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The war was the second of a series of naval wars between England and the Nether-
lands. England wanted to end the Dutch domination of world trade by gaining control over
marine trade routes. In spite of some initial English successes, the war ended in a Dutch

victory. It all took place at a time of intense European commercial rivalry.



Abstract

In this thesis the relationship between trade and war is researched, in particular the possi-
ble pacifying effect of trade. Most data is obtained through the Correlates of War project.
A panel dataset of state-dyads is constructed which contains information on militarized
interstate disputes, international trade, contiguity, capabilities, interstate alliances, dis-
tance, GDP, trade system membership, religion and language. Various case studies will
be discussed alongside a panel-wide analysis. Causality is inferred through a series of
(panel data) vector autoregressive models and Granger Causality tests. The relationships
are quantified using a probit model on conflict and an ordinary least squares regression on
real bilateral trade. Evidence for the pacifying effect of trade is found, for a 1% decrease
in the probability of conflict real bilateral trade has to increase by 81.16% on average. This
effect can be enhanced through a higher intensity of bilateral trade. The reliability of the
models that are used is questionable however. Endogeinity and multicollinearity impede
the probit model, whilst heteroscedasticity and serial autocorrelation impede the panel
data vector autoregressive model. Relevant and genuine exogenous instruments for real

bilateral trade could possibly solve these issues.
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Introduction

There is an unresolved debate among scholars in the international sciences about the effect
of trade on conflict. On one side of the argument there are the classical economic liberals
who argue that trade deters conflict through opportunity costs: trade creates bonds of mu-
tual benefit that are costly to disrupt through war. Among the classics are enlightenment

figures such as: Charles de Montesquieul, Jean-Jacques Rousseau’, Adam Smith®, Thomas

Charles de Montesquieu (1750): “The natural effect of commerce is to bring peace. Two nations that negotiate
between themselves become reciprocally dependent, if one has an interest in buying and the other in selling.
And all unions are based on mutual needs.” (book. XX, ch. 2).

2]ean—]acques Rousseau, as well as Immanuel Kant, were influenced by the earlier French author Charles-
Irénée Castel de Saint-Pierre who, in his essay "Project for Perpetual Peace in Europe", argued that greater
converse and increased trade among nations would make war less attractive (Saint-Pierre, 1713). In "A Last-
ing Peace and the State of War" Jean-Jacques Rousseau (1755), in his turn, argues that European unity will
bring about peace and that the following is a necessity in doing so; "Perfect freedom of trade for all time
whether between state and state, or between any of them and the more distant regions of earth” (p. 88), thereby
recognizing the pacifying effect of trade.

3Adam Smith (1776), a passionate defender of free trade, in his essay "Wealth of Nations", argues; “nations
have been taught that their interest consisted in beggaring all their neighbours. Each nation has been made
to look with an invidious eye upon the prosperity of all the nations with which it trades, and to consider
their gain as its own loss. Commerce, which ought naturally to be, among nations, as among individuals, a
bond of union and friendship, has become the most fertile source of discord and animosity.” (Book. 1V, ch.
3). While underlining the importance of free trade Smith also warns for the abrasive effect of commerce
that arises when leaders approach international trade as a zero-sum game and, in effect, apply all kinds of
trade impediments upon each other (Smith’s statements and their relevance to date are discussed in a recent
article by Paganelli and Schumacher (2019)).
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Paine’, Immanuel Kant’ and somewhat later thinkers like: Jeremy Bentham®, John Stuart
Mill” and Richard Cobden®. Nowadays, their argument can be backed by a decent body of
empirical research e.g. the articles of Lupu and Traag (2012), Dorussen and Ward (2010),
Hegre, Oneal and Russett (2010), Gartzke and Hewitt (2010), Lektzian and Souva (2009), Po-
lachek and Seiglie (2007), Gartzke (2007) and many more’. In fact, most empirical research

finds evidence in favor of the liberal argument (Gartzke and Zhang, 2015).

Yet, on the other side of the argument, there are the economic realists. They believe in
another line of reasoning based on many historical examples such as the mercantilist wars
for foreign markets (17"-18™ century), where competition over marine trade routes and
monopolies actually caused states to go to war (a naval battle from such a war is depicted
on the title image). After the period of imperialism in the 19™ century John Hobson (1902)

and Charles Conant (1898) developed the theory of imperialism, which basically states that

4Thomas Paine (1791): "In all my publications, where the matter would admit, I have been an advocate for
commerce, because I am a friend to its effects. It is a pacific system, operating to cordialise mankind, by ren-
dering nations, as well as individuals, useful to each other. As to the mere theoretical reformation, I have never
preached it up. The most effectual process is that of improving the condition of man by means of his interest;
and it is on this ground that I take my stand. If commerce were permitted to act to the universal extent it is ca-
pable, it would extirpate the system of war, and produce a revolution in the uncivilized state of governments."
(pt. II, ch. 5).

°In his essay: “Perpetual Peace: A Philosophical Sketch” Kant (1795) introduces a peace program to be im-
plemented by governments based on a tripod of perpetual peace, the ultimate goal is to reach world peace.
The tripod consist of three legs. The first leg is about republican constitutions, the second leg is about com-
mercial spirit and the third one is about international law. The second leg is based on the assumption that
economic interdependence and trade will reinforce liberal norms and create transnational ties that encour-
age accommodation and cooperation rather than conflict (Davis, Oneal and Russett, 1998).

SJeremy Bentham (1843): "All trade is in its essence advantageous—even to that party to whom it is least so. All
war is in itself ruinous; and yet the great employments of government are to treasure up occasions of war, and
to put fetters upon trade” (p. 552). In part four of his essay "Principles of International Law" (named: "Plan for
an Universal and Perpetual Peace") Bentham makes the argument, similar to Smith, that free trade between
nations is the ultimate breakthrough on the way to peace, yet leaders of nations do not realize this and view
international trade as a zero-sum game (I am paraphrasing) and thus impose all kinds of trade restrictions.
Moreover, he argues, that it are actually these kind of trade restrictions that provoke armed conflict (Joas and
Knobl, 2013)

"John Stuart Mill (1848) “The economical advantages of commerce are surpassed in importance by those of its
effects which are intellectual and moral. [...] Commerce first taught nations to see with goodwill the wealth
and prosperity of one another. (book. I1I, ch. 17)

8Richard Cobden (1868): "But when I advocated Free Trade, do you suppose that I did not see its relation to the
present question, or that I advocated Free Trade merely because it would give us a little more occupation in this
or that pursuit? No; I believed Free Trade would have the tendency to unite mankind in the bonds of peace,
and it was that, more than any pecuniary consideration, which sustained and actuated me, as my friends
know, in that struggle. And it is because I want to see Free Trade, in its noblest and most humane aspect, have
full scope in this world, that I wish to absolve myself from all responsibility for the miseries caused by violence
and aggression, and too often perpetrated under the plea of benefiting trade.” (vol. 11, peace. I).

9See: Berbaum, Oneal and Russett (2003), Chang, Polachek and Robst (1999), Oneal and Russett (1999),
Copeland (1996), Moaz, Oneal, Oneal and Russet (1996) and Oneal and Russett (1997).



competition for export markets can lead to interstate conflicts. The American School of

economics (i.e. Alexander Hamilton'"),

inspired by earlier mercantilist thinkers such as
Jean-Baptiste Colbert'', argues that trade also increases states’ capacity to wage war, since
trade flows are easy to tax. The extra government income increases states’ capabilities and

can thus instigate conflict between nations.

In more recent times, some realists argue that trade does not influence conflict at all
since it is subordinate to many other political considerations (Blainey, 1973; Blanchard
and Ripsman, 1994; Levy, 1989). Other realists argue that economic interdependence cre-
ates the means for states to demonstrate resolve without resorting to military violence
(Boehmer, Gartzke and Li, 2001). Todays neorealists, much like Hobson and Conant, argue
that trade can actually cause conflicts since tensions may arise over the relative distribu-
tion of the gains from trade between two nations (Waltz, 1979; Mastanduno, 1993; Snidal,
1993). There is both theoretical (Morrow, 1999) and empirical (Li and Reuveny, 2011; Cao,
Siverson and Ward, 2007; Hoff and Ward, 2007; Keshk, Pollins and Reuveny, 2004) evidence
for the realist argument and even some studies have found empirical evidence for the neo-

realist argument (Barbieri, 1996; Barbieri and Levy, 1999).

In this debate scholars have argued for years based on theory and a minimal amount
of empirical research, mainly due to the absence of both trade and conflict data and rig-

orous econometric tools. Furthermore, most research has been performed by political sci-

10Although Alexander Hamilton, a dedicated advocate of the infant industry thesis, was in favor of limited
protectionism and believed its benefits could help nations wage war (or protect marine trade routes), he did
not oppose the liberal argument about the benefits of free trade on the cultural and political relationship
between states. He simply deemed its effect subordinate to the increased capability of weak economies that,
according to him, arise from protectionism. Economic liberals and economic realists are often portrayed
as two tightly unified opposing schools, that view, however, is oversimplified. This is also pointed out by
Smith’s warning about the potential abrasive effect of commerce. Just like Smith points out limitations of
the liberal argument in favor of free trade, Hamilton acknowledges the benefits of free trade on political and
cultural facets (Hamilton (1791); Smith (1776); Harlen (1999)).

