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Abstract
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Ever since Coase (1937), the theoretical literaha® discussed what defines the boundaries of
the firm and how they evolve over time. This isfias not received adequate attention in the
empirical analysis, possibly because of the ingbib observe exogenous sources of variations
in the firm’s boundaries. We take the case of amitactions against collusive behavior to
investigate how convicted firms adjust their boureta and what effect this has on their
corporate policies.

Anecdotal evidence from the passage of the SheAuoaim the United States suggests that
cartel prohibition might lead to rearrangementshaf firm’s organization and even to merger
waves (e.g., Bittingmayer, 1985). This unanticgehpolicy effect was surprising. If mergers
can provide a solution out of the cartel prohiltithe very raison d'étre of cartel prohibition
can be called into question. Can this anecdotalezme be confirmed in the data? If so, which
firms are more lured into merging when cartel pbifon strengthens? May higher collusion
costs be one of the industry-based reasons foranavgves? What alternative strategies do
firms with higher cartel forming costs pursue?

We address these questions by focusing on the Igtali@| convictions over the period of
1990-2012. As with the other forms of organizedneri we can only observe the convicted
cases, whose investigations might be endogenotigetexpected industry’s profits, competitor
whistleblowing and other factors that are unobddgevato the empiricist. Therefore, as
exogenous variation, we exploit a staggered passttgiency legislation around the world.
By allowing reduced fines or even providing immyrfior the cartel members that collaborate
in the conviction cases, leniency laws should hageeased the costs of forming cartels and the

benefits of breaking them dp.

! See Spagnolo (2008) for a recent review of thezieand empirical literature.
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Our first contribution is to show that leniency kWwave indeed reduced collusive practices.
We exploit a difference-in-difference setting basedhe staggered passage of leniency laws in
63 countries. As countries passed leniency lawdifegrent points in time between 1993 and
2011, we are able to identify their causal effecttioe firm operating performance. After the
passage of leniency laws, controlling for firm amde fixed effects, we find that the gross
margin of the firms involved decreases by 6 peagapoints (relative to the control group), a
23% drop compared to the unconditional averagesgmaargin of 26%. We find even larger
effects if we measure profitability by the returmis assets. Moreover, the negative effect on
profitability is larger in the industries where ledion is expected to be less stable.

The negative effect of leniency laws on cartels @ame both from the convictions and from
unobservable breakups of existing cartels and Igwebability of their formation. Our results
on profitability provide evidence of an averageeeffcoming from both of these channels.
However, in addition, we look at the actual conwigs in the cartel cases. By relying on the
complete hand-collected information on the sanstionposed on the 7,496 members of 746
large international cartels, we find that lenieteys have led to more cartel convictions. More
specifically, the passage of a leniency law tripledith respect to the unconditional average —
the number of cartels convicted, and increasednthmber of convicted firms by a factor of
eight. Leniency laws have primarily affected largartels — i.e., the size of the market
convicted as a cartel has risen by 130-180%.

We are also able to directly quantify the actuéefof the convictions on firm value. The
stock price of the firm drops by 0.7% over a thdeg- period after the conviction and on
average by 2.8% in the first month after the prblas been initiated by the first antitrust

authority. The latter effect is even larger if wensider the resolution of the case — i.e. when the



first penalty has been awarded. We find no reveosalr the longer period. Moreover, we

document that the stock price of the firm reactgatigely to the rival firms being investigated

in the collusion case even if the firm itself istnovestigated. These stock price drops are
proxies for a future drop in firm profitability. T$ provides the first (to the best of our

knowledge) evidence that both the passage of lepidaws as well as the actual cartel

convictions have adverse effects on the firm pertorce and value.

Our second contribution is to establish what astithe firms take after the collusion costs
increase. We propose that higher collusion cos@ngd the incentives to redefine the
boundaries of the firm and induce new corporatécigd. We suggest that as the creation of
informal oligopolistic arrangements becomes mofféicdit, the firms will consolidate more
formally by pursuing horizontal mergers. We expltite same differences-in-differences
strategy of leniency law passage around the wanttishow that the restrictions on the ability to
create a cartel increase the incentives to engadé&As. The passage of the leniency law
raises the probability of becoming an acquirer b49@ while it increases the probability of
becoming a target by 1-2%. Even more importantgfrictions on the ability to run a cartel
make it more likely that the firm will be acquirdy another firm that operates in the same
industry and country. We find no such effect foretsifying acquisitions, either geographically
or sector-wise. In contrast to the findings on M&Age find no evidence that firms resort to
strategic alliances, or pursue greenfield investsiby increasing capital expenditures.

