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1 Introduction

The value of worldwide foreign direct investment (FDI) has increased signifi-
cantly since the early 1990s, from US$204 billion in 1990 to US$ 1868 billion
in 201613 with mergers and acquisitions (M&A) representing a large share of
total FDI (45 percent in 2016). Many observers view the rising participation of
developing countries’ economies in global financial flows broadly and FDI, par-
ticularly, as a potential driver of these countries’ economic growth. FDI flows
can not only directly ease financing constraints in recipient economies, but they
can also be a major conduit of technology diffusion (both hard technologies,
such as machinery and blueprints, and soft technologies, such as management

techniques and information) and learning spilloversﬂ

This paper makes an investigation of the drivers of FDI, by focusing on
cross-border M&A transactions at the sectoral level. We examine the deter-
minants of M&A decisions by building on the gravity model framework. This
methodology, commonly used in trade literature, has been used more recently
to understand the determinants of cross-border capital flows. We build upon
the existing literature by adding a novel aspect to the standard gravity equa-
tion. Largely missing in most of the current academic and policy discussion,
we analyze whether the structure of the financial network influences a country’s
investment decision. In line with the literature on informational barriers, we
investigate whether the decision to invest in a certain country depends on the
relationship between its partners and the targeted country, that is, firms are
more likely to invest in countries wherein partners have already invested. The
motives for foreign investments may vary across sectors. Hence, we separately
consider M&As in three different sectors —primary, light manufacturing, and
heavy manufacturing. Our study focuses on a large sample of 83 countries,

covering more than 94 percent of total flows between 2000 and 2016.

As a first step, we use a logit estimation to provide benchmark results char-
acterizing the drivers of cross-border M&A transactions. However, this method-

ology is unsuitable for evaluating potential dependencies among the countries

IData from UNCTAD.

2Romer| (1993) argues that the presence of multinational companies can narrow both the
“object gap” (the shortage of physical goods, such as factories and roads) and the “ideas gap”
(the shortage of knowledge used to create value added) in developing economies.



in the network. Indeed, it is likely that M&A decisions between an acquirer
and a target are not only dependent on the characteristics of these two coun-
tries, nor solely on the characteristics linking the acquirer with the target with
other countries, but also rely on other third countries. To account for high de-
gree dependencies, we estimate exponential random graph models (ERGM) for
cross-sectional data between 2000 and 2016. We also estimate temporal ERGM
models (TERGM) for the 2000-2016 period, though some computational issues

arise.

We find that the odds of an M&A investment are 4.2 times higher in light
manufacturing, 4.5 times higher in Primary, and 6.2 times higher in heavy man-
ufacturing when a partner country has already invested in a new location. These
odds are larger than some of the more traditional M&A determinants, such as

trade openness.

The remainder of the paper is organized as follows. Section [2] describes the
relevant literature. Section [3] presents the econometric methodology. Section
[] introduces the data and some descriptive statistics. Section [5| provides the

results. Finally, Section [6] summarizes and concludes.

2 Literature Review

This section first exposes the traditional determinants of M&A decision and
then turns to some elements of network analysis that can be found in the trade

and finance literature.

2.1 Traditional determinants of M&A investment

A domestic M&A typically takes place when the management of a firm per-
ceives the potential gain of acquiring another entity (see for example |[Jensen
and Ruback| (1983); |Jarrell et al.| (1988]); and |[Andrade et al. (2001)). These
gains can come from production efficiencies such as a reduction in contract-
ing costs across firms. Mergers can be driven by the motive of achieving tax
optimization or to gain market power. Furthermore, managers can take value-

decreasing acquisitions that increase their individual utility. Research on the



determinants of M&As also highlights the importance of intra-industrial flows.

Deregulation can also play a role in M&A activity.

Cross-border M&As can be affected by a wider range of factors, in addition
to the determinants listed above. For instance, the typical factors used to ex-
plain trade in goods can be relevant for cross-border financial investments, such
as geographic distance and differences in language, currencyﬂ legal framework,
colonial origin, and time zones. |Ahern et al| (2015 argue that these frictions
increase the cost associated with cross-border M&As. Information asymmetries
can also pose a major obstacle. For instance, an assessment of the valuation
of targeted firms can be more difficult for foreign firms. Differences in regu-
lations also impact cross-border M&A decisions; |Chari et al.| (2009) find that
developed-market acquirers benefit more from weaker contracting environments
in emerging markets. Additionally, currency fluctuations impact the profitabil-
ity of investments, independent of firms’ fundamentals. Standard gravity model

variables will be included in our setup.

Another key factor exposed by Rajan and Zingales| (1998) is the impor-
tance of the state of development of financial markets. The existence of a well-
developed market represents a source of comparative advantage for a country
in industries that are more dependent on external finance; conversely, the costs
imposed by a lack of financial development can impede the development of a
new sector. Therefore, the level of financial development impacts not only the
amount of inflow but also determines the developments of certain sectors and

its concentration. We will consider the sectors in which investment are realized.

