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Crossborder merger activity is growing in importance. We map the glotzdd network each

year from 198%0 2014 and compare it to crod®rder and domestiamerger activity. Trade
weighted merger activity in trading partner countries has statistically and economically
significant explanatory power for the likelihood a given country will be in a merger siave

both at the crossorder and the domestic levelgven controlling for its own lagged merger
activity. The strength of trade as a channel for transmitting merger waves varies over time and
is affected byimport tariffs cuts, Eurg EU EEAand WTGCentry. Overall, the full trade network
helps our understanding aherger waves antdow merger waves propagate across borders
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1. Introduction

Recent contributions in the mergers and acquisition literature have begun to explore the rich panel
of international data. Earlier papers studying crbssder acquisibns like Rossi and Volpin (2Q0d#ave
been joined by Erel, Liao and Weisbach (2012) idakaew (2012), who attempt to better understand
the dynamics of crosBorder acquisitions. Erel, et al. (2012) and Makaew (2012) both find broad
support for neaclassical explanatiorthat highly productive firmsvill buy less productive firmand that
the data reveathe potential for financial conditions such as local stock market conditions or exchange
rate differences to increase merger activity. They also find support for gragitiel explanations for
activity based on geographic proximity, totahde and culture. Aha, Daminelli and Fracassi (2015
demonstrate therole of culture in explaining who merges with whowt the same time, other studies
such as Ahern and Harford (2014) have examined how the network of specific inidusintrade
relationships helps explain domestic U.S. acquisition activity. In this paper, we apply the network
techniques of thatstudy to international datain orderto answer the question of how merger activity

transmits across countries through trade links.

Specificdly, we use country and industfgvel import and export data fromd989to 2014 to
build a network representation of global trade flows. Wenlmmpare and combine this network with
all domestic andcrossborder mergers over the same period fraitmee Thomsa FinanciaSDC dataset.
As expected, there is substantial correlation between the trade network and -barsler activity,
confirming prior results based on bilateral flowad gravity models. Correlated crosdorder actvity
also strongly predictsdomestic merger activity, emphasizing the economic importance of the
phenomenonWe further show that the most central countries in the trade network significantly overlap
with the most central countries in the merger networhe few ountries that are relavely central in

the trade network, but not in the merger netwarkend to have significant barriers to foreign direct



investment and/or poor legal developmenf comparison of the structure of the trade and merger
networks betweenthe years 1989 2000 and2014 also reveals fundamental changes, in particular a

strong densification trend of both networks through time.

After establishing the overall concordance between the two networks, we turn to understanding
the dynamics of how merger activity spreads arduthe world. To do so, we build yeby-year
measures of the intensity ofmerger and acquisition (M&Aactivity in a given country or country
industry, both at the cros$order and the domestic level§Ve thentest whetherwe can explain whea
subject country or countrndustry engages irhigh merger activity usingthe trade networkweighted
intensity of M&A activity in countries that have ghificant trade with the subject country strongly
explainsmerger activity in the subject country. Further, this holds when we repeat this at the ceuntry
industry level rather than the countdgvel. For example, consolidation in an industry in the Uils. w
generate follow-on activity involving a trade partner industry in Germany. This adds to the forces
explaining merger activity as well as providing an explanation for why merger waves are correlated
across countries, creating global merger wawderger activity along trade relatioships transmits to
both further crossborder mergers as well apurely domestic mergers emphasizing the economic

importance of these interactions.

In the next part of our studyin an effort to identify causal relationgje ask how shocks to trade
relationships affect real crodsorder and domestianvestment in the form of mergers and acquisitions.
Our sample period spans many major tariff cuts, a substasmiaice ofincrease in global trade, and the
admission to membershiin the Eurozone, European Union (EU), European Economic Area (EEA) and

World Trade Organization (WT@)yr many countries. We find that general (not counpgir specific)
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country over the sample period.
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import tariff cuts strongly amplify effects of trade-weighted M&A intensity in comected countrieson
crossborder and domestiamergess activity in the subject country under consideratioBuroadoption
leads to same conclusions. EU and BEZession generatesignificant results but only for crosmrder
M&A activity, as it is the case also for countries joining the WTO (in thés taise, some results are also

significant for domestic mergers activity).

For example, after entering thE&uro zong the margnal impact of an increase irconnected
countrietrade-weighted M&A intensity on asubjectO 2 dzy” prbldak@ity to shift ino a high cross
border M&A state is increased by68% (when using the number of M&A transactionthe measure of
M&A intensity). Smilarly, when a subject country enters into the WTO citsssborder merger activity
becomes much more sensitive to activity in countries it trades {tith marginal impact of a change in

the connected countries tradereightedM&A intensity is multipliel by seven)