How does the market react to these cartel-busétaded M&As? We find that the effect is
positive. In particular, if we focus on the cumitat abnormal returns over a 3 day [0,2]
window, we find a positive relationship betweenheit the target or the acquirer being

convicted in a cartel case over the prior 5 yeadstae abnormal return. The magnitude of the



effect corresponds to 5% price increase in the taseacquirer has been convicted and to a
1.5% increase in the case the target has beenatedvi

One interpretation of our results is that the pgssa the laws that make collusion harder
reduces product prices and markups in the indwstiy induces firms to increase output to
cover their fixed costs. One way how to do it byclly realizing economies of scale is to
merge with competitors. We explore this as wello#iser alternative explanations and find
evidence consistent with the economies of scalareia

We contribute to several strands of literaturesti-we relate to the literature on the effects
on leniency laws. Recent empirical literature haminty shown that leniency laws have a
positive effect on competition. For example, Mil[@009) shows that leniency increases cartel
deterrence and enhances detection, while Borrietiérlez and Garcia (2013) document that
cross-country leniency law passages have improvesl managerial perception of the
competition in the affected countries. We contrébloly establishing the link between passage of
leniency laws and firm profitability and value. &ddition, we are the first, to the best of our
knowledge, to show how firms react to leniency lawsdoing this, we thus contribute by
providing empirical evidence to the literature dme tcorporate effects of collusion (e.g.
Maksimovic, 1988; Spagnolo, 2001).

Second, we contribute to the literature on the Vilays expand and grow. We provide
evidence on how such an expansion path is relateghti-trust regulations across countries.
This also allows us to contribute to the determisani alliances and M&As on a world scale.
We show that M&As triggered by cartel-busting demis have positive effects also for the
acquirer. This is a relatively rare case of M&Avitich the market appreciates the decision of

the buyer to engage in an acquisition. In this \ge &elate to the literature on merger waves.



We suggest that some of the waves can be fostgradhimore difficult collusion. This is in line
with the findings of Harford (2005) that merger vwawnight be fostered by industry shocks.

Third, we contribute to the empirical literature tre boundaries of the firm. Robinson
(2008) has shown in which cases strategic alliamcesa preferred way of creating integrated
firms. We show that exogenous shocks to even wesakangements between firms — the cartels
— lead to more mergers.

The remainder of the paper is organized as foll@&estion 1l describes our data. Section IlI
describes leniency laws and the identificationtegg that we use. Section IV provides the
results on the relation between cartel restrictiangl firm value. Section V relates cartel
restrictions to investment and the firm expansiboice (M&A and alliances) and how the
market evaluates the corporate policies as a math cartel-busting restrictions. Section VI

discusses the explanations for this result. A lrefclusion follows.

[l. Data and Main Variables

Our main source of data on collusion come from Fhizate International Cartel dataset on
cartel sanctions created by John Connor and describdetail in Connor (2010). This hand-
collected dataset covers all the major privateetaintliscovered, disclosed and sanctioned by
regulators around the world since January 1986. ddtaset omits the cartels for which no
sanctions were imposed within five years of theharties’ discovery. It contains 746 cartels
involving 7,496 firms (some firms are recidivistsdaare thus members of multiple cartels).
Connor (2010) has collected the data by readinggB| documents, reports, and press
releases from the antitrust authorities in différepuntries, as well as newspaper and magazine
articles retrieved through search engines like i#acor Lexis-Nexis. The dataset reports

involved firms, their executives (if they are perally prosecuted), the country of

5



incorporation, the markets and continents in wgollusion took place, the duration of the
collusive agreement, and if known, the fines imppdeniency granted by regulators, and
estimated overcharges to consumers. We manuallyemaatch the firms to the Compustat
Global and North America datasets and assign tieetafl industries their closest relevant SIC
code. Wherever in doubt, we exclude the firm or itheolved cartel from the analysis. We
consider years 1990-2012 in our analysis.

We report some descriptive statistics of the fisample in Table 1. Our sample covers
561,870 firm-years. The median (mean) cartel ingsl¥ive (ten) companies and lasts five
(seven) years before it gets discovered by thelatgu These cartels have a global nature and
are particularly large. The estimated median (mea@rcharge is 18.8% (24.3%) while the
dollar value of affected commerce is $2bn ($26.7bn)

One typical example of a cartel is the arrangenbgmivhich Argos and Littlewoods, two
UK retailers, fixed prices for some of the childsetoys with the help of their manufacturer,
Hasbro. The cartel was set-up in 1999 and laste@ famonths. Britain's leniency laws made
Hasbro come forward in 2002 and provide incrimimgtievidence in return for having a
potential $9.8m fine waived. The retailers were newally fined $27.5m and $8.5m,
respectively, which was a UK record, according e Economist (2003). The dollar value of
the cartel-affected commerce in this case was $96Bite the overcharges were 42%.