11Jean-Baptiste Colbert (1666): "Commerce is the source of finance, and finance is the sinews of war." (vol. 111,
pt. 1, p. 37). Colbert makes this offhand statement as if it is so obvious that no further explanation is needed,
without discussing issues such as transnational ties and economic interdependence. He argues that the
sole purpose of fiscal policies is to increase royal revenues, which come from taxes payed by nationals.
According to Colbert the only way to lighten the tax load is to attract cash from other countries, keep it in
the local economy and hinder its export (Wolfe, 1966). Colbert does not consider the pacifying effect of
economic interdependence but simply argues that larger economies can finance war better and will thus
be more conflict prone. On itself this seems to be a reasonable argument, in this research it is also found
that larger economies are more conflict prone (see table 3.3 and 5.5). International trade, however, is not
the most important factor that determines a nation’s GDP, the population size, for example, is far more
important (this can also be seen in table 3.3).
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entists who often overlook the important nuanced aspects of international trade. Much
political research has, for example, not differentiated between multilateral and bilateral
trade, which have different effects on conflict. This is proven both theoretically and empir-
ically (Martin, Mayer, and Thoenig, 2008). Economists are mostly interested in the reverse
causality: the effect of war on trade (Glick and Taylor, 2010; Blomberg and Hess, 2006; An-
derton and Carter, 2001). However, there are also some economists who have studied both
the causality running form war to trade and the causality running from trade to war (Mar-

tin, Thierry and Thoenig, 2007).

In the last 20 years, empirical research has been gaining ground in the discussion. How-
ever, the quality of the data that was used during that period is questionable. Gilber, Little
and Miller (2016) found large errors in the commonly used Militarized Interstate Disputes
database from the Correlates of War project. Although the researchers note that these
problems probably do not affect our current understandings of what predicts the onset
of interstate conflict, they do find that dispute escalation, duration and reciprocation all
change substantially when the corrected data is used. Moreover, the researchers found
that changes in the data had substantial effects on the results of existing studies. All these

errors are corrected in the new Correlates of War dataset that will be used in this research.

Furthermore, in the debate between liberals and realists, some scholars argue that too
many arguments are based on assumptions rather than data (Barbieri and Keshk, 2011).
Assumptions are necessary in scientific research, but assumptions are not facts, neither do
they represent reality. In science, there are no sacred truths, in fact, it is scientific tradi-
tion to question conventional wisdom. It is worrisome that researchers in this field take
a stand point in the debate between liberals and realists. Science is not about proving a
point, it is about gaining knowledge. Researchers should leave their opinion behind and
let the data and econometrics tell them what to believe a posteriori. Besides, it cannot be
a coincident that supporters of the realist claim keep finding a positive to moderate effect
of trade on conflict and supporters of the liberal argument invariably find a negative effect,
whilst studying the same data (to a large extend). In my opinion, this puts into question the

credibility of these researchers and their scientific independence.

This thesis contributes to the growing body of empirical research in this field, based



on the most recent and updated databases from the Correlates of War project. The matter
will be analyzed from an economic perspective, incorporating the most relevant aspects of
international trade, in particular the gravity variables. In this thesis no stand point in the
debate between the realists and the liberals will be taken, the data will be examined without

prejudice, accepting whatever conclusion may result from it.

The relationship between war and trade is researched through a panel dataset of state-
dyads. First, causality will be inferred through a series of (panel data) vector autoregressive
models and Granger Causality tests. Next, the relationship will be quantified using different
types of regressions. A unilateral causality is found running from trade to conflict. In addi-
tion, support for the liberal claim is found. The marginal effect of trade is that an 81.16%
increase in trade volumes will decrease the likelihood of conflict by 1%. Furthermore, the
relationship between absolute trade volumes and the likelihood of conflict is particularly
non-linear, meaning that the pacifying effect can be optimally utilized when trade flows are

initially low.

Implications for the world are numerous, policy makers could take these findings into
account when negotiating over tariffs or dealing with economic sanctions. More generally,
whenever the interplay between trade in conflict comes up, these findings can be useful.

Although, in my opinion, the research question is already quite captivating in its own right.

In the next chapter the research question and hypotheses will be discussed, in chapter
three a description of the datset will be provided, chapter four outlines the methodology,
the empirical findings will be presented in chapter five, further results are given in chapter
six, and finally, the hypotheses will be answered in chapter seven, where the thesis will also

be concluded by answering the main research question.






Z

Research Question and Hypotheses

The main question that is addressed in this thesis is:
Can international trade reduce interstate conflicts?

This question will be answered through deductive testing of five hypotheses that are
formulated based on theory and recent empirical research. The research question implies
that there is a certain causality between trade and conflict in general. Specifically, that
there is causality running from trade to conflict. As mentioned, a large body of research
has found that trade has pacific effects (Gartzke and Zhang, 2015). So, the first hypothesis
is:

1. There is an identifiable causality running from trade to conflict.

Once causality has been established, the effect of trade on conflict should be quantified.
Where both the sign and magnitude of the effect are of interest. This could be extended to
an estimate of the marginal effect at different levels of trade volume. The next hypothesis

follows:
2. Real bilateral trade will reduce the likelihood of interstate conflict.

Previous research has found that it is critical to include the gravity variables in any mod-
els on trade and war (Hegre, Oneal, and Russett, 2010). The researchers mention that both
trade and conflict are influenced by nations’ sizes and the distance separating them. By
including the variables Gross Domestic Product (GDP) and distance, the effect of trade on
conflict can be estimated with higher precision. Because you control for the fact that large,
proximate states fight more and trade more, which will otherwise lead to spurious results

on the relationship between trade and war. The next hypothesis follows:

7
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3. The gravity variables significantly influence the effect of trade on conflict.

The world trade organization (WTO) states that one of the benefits of trading systems is
that they contribute to peace and stability (World Trade Organization, 2019, p. 46). It would
be interesting to find out whether any empirical support for this claim can be found. Based
on the assumption that membership of the WTO will lead to more trade and thus a higher
degree of economic interdependence between members, it is expected that this claim is

true. The next hypothesis follows:

4. Members of the World Trade Organization are less likely to engage in conflict.

Another interesting aspect of trade to be researched is the difference between the effect
of bilateral and multilateral trade on interstate conflict, which should -theoretically- have
opposite signs (Martin, Mayer, and Thoenig, 2008). The underlying assumption is that eco-

nomic interdependence deters states from military conflict. The next hypothesis follows:

5. A higher intensity of bilateral trade will lower the probability of conflict.



3

Data

In this chapter a description of the dataset will be provided, including all decisions made
in processing the variables. A summary of the data can be found in table 3.1. The research
period is set from 1960 to 2010. Most data is gathered from the Correlates of War (COW)'?
project, which is an academic study of the history of warfare started in 1963 by David J.
Singer at the University of Michigan. The project seeks to collect reliable quantitative data
on international relations and makes this freely available to the research community. In this
research only interstate data is considered, "states" are defined as sovereign states within
the international system when they are recognized as such by the COW project, a complete

list can be found on their website.

3.1. Militarized Interstate Disputes

The dependent variable is the level of Militarized Interstate Dispute (MID) within each
dyad, retrieved from the dataset of Johnson, Kaplan, Moaz, Ogunkoya and Shreve (2019).
The researchers define a MID as "a set of incidents involving the deliberate, overt,
government-sanctioned, and government-directed threat, display, or use of force between
two or more states". These are not necessarily bilateral disputes. When multiple states are
involved in a dispute, this will result in multiple entries in the dataset at each of the dyads
involved. MID’s are coded in five different levels according to the highest level of hostility

within the dispute:

1. None

2http:/ /www.correlatesofwar.org/
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. Threat to use force
. Display of force

. Use of force

[©2 B~ CCR S}

. Interstate war

A "threat to use force" is broadly defined as a threat to; blockade, occupy terrain, declare
war, join a war or use force. A "display of force" is defined as a show of troops, ships or
planes, an alert, a mobilization or the fortification of a border. A "use of force" is defined
as a border violation, a blockade, the occupation of territory, a seizure, a clash, a raid or a
declaration of war. The highest level of hostility, an "interstate war", is reached when armed
forces of two or more states suffer at least 1000 battle-deaths in a series of sustained battles.
A state is considered a participant in the war when it suffered at least 100 battle-deaths or
deployed at least 1000 troops in battle-related activities, or both. Note that a declaration of
war is not coded as an interstate war but rather as a use of force. Once chemical, biological

or radiological (CBR) weapons are used, the dispute is also defined as an interstate war.

The dataset consists of 4926 unique entries in the time period 1816-2010. A multilateral
dispute between four states that lasts three years will have 4 * 3 = 12 entries, so not all of the
entries are unique disputes. After filtering the dataset to the appropriate research period
and matching the MID’s to the available trade data a total of 734 disputes remained (0.43%
of the total observations). The absence of a MID is interpreted as an absence of conflict and
is thus coded as "1", meaning that for the majority (170.221) of the observations no dispute
is found. This is good news because it implies that states are generally not at war with each
other. For some statistical analyses in this research a dummy variable "MIDNumer2" is
used, which yiels a value of either "0" when no dispute is observed, or "1" when a dispute

is observed.

3.2. Real Bilateral Trade

The most important independent variable is the amount of bilateral trade. The dataset
of Barbieri, Keshk and Pollins (2009) is used for the collection of the trade data. The re-
searchers obtained the data from the International Monetary Fund’s (IMF) Direction of

Trade Statistics (DOTS) database in October 2015 (Barbieri and Keshk, 2016).
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Real bilateral trade is calculated by taking the imports of State A from State B, in millions
of current U.S. dollars and then adding that to the imports of State B from State A. Next, a
GDP deflator from the World Bank'® is used to convert the current trade to real trade (in

2010 dollars) as is described in equation 3.1.
Real Bilateral Trade = (trade flow,—j + trade flowy_,) * GDP Deflator (3.1)

The dataset was filtered on the selected research period and all missing variables were
removed since we are only interested in the specific effect of trade on militarized interstate
disputes (in that sense, all other variables in the statistical analysis of the onset of interstate
conflict are subordinate to the effect of real bilateral trade). This results in an unbalanced
panel dataset with gaps and a total of 170.955 observations over 12.982 panels. Each panel
contains a unique country pair (dyad) that is listed only once, so [Russia, Germany] = [Ger-
many, Russial. All the other variables in the dataset were added in the columns next to

dyadic trade.