The time variation irthe trade andmerger network structuresuggestghat our results may
themselveschangein intensitythrough time. We explore this issuiest by identifyingperiods containing
a global merger wave (1989, 192901,20042008 and 2014) and replicating our multivariate analyses
in and out ofperiodswith a wave The spillover of merger activithrough trade relations islue to
periodswith waves We then study four subperiodsased purely on tim¢1983-1994, 19952001, 2002
2008, 20092014).Consistent with reduced importance of the trade network in the earlier periduks, t
spillover effects appear to be mainly present during the 9081 and 20022008 periods. Absence of
significance in the earliest period may be kped by the limited density of the merger and trade
networks at that time. The latest period follows the 2008 financial crisis and absence of signifcance

likely related to the lack of a global merger wave during this period along with reduced trtdiéya

We present a set of additionahnalyses We start by exploringvhether trade relations and

location in the trade network help to predict future crelssrder M&A activiy. We develop this angsis



at the countrypair level Our results highlight tat the laggedd dz6 2S5 00 Qa A YLIR2 NIia FNR°
country are astrong predictor ofcrossborder M&A volume othe subject country withthe connected

country, both inbound (the acquirer is from the connected country) and outbound (the acquirer is from

the subject country) merger activityMoreover, location in the network (thed dzo 2 Sebtinldyd

strengthens this predictive powelhese findings hold true even after controlling for couragr fixed

effects and a set of timgarying country characterisscWe then complement this investigation by a

Granger causality test to determine whether it is really trade flows that drive merger activity and not the
reverse. The Granger causaligst providesclear support to this interpretation. We finally explog

whether our country industrjevel analysesurvive to keeping only manufacturing industries raw

material, food, and other comparable industries are potentially less prone to be related to merger

activity and find that the results hold in the manufacturing subsample

Our study makes several contributions. First, we contribute to the broad literature on the causes
and consequences of mergers and acquisitions. Much of this research has focused on exgaining
motivations behind individual mergefseeBetton et al., 2008for an extensive reviewand their value
implications. More closely related to our work, some authors have studied the timing of merger activity,
whether at the industry or aggregatevel and its tendency to cluster in €01 f f SR Begihnidf & d ¢
with Mitchell and Mulherin (1996), and continuing with the work of Shleifer and Vishny (2003), Rhodes
Kropf, Robinson and Viswanathan (2005), Harford (2005), and Ahern and Harfad)l, @&team of
papers have added to our understanding of the forces that cause a merger wave to continue and then to
propagate through the economy along industry connections. We extend this literature by establishing
how merger waves propagate across borders &ydestimatinghow much of a given country and
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Second, there is a deep literature studying foreign direct investment. Many of these papers
make use of gravity models which redathe amount of investment between two countries to the
economic size of the two countries and measures of distance, which can be geographical, cultural or
otherwise(e.g.Portes and Rey (2004Fhan, Covrig and Ng (2008) Giovanni2005),Siegel, Litchand
Schwartz (201))We add to this literatureby incorporating networkevel information into our models
to explain mergers and acquisitions as one important form of FDI. Specifically, we use a country or
countryA Y Rdza (0 NBE Q& OS y (i Nhdr, byl usingalyof thedebidnedtdriz $ fa fraleighted
approach, we are effectively accounting for all of the potential sources of gravity, rather than evaluating

effects in a paHby-pair setting.

Overall, our work furthers our understanding of hoverger activity spreads globally along trade
lines. In particular, assuming a continued trend toward increased connectivity through trade, the trade

network will become increasingly dense. Our results suggest that this will lead to a larger portion of a

givencountryA Y Rdza G NE Q& YSNHSNJ I OGAGAGe 6SAy3d AyTFfdsSyOSR

2. Data

We employ two primary datasets: one covering trade data and another covering mergers. The
trade data come from the UN ComTrade datahasbich providesdata on imports and exports for
different commodity classifications BEBroad Economic Categorie$)S(Harmonized Systengnd SITC
(Standard Industrial Trade Classificatjorjhe data starts from as far back as 1962 depending on the
commodity classif@tion. Since our analisis based on country level and industry letat consistency
purposes, we choose SITC Reyedision 3)commodity classification for both country and industry

levels.Thisallows us to converSITC Revidto ISIC Rev.3 (revisi® ofinternational standard industrial



classificatiolf. The data on SITC Rev.3 stant4988. One limitation of the ComTrade database is that
imports/exports data do not start for all countries from 1988d countriesjoin the list along the years.
The nost notable exampleare United Statesand Germanyor which the data is available from 1988d
1991 respectivelyWe decide therefore to choose 1989 as the starting year of our analysis p&ed.
have imports and exports between 100 countriesm 1989to 2014 and we are able to exclude +e
imports and reexports. We have the data at both the country level and the industry.leRanel A of

Table 1 describes the trade data.

The international trade network contains very few missing edge#hin the top 100 countries,
there are very few pairs of countries with literally no trade between them. The mean percentage of
imports or exports for a countrpair is about 1.2%, and amogguntry-pairs accounting for at least 1%

2yS 2F GKS LI NIy Sadums5% NI RST GKS FY2dzyd A&

hdzNJ YSNESNI RIEGF O02YS TNRY ¢K2Yazyl cashordgiOA | £ Q&
mergers betweerthe 100 UN ComTrade countries frod®89to 2014. A ountry must have at least 1
crossborder merger per year o6 mergers over span o26 years. We nclude deals classified as
W/ 2 YLIE S WS R ® R Mdfe yh® aquirer and target status is either public, private or subsidiary
We excludetransactions vere the transaction value is missing. We also exclude acquisitions of partial
interest, buybacks, recapitalizations, and exchange offéitsse filters yield a sample o#5,089
transactions worth $14616 trillion across 70 countriesPanel B of Table 1 presents summatistics

for the merger dataset and Figure 1 graphs it.