The data on international expansion choices comm fthe Securities Data Corporation
(SDC) Database, from which we extract all allianaad M&As for the period between 1990
and 2012. We then relate these data to the acoguimiormation from Compustat Global and

North America, as well as to the stock returns fidatastream.



We consider all the cross-border alliances and Mg&hsactions. We define alliances as all
partnership agreements in which two or more estiiembine the resources to form a new,
mutually advantageous business arrangement to &chpeedetermined objectives. This
includes joint ventures, strategic alliances, redeand development agreements, sales and
marketing agreements, manufacturing agreementsplysuggreements, and licensing and
distribution agreements. Following Rossi and Vol(#004) and Bris and Cabolis (2008), we
only look at the M&A transactions for the majoriby the shares of the target firm — i.e., the
ownership percentage after the deal is above 5@%where the deal is completed by the end
of our sample period. We exclude from the sampbeineéhases, minority stake purchases, and

privatizations. We report descriptive statisticstfee main variables in Table 1.

[ll. Identification Strategy

Our identification relies on the staggered passddeniency laws around the world. Therefore,
in this section, first we briefly describe the lemty laws and then we validate our identification
strategy by looking at whether the passage ofeéhehcy laws predicts the conviction of cartels
in the country. We end by describing an alternatdentification strategy that we use for our

robustness.

A. Leniency Laws

Leniency laws allow the courts and/or regulatorsgtant full or partial immunity to the
companies that have participated in illegal carbeliscooperate in providing information about
the cartel. The United States was the first coutdrypass leniency laws in 1973 but they
remained largely ineffective until 1993. In 1993)etleniency laws were revised and

strengthened by making the case for amnesty cleacebroader. The revised law posits that, if



no investigation of cartel is underway (or if Depaent of Justice does not have sufficient
evidence), the first self-reporting cartel membetsgautomatic amnesty and that includes its
managers, employees and directors. The revisedenafuthe law proved to be successful in
destabilizing the existing cartels and in deternvayv cartel formation and has thus inspired a
number of other countries to pass similar laws. @ppendix 1 lists information on the
leniency law passage in 63 large countries. Oumagmy source of this information is the Cartel
Regulation 2013, published by Getting the Deal Tglo We manually double check this
information and complement it using press releasesnews articles.

The passage of the leniency laws over the pasttywerars has been highly influenced by
the continuing attention given to the issue by Wwted States and the European Union
(Lipsky, 2009). The United States regularly bargafor strengthening of other country’s
competition law regime in its negotiations for thiee trade agreements (e.g. the ones with
Singapore and Chile). The European Union has fedténe adoption of leniency laws in its
member states and it also often seeks similar gi@vs in its various bilateral association and
trade agreements. Such external pressure makgmaslsage of leniency laws rather exogenous
to political and economic conditions in the passingntry?

We hereby describe a typical leniency law, adofgdhe European Commission (EC), as
described by Competition Directorate (2013). Inevrdo obtain total immunity under the
leniency policy, a firm which participated in a tdmust be the first one to inform the EC of an
undetected cartel by providing sufficient infornoatito allow the EC launch the investigation.
If the EC is already in possession of enough infdrom to launch the investigation, the firm
must provide evidence without which the EC wouldupable to prove the existence of the

cartel. In all cases, the firm must fully cooperaith the EC throughout its procedure, provide

2 Controlling for country’s levels of trade does mdfect our results.
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it with all the evidence in its possession and stepparticipation in the cartel immediately.
Also, it cannot disclose the existence and theardraf the investigation to any other firm. The
firm may not benefit from immunity if it has coettether firms to participate in the cartel.