For the statistical analysis the natural logarithm of dyadic trade was taken, in order to
interpret the percentage change. Because some states reported trade flows of less than
one million U.S. dollar the dyadic trade was first multiplied by one million to return the
approximate dollar amount of trade so that all values were greater than one and the natural
logarithm could be interpreted. Some states reported no trade which resulted in missing

values since In(0) is undefinded, these missing values were replaced with zeros.

3.3. Intensity of Bilateral Trade
For this variable the dataset of Barbieri, Keshk and Pollins (2009) will be used again. It
contains state-level data on total annual imports and exports in current U.S. dollars. The

variable is calculated using equation 3.2.

) trade flow,_.p+ trade flowy_.
Intensity of bilateral trade = - f a=b f b=a (3.2)
total imports,+total exports,+ total imports,+ total exportsy

The idea behind this variable is that it puts a kind of "weight" on the absolute amount

Bhttps://data.worldbank.org/indicator/NY.GDPDEFL.ZS
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of real bilateral trade. Therefore, it will also be interacted with bilateral trade in the pro-
bit model (discussion follows in 4.2). The rationale behind a possible causality between
trade and war, in both the liberal and realists arguments, is grounded in the political ties
that arises from the economic interdependence that exists between trading nations. The
absolute value of bilateral trade can only be interpreted in that sense when it is placed in
the international context. A relatively high amount of bilateral trade does not say much
about economic interdependence when both states hold large trading economies. Eco-
nomic interdependence is relative, it always depends on the amount traded between two
states relative to the amount these states trade with the rest of the world. That intensity, is

what this variable describes.

Although trade flow,_.;, and trade flow;,_. ;, only contain import data, export data is also
considered when calculating the intensity of bilateral trade. The reason is that we want to
control for the difference between exporting and importing economies. A large export-
ing economy might depend heavily on one state for its imports, but imports are relatively
unimportant to their economy. Their economy depends much more on countries to which
they export, which influences economic interdependence within the dyad, since that is
always relative. By including exports in equation 3.2, this effect is taken into account ac-

cordingly.

3.4. Contiguity

This variable describes the direct contiguity within each dyad, the dataset of Diehl,
Gochman, Schafer, Stinnett and Tir (2016) is used. It describes the contiguity in five cat-
egories, one for land contiguity and four for water contiguity. One final category is added

when there is no direct contiguity:

Intersection of homeland territory
Separated by 12 miles of water or less
Separated by 24 miles of water or less
Separated by 150 miles of water or less

Separated by 400 miles of water or less

e s w b=

No direct contiguity
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The intersection of homeland territory can consist either of a land boundary or a river.
The water categories are not arbitrarily chosen. The separation of 12 miles of water reflects
the widely recognized 12-mile limit for territorial waters. The 24 mile limit reflects the max-
imum distance at which two states’ 12-mile territorial limits can intersect. The 150 miles is
a kind of historical limit, reflecting the average distance a sailing ship could travel in a day.
Lastly, the 400 mile limit reflects the distance at which two 200-mile exclusive economic

zones can interact.

Because contiguity can change over time, annual data was used in constructing this
variable. In 3731 observations direct contiguity was found, all the other observations are
coded as "6". This amount might seem trivial on a dataset of 170.955 observations in total,
but in 410 out of the total 734 militarized disputes (55.9%) direct contiguity was observed.
So, the majority of observed conflicts take place between neighboring states, which implies

that conflicts are probably more likely to arise among bordering nations.

3.5. Composite Indicator of National Capability

The dataset of Bremer, Singer and Stuckey (1972) which was later expanded by Singer (1987)
is used to describe the "power" of nations. The dataset contains a Composite Indicator of
National Capability (CINC) which is defined annually through their material capabilities.
The researchers define power as "the ability of a nation to exercise and resist influence",
they emphasize that material capabilities are not identical to power. But also state that,
given their association, material capabilities can be defined in operational terms in order

to better understand power.

Demographic, industrial and military indicators were selected by the researchers as the
most effective measures of a nation’s material capability. Moreover, they state that these
indicators reflect best both the breadth and depth of resources that a nation could bring to
bear in the case of a militarized dispute. The researchers have deliberately left out other
indicators such as geography and natural resources, which clearly affect material capabil-
ities. They did this because the effects of these indicators on power are too dyad-specific
and thus permit valid cross-national comparison. These kind of indicators pertain to the

relationship between nations rather than the characteristics of any given nation. The indi-
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cators that actually were used are:

* Military expenditures (in thousands of current U.S. Dollars)

* Military personnel (in thousands)

¢ Iron and steel production (in thousands of tons)

* Primary energy consumption (in thousands of coal-ton equivalents)
¢ Total population (in thousands)

e Urban population (In thousands)

For urban population, in the period from 1816-2001 inhabitants of cities with a popu-
lation greater than 100.000 are counted, and in the period from 2002-2012 inhabitants of
cities with a population greater than 300.000 are counted. All of the individual components
along with the composite indicator itself are included in the probit model. Because all the
variables are defined at a state-level they are added together in order to construct a dyadic
value. This means that a dyad that consists of two average size states could end up with
the same indicator as a dyad that consists of a large and a small sized state, this is a logical

consequence of dealing with a dyadic dataset.

3.6. Formal Interstate Alliance

For these dummy variables on international military alliances the dataset of Gibler (2009)
was used, which is an expansion of the original dataset assembled by Singer and Small
(1966). It contains data on different alliance types, which all represent a different level of

support that is pledged to other alliance members.

The first type of alliance is a defense pact which the researchers define as a pact that
"commit states to intervene militarily on the side of any treaty partner that is attacked"
(Gibler and Sarkees, 2004). The exact obligations and provisions required for each alliance

treaty is detailed in a paper by Leeds, Long, McLaughlin Mitchell and Ritter (2002).

The second type of alliances are neutrality and non-aggression pacts, which the re-
searchers define as a pact that "specifies that parties remain militarily neutral if any co-
signatory is attacked". Furthermore, they note that a neutrality pact is usually more specific
than a non-aggression pact. A separate dummy is added to the dataset for both neutrality

and non-aggression pacts.
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The final type of alliances are the so called "ententes" which the researchers define as
a pledge of "consultation and/or cooperation in a crisis, including an armed attack". They
also note that broad statements of eternal friendship or any other similar observations do

not qualify as ententes in the dataset.

In a total of 11.642 observation an alliance pact was found, this is only a fraction (6.8%)
of the complete dataset. However, in 210 out of the 734 disputes (28.6%) data on alliance
pacts were found. The assumption is made that when no data is present, no alliance pacts
are in place, these missing values are thus coded as "0". These kind of assumption are often
made within this field of research and it is a heavily debated topic, e.g. the articles of Keshk,

Pollins and Reuveny (2011) and Barbieri and Keshk (2011).

3.7. Distance

This variable marks the distance between the capitals of each dyad in miles. The published
data from Hegre, Oneal and Russett (2010) was used. As the researchers discuss, contiguity
and distance are two different variables that should both be included in the regression.
In previous research both contiguity and distance were found to be very significant in the
conflict equations. As can be seen in section 3.4, bordering states are particularly prone to
conflict. Furthermore, the researchers note that, non-contiguous states in the same region
are more likely to fight than remote pairs. However, two states may be contiguous but also
have very distant capitals. These kind of states should thus be less prone to conflict than

states that have more proximate political and economic centers.

Because the research period of Hegre, Oneal and Russett (2010) only runs until 2000,
part of the data is missing. These variables could easily be replaced under the assumption
that states’ capitals did not move in the period from 2000-2010. They are, however, not
replaced because, in this research, distance will always be implemented together with GDP
data. The GDP data is obtained from that same publication and the missing values in GDP
cannot be replaced under such mild assumptions. In the period 1960-2000 a total of 36

missing values were found, these were also left as such.
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3.8. Gross Domestic Product

As mentioned, the GDP data will be obtained from the published dataset of Hegre, Oneal
and Russett (2010), who obtained their GDP data from Gleditsch (2002). Gleditsch provides
an extensive discussion on the treatment of missing values. The researcher uses two differ-
ent data sources; the Penn World Table (PWT) ' (76.16%) and estimates based on the World
Factbook'® (12.7%). The researcher also creates estimates of some remaining missing val-

ues based on lags of non-missing observations (11.14%).

The GDP data is provided on a state-level in real U.S. dollars (base 1985). For this re-
search, the GDP’s of both states within a dyad are added together to create the dyadic GDP.
Missing values in the period from 2000-2010 are left as missing values. In the period 1960-

2000 a total of 1496 missing values were found, these were also left as such.

3.9. Trade System Membership

For these dummy variables on trade system membership the data of Nordstrom, Pevehouse
and Warnke (2004) is used. The dataset contains annual information on states’ member-
ship of International Governmental Organizations (IGO’). For this research we are only
interested in two IGO’s namely; the General Agreement on Tariffs and Trade (GATT) and
the World Trade Organization. The WTO was officially commenced on January 1% 1995 un-
der the Marrakesh Agreement and was a replacement of the GATT. From that moment on,
all 128 GATT contracting parties officially became known as WTO members. So, for this
research, GATT contracting parties will be used for the period 1960-1994 and WTO mem-
bership for the period 1995-2010.