2 Data on mergers and acquisitions reported in SDC are identified as US standard industrial clas$8i2)ia987

and no direct correspondence is available between SITC and SIC codes. However, we can convert SITC Rev.3 and US
SIC 1987 to common ISIC Rev.3. European Commission provides the correspondence table between SITC Rev.3 and
ISIC Rev.3, and US 3887 and ISIC Rev.3. The correspondence tables are extracted directly from the European
Commission website.



The graph shows the familiar merger waves of the 1990s and 2000s and establishes that the
well-studies U.S. merger waves coincide with those of the-oéshe-world. Panel B of Table 1
summarizes the pairwise connections in the paridie crossorder merger network is considerably
sparser than the trade network. In fact, 60% of cousiairs have no recorded mergers between them.
The average pairwise mergectivity is 9 transactions worth $2 billion. As is to be expected in the
context of mergers and a sparse network, the data are skewed, with tfigo8tcentile of pairs having
29 mergers and the maximum beinge@s (Canadian acquisitions in thenited St#es), followed by
2,548 (United Kingdom acquisitions in United States, unrepartdhpel B of Table 1 also reports
corresponding figures for crodsorder and domestic mergers. As expected, domestic mergers represent
the largest portion of the merger markeactivity with 157,895 transactions in our sample but the share

of crossborder mergers is sizeable (45,089 transactions).

We collect additional information needed fapntrol variables in the Datd®am database (for
currency exchange rates), in the ICRG@Ilitical Risk Guide for investment profile and quality of
institutions, from the World Bank for indicators such gross domestic product (GDP) and import tariffs,
the European Commission internet site for EU and EURO zone entriefoamdhe World Trade

Organization (WTGipternet site for WTQaccessiotyears

3. The Trade and Merger Networks

Part of our contribution is descriptive: documenting the global trade and merger networks over
time. To do so, we use network visualization software (Gephi) to cfegiess representing snapshots of

the networks at various points during our sample period.



3.1 The Trade Network over Time

We begin with a discussion of the trade network. Figure 2, subfigures A through C show the
export network based on dollar value aforts in1989 20@ and 2014, respectively. Comparing across
the subfigures, it is clear that the trade network has become denser over time with greater value of
goods flowing through it. While many of the same countries remain the largest nodes inttherkgethe
relative size of the next two tiers increases as more countries develop and increase their trade with the
rest of the world. While we do not show it here, similar inferences can be drawn from the import

network.

3.2 The Merger Network oveiriie

Figure 3, subfigures A through C present the visualizations of the merger nefwgaik, one can see the
increasing density of the crodmrder merger network through time. While the U.S. and Great Britain
remain the largest nodes, the relative siakother countries increases over time, just as in the trade
network. In comparison with the trade network visualization provided in Figure 3, the sparsity of the

merger network is also clearly apparent.

In the remaining sections, we compare the sardpleg networks of merger and trade activity.
We also use the yedy-year trade networkcentrality measures toexplain the dynamics of merger

activity around the world.

3.3 Comparing the Networks

Figures2 and 3 allow one to visually compare the networks and draw conclusions about their
similarities.In Panel A of Table 2, we list the 15 most central countries in the import, export and merger
networks. It is immediately clear that many countries appear on akehlists. We note that the

countries appearing on the import or export lists but not appeaforgappearing in the last positionsh



the mergers list tend to have barriers to FDI or poor legal development (e.g. Russia ant). Ghina
Appendix lwe provie the corresponding lists for yead®989 2002 and 2014 because figures 2 and 3
highlighthow the trade and merger networkshangethrough time. Noteworthy in the expolistsis the
rise of China, which ranks number one in 204Head ofthe United State. Chin& dse goes handh-
hand with the global rise of Asiatic countriesthie 2014top-15 countries$list, Japan, South Korea, Hong
Kong and Singapomgpear in addition to Chinaix countries altogether or forty percent of the list. The
import ligs alsoshowthe rise of China (fromabsencein 1989to second in 2014). Another noteworthy
fact is the apparanceof India in the 2014 list (ranked thirte#r), another sign of the changing structure
of Asiatic country economie§.he merger lists confirnthe steady if unsurprisingcentral role of the
United States and the United Kingdom in crbossder activities. Maybe more unexpected is the rise of
HongKong, fromabsencein 1989to the third one in 2014 probablyby acting as an entryo Asiatic

countries(the main destination country of crod®rder acquisitions from Hong Kong is Chimgfar).

