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Trading for Peace? Disaggregated Bilateral Trade ah Interstate Military Conflict Initiation
Abstract
The effect of bilateral trade on interstate milftaonflict is the subject of a large and growing

body of literature. But most theories on the dfffdrade on conflict ignore both the compositain
trade across economic sectors and trade flow directn terms of export and import. Almost all
statistical studies focus on total bilateral tradglicitly or explicitly assuming the effect ofade on
interstate conflict is constant across economitose@nd between trade flow directions. Challeggin
these premises, we provide an innovative analfisisstudies the effects of exports and imports in
different sectors on the initiation of militarizederstate disputes (MID). Our theory generaeante
predictions of the effects of changes in importd exports in different economic sectors on the
likelihood of MID initiation. We test these pretans statistically in a large N sample of directiséds.
We find that rises in agriculture-fishery importedaenergy imports reduce the probability of MID
initiation, rises in energy exports, manufacturimgorts, and manufacturing exports increase this
probability, and changes in agriculture-fishery @xpchemical-mineral trade, and miscellaneous
consumption products trade generally do not affl& initiation. This research has both theoretical
and policy implications. Our theory subsumes theral logic as one special case, and offers aspiifau
explanation alternative to the bargaining, neo-N&yxeo-mercantilist realist, and classical realis
arguments. Our findings inform leaders about hmméanage bilateral trade in order to improve

interstate relations.



The idea that trade promotes peace, offered bifltbral school of thought, dates from at least
two-hundred fifty years agb.The antithesis that trade generates conflicyeatdy the neo-Marxist and
neo-mercantilist realist schools of thought, alae & long intellectual histofyBut most theories on the
effect of trade on conflict ignore both the compiosi of trade across economic sectors and trade flo
directions in terms of export and import. Almoktracent statistical studies of the effect of &auh
conflict employ dyad-year as the unit of analysid eely on total bilateral trade data.

We challenge the prevalent theoretical and empiredence on the notion of total bilateral
trade. Indeed, it does not seem likely that iragomal exchanges of heterogeneous commodities and
services, say, oil, bananas, corn, machinery, fismputers, to name just a few, should have idahtic
effects on conflict. As one renown scholar hagatgdly warned, “unduly extensive aggregation of
trade data” is likely to produce “biased estimaikthe ability of bilateral trade to diminish coicf’
(Polachek, 1992:113; Polachek, 2000:10).

We suggest that the theoretical and empirical facutotal trade results in two aggregation
biases: one from aggregation across economic seat@oods, and the other from aggregation across
trade flow directions (import and expott)To be sure, some studies do look at the effetradk in
different sectors on military conflict, but withofsrmally providing a micro-foundation, and almadit
the existing statistical studies of this subjeatept Dorussen (2006) have used very limited samples
Meanwhile, to the best of our knowledge, the poksilthat the effect of trade on military conflictay

differ between export and import has not receivigehgion in the literature.

! See, for example, Montesquieu, 1748; Smith, 17&1tK1795; and Angell, 1912.
2 See, for example, Hobson, 1902; Lenin, 1916; HimsEn, 1945; and Waltz, 1970.

% Polachek is not alone. Russett and Oneal (2001): dl4o note that “dyadic [total] trade, even
when adjusted for the size of the overall econamgn imperfect indicator of economic
interdependence. For one thing, the compositiadnaole is not considered.” Surveys of the trad® an
conflict literature conclude that researchers sthaohsider disaggregating total trade. See Sa9&0(1
22), McMillan (1997: 53), and Reuveny (2000: 37).

* We use the terms “goods,” “economic sectors,” a®ttors” interchangeably.



In this article, we offer a theoretical formal moteexplain how export and import flows in
specific economic sectors influence the decisiomit@te dyadic military conflict, a question alstall
previous theories have ignored. Like virtually dogmal model, our model also relies on simplifying
assumptions. As in neoclassical economics, we hioalie as performed by economic agents in the
marketplace. As in international relations, we slambnflict as a choice made by leaders. We believ
that in general, these assumptions are reason@hky allow us to model and anticipate the indigidu
effects on military dispute initiation of bilaterahports and exports in different sectors.

Simply put, our theory suggests that leaders thlmut the opportunity costs of conflict and are
less likely to initiate conflicts that lead to lessto their trade. This idea is not new. Our gbation
here is to show that this consideration could \aampss import, export, and traded sectors. Howeuer
theory goes beyond this argument. It predictslgwders also think about the opportunity gains of
conflict and are more likely to initiate conflidisat bring about profits to their trade.

We present these ideas formally. Our model shbafsthe costs and the benefits of conflict can
vary across trade sectors, exports and importsttaydwork through the expected effect of conftint
trade prices. In our model, leaders initiate donhff they conclude this will be beneficial econiaally
by reducing the price of their import and incregdime price of their export, and vice versa. The
decision depends on certain estimable parametensifiéd by our model, which may vary across trade
sectors, imports and exports. Using these estimategredict whether a rise in export or imporain
specific sector will lead to conflict or peace. skim, our model subsumes the argument on the pagify
effect of trade, but also shows leaders may imitc@nflict because they deem it to be beneficiatheir
trade.

Based on our model, we derive expectations of tieets on military conflict initiation of
changes in exports and imports in the agricultigleefry, energy, chemical-mineral, manufactured

products, and miscellaneous consumption productsigse We test these predictions using a large N



sample of all the directed dyads from 1970 to 1f@®7Zvhich the sectoral bilateral trade data are
available. Conflict is measured as the initiatddmilitarized interstate dispute (MID). We finklatt

rises in agriculture-fishery imports and energy amgp reduce the probability of MID initiation, rse
energy exports, manufacturing imports, and manufax exports increase this probability, and change
in agriculture-fishery export, chemical-mineraldea and miscellaneous consumption products trade
generally do not affect MID initiation.

We believe that knowing which types of traded goodsease or decrease the likelihood of
military conflict is important for both academiasdapolicymakers. As we explain in detail in the
conclusion section, our article sheds new lightidong-standing debate in international relatiaffgrs
an opportunity to rethink the logic of how tradéeats conflict, and has various important policy
implications.

The remainder of this article is organized as fefio Section 2 presents motivations of our
analysis and discusses previous studies. Secti@véops the theoretical model, section 4 discugse
implications, and section 5 formulates hypothesgsction 6 presents the empirical model and seGtion

discusses the results. Section 8 summarizes,ssissumplications, and suggests future research.

2. Disaggregated Trade in the Conflict Literature
The contemporary literature on the effect of tradeconflict is too large to fully review hete.
Generally speaking, this body of work offers fivaimtheoretical explanations. The classical libera
view argues trade promotes peace because militarfjict reduces trade that countries value (e.g.,
Rosecrance, 1986; Polachek, 1992, 2000; Oneal asseit, 2001). A game theoretic approach

considers trade as a tool that facilitates barggiover some political issue, expecting trade redube

® For extensive reviews of the literature, see, f@meple, Sayrs (1990), McMillan (1997),
Reuveny (2000), Mansfield and Pollins (2003), andrgider et al. (2003).
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likelihood of military conflict over the issue (e.@sartzke et al., 2001). A neo-Marxist view (edps
Santos, 1970; Choucri and North, 1975; Rubinséigland Ashley, 1980) and a neo-mercantilist
derivative of realism (e.g., Waltz, 1970; 1979;p@il 1981; Borrus and Zysman, 1992; Kroll, 1993] an
Barbieri, 2002) envision trade as a tool of infloemnd exploitation, which can lead to conflict if
countries resent it, or to peace if they complycl#@ssical derivative of realism expects that trladg no
systematic effect on military conflict, the causésvhich lie in political and strategic forces ieatl
(e.g., Buzan, 1984; Gilpin, 1987; Ripsman and Bfand, 1997; and Keshk et al., 2004). Most existing
empirical evidence supports the expectation ofitsetwo explanations that bilateral trade reduces
interstate militarized disputes; but evidence ®c¢hntrary also exists, which the classical libgrelv
and the game theoretic explanations can not explain

Attempts to apply some, but not all, of the fivgkaxations to account for the effects of trade in
different sectors on peace, have produced comitjatbnjectures. One argument expects that trade in
sectors in which nations have a decisive comparatdvantage facilitate peace, since such tradgrin
more economic benefits that would be lost to confliAnother channel to peace is said to involve
imported goods (e.g., oil, machinery, mineralspartry considers important, the loss of which hisde
economic growth. A third channel argues that simggorted consumer goods benefit consumers, they
support leaders that promote peace with the expérte

Other studies focus on strategic goods, includimgenals, chemicals, steel, fuels, and high-tech
goods. When strategic goods have no readily dvailubstitutes, their trade may generate corfflict,
because countries may feel threatened by theievahility and resort to conflict in order to mittgahe

scarcity. Countries also may be tempted to usketas a political tool to exploit vulnerabilitieband

® Gasiorowski and Polachek (1982), Arad et al. (19B®mke (1988), Polachek (1980, 1992).

" See Hirschman (1945), Baldwin (1985), Gasiorow4RBg), Sayrs (1989) and Forland (1991).
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exercise influence on others, causing resentmehtanflict? Yet trade in strategic goods may also
generate friendliness, as one country supportdanat order to protect its trade. A related exaton

is that trade in goods with fewer substitutes mayegate peace because countries tend to cooperate t
secure the continuing flows of such godds.

Some scholars debate the usefulness of the cootepategic goods. Forland (1991: 197)
quotes President Eisenhower saying, “if our oppbnerds something badly, then that something is
strategic.” Schelling (1958: 500) notes thay good will be strategic to a country if it plansamnsume
it but does not produce it. Baldwin (1985: 214-Pékplains that the strategic good can be “[anyd§joo
that is needed to pursue a given strategy andghalatively inefficient to produce at home.” Marns
that it is hard to identify a priori the “strategjoality of a good” since it depends on the extkat the
good has substitutes and on whether the good isrtant for a certain case.

