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Abstract

A two-country, two-factor, two-commodity, two-period model is developed
in which there is one tradable consumption good and one nontradable invest-
ment good which augments the initial capital stock. Labor supply in each
country is constant. It is shown that, if the consumption-good industry uses a
higher capital-labor ratio than the investment-good industry at all wage-rental
ratios, the country with the higher initial endowment ratio of capital to la-
bor has a comparative advantage in producing the present consumption good,
and is therefore a natural lender. Assuming preferences and technologies to be
identical and homogeneous as between two countries, and that the borrowing
country does not default (i.e., trade is balanced in the long run), this results in
an intertemporal Heckscher-Ohlin theorem.

0 Introduction

The model presented here has been developed in order to provide a framework for
analyzing international payments and debt problems from a classical point of view.
The model starts from the very simplest case: two commodities (a consumption good
and an investment good), two factors of production (labor and capital), two countries,
and two periods. The framework can in principle be extended to any number of
commodities, factors, countries, and periods; but in order to obtain qualitative results
and to develop an intuitive grasp of the model, one must start from the very simplest
case.

In conformity with the hypotheses of the Heckscher-Ohlin-Lerner-Samuelson the-
ory, the following additional simplifying assumptions will be made:
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Jubileumsfond, Stockholm, and the National Science Foundation, grant SES-8607652; an earlier draft
of the paper appeared as a technical report [9]. The paper has benefited from comments by Miltiades
Chacholiades and Fumio Dei on that earlier draft.



1. The consumption good is freely tradable with no transport costs.

2. Factors of production (in this case, labor and capital) are freely mobile
between industries within countries, but completely immobile between
countries. In particular, this implies that the investment good is non-
tradable. (In Part II we take up the case of international mobility of the
investment good.)

3. Production functions are neoclassical (concave, homogeneous of degree 1,
and strictly quasi-concave) and constant over time.

4. In each country the endowment of labor is constant over the two periods,
and the endowment of capital in the final period is equal to that of the
initial period augmented by the output of the investment good in the
initial period.

The following additional assumptions will be used in Theorem 1 of Section 3. The
first is a capital-intensity hypothesis first introduced by Uzawa [52].!

5. In each country and each period, and for all wage rates and rentals of
capital, the consumption-good industry employs a higher ratio of capital
to labor than the investment-good industry. (In particular, this of course
implies nonreversal of factor intensities.)

6. Production functions for the respective consumption and investment goods
are identical as between the two countries.

7. Preferences as between the present and future consumption good are iden-
tical and homothetic within and between the two countries.

8. Trade of present and future consumption goods between the two countries
is balanced over the two periods.

1See also Inada [24], Oniki & Uzawa [37]. The main difference between the first part of the
present model and the model of Oniki and Uzawa is that we assume the investment good to be
nontradable, whereas they assume it to be tradable until installed as a factor, as we shall do in the
sequel.

There does not appear to have been much empirical research concerning the validity of the capital-
intensity hypothesis. However, studies by Grosse [22] and Sutton [46] lend at least indirect support
to it. In Grosse’s words (p. 225):

It is of some interest to note the type of industry which is a heavy capital user. With
the exception of steel works and rolling mills, no manufacturing or mining industry is
included among the first 10. Most of the capital stock of the economy 1s in the hands of
service industries such as home renting and trade, agriculture, transportation, electric
public utilities, and the crude-oil industry. In 1939 practically all manufacturing and
mining activity was carried on with some 20 percent of the fixed capital stock.



The main result of the paper (Theorem 1) is an intertemporal version of the
principal lemma underlying the Heckscher-Ohlin theorem. Given assumptions 1-4
above, we may define a Fisherian intertemporal production-possibility set (cf. Fisher
[19, pp. 264-91]) whose frontier, for each country, is the locus of efficient output
combinations of the present and future consumption good. The price of the present
relative to the future consumption good is the real interest factor (1 plus the real
interest rate). Theorem 1—which constitutes the main technical result of the paper—
states that if the capital-intensity hypothesis (condition 5 above) holds, then at any
world price ratio (real interest factor), the ratio of each country’s efficient outputs of
the present and future consumption good is a monotone increasing function of that
county’s initial capital-labor endowment ratio. That is, the country which is initially
relatively well endowed with capital has a comparative advantage in producing the
present consumption good relative to the future consumption good. If conditions 6-8
also hold, then the country which is initially relatively capital abundant will lend
present consumption goods to the other country in the initial period, and will be
repaid in future consumption goods in the final period.