We formally compare the three networks by computing the correlation of the centralities of
countries in each network and present the results in Panel B loeTa For this exercise, we consider
both degree and eigenvector centrality. The centralities of countries in the import and export network
are extremely highly correlated (> 0.94). When comparing the import or export networks with the
merger networkswe see that while far from the near perfect correlation between the trade networks,
the correlations are still quite high, ranging from 0.43 to 0.59. These formal correlations serve to

confirm what can be seen informally in the figures and in Panel Alé™®.

4. The Propagation of Merger Activity through the Trade Network

3 The Heritage Foundation ranks Russia and China 144 and 153 respectively among 186 countries around the world
on their economic freedom index R016. The economic freedom index comprises of fourcuiponents (1) Rule

of Law (property rights, freedom from corruption); (2) Limited Government (fiscal freedom, government spending);
(3) Regulatory Efficiency (business freedom, labor freedom, mondtaedom); and (4) Open Markets (trade
freedom, investment freedom, financial freedom). For more details on the subcomponents, see
http://www.heritage.org/index/about
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4.1 Countrylevel merger activity

Our primary empirical tests are designed to establish the degree to which merger activity in
separate countries propagates along trade links.Our independent variable of interest,
BEEENNONQ DO, is the tradeweighted merger activity irconnected countries. We use information
from the entire network of trade data, weighting merger activity in each country (the nodes) by the
amount of rade they do with the subject country (their edges connecting them to the subject country).

OEEENNONQ DOO is therefore computedhs
OEEENONQ DOB; B w;; 0VOO; (1)

where 1 and ) are subject and connectedountry respectively 0 is the yearo;; is a weighting term
based on trade flows betweehand( at yearo and DQO0 ; is the measure oM&A intensity in countryl

andyearo (either count based or value basedepending on the weighting scheradopted to compute
the dependent variable For each countryand at each time period, four 6£££0060Q DQO ; variables

can be computed, depending on the trade flows useddmputew; ; :

- Subject Imports from Connectedy; ; is the percentage ofountry iQ @nports that comefrom
country(;

- Connected Imports from Subjeab; ; is the percentage of count§Q & A Y LJ2 NIifom i K+ G O
country?;

- Subject Exports to Connectetd; ; is the percentage countiQ & oidskEhiad goto country?;

- Connected Exports to Subjecb; ; is the percentage of countfif) éixports that gao country?.

Because the®£¢££0000Q DOQO variables display strong right skewness, a consequence of the relative

sparsity of the merger network (see Panel B of Table 1), we winsorize them at 2.5% in the right tail.
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Using8€&£0000Q DO, we study the probability that a given countrwill be in"07Q0 DO Yoo
in year 0, defined asti KS 02 dzy (i NB Q a (ther SunBRSaNXhel dOIarA v@lhelo® merger
transactions)being in the highest quartile of all values for that country over the sample period in the
year under considerain. The'01QQ ODQO Y0woQ is computed for crosborder mergers and for domestic
mergas separatelyOur main specification also inclusl¢éhe eigenvector or degree centrality of the
subject country in yean (6Q&€01&i00w ; ), interactionsbetween centrality and aggregate worldwide
merger activity OO 60000100 ), the lagged value dhe dependent variable’ @00 OQ6 YoioQ; ) to
account explicitly for countdevel merger wavesand a set of countrylevel timevarying control

variables ==« =17 ;)% This leads to the following regression equation:

o090 OO YowdQ; | T 01Q0 BOO YowoQ [ OEEEQN0NQ DQO ;1 BREOIMOG ;

— OQ&0IGH0G;  DQO BLOIIG T pemdoETy - ()

Bold type face is used to indicate vectors. Because our ftata a panel and all of our
specifications include country fixexffects (and standard errors are clustd at the country levg) we
use the least square dummy variable estimatal. specificatios also include year fixedffects. Our
primary empirical tests are designed to establish the degree to wdrabsborder and domestienerger

activity inconnectal countries propagatalong trade links.

The first set of results is presented in Table 3 whweereport estimates of Equation (2) over the
sample periodfor crossborder mergersusing the number of M&A transactions as measure of M&A

intensity in Panel A and the aggregate value of M&A transactions in Panel B. Panels C and D report

4 Timevarying country level control variables include GDP, GDP Growth, GDP Per Capita, Investment Profile,
Quality of Institutions and exchange rate based variables. Exchange rates based variables are computed similarly to
BEEE0N000 DO, usingexchange rates expressed as one subject currency unit in connected currency units and the
same weighting scheme @&££00000 DOS. The H£E£QMOQ VOHRHENQ 'YH0Q 01€0ON variable is the weighted
average of the endfyear to endofyear relative change in the exchange rate and the
BEEEQONQ 0LHNHENQ "Y6OQ (EIGONM0G is the corresponding standard deviation of the monthly exchange rates
over a period of 36 months.
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corresponding estimations fatomestic mergers For ¢ossborder mergersusing the number of M&A
transactions (Panel A)he results support our hypothesisill measures of tradeveighted M&A activity

load positively foexplaininga High M&A Statevhether using degree centrality or eigenvector centrality
to characterize of the subject position in theatte network The effects are strongegboth in terms of
coefficient values and statistical significanta) Subject Imports from Connected and Subject Exports to
Connected. These variables are defined such thay are large when the subject country ions or
exports a substantial portion of its total imports or exports to countries that are undergoing merger
waves. Thus, they capture times when countries that are important to the subject country are
undergoing substantial merger activity. The otherotwradeweighted variables capture when the
connectedcountries import or export a large portion of their total imports or exports from the subject
country. Thus, they capture times when the subject country is important tocthrenectedcountries

undergoirg variation inmerger activity, but not necessarily vigersa.

