ [yJ], 4 <o Wwe note that in long run

*

B %
incompletely specialized equilibrium § = §~, Assuming k= > kB we find
- =B . . .
§= 8 =8 >g for the set of capital lahor ratios which keep Y constant.

Therefore the arguments of Section IV hold along the locus of pairs of

capital labor ratios keeping v constant, again verifying the theorem.

18Sato {1969), Hanson (1970).
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