As is the case with any well-formulated theorem, the hypotheses of the Heckscher—
Ohlin theorem are indispensable in the sense that if any one of them is omitted, a
counterexample to the conclusion may be found. In the case of the Heckscher—Ohlin
theorem such a situation has come to be known as a “Leontief paradox” (cf. Leontief
[27]). In the present case it is obvious that if the inhabitants of the initially capital-
abundant country have a strong relative preference for present over future goods
compared to the inhabitants of the initially labor-abundant country, and if the capital-
intensity hypothesis holds, the capital-abundant country may be a borrower in the
initial period. An example of such a case would be a capital-abundant country whose
government engages in deficit spending in the initial period to finance consumption of
present goods, or which enacts tax legislation that discourages saving and encourages
borrowing.

1 The Two-Period Model

The basic structure of the model will now be developed. The following notation will
be used:

Iy = endowment of labor at time ¢ (¢ =0, 1).
ki = endowment of capital at time ¢ (t =0, 1).
v;;; = allocation of factor + = L, K to industry j = C, I at time ¢t = 0, 1, where
factor ¢ = L denotes labor;
factor « = K denotes capital, and
industry j = € denotes the consumption-good industry;
industry j = [ denotes the investment-good industry.
yj = output of commodity j = C, [ at time ¢ = 0, 1.



pj+ = price of commodity j = C, [ at time ¢ =0, 1.
w; = wage rate at time £ =0, 1.
r; = rental of capital at time ¢t =0, 1.

Production is carried out by means of homogeneous-of-degree-1 production func-
tions

(1.1) yir = filvpje, vie) (1=C,1; t=0,1),

and subject to resource-allocation constraints

(1.2) vroe o < (t=0,1);
' vror+ ok < ke (t=0,1).

Endowments obey the following rules:

ky = ko+ yro.

That is, labor (population) is constant, and capital is augmented in period 1 by the
output of the investment good in period 0.
The present value of the domestic product is defined as

(1.5) PcoYcoo + pciryci-

The prices must here be interpreted as in Lerner [28, Ch. 20]. The real interest rate
may be defined as
(1.6) p="PC
Pc
Since by our assumption that the consumption good is freely traded in both peri-
ods with no transport costs, it follows that the real interest rate will be equal between
countries in equilibrium. The real interest factor may be defined as

(1.7) R=LC_ 14,
Pci

In our model, it plays the role of an intertemporal terms of trade.
Since the capital produced in period 0 must be all used up in period 1, its price
in period 0 must be equal to its rental in period 1:

(18) ™ :pIO

2This may be shown analytically by carrying out the constrained maximization (1.17) below and
employing the Kuhn—Tucker [26] conditions.




The national accounting then proceeds as follows. In period 0, consumption and
investment are given by®

(1.9) Co = DPcoYco = WolLco + ToVkco
Iy = proyo = wevrio + rovko-

Assuming full employment (i.e., equalities in (1.2)), these sum to the domestic product
(1.10) Yo = Cy + Iy = woly + roko.

Consumption in period 0 is then equal to

(1.11) Co = wolo + roko — proyro-

In period 1 there is no production of investment goods, hence

(1.12) Ci = poryor = wily + riky = wilo + riko + proyio.

In order to avoid double-counting we may define the domestic product in period 1 as
(1.13) Y, = wily + riko,

i.e., as the sum of then-current factor rentals times initial endowments. In the case
of capital, this defines the return to capital in period 1 as the period-1 rental times
the initial capital. Then I} = — I, i.e., the capital invested in period 0 is disinvested
in period 1. From (1.10) — (1.13) the present value of the domestic product (as well
as of domestic consumption), to be denoted by W, may be expressed as

(1.14) Yo+ Y1 = (wo+w)lo+ (ro+r)k.
= Co—l—cl =W.