There has been a growing interest in understanding the role of trade in
goods as a determinant of financial flows. The classic Heckscher-Ohlin-Mundell
paradigm predicts that trade is an important factor in international capital
flows. It argues that exports are based on endowments —advanced economies
export capital. Additionally, the paradigm states that and trade and capital
flows are substitutes. Countries invest in locations to which they cannot export

their goods, thereby gaining access to their domestic markets. Consequently,

3De Sousa and Lochard| (2011) find that the Economic and Monetary Union (EMU) has
increased intra-EMU FDI stocks on average by around 30 percent.



trade integration reduces incentives for capital to flow to capital-scarce coun-
tries.

Recent theoretical work on international investment argues that trade and
capital flows can be complements rather than substitutes and that the emerging
economies export capital to advanced economies (Antras and Caballero| (2009);
Ju and Wei| (2011); [Jin| (2012))). A part of these effects may be rooted in
firm-level motives to export and invest abroad (Greenaway and Kneller| (2007));
Alfaro and Charlton| (2009))). Empirically, De la Torre et al.|(2015) use a cross-
country sectoral gravity framework to examine the influence of trade in the
decision of financial investment. Particularly, the authors include measures of
comparative advantage on traded goods for source and receiver countries as
dependent variables on a gravity equation for FDI. They find that advanced
economies tend to invest more in sectors wherein the receiver has a comparative
advantage, while the emerging and developing markets invest more in countries
wherein the receiver has a disadvantage. We integrate comparative advantages
of trade into the M&A determinants.

2.2 Network determinants of bilateral decision

The core of this paper digs into the importance of the information barrier at the
time of investing in a new country. This paper shares with |Chaney| (2014)) the
notion of information as the key friction in international relationships. As per
Chaney| (2014), if a certain firm exports to country a in year ¢, then it is more
likely to enter into a country b geographically close to a in year t + 1 , even if
b is not close to the firm. The possibility to use existing contacts to find new
ones gives an advantage to firms with many contacts. This generates a fat-tailed
distribution for the number of foreign contacts across firms. We apply a similar
reasoning to understand factors driving a new oversea M&A investment —if a
country had invested in country a in year ¢, then it is more likely to invest for

the first time in country b in year ¢t + 1, if a had already invested in b.

Empirical work including third-country effects on FDI decisions is sparse.
The “export-platform” literature (Ekholm et al| (2007)), [Yeaple (2003),
Bergstrand and Egger| (2007))) is close to our work. Export-platform refers to a
situation wherein a parent country invests in a particular host country with the

intention of serving “third” markets with exports of final goods from the affiliate



companies in the host country.

[Head et al.| (1995) use a conditional logit estimate to examine the choice

of location of 751 Japanese manufacturing plants built in the US, including a
specific variable for interdependence of the location decision across all possible
locations. Their estimates support the hypothesis that industry-level agglomer-

ation benefits play an important role in the location decision. Using a sample of

Japanese firms’ choices of regions within European countries, Head and Mayer|
show that not only the potential of the host market but also the potential
of markets in adjacent regions holds significance in determining location choice.

While Head et al| (1995) and Head and Mayer| (2004) use a discrete choice

model to assess the importance of third-country effect, such a framework im-

poses the independence of all the alternatives. Blonigen et al. (2007) allow a

more general setup using spatial econometrics. Their study finds suggestive evi-
dence of export-platform FDI for most industries within the developed European

countries.

To estimate the network impact, we need to estimate the determinants at
the country, dyad, and network levels simultaneously; this estimation is not
possible with the gravity framework. Unlike the spatial model of
, we use an ERGM that considers the network as a conditional factor on
a series of predictor terms (Erdés and Rényil (1959); [Frank and Strauss (1986);
Hunter and Handcock|(2006])). We also use the temporal extension of the ERGM
—the discrete TERGM —to analyze the dynamics of the networks
land Butts| (2013); Krivitsky and Handcock| (2014)). We focus on extra-dyadic

interdependencies that arise from an "alliance" network (Cranmer et al.| (2012)).

When making a decision concerning oversees M&As, firms are likely to consider
not only the characteristics of their targeted country (e.g., population and area)
or its relationship with them (e.g., size of the bilateral trade, border effects, and

potential information asymmetries) but also what happens in other "alliances."

To the best of our knowledge, the contemporaneous project of (2017) is

the only other paper using ERGM in international economics. (2017))
reestimates the traditional trade gravity model, by integrating network variables

in a probit model of trade incidence and in an ERGM. He concludes that both
modelizations represent a better modeling environment than the classical gravity

model.



3 Methodology

In lieu of the traditional setup, ERGM and TERGM allow the examination of
higher level dependencies in an M&A network. The observed M&A network
is considered one of the many networks that had the potential to realize. It
represents a realization of a random draw from a distribution of all the possible
M&A networks. Statistical inferences will give information on the determinants

of the realized network.

3.1 Exponential random graph model

To estimate the impact of the network on an M&A decision, we use an ERGM.
ERGMs are a general class of models based in exponential-family theory that
specify the probability distribution of random networks. Through ERGM, it is
possible to identify factors that maximize the probability of the emergence of a

network with similar properties as the structure of the observed network.