Our specification controls for the lagged value of ttressborder M&A State variable, which
also loads positivelya result confirming the presence of merger waiedénternational data (Mkaew,
2012). Thecoefficients on theénteractions between centrality measures and aggregate M&A activity are
positive and significanin 5 out of the 6 specificationsThisis consistent withcountries that are more
central in the overall global trade nebrk to be more likely to be undergoingrossborder merger waves
when there is a global merger wave. This result is consistent with the findings in Ahern and Harford
(2014), who show that aggregate merger waves in the U.S. coincide with high mergé¢y active most
central industries in the economy. They explain how once a shock causes merger activity in a central
industry, it can quickly cause merger activity in many connected industries, creating an aggregate merger

wave.The same mechanism appeaosiie at work at the international level.
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Finally, the importance of trade connections for propaggtmerger waves is robush changes
in exchange ratgrowth, their volatility,to both time-varying and timenvariant country characteristics,
such as thequality of financial institutions and GDP growthe latter havinga positive effect orcross
border merger activity onits own. Our country fixegffects absorb timénvariant country
characteristicandour year fixedeffectsabsorbshocks affectinghe crosssection of countries in a given

year

In Panel Bwe use the aggregate value of M&A transactions as measure of M&A activity
intensity. Results are qualitatively comparable to results reported in Panel A. InsRarald Dwe
replicate the analysi using domestic merge to compute the '0000 OO0 Y0oQ dependent variable.
Results are similar tdhe results obtained using crodmrder mergers,and in many placesare
statistically stronger. Taking into account the importance of domestic nnerigeverallmergeractivity,

this emphasizes the economic importance of the results uncovered for-bayger mergers.

We replicate Table 3 results for total merger activity (#wen of cros-border and domestic

activity). Results (unreported) are sirailto results reported in Table 3.

4.2 Industrylevel activity

In this section, we refine the unit of observation to the courtrigiustryyear level. In doing so,
we investigate whethetthe tradebased channeholds because our trade measures aaggregatd at
the countrylevel or are driven by the industry level of analysiaurning to Table 4Panes A and B
replicatePane$ A and Bof Table 3 (crosborder mergers analysig} the countryindustry-year leveland
Panels C and Deplicate Panet C and D of Table @lomestic mergers analysisfhe importance of
connected countrie@ndustry-specificM&A activity in predicting a High M&A State is confirmed for both
crossborder and domestic mergerg6£££0m00Q DQO variables load positivgl and statistically

significantly iralmost allspecifications) These results are strongly consistent with results obtained at the

14



country level (Table 3) arslipport the economic linkage interpretation of the results, whiteviding

evidencethat our country-level results are driven by the aggregation of indudtnel effects.

We also observe in Table 4 (Panels A to D) that interactions between centrality measures
(whether degree of centrality or eigenvector centrality) and aggregate M&A activitynaréonger
statistically significantWe infer thatthe amplification effect of country centi&y in the diffusion of

aggregate M&Aactivityis too disaggregated at the countiydustry level taremainsignificant.
4.3 Trade Shocks

Having established the baseline impact of trade on propagating merger activity across countries,
we now turn to the effect of shocks to trade relationships by examittiegeffect ofimport tariff cuts,
Euro adoption,entry in the EUand inthe EEAand the decision to joirthe WTQ Our goal is to confirm
the causal nature of the relation between crdssrder merger activity and trade flowdVhile these
various traderelated shocks arat least partialySy R2 3Sy2dza Ay (G(KS aSyasS (KL
chooses to make these changes, they are still informative for our purposes. First, the process leading up
to each change is lengthy and so the government is not timing the effective date of the change to
coincide with some underlying merger process. Further, the motivations for making these changes is
broadbased, reflecting a deepening economic relationship between the subject country and the
countries already in the trading bloc. As our purpose is tal#ish that these economic connections,
which we use trade flows to identify, allow and explain how merger activity in one nation propagates to
others, studying the change in the strength of the effect after each of theséngptfsed shocks is very
informative. CAy I f f 82 LINRY20GAy3d YSNHSNE Aa LINRolofe yz2a i
decisions such as adopting the Euro or accessing to EU and EEA. In this sense, these shocks are largely

exogenous with respect to M&A activity.
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For each shek to trade relationships, we modify our main specification to include the shock and

an interaction between the shock and our tradeighted M&A variable. We present the resuhsTable