We may thus define for each factor the present value of its rentals:

(1.15) w = wy + wy r=ry+ry.

Now let us define country k’s intertemporal production-possibility set as
(1.16) Yelo, ko) = {(yco, yer| conditions (1.1) to (1.4) are satisfied}.

Let us further define the domestic-wealth function by

(1-17) Q(pcmpch lo, ko) = maX{pcoyco + pciyer | Yo € y0(107 ko)}

3By abuse of notation, we here employ the symbols C' and I, previously defined as the names
of the consumption-good and investment-good industries, to denote aggregate consumption and
aggregate investment as well.



where yo denotes the vector (yco, yo1)-
The following may be shown:*

o0 o v
alo_w7 ako_r7 apjt_y]t

These generalize Samuelson’s reciprocity relations (cf. [41]). In particular, the third

(1.18) j=C,1:t=0,1).

equation of (1.18) defines the intertemporal Rybczynski functions (cf. Chipman [8])

(1.19) Yt = Yit(poo, pet, lo, ko) (j=C,1;t=0,1).

2 Construction of the Intertemporal Production-
Possibility Set

The shape of a country’s intertemporal production-possibility set Ve (lo, ko) depends
entirely on the initial endowments [y, ky. In fact, owing to the assumption of con-
stant returns to scale, as is the case with the static period-0 production-possibility
frontier, the slope of a country’s intertemporal production-possibility frontier on any
ray from the origin depends entirely on its relative endowments kq/ly. We would like
to determine how the shape of the production-possibility set changes as the relative
endowment varies.

The four-quadrant diagram of Figure 1° shows how the shape of a country in-
tertemporal production-possibility frontier (depicted in the northeast quadrant) can
be traced out given knowledge of (1) its endowment of capital in period 0, kg (marked
off leftwards on the left horizontal axis, which measures the country’s endowment of
capital in period 1, ky); (2) the cross-section of its production function for the con-
sumption good, yc1 = fo(lo, k1), corresponding to its fixed initial endowment of labor
lo and variable endowment of capital k1, shown in the northwest quadrant and drawn
on the assumption that all of both resources are allocated to production of the con-
sumption good in period 1; and (3) its static production-possibility set in period 0,
Y(ly, ko), shown in the southeast quadrant. The northeast quadrant depicts a 45°-line
and the southwest quadrant a displaced 45°-line emanating from the point (ko,0).

Starting at the point (ko,0) and moving vertically upwards to the production func-
tion one obtains the amount yo1 = ycg of the consumption good the country would
produce in period 1 if it allocated all its resources to that good in period 0; this is the
maximum amount of the consumption good that can be produced in period 0, and is
measured on the upward vertical axis as shown by the dashed horizontal line; and by
extending this line to the right until it meets the 45°-line in the northeast quadrant
(marking off one extreme efficient point of the country’s intertemporal production-
possibility frontier), we see that corresponding to this maximum output yco = yco

4As in Chipman [8] this may be shown using the Kuhn-Tucker [26] conditions.
>This diagram was suggested to the first author by Fumio Dei.



Yco

Yo

Figure 1

in period 0 is the equal amount y-1 = yco available in period 1. Proceeding from
this point downward to the rightward horizontal axis measuring the output yco of the
consumption good in period 0, this marks off the point ycg on the country’s period-0
static production-possibility frontier corresponding to zero output of the investment
good, y;o = 0, and maximum output of the consumption good ycg = yco. The
period-0 production possibility frontier is shown in the southeast quadrant of Figure
1.

Starting in the southeast quadrant from the point of maximum output of the
inestment good in period 0, yjg, corresponding to zero output of the consumption
good ygo in period 0, and moving horizontally leftward to the displaced 45°-line in
the southwest quadrant, we mark off on the left horizontal axis the amount of capital
k1 = ko + y10 available in period 1, all of which (since period 1 is the last period) will
be allocated to production of the consumption good in period 1; thus one traces a
point upward from the displaced 45°-line in the southwest quadrant to the production
function in the northwest quadrant and then horizontally rightward until it meets the
upward vertical axis measuring the maximum output of the consumption good in
period 1, denoted y57. This determines the other extreme point of the country’s
intertemporal production-possibility frontier.