Studies on international competitiveness arguetthde in high-tech goods creates positive
externalities for economic growth and the productdweaponry. International competition over &ad
shares in these goods can lead to conflict. Maremtates wishing to excel in economic growth, or
states suspecting that others may translate griowghmilitary power in the future, will maximize
relative gains from trade in high-tech goods. @tiempt of one country to gain more from trade than
their trade partner can, in turn, lead to tensioa @timately conflict?

Only a few empirical studies attempt to evaluatedfiect of disaggregated trade on conflict, and
all of them, with one exception, do not focus ofitary conflict and their samples include only afe

dyads. Bennett et al. (1992) study the effect 8flapan trade on political relations from 19489@8L

8 Reuveny (1999a, 1999b) shows Israel uses its trttiehe Palestinians to affect their actions.
For general discussions, see Gilpin (1984), Boang Zysman (1992), Sen (1984), and Vogel (1992).

° On the possibility of trade in strategic goods lagdo cooperation due to compliance, see
Hirschman (1945), Baldwin (1985), Reuveny and K&r#98), and Reuveny (2001b).

9 This view often traces back to List (1856). Semdlyson (1992) and Mastanduno (1992).
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and conclude that trade in steel, textiles, andtedrics generates conflict. Polachek (1980) fitndd as
oil exports rise, oil exporting countries becomerenoostile toward oil importers. Gasiorowski and
Polachek (1982) conclude that trade in agriculturé manufactured goods induces cooperation by the
Warsaw Pact toward the US. Polachek and McDori#léZ: 277) study the effect of disaggregated
trade in raw materials and manufactured goods aflicofor 14 OECD countries in 1973. They report
that trade reduces conflict, but caution that threselts are preliminary due to limited data cogera
Using a large N sample, Dorussen (2006) findsdisstggregated trade reduces the likelihood of terea
and use of force but not in all sectors; the eff@ttnon-manufactured goods, chemicals, metal mtsdu
building supplies, and electronics are not statidiy significant.

In sum, the literature presents conflicting theieedtconjectures and mixed findings. In the
following sections, we attempt to add clarity te thade and conflict literature through a modethef
effects of trade, disaggregated across sectorfi@mdlirections, on the initiation of military colingt.

3. Theoretical Model

To study the effects on conflict initiation of tiémal trade broken down across goods and
between flow directions, we need to model thelaites of traded goods such as sensitivities tdiconf
and price changes, and market forces such as imdporand, export supply, and equilibrium. Stated
broadly, our model considers two countries thatdrim various goods with one another and maintain
some political relations. We conceptualize contiliitiation (or the lack thereof) as a changeiiateral
relations. A change in trade affects conflictiatibpn because conflict is expected to affect thieegpof a
bilaterally traded good. When the price rises,gkgorter’s profit and the importer’s cost rise. A
country initiates conflict to increase export ptai reduce import costeteris paribus. In our model,
trade provides the incentive or disincentive foe state to initiate conflict toward another.

Our logic, attributing the effect of trade on cacifko considerations of profit and cost,

resembles the classical liberal argument, whoseorficrindation is best demonstrated in the decision



theoretic model of Polachek (1980, 1992, 2000). employ the approach of Polachek, but our model
differs from his in two major ways. First, Polachedsumes that an exporter country that initiate$lico
against a target will be paid less for its exporthtat country, and that an importer country thitates
conflict against a target will have to pay moreitsrimport from that target. We do not make such
assumptions, but rather explicitly allow import agort prices to be determined by demand and guppl
in the market. Second, Polachek’s model prediasa rise in trade always brings peace, regardless
its composition or pattern. Our model predictd tha effect of a rise in bilateral trade on cartfli
initiation changes across traded sectors and battvade flow directions, generatieg ante sector- and
flow-specific hypotheses.

Our model includes two countries, A and B. As ataehek’s model, we conceptualize political
leaders of A and B as unitary rational actors whasggy functions rise with national consumptionch
military conflict they initiate toward each othefhe unitary actor assumption is a simplification
intended to keep the model tractable. The assomghit utility rises with conflictgeteris paribus, may
seem counter-intuitive, but in fact it is implioit explicit in all conflict models. While conflies costly,
leaders may conclude its benefits outweigh itsscosissuming leaders are rational, when A is oleskry
to initiate conflict toward B, it must be the cdbat A’s leader believes this action increasestyfit

As usual, consumption equals national output, phport, minus export. When leaders choose
conflict, they take consumption, import, export aradional output as given, as in Polachek’s modes.
leader chooses the level of conflict against aslérpartner B in order to maximize utility, consteal by
the need to maintain some trade balance. As thiicA initiates against B rises, the prices G6A
imports from B and its exports to B change. Thasse changes are determined endogenously in a

manner to which we will return. For now, we ndtattthese price changes are a function of conflict.

" For example, when President Bush decided to attagkhe must have believed this was
beneficial for the US. For an exposition of thétany actor model and the expected utility approgch
military conflict, see Bueno de Mesquita (1981).
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The quantity of trade in good i that A exports tisB<' and its price is PX The volume of trade
in good j that B exports to A is'NAnd its price is PM The number of goods A exports to B ig N'he
number of goods A imports from B i5,N The utility of A’s leader is denoted by U (EC). (EC is
economic consumption of nation A. C is the conffidnitiates against B, defined as a positive nemb

The signs of the partial derivatives of utility a&sumed to be as in Polachek: &0 (the
marginal utility of economic consumption is pos#gj\or utility rises with consumption),cbe.< O (the
marginal utility of consumption falls with more caumption), > 0 (the marginal utility of conflict is
positive), and Y.< 0 (the marginal utility of conflict falls with nme conflict).

The partial derivative of the price of good i (Apaxts to B) with respect to conflict is RXi =
1, 2, ... N. The partial derivative of the price of good jifAports from B) with respect to conflict is
PM¢, j=1, 2, ... N,.. Their second order derivatives are'R¥nd PM... In our model, prices and their
derivatives are set endogenously in the marketplabieh is one of our key innovatiofs.

A chooses the level of conflict (C) against B, takconsumption, import, and export as given, in
order to maximize utility, subject to the need taimtain a zero trade balante.

Ny X . N . .
() maxU (EC,C) bychooingC, subjectto 0= X'[PX'(C)-)Y M!'PM’'(C)

i=1 j=1
The solution of this problem involves maximizing tfollowing Lagrangian with respect to conflict (C)
and the Lagrange multipliek). The first order condition for C gives:

(2) U.(EC,C)+4 ixi [PXL(C)—%MJ’EPM;(C) =0

i=1 j=1

12 As noted, Polachek (1980, 1992, 2000) assumesortex initiating conflict is paid by the
target at a lower price for its export (RX 0), and an importer initiating conflict pays tlagget at a
higher price for its import (PM> 0).

13 Using a non-zero trade balance does not changefahg theoretical results we derive.

8



The effects of changes in A’s export of good i angdort of good j on the conflict A sends

toward B are given by computing the comparativicgaf (2) with respect to Yand M.
_ i
3 ;S - - APXc - L i=12..N,
Uge +AD X' IPXee = ADD M' [PMc
j=1

i=1

i
4) O:/ICJ,: - ACPM¢ - i=12..N,,
Uee +AD X' TPXee =AY M IPM{
i=1 j=1

Economic logic suggests that supply and demandrdate the prices and quantities of traded
goodsi(i=1,2,3...Nandj(=1, 2, 3..., \) between A and B. Each good involves a supplg aid
a demand side. The demand of an importer defioasrhuch of a good to import at different prices,
while the supply of an exporter defines how muchxport at different prices. As the price of agoo
rises, the demand for this good falls and the suppthis good rises. The equilibrium conditiorfides
the price of each traded good in the dyad.

More specifically, suppose in dyad A-B, A expod$tin sector i (i.e., B imports from A), and
A imports from B in sector j (i.e., B exports t9.Aln equilibrium, A’'s demand for good j equalssB’
supply of good j to A. If B does not send enoufgand j to A, A's demand for good j becomes larger
than B’s supply. In this case, the price of goodés, prompting B to increase the supply to A.
Sometimes, B’s supply of good j is larger than éémand. In this case, the price of good j declihes
to the lack of demand in A, and B will reduce thp@y of that good. In equilibrium, the demand for
bilateral import of good j equals the supply ofabdlral export of that good. The same logic appbebe

export flow in sector i from A to B.



How do trade prices change in response to confdetfand and supply are often modeled as

linear functions? We model A’s import demand for good j from EME Vb

® ME =5 - BPM +BY, - BC,

where the superscript j denoting the good is drdgpeafter to simplify notation. We define akk fh
parameters in (5) to be positive,, ¥ A’s income, and PM is the price A pays for imtgdrom B.
Equation (5) embeds the usual economic expectatiatsA’s import demand for products from B rise
with A’s income and fall with the good’s price. dlffect of conflict on import demand of A in (5) i
negative (C is defined as positive), a point toalhive return shortly.

B’s export supply of good j to A is modeled as dolk:

(6) MS=a,PM+a,Y,-aC

All the a parameters in (6) are positive ; ¥ the exporter B's income. PM and C are defiagih (5).
As usual in economics, export supply rises withgbed’s price and with the exporter’s income.
Equation (6) also indicates that the supply of gologl B to A falls with conflict (C).

There are several reasons why import and expaénvidl conflict in (5) and (6). Importers and
exporters may want to punish hostile partners dycing trade. The importer may seek to reduce
dependence on a hostile supplier, which may stipgewhile the exporter may seek to reduce
dependence on a hostile importer, which may stgingu Additionally, conflict often raises costs to
both sides (e.qg., higher risk insurance premiurgydein transportation, damages to goods), reducing
trade. Furthermore, governments often restricketraith foes, seeking to influence their opponemis

weaken their economic and military capabilitiesaridus empirical examples and statistical studies

14 See, e.g., Leamer and Ster (1970), Bond (1985)Néettblson (2005) for similar formulations
that do not include conflict.
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support this assumptidn.

