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1. INTRODUCTION AND SUMMARY

The decades following the Second World war have been characterized by the move towards a
symmetric global environment, composed of several trading blocks. This move has been
associated with several conflicting trends. While world trade integration has increased, in
recent years we have observed spells of non-competitive barriers to trade, introduced
following negotiations and bargaining at the level of states. A similar trend characterizes the
international capital market. While in the last decades the integration of capital markets and
the volume of assets trade have increased, we have observed spells of partial defaults by large
Latin American and developing economies, switching segments of the market from a
competitive to a bargaining regime.

These trends have raised several important questions: What is the usefulness of the
competitive system as a benchmark for understanding global trade? What factors determine
the switch from a market oriented global trade towards a bargaining equilibrium? Is the
combination of growing global integration and growing trade friction accidental? Is there a
beneficial aspect in such a schizophrenic trade environment? The purpose of this research is to
suggest a framework where these questions can be asked, and to offer tentative answers. The
key idea is that in a world with incomplete markets, competitive and bargaining regimes are
associated with different degrees of risk diversification. They may differ also in terms of the
costs associated with the functioning of each regime: the bargaining regime may be associated
with costly negotiation. Combining these two aspects we generate a system where the regime
switch is endogenously determined and provides a better diversification of country-specific
risks. We demonstrate this idea here for the case of trade in goods, whose nature is

determined by the interaction between investment policies and the realizations of shocks.
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The literature dealing with strategic aspects of trade is growing rapidlyl. Similarly, the
literature on strategic macro policy has developed substantially2. Most of the literature has
proceeded with the analysis of a given regime, specifying the assumed rule of the game, and
analyzing the properties of the resultant equilibrium. While this research strategy is useful, it
naturally leads to the difficult question of the cenditions under which there will be a switch
from a non-strategic regime (like a competitive regime) to a regime where strategic elements
play an important role. The purpose of this paper is to investigate this issue in a highly
simplified model. We view this as the first step towards addressing this issue in a more
general context, and the last section deals with various extensions for future research. The
importance of this topic derives from the observation that different regimes are associated
with different roles played by policies. Identifying conditions that will generate a regime
switch should provide us with clues regarding the conditions where various policies will be
applied.

The paper considers the case of a world with two symmetric trading blocks. These are
equal in all respects before the realization of uncertainty. Both blocks are subject to supply
shocks that may be only partially correlated, but have identical variances. The two trading
blocks can engage in free, market determined trade, or a bargaining dictated trade.
Bargaining can be called for by either party, and it may involve a fixed real cost. We apply
the Nash bargaining framework to derive the bargaining solution. The solution- is obtained by
the allocation that maximizes the products of the trade gains for each party (relative to the
fixed threat allocation). We use the autarky allocation as the threat associated with no

agreement3. The bargaining outcome, determining the split of the gains from trade, is dictated

1. For an insightful survey, see Dixit (1986).

2. One of the first contributions is Hamada (1976). For more recent development and
further references see, for example, the papers in Buiter and Marston (1985).

3. For a useful discussion regarding the role of autarky as the threat point in trade models,
see Dixit (1986).
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by the trade dependency of the economies. Because trade dependency plays a key role in
dictating the bargaining outcome, we wish to determine it endogenously. To accomplish this
task, we assume the existence of several feasible technologies for the production of the final
output. These technologies differ in terms of the substitutability between domestic and foreign
inputs. The two blocks of countries can invest in the desirable technology prior to the
realization of the supply shocks. We solve for the optimal investment strategy in a system
where agents take into account the consequences of investment on future international
equilibrium.

A key result is that the degree of trade dependency determines both the risk
diversification achieved via the bargaining process, and the frequency of bargainings. In our
framework the bargaining equilibrium offers an international diversification of the country-
specific shocks, whereas the competitive equilibrium retains the country-specific nature of the
shocks. In a world where markets are incomplete, as is the case in our model, the option to
switch from a competitive to a bargaining solution may have a beneficial effect in allowing
for greater diversification of country-specific risk. It is shown that the degree of
diversification achieved via the bargaining equilibrium is endogenously determined by the
investment policy of the two blocks. An increase in the relative importance of trade dependent
activities is associated with greater intemational diversification of country-specific shocks, and
hence with a greater frequency of bargaining. We derive the optimal investment by
maximizing the expected utility of the representative agent. If bargaining is costless, and trade
dependent technologies are at least as productive the trade independent technologies, we will
observe a corner solution where trade dependency and shock diversification are maximized.
With positive bargaining costs, we will observe an internal solution, where only partial
diversification of local shocks is obtained. In such an environment, the choice of trade
dependency balances at the margin the diversification expected from bargaining against the
costs of bargaining.