Firms that do not qualify for total immunity mayredit from a reduction of fines if they
provide evidence that represents "significant addgde" to that already in the EC’s possession
— i.e. it reinforces the EC’s ability to prove theistence of the cartel. The first firm to meet
these conditions is granted a 30-50% reductions#oend is granted a 20-30% reduction, while
the subsequent firms are granted an up to 20% tieduc

The impact of the leniency laws on the cost ofuitin depends on the firm incentives to
apply for leniency. For example, information abpotential or ongoing antitrust investigation
might leak from the antitrust authority, providiagstrong incentive to apply for leniency. Also,
a new management might learn about past involvermenbe cartel and consider that as
reputationally damaging for them or as a potenliability for the firm. Moreover, the
incentives to apply for leniency in one sector rbayrelated to cartel busting in others. Indeed,
firms compete on multiple product markets and migéwe formed multiple cartel activities.
The investigation of cartel in one product marketreases the probability of the cartel detection
in the other. For example, in 1999, United Statesoduced Amnesty Plus and Penalty Plus
programs. Even if the firm cannot apply for lenignic the cartel case in which it is already
being investigated, under Amnesty Plus programait ceduce the fine in the ongoing
investigation by disclosing the information abot# collusion in other product markets (for
which it would receive full amnesty). However, tfdoes not do that and the second cartel is
discovered, the Penalty Plus program enhances éverity of the penalties in both

investigations.



Theoretically, the effect of leniency laws on tlwsts of collusion is uncertain. On the one
hand, leniency laws destabilize the cartels as tieelyice the firm’'s costs of defection and
potentially increase the costs of the rivals if tine is able to impose fines on them (Ellis and
Wilson, 2001; Harrington, 2008). On the other haex, ante the costs of collusion might
decrease if the firms take into account the reduoess (Spagnolo, 2000; Motta and Polo,
2003). This would stabilize existing cartels or eweduce the formation of new ones. Another
reason how stronger antitrust enforcement can asereartel stability is that it makes meetings

— and thus renegotiation of prices — more diffi¢MtCutcheon, 1997).

B. Leniency Laws and Cartel Convictions

We now investigate whether the passage of therepitaws predicts the conviction of cartels
in that country. We define the cartel market toeitber the geographic market in which the
cartel is operated (e.g., Italy, global), or thegdiction that investigated or sanctioned theetart

(e.g., the European Commission), whichever of Weeis a smaller region.

We estimate a panel specification defined at thentty level for the years 1990-2012.
Since the total number of convictions in the coydra count variable that takes the value of
zero with high frequency (82% of the observatioresszero), we hypothesize that the expected
number of convictions is an exponential functiortteé leniency law treatment and estimate a
Poisson model (e.g., Hausman, Hall and Grilich@84) In particular, we use the method of
Quasi-Maximum-Likelihood, which provides consistergtimates as long as the conditional
mean is correctly specified even if the true unded distribution is not Poisson (Wooldridge,
1999). To control for generic differential charadtcs between countries, we control for
country- as well as time-fixed effects. We cludtez standard errors at the country level. As
robustness check, we also provide simple OLS ettsnaith country- and time-fixed effects.
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We report results in Table 2. In Column (1) of Rakewe document that the passage of a
leniency law more than doubles the number of cdadicartels, by increasing them by 154%.
This result is robust to controlling for the timarying macroeconomic conditions in the
country (Column 2).

One potentially contaminating effect is that manydpean countries are both governed by
EU and national antitrust laws. Therefore, as aisttess check, in Column (3), we report the
results of the analysis in which we consider al HU countries as one country and consider the
passage of EU leniency laws rather than the passatee individual country leniency laws.
The results are similar.

Column (4) reports a fixed effect OLS regressiohijlevColumn (5) reports a specification
that additionally controls for regional economifeets and other trendly adding region*year
fixed effects. Also these specifications delivensigtent results.

Column (6) reports the results of a placebo amslysiwhich, for all the countries, we
anticipate the passage of the law by three yeaesfild that such placebo treatment does not
have an influence on the cartel conviction.

In Column (7), we also control for the introductiohcompetition law. Very few countries
introduced competition law over our study period e want to make sure that our leniency
law treatment is by itself an important determinamt cartel stability over the general
restrictions on anti-competitive behavior. We fihdt this is the case. As expected, we also find
that introduction of competition law is also an wnfant determinant for cartel conviction.

Next, we investigate the changes in the type of/imbed cartels. In particular, we relate the

size of the convicted cartels to the passage ofethiency laws. We report the results in Panel

% We allocate countries into seven geographic regidtorth America, Latin America, Western Europentta
and Eastern Europe, Asia, Africa and Oceania.
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B. We define the size of the cartel in terms of tibkal sales of the “cartelized market” (also
known in the literature as the dollar value of tiaetel-affected commerce). In Columns (1)-(3),
we show that leniency laws lead to the prosecubiotine larger cartels. In particular, after the
passage of leniency laws the dollar value of cdedicartel affected commerce is higher by
133%. It is interesting to note that, while in PlaAeve find that considering EU leniency law
leads to a smaller economic effect than individumlntry leniency laws in terms of the number
of convicted cartels, the economic effect in teohshe convicted cartel-affected commerce is
much larger. In this case, leniency laws lead 74 8nore damaging cartels being prosecuted.