In equilibrium, bilateral import demand for gooddguals its bilateral export supply. The

equationI\/IE =M ;’ is solved for PM, the equilibrium pricegoiod j, as follows:

a a,; —
@ Pm=—Po_ Py @y O:"hsg
al+lgl a1+181 al+ﬂl a1+ﬂl

As usual in bilateral trade models, (7) indicatesprice of good j from B to A rises with A’s incemand
falls with B’s income. The denominator of the eeggion multiplying C in (7) is positive. Hence the
effect of C on PM depends @r (effect of conflict on A’s import demand for goptitom B) ando,
(effect of conflict on B’s export supply of goodg A). If a; < p; PM falls with conflict (the coefficient
of C is negative)If a; > B;, PM rises with conflict.If a; =5 PM does not change with conflict.

Figure 1 illustrates the solution for PM in (7),&vh the equilibrium trade price is identified by
the intersection of the bilateral import demand argort supply curves for good j. In each paried, t
system is initially at equilibrium Fwhere M,, and Mg, intersect. When A initiates conflict against B,
curve M,; shifts inward to curve Rk, (country A demands less). CurvéMalso shifts inward to
curve M, (country B supplies less). The shifts in the dednand supply curves are determinedipy
andp,; respectively. The market reaches the new equihbat E.

[Insert Figure 1 Here]

PM at E can be higher than, lower than, or the same astFyl In Panel A, the export supply
curve (M;°) shifts inward less than the import demand cuMg®j (o < B3), so the price of good j (PM)
falls. In Panel B, M shifts inward more than M (a; > B;), S0 PM rises. In Panel C, the two inward

shifts are equal in size, so PM does not change.

15 For additional discussion of these ideas see, Rafjins (1989), Reuveny (2001a, 2001b), and
Li and Sacko (2002).
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Equations (5)-(7) model the determinants of trageeg; this leads to the question, what
determines the effect of conflict on trade pricéx®pose A raises hostility toward B by one uiiihe
effect on PM is given by the expression in fronCoih (7), (5-B5)/(a,+B,). The change in PM when C
rises depends on the sensitivities of dem@gdand supply d;) to conflict, and on the price slopes of the
demand and supply curvd} @nda,, respectively). The shift in PM comes from twaisees: B's export
supply p/(a,+B,)], and A’s import demand f§-/(a,+B,)]. When conflict rises, the export’s effect on
raising PM increases witly, indicating that export supply is sensitive toftieh The effect declines
with a,, indicating that export supply is elastic (the glyprurve becomes flatter in Figure 1). Similarly,
when conflict rises, the effect of import on rechgePM rises withg,, suggesting import demand is
sensitive to conflict, and falls withy, suggesting import supply is elastic.

So far, we have discussed A’s import of good j firti.e., B's export to A). We now turn to
A’s export of good i to B (i.e., B’s import from A)B’s demand for A’s export and A’s supply of B’s
import are determined in manners similar to thasftned by equations (5) and (6). The volume of thi
flow is denoted as X. We usdor the coefficients in B’s import demand in edoat(8) (instead of
for A’'s demand in (5)), ang for the coefficients in A’s export supply in equat (9) (instead oé for

B’s supply in (6)). Thus B’s import demand for godrom A is specified as:
(8) XgP=0,-,PM+3,Y; -0LC.

A’s export supply of good i to B is specified as:

(9) XR=yiPM+y,Y, -y C

As before, all thé andy coefficients are defined to be positive.

The conditionXE = Xs determines the equilibrium price PXdood i:

9 + 9, Y. - Vo YA+y3_63C

yi+90, yi+9; ° yit+0; Y1+,

(100 PX =

12



Next, we turn to the effects of trade on conflic(8) and (4). These effects depend on the first

and second derivatives of the trade prices witheetsto conflict (C) in (7) and (10):

_V3—03. _ _as- [, _
1) PXc = ;7 PXece =0 PMc = ;7 PM =0
1+ 0, a, + b,

Substituting these derivatives from equation (b19 equations (3) and (4), respectively, and ratirsy

the goods’ notation in the appropriate places, atehe following solutions:

Y5~ %%

e =
aC _ yat+toy . . _
(12) = - i=12..N
X Ucc *
| ai-pl
ac al + g1
1 PR l 1! : -.'N
13 YL . j=12..Ny

Equations (12) and (13), which we developed frororasfoundations, offer a theory on conflict
initiation. They show explicitly thex ante effects of changes in country A’s export of godd/here i =
1, 2, 3... N) and import of good j (where j = 1, 2, 3.,,\on its decision to initiate conflict against B.
Trade can motivate or deter conflict initiation.€Téigns of the effects of trade depend on theivelat
sizes of thé,; andy, coefficients for A’s export to B in (12), and dretrelative sizes of thy anda,
coefficients for A’s import from B in (13), whicthémselves vary across goods (as suggested by their
superscripts).

In determining the signs of the derivatives in (a8¥ (13), recall that J< 0. Thus, in (12)f v,
> §,, arise in A’'s export to B raises the conflictritiates toward B.If y;< 8,, a rise in A’s export to B

reduces this conflictlf y, =8, a rise in A’s export to B does not affect A’s fiarn against B.
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Similarly, in (13),if a; < s, a rise in A’s import from B raises the conflictiditiates against BIf a;>
Bs, arise in A’s import from B reduces this conflidt a; = B,, a rise in A’s import from B has no effect
on A’s conflict against B. Linking these expeatas to specific goods, one must know the valuglef
parameterss, B, Y5, andd;. Before we turn to this task in Section 5, howewe first discuss the
implications of the theoretical model.

4. Theoretical Model Implications

The theoretical model generates two implicatioras #re new in the literature. First, the effects
of A’s export to B and A’s import from B on the dbat A initiates against B can differ, as they éepl
on different coefficientsy;andp; for A’s import from B, and; ands, for A’s export to B. Second, the
effects of different traded goods on the conflicdhfiates against B can vary across sectors beegus
B, Y3 @ndd; vary across sectors. These implications provele imsights on the effect of trade on
conflict. Focusing on total bilateral trade, prs studies ignore, implicitly or explicitly, théferent
effects of disparate goods or trade flow directio®ur model suggests that these differences are
important, but what is the intuition behind thisu?

The effects of trade on conflict in our model arizeh by the economic costs and benefits
anticipated from expected conflict-induced priceveraents. For example, exporters expect to benefit
from conflict if a rise in conflict causes the expprice to rise. This occurkthe bilateral supply falls
with conflict (raising price) more than the bilsaedemand falls (lowering price).

When does the bilateral supply of a traded goddriale than its bilateral demand? This
depends on the extent of substitution of the goodlternative suppliers or buyers. Expecting higher
costs due to conflict, exporters may pursue altaraduyers and importers may seek other suppliers.
Both actions divert trade from foes, but differgonbds have varying degrees of substitution, ranging
from full to no substitution. If the exporter halsernative buyers for its good, it supplies lesgg foe

and more to others. This implies an inward sHithe supply curve, raising the price of the good.
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Expecting conflict, the importer may also buy frother suppliers. This implies an inward shifthe t
demand curve, reducing the price of the good. tfdder that has relatively more outside alternatige
better positioned to benefit from conflict-induaedrket changes, and vice vet%a.

Formally, if A’s import demand over good j fromi8less sensitive to conflict than B’s export
supply of good j to AB; < a,), (13) predicts that a rise in A’s import from Bgactor jlowers the
conflict A initiates against B. In this case, asftict rises, A’s import demand shifts inward leéksan
B’s export supply. This occurs if A has more diffity shifting its demand for good j to other supps
than B has in shifting its supply of good j to afi@ive buyers. In other words, A depends more as
a supplier of good j than B depends on A as arebtdt good j. As conflict rises, the equilibrigprice
of good j, PM, rises, as shown in Panel B of Figuend in (7), making it more expensive for A tg/bu
each unit of good j from B. Hence, A has an iniwento initiateless conflict against B if its import of
good j from B risesceteris paribus.*’

If A’s import demand of good j from B more sensitive to conflict than B’s export syppi
good j to A(B; > as), equation (13) predicts that a rise in A’s imgooin B in sector yaisesthe conflict
A initiates against B. In this case, A’s importand shifts inward more than B’s export supply does
This occurs if A has less difficulty in locatinghetr suppliers of good j than B has in finding altgive
buyers for good j. As conflict rises, the equililn price of good j, PM, falls, as in Panel A of&ie 1
and in equation (7), making it less expensive fdoAuy each unit of good j from B. Hence, A has a

economic incentive to initiateore conflict against Beeteris paribus.

16 Substitution of traded goods can occur across ciesrand within sectors. For example, the
US may substitute Russian wheat with Mexican wl@ertoss countries), American corn (within sector),
or Canadian corn (across countries and within spcfbe ease of substitution within sectors mayvar
For example, it may be easier to substitute someudyral goods (e.g., wheat with rice), but hartie
substitute some manufactured or energy goods {elegvision with cars, oil with nuclear energy).

Y This scenario is similar to the one and only sderiarPolachek’s model (recall that he
assumes import price rises with conflict). Howewhis is not the only possible scenario in our glod
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Yet another possibility implied by our model occuisen A’s import demand and B’s export
supply of good j are equally sensitive to conf(igi= a;). In this case, a rise in A’s import from B in
sector j does not affect the conflict initiatedAyagainst B. When conflict rises and B’s expoip sy
and A’s import demand shift equally in absoluterter PM does not change. As a result, A’s incerttve
initiate conflict against B does not change whsnriiport of good j from B rises.

The reasoning behind the effect of A’s export amc¢bnflict A initiates toward B is similar. In
(12), if A’s export supply of good i to B less sensitive to conflict than B’s import demhdor good i
from A (y;<d;), arise in A’s export to B in sectoreducesthe conflict A initiates against B. In this
case, with conflict, A’s supply of good i to B disiinward less than B’s demand for good i fromAA.
depends more on B as a buyer of good i than B dpam A as a supplier. As a result, the priceoafdy
i, PX, falls, as shown in (10). When PX falls wabnflict, A gets less for each unit of good i expd to
B. Hence, A has an incentivereduce conflict if its export of good i to B rise$.