In an ERGM, the probability to observe a network g depends on an associ-
ated vector of statistics S(g) that might include, for instance, the density of the
network, number of mutual links, or number of triangles. The general form of

the probability of realization of a network is the following:

P = 4lf) = B S (1)

where Y is the random variable for the state of the network (with realization
y), B is a vector of model parameters, S(y) the vector of model statistics for
network y, exp(8.S(y)) the probability of observing y, and the denominator
> exp(B.S(y")) is the sum of all other possible networks. The value of 5 should
be interpreted as the log-odds impact of the variable on the appearance of a tie

between two countries.

There are two main challenges in estimating ERGMs. The first is a com-
putational one. To estimate the likelihood of a given network, we need to es-
timate the likelihood of other networks as well (denominator in the probability
equation). Estimating the universe of all other networks challenges the current

computational possibility, as the number of possible networks grows exponen-



tially with the number of nodes. To deal with this issue, we use the Markov
Chain Monte Carlo (MCMC) sampling techniques to draw networks and esti-
mate ERGMs (Snijders (2002); Handcock et al.| (2003)). MCMC is based on
the generation of a distribution of random graphs by stochastic simulation from
a starting set of parameters, which are refined through comparison with the
observed graph across iterations. The process ends once the parameters are
stabilized. However, reaching convergence remains an issue for many ERGM
specifications (Handcock et al.| (2003); Hunter et al.| (2008))).

The second challenge is in the consistency of the estimates. At the difference,
with standard models, increasing the number of observations in an ERGM is not
necessarily associated with an increase in the accuracy of the results. Following
Jackson| (2010), a necessary condition for consistency is the “non-conflicted”
condition. In some small neighborhoods, the expected value of statistics must be
unconstrained, that is, each realization must be jointly feasible. To respect this
condition, we exclude isolate nodes from our sample. A first sufficient condition
is that different parameters must distinguish themselves with different expected
statistics. This is a minimal condition, because if two parameters generate
too similar outputs, the realized statistics do not allow to distinguish between
them. The second sufficient condition is that statistics must be appropriately
normalized and concentrate around their means. If this condition is not realized,

observing the statistics would not allow us to back out to a parameter.

To assess the accuracy of our prediction, we compare the structures of the
simulated network and the observed network. Following|Hunter et al.| (2008)), we
compare the goodness of fit of the degree distribution, distribution of edgewise
shared partners, and geodesic distribution. The closer is the simulated distribu-

tion of the observed network, the more accurate and reliable is the estimation.

3.2 Temporal exponential random graph model

To transition to a TERGM, we need to add a matrix to account for the dynamic.
To model the transition from network Y* at time t to a network Y (*+1) at time
t + 1, we assume a separable TERGM. The formation and dissolution of ties
occur independently from each other within each time step. Both the formation

and dissolution processes are modeled as separate ERGMs.



Let us define YT as the formation network generated as an ERGM. Formally,

Pa(Y* =yt Y% 5T) = Ze:fp(éfé%yp))

(2)

Dissolution network Y~ is generated simultaneously. Thus, formally,

Pa(Y™ =y [Y557) = Ze:;;((ﬂ B:.’? g’(/yz))) (3)

The cross-sectional network at time ¢ + 1 is constructed by applying change
YT and Y~ to y'. Formally,

Yl =y 3 (YT -YH) - (Y -Y") (4)

3.3 Obtaining convergence

One challenge faced in using ERGM and TERGM estimations is the difficulty

to reach convergence. The following are ways to obtain converging results:

e We constrain the set of possible networks to those with the same number of
ties as the observed network. This restriction ensures that only reasonable
networks are used in the estimation. This eliminates unrealistic networks
in which there are no ties or all nodes are connected. The coefficient of
bilateral trade is then interpreted as the estimation of which countries

invest in M&As, given a fixed prevalence of ties.

e We binarized the matrix of M&A flows and use a dummy for High Income

countries instead of their GDPs.

e Using the IMF classification, we limit the set of nodes to high income and
emerging/developing countries, and exclude low income economies. The
sample is reduced to 83 countries, representing nevertheless more than 94
percent of global flows (see Figure [2| and Annex |Al]).



4 Data and descriptive statistics

We analyze the cross-border decisions of M&A investment. We choose M&A
investments for two reasons: 1) M&As are long-term investments, as they mean
that the acquirer takes “control of assets and operations” (UNCTAD 2000). 2)

The quality of data is generally better than for other investments.