Also, in Columns (4)-(5), we show that the mean-qosviction market share of the
convicted cartels is larger by 7.4 percentage poafter the passage of the leniency laws if
compared to the pre-passage period and the nurhlbenwicted members of cartel is higher by
a factor of eight.

Overall, these results not only validate the useusfdifference-of-difference strategy of the
next sections, but they also provide, to the bestioknowledge, the first empirical evidence of
the effect of the global passage of leniency lawshe cartel conviction. Before moving on to
see the implications for firm value and corporateategies, we describe an additional

identification strategy that we use in our analysisupport our conclusions.

C. Additional Identification

A possible critique of the identification using thassage of leniency laws is that these may not
be exogenous to the political and economic conustim the firm’s country. So, in addition to
exploiting the passage of leniency laws in the frimeadquarter country, we also rely on an
additional identification strategy which is basedtbe passage of laws in the countries whose

firms have a high market share in the examined'diindustry. This additional variable that we
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call “global leniency law passage” is estimatedresweighted average of the passage of laws
in all other countries, excluding the country of firm’s headquarter:

Global leniency law,; = ek WijeLie
wherek indexes countriesk(is the country of firm), j indexes three-digit SIC industries and
indexes timelL,; takes the value of 1 if the leniency law is passedountryk by yeart. The
weightsw, ;, are equal to the share of each country’s outptitertotal global output of firrris
three-digit SIC industry, as reported in the Compustat in year 1990. Fstainte, German car
manufacturers produce 24.7% of the global outputaofmanufacturing firms. So, the passage
of German leniency law in 2000 should have incréabke value of this variable for all non-
German car manufacturers by 24.7%. We claim thatmaking it more difficult to form
international cartels with industry peers as gasier for them to apply for leniency, the passage
of other country’s leniency laws also increasesctbss of collusion. This variable is even more
exogenous to the political and economic conditionthe firm’s country® The results that use

this variable are equally robust in terms of ba#tistical and economic significance.

IV. Firm Value

To investigate the impact of the changed costsoafiction on the firm value we take a two-
pronged approach. We start by using an event shethiodology to show how cartel conviction
affects the stock prices of the convicted firmsaedl as those of their competitors. Then, we
look at firm profitability and investigate how ®& affected by the passage of the leniency laws

as well as by the convictions in the cartel cases.

4 The correlation between the two treatment variatie0.08.
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A. Market Value

We start by showing how the start of an investaabf price-fixing and the award of penalties
affect the stock price of the firms involved. We@ay an event study methodology, in which
we compute the cumulative abnormal returns by utinge alternative factor-pricing models:
Model 1 estimates the expected returns using afastor model (domestic market factor and
global market factor); Model 2 estimates the exgp@cteturns using a three-factor model
(domestic market, SMB, HML factors); Model 3 esttegmthe expected returns using a six-
factor model (domestic market, SMB, HML factors gghobal market, SMB, HML factors). We
use two alternative estimation periods — 180 day€0 days — and four alternative windows
around the event — i.e., 3 day [0,2], 5 day [(38@]day [0,29] and 3 month [0,89]. We winsorize
the abnormal returns at the 1% level. We definevesnt day either the day the first case was
opened by any global antitrust authority (“Firsolpe day”), or the day the first decision was
made to award penalties by any global antitrugtarity (“First penalty day”).

In Table 3, Panel A, we show that the stock pricthe firm drops by 0.7% over three day
period and on average by 2.8% in the first montarahe probe has been initiated by the first
antitrust authority. The latter — longer term —eeffis even larger if we consider the resolution
of the case. The stock price of the firm drops warage by 4.1% in the first month when the
first penalty has been awarded. These effects ack seturns are consistent across different
time periods and event windows.

Next, we look at how the stocks prices reactecheodpening of antitrust investigation of
the rival firms. We posit that the investigationatartel in a specific industry makes it more

likely that existing — even if not investigated artels will break and new ones will not form as
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the industry is in the spotlight of the antitrustteorities. Also, we expect that, as some of the
potential collaborators are now being investigatled,set of firms that could collude is smaller.

We focus on the rival firms which operate withinethiour-digit SIC industries and
investigate separately the firms that are headereattin the countries where the cartelized
market is being investigated from those which aadguartered in other countries.