If A’s export supply of good i to B more sensitive to conflict than B’s import demdar good
i from A (y;> d5), a rise in A’s export to B in sectoraisesthe conflict A sends against B. In this case,
as conflict rises, A’s supply of good i to B shifitsvard more than B’s demand for good i from A. A
depends less on B as an outlet than B dependsamnafsupplier. The price of good i, PX, rises, as
shown in (10). A gets more for each unit of goeaported to B. Hence, A has an incentivedice
conflict if its export of good i to B riseseteris paribus.

If A’s export supply and B’s import demand of gaaate equally sensitive to confli¢t; = d,), a
rise in A’s export to B in good i does not affeue tconflict A initiates against B. In this cases &xport
supply and B’s import demand shift inward equatiyabsolute terms in response to a rise in confiixt,
the price of good i does not change with confligs a result, there is no incentive for A to in@ear

decrease the conflict it initiates toward B.

18 This scenario is implied by Polachek’s model, l4ia it is not the only possible scenario.
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5. Deriving Hypotheses for the Empirical Analysis

Our theoretical model predicts deductively the &fef changes in bilateral exports and imports
of different goods on the conflict country A iniis against country B. In this section, we emplh@se
deductions to generagz ante sector- and flow-specific hypotheses. As noted,underlying
mechanism driving these predictions is the abditgountries to substitute their bilateral tradeafs in
response to conflict, which are represented imbdel by the coefficients of conflict in the biledé
import demand and export supply equations of cguitior each gooda; B; y; andgs.

Using our model to formulate hypotheses for spe@kported and imported goods, one needs to
know the values od; B; y; andd,;. Like all parameters of demand and supply eqoafithese
parameters are not readily observable and have &stimated empirically. In principle, we could
estimate the parameters ourselves, using datdaterail trade prices and quantities for dyadicdrad
flows broken down along economic sectors, but tlieda are rarely available. Alternatively, we cbul
use existing estimates of these parameters intédrature. In this paper, we choose the latter @gogn.

Only a few trade studies estimate bilateral impernhand and export supply using bilateral trade
prices and quantities. They use data Italiane8§)l8ollected for the European Commission, but dhey
not include conflict. To our knowledge, only Reny€2001b) includes conflict in estimating sectoral
bilateral import demand and export supply equatidds employs Italianer’s data for five sectorg: (1
agriculture-fishery, (2) energy, (3) chemical-maef4) manufactured products, and (5) miscellaseou
consumption products. For each good traded irdgag, he estimates a system of six equations with s
endogenous variables: export of A to B, import df@n A, export of B to A, import of A from B,
conflict from A to B, and conflict from B to A. TEhcoefficients of conflict in the demand and supply
equations provide owr; 5, v; andd;. We use the average estimates across dyads fmut®if,-;) and

(v4-05) for each of Italianer’s five sectors, which (E2)d (13) employ to predict effects of the sectoral
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exports and imports, respectively, on conflict.

Table 1 presents the five sectors, the signegf4) and ¢,-0,) per sector, and the expected
effects of A’s import from B and A’s export to B @ach sector on the conflict A initiates against B.

[Insert Table 1 Here]

As shown, ¢;-B,) is positive for the agriculture-fishery, energnd chemical-mineral sectors, and
negative for the manufactured goods and miscellameonsumption products sectors. Furthgrd) is
positive for the energy, chemical-mineral, and nfactwred goods sectors, and negative for the
agriculture-fishery and miscellaneous consumptiaapcts sectors. These observations imply the
following hypotheses:

H1l: Anincrease in country A’s imports from B in the agriculture-fishery, energy, or chemical-
mineral sectors reduces the probability of A initiding military conflict against B.

H2:  Anincrease in country A’'s imports from B in the manufactured or miscellaneous consumption
products sectors increases the probability of A itiating military conflict against B.

H3:  Anincrease in country A’'s exports to B in theagriculture-fishery or miscellaneous consumption
products sectors reduces the probability of A initating military conflict against B.

H4:  Anincrease in country A’'s exports to B in theenergy, chemicals-minerals, or manufactured
products sectors increases the probability of A itiating military conflict against B.

6. Research Design of Empirical Analysis
Since our hypotheses anticipate the likelihoodaoiflict country A initiates against country B, we
use a directed dyad framewdfkOur sample includes all the directed dyads andsMh the time period
1970-1997, subject to data availability. The distountries in the sample is in the Appendix.

Dependent and Independent Variables

19 Reuveny’s work has two limitations from our perspex It employs events data to measure
all types of conflict, not just MIDs, and its samphcludes a few major powers in 1963-1994. Reugeny
estimates are not perfect (as in all empirical ng)deut the implied issue is empirical, not theiwad.

2 1n this framework, the dyad US (A) USSR (B) (US initiates conflict against USSR), for
example, differs from the dyad USSR (AUS (B) (USSR initiates conflict against the US).
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The dependent variable is coded one if A initi@egID against B and zero otherwise. Data are from
the EUGene program (Bennett and Stam, 2000b). sAalpa MID involves a threat of military forcesgiay
of force, use of force, or war. For the 1970-1887iod, and given the availability of data for #rapirical
model, the estimation sample includes 352 MADs.

Our dependent variable, MID initiation, raises thresues. First, while it is used by many studres a
enables the comparison of our results with previowings, it aggregates the different types of Id|D
ignoring their variations. However, we believe aus on all MIDs also has merits. Leaders movimgds to
the border or threatening to use force may be dribyethe same considerations as leaders actuatly us
force. It is also debatable whether the threats®inter-ballistic missiles or moving many divissao the
border are less hostile than border skirmishewv®n elashes that cause killings. Neverthelesshéak
robustness, we employ two additional dependenalibes: one involves only display of force, usearté,
and war; the other includes only use of force aad w

Second, conflict rises or falls in the theoretizadel, but our dependent variable admits only v&alue
of 0 and 1. This issue applies to all studies tisatMID data. This body of work seeks to stuaydffect of
trade on military violence, for military conflicrpduces the most serious consequences in interstat®ns,
justifying the focus on MIDs. No MID studies, hoveg, would argue that conflict is really a 1-0 prss.
Rather, the logit/probit estimators they employdicethe probability of a dispute, which is a comibus
variable, preserving the spirit of treating corifiss a continuous variable.

Third, while many studies employ MID initiation ¢e. Bennett and Stam, 2000a, 2004; Reiter and
Stam, 2003; Hegre, 2004; Lai and Slater, 2006; Pevi2006), the MID data code initiators as the ik
taking military action. This practice ignores aosdalling below the MID threshold, may not repms&ho

started the quarrel, ignores that for actual contb occur the target is important, and overlatbles

21 As usual, when two or more MIDs occur in a yeatadae from the highest intensity MIDs.
Only MID originators are coded as initiators. Dygahrs with an ongoing MID are dropped (not new
initiations). When A initiates a MID against B, tBe A dyad is dropped if no new MID occurs.
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possibility that when one side moves, the other essentially ignore it. That said, we believe thase
limitations are not crucial here; since our thefmguses on the decision of one side to initiatetamy action,
the MID initiation measure is appropriate for ourose’?

Our theory indicates the empirical model oughtidude bilateral sectoral imports and exports, and
national incomes of both states in the dyad. Vekide import to A from B and export from A to Btime
five Italianer (1986) sectors, denoted as AGRICURBJMPORT, AGRICULTURE EXPORT,
CHEMICAL-MINERAL IMPORT, CHEMICAL-MINERAL EXPORT, ENERGY IMPORT, ENERGY
EXPORT, MANUFACTURED IMPORT, MANUFACTURED EXPORT, MCELLANEOUS
CONSUMPTION IMPORT, and MISCELLANEOUS CONSUMPTIONKBORT. The raw data are
purchased from the World Trade Flows database,ssped by the University of California, Davis aneé th
National Bureau of Economic Research (Feenstra))200hey are provided in current US dollars actess
Standard International Trade Classification (SI'56¢-digit sectors, and include all the countried thave
data (see Appendix Table A3 for a list of couniried/e convert these data into millions of 1995stant US
dollars and regroup them to conform to the Italigd®86) sectoré

Moving to the control variables, GDP INITIATOR a®DP TARGET are real GDPs of the conflict
initiator and the target, respectively, in millioos1995 constant US dollars. The data are froeiiiorld

Bank (2004). We do not use the trade/GDP ratiosmesabecause it may misrepresent the effect og tr&ar

22 \While most quantitative conflict studies use theDMlata, some studies use events data.
Several studies discuss advantages and disadvartbgeents data versus MID data (e.g., Reuveny,
2003).

% The SITC sectors are: (0) agriculture and fishétypeverages and tobacco; (2) minerals and
inedible crude materials; (3) energy, fuels, aratibants; (4) animals, vegetable oils, fats, andesa(5)
chemicals; (6) basic manufactured products; (7)ufantured machinery and transport products; (8)
miscellaneous consumption products; (9) goods lagsified by kind. The five Italianer sectors are:
agriculture-fishery (SITC 0), chemical-mineral (82, 5), energy (SITC 3), manufactured products
(SITC 6, 7), and miscellaneous consumption prod{®iféC 1, 4, 9, 8). We do not use the SITC sectors
directly because we do not have the required sugplydemand coefficient estimates to fanante
expectations for each sector. The data recordsramyzero values. So for dyads covered by theetrad
database, trade values are set zero for years sfpowivalues, per exchange with Robert Feenstra.
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example, if trade does not change and GDP faksrdtio rises. Suppose we find in this case thessain the
ratio reduces conflict. One often interprets thigmply a rise in trade reduces conflict, but ur case it is
the fall in GDP that reduces conflict, not a risérade. This potential problem is discussed im#fi@ld and
Pevehouse (2000) and Keshk et al. (2004). Theskestinclude trade and GDP separately in the madel
practice we follow. By including the GDP, we atsmtrol for the size of the economy, similar to wiiee
trade/GDP ratio does.