Our analysis derives a positive correlation between world integration, the frequency of

bargaining, and the volume of trade. The idea is that greater world trade integration and trade
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dependency tend to increase the difference between a competitive and a bargaining solution.
This tendency will have the consequence of increasing the frequency of a switch to the
bargaining solution, and thereby will work towards greater global diversification of country-
specific supply shocks.

Section 2 describes the model, and solves for the second period's equilibrium, taking the
capital stock given. Section 3 uses the second period solution to derive the optimal investment
policy, and analyzes the implications of the optimal investment with respect to the optimal
switching rule from a competitive to a bargaining regime. Section 4 closes the paper with
extensions for future research and qualifications. The Appendix derives several of the

equations used throughout the paper.

2. THE MODEL

Consider a two-country, symmetric world. The final output is produced using two
variable inputs: domestic and foreign input4. Output can be either consumed or invested to
increase the capital stock. International trade is at the level of inputs and intermediate
products, whereas the final output is non-tradedS. Both countries share the same technologies:

they can use production processes, indexed by &, of the following form®:

4.  These inputs can be viewed also as intermediate products produced from basic inputs.

5. This assumption corresponds to an environment where goods arbitrage is limited to the
level of intermediate products. As was advocated by Jones and Purvis (1983), this assumption
provides a simple explanation for observed deviations from PPP.

6.  The supply side uses a framework related to Ethier (1982). In Ethier's model the gains
from trade stem from "international” returns to scale. These scale economics are the result of
an increase in division of labor (and other inputs) due to the rise in the market size. For
exposition simplicity we assume that all the technologies available to the two counties share a

similar functional form, and differ only with respect to the elasticity of substitution between
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1 Z, =h (K ' Bixf + (v 8P,
Z, =h Kl Prx pt+y P

wheree € 1,&¢ # 0, and 0 < B < 1, where Z_ denotes the output produced by applying the
€

technology €, K, is the capital stock in activity €, X, and Y . denote the domestic and the

foreign output used in producing Z.; and where all variables with "*' refer to the foreign

country. The index € determines the substitutability between domestic and foreign inputs,
which is measured more precisely by the elasticity of substitution between inputs, given by
1

T & The case of perfect substitutability corresponds to € = 1, and lower € corresponds to

a lower substitutability.

To model an endogenous choice of trade dependency, we assume the existence of
several technologies, offering different degrees of substitutability between domestic and
foreign inputs7. For exposition simplicity we assume two technologies, denoted by € = v, j1.
The first allows for perfect substitutability between inputs, hence its v =1. The second allows
for limited substitutability, with u < 1. By the proper normalization, hV =1.

We consider a two periods world, indexed by t = 1, 2. The future endowment of the

two countries is random. We evaluate the optimal investment strategy in the first period, when

the domestic and foreign input. The results derived in this paper continue to hold in a model
where each country can also employ a technology that uses only its domestic input, where Z =
(K} BB and z* = (k*)1 -By#)B,

7. Equivalent discussion can be carried out for the case where the choice regards

investment in several sectors that differ in their trade dependency.
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the first period endowment is known, but the future endowment is random. The home and the

foreign economies are endowed with ()_(l; ?, ) units of the traded input, respectively:
@ X;=1; Y,=1 X;=1 +8; 3_(2=1+5y

where Sy and 8y are random components, whose support is (- a, + a), for a > 0, and whose

expected value is zero and variances equal V. We start with initial capital stock, inherited

from period one, given by

* *
Kv;l >0, Kll;l >0, Kv;l >0, K sl >0.
Consumers' preferences are given by
* *
(ce (C,)? (L (C 5)?
= * =
3) U ? + p S U P + p S
for o < 1.

2.1 Market Structure:
The global market is characterized by either a perfect competition or a bargaining

regime. The bargaining outcome is derived by the Nash threat bargaining framework.8

8. See Nash (1950) and Roth (1979). The solution of this bargaining problem is obtained
by the allocation that maximizes the products of the trade gains for each party (relative to the
fixed threat allocation). A useful characteristic of the solution is that it is a Pareto efficient
allocation [see Roth (1979)]. Although the cooperative Nash equilibrium concept applied here
is a static one, the perfect equilibrium in the non-cooperative alternating-offers game

approaches the Nash bargaining solution when the interval between offers is short. If the time
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Bargaining is costly, and we assume that the bargaining process will reduce the endowment of
each country by B. The switching rule determining the prevailing equilibrium is that either
party can call for bargaining. Thus, we will observe a bargaining outcome if for either of the
two parties the bargaining output (net of the bargaining cost B) exceeds the competitive
output. A useful characterization of the equilibrium outcome is that it is a Pareto efficient
outcome. This efficiency refers only to the temporal allocations: in both the competitive and
Nash bargaining equilibria, the welfare of one nation can not be raised without reducing the

welfare of the second nation with exogenously given stocks of capital.