The IGO dataset only runs until 2005, so some missing observations were found, all
these observations were left as missing values. Two dummy variables are created from the
data. The first variable takes on the value "1" when both states in a dyad are a members of
GATT/WTO, the second variable takes on the value "1" when only one state is a member
of GATT/WTO. Logically, these variables are to be interpreted relative to the nominal case

were both states are not a member of GATT/WTO.

l4gee Heston and Summers (1991).
5see Central Intelligence Agency (1998)



3.10. Religion 17

3.10. Religion

For this variable the dataset of Henderson and Moaz (2013) was used, the dataset is named
the World Religion Project (WRP). It contains half-decade state-level information on ad-
herents by religion, which is also provided as percentages of the state’s population. The
researchers list a set of specific criteria a belief system has to meet in order to be defined as
a religion. From this research 14 major religions emerged, some major religions consist of

multiple religious families of which data is also provided.

For this research only the percentage values of the 14 major religions are considered
with an additional category for all non-religious citizens. First, the half-decade data is con-
verted to annual data based on the assumption that the composition of religious adherents
did not change in the extended four years. Next, an overlay is created marking the percent-
age of common religion within each dyad, resulting in a percentage value running from

zero to one. All missing observations were left as such.

3.11. Language

For this variable the Centre d’Etudes Prospectives et d Informations Internationales (CEPII)
dataset of Melitz and Toubal (2014) was used. It contains time-invariant dyadic data on
common official languages (COL), common spoken languages (CSL) and common native
languages (CNL). The researchers used the World Factbook (Central Intelligence Agency,
1998) definition for COL, a dummy variable is created which takes on the value "1" when
the states in the dyad have a common official language. CSL and CNL have to be spoken by
at least 4% of the population in order to be recognized as native/spoken languages. These

last two variables result in a percentage value running from zero to one.

Because this dataset does not originate from the COW project matching the data is chal-
lenging. Some countries where separated in the COW dataset but where united in the CEPII
dataset, for example: Germany and the German Democratic Republic and also North and
South Korea. Other countries were named differently such as Cote d'Ivoire and Ivory Coast.
All these kind of differences were matched as well as possible, but still some countries

in the COW dataset could not be found in the CEPII dataset namely: Botswana, Equato-
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rial Guinea, Ethiopia, Kosovo, Lesotho, the Maldives, Montenegro, Mongolia, Myanmar,
Namibia, Palau and Swaziland. All missing observations were left as missing values. These
gaps cannot be filled without extended research on languages, which is beyond the scope

of this research.

3.12. Data Summary
See table 3.1 for a summary of the dataset, table 3.2 for descriptive statistics and table 3.3

for the correlation matrix.

Table 3.1: Data summary

Sort of
Variable

Name Label Description Source

Johnson et al. (2019)
Johnson et al. (2019)
Barbieri et al. (2009)

Barbieri et al. (2009)
Diehl et al. (2016)
Bremer et al. (1972)
Bremer et al. (1972)
Bremer et al. (1972)

Bremer et al. (1972)

Bremer et al. (1972)
Bremer et al. (1972)

Bremer et al. (1972)
Gibler (2009)
Gibler (2009)
Gibler (2009)

Gibler (2009)
Hegre et al. (2010)
Hegre et al. (2010)

Nordstrom et al. (2004)
Nordstrom et al. (2004)
Henderson and Moaz (2013)
Melitz and Toubal (2014)
Melitz and Toubal (2014)

Melitz and Toubal (2014)
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Methodology

In this chapter the methodology will be discussed. First, some case studies will be exam-
ined using a vector autoregressive model (VAR) and a Vector Error Correction model (VEC).
Thereafter, a panel data Vector Autoregressive model (pVAR) will be used to examine the
panel-wide causation between conflict and trade. A Granger Causality test will be fitted
onto all autoregressive models. After the pVAR, a probit model will be estimated to quan-
tify the causal effect of trade on conflict and an ordinary least squares (OLS) regression for

the effect of conflict on trade. For all analyses a p-value of 0.05 will be used.

4.1. Vector Autoregressive Model

4.1.1. Case Studies

First, some case studies from within the dataset will be examined in order to get a grasp of
the different possibilities in which war and trade can be related. For this analysis only en-
dogenous time-variant variables will be taken into account since we are dealing with time
series data. Before moving to the VAR model the stationarity condition has to be tested,
variables that are not stationary after the first difference is taken will be dropped from the
model. An Augmented Dickey-Fuller test will be used (Dicky and Fuller, 1979), when a unit
root is found the variable is not considered stationary. All variables in the model are of the
same order of intergration. Since we are dealing with annual data either one or two lags

will be taken depending on the Akaike Information Criterion (AIC).

When it is known which variables to include, the VAR model can be estimated. The

model creates multiple OLS regressions on all endogenous variables, based on lagged val-

21
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ues of all variables in the model, so that a K-vector matrix of equations is formed. The

general large matrix notation of a VAR model is given in 4.1.

1 1 1 p p p
Vit a Ay G2 G| (YL Ay G o G| [Yuep el
1 1 1 p p p
Yot 2 ag‘l “2,2 e ag,k Y2,t-1 ag,l ag,z ot “z,k Yo,t-p e
= + +-eo + (4.1)
1 1 1 p p p
| V.t | Ck | Ay Qo 0 ] | Vi1 | %1 %2 0 k] [Ye-p | €kt

rewriting 4.1 to individual equations of yj ; gives us the system of equations in 4.2.

— 1 1 1 p p p
Y=+ a V-1t @Y -1+ + A V-1 T A Vi-p T Ay Yo -pto Ay Vi-p T €Lt

_ 1 1 1 p p p
Yo =Cotly V1,01 F AppY2,0-1++ 8y V-1 + Ay 1 V1i-p+ Ay o Yo,0-p+ -+ 8y Vii-p T €21
(4.2)

— 1 1 1 p p p
Vit =Cet Qr 1 Y1+ Qg p Vo i1 T+ Qp g Vig-1+ -t G Vi—p T Ay o Vo, 0-p+ T Ay Vit-p + €kt

Because the case studies have quite small sample sizes, a small-sample degrees-of-

freedom adjustment will be applied (stata command "dfk"). Instead of the large-sample

1
(T-m)

matrix of error terms. m is the average number of parameters in the functional form of y;

devisor %, the small-sample devisor will be used when estimating the covariance

over all equations (K) and T the total number of observations.

Next, a Granger Causality test is fitted onto the VAR model in order to infer the (Granger)
causality between the variables. In the case studies, special interest is payed to the unilat-
eral causality that runs from trade to war. So, in the results, only one equation from the
VAR model as represented in 4.2 will be considered, it will be the conflict equation with
MIDNumber; as the dependent variable. When the coefficient of a lagged value of an in-
dependent variable (x) is significant, it is inferred that this variable can help predict the

dependent variable (y), and hence it can be stated that x "Granger causes" y.

After the VAR model is estimated, some diagnostic tests will be performed in order
to determine whether the parameters of the models are Best Linear Unbiast Estimators

(BLUE), this is done so that the results can be better interpreted. First, a test will be per-
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formed to check if the VAR satisfies the stability condition. Stability of a variable implies
that the variable is also stationary (Lutkepohl, 2005). A Lagrange multiplier (LM) test for
autocorrelation will be used to look for autocorrelation in the residuals, as is proposed by
Johansen (1995), this researcher also proposes a test for cointegration, which will also be
estimated. When cointegration is found, a VEC model will be estimated in addition to the
VAR model, this is done to correct for the long run effects in the model. Finally, the Jar-
que-Bera statistic (Bera and Jarque, 1987) will be used to test whether the residuals are

normally distributed.

When cointegration among the variables is found adjustment terms have to be applied
in addition to the short term effects from the VAR model. In cointegrated models, lagged
values will deviate from a long-run equilibrium. This deviation, the error, influences the
short-run dynamics of those lagged values. By including error correction features in the
VAR model this effect is controlled accordingly. The adjustment term estimates the speed
at which a dependent variable returns, or converges, to its equilibrium after a change in
the other variables. A generalized example of an equation from a VAR model including an

adjustment term is provided in equation 4.3.
— 1 1 p p b A 4.3
ie=a+ay, Vi1t +ay V-1t -+ a5 Yi,-p T+ 4y Vi-p T D1AL -1+ €11 (4.3)

In this equation b is the coefficient of the adjustment term A; ;—;. An example of the
stata code that is used in the case studies can be found in appendix A.1 (the specific case is

"the United States - China").

4.1.2. Panel Data

A pVAR will be used to research the causality between trade and war. The dataset is heav-
ily unbalanced and contains gaps so the usual stata command "xtvar" cannot be applied,
instead a user written program by Abrigo and Love (2016) will be used. The researchers
use a generalized method of moments (GMM) framework to estimate the parameters. Be-
cause of limited processing capacity and the size of the dataset, not all time-varient vari-
ables in the dataset can be included in the pVAR. Four endogenous variables were chosen,

namely: MIDNumber2, InRealBiTradel, cinc_t and InGDP. Furthermore, one exogenous
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variable will be added to the model: InDistance. All variables will be tested for stationar-
ity using the stata command "xtunitroot". Adding exogenous variables to the general VAR
equation as given in 4.2 will result in equation 4.4. This is also sometimes referred to as
a VARX model, where df’rxr, s are all exogenous variables with their coefficients. Note that
these variables will not be used as dependent variables in the VAR model, only the endoge-
nous variables get their own equation. Please also note that in regular VARX models the
exogenous variables are lagged, but that is not the case in the user written pVAR program

which is used.
— 1 p 1 S
YLt =C1+ay Y1+ o+ ay Yi-p + dy X110+ +dy  Xrs+ey; (4.4)

Two pVAR models will be estimated "L1" and "L2" with one and two lags respectively.
A Granger Causality test will be fitted onto each model, so that Granger causality can be
inferred. It is assumed that there is no cointegration among the variables, i.e. the vari-
ables have no long-run association among themselves, only short-run association. We are
obliged to do so since there exists, to my knowledge, no stata command or program for test-
ing cointegration in pVAR models. In all models the "td" function is used, it subtracts the
cross-sectional mean from each variable in a model before estimation, thereby removing

all time fixed effects from the variables.