The remaining controls are standard in studiesretted dyads (e.g., Bennett and Stam, 2000a;
2004; Hegre, 2004). CONTIGUITY is set to one wihsao states in a dyad are contiguous on land or are
separated by up to 150 miles of water and zerawibe. Contiguous states are more likely to fighe
another. DISTANCE is logged distance between #petals of two states in a dyad. Some scholags, (e.
Russett and Oneal, 2001; Dorussen, 2006) argwe @nrdistance decreases the probability of MIBDation,
while others (e.g., Ray, 2005) argue against innfythis variable. Seeking to stay out of that depae
include both variables and conduct robustness checkuding only one of them at a time.

We construct three democracy related variableaptuce the effects of domestic political regimes.
These variables are based on the polity2 variabla the Polity IV data set, ranging from -10 to(110 =
high autocracy; 10 = high democracy). INITIATOR MBCRACY is the level of democracy of the MID
initiator. TARGET DEMOCRACY is the level of dem@ay of the target. REGIME DISSIMILARITY is
the absolute value of the difference between themocracy levels. The initiator's democracy vagéabsts
whether democratic countries are more likely ttiate MIDs. The target’'s democracy variable tegtether
democracies are more likely to be MID targets. difierence variable measures the effect of palitic
dissimilarity on MID initiation.

Following Bennett and Stam (2000b, 2004), we ineltwlo capability variables based on the COW
composite index of national capabilities. POWERLBAICE is the ratio of the larger state’s capal®bti

divided by the total of the initiator’'s and targe€apabilities, ranging between 0.5 (equality) &nd
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(dominance). It tests if MID initiation is lesgdily for dyads of relatively more balanced capébsi
INITIATOR CAPABILITY RATIO is the ratio of the initator's capabilities over total dyad capabilities,
testing whether a rise in the initiator's capatatencourages MID initiation. ALLIANCE is a dummy
variable indicating the presence (1) or absencef(@yadic defense pacts, neutrality pacts, orreage
MINOR POWER is coded one if both states in a dy@adnainor powers and zero otherwfe.
Simultaneity, Estimation, and Inference

Conflict as the dependent variable may affect sogte hand side variables, including trade. This
possibility applies to almost all statistical seeslthat model conflict as a function of variousafales.
Deviating from this norm, Keshk et al. (2004) mothed simultaneous relationship between aggregadie tr
and MID. This method, however, is not feasiblesheln our case, the system of equations would tave
include 11 endogenous variables (5 imports, 5 @égpand 1 conflict variable), but the Maddala-Aneam
method used by Keshk et al. (2004) only works feystem of two endogenous variables (one continaads
one dichotomous). Therefore, we employ a sub-ggtsalution for addressing the simultaneity issue;lag
the right hand side variables, a strategy thatpeally applied in the literature.

Since the dependent variable is dichotomous, wehesprobit estimator. Our sample includes
213,790 observations, but, as usual, only a vesllsamber of directed dyad-years involve MIDs (B52
Given the pooled nature of our data, the error ®four model may be subject to serial correlation,
heteroskedasticity, and temporal dependence wilyaas. To control for heteroskedasticity and $eria
correlation, we estimate robust standard errorsteiad over dyads. We also include the peacecpester
(PEACE_YEARS) and three cubic spline variables (8HS) to control for the duration dependence of

peace within dyads, as suggested by Beck, KatZ ankler (1998).

% 1n the EUGene program, the major powers are Clfirance, US, UK, and USSR/Russia
(Bennet and Stam, 2000b).

% As King and Zeng (2001) show, the logit estimatoderestimates the probability of rare
events. For robustness check, we also employ &imbZeng's rare event logit estimator.
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In discussing findings, we begin with general mgueformance, seeking to establish that our
modeling platform is statistically sound. Sectdratle flows may be correlated with one anothdieceng
economic interrelationships, and may also affelséoindependent variables. This may lead to
multicollinearity. We investigate this possibiliby inspecting bivariate correlations and variamétion
factors (VIF)?® This is followed by inspecting the model’s gooswmef fit from pseudo Rand comparing our
results for the control variables to results prasig reported in the literature.

We assess the effects of trade variables on cobffitesting hypotheses on the signs of effects,
computing the sizes of statistically significanfeets, testing hypotheses on the equality of sigguiit effects,
and employing the model for in-sample predicti@ince our sample is large, we employ the relativedye
conservative two-tailed tests for the statistieghgicance of the effects of our variables, evieaugh our
hypotheses are directional and one-tailed testagweopriate’

In evaluating the size of effect, we compute tHatinee risk for each significant variable, whichtie
probability of an event in a treatment group diddy its probability in a control group (e.g., G, Li and
Boehmer 2001; Russett and Oneal, 2001; Dorussé&®)2®pecifically, we compute the probability ofiM
initiation when a variable rises by one standandat®n (s.d.) above its sample mean, divided lay th
probability of MID initiation when this variable &et at its sample measeteris paribus.?®

Next, we test whether the statistically significaffects of our trade variables are equal in dize (

2 VIF=1/(1-R?), where R is R from regressing thé'independent variable on all the other
independent variables. If VIF>10, multicollinegris a problem. In this case, estimated coeffisiemd
their variances remain unbiased, but the varianw@gsbe large. If the results are significant enew,
they are robust since the test is demanding (Ad882; Kennedy 2003).

2"\We employ significance tests since we analyze gpkamot the entire population. Even if our
sample included all the countries in the 1970-18&od, this would not have been the populationesin
we would not have data for 2000, 1960 and so othyanonly have one collected data set.

28 Strictly speaking, the interpretation is as followssume there are 100 MIDs and the relative
risk rises 5% when variable X rises. If we had msamples for a model when X rises, the average
number of predicted MIDs across these samples wmiltl05. The one s.d. rise is widely used.

23



insignificant effects are statistically indistingbable from zero). This is an important test efphactice of
using total trade data aggregated across sectdrBaandirections, which is common in the literagurThis
practice is equivalent to assuming the same coefii@pplies to imports and exports in differerdtees, or
that all these trade flows have identical effectsonflict.

Finally, we evaluate the results with in-sampledpzgons. This evaluation computes the predicted
probability of a MID for each directed dyad-yeadaompares it to a threshold, which is typicallyteethe
proportion of MID initiation in the sampfé. If the predicted probability is larger than theeshold, the
model is said to have predicted a MID and vice aerBhe proportion of correctly classified caseldates
the model’s predictive power.

7. Empirical Findings

This section presents our finding&s called for by our research design, we firspett diagnostics
and results for the control variables and thengmesesults for the trade variables.
Diagnostics and Control Variables

The correlation coefficients between the indepehdaniables and their VIFs are reported in the
Appendix Tables Al and A2. Even though the largestelation between any two independent variaisles
quite high (0.87 for manufactured goods export @memical-mineral export), all the individual VIFsea
smaller than the threshold value of*20The VIF diagnostics indicate that multicollinegiis not a serious
concern. Table 2 presents the estimation res@lishree models have a pseudéddove 0.3, showing
reasonable explanatory power.

[Insert Table 2 here]

In model 1, the results for the control variablesf all MIDs largely resemble previous findings.€Th

29 The sample proportion of MID initiations is a remable cutoff as an uninformed observer can
always use this value as a guide to provide anaddaguess of the probability of MID initiation.

%1n all cases, the correlation between any two exfpmws is the same as the one between the
import flows of the same sectors, which is one khefche validity of the data.
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effect of a rise in INITIATOR CAPABILITY RATIO onhe likelihood of MID initiation is positive and
significant at the 5% level. A state is more lik# initiate MIDs when its share of the dyad'tato
capability increases. The effect of a rise in PARAEALANCE is insignificant. Conflict is not lesiély
between states with relatively equal capabiliti€ése coefficient of ALLIANCE is insignificant, suggting
the presence of a military alliance has little effen MID initiation. The effect of a rise in INITIATOR
DEMOCRACY is negative and significant at the 5%elevhe effect of a rise in TARGET DEMOCRACY is
insignificant, and the effect of a rise in REGIMESSIMILARITY is positive and significant at the 1bvel.
More democratic countries are less likely to ingidIDs, but not more likely to be targeted. Coig# are
more likely to initiate conflict against those wieaggimes differ more from their ow.he effects of
CONTIGUITY and DISTANCE are significant at the 1&vél and are positive and negative, respectively.
Contiguous states are relatively more likely toiate MIDs against each other, while a rise inatise
between countries reduces the likelihood of MIDiation. The effect of MINOR POWER is negative and
significant at the 5% level. Minor power dyads ks likely to experience MIDs. The effects of
INITIATOR GDP and TARGET GDP are positive and sfgraint at the 1% level. Larger economies are
more likely to be initiators and targets of MIDs.

In model 2 for MIDs involving at least the displaf/force, the statistical results for these control
variables are essentially identical to those in ehdd In model 3 for MIDs involving at least theeuof force,
the results for the control variables are simitatiose in model 1, except that the effects of INTIOR
DEMOCRACY and INITIATOR GDP are not significant.

Effects of Trade Variables

Having shown our modeling platform is sound, wentiar the trade variables, beginning with model 1
for all MIDs. The coefficient of AGRICULTURE IMPORIs negative as expected and significant at the 1%
level. The coefficient of AGRICULTURE EXPORT isgative as expected but not significant. A risain

country’s agriculture-fishery import reduces tHeslihood of MID initiation toward the exporter, bilite
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effect of a rise in a country’s agriculture-fishexport is very weak.

The coefficient of ENERGY IMPORT is negative as esfed and significant at the 1% level. The
coefficient of ENERGY EXPORT is positive as expelcéad significant at the 10% level. Arisein a
country’s energy import reduces the likelihood dDMnitiation toward the exporter, and a rise ireggy
export increases the likelihood of MID initiatioomtard the importer.

The coefficients of MANUFACTURED IMPORT and MANUFAWRED EXPORT are both
positive as expected and significant at 10% andedsdls, respectively. A rise in a country’s impoft
manufactured products raises the likelihood of Miliation toward the exporter, and a rise in ardoys
export of manufactured products raises the likadof MID initiation toward the importer.