2.2 The Equilibrium:

We will study the equilibrium in several stages. The analysis is done recessively. First,
we will solve for the second period equilibrium. We assume the second period's capital stock
to be exogenously given, and we investigate the properties of the equilibrium allocation. The

non-random equilibrium obtained for Sy =8, =0is used as the benchmark for the second

order approximation of the output in the stochastic equilibrium. We assume that the support
of the distribution (‘a’) is small enough to warrant the usefulness of the second order
approximation. Once we characterize the second period equilibrium we turn to the first
period problem: characterizing the optimal first period investment strategy, where the

optimality criterion is that of maximizing the expected utility of the representative agent.

2.2.1 Second period equilibrium:

discount rates of the two parties differ, the perfect equilibrium approximates the asymmetric
Nash bargaining equilibrium (see Binmore (1987)). Our key results continue to hold if we use

the asymmetric bargaining Nash equilibrium concept.
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We consider the case in which the realization of the stochastic shocks is small enough

that we do not observe a corner solution where only one input is used by both countries in the
production process .. The Appendix demonstrates that this is equivalent to the assumption that
the support of the distribution is small. The Appendix uses the Pareto efficiency characteristic
of the global equilibrium to characterize the efficient allocations. It is shown that all the
Pareto allocations are characterized by the share 's’ of the global supply of inputs ()—(2 + ?2)
that is used by the home economy. For a given share 's', the aggregate output in the home and

the foreign economy are given by
a. Zy=[s(Xy + YIP [K,!-P

)
* — - — %
b. Zy=[(1-5)(Xy + YpIP [K,)1-B

where I_(2 stands for the aggregate capital stock in period two, defined by
K. = 1/(1=B) ,B(1 — pwy/[u(1 - B)]
)] Ky = KV;Z + KH;Z h, 2 .

The aggregate capital stock is defined as the weighted sum of the capital stock in the
various industries, where the weight of the capital in sector € is given by a productivity

L/(1=B) (1 — e)e(l

measure, hg -B ]. The same definition of aggregate capital applies

for the aggregate capital stock in the foreign economy. To simplify notation, we define § and

X by:

,and x = KV;Z /KH;Z' Hence, the effective

- h 1/ =B) ,B0 - w/iu -P)] .
i

capital stock used in a trade equilibrium is
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(5) Ky = Kyp(&+x+1}.

Note that & is a measure of the productivity bias towards trade dependency, giving us the net
gain in effective capital generated by a marginal switch of a unit of capital from the less to the
more trade dependent sector.

Equation (4) implies that the global distribution of income is fully determined by the
share 's'. In the competitive equilibrium, s is determined simply by the relative endowment of

the home economy:

©) sc= Xy (X5 + Yy,

where subscript '.' stands for the competitive allocation. In the bargaining regime, the share

's' is the outcome of the bargaining. Because all the Pareto allocations are characterized by the
share s, bargaining can be viewed as the process determining the share s. Applying the concept
of the fixed threat Nash bargaining equilibrium we conclude that the equilibrium s is

determined by finding the s that maximizes the Nash product:
a * *a
€)] MAX [Zy - Z)l{Zy - Z,],

S

a *a . o .
where  Z,, Z, are the autarky allocations that correspond to the threat points allocations.

From (1) it follows that the autarky allocations are given by

(8) z; = [)_(2][5 [I_(;]l-B 222l = [)_(;]B [I—(;a]l-B.
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where the effective autarky capital stock is given by

1/(1 -

-a 1/1 - ﬁ) * )
K2_KV,2 +K 2hll 2 —K 2+K h lfp,>0.

W W2 7w

)]
—a —*a * .
K2 = KV,2 K2 = K V,2 if U< 0.