Data on M&As are taken from the Thompson Reuter’s Security Data Cor-
poration Platinum database for operations realized between 2000 and 2016. We
aggregate the data by country and obtain a bilateral database at the country
level. Sectors of investment are classified using the 4-digit Standard Indus-
trial Classification (SIC) and based on the receiving firm classification. Using
network analysis terminologies, countries are represented by nodes, and M&A
outflows are represented by direct ties linking a pair of nodes. The network is
binarized. Moreover, we distinguish three types of investments: in the primary
sector (including agriculture, mining, and oil), in the light manufacturing sec-
tor (including food, textiles, and wood), and in the heavy manufacturing sector
(including chemicals, metals, machinery, and equipment). We construct one

network by sector and by year (Figure [1f).
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Figure 1: Cross-border M&A investment network by sector in 2016

(a) Primary sector
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Source: Thompson Reuter’s Security Data Corporation Platinum database and author’s cal-
culations.
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4.1 Dyad level variables

In recent M&A literature, trade is an essential determinant. In this study,
we use the concept of net relative comparative advantage (NRCA) constructed
following Vollrath (1991)) to understand the impact of trade on investmentﬂ
Formally,

Xija/ (ZW Xijie = met)
(Dvi Xt — Xijt)
[(Zw,j Xijt = 2 Xz',j,t) = (2vi Xije — Xm',t)]

RCAi,j,t =In

where X(i, j,t) refers to the exports of country i in industry j in period
t. The dependent variable is specified as log(1 + flows) in order to explicitly
account for the large number of observations equal to zero. All regressions

control for both fixed source and host-country effects.

We calculate the NRCA at the bilateral level for each sector and year based
on bilateral exports from UN Comtrade/World Integrated Trade Solution. The
dataset covers the period from 2000 to 2016 for 205 source and recipient coun-
tries. We aggregate the database to the bilateral country level using the 4-digit
Standard International Trade Classification (SITC). SITC and SIC (for M&A
classification) are not directly comparable: SITC is a classification of goods,
while SIC is a classification of industries. Thus, we use Eurostat’s conversion
tables to obtain each SITC code associated with the 4-digit SIC codes. We then
aggregate the data in the three aggregate sectors.

In our analysis, we control for an exogenous variables that could impact
M&A investment. The control variables are both node-specific and dyadic-
specific, and they are adapted to finance from the literature on gravity mod-
els. The controls variables are obtained from the GeoDist database of Centre
d’Etudes Prospectives et d’Informations Internationales, The World Factbook
of the Central Intelligence Agency, and World Development Indicators by the

World Bank. We include trade openness as the sum of exports and imports. We

4Unlike the traditional definition of relative comparative advantage, [Vollrath| (1991)’s
equation considers the market share of exporters.
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also include distance, longitude, and latitude (all in km). We control based on
differences in time zones (in hours) as they may impact financial transactions.
Finally, we consider the common language, common legal origin, and colonial

history.

4.2 Network level variables

We include two variables at the structural network level. First, we include the
edges that corresponds to the number of links in the network. They can be

interpreted as intercept parameters in a bilateral framework and are required in
ERGM configuration (Snijders et al.| (2006]); Hunter| (2007))).

Second, we include a measure of transitivity to represent the shared partner
distribution (Hunter and Handcock| (2006); Hunter| (2007))). This term adds
one network statistic to the model equal to the geometrically weighted edgewise
shared partner (GWESP) distribution with weight parameter alpha. It measures
how frequently two nodes are connected by a link as well as by an indirect
connection of length 2. The significant and positive GWESP coeflicient points to
transitivity in the network that is beyond the transitivity that may be explained
solely by nodal characteristics. This suggests that countries are more likely to
realize an M&A with countries that are also connected to one another.

The shared partner distribution is an alternative approach to counting tri-
angles (Goodreau et al.| (2009)). Two countries share a partner if both have a
tie to the same country, and each shared partner forms a triangle if the original
pair are tied. Unlike the census of triangles or the clustering coefficient (which
produce a single measure for the whole network), the shared partner count is
taken on each edge and produce a distribution of counts. The GWESP statistics
is a parametric form of this count distribution; each additional shared partner
has a decreasing positive impact on the probability of two countries to become
partners.

The GWESP statistics is equal to:

GWESP = e* E? {1 - (1- e—a)"'} Di (6)

where p; equals the number of country pairs who are connected and who

14



share exactly ¢ partners. This statistics includes a parameter « , that controls
for the geometric rate of decline in the effect of triad closure on tie probability
for an increasing number of shared partners. We adopt a value of 0.25 for «,
standard in the literature. We explore alternative values ranging from 0 to 0.5

with relatively small impact on coefficient estimates or on the model fit.

5 Results

This section empirically estimates the determinants of M&A investments, by
testing the trade openness variable and gravity variables in a logit regression
before estimating the potential impact of network variables with the ERGM and
TERGM procedures.

5.1 Logit estimations

The regressions in Table[I]explore in more detail the relationship between M&A
and trade flows at the country-pair level using logit estimatesﬂ Particularly,
the regressions link M&A flows with the comparative advantages of the source
and receiving countries for each of the following three sectors: primary, light
manufacturing, and heavy manufacturing. The regressions also include gravity
controls. The first three columns refer to a cross-country regression for 2016,
while columns (4) to (6) estimate a cross-country panel extending from 2000 to
2016.