The coefficients of CHEMICAL-MINERAL IMPORT/EXPOR®&nd MISCELLANEOUS
CONSUMPTION IMPORT/EXPORT are not significant. $imay be due to aggregations of very different
products: chemicals and minerals in one case amougaconsumption goods in the other. These
aggregations, however, are dictated by Italian@@86) classificatiori*

In model 2 for MIDs involving at least the displaf/force, the results for the trade variables are
identical to those in model 1. In model 3 for MiDsolving at least the use of force, the resudtsthe trade
variables are consistent with those in model 1epkthat the coefficient of chemical and minergl@x is
now negative and significant, rejecting the respeqtart of H4, and the coefficient of miscellansou
consumption export is negative and significant psupng the respective part of H3.

Table 3 reports the relative risk for each stat#ly significant variable, where the continuous
variables in the control group are set at theipeeive sample means, and the dichotomous variabéeset

for contiguous, minor power, no-alliance dyads.e Bbmmary statistics for all variables are repomed

31 The trade results for models excluding CONTIGUITWDISTANCE are similar, except that
the p-value for energy import is weaker (0.105.44Q). The rare event logit results also are simil
except that the coefficient of chemical-mineral artgs negative and significant as expected, and th
coefficient of energy import is negative as expedtet is not significant.
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Appendix Table A1. When A’s agriculture-fisheryport from B rises by one s.d. ($187 million) abole
mean, country A is 22% less likely to initiate aDvihgainst B, relative to the control group. Wheéa A
energy import from B rises by $439 million, it i%6dess likely to initiate a MID. When A’s energypert to
B rises by $439 million, A is 7% more likely to figite a MID. When A’s import or export of manufactd
products rises by $1.5 billion, A is 13% or 16% mbkely to initiate a MID.

[Insert Table 3 here]

These effects vary across sectors and betweenftoaddirections, as our theory suggests, but how
do they compare with those of the non-trade vaegdlIn Table 3, relative to the control group,ribk of
MID initiation due to a one s.d. rise above the glanmean is 44% higher for the initiator capabitéyio,
16% lower for initiator democracy, 20% higher fegime dissimilarity, 29% lower for log distance %1
higher for initiator GDP, and 29% higher for tar@P. Hence, the substantive effects of increemses
energy import and export are smaller than thosé®mnon-trade variables; the effects of increases
agriculture-fishery import, manufactured importsgananufactured exports are of the same order of
magnitude as those for the initiator's democraasget GDP, regime dissimilarity, and distance; ted
effects of increases in the initiator's GDP andatality ratio are larger than those for the tradeiables.
Overall, trade has an important effect on confhdiation, but not the most important effect.

Are the statistically significant effects of thade variables in Table 3 equal in size across s£tto
This question concerns the validity of the convemdi practice of aggregating bilateral trade flomts total
trade and assigning it one coefficient in the modedble 4 presents results for the coefficientaditputests.
The first row denotes the two flows (agricultunalpiort and energy import) that reduce the probatmlit
MID initiation. The first column denotes the thié®wvs (energy export, manufactured import, and
manufactured export) that encourage MID initiatidrable 4 shows that all of the pair-wise equékists are
statistically significant at conventional signifieze levels for two tailed tests. Hence, the effettthese

sectors are not equal in size, suggesting (adaat )aiggregating exports and imports in different@s mask
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their differential effects.

Table 5 presents results for the in-sample presiadif MID initiation based on model 1 for the whole
sample as well as all the dyads where China igiihator. The cutoff probability is 0.0016 (thersple
average probability of MID initiations). Model breectly predicts the absence of MID initiation9h% of
all the dyad-years and 71% of the China-dyad yeard the presence of MID initiation in 81% of &létdyas
years and 92% of the China-dyad years. The maa&mns reasonably well in terms of in-sample pecedn
for both the whole sample and the China dyads Bpalty. It is interesting that the model doessdtbr job
predicting the MID initiations for China than fdre whole sample, but predicts about 10% more false
positives for the China dyads.

To illustrate the relevance of the model for Chifable 6 lists (1) all MIDs China initiated in the
sample, the predicted probability, sample meansvahges in millions of constant US dollars for fhe
sectors whose effects are statistically significantl (2) some examples of false positive predistioy the
model. In the top portion of the table, the trpdéerns appear to be broadly consistent with tbdain
predictions. Both the absence of trade and ineseamstrade in certain sectors could be associaitdMVIDs.
Japan, US, Russia, and South Korea, with whom QGhérkes heavily in manufacturing products, confront
with most of the MIDs China initiated. The falsesfiives appear to derive from cases where enequgrts
and manufacturing trade are high. The countriestified by the false positives largely coincidehthose
that have actually experienced MID initiations Dyi@.

[Insert Tables 4, 5 and 6 Here]
Comparisons to the Literature and Stylized Examples

Our empirical findings confirm several results répd in previous smaller-scale empirical studies
that did not employ the MID measure or our empinnadel specification. The finding that a risesimergy
exports promotes conflict is consistent with theuteof Polachek (1980), which is obtained for twilo

producing countries. Our result that a rise in@gdture-fishery imports reduces conflict initiatiagrees with
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the finding of Gasiorowski and Polachek (1982) rdgay the conflict behavior of the Warsaw Pact toiva
the US. Our finding that a rise in manufactureadpicts import or export promotes conflict confirthe
Bennett et al. (1992) study of the US-Japan dyad.

In many ways, the study of Dorussen (2006) is theeast to ours, as it also employs a large N sample
and investigates the effect of disaggregated toadde likelihood of MID. In addition, several ofr
findings are consistent with the spirit of Dorussaesults. For example, chemical-mineral trade dnaveak
effects on conflict; some sectoral trade flows ezdthe probability of MID.

Our analysis, however, differs from Dorussen (2006)ther ways. While his theory is generic, like
ours, it is not formalized. He argues trade isermacifying if traded goods have greater opporjuritsts. I
goods can be easily appropriated, the pacifyingoefs weaker, or may be reversed. Our theory svork
through changes in trade prices and substitutidgorussen notes the effect of trade may change leetwe
export and import, but does not predict the effe€xport and import in specific sectors. We jethe
effects of import and export in different sectonsomnflict and test these predictions. Empiricallprussen
looks at both MID involvement and onset in a sangbleon-directed dyads, but excludes minor disputes
below the use of force, while we study the MIDiatibns measured in three ways (all MIDs, at |eksplay
of force, and at least use of force) in a sampléireicted dyads. Finally, while Dorussen findsle&ither
reduces or has no effect on conflict, dependingemtor, we find trade in some sectors can alseass the
likelihood of conflict.

Given the complexity of our model, our expositiauld benefit from a few real world-related
examples, but we must first offer a caveat. Stasikstudies such as ours typically do not diseess world
examples, and for good reasons. Our model preditdgadency toward conflict or peace due to a chamg
some trade variabléplding all the other variablesin the model constant. In the real world, one observes the
net effect ofall the relevant variabldseld at the levels they happen to be, not the partial effects obtained from

regression. We cannot, and do not, argue thgirdeence or absence of conflict in these examglesly
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driven by trade. Rather, we employ our model tcsate on the effect of a change in some sedi@@éd
flow on international conflict behaviocgteris paribus.®

Limitations notwithstanding, we may utilize the iligations of our model to better understand some
stylized examples. Consider first the Iran-US diathe period since 1979, which included sever@itan
MIDs. Based on our model, we speculate Iran mansify conflict with the US since this raises pree of
its oil exports. In other words, our model suggélat Iran, which is likely still selling oil tthé US directly
or indirectly, benefits economically from hostility

A second example involves Bulgaria, Rumania, anddduy in the 1930s. At that time, their trade
flows became highly concentrated on Germany. Timpprted primarily manufactured goods and coal from
Germany and exported agricultural and light manuf&ac goods to Germany, but they were much less abl
than Germany to substitute these floWshe three countries realized that initiating diehfigainst Germany
would cause them large losses, as Germany was/edyatnore able to manipulate its trade flows (ldian,
1945; Arad et al., 1983). Our model suggestsithatder to prevent conflict from Bulgaria, Rumagraad
Hungary, Germany could increase coal and agricllexports and reduce manufactured exports antl ligh
manufactured imports.

Finally, consider the US-Japan dyad in the pergadling up to December 1941. The US reduced
energy export to Japan, hoping to curb its teligt@xpansion in Asia, but the policy backfiredistdrians
such as Kennedy (1987) and Keylor (2001) arguethieatall in Japan’s energy import from the US te=ii
in economic losses and a growing sense of vulniésalvhich contributed to antagonizing Japan todvdre
US. This explanation is consistent with our mquteldiction.

8. Discussion and Conclusion

32\We also need to be careful when using non-lineatatsosuch as probit since employing
different control groups may affect the inferreresi of effects.

33 0n Nazi Germany’s trade with these countries (ahdrs) see, e.g., Hillmann (1940), Neal
(1979), and Leitz (2004).
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Studies of the effect of trade on conflict typigativoke the notion of total bilateral trade, ingatly
or explicitly assuming the effect does not varyoasreconomic sectors and between trade flow direti
We challenge these premises. Our theory considersountries that trade with one another and raaint
some bilateral relations. The effects of changdslateral trade on the decision to initiate cmfvary
across economic sectors and between trade flowtdins. We employ our theory to identiy ante the
effects on conflict initiation of increases in expand import in the sectors of agriculture-fishexgergy,
manufactured products, chemical-mineral, and niisgebus consumption products.

In the empirical analysis, we find significant \&rons in the effects of trade on MID initiatiorr@ss
economic sectors and between trade flow directigspredicted, rises in agriculture-fishery imgoand
energy imports reduce the probability of MID inften, and rises in energy exports, manufacturingarts,
and manufacturing exports increase this probabilMgt, changes in agriculture-fishery export, chea
mineral trade, and miscellaneous consumption pitsduade generally do not affect MID initiation.n©
logical explanation of these insignificant efferstshat these sectors and flows are not importaotigh to the
leader to influence her decision. But one may atsabute these insignificant results to two enagair
problems: (1) the limited data for the measurenéiiie parameters of the sensitivities of sectionglort and
export to conflict; (2) inappropriate aggregatidnsay, chemicals and minerals into one categodyvamy
different consumption goods into one category. rbmpments in solving these two problems will lead t
more accurate empirical testing of our theory ituffe research.