Intermediate points are obtained in the same way. Starting from any feasible point



on the rightward horizontal axis (to the left of the maximum period-0 output of the
consumption good)—which is to form the first component of a point on the intertem-
poral production-possibility frontier—the second component is determined (as shown
by the dashed lines in the diagram) by moving downward in the southeast quadrant
to the period-0 production-possibility frontier, then leftward to the displaced 45°-line
in the southwest quadrant, then upward to the production function in the northwest
quadrant; the corresponding intercept on the upward verical axis determines the re-
maining component of the point on the intertemporal production-possibility frontier.

It will be noted that the intertemporal production-possibility frontier contains an
inefficient vertical segment from (yco, yco) to (yco, 0). The slope of the intertemporal
production-possibility frontier at the point (yco,yco) is the maximum price ratio
(interest factor) pco/pcr for which the country will produce the future consumption
good.

3 Intertemporal comparative advantage

The concept of “comparative advantage” is well defined in the case of a two-com-
modity one-factor Ricadian model in which each country has constant costs, but
it needs to be redefined in the case of the more general Heckscher-Ohlin-Lerner-
Samuelson model. In the static case, on which we build, the key property is that
if technologies are identical between countries, the ratio of a country’s outputs, at
any given world prices, depends uniquely on the ratio of its factor endowments, and
indeed is a monotone function of this factor-endowment ratio. Under the (admittedly
stringent) assumptions of the Heckscher-Ohlin theorem (cf., e.g., Chipman [10], p.
938, or Riezman [38]), since a country will export the good which uses its relatively
well-endowed factor relatively intensively, we may say that it has a “comparative
advantage” in this good. In this section we show that when the following Factor-
Intensity Hypothesis holds, this property extends to our model of intertemporal trade.

FACTOR-INTENSITY HYPOTHESIS. In period 0, the consumption-good industry
is more capital-intensive than the investment-good industry (i.e., the cost-minimizing
capital-labor ratio is higher in the consumption-good industry than in the investment-
good industry), at all factor rentals in period 0, i.e.,

bIX"C(w07 7“0) bKI(wm 7“0)
ch(woﬂ“o) bLI(woﬂ“o)

where (by Shephard’s theorem [42])

(3.1)

for all (wg, ro),

g, (wy, dg; (w;,
(3-2) bLj(wtvrt) = Wa bKj(wtvrt) = 93(6127})7
and
(3.3) gi(we, ) (j=CI;1=0,1)

8



is the minimum-unit-cost function dual to the production function (1.1).
Our object now is to establish the following:
THEOREM 1. The intertemporal Rybczynski functions (1.19) have the property

that the ratio o o
(3 4) %(pcmpc’lleka) _ %(pCOvpClvl?kO/lO)

ﬁ(pcmpcla 107 ko) ﬁ(pcoapch 1, ko/lo)
is a monotone increasing function of kq/lo.
PROOF: First we observe from definition (1.16) and the homogeneity of the pro-
duction functions (1.1) that the intertemporal Rybczynski functions y¢oy of (1.19) are

homogeneous of degree 1 in (ly, ko), so the second equality in (3.4) follows. We then
proceed to differentiate (3.4) with respect to kg. We need then to show that the
numerator of the resulting expression is positive, i.e.,

dyco dyc1

—_— — — > 0.
Yci Dk Yco ko

(35) N(pCOvpChZO?kO) =

Now since both goods are produced in period 0, the period-0 Rybczynski functions
for given prices pco, pro are the solution of

(3.6) Yoo | _ b bir B ko :L brr —bkr ko
' Y10 bro brr ly |B| | —brc  brc lo |’

where |B| = brcbrr — brobry > 0 on account of (3.1), hence

6ym<0 and aym>0.