5, based only on weighting the trade connections ushudpject Impors from Connectedfor parsimony.
Recall, this weighting scheme gives larger weights to countries that are important to the subject country
because it imports a substantial fraction of its total imports from thelRanels A to E are dedicated to
import tariff cuts, Euro adoption, EU and EEA entries and \abOessiomespectively. In each Panel, we
report results for crosvorder mergers @olumns 1 to 4) and domestic mergersGflumns 5 to 8).
Columns 1, 2, 5 andue the number of transactions #s measureof M&A intensity andXolumns 3, 4,

7 and 8 the aggregate deal value

We collect import tariff cuts from the World Bank Indicators and identify large tariff cuts as tariff
cuts that are five times as high as the average tariff cuts for the country wwhsideration during our
analysis period. Results reported in Panel A of TaliliBates that, in themselves, tariff cuts reduce
the likelihood of a High Merger State for the subject country, but increase the effect of the connected
O 2 dzy i NJ-Begkred inbifeR &tivity on its own merger activity. Results are statistically highly
significant for both crosborder mergers and domestic mergers (with the exception of the negative
effect of tariff shocks in the case of domestic mergers and the use oégapg transaction value as

measure of M&A intensity).

Panels B to E focus on entry in therd&czone, EU, EEA and WTO respectively. In each case, we
take accessiosn into account up to end of 2011 so as to let time for real economic effects of suctsshock
on tradeflows to materialize (eg., Russia is excluded from our sample of WAECession because it
joined the WTO ilugust2012). Like for import tariff cuts, adopting theuko reduces the likelihood of a
High Merger State for the subject country, buty ONB I 8 Sa (GKS SF¥FFSOG 2F (GKS

weighted merger activity on its own merger activity. Results are statistically highly signicarnées in
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the EU and EEA generate comparable negaffectson the likelihood of a High Merger Stefior the
adzo2S0OG O2dzyiNEB odzi GKS LR aAdilADSeightddTe@ar acavify (1 KS
shows up only in the case of crassrder mergersA more general reduction in trade barriers occurs

when a country joins the WTO, which is what stedy in Panel E. The results are qualitatively similar to

what we find in previous experiments for the case of clossler mergers.

We conclude from the import tariff cuts,ub, EU, EEA and WTO experiments thmarger
FOGAGAGRE AY I parDetsdpyopaydie® alondi tNdseRtkagledlinks and the effect becomes
stronger after it joins a fre¢rade zone with its major trading partnerespecially when crodsorder

merger activity is used a measure of M&A intensity

4.4 The Interaction of Trade ai@&lobal Merger Waves

It is clear from the foregoing analysis that trade connections are an important conduit that transmits
merger activity from country to country. This transmission helps us understand how merger activity
clusters and aggregates to produthe global merger waves observed in Figure 1. A natural question,
which we address in this section, is whether trade connections are as important outside a wave as inside
a wave.lt is an empirical question as to which direction the comparison goeseWhille connections
clearly have a role in starting waves, once the wave starts, activity could progress alotrgditional

lines. Further, it could be the case thatks are most importanbutside of merger wavebecause non

wave crosshorder mergerswill only happen along established trade links. Alternatively, it can be the
case that the importance of trade connections in starting the wave continues through the wave, so that
trade connections are critical to understanding which mergers happen dagggegate waves, but not

as important in the oneff mergers that happen outside of the waves.
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To answer the question, we divide our full sample period into two subsamples based on whether
the year was part of a wave or not. The wave sample containyehes1989, 1995-2001, 2004-2008,

and 2A.4. The noawave sample contains all the other years. We present the analysis in Table 6.

Panel A of Table 6 presents the results based only opéhieds containing aggregateaves for
the case of crosborder megers and the use of number of transactions as measure of M&A activity
intensity. It is clear that trade connectiorsre highly significant, both statistically and economically.
Interactions betweercentrality and aggregate M&A activity play a role only whedopting the subject
point of view (Columns 1, 3, 5 and, Bn increasein the Connected M&A: Subject Imports from
Connected variablefrom its first to its fourth quartile value typically increase the probabitifypeingin a
high M&A state bymore than19%. b2 S GKI G ¢S 02y dAydzS (2 O2y{(iNERf

wave state, so the influence of trade connections is incremental to the existence of a merger wave.

Panel B of Table 6 present®rrespondingresults (crossborder mergersusing number of
transactionsas the measure of M&A activityfor the subperiods that do not contain an aggregate
merger wave The results stand in stark contrast to those for Hygregatewave periods none of the
trade connection variables load significant@nly the results highlighting the importance ofentrality
for the effect ofaggregate M&A activity are maintainedComparing Panels A and B, we conclude that
trade connectionsactively transmit and grow merger activity into aggregate global merger wavres;
AYRAGARdzZ f O2dzyiNEQa fA]SEtAK22R 2F SY(idSNAYy3I | KASZ
activity is strongly influenced by whether that global merger activity is affecting its trading parthers.
takes a large amount of merger act&it Ay (G KS &dzo2S0G O2dzy iNEBQa (NI RAY
thatcountry Ly LISNA2R& ¢A0GK2dzi | 3JIft26Ff YSNASNI 61 @S> |y
high merger activity is relatively unaffected by trade condb#sausdocal factos outweigh the smaller

effects being transmitted through the trade network
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We obtain qualitatively similar results using domestic mergers to identify High M&A States and

aggregate deal value measure of M&A activity intensity (unreported results).