We report the results in Table 3, Panel B. Forsidlee of brevity, we only report the results
for the abnormal returns around the first probe &g document that the stock price of a firm
reacts negatively to the opening of an investigatd the firm’s rivals in the firm’s country.
The economic size is very similar to the stock @meaction experienced in the case of an
opening of investigation on the firm itself. Thedk price reaction for rivals in other countries,
as expected, is smaller but also significantly tigga

Taken together, the results of Table 3 suggestthighegative stock price reaction of the
firm most likely captures the breakage of the @xgstcartel and the deterrence of the new

cartels rather than simply a direct effect of ptasdpenalties,

B. Profitability

Next, we employ a difference-in-difference metha@dyl to investigate the effect of the passage
of leniency laws on the gross margins of the affédirms. We report our baseline specification
in Column (1) of Table 4, Panel A. After controbiirfor firm fixed effects and time fixed
effects, we find that the passage of the lenieaeysllowers gross margins by 6 percentage
points. This represents a 23% drop with respe¢h@éoaverage sample gross margin of 26%.

These results provide evidence that leniency laave fa sizable negative effect on profitability.

® Eckbo (1983) studies a similar case how corpagsmnts of rival firms affect future cartel stalyjiliHe looks at
the rival reactions to horizontal mergers and fitidd these generate positive abnormal returnsegsihcrease the
probability of successful collusion.
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Given the size of the loss on profitability if coarpd to the potential changes in the expected
costs of collusion, these results suggest thap#ssage of leniency laws has a destabilizing
effect on the cartels (Ellis and Wilson, 2001; ktegton, 2008), rejecting the alternative
predictions that, due to lower expected costs dfusion, the cartel stability increases
(Spagnolo, 2000; Motta and Polo, 2063).

Our results are robust, both in terms of statis8agnificance and economic magnitudes of
the effect. In Column (2), we control for firm amduntry characteristics. In Column (3),
instead of clustering standard errors at the cgunavel, we cluster them at the
country*industry level. Since US firms constitutesanificant fraction of the sample, in
Column (4), we restrict the sample to non-US firkWe see that although the impact is lower in
non-US countries than in the US (possibly due tiedint degrees of enforcement), it is equally
statistically strong. In Column (5), we restricetiample to the firms that do not change their
headquarter countries to take away any stratetpcaton effects, and cluster standard errors at
the country level. In Column (7), we replace ouraswe of profitability using the returns on
assets and in economic terms we find even lardectsf

Column (6) includes an additional global lenienay variable that measures the passage of
laws in the countries whose firms have a high ntagskare in the firm’s industry. We find that
the effect of this variable is comparable to thesgage of the leniency laws in the firm’'s
country. That is, if the leniency laws were passethe same year in all the countries whose
firms have a high market share in the firm’s indysthe firm’s gross margin would drop by

additional 6 percentage points.

® Note that with this estimation we are also captipotentially changing tacit collusion. Indeed;itt@ollusion
could increase if the cost of explicit collusiosas. We are thus identifying the net effect.
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In Column (8), we additionally control for the inttuction of the first competition law in
the country. By controlling for the first competiti law over, we want to make sure that with
our leniency law treatment (that only affects tr@lusive behavior) we are not capturing
restrictions on other anti-competitive actions. Vifel that competition law also negatively
affects firm profitability but does not remove tingportance of leniency laws.

Next, we investigate in which industries the impectarger. We expect a more negative
effect on profitability to be present in the indiest in which sustaining collusion is more
difficult, as only very profitable cartels would Ipeesent in such cases. We rely on Hay and
Kelley (1974) and Whinston (2006) to identify twongnsions that characterize the ability to
support collusion: the number of competitors and tiresence of major customers. The
likelihood of competitors detecting each other's@mreductions decreases with the number of
firms involved, suggesting that cartels are mosblst if there are fewer competitors in the
market. Moreover, industries that rely on few majastomers should also be associated with
lower observability of firms’ offered prices, as lWwas higher lumpiness in demand, both of
which make sustaining a collusive scheme moreadlilfi We should thus find a more negative
effect on profitability in the presence of many qmtitors and few major customers.

We thus split our sample according to these ingugtaracteristics, and present our results
in Table 4, Panel B. In Columns (1)-(2) split treenple according to whether the industry is
expected to have large custome@olumn (1) reports the results for the subsamptéefirms
in industries with top customer sales fraction os@mple median 19% and Column (2) reports

the results for the subsample of the firms in indes with top customer sales fraction less than

" We rely on data on the US firms and, following ##ne approach as Rajan and Zingales (1998), wy typ
measures estimated on the basis of US firms tanthestries in other countries. In particular, wétdhe sample
using the median fraction of top customer salesobuatll the firm's sales in the SIC four-digit instuy, estimated
across all US firms in year 1990, at the beginmifigur sample.
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19%. We find a much larger drop in profitabilityimdustries that rely on few major customers.
Similarly, in Columns (3)-(4), we split the samplecording to whether the median fraction of
top 4 customer sales is above or below the samptBam 29%, and find consistent results.