Diagnostic tests in the user written pVAR program are quite limited, only the stability
condition can be directly inferred. Although this is one of the most important tests, other
diagnostics will also be estimated indirectly. In order to get a general idea of the quality
of the estimators. Normality, serial autocorrelation and heteroscedasticity of the residuals
will be tested. For this, manually constructed equations, which are similar to the equations
of interest from the pVAR matrix, will be used. An example of the stata code that is used for

the diagnostic tests can be found in appendix A.2.

4.2. Probit Model

A probit model will be used to quantify the effect of trade on war. Because in only a very

small percentage (0.43%) of the observations a conflict is found, it will be very hard for
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an ordered probit model (or ordered logit model for that matter) to differentiate between
the different levels of conflict. So, the ordinal variable MIDNumber is replaced with the
dichotomous variable MIDNumber2, which returns "1" when a conflict is observer and
"0" otherwise and then a probit model is estimated. A probit model is chosen over a logit
model based on Akaike’s Information Criterion (displayed in the stata command "fitstat")
as is proposed by Chen and Surumi (2010) in their paper about binary model selection for

unbalanced datasets.

It is known that the political relations within a dyad are an important factor that in-
fluences both trade and conflict'®, since this is very difficult to measure, it is not included
in the dataset and thus appears in the error term of the model. Therefore, endogenity is
expected to be found in the real bilateral trade estimator. A Durbin-Wu-Hausman (DWH)
(Durbin, 1954; Wu, 1973; Hausman, 1978) test will be used to test whether this is actually
true or not. DWH first regresses the exogenous variables and the selected instruments on
the expected endogenous variable, then it predicts the residuals of this regression. The
predicted values are then added to the original regression and when the coefficient of the
residuals is significant it tells us that the expected endogenous variable is indeed truly en-

dogenous.

To solve the issue of endogenity a two-stage least squares (TSLS) approach is needed as
is proposed by Newey (1987). His minimum chi-squared estimator is available under the
stata command "ivprobit, twostep". In the first stage of the TSLS model it creates an OLS
regression of the endogenous variable (real bilateral trade) on the instruments and all other
(under assumption) exogenous variables . In the second stage it uses the residuals of the
first stage regression instead of real bilateral trade. With this approach, only the variance in
real bilateral trade that is not an effect of the political relations is taken into account when

estimating the relationship, thereby making its estimator non-spurious.

However, a good instrument for bilateral trade is needed for this method to work. A
good instrument is uncorrelated with the error term (instrumental exogeneity) and a de-
cent predictor of real bilateral trade (instrumental relevance). We cannot use the gravity

variables as instruments since they influence conflict through trade but not exclusively

16See: Blainey, 1973; Blanchard and Ripsman, 1994; Levy, 1989
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through trade. GDP influences the likelihood of conflict through states’ capabilities and
distance influences conflict directly since it is known that proximate states are more con-

flict prone than distant ones. Finding good instruments is challenging.

Deciding which variables to include in the model and which not will depend on the Mc-
Fadden’s adjusted R? (equation 4.5), it can be found by running the stata command "fitstat"
after a probit model. When adding a variable will increase the Ri dj it will be included in

the model, otherwise it will be excluded.

InL(Mpy) — K

R, =1-—
lnL(Mintercept)

adj = (4.5)

In equation 4.5, L is the estimated likelihood, M fuu1 is the model with predictors and
Mintercept is the model without predictors. The log likelihood of M;ptercep: is treated as
the total sum of squares (SST) in the regular R> and M full is treated as the sum of squared
errors (SSE). the K term functions as a penalty that the model applies for every variable that
is added. When the log likelihood ratio is not improved enough when a variable is added
to the model, the RZ dj will decrease, which tells us that this variable does not help explain

part of the variance in the model.

After the probit model has been estimated the marginal effect of real bilateral trade
will be examined (using the stata command "margins"), in addition some diagnostic tests
will be estimated. The stata command "linktest" will be used to test whether the model is
correctly specified as is proposed by Pregibon (1980). For goodness-of-fit we will simply
look at the Likelihood ratio (LR) test that is reported in the standard stata output of probit
models. Furthermore, because of the large amount of variables and their correlations (see
table 3.3) a test for multicollinearity will be performed, a user written program will be used
which is named "collin". Multicollinearity will not bias the estimators, but it will inflate
standard errors. Moreover, it makes it more difficult to estimate the marginal effect of each

individual variable since they are very interdependent.
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4.3. Ordinary Least Squares Regression

An OLS regression will be used to estimate the effect of war on trade. Only variables
that could have a logically explainable relationship with trade are included in the model,
namely; MID, contiguity, alliance pacts, distance, GDP, the GATT/WTO dummies, religion
and the language dummies. Deciding which of these to include will depend on the adjusted
R?. The goodness-of-fit and R? will be reported in the results, for simplicity, no further di-

agnostics will be estimated.






O

Empirical Results

5.1. Case Studies

Before moving to the panel data analysis, three case studies will be examined first. Only
dyads containing the United States are studied since these time series do not contain gaps
and both trade and conflict data is present. The case studies are included to get a grasp
of the different possibilities in which war and trade can be related, the empirical results
cannot be used to draw conclusions on the general relationship between war and trade.
The external validity is, of course, very low and the sample size is too small. In order to
answer the research question and the additional hypotheses, only the empirical results of

the panel-wide analysis will be used.

5.1.1. The United States and Iran

The first case that will be analyzed is the situation between the United States and Iran'’.
The relation between trade and war is depicted in figure 5.1. The first years of the research
period were conflict free and relatively low trade volumes are observed. In 1972 a deal was
negotiated between president Nixon and the Iranian Shah'® for Iran to buy large quantities
of expensive American military hardware and ensuring political stability in order to fight off
Soviet subversion throughout the region (Alvandi, 2014). The pro-American Shah ensured
a good relationship between Iran and the United States in the following years during the

Carter administration. This can be seen in the trade figures. A drastic increase in trade vol-

Iran -officially; "the Islamic Republic of Iran"- is also known as Persia, the two names are synonymous
(Fishman, 2010, p. 266). In this research, the state will be referred to as Iran.
184 title given to the emperors and kings of Iran.
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ume is observed from 1974 to 1978, Iran’s oil revenues grew considerably in the preceding

years.

Trade flows diminished after the 1979 revolution when the pro-American Shah was re-
placed with the anti-American supreme leader Ayatollah Ruhollah Khomeini. Tensions
were raised further when Iranian students occupied the American embassy in Tehran, 52
American diplomats were held hostage for 444 day. Due to the hostage crisis president
Carter severed diplomatic relations between Iran and the United States and they have been
frozen ever since. Economic sanctions from the United states on Iran have been more or
less in effect in various forms until the end of the research period. The economic sanctions
were most effective on Iran’s non-oil exports and capital goods imports. The total effective-
ness of American sanctions on Iran’s economy is estimated to be as high as 1.1% of Iran’s

GDP (Torbat, 2005).

4.5
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Figure 5.1: Trade and war between the United States and Iran.

“The bright green graph (right y-axis) depicts the annual real bilateral trade in 2010 U.S. dollars (millions).
The dark green bars (left y-axis) depict the annual level of militarized interstate dispute within the dyad on
a scale from one to five; "1" indicates no dispute, "2" indicates a threat to use force, and so on (see section
3.1 for a complete description). This figure is provided for each case study in this chapter, it illustrates the
relationship between war and trade within each dyad. The correlations between trade and war are provided
in appendix A.4. In this specific case trade levels declined abruptly after 1979 and a period of intense milita-
rized disputes followed, during which trade levels remained relatively low (compared to 1979).

The result of the VAR model can be seen in table 5.1. The optimal lag length was de-

termined to be one lag. Cointegration among the variables could not be tested due to
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collinearity among the variables in the VEC model. The resulting equation of the VAR
model is depicted in 5.1. Looking at the United States - Iran situation the only variables
that seem to be able to predict conflict are primary energy consumption, urban popula-
tion and the capability index but no causality seems to flow from trade to conflict. The

coefficients of these variables seem to make no sense however.

MIDNumber; = Ilnpec_t;—1 + lnupop_t;—1 +cinc_t;—1 +e; (5.1)

Table 5.1: Case study: United States - Iran

VAR model
coef. P-value

Granger All: 0. 001
Observations:

R%: 0.4916
Log likelihood: 807.7632
P > chi’: 0.0000

! Composite Indicator of National Capability

5.1.2. The United States and China

The second case that will be examined relates to the trade flows and MID’s between the
United States and China, the relation is depicted in figure 5.2. In the beginning of the re-
search period a lot of conflict is observed and trade flows are zero. During this period China
supported Vietnam in its war against the United States. Mao Zedong'’ supplied 90.000 ri-
fles and guns to Vietnam (free of charge) and China helped rebuilt railroads and performed
engineering work after American bombings. This allowed hundreds of thousands of North

Vietnamese army units to combat the United States in the south.