The first pattern that emerges from Table [1] is that, even after controlling
with gravity variables for common factors that can jointly drive trade and lend-
ing decisions, high-income countries tend to invest more in any of the three sec-
tor. The high-income variable is set as a proxy for the GDP acquirer because the
usage of a continuous variable of GDP prevents convergence in ERGM/TERGM
estimations. The countries that are more open also tend to invest more (mea-
sured as the sum of exports and imports). In 2016, an increase in one unit of

the log of trade openness variable (about 2.8 percentage points increase in trade

5This procedure is not considered standard in existing literature; M&A is usually estimated
with a two-step probit, such as in |Di Giovanni| (2005)), or by using Poisson pseudo-maximum-
likelihood (PPML), such as in [De la Torre et al.| (2015). However, due to computational
limitation, the ERGM can currently be run only on the binarized matrix. To facilitate the
analysis of the additional effect of network measures, we use a logit procedure as a first step.
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Table 1: Estimations of M&A determinants using Logit estimates

2016 2000-2016
L Light Heavy . Light Heavy
Primary Manuf. Manuf. Primary Manuf. Manuf.
(1) 2 () 4) (5) (6)
Trade Openness; 0.718%** 0.766%** 0.885%** 0.898*** 0.806%** 0.946%**
(0.11) (0.09) (0.09) (0.06) (0.04) (0.04)
High Income; 0.859** 0.885%** 0.758%** 1.166%** 1.137%%* 1.425%%*
(0.34) (0.27) (0.20) (0.17) (0.13) (0.12)
Net RCA;x 0.211%** -0.166 -0.351%** 0.0873%** 0.0667 -0.0743*
(0.06) (0.11) (0.12) (0.03) (0.05) (0.04)
Net RCAj, 0.169*** 0.383%** 0.669*** 0.0598%** 0.368*** 0.790%**
(0.05) (0.09) (0.08) (0.02) (0.04) (0.04)
Time difference 0.0883** -0.0486 0.00255 0.0215 -0.0912%F%  _(0.0437***
(0.04) (0.04) 0.02)  (0.02) (0.02)  (0.02)
Common language 0.814** 0.892%** 0.586** 0.991%** 0.820%** 0.762%**
(0.34) (0.30) (0.30) (0.27) (0.21) (0.22)
Colonial relationship 0.452 0.0638 0.600** 0.807** 0.538** 0.582%*
(0.38) (0.38) (0.29) (0.32) (0.23) (0.24)
Currency union -1.133 -1.395%** -0.192 -1.386%** -0.637FFF  _0.699%**
(0.79) (0.49) (0.28) (0.35) (0.21) (0.19))
Difference in latitude  -0.00809  -0.0163***  -0.0144*** -0.000589 -0.0144%**  -0.0115%***
(0.01) (0.01) (0.00) (0.00) (0.00) (0.00)
Common legal origin ~ 1.082%**  1.171%** 1.063%** 1.803%** 1.956%** 1.826%**
(0.29) (0.24) (0.19) (0.20) (0.13) (0.13)
Common border 1.612%%%  1.222%%* 0.871%%* 1.895%** 1.569%** 1.591%**
(0.43) (0.33) (0.28) (0.28) (0.19) (0.20)
Constant -18.93*F*  _18.82%** -20.39%** -25.32%F* -21.07FF* -23.26*F*
(1.97) (1.70) 1.71) (1.22) (0.86) (0.86)
Observations 6,806 6,806 6,806 115,702 115,702 115,702
N. of countries 83 83 83 83 83 83
R-squared 0.2494 0.2558 0.2868 - - -
Cluster error acq-tgt acq-tgt acq-tgt acq-tgt acq-tgt acq-tgt

Note: This table explores the relation between M&A flows and trade flows using sector-level data.
The dependent variable is dummy variable equals to one when the M&A flow between two countries
is positive, and zero otherwise. Total trade is measured as the sum of exports and imports. Relative

comparative advantage (RCA) is based on . All regressions include gravity control
variables that help explain levels of M&A flows between each country pair based on the differences
in latitude between countries, differences in time zones, whether they share a common language,
whether they have a common legal origin, and whether the receiver (sender) country is (or was) a
colony of the sender (receiver). The regressions also control for source- and target-country dum-
mies. The sample includes 83 countries. Standard errors are clustered by country pairs. Sources:
Calculations based on data from SDC Platinum and Comtrade.

openness) was associated with a higher probability of an M&A transaction of
0.7 percent in the primary sector, 0.8 in the light manufacturing sector and 0.9
percent in the heavy manufacturing sector.

In all the three sectors, there is a positive relationship between the relative
comparative advantage (RCA) of the receiver country and M&As. Countries
tend to invest in places with a comparative advantage in the sector they target,
thereby securing their provision. This is true for all the sectors, as observed
in 2016 and from 2000 to 2016. The evidence is different with respect to the

net comparative advantage of the acquirer. Countries with a net comparative
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advantage in the primary sector tend to invest abroad, while countries with a
comparative disadvantage tend to invest in the heavy manufacturing sector of
foreign countries. There is no statistical evidence regarding light manufacturing.

At a few exceptions, gravity variables tend to have the expected sign and are
statistically significant. Coeflicients associated with common languages, colonial
relationship, common legal origin, and common border are positive and most
of the time statistically significant; coefficients associated with a difference in
latitude are negative and statistically significant for the regression where the
dependent variable is M&A in the light and heavy manufacturing sectors. The
time difference is negative and statistically significant for the light and heavy
manufacturing sectors between 2000 and 2016. Otherwise, it is found to be not
statistically significant. The negative sign associated with the currency union is

unexpected and would require more research.