In other columns we split the sample accordindheortumber of firms in the firm’s industry
in its country as well as the degree of concemmnain that industry. In particular, in Columns
(5)-(6), we split the sample according to the numbie competitors globally in Compustat
sample in year 1990. We find that the effect ofidany law passage is more negative in the
cases where firms have fewer competitors.

Finally, we look at the direct effect of convicti@m the convicted firm’s profitability. We
consider annual panel of firm profitability. Our mavariable of interest is whether the firm is
convicted in a cartel case over the prior five gedlve cluster the errors at the country*industry
level as cartel conviction is likely to have coatedd industry effects within the country. We
report the results in Table 4, Panel C. In Coluhn We test the effect without any additional
controls. We find that cartel conviction reducessgrmargin by 3.6 percentage points.

Then, we provide robustness checks. In Column {@), control for firm and country
characteristics and we find that the effect is ga@ely and quantitatively similar. In Column
(3), we cluster the standard errors at the couletvgl. The effect also holds if we limit the
sample to non-US firms, as in Column (4). In Colugg) we restrict the sample to the firms
that do not change their headquarter countries,chuster the standard errors at the country
level. Also in these cases our results hold.

In Column (6), we look at the effect of convictiower the prior three year period. We find a
slightly smaller but still a statistically signifiat effect, suggesting that the effect of convittio

on the firm profitability is persistent and has doterm consequences. We finally look at the
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cases in which the conviction involves a firm thais been previously convicted in another
cartel case during our sample period. In Column (¢ report that such recidivism is

associated with a bigger drop in profitability. $htan be explained with larger fines in
recidivist cases as well as the fact that, a caediéirm is more likely to be in the spotlight of

regulatory authorities. It would therefore only getolved in the cartels that are particularly
profitable and thus being convicted again woulddpie a bigger drop in profitability.

Overall, these results provide a clear evidenddefimpact of cartel busting on firm value.
The evidence has different econometric reliabiliynfortunately, we cannot treat cartel
conviction as exogenous since the conviction mightendogenous to the firm’s current or
expected profits, competitor whistleblowing or athenobservable factors. Nor can we
instrument it with, say, the passage of leniengyslaas they might affect the collusion stability
through other channels than legal conviction —, exgisting cartels can break, or new cartels
would not form. We thus believe that our differemeealifferences estimates in Table 4, Panel
A, should better reflect the true causal effectising cost of collusion on the firm profitability,

while the event study in Table 3 should betteraafthe costs of conviction.

V. Firm Strategies

We now investigate how the firms adapt their coap®ipolicies. We posit that given increased
costs of maintaining or starting new links with fiven’s competitors, firm’s boundaries might
change. As our identification strategy, we agaily @n difference-in-difference estimation,
looking at the effects of the passage of lenierawysl on different corporate policies such as

investment, M&A activities and the formation ofatgic alliances.

A. Investment, M&A Activity and Strategic Alliances
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We first look at how firm’s investment is affectafe measure investment as the firm’s change
in the property, plant and equipment and goodwiljusted for depreciation and amortization
and scaled by one-year lagged asset size. Our neetisis includes both capital expenditures
as well as acquisitions. We estimate a specifinasimilar to the previous one, using the same
identification approaches. We report the result§able 5. In Column (1), we find that the
investment of the affected firms increases by 3%e fesult is robust to controlling for firm and
country characteristics (Column (2)) as well asréstricting the sample to non-US firms
(Column (3)). In Column (4), we document that tleesgage of leniency laws in the countries
whose firms have a high market share in the firmtustry contribute an additional 1.9%
increase of investment. Interestingly, we find rifea if, the dependent variable is just the
capital expenditures of the firm, scaled by oneryagged asset size (Columns (5)-(6)). This
suggests that most of the effect from the passatgn@ncy laws on the investment should be
coming from the M&A activity.