Tensions between both regimes relaxed after president Johnson decided to wind down

YMao Zedong is the founder of the People’s Republic of China and first General Secretary of the Communist
Party of China.
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the Vietnam war in 1968, meanwhile the Soviet Union became a more serious threat to
China. The Chinese government believed that improved relations with the United States
would be a useful counterbalance to the rising Soviet threat (Kent and Young, 2003, p255.).
President Nixon and National Security Advisor Kissinger”’ put in effort to restore the rela-
tionship between China and the United States and relaxed trade restrictions and other im-
pediments to bilateral contact. President Carter establish diplomatic relations in January
1979 and later that year a bilateral trade agreement was signed. Trade volumes have been
growing ever since, up to the point that tensions were raised over the large trade deficit be-
tween the United States and China today. Although the trade relationship was disturbed by

some incidents during the remaining years of the research period”'.
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Figure 5.2: Trade and war between the United States and China.

The result of the VAR model and Granger Causality test can be seen in table 5.2. The
optimal lag length was determined to be two lags. Cointegration among the variables could
not be tested due to collinearity among the variables in the VEC model. Looking at the
situation between the United States and China, only the total population seems to be a
decent predictor of conflict, although the coefficient seems nonsensical. Furthermore, no

causality seems to be flowing from trade to war in this study.

20Kissinger became U.S. Secretary of State only some time later, in 1973.
2ITiananmen Square protests in 1989, the bombing of the Chinese embassy in Belgrade in 1999 and the
Hainan Island incident in 2001.
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Table 5.2: Case study: United States - China

Granger

VAR model Causality Test

coef. P-value

Observations: Loglikelihood: 787.1421
R?: 0.8501 P > chi*: 0.0000

5.1.3. The United States and Russia

The last case that will be examined is the case between the United States and Russia, the
relationship between trade flows and MID’s is depicted in figure 5.3. The research period
begins during the cold war, two years before the Cuban Missile Crisis, which is the closest
the cold war has ever been to a nuclear conflict (Hughes and Scott, 2015). In 1969 Nixon
and Kissinger began relaxing tensions with the Soviet Union (simultaneous to the charm
offensive with China mentioned in 5.1.2), although the accomplishment of this détente
with the Soviets is questionable. It is in this period, however, that trade between the Soviet
Union and the United States picked up. Political disagreement hurt the trade relation in
the early 80’s, when the Soviets invaded Afghanistan. In 1988 delegations of both countries
met in Moscow to discuss the possibilities for expanded trade and trade flows increased
thereafter. In 1989 Gorbachev®” and president Bush (Senior) declared the cold war over,

signed START I*° and even partnered against Iraq in the gulf war in 1991.

22Mikhail Sergeyevich Gorbachev was Secretary General of the Communist Party of the Soviet Union at the
time.
2Strategic Arms Reduction Treaty.



34 5. Empirical Results

After the dissolve of the Soviet Union in 1991 relations between Russia under Yeltsin®*
and the United States under Bush and, later, Clinton remained generally warm?’, trade and
diplomatic relations from the Soviet era remained intact, at least until the NATO bomb-
ing of Yugoslavia in 1999. Political issues between Russia and the United States remained

present throughout the first decade of the 215 century”®

, although this did not result in
military conflicts. Remarkably, trade flows increased during this period. An explanation
could be that economic ties play only a minor role in the relationship between Russia and
the United States compared to political and security issues and hence cannot be employed

to resolve conflict.

4.5

H
Trade

War

1960 1965 1970 1975 1980 1985 1980 1995 2000 2005 2010
Years

Figure 5.3: Trade and war between the United States and Russia.

The result of the VAR model and Granger Causality test can be seen in table 5.3. The
optimal lag length was determined to be two lags. Cointegration among the variables was
found but the adjustment term of the MID equation was not significant so it will not be
considered here. None of the coefficients in the model come close to being significant, so

no causal relationship between trade and conflict seems to be present in this case study.

24Boris Nikolayevich Yeltsin became the first president of the Russian Federation.

251n this period Russia also joined the World Bank and the IMF with help from the United States whose aid
also helped Russia with market economy reforms (Russell, 2018).

26The American invasion of Iraq in 2003, the enlargement of NATO in 2004 and the United States’ plans to
build a missile shield in Poland in 2007.
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Table 5.3: Case study: United States - Russia

Granger
VAR model Causality Test
coef. P-value

Observations: 49 Loglikelihood: 1115.48
R%: 0.5435 P> chi’: 0.0310
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5.2. Panel Data

5.2.1. Vector Autoregressive Model

The results of the pVAR model can be found in table 5.4. Only the conflict and trade equa-
tions are displayed. It can be seen that both models (L1 and L2) indicate that causality
is running from trade to conflict, which answers the first hypothesis. A causality running
from conflict to trade is found in the trade equation of the L1 model, the L2 model reports
an insignificant result however. Note that the "Log of Distance" variable is added to the

equations as an exogenous variable, which are not lagged in the pVAR model.

Table 5.4: Results panel data vector autoregressive model

Conflict equation
Granger Granger

pVvVAhk model (L1) pVvAk model (L2)
VAR model (L1) Causality (L1) VAR model (L2) Causality (12)
coef. P-value P-value coef. P-value P-value

Trade equation

Observations: 75.481 64.253
Final GMM Criterion: 0,0117 0,0181
MAIC: 579,98 342,05

5.2.2. Conflict and Trade Regressions
The results of the probit model and OLS regression can be seen in table 5.5. The conflict
regression with excluded gravity variables is displayed as "Conflict 1", this model is only

used for answering the third hypothesis. "Conflict 2" will be used for further analysis. The
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models indicate a significant negative effect of trade on conflict and a significant negative

effect of conflict in trade, which answers the second hypothesis.

The marginal effect of trade is displayed in figure A.2. Note that the x-axis has a log-
arithmic scale, so the approximate linear relationship between the probability of conflict
and the log of real bilateral trade reflects an exponential relationship between the proba-
bility of conflict and real bilateral trade in absolute terms. To demonstrate, it shows that the
likelihood of war at zero bilateral trade is about 0.5%, this is what is to be expected since
in about 99.5% of all observations no conflict is observed. Trade has to increase by about
45,000 real U.S. dollars, relative to the nominal case of no trade, to get this likelihood down
to 0.4% (1—10 percentage point decrease; a relative decrease of 20%). In the mean, however,
the likelihood of conflict is 0.357%, in order for this likelihood to go down to 0.353% (%
percentage point decrease; a relative decrease of 10%) trade has to increase by 115.5 billion
real U.S. dollars on average (a 472.59% increase). For a relative decrease of 1% in the mean,

real bilateral trade has to increase by 198 million real U.S. dollars (a 81.16% increase).
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Figure 5.4: Predictive margins with 95% confidence Intervals

Looking at the results of "Conflict 2" in table 5.5, the intensity of bilateral trade has an
insignificant coefficient. When itis not interacted with real bilateral trade it becomes signif-

icant however. This is an indication that the likelihood of a military dispute decreases when
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real bilateral trade has a higher intensity, which answers the fifth hypothesis. Considering
the gravity variables, GDP and distance have a significant effect on both trade and con-
flict®” (as does contiguity). Furthermore, the effect of trade on conflict becomes very small
and insignificant when the gravity variables are excluded from the model (see "Conflict 1").
Also note that the pseudo R2 drops, as does the log likelihood, even though "Conflict 1" has
more observations. These results are indicating that the gravity variables can indeed help
predict the effect of real bilateral trade on the likelihood of conflict and also increase the

reliability of the model as a whole. These results answer the third hypothesis.

Table 5.5: Results of the probit model on conflict and regression on real bilateral trade

Conflict 1 Conflict 2 2 Trade

Label coef. p-value coef. coef. p-value

Log likelihood -2,112.72 -1899.25 Prob>F  0.000
Number of obs 125,029 112,080 108,755
Pseudo R? 0.3669 0.3930 R? 0.4245

Other coefficients of interest are the dummy variables common GATT/WTO member-

ship and one GATT/WTO member, interestingly enough, in the conflict model, they have

opposite signs. Indicating that when both states are a member of the WTO the likelihood

27The predictive margins of the gravity variables on conflict are depicted in appendix A.3.
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of conflict decreases in comparison to no members, but when only one state is a mem-
ber of the WTO the likelihood of conflict actually increases. The coefficient of common
GATT/WTO membership is not significant though. So, even though evidence is found of
the pacifying effect of trade in this analysis, this cannot be extended to a pacifying effect
of simply being a WTO member. Trade_one does seem to indicate that non-WTO mem-
bers are more likely to have a military conflict with WTO members than other non-WTO
members. The forth hypothesis can be answered, it can be stated that no benefits of trade
system membership are found, in the context of conflict prevention at least. Both dummies
have significant positive coefficients in the trade regression, indicating that WTO members
trade more with non-WTO members than non-WTO members do. Moreover, WTO mem-
bers trade more among each other than non-WTO members do among each other. Given
the pacifying effect of trade and the increased trade flows among WTO members, member-

ship does influence the likelihood of conflict, but only through bilateral trade.

The variables of religion and language are not included in the conflict model because
their addition would decrease the models adjusted R?. Apparently these variables are not
very important when you want to explain variance in the likelihood of conflict. Granted,
these variables do contain a significant amount of missing values, which can also influence
the adjusted R?. The language and religion variables did have a significant result in the
trade regression. So they do explain variance in bilateral trade levels. As is to be expected,
since they are often applied as effective control variables in the gravity model (Melitz and

Toubal, 2014).