(3.7) Okyg dly

In order to obtain expressions for the intertemporal Rybczynski functions for
the consumption good, we first obtain one for the investment good. Prior to that,
however, we need to make use of (1.8) and the fact that all resources in period 1 are
devoted to the consumption good, so that the marginal value productivity of capital

in period 1 is
dfc(ly,k o
(3.8) Pro =11 = pmfcékll) = pro (por, by, k),
1

which defines the function pjg. Then making use of (1.3) and (1.4) we define the
intertemporal Rybczynski function for yyy implicitly by

(39) ﬁ(pCOvpCh lOv kO) = yID(}?(JOapIO (pClv lOv kO + ﬁ(pCOvpCh 107 kO)) ’ 107 kO)) .

(We verify that the Jacobian, J, of this transformation satisfies

apIO Ok

> 1

Y

(3.10) J=1

9



since dy10/0pro > 0 and Ipro/ 0k < 0.) We then define the intertemporal Rybczynski
functions for the consumption good in the two periods by

(311) ﬁ(pCO?pCl? lO? ko) = yco(p007p10 (p017 ZO7 kO —I_ ﬁ(p007p017 ZO7 ko))7 ZO7 k0)7

and

(3-12) ﬁ(}?coapch 107 ko) = fo (lo, ko + ﬁ(pco,pch lo, ko))-

respectively.

From (3.11), (3.12), and (3.9) we compute

dYco dyco , Yoo dpro Y10
(313) ako - ako + apIO akl (1 + ako )7
dYor dfc Y10
(3.14) ke = a—kl (1 + ke ) , and
9w, v 9
(3.15) Oy _ Ok Opro__ Ok
Oko 1_ dyr1o ‘ dpr1o
Opro Ok

We notice from (3.15) that the expression in parentheses in (3.13) and (3.14) reduces
to

dY1o
— 1+
dY1o ok
3.16 1 = B AL
( ) + Oko 1_63110‘627107
apIo Oky

whose denominator is the (positive) Jacobian (3.10). Multiplying (3.5) through by
J, our problem reduces to that of showing that the expression

dyco (1_61110 6pm) L 9yco Opno (H@ym)]

(3.17) JN = yml

Ok apIo ' Oky aPlo ' Ok, Okg
dfc dYro
Y g (” 8k0)

is positive.

Since ¥/ ke < 0 from (3.7), we consider two cases:
Y10
Ok
in (3.17) is positive, since: (1) dpr/0k1 < 0, owing to the fact that (from (1.8)) an
increase in capital in period 1 lowers the rental of capital in the consumption-good

CAsE 1: 1+

> 0. In this case we note that the second expression in brackets

industry in period 1, the consumption good being the only produced good in period
I; and (2) dyco/Opro < 0 from the Factor-Intensity Hypothesis, since in period 0

10



(both goods being produced), a rise in the price of the investment good will, by the
Rybczynski theorem, lower the output of the consumption good. Since moreover

J>1and 0 <1+ dy/0ko < 1, we have

dyco dfe

1 N T =,
(3.18) JN > yen Oy Yoo kg

Now since all resources are devoted to the consumption good in period 1, we have

by Euler’s theorem, (1.8), and (3.2),

090 090

(3.19) por = golwn,m) = 22wy + 2o > beprg
dun ory
where by (3.2)
d k k
(3.20) 99C _ ppep = FL _ Mo Y10,
dry Yeu Yyci

Further, since the marginal physical productivity of capital in the consumption-good
industry in period 1 equal to the price of the investment good in period 0 relative to
the price of the consumption good in period 1, we have

dfc _ pro

3.21 =
( ) Oky Pc1

Substituting (3.19), (3.20), and (3.21) in (3.18) we obtain

Pci a?Jco
.22 N—/ k — .
(3.22) J oro > (ko + y10) kg Yoo

Finally we evaluate yco and its partial derivative dyco/0ko from the period-0
Rybczyski functions (3.6):

brrko — brrlo dyew  brr
3.23 == - - d - =
( ) yco |B| an ako |B| 2
to obtain
Po1 bri  brrko — bxrly 1
3.24)  JN— > (ko + s = + byily) > 0.
( ) Pro ( 0 yIO) |B| |B| |B|( 1Yo K1 0)
CASE 2: 1+ aa?]ilo < 0. In this case it is clear from (3.17) that
0
JN _ 0yoo (1_8m_8m)+8m_8m(1+8m)
ye Ok Opro Oky Opro  Okq Ok
Yoo dyro 9pro @8%8}% T
(3.25) - - : . 1
ko dpro Ok pco Ipro Ik ko