4.5Howthe Effect of Trade Connections has Changed Over Time

As we discuss in Section 3.1, Figure 2 shows how drastically the trade network has changed over
our 26-year sample period. In this section, we investigate how the increasing density of the trade
network has impacted the importance of trade connections in transmitting merger activity. To do this,
we breakthe sample into timebased subsamples such that each subsample included a merger wave (the
exception is our last subsample, pastsis, which containenly the beginning of one). Table 7 presents
the results again for the case of creb®rder mergers and using the number of transactions to quantify

the intensity of M&A activity

In Panel A of Table 7, we estimate our model on1B89to 1994 subperiodThe trade network
during this period is considerably sparser than it is later in our sample. This fact expresses itself in the
insignificant coefficients on all of the tragleeighted merger activity measures; merger activity in trading
partner countriesis not a significant determinant of whether the subject country has a merger wave.
Nonetheless, centrality within the network does significamtkplainhaving a merger wavgn five out of
the eight specifications)This likely reflects the fact that thd.S. andU.K. were central in the trade
network and were the major contributors to global merger waves. Moving to the 1995 to 2001 period
(Panel B of Table ,Aye see the rise in the importance of trade connections as drivers of the transmission
of merge activity. subjectcountry based trade measures are strongly significant and economically large
(an increase of th&€onnected M&A: Subject Imports from Connected variable from its first to its fourth
guartile value typically increases the probabilitiybeingin a high M&A state by almost 54% during
that time period) Notably, the tradeweighted measures based on importance to the subject country

are significant, while those based on importance to the connected country are less so. This is sensible
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and consistent with our earlier findingss the ability for a country to transmit its merger activity to a
subject country should be proportional to how important that country is to the subject, not the other
way around. Degree centrality by itself is actilya negatively related to merger wave status while
eigenvector centrality is insignificantly relatédext (Panel C of Table,7n the 2002 to 2008 subperiod,

the importance otrade-weighted measures as driver of High M&A Siateonfirmed (but with a waker

level of statistical significancepossibly due to the impact of including the global financial crisis in this
period). We note also that, Wwen each measure of centrality is interacted with aggregate merger activity,
the coefficients are consistentjyositive and statisticallysignificant in six out of the eighdpecifications
¢CKdza>x o0& GKS wnnnQas AT | 3It20lf YSNEASN g+ 3S Aa
highly likely to be in a high merger state. Finaltythe last subpepnd, we see that the centrality
interactions remain significantly positive while the trageighted measures become insignifitaihis,
however, does not indicate that trade connections become unimportant. Rather, this is a reflection of
the fact, estabkhed in the previous subsectionthat trade connections do not explain heightened
merger activity outside of wave periods and t2€092014 subperiod contains only theotential
beginning of a wave in the final year. That is, trade links transmit mergeesy but do not transmit less

concentrated merger activity.

Aswe did in thein- and out-of-wavessubperiodanalyses, we obtain very similar results using
aggregated deal value based measure of M&A activity intensity and domestic mergers to identify High

M&A States (unreported results).

4.6 Predictingcrossborder activity at the countrpair level

Our tests so far have used the global trade network to help understand when a subject country
or countryindustry will undergo a merger wave. In this section, we engage in complementary analysis of

the degree to whichrade flows and network centrality e to predict ad dzo 2 S O O 2bduyleil NB Q &
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merger activity. Specifically, we employ fixefflects panel regressions whetke dependent variables

and independent variables are as follows:

- the dependent variable ishe proportion of countryiQa Y SthaB @ppknwith country j
(relative to all ofiQ érossborder mergers)We distinguish the inbound case (the acquirer is from
the connected countnand the target from the subject counfrfrom the outbound case (the
acquirer is from the subject countgnd the target from theconnected country,

- the independent variables of interest as@bject Imports from Connected (lagged by one year)
the centrality of Country A (also lagged by one year), and an interaction between the two
variables We control forthe same set of country factors as wle in our previous testsGDP,
GDP Growth, GDP Per Capita, Investment Profile and Quality of Institutibonthdahe acquirer
and target countriesand exchange rate growth and exchange rate volatility between aaquire

and target countriek .

Table 8 presents the results. In panelvg focus on the inbound merger activity and, in Panel B,
on the outboundactivity. In each case, we repaisults for the entire sample period using the full panel
of all pairwise country combinations, so the dependent variable is coyndtityyear. Note that all five
specifications include countiyair fixed-effects, which will absorb all of the tirdiavarient factors like
language, culturegeographicaproximity, etc. that will affect crasborder merger activity between the
two countries. In Column 1, we include our trad#ow variable. In Columns 2 to 5, we report
specifications with the addition of cerality measuresand their interaction with the trade flow variahle
Our trade network variable is strongly and consistently positively significant, demonstrating that within
country-pair variation in the strength of trade flows between the two countpesdictsvariation in their
inbound and outbounccrossborder merger activity Not only is this statistically highly significant but

the economic effect is sizeablan increase in lagged imports between a given coupty from the first
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to the fourth quatile value predictsan eighteen percent relative increase inthe proportion of the

inboundsubject O 2 dzy indideQxith the connected countryith respect tothe sample average