As a final remark, none of the formal interstate alliance indicators have a significant ef-
fect on conflict with the exception of a defence pact, this is the only sort of pact that seems
to be effective in preventing conflict. Peculiarly, their effect on real bilateral trade is am-
biguous, whilst an entente statement, a defense pact and a neutrality pact seem to have a
significant positive coefficient, a non-aggression pact has a significant negative coefficient.
An explanation could be, and I am speculating here, that a non-aggression pact is generally
less specified than a neutrality pact and is thus more often signed between hostile states
rather than genuine allied states. This could be a reason for the negative coefficient, under

the assumption that trade relations are actually worse between hostile states, that is.
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Further Results

6.1. Case Studies

An overview of the diagnostics is provided in table 6.1. "Max rank cointegration" displays
how many equations from the unrestricted VAR had cointegrated time series. "Stability"
displays the highest modulus of the eigenvalue of all the parameters in the model. If at
least one eigenvalue is greater than one, the stability condition is not satisfied. Note that
the variables are all stationary, stability implies stationarity but stationarity does not imply
stability. One value in the case study "the United States - China" does not satisfy the sta-
bility condition. "Residual autocorrelation" displays the p-values from the Lagrange Mul-
tiplier test for autocorrelation, it should be interpreted based on the amount of lags in the
model (L2 for "the United States - China" and "the United States - Russia", and L1 for "the
United States - Iran"). When p > 0.05 the null hypothesis of no autocorrelation cannot be
rejected. In the case study "the United States - Russia" autocorrelation was found. "Nor-
mality" shows the Jarque-Bera statistic, if p > 0.05 the null hypothesis that the residuals
are normally distributed cannot be rejected. Only the residuals in the "the United States -

Russia" case study are not normally distributed.

Table 6.1: Diagnostics of the case studies

Dvad Max Rank Stabili Residual Residual Normali
—yac Cointegration Stabliity Autocorrelation(L1) Autocorrelation(L2) Normality

Considering these diagnostics there are two studies which have BLUE coefficients and

41
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that are "the United States - Iran" and "the United States - China". Although the magni-
tudes of the significant coefficients in these models are nonsensical. These case studies
give no indication of a causality running from trade to conflict whatsoever. There can be
many explanations for these results. Since only dyads with the United States are consid-
ered, maybe it is a trait of the United States specifically to go to war in disregard of there
trade relations. Or maybe trade flows with these three countries were simply too small to
deter the United States to go to war. Another explanation could be that trade did actually
deter conflict, only that it was subordinate to other political considerations at the time. The
point is, these results tell us basically nothing. Even if all the models had BLUE coefficients
and would have indicated that there is a causal relationship between trade and conflict the
external validity and sample size would be too small to extrapolate these results to a gen-
eral case on the relationship between trade and conflict (which was never the goal of these

case studies anyway).

What these results do show is that trade and war can be related in many different ways,
this is also seen in the ordered probit models of the case studies displayed in appendix A.4.
Even though no case study finds a significant coefficient of trade on conflict, it does show
that the signs and magnitudes differ greatly between the studies. The correlation between
trade and conflict is also given in appendix A.4 and it differs greatly from case to case as
well. This is an indication that whatever the result of the panel-wide analysis may be, each
case varies significantly from the next and the role of real bilateral trade may not be the
same within each dyad. This seriously affects the policy implications of this research. When
policy decisions are made, one should first examine the role of trade in each dyad and put

a weight to its (possibly) pacifying effect.

6.2. Panel Data

6.2.1. Vector Autoregressive Model

The diagnostics of the pVAR model can be seen in table 6.2. As mentioned, only the stabil-
ity condition is measured directly, normality, serial autocorrelation and heteroscedasticity
are derived from a manual replication of the MID and trade equations in the pVAR matrix

(see appendix A.2). Both models satisfy the stability condition. For both models and equa-
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tions the residuals are not normally distributed according to the Jarque-Bera statistic, this
is because the independent variable is a dummy (MIDNumber2) and 99,57% of the obser-
vations equal zero (which is not the case with the case studies). So the residual plots have a

very slim peak near zero and a very small bump near one. This result was to be expected.

Autocorrelation of the residuals was only found in the L1 model of the conflict equation
and on both models of the trade equation. In the residuals of both models and equations
heteroscedasticity was observed. This result is also expected since we could only include
a few variables in the pVAR model due to the size of the dataset and limited processing

capabilities. It indicates that the pVAR model suffers from omitted variable bias.

Table 6.2: Diagnostics pVAR

pVAR model (L1) pVAR model (L2)

Even though the coefficients of both models are not BLUE. These results are still a de-
cent indication of causality, given the restrictions metioned above. Both models indicate
that trade Granger causes conflict at a significance level of 5%. With this result the first hy-
pothesis can be answered, it can be stated that evidence for a unilateral causality running

from trade to conflict was found.

6.2.2, Probit and Ordinary Least Squares Model

The DWH test indicates that real bilateral trade suffers from endogeinity (the p-value of the
residuals was 0.000), this issue is not easily resolved because good instrumental variables
are needed. Moreover, the models show that trade influences conflict but conflict also in-

fluences trade. This is an indication that the model suffers from simultaneity as well.

The diagnostic tests of the probit model can be seen in table 6.3. The linktest shows

that the model is correctly specified since _hat is significant and _hatsq is not. Further-
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more, the data seems to have a decent goodness-of-fit since the chi? is very significant.
However, there does seem to be a lot of multicollinearity, this diagnostic stays within ac-
ceptable range (> 0.1) when the probit model contains less than ten variables or so, when
more are added (in arbitrary order) multicollinearity is found. This result is to be expected
considering some of the high correlations displayed in table 3.3. Multicollinearity makes
it difficult to estimate the marginal effect of each individual variable but it does not bias
the coefficients. No further action will be taken since variable selection is solely based on

McFadden’s adjusted R?, as is mentioned section 4.2.

Table 6.3: Diagnostics probit model

Linktest P >Chi® multicollinearity
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Conclusion

7.1. Hypothesis One

1. There is an identifiable causality running from trade to conflict.

A unilateral causality was found running from trade to conflict, where trade Granger
causes conflict (see table 5.4). Surprisingly, research on the causality running from conflict
to trade was less conclusive. These results are puzzling on logical grounds. One would ex-
pect that if trade was to deter conflict, conflict was to deter trade as well. Even though the
pVAR model satisfies the stability condition, diagnostic tests on the residuals have pointed
out that the estimators are not BLUE (which is inherent to OLS regression on the kind of
data that is used). This means that the reliability of the pVAR model is somewhat question-
able.

7.2. Hypothesis Two

2. Real bilateral trade will reduce the likelihood of interstate conflict.

The probit model in table 5.5 finds a near-linear relationship between the likelihood of
conflict and the log of real bilateral trade, which reflects an exponential relationship be-
tween the likelihood of conflict and real bilateral trade in absolute terms. In the mean, the
marginal effect of an increase in bilateral trade volumes by 81.16%, is to decreases the like-
lihood of conflict by 1% on average. The overall variance in the likelihood of conflict is very
low, it runs from a little over 0.5% to about 0.3%. So, note that the decrease in probability

of conflict is relative to these figures.

45
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The DWH test has demonstrated that the effect of trade on conflict did suffer from en-
dogeinity. Moreover, the trade regression demonstrates that it also suffers from simultane-
ity. To solve these issues, future research could be focused on finding reliable and relevant
instruments for bilateral trade. Another problem identified by the diagnostic tests is multi-
collinearity, it does not bias the coefficients but it does put into question the interpretability
of the marginal effects in the model, since collinearity means that the estimators of the vari-
ables are highly interdependent. Results of regression analyses are commonly interpreted
independently, keeping everything else constant. Under multicollinearity this interpreta-
tion is not very realistic, which could have serious consequences for the results as described

above.

7.3. Hypothesis Three

3. The gravity variables significantly influence the effect of trade on conflict.

The two probit models, "Conflict 1" and "Conflict 2" in table 5.5, show that addition of
the gravity variables greatly enhances the reliability of the model as a whole and the effect of
trade on conflict in particular. The coefficient of real bilateral trade gains in magnitude and
significance with their addition. Furthermore, the variables themselves have significant
coefficients in both the conflict and trade regression, the likelihood of conflict reduces with
distance and increases with GDP (the predictive margins are depicted in appendix A.3) as

does the level of real bilateral trade.

7.4. Hypothesis Four

4. Members of the World Trade Organization are less likely to engage in conflict.

No evidence was found for the benefits of a WTO membership in the context of conflict
prevention. The only evidence found is that the likelihood of conflict increases when one
state in the dyad is a WTO member as opposed to no members in the dyad, which is basi-
cally the opposite of what the WTO states (World Trade Organization, 2019, p. 46). Indirect
evidence of the pacific claim is found however. Since both dummies in the trade regression

(see table 5.5) have a significant positive coefficient, whereby trade_common > trade_one.
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This indicates that WTO members trade more in general. Given it is known that trade does
have a pacifying effect by itself. It can be stated that trade system membership only influ-
ences the likelihood of conflict through the increased levels of bilateral trade. Increasing
international trade would be more effective in preventing conflict than becoming a WTO

member and maintaining present (bilateral) trade volumes.