Manipulating (7) and (8) we find that the bargaining s is determined by the solution to

o8 MAX In[sP - (s0B@' Pl+mm[(-5P - (1-spf@"! P,

where Q and QF are the autarky/trade effective capital ratios:

—%

(10) Q= K2/K2 ;1 Q*= K2/K2

Inspection of these ratios reveals that both depend positively on the ratio of capital stock in the
(relatively) trade independent activity to capital stock in the trade dependent activity (i.e., on

x= K ,/K H'z)' The two terms in (7') measure the percentage increase in the production

(relative to autarky) of the home and foreign countries, respectively. Note that the gains from
trade depend negatively on x: they depend positively on the capital ratio in the sector with
low substitutability relative to the one with high substitutability.

Inspection of (7') reveals that the bargaining outcome is determined by two factors: the
realization of stochastic endowment shocks, as embodied in the value of s
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1 +3
X
( = —— ), and the structure of the two economies, as summarized by the

2+5y +5x

autarky/trade effective capital ratios (€2). From (9) and (10) it follows that one should
distinguish between the case where the substitutability of inputs exceeds unity (i.e., where pu >
0) and the one where it falls short of unity (4 < 0), because the autarky effective stock of
capital differs in the two cases9. It turn out, however, that all our key results apply for both
cases. For concreteness we henceforth focus our attention on the case where u <0, and thus
Q=x/{E+x+1}.

Approximating the solution to the bargaining problem (7') around the non-stochastic

equilibrium, as a function of the stochastic realization of s, we find that!0:
(11) sy =25+ (s.-.5)8,
B.5{Q' P+ (@"!lF

1-(1-p).s{al=P 4 @x!-B)

bargaining outcome coincides with the competitive outcome, and s, = s. = .5. Inspection of 8

where 6 = < 1. Note that in the absence of shocks the

reveals that it depends positively on the ratio of capital stock in the (relatively) trade

9. Note that a production process whose substitutability is low enough (u < 0) can not be
used in autarky.

-10.  The solution to (7% yields the following first order condition:
s P! (1-s5)P-1

sP oGP P T a-e B - (1-spB@n)! B

. Note that for the non-

stochastic case, the symmetry of the two nations implies that they will operate with the same
sectorial capital ratio. Hence in the non-stochastic equilibrium, Q* = Qand s, =5, = .5. We

use this equilibrium as the benchmark. Equation (11) is obtained by using a first order

approximation of the above first order condition around the benchmark equilibrium.



-13-
independent activity and in the trade dependent activity, k. For example, for p <0 we find
that if only the trade dependent technology is applied ( x = 0), the term 8 equals zero, and if
only the the trade independent technology is applied ( x = ), the term 6 equals one.
Applying (2) to (11) we obtain the result that

(A1) s =.5+.258, - 8,005 sy Xy + Yp)=1-B+1d, +(1-03,,

where T = .5(1 +0), with .5< 1 <£1; and B stands for the resource loss associated with the
bargaining process, measured in terms of the domestic input. Using the same equations we get

(12) s, =5+.250, -8,).

y

The value of 8 plays a key role in determining the relative division of the global endowment
via the bargaining process. For example, if 6 equals zero, as will be the case if both
economies use only the trade dependent technology, the bargaining share of the two economies
is half of the global endowment, independent of the realization of stochastic shocksll.
Alternatively, if both economies use only the trade independent technology, the bargaining
income shares equal the competitive shares. In this case Q = Q* = [, and the volatility of the
income shares is maximized. Thus, the switch from a competitive outcome fo a bargaining
outcome mitigates the consequences of the shocks on the relative distribution of income. To
analyze the welfare consequences of this result, it is useful to focus now on a cross-regime
comparison of second period utility. Applying the solution of output, as given in (4) - (6) and

(11), (11'), we infer that the bargaining output is given by

a Zy=[1-B+t, +(1-08, 1B [Kyl-B.

11. Inthis case Q =Q* =0.
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(49
b. z;s[l-BHsy + (10, B [yl -B.

The competitive output is given by (4'), for the case where 6 = 1, the corresponding
weight T equals one, and the bargaining cost is set to zero (B = 0). To get further information
we apply (4') to (3), and develop a second order approximation of the utility around the non-

stochastic equilibrium, getting the result that

(13)
(€ Z (1-Be 2
7l = Ky {1+ Bod, -.5B001 -Bo) (87}
« ;—)¢ Ko-Be 2
7l =Ky {1+ Bod, -.5P0(1 - Bo) (8,)°).
(14)
(C 59
5 b =

(K11 P14 Boted, + (103, - B} - 5 Bo(l - Bo) {18, + (1-D8, - BY).