11



Y10 . Y10
0

Ipco Ipro

in (pco,pe1). Hence from (3.25) we have

IN _ 9yco _ Y10 Ipro l@yco_l_pm (1+ 83;10)]
yo — Ok Opro Oko | Oko  poo ko )|

since poo = 0 from the homogeneity of degree 0 of yr0(pco, pc1, lo, ko)

(3.26)

Now 0yjo/dpro > 0 from the convexity of the period-0 domestic-product function
in the prices, and dyco/dke > 0 from the Factor-Intensity Hypothesis; moreover,
0Ppro/0k; < 0 from the diminishing marginal productivity of capital in the consump-
tion-good industry in period 1; thus the expression (3.26) is positive provided the
bracketed term is nonnegative.

Now, from the reciprocity of the partial derivatives of the period-0 Rybczynski
and Stolper-Samuelson functions (cf. Samuelson [41], p. 10) we have

dyio _ O7o .

3.27 = fore=C, 1.
( ) Dk Ipio o 7
But the bracketed term in (3.26) is positive since

drg drg drg 7Ty
3.28 1 = — —
( ) pco Inceo + pro ( + apm) apcopco + apmp[o + pPro

= 719+ pro >0,

the last equality following from the homogeneity of degree 0 of the Stolper-Samuelson
function rO(pCOvPIOv 107 kO) u

References

[1] Andrew B. Abel and Oliver Blanchard, “An Intertemporal Model of Saving and
Investment.” Feonometrica, 51 (May 1983), 675-692.

[2] Pranab K. Bardhan, “Equilibium Growth in the International Economy.” Quar-
terly Journal of Economics, 79 (August 1965), 455—464.

[3] Frank G. Barry, “Fiscal Policy in a Small pen Economy: An Integration of
the Short-Run, Heckscher-Ohlin and Capital Accumulation Models.” Journal of
International Economics, 22 (February 1987), 103-121.

[4] Michael J. Bazdarich, “Optimal Growth and Stages in the Balance of Payments.”
Journal of International Feconomics, 8 (August 1978), 425-443.

[5] Richard A. Brecher and Ronald Findlay, “Tariffs, Foreign Capital and National
Welfare with Sector-Specific Factors.” Journal of International Economics, 14

(May 1983), 277-288.

12



[6]

[19]

J. E. Cairnes, Some Leading Principles of Political Economy Newly Frpounded.
London: Macmillan and Co., 1874.

Gustav Cassel, “The International Movements of Capital.” In Gustav Cassel et
al., Foreign Investments. Chicago, Ill.: University of Chicago Press, 1928.

John S. Chipman, “The Theory of Exploitative Trade and Investment Policies:
A Reformulation and Synthesis.” In Luis Eugenio Di Marco (ed.), International
FEeonomics and Development (New York: Academic Press, 1972), 209-244.

John S, Chipman, “A Two-Period Model of International Trade and Payments.”
Universitat Konstanz, Fakultat fur Wirtschaftswissenschaften und Statistik,
Diskussionsbeitrage, Serie A, Nr. 194, February 1985.

John S. Chipman, “International Trade.” In John Eatwell, Murray Milgate, and
Peter Newman (eds.), The New Palgrave. A Doctionary of Economics (London:
The Macmillan Press Limited, 1987), Vol. 2, 922-955.

Geoffrey Crowther, An Qutline of Money. London: Thomas Nelson and Sons
Limited, 1940.