How does our model fit with the two primary fornmabdels offered in the literature to explain the
effect of trade on conflict, i.e., Polachek’s liaemodel and Gartzke et al.’s signaling argumergli&cussed
throughout the article, our model subsumes anchdstéhe one of Polachek, predicting that a rideaide
may promote either peace or conflict and the effey vary across goods and imports versus exports,
depending on certain parameters. Consider nexiginaling argument. In this theory, military cooflresults

from a bargaining failure over some contested issMeing under incomplete information, tradinginat are
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less likely to fight each other only because thay credibly signal resolve during bargaining byrésg to
trade sanctions or trade dissociation (Gartzké.e2@01). Within this logic, the classical libeeagument
formalized by Polachek does not hold because #eedithe benefit from bilateral trade will be suired
into the initiator's demand and the target’s cosa@swithout reducing uncertainty—the main cause of
bargaining failure and military conflict.

One might argue that the same criticism againstiégsical liberal argument could be leveled agains
our model. That is, leaders factor expected ecanoosts into their reservation values when making
demands of their opponents, and they will make moreessions to avoid military conflict when the
expected economic costs are high. We argue thédct, our research poses some important chakeioge
the signaling argument.

In the signaling argument, the benefit of eachraittom economic exchange is modeled by one
opportunity cost parameter, which is common knogéetb both sides (e.g., Gartzke et al., 2001). The
situation in our framework is more complicated hessawe allow n-number of trade markets for theeenar
number of goods or sectors. As we have shown, leitatieral trade market does not necessarily saffess
due to conflict; some conflict may actually indwcese in profit, a condition that is being assuraeay in
the bargaining model. Now, the leader needs toe@gde the costs and benefits across the sectsosria
way to figure out the welfare implications of a @iat decision. To do so, one needs to know whuopdies
what to whom, who demands what from whom, and whkdlze alternative suppliers and buyers and at what
prices. The amount of information required is daug) and much of the information is likely to bade
secrets. The leader may have difficulty gettingeas to all this information; even if she does, slag not be
willing to share this financially valuable privatédormation with the other side.

Hence, our analysis of disaggregated bilaterakt@dates four major problems for the signaling
argument. First, the size of the opportunity éeshore difficult to pin down in multiple tradingarkets.

Second, the costs and benefits in particular tgatharkets are not common knowledge such that the
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manipulation of a trading relationship may misimfoas to the value of a particular trading relatiops
Third, if one finds gains in trade from conflichknown to the other side, this contributes to asgnim
information and uncertainty. Finally, the empitiiading that some sectoral export and import l&ad
conflict initiation challenges the theoretical pictbn of the signaling argument that if trade affeconflict
at all, it should reduce the likelihood of militacgnflict.

Taking a broader perspective, this research adgamaetheoretical understanding of the effect of
trade on conflict initiation. To illustrate thigint, let us further compare our theory with theefkey theories
in the literature in terms of their expected effeictrade on conflict, policy objective, policy tpcausal
logic, and treatment of markets.

Assuming states maximize material welfare, libsralargues that leaders pursue peace with trade
partners because conflict reduces valuable traiths.gdhe causal logic stresses economic incentiugs
over-simplifies market forces, assuming conflicaliways costly or conflict lowers export price for
exporter and raises import price for an importEne bargaining approach assumes leaders maniprdde
in order to facilitate negotiation over a dispuigglie or influence its outcome. Cutting trade figgtions
either as a credible signal to demonstrate reselvabling states to avoid bargaining failure amflcsd, or as
a tool to influence the bargaining outcome, resglin less high-level conflict when actors facehhigxit
costs. This approach also stresses economidtieseduces the economics of the marketplace tapheo
parameters that denote the importance of tradettodides.

The neo-Marxist and neo-mercantilist realist argota@ostulate that states use trade as a polity too
in order to affect the outcome of a contested issue expand their economic gains and political@o The
outcome can be conflict or peace, depending onhvelnéhe other side rebels against, or complies, \hih
external demand. Economic incentives also playeahere, but market forces are not fully modetedy
loosely represented by the differential importaott&ade to both sides. The classical realist aueyut
assumes that states maximize power and securifyg asnflict as a policy tool. In this view, tradbould

have no systematic effect on conflict, becauseipalirelations trump economic relations.
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In our theory, states use conflict (or peace) psly instrument to maximize national welfare,
which depends on wealth and security. Bilatergarhdemand and export supply in different sechanse
different sensitivities to conflict, reflecting thuderlying abilities of states to substitute thizade flows
with others. Markets play an essential role is thgic, informing leaders about the costs and fisnef
conflict via the expected changes in the bilateaade prices. The costs and benefits, in turnjvate or
deter conflict initiation.

In general, our theory subsumes the liberal logiore special case, and offers a plausible
explanation alternative to the bargaining/signalimep-Marxist, neo-mercantilist realist, and cleabkrealist
arguments. Our theory also specifegsante when and how export and import flows in specitor@omic
sectors influence the likelihood of military cowflinitiation, a question that has not been systiealsy
addressed before.

Our discussion is not merely academic, for ouraggehas important policy implications. It informs
policymakers about how to manage bilateral traderder to improve interstate relations. Relyingloa net
effect of total trade may generate misleading pubdilicy recommendations. Public policy that seed&ace
should promote trade in peace-promoting goods lamesf Dispute resolution should pay attentionht® t
tensions associated with goods whose trade indigrglict. Rival states that are interested in peaay
expand the export or import of some goods, andangy monitor the trade flows of some other goods.
These implications appear particularly relevant@bina, which has experienced dramatic increases in
bilateral trade in many sectors with many countoesr the past twenty-five years. China’s maiulitig
partners in manufacturing, US, Japan, Russia anthS¢orea, also happen to be those that experieost
of China’s MID initiations. The rise of China’'satte with Vietham also appears to head in the dredtf
more increases in manufacturing products thanherdypes of commodities. While we do not recomthen
curbing trade to avoid conflict, it is importanatipolicymakers become aware of the potential sl adopt

preventive measures.
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Figure 1. Disaggregated Bilateral Trade Equilibrium
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Table 1: Trade Categories and Conflict Expectations

products

tobacco products, textile,

clothing and accessaries, leathqrs,

leather and skin goods, footweay,
wooden products, furniture,
paper products, printing product
rubber goods, plastic products,
goods not classified

2

Sector Sector Content 03P Expected | y;-6; | Expected
Effect of Effect of
Import Export
(1) Agriculture- Agriculture products (fruits, >0 Reducing| <0 Reducing
fishery vegetables, cereals, trees, sugars), conflict Conflict
fish, fishery products
(2) Energy Coal, lignite, other briquettes, >0 Reducing| >0 | Increasing
products of cooking, crude Conflict Conflict
petroleum, natural gas, refined
petroleum and products, electrid
power, gas, stem, radioactive
materials, ores
(3) Chemical- Ferrous ores and metals, non >0 Reducing| >0 | Increasing
mineral ferrous ores and metals, non conflict Conflict
radioactive ores and metals, nof
metallic minerals, chemicals
(4) Manufactured | Metals and minerals products, <0 Increasing| >0 | Increasing
products agricultural and industrial conflict Conflict
machinery, office and data
processing machines, precessign
instruments, optical instruments
electrical products, motor
vehicles, other transport
equipment
(5) Miscellaneous| Meats, meat preserves, milk <0 Increasing| <0 Reducing
consumption products, food, beverages, conflict Conflict

Note:

ag: Conflict’s effect on B’s export supply of gootiy A
B, Conflict’'s effect on A’s import demand for gooffrpm B
d4: Conflict’s effect on B’s import demand for gooffom A
va. Conflict’s effect on A’s export supply of good i B
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Table 2: Effects of Bilateral Import and Export in Five Sectors on MID Initiation, 1970-1997

(1) Al MIDs (2) Display of Force+ (3) Use of Force+
Agriculture-fishery import -0.00046 -0.00046 -0.00035
[4.27]*** [4.25]*** [3.31]***
Agriculture-fishery export -0.00006 -0.00007 -0.00007
[0.71] [0.74] [0.74]
Energy import -0.00004 -0.00004 -0.00005
[1.66]* [1.76]* [1.83]*
Energy export 0.00004 0.00004 0.00004
[2.67]*** [2.61]*** [2.26]**
Chemical-mineral import -0.00004 -0.00004 -0.00001
[0.76] [0.69] [0.28]
Chemical-mineral export -0.00008 -0.00008 -0.00012
[1.19] [1.26] [1.80]*
Manufactured import 0.00003 0.00003 0.00003
[1.89]* [1.94]* [2.05]**
Manufactured export 0.00003 0.00003 0.00005
[2.27]** [2.32]** [3.14]***
Miscellaneous consumption import  -0.00005 -0.00006 -0.00003
[0.85] [0.88] [0.75]
Miscellaneous consumption export 0.00002 0.00002 -0.00012
[0.56] [0.51] [1.82]*
Initiator capability ratio 0.35938 0.36393 0.49638
[2.34]** [2.35]** [2.87]***
Power balance -0.01451 0.04679 0.08097
[0.08] [0.26] [0.40]
Initiator democracy -0.00789 -0.00708 -0.00618
[2.26]** [1.93]* [1.52]
Target democracy -0.00181 -0.00019 0.00356
[0.50] [0.05] [0.83]
Regime dissimilarity 0.00941 0.01147 0.00898
[2.90]*** [3.40]*** [2.31]**
Alliance -0.01330 0.00617 0.00714
[0.18] [0.08] [0.08]
Log of distance -0.08084 -0.07961 -0.07474
[4.93]*** [4.85]*** [4.13]***
Contiguity 0.80909 0.82614 0.81936
[6.15]*** [6.33]*** [5.63]***
Minor power -0.32540 -0.34438 -0.39713
[1.89]* [2.01]** [1.91]*
Initiator GDP 0.06681 0.06672 0.03584
[2.83]*** [2.84]*** [1.41]
Target GDP 0.09974 0.10066 0.11342
[4.40]*** [4.32]*** [4.37]***
Observations 213790 213790 213790

Note: Robust z statistics in brackets; constant, peace year, and spline variables are not reported; Two-
tailed test; * significant at 10%; ** significant at 5%; *** significant at 1%.