Centrality, whether measured as degree or eigenvectoipositive andhighly significant for
inbound merger activity (Pand)) andnegative and significant in the full mod€Ranel Bspecifications
3 and 5,which include acquirer, target and countrpair time variant characteristics: more central
countries absorb proportieally more mergers but originatewer ones. Thidikely reflects the fact that
more central countries have more active domestic M&A maskdbwever, the interaction of centrality
and trade flows is positive and significdnith for inbound and outboundnerger activity,such that the
ONRP&a 02NRSNJ YSNHSNJ FOGAgAtGe 2F OSyiaNrf O2dzy iNASa
connections¢ KA a f 1 &0 NB&dzZ § KAIKEAITKGa GKS AYLRNIGEFYyOS

border M&Aactivity.

Panels A and B of Table 8 provide evidence that lagged trade flows and network centrality are
driving crosshorder merger activity. But does lagged criwsder merger activity itself predict trade
flows intensity?To investigate this issue,enmplement a Granger causality te@ranger, 1969)The
Granger causality testests ona panel vector autsegression composed of two equations (one for
modelling the dynamic of merger activity and the second, the dynamic of fitades) at the country
pair level(see Greene2012). Crossborder merger activity and trade flows intensity are measured as for
inbound and outbound merger analyses. Table gorés the resultdor a specification with two lag¥Ve
obtain similar results with one lag and thréegsand with the inclusion of acquirer and target control
variable$ Crossborder merger activity and trade flows are clearly autorrelated, as autaegressive
coefficients are highly significant at both lags and in both equations. This is consifitettievexistence
of M&A waves and business cycles. The Granger causality Wald test clearly supports that trade flows

Granger cause merger activity and but not the reverse.

5The inclusion of country specifiontrol variable raises numerical convergence problems.
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4.7 Manufacturing industes

In Table 4, w present countnyindustry based evidare. An important proportion of trade flows
are originating from crude material$S|C codes between 15 and SITC codes 20 to 29 industries
amount for seventypercentof all countryindustry observations in our countipdustry dataset). One
may suspectlttat merger activity in these crude materials industries respond to specific deternsinant
We check therefore the robustness of our results by excluthiegn from our sample. Panel A of Table
10 presents result$or crossborder mergers and Panel B, for destic ones, using in both cases the
number of transactions athe measure for M&A activity intensityl heresultsfrom Table 4are mostly

confirmed, with two notable exceptions:

- For crossborder mergers (Panel A), coefficierds interactions between eigarector centrality
and aggregate M&A activity amgow positive and statistically significant (while, in Panel A of
Table 4, they are not statistically significant);

- For domestic mergs (Panel B), coefficients 6£££0000Q DQO variables, while still positive,

lose their statistical significance in five specifications out of the eight reported.

These results emphasize that the dynamic of trade flows and merger activity interactions may vary from
industty to industry, and in paricular, the degree to which domestic merger activity is influenced by
activity in the trade network varies across industriesproving our understanding of the role of these

industry specifidactors represerga promising avenue for future research.
5. Gonclusion

Markets around the world have become increasingly integrated and both trade andiuwodar
merger activity have increased in step. In this paper, we try to further our understanding of the drivers

of merger activity by measuring how the intétysof trade relationships transmits merger activity across
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borders. To do so, we take a network approach, which, in the context of gravity models, allows us to

account for all the sources of gravity in teeonomic systersimultaneously, rather than paby-pair.

We find that both the trade and merger networks have become increasingly dense over the past
26 years. Accounting for a number of country characteristics, we show that merger activity in countries
connected to the subject country through trade atigly explains merger activity in the subject country,
even controlling for lagged merger activity in the subject country. Further, the effects vary by the
centrality of the subject countryTheeconomic importance of theesultsis emphasized by the fathat

they hold for both crossborder mergers and domestic mergers.

Our additional analyses highlight variation that points to a causal channel for fragdert tariff
cuts, Eiro adoption, entry into the EU and EEAr the WTO strengthens the effect of teeweighted
merger activityfor crossborder mergers (import tariff cuts andut adoption also impact domestic
ones) Wefurther find that tradebased effects are strongest during periods that include global merger
waves. Finally, our countpair levelanalysis demonstrates that, controlling for proximity, language,
culture, etc., variation over time in trade intensity between two countries strongly predicts the
proportion of their overall merger activity that will be with each oth&his result holdsofr inbound
mergers (mergers initiated by the connected country) and outbound merges (mergertehiby the
subject country). A Ganger causality test moreover confirms that, while trade flows predict merger

activity, the reverse is not true.

Overall, ar results establish how the network of trade flows serves as a channel through which
merger activity propagatesot only across bordersbut also domesticallyeventually aggregating to a
global merger wave.They also emphasize how the influence of em#tractivity on domestic merger

activity will continue to grow as trade connections grow.
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