Alan V. Deardorff, “Factor Proportions and Comparative Advantage in the Long
Run: Comment.” Journal of Political Economy, 82 (July-August 1974), 829-833.

Alan V. Deardorfl and James A. Hanson, “Accumulation and a Long-Run

Heckscher-Ohlin Theorem.” Economic Inquiry, 16 (April 1978), 288-292.

Emanuel M. Drandakis, “Factor Substitution in the Two-Sector Growth Model.”
Review of Fconomic Studies, 30 (October 1963), 217-228.

Ronald Findlay, “An ‘Austrian” Model of International Trade and Interest Rate
Equalization.” Journal of Political Economy, 86 (December 1987), 989-1007.

Ronald Findlay, “Factor Proportions and Comparative Advantage in the Long
Run.” Journal of Political Economy, 78 (January-February 1970), 27-34.

Stanley Fischer and Jacob A. Frenkel, “Investment, the Two-Sector Model and
Trade in Debt and Capital Goods.” Journal of International Economics, 2 (Au-
gust 1972), 211-233.

Stanley Fischer and Jacob A. Frenkel, “Economic Growth and Stages in the
Balance of Payments.” In George Horwich and Paul A. Samuelson (eds.), Trade,
Stability, and Macroeconomics (New York: Academic Press, 1974), 503-521.

Irving Fisher, The Theory of Interest. New York: The Macmillan Company, 1930.

13



[20]

[21]

[22]

28]

[29]

30]

31]

32]

33]

Jacob A. Frenkel, “A Theory of Money, Trade and the Balance of Payments in
a Model of Accumulation.” Journal of International Economics, 1 (May 1971),
159-187.

David Gale, “General Equilibrium with Imbalance of Trade.” Journal of Inter-
national Economics, 1 (May 1971), 141-158.

Robert N. Grosse, “The Structure of Capital,” in Wassily Leontief (ed.), Studies
in the Structure of the American Economy (New York: Oxford University Press,
1953), 185-242.

Nadav Halevi, “An Empirical Test of the ‘Balance of Payments Stages” Hypoth-
esis.” Journal of International FEconomics, 1 (February 1971), 103-117.

Ken-ichi Inada, “On the Stability of Growth Equilibria in Two-Sector Models.”
Review of Fconomic Studies, 31 (April 1964), 127-142.

Charles P. Kindleberger, International Economics, 4th ed. Homewood, Ilinois:

Richard D. Irwin, Inc., 1968.

Harold Kuhn and A. W. Tucker, “Nonlinear Programming,” in Proceedings of the
Second Berkeley Symposium on Mathematical Statistics and Probability (Berke-
ley: University of California Press, 1951), 481-492.

Wassily Leontief, “Domestic Production and Foreign Trade: the American Cap-
ital Position Re-examined.” Proceedings of the American Philosophical Society,

97 (September 1953), 332-349.

Abba P. Lerner, The Economics of Control. New York: The Macmillan Company,
1944.

Robert E. Lucas, Jr., “Interest Rates and Currency Prices in a Two-Country

World.” Journal of Monetary Economics,” 10 (1982), 335-359.

Wolfgang Mayer, “Short-Run and Long-Run Equilibrium for a Small Open Econ-
omy.” Journal of Political Fconomy, 82 (September-October 1974), 955-967.

Norman C. Miller, “A General Equilibrium Theory of International Capital
Flows.” Economic Journal, 78 (June 1968), 312-320.

Michael Mussa, “Tariffs and the Distribution of Income: The Importance of
Factor Specificity, Substitutability, and Intensity in the Short and Long Run.”
Journal of Political Economy, 82 (November-December 1974), 1191-1203.

Michael Mussa, “Dynamic Adjustment in the Heckscher-Ohlin-Samuelson
Model.” Journal of Political Economy, 86 (October 1978), 7T75-791.

14



[34]

[35]

[36]

37]

38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Ragnar Nurkse, “Ursachen und Wirkungen der Kapitalbewegungen.” Zeitschrift
fiir Nationalokonomie, 5 (1933), 78-96. English translation, “Causes and Effects
of Capital Movements,” in Ragnar Nurkse, FEquilibrium and Growth in the World
FEeconomy, edited by Gottfried Haberler and Robert M. Stern (Cambridge, Mass.:
Harvard University Press, 1962), 1-21.