Table 3: Substantive Effect of Disaggregated Trade on MID Initiation

Relative Risk
Agriculture-fishery imports 0.78
Energy imports 0.96
Energy exports 1.07
Manufactured imports 1.13
Manufactured exports 1.16
Initiator capability ratio 1.44
Initiator democracy 0.84
Regime dissimilarity 1.20
Log of distance 0.71
Initiator GDP 1.51
Target GDP 1.84

Note: Computed for minor power, no-alliance, contiguous dyads, with other variables set at their sample
mean levels.

Table 4: y* Equality Tests on Significant Positive and Negative Effects of Sectoral Trade Flows

Agriculture-fishery import Energy import

Energy export 21.39** 9.30**
Manufactured import 22.34%* 4.68%
Manufactured export 21.15%* 5.35%

Note: Two tailed test; **significant at 1% level, *significant at 5% level.
gn gn

Table 5: In-Sample Prediction of MID Initiation for all dyads and China dyads

Whole Sample China Dyads

Predicted MID Total | Predicted MID | Total

Actual MID 0 1 0 1
0 193,647 | 19,791 | 213,438 1765 724 | 2489
1 67 285 352 1 11 12

Total 193,714 | 20,076 | 213,790 1766 | 735 | 2501

Note: The model predicts MID Initiation=0 correctly in 91% of the cases for whole sample and in 71%
of the cases for China dyads.

The model predicts MID Initiation=1 correctly in 81% of the cases for whole sample and in 92%
of the cases for China dyads.



YEAR

1974
1975
1977
1992
1992
1993
1993
1993
1993
1994
1994
1995

1996
1990
1971
1994
1995
1977
1989
1997
1995
1989
1997
1994
1996
1988
1994
1996
1995
1994

Table 6: MID Initiations by China and Model Predicted Probabilities

COUNTRY

India

Korea South
Japan
Vietnam
Russia
United States
Korea South
Vietnam
Russia
Philippines
Japan
Japan

MID P(MID)

0.092
0.020
0.006
0.087
0.155
0.012
0.039
0.279
0.510
0.001
0.037
0.252

R OR R R R R R RR R R R

agimp
N
25.16
0.00
0.00
0.15
7.60
108.79
422.58
14.95
22.44
92.42
8.09
67.64
106.88

energyimp
N
37.93
0.00
0.00
3.86
49.89
141.95
326.36
353.44
62.75
224.84
94.23
349.08
314.02

Examps of False Postives (P(MID) >= 0.16)

Vietnam
USSR

India

United States
Korea South
India
Vietnam
Japan
Vietnam
USSR

Russia
Korea South
Japan
Vietnam
Vietnam
Russia
Russia
Russia

0 0.165
0.180
0.191
0.192
0.193
0.195
0.199
0.202
0.207
0.212
0.230
0.245
0.255
0.260
0.278
0.292
0.407
0.527

O O O O 0O O OO0 OO0 OoOOoOOoOoOoo o o

58.99
56.75
0.00
323.29
68.61
0.00
2.14
106.70
130.80
47.40
207.86
34.13
115.46
0.80
66.28
217.73
0.20
0.03

154.92
42.99
0.00
104.63
473.85
0.00
3.99
650.53
108.26
82.31
80.98
287.46
338.88
0.00
85.05
240.97
0.00
0.00

energyexp
p
37.93
0.00
0.00
1724.84
6.15
4.20
390.75
549.84
0.33
4.36
14.51
1775.87
2049.07

21.68
0.01
0.00

378.42
800.70
0.00
0.00
2293.81
6.25
0.00
55.03
640.80
2314.63
0.00
7.39

27.55
8.13
3.72

manuimp
>
135.43
0.00
0.00
3818.42
2.47
2478.05
7255.52
4454.37
20.15
4871.75
53.06
16744.89
18279.53

9.04
1372.97
0.00
7609.97
6290.71
0.07

0.00
17369.38
9.11
1471.02
1769.09
4927.15
17479.19
0.03
13.34
3146.04
372.23
2327.73

manuexp
p
135.43
0.00
0.00
413.63
70.07
563.11
5745.82
1130.74
136.77
593.85
135.31
5557.60
8931.89

514.33
774.27
0.00
7887.86
3718.52
1.19
0.34
10506.03
424.68
571.84
409.88
1966.46
9394.53
0.05
175.33
341.72
255.22
224.86

Note: Predicted MID probability based on Model 1. Trade values in millions of constant US dollars.



Table Al: Summary Statistics and Variance Inflation Factor (VIF)

ID

)
)
)
(4)
()
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)

Appendix

Variables

Agriculture-fishery import
Agriculture-fishery export
Energy import

Energy export
Chemical-mineral import
Chemical-mineral export
Manufactured import
Manufactured export
Miscellaneous consumption import
Miscellaneous consumption export
Initiator GDP

Target GDP

Initiator capability ratio
Power balance

Initiator democracy
Target democracy

Regime dissimilarity
Alliance

Log of distance
Contiguity

Minor power

Mean

25.16
25.16
37.93
37.93
39.31
39.31
135.43
135.43
38.24
38.24
17.07
17.07
0.5
0.82
1.8
1.8
8.73
0.1
8.06
0.04
1

St Dev

187.07
187.07
439.46
439.46
317.81
317.81
1501.01
1501.01
351.5
3515
2.15
2.15
0.35
0.15
7.68
7.68
6.8

0.3
1.48
0.18
0.05

Min

O O O o o

Max

11802.05
11802.05
35895.02
35895.02
21860.41
21860.41
104303.13
104303.13
27401.85
27401.85
22.76
22.76

1

1

10

10

20

1

9.42

VIF

3.5

3.5
1.21
1.21
6.72
6.71
7.29
7.29
5.31
5.31

3.2

3.2
4.42
1.02

15

1.5
1.09
1.25
3.39
3.09
1.14



Table A2: In-Sample Correlation Matrix

m @ 6 @ 6 © @O @6 (9 10 a1 (12 13 @14 (15 16 (17) (18 (19) (200 (21)
(1)  1.00
(2) 049 1.00
(3) 026 024 1.00
4 024 026 0.07 1.00
(5) 080 059 035 0.28 1.00
(6) 059 080 028 035 069 1.00
(@) 053 076 027 035 074 087 1.00
(8) 076 053 035 027 087 074 075 1.00
9) 063 069 023 032 073 084 08 079 1.00
(10) 069 0.63 032 023 084 073 079 085 0.78 1.00
(11) 017 0415 0413 006 016 016 011 014 015 015 1.00
(12 015 017 006 013 016 016 0214 011 015 015 -022 1.00
(13) 001 -0.010 0.04 -004 0.00 000 -001 0.01 -001 0.01 067 -067 1.00
(14) -001 -0.00 0.00 0.00 -0.00 -001 0.00 0.00 -001 -001 0.00 000 0.00 1.00
(5 0.09 0.09 0.07 -003 0.08 010 0.06 0.08 008 0.08 048 -013 0.22 0.03 1.00
(16) 009 009 -003 007 010 0.08 0.08 0.06 0.08 0.08 -013 048 -0.22 0.03 -0.04 1.00
(17y -0.0r -0.07 0.02 0.02 -0.08 -0.08 -0.06 -0.06 -0.08 -0.08 -0.010 -0.01 0.00 0.04 -010 -0.10 1.00
(18) 018 0.18 006 006 016 016 013 013 015 0415 0.04 004 0.00 -0.07 0.02 0.02 -0.20 1.00
(199 -0.18 -0.18 -0.07 -0.07 -0.17 -0.17 -0.13 -0.13 -0.15 -0.15 0.03 003 0.00 0.10 005 0.05 0.10 -037 1.00
(200 018 018 0.07 o007 017 017 024 014 015 015 0.01 0.01 0.00 -0.05 -0.03 -0.03 -0.09 025 -0.82 1.00
(21) -0.17 -0.17 -0.05 -0.05 -0.21 -0.21 -0.19 -0.19 -0.27 -0.27 -0.08 -0.08 0.00 0.03 -0.02 -0.02 0.00 -0.05 0.02 -0.05 1.00
Note: Each variable is denoted by its ID in Appendix Table 1 (e.g., variable 1 is Agriculture import).



Table A3: The Countries Included in the Sample

Afghanistan
Argentina
Bangladesh
Bolivia
Burundi

Cen African Rep
Colombia
Croatia
Dominican Rep
Equatorial Guinea
France
Greece
Guyana
India

Israel

Jordan

Laos

Malawi
Mauritius
Mozambique
Nicaragua
Oman
Paraguay
Portugal
Saudi Arabia
South Africa
Sweden
Togo

UAE

United States
Yemen

Albania
Australia
Belgium
Brazil
Cambodia
Chad
Comoros
Cyprus
Ecuador
Ethiopia
Gabon
Guatemala
Haiti
Indonesia
Italy
Kenya
Lebanon
Malaysia
Mexico
Nepal
Niger
Pakistan
Peru
Romania
Senegal
Spain
Switzerland
Trinidad
USSR
Uruguay
Yugoslavia

Algeria
Austria
Benin
Bulgaria
Cameroon
Chile
Congo Brazzaville
Denmark
Egypt

Fiji

Gambia
Guinea
Honduras
Iran
Jamaica
Korea South
Liberia
Mali
Mongolia
Netherlands
Nigeria
Panama
Philippines
Russia
Sierra Leone
Sri Lanka
Syria
Tunisia
Uganda
Venezuela
Zambia

Angola
Bahrain
Bhutan
Burkina Faso
Canada

China

Congo Kinshasa
Djibouti

El Salvador
Finland
Ghana
Guinea-Bissau
Hungary
Ireland

Japan

Kuwait
Madagascar
Mauritania
Morocco

New Zealand
Norway
Papua New Guinea
Poland
Rwanda
Singapore
Sudan
Thailand
Turkey

United Kingdom
Vietnam
Zimbabwe