(C ;)¢
¢ |b =

(K P14+ o (38 + (1-)8, - B} - .5 BoC1 - Bo) ({18, + (105, - B1}).
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where |C ' stands for the competitive regime, and '|b' denotes the bargaining regime.
Comparison of the two equilibria reveals that from the point of view of the home
economy, the move from a competitive equilibrium to a bargaining regime changes the
effective endowment shock affecting the home economy. The endowment shock switches from

the domestic shock (3, ) to a weighted average of the domestic and foreign shocks

(18 xt (1-1:)8y), minus the bargaining cost B. Note that the value of T depends positively on

the ratio of capital stock in the (relatively) trade independent activity to that in the trade

dependent activity (i.e., on Ky /KH'Z)' If only the trade dependent technology is used, the

weights [T, (1-1)] are equal to one-half. Alternatively, if only the trade independent technology
is used, the weights [1, (1-1)] are [1,0], as is the case in the competitive regime. Consequently,
the move from a competitive equilibrium towards a bargaining equilibrium moves us from
country-specific supply shocks towards a symmetric environment, where there is a global
supply shock, composed of the weighted average of the two shocks. Thus, bargaining achieves
global diversification, whose force depends positively on the degree of trade dependence, as
determined by the relative importance of the activities associated with greater trade
dependency. We approach a complete diversification of domestic shocks if T moves towards
one-half, as will be the case if only the trade dependent technologies are applied.

The move to a bargaining regime is associated with a welfare gain of 12

(15)

12.  In deriving this result we neglect the second order terms that appear in the difference

between the utilities.
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(C)® (C P _
e ——5— b= Bl P 6, - 8y)-B).
(C )0 | (€ P

N

pot 51" P 6, - 3,)-B).

Either country can call for bargaining. Consequently, a regime switch from a

competitive to a bargaining regime will occur if

B
(16) |5y - SXI > T

To gain further insight, let us turn to Figure 1, describing the configurations of the two
shocks that are associated witﬁ a regime switch. The shaded area is the competitive region: in
this area the absolute difference between the shocks is small relative to the cost of bargaining,
and none of the countries will benefit from the move to a bargaining regime. The areas above
and below are the regions where one of the countries will call for bargaining, because its
gains thereby will exceed its costs. For example, if the shock realization is at point 'h', the
home country will call for bargaining. By switching to the bargaining sb]ution, the country
will benefit from the relatively more favorable supply conditions in the foreign economy.
Similar logic implies that at points like 'f the foreign country will initiate the bargaining!3.

A key feature of our system is that both the frequency of bargaining and the welfare
gains from bargaining are determined by the trade dependencies of the economies, as dictated
by the sectorial composition of the two economies. Specifically, higher relative importance of

the trade independent sectors (i.e., the sectors that allow for a greater substitutability of

13.  Curves HH and FF define the threshold lines, where one of the countries is indifferent

to the choice between bargaining and competition.
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inputs) will have two effects. First, it will reduce the global shock diversification obtained via
the bargaining process. This can be seen in the fact that with higher importance of a trade
independent technology, the bargaining weight attached to the domestic shock (1) approaches
one, a process which reduces the gains from the switch to a bargaining regime. Second, higher
relative importance of the trade independent sectors will reduce the frequency of bargaining
(in terms of Figure One, the threshold curves shift away from the origin, from HH and FF to
H'H' and F'F' curves). The welfare implications are mixed: the lower diversification due to
bargaining reduces both the welfare gain from bargaining and the realization of costly
bargaining. We turmn now to the characterization of the optimal investment strategy,
determining the diversification weights and the corresponding bargaining region

endogenously.
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3. OPTIMAL INVESTMENT IN TRADE DEPENDENCY
We describe the derivations of the optimal investment in two stages: first we derive the
expected welfare for a given sectorial composition; then we use this expression to derive the
optimal investment policy.
Applying the switching rule (16) to (13)-(14) we find that the expected second period

home economy welfare can be approximated by:

(€ 2 (1B B
an E[—¢—] = [K,] {1-B¢E[B|15y-6xl>1_—T]
-5 Bo(l - po){E[(3 )2||5 -3 |<l] +E[{t3, + (1-0)8_ - B}2|I8 -8 |>—B—]]/¢
: o X y X 1l-1 X y y X 1-1
where E[AI 1] denotes the expectation of A, conditional on the information I. Alternatively,

applying the definition of I—(z (see (5")) and the definition of variance we find that

(C,)® 1
ar) E[ = Ko &+ + 1110 P2 gy

o 1=
where

¥ =1-p¢ E[B]| |5y -8, >’1?_1:] - .5 Bo(1 - Boy V(3,)
+.5Bo(l — Be) E[(3,)° ~ {18, +(1-03, - BY| b, - 8,1 > L],
and V(3,) is the variance of 3,.