Ragnar Nurkse, Internationale Kapitalbewegungen. Vienna: Verlag von Julius

Springer, 1935.

Ragnar Nurkse, “Some International Aspects of the Problem of Economic De-
velopment.” Papers and Proceedings of the American Economic Association, 42
(May 1952), 571-583. Reprinted in Ragnar Nurkse, Problems of Capital Forma-
tion in Underdeveloped Countries (Oxford: Basil Blackwell, 1962), Ch. VI.

Hajime Oniki and Hirofumi Uzawa, “Patterns of Trade and Investment in a Dy-
namic Model of International Trade.” Review of Economic Studies, 32 (January

1965), 15-38.

Raymond Riezman, “A Note on the Heckscher—Ohlin Theorem.” Tijdschrift voor
Feonomie, 19 (No. 3, 1974), 339-343.

Jorge E. Roldos, “Tariffs, Investment and the Current Account.” International

FEeonomic Review, 32 (February 1991), 175-194.

Paul A. Samuelson, “The Transfer Problem and Transport Costs: The Terms
of Trade When Impediments are Absent.” Fconomic Journal, 62 (June 1952),
278-304.

Paul A. Samuelson, “Prices of Factors and Goods in General Equilibrium.” Re-

view of Feconomic Studies, 21 (1953), 1-20.

Ronald W. Shephard, Cost and Production Functions. Princeton, N.J.: Princeton
University Press, 1953. Reprinted, Berlin-Heidelberg-New York: Springer-Verlag,
1981.

M. Alasdair M. Smith, “Trade, Growth and Consumption in Alternative Models
of Capital Accumulation.” Journal of International Feconomics, 6 (November

1976), 371-384.

Robert M. Solow, “Note on Uzawa’s Two-Sector Model of F.conomic Growth.”
Review of Fconomic Studies, 29 (October 1961), 48-50.

Joseph E. Stiglitz, “Factor Price Equalization in a Dynamic Economy,” Journal

of Political Fconomy. 78 (May-June 1970), 456-488.

15



[46]

[47]

[48]

John Sutton, “The Relative Factor Intensities of Investment- and Consumer-

Goods Industries: A Note.” Econometrica, 44 (July 1976), 819-821.

Lars E. O. Svensson, “Oil Prices, Welfare, and the Trade Balance,” Quarterly
Journal of Economics. 99 (November 1984), 649-672.

Lars E. O. Svensson and Assaf Razin, “The Terms of Trade and the Current
Account: The Harberger-Laursen-Metzler Effect.” Journal of Political Economy,
91 (February 1983), 97-125.

Frank W. Taussig, International Trade. New York: The Macmillan Company,
1927.

Hirofumi Uzawa, “On a Two-Sector Model of Economic Growth.” Review of

FEeonomic Studies, 29 (October 1961), 40-47.

Hirofumi Uzawa, “On a Two-Sector Model of Economic Growth I1.” Review of

Feonomic Studies, 30 (June 1963), 105-118.

Hirofumi Uzawa, “Optimal Growth in a Two-Sector Model of Capital Accumu-
lation.” Review of Feonomic Studies, 31 (January 1965), 1-24.

Henry Y. Wan, Jr., “A Simultaneous Variational Model for International Capital
Movement.” In Jagdish N. Bhagwati, Ronald W. Jones, Robert A. Mundell, and
Jaroslav Vanek (eds.), Trade, Balance of Payments, and Growth (Amsterdam:
North-Holland Publishing Company, 1971), 261-287.

Sweder van Wijnbergen, “Tariffs, Employment and the Current Account: Real
Wage Resistance and the Macoreconomics of Protectionism.” International Eco-

nomic Review, 28 (October 1987), 691-706.

Leslie Young and José Romero, “International Investment and the Positive The-
ory of International Trade.” Journal of International Economics, 29 (November

1990), 333-349.

16