5.2 ERGM estimations

The regressions in Table [ build on the first three columns of Table [I] by in-
troducing a network element to the regression and using the ERGM estimation
methodology. Results in the ERGM reproduces remarkably well the variables
estimated with the logit, both in terms of sign and magnitude.

As for the logit results, even after controlling with gravity variables for com-
mon factors that can jointly drive trade and lending decisions, countries tend to
invest more in partners with which they have larger trade flows. There is also
no statistically significant relationship between the net RCA of source coun-
tries and M&A flows, but countries are more likely to invest in countries with
a positive net RCA in the heavy manufacturing sector. Results from gravity
variables are generally less statistically significant in the ERGM regression when

compared to the logit estimation.

The transitivity variable GWESP measures the influence of a third country
in one country’s decision to invest in another country. Precisely, it depicts the
likeliness of a country to invest in a destination where one of its partners has
already invested. This variable is positive and statistically significant for the
three sectors, confirming the influence of the network effect on the decision to
invest. The odds of an M&A investment are 4.1 times higher in light manufac-

turing sector, 4.7 times higher in the primary sector, and 6.2 times higher in
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Table 2: Estimations of M&A determinants using the Exponential Random
Graph Model

2016
Primary Light Manuf. Heavy Manuf.
m &) ®)
GWESP 1.54816%** 1.42276%%* 1.82064***
0.1811 0.16098 0.17403
High Income; 0.52982* 0.67606* 0.30705
0.26591 0.27645 0.19755
Trade Openness; 0.53991*** 0.53595%** 0.49849%***
0.08548 0.08006 0.06181
Net RCA i 0.539* 0.04858 -0.25272
0.21846 0.20151 0.17596
Net RCA ;. 0.52178%* -0.14125 0.50105%**
0.20173 0.1801 0.13176
Time difference 0.32651 -0.5492* -0.34946*
0.38793 0.25096 0.16763
Common language 0.34351 0.40806 0.11493
0.27177 0.28297 0.23589
Colonial relationship 0.42955 -0.0444 0.49192
0.33883 0.37301 0.26584
Currency union -0.79079 -1.50295** -0.17421
0.71188 0.57842 0.25978
Difference in latitude 0.12954 0.85063 0.1356
0.89068 0.86323 0.5868
Common legal origin  0.85866*** 0.84151%** 0.72245%%*
0.22756 0.20362 0.16275
Common border 1.72408%** 1.32523%** 0.83294**
0.3897 0.36213 0.29289
Edges -16.7497FF%  _15.9279%F* -14.5744***
1.97473 1.87308 1.37028
Observations 6,806 6,806 6,806
N. of countries 83 83 83
Triangles 80 147 940
AIC criteria 684.6 915.3 1410
BIC criteria 773.9 1005 1499

Note: This table explores the relation between M&A flows, trade flows, and network variable using
sector-level data. The dependent variable is the M&A flow between two countries. Total trade
is measured as the sum of exports and imports. The GWESP indicator stands for geometrically
weighted edgewise shared partner distribution and measures the likeliness of a common receiver
country for two countries linked with an M&A. Relative comparative advantage (RCA) is based on
Vollrath (1991). All regressions include gravity control variables that help explain levels of M&A
flows between each country pair based on the differences in latitude between countries, differences
in time zones, whether they share a common language, whether they have a common legal origin,
and whether the receiver (sender) country is (or was) a colony of the sender (receiver). The sample
includes 83 countries. Sources: Calculations based on data from SDC Platinum and Comtrade.

heavy manufacturing sector in the presence of a triangle. Annex @ presents
the goodness-of-fit statistics and horizontal parameter traces for each sectoral
regression. The goodness-of-fit compares the parameters predicted by the model
with the observed network. Both statistics are closed and the model appears to
be a good fit for all the three sectors. Additionally, the trace of the simulated
parameter values is relatively stable and these values vary around the mean over

the course of the iteration.
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A number of tests is run to confirm the robustness of the estimations. First,
the conclusions are are stable over the years, as it can be seen in Annex Table
[A4] [A5] and [A6] which displays the ERGM estimations for every year between
2000 and 2016 for the three sectors. Second, the conclusions hold when the
dependant variable is replaced by a five year rolling cumulative MA (refer to
Annex Table and [A9). Finally, restricting the sample to transactions
above 1 million US dollars does not impact the conclusions (refer to Annex
Table [A10] |A11} and |A12)).

5.3 TERGM estimations

Computational limitations do not allow the use of all the gravity variables char-
acterizing the relationship between dyads with the TERGM. Nevertheless, we
decided to present the results of those regressions, acknowledging the limitation

of their interpretation.

The regressions in Table [3] build on the last three columns of Table [I] by
introducing a network element to the regression using the TERGM estimation.
As in Table [I} the TERGM regression concludes that countries tend to invest
more in partners with whom they have larger trade flows, for any sectors. The
net RCA of recipient countries are statistically significant for the primary and
heavy manufacturing sectors. The variable GWESP is positive and statistically
significant in all three sectors, confirming the influence of the network effect on

the decision to invest.