The two periods’ expected utility is given by:
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(C,)®
(e + D% +p El——1.

(18) (@ -[Kpyp (kg +1)-Kpy

where the first term is the first period utility, taking into account the investment. The

maximization problem is solved by finding the values of Kp'Z and x, that maximize (18).

Combining the resultant first order conditions we derive the following expression for the

determination of capital intensity (see the Appendix):

¥ (1-Browe
dKy (kg +1}{E+xy+ 1}

(19)

A useful benchmark case occurs when bargaining costs approach zero (B — 0). In such an

economy the term ¥ is simplified to

(20) ¥ =1 -.586(1 - Bo) E[ {8, +(1-1)5y }2].

Because of the properties of symmetric distributions we find that in the symmetric case

21) E[{TSX + (1-1)5y }2] =(1-2t(1-91-p) V.,

where V stands for the variance of the country-specific shock, and p stands for the correlation
between the shocks. Applying this formula to (19)-(20) we find that for the benchmark case,

where bargaining costs are zero,

(22) sign(l-21)=sign&.
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In the absence of a productivity bias (i.e., with & = 0), the optimal solution is obtained by
choosing the lowest value of T. The optimal investment will approach the comer solution,

where t=1-1=.5, KV'Z =0, when all new investment is channeled to the trade dependent

activities. This corner solution maximizes the gains from diversification obtained in a
bargaining regime. From (21) it follows that the magnitude of these gains is proportional to
the degree to which shocks are country specific and are not correlated with each other (i.e., to
[1 —p]). Using (22) we infer that a productivity bias towards trade independence (i.e., a case
with & < 0) will call for attaching greater weight to the trade independent activity, and we will
observe only a partial global diversification, with 1 > 1 > .5. The logic here is that a negative
value of & implies the existence of a productivity cost associated with global diversification;
hence it will be preferable to operate with only a partial diversification.

The result reported above (regarding the negative effect of a productivity bias on global
diversification of shocks) was derived for zero bargaining costs. The Appendix demonstrates
that this result applies for any internal equilibrium involving incomplete diversification and
positive bargaining costs. Thus, for such an internal equilibrium we find that

(23) g——g— < 0.

Trade integration also has a direct bearing on the volume of trade. It can be shown that

the average volume of trade is given by14:

+ 1

(24) 26+ x+ 1) -

14.  Result (24) follows by calculating YM in the benchmark equilibrium, applying (A3) and

(A10) (see the Appendix).
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Applying (23) to (24) we infer that a higher world integration will be associated with a lower
K, and hence with both greater volume of trade and more frequent bargaining.

These results allow us to provide an interpretation of the evolution of commercial
policy in recent years. Recent decades can be characterized by the growing attractiveness of
production processes that involve higher trade dependency. Our discussion predicts that such
an evolution will increase the relative importance of trade dependent activities, the volume of
trade, and the frequency of switches from a competitive to a bargaining regime. The outcome
of this evolution is a greater global diversification of local shocks, obtained through more
frequent application of non-competitive processes.

The solution obtained with zero bargaining costs and no productivity bias calls for
choosing the smallest value of 1, which approaches t = .5. Recall that (16) implies that the

. B . . .
bargaining frequency depends negatively on T because this term determines the width of

the competitive band in Figure One. Hence, approaching the comer solution where 7 = .5 will
maximize both the international diversification of shocks and the bargaining frequency. While
this is the optimal investment strategy if bargaining is costless, in an environment where
bargaining requires resources, an internal equilibrium, where both technologies are applied,
might be preferable. In such an economy, the optimal sectorial composition will balance at the
margin the marginal benefit attributed to higher trade dependency (in the form of greater
global diversification of local shocks) against the marginal cost of higher frequency of costly
bargaining. It can be shown (see the Appendix for future details) that for the case where the

productivity bias is not too large

25 smw >0
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Consequently, allowing for positive bargaining costs will cause movement away from global
diversification of shocks, and towards an internal equilibrium where both technologies are

appliéd.
4.  EXTENSIONS AND QUALIFICATIONS

This research should be viewed as a step towards deriving the conditions under which
we observe a switch in the organization of international markets. It postulates a simple
framework, where the assumed symmetry between the two countries provides for a
{relatively) simple solution. We turn now to a brief outline of extensions to be addressed in

future research, and to qualifications of these results.