7.5. Hypothesis Five

5. A higher intensity of bilateral trade will lower the probability of conflict.

The coefficient of the intensity of bilateral trade was not significant in the models dis-
played in table 5.5. But this was only the case when it is interacted with real bilateral trade.
When it is added to the model by itself it keeps the negative sign and becomes significant.
This regression is not displayed however, because the interaction variable increased the ad-
justed R? of the probit models. Moreover, it made the coefficient of real bilateral trade more
significant and, in the end, that was the variable of interest. By itself, intensity of bilateral
trade was significant, meaning that the likelihood of conflict between two states decreases
when trade volumes within the dyad increases with respect to the total international trade

volume of both states.

7.6. Research Question

Can international trade reduce interstate conflicts?

In this research, evidence of the pacifying effect of trade was found, hence it can be
concluded that trade does reduce conflict. More specifically, for a 1% decrease in the prob-
ability of conflict real bilateral trade has to increase by 81.16% on average. This effect can be
enhanced through a higher intensity of bilateral trade. There are some drawbacks to this re-
sult though. Diagnostic tests show that both the assumptions of the probit model and the
pVAR are not completely met, meaning that the reliability of their results is questionable

and it makes straightforward interpretation difficult.

The case studies have shown that the relationship between trade and war can differ

greatly from one case to the next, this makes the policy implications of this research quite
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indistinct. In general, trade reduces the likelihood of conflict. Absolute trade volumes have
to increase by only a very small amount for a significant decrease in the probability of con-
flicts when initial trade flows are zero. When trade flows are initially high however, vast
amounts of auxiliary trade volumes are needed in order to decrease the likelihood of con-

flict. Which is, of course, not always feasible in reality.

Relating back to the discussion between the realist and liberals mentioned in the in-
troduction, this research supports the liberal argument, as does most empirical research.
Sometimes conventional wisdom is coincidentally just the truth. The discussion is far from
over however, the results of this research are nowhere near reliable enough to close the dis-
cussion indefinitely. Especially the endogeity of bilateral trade in the models is worrisome,

further research should focus on finding good instruments to solve this issue.

If a human disagrees with you, let him live. In a hundred billion galaxies, you will not find

another. - Carl Sagan, 1980



A.1. Example Case Studies

1 % import data

2 import excel "...", sheet("...") firstrow

n n

3% set variables

14

replace

generate
generate
replace

generate
generate
generate
generate
generate
generate
generate

GDP =. if GDP ==-9
Tradel = Trade+*1000000
InTradel = In(Tradel)

InTradel =0 if InTradel ==.

Inmilex_t = In(milex_t)
Inmilper_t = In(milper_t)
Inirst_t = In(irst_t)
Inpec_t = In(pec_t)

In (tpop_t)
Inupop_t = In(upop_t)
InGDP = 1n (GDP)

Intpop_t

15 % set time

16 tsset year

Appendix

17 % plot time series to preliminary eyeball the relationship
18 line MIDNumber InTradel IOBT_NX Inmilex_t Inmilper_t Inirst_t Inpec_t
Intpop_t Inupop_t cinc_t InGDP year, legend (size (medsmall))

19 % stationarity test

20
21
22
23
24

dfuller
dfuller
dfuller
dfuller
dfuller

MIDNumber, lags (1)
InTradel, lags(1)
IOBT_NX, lags (1)

Inmilex_t, lags(1)

Inmilper_t, lags(1)
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25
26
27
28
29
30

50 A. Appendix
dfuller Inirst_t, lags(1)

dfuller Inpec_t, lags(1)

dfuller Intpop_t, lags(1)

dfuller Inupop_t, lags(1)

dfuller cinc_t, lags(1)

dfuller InGDP, lags (1)

31 % all but Intpop_t are non-stationary
d.MIDNumber, lags (1)

32
33
34
35
36
37
38
39
40
41
42

dfuller
dfuller
dfuller
dfuller
dfuller
dfuller
dfuller
dfuller
dfuller
dfuller
dfuller

d.
JOBT_NX, lags (1)
.Inmilex_t, lags(1)

(TN ol « Nl « Tl « P « i o 1

InTradel, lags(1)

.Inmilper_t, lags(1)
.Inirst_t, lags(1)
.Inpec_t, lags (1)
.Intpop_t, lags(1)
.Inupop_t, lags(1)
d.
d.

cinc_t, lags(1)
InGDP, lags(1)

43 % stationary after first difference: MIDNumber InTradel IOBT_NX

44 % non—stationary after first difference: Intpop_t

Inmilex_t Inmilper_t Inirst_t

45 % drop missing values InGDP

46 % determine optimal lag length
47 varsoc MIDNumber InTradel IOBT_NX Inmilex_t Inmilper_t Inirst_t

Inpec_t Inupop_t cinc_t, maxlag(2)

48 % estimate the unrestricted var

49 var MIDNumber InTradel IOBT_NX Inmilex_t Inmilper_t lnirst_t

Inupop_t cinc_t, lag(l/2) dfk

50 % granger causality test

51 vargranger
52 % test for stationarity of the variables

53 varstable, graph

Inpec_t Inupop_t cinc_t InGDP

Inpec_t

54 % VAR satisfies stability condition, one variable lies just outside

55 % lagrange

the unitcircle

multiplier (M) test for

residuals

56 varlmar, mlag(2)

57 % there is no autocorrelation in the residuals at lagorder 2

autocorrelation of the

58 % the Jarque Bera statistic is used to test for normality of the
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68
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residuals

varnorm, jbera

% it shows that the residuals of the equation of MIDNumeber are
normally distributed at 5% level

% Johansen test for cointergration

vecrank MIDNumber InTradel IOBT_NX Inmilex_t Inmilper_t Inirst_t
Inpec_t Inupop_t cinc_t, trend(constant)

% run VEC model

vec MIDNumber InTradel IOBT NX Inmilex_t Inmilper_t lnirst_t Inpec_t
Inupop_t cinc_t, trend(constant)

% correlation

corr InTradel MIDNumber

% estimate ordered probit

oprobit MIDNumber c.InTradel##c.IOBT_NX c.Inmilex_t c.lnmilper_t c.
Inirst_t c.lnpec_t c.Intpop_t c.lnupop_t cinc_t

A.2, Diagnostic Tests pVAR

% set time

xtset Dyadindex year

set matsize 6400

% test stationarity of individual variables

xtunitroot fisher MIDNumber2 if Dyadsizeyears > 10, pp lags (1)
xtunitroot fisher InRealBiTradel if Dyadsizeyears > 10, pp lags(l) tr
xtunitroot fisher InGDP if Dyadsizeyears > 10, pp lags(1l) tr
xtunitroot fisher cinc_t if Dyadsizeyears > 10, pp lags (1)
xtunitroot fisher InDistance if Dyadsizeyears > 10, pp lags (1)

% test on first difference

generate dMIDNumber = d.MIDNumber

generate dlnRealBiTrade = d.InRealBiTrade

generate dInGDP = d.InGDP

generate dcinc_t = d.cinc_t

generate dlnDistance = d.InDistance

xtunitroot fisher dMIDNumber if Dyadsizeyears > 10, pp lags(1)
xtunitroot fisher dlnRealBiTradel if Dyadsizeyears > 10, pp lags(1l) tr
xtunitroot fisher dinGDP if Dyadsizeyears > 10, pp lags(1l) tr
xtunitroot fisher dcinc_t if Dyadsizeyears > 10, pp lags (1)
xtunitroot fisher dlnDistance if Dyadsizeyears > 10, pp lags (1)

21 % all are stationary after first differnce so we continue
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22 % paneldata vector autoregressive model with one lag, assume that
variables are not cointergrated

23 % (findit pvar)

24 pvar MIDNumber2 InRealBiTradel cinc_t InGDP if Dyadsizeyears > 10,
instl(1/2) td exog(lnDistance)

25 % granger is implied because we use one lag, but for good measure:

26 pvargranger

27 % test for stability (implies stationarity)

28 pvarstable, graph

29 % (ssc instal jb)

30 by Dyadindex : gen lagiMIDNumber2 = MIDNumber2[_n—1]

31 by Dyadindex : gen lagllnRealBiTradel = InRealBiTradel [_n-1]

32 by Dyadindex : gen lagllnGDP = InGDP[_n-1]

33 by Dyadindex : gen laglcinc_t = cinc_t[_n—-1]

34 % conflict equation

35 reg MIDNumber2 lagIMIDNumber2 lagllnRealBiTradel lagllnGDP laglcinc_t
InDistance if Dyadsizeyears > 10

36 % test for hetroskelasticity of the residuals

37 estat ovtest

38 % test for normality of the residuals

39 predict residlc, residuals

40 histogram residlc, kdensity normal

41 jb residlc

42 % test for serial autocorrelation of the resiudals

43 % (findit xtserial)

44 xtserial residlc if Dyadsizeyears > 10

45 % trade equation

46 reg InRealBiTradel lagiMIDNumber2 lagllnRealBiTradel lagllnGDP
laglcinc_t lagllnDistance if Dyadsizeyears > 10

47 estat ovtest

48 predict residlt, residuals

49 histogram residlt, kdensity normal

50 jb residlt

51 xtserial residlt if Dyadsizeyears > 10
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A.3. Predictive Margins Gravity Variables
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Figure A.1: Predictive margins InGDP with 95% confidence Intervals
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Figure A.2: Predictive margins InDistance with 95% confidence Intervals
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A.4. Ordered Probit Model Case Studies

Table A.1: Ordered probit model case studies

U.S.A. -Iran U.S.A. - China U.S.A. - Russia
Name coef. p-value coef. p-value coef. p-value

Log likelihood -22.2919 -23.3518 -36.6869
Prob > chi? 0.0000 0.0000 0.0004
Number of obs 50 50 51
Pseudo R? 0.4909 0.5190 0.3032

Corr. trade and conflict 0.2662 -0.6246 -0.5254
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