Annex presents the goodness-of-fit statistics and horizontal parameter

traces for each sectoral regression.

6 Concluding remarks

Building on bilateral estimates of M&A determinants, the addition of a shared
partner variable in a network estimate framework provides meaningful insights
regarding the determinants of decisions about M&A investments. From our
results, we conclude that M&A decisions depend on trade openness and the

traditional gravity variables. Moreover, an M&A is more probable in a country
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Table 3: Estimations of M&A determinants using the Temporal Exponential
Random Graph Model

2000-2016
Primary Light Manuf. Heavy Manuf.
(1) (2 ®3)
GWESP 1.5142%%* 1.28036*** 1.59194***
0.1419 0.11597 0.1356
Trade openness 0.6004*** 0.45575%** 0.26573***
0.0815 0.06132 0.04348
Net RCA of source country 0.571%* 0.09198 0.23558
0.208 0.16153 0.1394
Net RCA of receiver country 0.4607* 0.30831 0.64273***
0.1888 0.16364 0.12648
Edges -12.9352*F**  _10.63254*** -8.31684%**
1.0514 0.77644 0.48243
Observations 115,702 115,702 115,702
N. of countries 83 83 83
Triangles 3535 2347 18093
AIC criteria -19195 -18842 -18290
BIC criteria -19158 -18804 -18252

Note: This table explores the relation between M&A flows, trade flows, and network variables using
sector-level data. The dependent variable is the M&A flow between two countries. Total trade
is measured as the sum of exports and imports. The GWESP indicator stands for geometrically
weighted edgewise shared partner distribution and measures the likeliness of a common receiver
country for two countries linked with an M&A. Relative comparative advantage (RCA) is based on
Vollrath (1991). The sample includes 83 countries. Sources: Calculations based on data from SDC
Platinum and Comtrade.

displaying a positive net RCA. Finally, an investment is more likely if a partner

of the country has already invested in the target location.
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A1l Country Sample and Descriptive Statistics

Algeria

Antigua & Barbuda
Argentina
Australia

Austria

Azerbaijan
Bahamas, The
Barbados

Belgium

Belize

Bosnia & Herzegovina
Botswana

Brazil

Brunei

Bulgaria

Canada

Chile

Table Al: Country sample

China
Colombia
Costa Rica
Croatia
Cyprus
Czech Rep.
Denmark

Dominican Rep.

Ecuador
Estonia
Fiji
Finland
France
Macedonia
Gabon
Germany
Greece

Guyana
Hong Kong SAR
Hungary
Iceland
Iran

Iraq
Ireland
Israel

Italy
Jamaica
Japan
Kazakhstan
Korea
Kuwait
Latvia
Lebanon
Lithuania
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Luxembourg
Malaysia
Malta
Mauritius
Mexico
Namibia
Netherlands
New Zealand
Norway
Panama
Peru

Poland
Portugal
Russia

Saudi Arabia
Seychelles
Singapore

Slovak Rep.
Slovenia

South Africa
Spain

St. Kit. & Nev.
St. Lucia
Sweden
Switzerland
Thailand

Trin. & Tob.
Turkey

UAE

United Kingdom
United States
Uruguay



Table A2: Descriptive statistics for 2016

Primary

Obs.  Mean Std. Dev.  Min Max
Mergers and Acquisitions 6,806  0.01 0.11 0 1
High income 6,806  0.42 0.49 0 1
Trade openness (in logs) 6,806 17.82 2.11 1242 21.72
Net RCA of source country 6,806 -0.86 2.34 -9.53  6.85
Net RCA of receiver country 6,396 -0.87 2.34 -10.64 6.85
Time difference 6,806  4.69 3.82 0 18
Common language 6,806  0.07 0.26 0 1
Colonial relationship 6,806  0.02 0.14 0 1
Currency union 6,806  0.04 0.19 0 1
Difference in latitude 6,806 30.26 23.60 0 105
Common legal origin 6,806  0.06 0.24 0 1
Common border 6,806  0.03 0.16 0 1

Light Manufacturing

Mean Std. Dev.  Min Max

Mergers and Acquisitions 6,806  0.02 0.14 0 1.00
High income 6,806  0.42 0.49 0 1.00
Trade openness (in logs) 6,806 17.82 2.11 12.42  21.72
Net RCA of source country 6,806 -0.52 1.13 -7.04 1.66
Net RCA of receiver country 6,396 -0.52 1.13 -7.04 1.91
Time difference 6,806  4.69 3.82 0 18
Common language 6,806  0.07 0.26 0 1
Colonial relationship 6,806  0.02 0.14 0 1
Currency union 6,806  0.04 0.19 0 1
Difference in latitude 6,806 30.26 23.60 0 105
Common legal origin 6,806  0.06 0.24 0 1
Common border 6,806  0.03 0.16 0 1