41 EXTENSIONS

Throughout the preceding discussion we have assumed away an active public sector.
Allowance for a public sector may introduce an interesting role for fiscal policy and fiscal
coordination. Assuming that the fiscal sector is intensive in the use of domestic input, we can
enrich our model by introducing a new activity15. This will require adjusting both the supply
side and preferences. A higher fiscal demand will reduce the supply of domestic inputs
available to private users. Thus, the conduct of fiscal policy will affect both the nature of the
equilibrium obtained and the switch from a competitive to a bargaining regime. A purpose of
this extension will be to study the role of fiscal coordination. Such as extension may require

going beyond the symmetric world environment.

15. For useful analysis on modeling fiscal policy in the open economy, see Frenkel and
Razin (1987). For further references and analysis regarding fiscal coordination, see

Turnovsky (1988).
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While ouf analysis was designed in terms of a two periods model, it can be readily
extended to an infinite repeated problem, where in each period investment occurs before the
realization of future period uncertainty.

A more challenging extension will abandon the assumption of symmetric countries. The
assumption of equal country size and equal shock variances allowed a simple symmetric
benchmark solution for our analysis, where the two economies are really solving the same
problem. With different variances of the country-specific shocks, the interests of the countries
may diverge: the relatively unstable one may follow an investment policy whose aim is to
‘export’ its shocks, whereas the relatively stable one may follow an investment policy whose
aim is to shield itself from external shocks.

Allowing for differences in country sizes and variances of shocks will enable us to
address the strategic consequences of external deficits and external debt. A higher external
deficit will affect the future effective size of the economy in two ways: the financing of
marginal investment will increase future output, whereas payments on the higher external debt
will tend to reduce the net endowment from the viewpoint of the home economy. Both effects
may have interesting strategic implications. An extended model of the type described above is
well suited to-analyze issues associated with endogenous country risk 16, In such a framework
we have a simple default rule: a country will service its external debt in such a way that the
resulting income level does not fall short of the income supported by the bargaining outcome.
This rule allows us to determine the magnitude of the partial default associated with given

policies and the realization of shocks!’. Extending the above framework will allow us to

16.  For an analysis of country risk see, for example, Eaton and Gersovitz (1981), Sachs
(1984), Dombusch (1984), Krugman (1985), Smith and Cuddington (1985), Edwards (1985),
Helpman (1987), Froot (1988), Aizenman (1988), Célvo (1988), Aizenman (1989a) and
Bulow and Rogoff (1989).

17. For a non stochastic version of such a model, see Aizenman (1989b).
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evaluate the role of fiscal coordination and investment policy in handling a debt-overhung

crisis.

4,2 QUALIFICATIONS

The results of the paper provide a somewhat rosy picture of the role of bargaining. An
important qualification of this outcome is that it depends on the assumption that the bargaining
process is efficient: we are bargaining away any potential gains from trade, a process which
leads to a Pareto allocation. This result is a natural outcome in the Nash bargaining
framework, but it may be questionable in terms of its applicability. If the bargaining process
is imperfect, it will increase the attractiveness of the competitive regime, where the Invisible
Hand does the job of yielding a Pareto outcome. In terms of our framework, one can view this
as a case where the costs of bargaining efficiently are high. As was demonstrated in the paper,
this will have the consequences of reducing trade dependency, thereby reducing the degree of
global diversification and increasing the range where competition prevails.

Finally, it is noteworthy to emphasize that the economic role for a switch to a
bargaining regime is the outcome of the absence of complete markets for risks. In the
international context, this assumption may be justified applying the standard arguments
regarding the presence of country risk caused by the limited enforceability of international

contracts.
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APPENDIX
The purpose of this appendix is to derive several key equations used in the paper. We start
with the derivations of the Pareto global allocations (equations (4)-(5) in the paper). We
continue with the derivations of the negative effect of a productivity bias towards trade
independence (i.e., with d § < 0) on global diversification of shocks via trade dependency

(equations (23)).

PARETO ALLOCATIONS
A point on the contract curve is defined by an allocation of X and Y among the various
activities that maximize the global weighted average of output. Therefore, for a given o,

0 < ® < 1 we maximize:

(Al) wZ +(l-m)2*

where Z is the final output in the home and the foreign economy (Z =2, + Z v)- The

N

weight o corresponds to the relative importance attached to the home economy, and varying
it will move us along the contract curve.
Applying (1) to (Al) we ﬁnd that the Pareto allocation is obtained by finding the vector of

Xy Y, . X po Yu X , Y } that maximizes the following expression:

(A2)

. 1-
o LK Pixy + Y 1P en o 1 Prog b + v i)

v}

s-o) [ (K Pxy +v )P

+h [K p-Bux -x v Xp-Xy )“ (Y - Y, -Y,-Y )u]B/u]
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Assuming an internal equilibrium we get the following first order conditions:

* *
p-1
Z H(X Ll')

ZV
(A2) 2. o—— = (l-o)—% ¥
X, +Y, (xu)“+(3(u)ll
* *
p-1
z, Z Yy
b. o———m— = (l-0)—% ¥
X, +Y, X H iy F
7 p—1 * *u_l
Z ;X Z XD
c. m—;——u = (1-m)—*—u—*
i
(X 7+ (Y X P+
p—1 . * *u_l
| Z, 0y Z,0y
-d. m—u——j = (1-0)—= M o
X OF+ (YY) X P+
* *
* pu-1
z, Z Xy
f ¥ ¥ = P
Xy, +Y, X PR+ Y
* *
* pu-1
z, Z
g * * = * L
Xy +Y, X PH

Applying (A2 a - b) and (A2 c - d) we find that

*
(A3) a. Xu=Yu ; b. X, =Y

Applying (A3 b) to (A2 a,c) we find that
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z, Z
(A4) —————— = S —.

Xy +Y, Xu

Applying (A4) and (1) we get ; after tedious terms collection

Kv XV + Yv
(A5) — =
(1+ §)Ku qu

Using the definitionof Z (Z =27, + Z v) » applying (A4) and (AS) we obtain the result

u

reported in (4) - (5) in the text. Similar derivation leads to (4 b). Note that (A4) implies that

(A6) Z=5Z, [X, +Y, +2X )/ X

Alternatively
(A7) Z=.5 Zus(X + Y) Xu.

where s is defined by s = [Xv + Yv +2 Xu] il X + ?].

Applying the same logic to the foreign economy yields the result that
* - - *
(A8) Z*=5Z (1-s)(X + Y)Y XU-'
il

Applying (A7), (A8) and (A3) to (A2 c) we find that
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a9y 1K/ K P /-9l = 0/ - o).

Equation (A9) demonstrates that for a given weight attached to each economy, there is a
unique sharing of the global endowment that is consistent with Pareto equilibrium. By varying
the weights © we are able to trace the contract curve. While the above discussion was
implemented for a given weights, the bargaining process described in the paper can be viewed
as a bargaining determining the relevant weights.

Equations (AS) and the production function (1) can be applied to solve for the demands

for inputs

(Al0) X, + Y, =xs(X+ Y)/(E+x+1) and

Xu=s()—(+ Y).5(E + 1) /& + x + 1).

We can use these equations to infer the restrictions imposed on the distribution of shocks

needed to yield an internal equilibrium. These can be found by the requirement that

* - * _
xu\+xu< X; YH+YH<Y

* *
where X .X. ,Y , Y are obtained from (Al10). Solving these requirements for the

TR TR T !

symmetric equilibrium shows that the support of the distribution a should be bounded by the

condition that a<k /(&+x+1).
PRODUCTIVITY BIAS AND OPTIMAL TRADE DEPENDENCY

We turn now to the derivations of equation (23). Applying (17" and (18) we can

characterize the first order conditions for the optimal investment by
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. a[g+x + 111 PR g _
a-p 2 1_
(A1) Ux=K:» ¢ 7, - 0K 10(G ¥ 1o

(1-B

K
;2 -
. S ol + 116G =0

A12) Uk, = &+ + )92 g .
K

p;2

where U . and U are the derivatives of the expected utility with respect to x and K .
X Ku P! y B

Combing the two equations we find that

(A13)
K (-Be 3G+ + NP ¥y K oo
pi2 d Ky w2
sk 1B
. K2
B+ + N PPy — 2 [, 4 1)
3 K

Simple manipulations of (A13) yield (19) in the text.

Assuming that we observe an internal solution for the maximization problems, we infer that

- Ux,é Ux,Ku
(Al4) sign -aa—g = sing
“Ukpt UKpKy

and that
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- UK,B Ux,Ku
(A15) sign g—% = sing

-Ukps UKpKy

where U, B is the second partial derivative of U with respect to the two variables, «,p.

Applying (A11) and (A12) we infer the value of these partial derivatives. Substituting them in
(Al4), and making use of the first order conditions ((A11) - (A12)) we obtain, after some
tedious collection of terms, results (23) and (25).
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