Heavy Manufacturing

Obs.  Mean Std. Dev.  Min Max

Mergers and Acquisitions 6,806  0.04 0.19 0 1.00
High income 6,806  0.42 0.49 0 1.00
Trade openness (in logs) 6,806 17.82 2.11 1242 21.72
Net RCA of source country 6,806 -0.98 1.31 -6.65  4.83
Net RCA of receiver country 6,396 -0.98 1.31 -6.65  4.83
Time difference 6,806  4.69 3.82 0 18
Common language 6,806  0.07 0.26 0 1
Colonial relationship 6,806  0.02 0.14 0 1
Currency union 6,806  0.04 0.19 0 1
Difference in latitude 6,806 30.26 23.60 0 105
Common legal origin 6,806  0.06 0.24 0 1
Common border 6,806  0.03 0.16 0 1
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Table A3: Descriptive statistics for 2000-2016

Primary

Obs. Mean Std. Dev.  Min Max
Mergers and Acquisitions 115,702  0.02 0.13 0 1
High income 115,702  0.42 0.49 0 1
Trade openness (in logs) 115,702  12.26 3.80 4.85  21.82
Net RCA of source country 115,702 -0.35 2.51 -13.48 15.72
Net RCA of receiver country 115,702 -0.35 2.51 -13.48 15.72
Time difference 115,702  4.69 3.82 0 18
Common language 115,702  0.07 0.26 0 1
Colonial relationship 115,702 0.02 0.14 0 1
Currency union 115,702  0.04 0.19 0 1
Difference in latitude 115,702 30.26 23.59 0 105
Common legal origin 115,702 0.06 0.24 0 1
Common border 115,702  0.03 0.16 0 1

Light Manufacturing

Mean Std. Dev.  Min Max

Mergers and Acquisitions 115,702 0.02 0.14 0 1
High income 115,702 0.42 0.49 0 1
Trade openness (in logs) 115,702  12.26 3.80 4.85  21.82
Net RCA of source country 115,702 -0.51 1.40 -11.28  3.59
Net RCA of receiver country 115,702 -0.51 1.40 -11.28  3.59
Time difference 115,702  4.69 3.82 0 18
Common language 115,702  0.07 0.26 0 1
Colonial relationship 115,702 0.02 0.14 0 1
Currency union 115,702 0.04 0.19 0 1
Difference in latitude 115,702 30.26 23.59 0 105
Common legal origin 115,702  0.06 0.24 0 1
Common border 115,702 0.03 0.16 0 1

Heavy Manufacturing

Obs. Mean  Std. Dev. Min Max

Mergers and Acquisitions 115,702 0.04 0.19 0 1
High income 115,702 0.42 0.49 0 1
Trade openness (in logs) 115,702 12.26 3.80 485  21.82
Net RCA of source country 115,702  -1.26 1.63 -11.78  4.86
Net RCA of receiver country 115,702  -1.26 1.63 -11.78  4.86
Time difference 115,702 4.69 3.82 0 18
Common language 115,702  0.07 0.26 0 1
Colonial relationship 115,702  0.02 0.14 0 1
Currency union 115,702 0.04 0.19 0 1
Difference in latitude 115,702 30.26 23.59 0 105
Common legal origin 115,702 0.06 0.24 0 1
Common border 115,702  0.03 0.16 0 1
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A2

Goodness of fit for ERGM results

After running the ERGM, we estimate the goodness-of-fit and trace the MCMC

plots of the statistically significant variables.

Figure Al: Primary sector
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Figure A2: Light manufacturing
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Figure A3: Heavy manufacturing
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A3 Goodness of fit for TERGM results

After running the TERGM, we estimate the goodness-of-fit and trace the
MCMC plots of the statistically significant variables.

Figure A4: Primary sector

g
o 5
84 /
o g
J
5 e
3 y
.--" .
gd __nl-'TI IR ENTETER TN R T R T AT TR TR TR AT enig IT_II\TIII-—rn—‘_
T T T T T . ! } { T
Oe+00 1e+06 ZesllE Ja+lE FE a0 20 a 20 40
qwesp fixed 0 Txed 0
g
H
a4
H
5
o
2
H
Da+00 1o+06 2e+06 Je+0E Ae+06
& A
cid AN
= ' AN
21 Vi e
o A S
g _’_‘/ \\h
. . i . . g T
Qe+00 1e+06 2e+06 Je+06 de+06 500 1] 500
- nodeocov.nrcapos a nodeocovnrcapos |
E_ A
24 / \\
g / “,
= ™,
iR / R
E y
& e ~—
; ; - ; : g_ _r_ml--'l LLLLLUU LR LRy IIIJIJIFIIJ —
De+00 1e+06 2e+06 Jes0E du+06 20 ] 20
nodeicovnreapos |
3] A
o / \.
B s *
bs
= S AN
21 i .
g_ _l_F'I-'I_iIJIIIIIIIIIIIIIIII 1Ll ||||||I|||||||-|-I\-I\ﬁ\_llﬁl_
T T T T T T T T
De+00 12406 26405 2406 42405 2 ] 2 )

40



Figure A5: Light manufacturing
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Figure A6: Heavy manufacturing
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