As a second step, we therefore further investigaeM&A activity of the affected firms.
We draw the data from SDC Platinum database. IneT@pwe look at the firm decision to
engage in M&A either as an acquirer or as a tai@at. baseline specification uses log dollar
value of acquisitions as the dependent variableePa shows that the passage of the leniency
laws and thus higher collusion costs increasedta tleal size of firm's acquisitions by 5.2%.
This result is robust to different specificatiots.Column (2), we add firm and country level
controls, while in Column (3), we limit the sampéenon-US firms. In Column (4), we also find
that the passage of leniency laws in the countriesse firms have a high market share in the
firm’s industry also contributes to larger M&A trsections. The results are also robust if we

simply look at the probability of acquiring anothiemnm — i.e., extensive margin of getting
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involved in M&A transactions. In Column (5), we shahat the passage of the leniency laws
raises the probability of an acquisition by 4%.sTresult suggests that most of the effect comes
from more acquisitions rather than their largeresigVe then focus on the probability of
becoming a target in the acquisition. In Columns(f® we find a lower, albeit still statistically
significant, effect of 1.8-2%.

Finally, we look at strategic alliances. The rigecovert collusion costs may induce the
colluding firms to make their ties more explicit fiyyrming publicly visible strategic alliances.
We therefore test this possibility focusing strategjliances. Given that we do not have the
firm-level identifiers of the members of strategiiances, we can only perform the estimation
using the panel at an industry*country level. Intigalar, we focus on the three-digit SIC
industries as reported in Compustat Global andiNArherica, and check the number of firms
involved in alliances in each of them by countrg gear. We then relate them to the passage of
the leniency laws. All the regressions include stdyfcountry and time fixed effects.

The results, reported in Table 7, display no efteceither the number of firms involved in
strategic alliances (Columns (1)-(3)) or the numifesllliances formed (Columns (4)-(5)). This
result is the same whether we control for differegustry and country specific variables, or
when we employ our additional identification stateof laws passed in countries strong in
firm’s industry. Since this analysis uses a morarse methodology than the one we used for
the M&A analysis, we reconfirm that our M&A result®ld in this case too. In Columns (6)-
(8), we show that the number of M&A transactionshat industry*country level rises after the
passage of leniency law. It is worth mentioningd tihare, unlike Table 6, here we also capture
the M&A transactions between private firms. Thiggests that that leniency laws have wider

economic effects beyond publicly listed firms.
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B. Market Reaction to M&A Announcements

We now investigate how these M&A transactions iretliby cartel busting are perceived by the
stock market. As with the cartel conviction effectge use three models to estimate the
cumulative abnormal returns, defined as beforehdtiflt80 day, or 60 day estimation periods
are used. The cumulative abnormal returns are atinover 3 day [0,2] and 5 day [0,4]

windows. We winsorize abnormal returns at 1% leVéé separately look at the effect on the
acquirer's stock, depending on whether the acqurethe target has been convicted in the
cartel case recently (over last three, five yearssince the start of our sample). The results,
reported in Table 8, Panel A, display that the affen acquirer's stock if acquirer has been
convicted is negative while if it was target thatsaconvicted, the effect is positive.

We then employ a multivariate framework and compidwe abnormal returns of cartel
busting-related M&As to the other M&A transactiode find that the announcement returns
are higher when either the acquirer or the targstbieen convicted than in the M&As in which
none of the parties has been investigated. Coluthneports the baseline specification, where
expected returns are estimated using domestic goant global market returns over 180 days
estimation period. We find a positive relationshgiween the dummy for the case the target or
the acquirer had been convicted in the cartel oasethe prior 5 years and the abnormal return.
The effect corresponds to 5% abnormal return irces® the acquirer has been convicted and to
1.5% abnormal return in the case the target has d&evicted.

The results are robust across different modelsspedifications. More specifically, Column
(2) adds acquirer country fixed effects and acquiheee-digit SIC industry fixed effects.
Column (3) clusters the standard errors at the ismqueountry level. In Column (4), the

expected returns are estimated using a model Wwtetdomestic factors, while in Column (5)
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they are estimated using a model with three doméstiors and three global factors. Column
(6) reports the results in which the main varialdemterest are dummies representing whether
the target and acquirer were convicted in the tadse over the prior 3 years while in Column
(7) they represent whether they were convictedesihe start of the sample period.

All in all these findings suggest that there isexhing order structure in organizational form. By

revealed preference, firms thus first prefer toluo®, and when such opportunities became more

difficult, they pursue M&A activities.

VI. Economies of Scale

The findings why firms engage in more acquisitibolfowing increased collusion costs can be
explained in terms of economies of scale. The ldnasmake collusion harder reduce prices and
markups in the industry require the firms to inseedheir output to cover their fixed costs.

Mergers and acquisitions are thus one way of reglithe required economies of scale. To
provide evidence for this hypothesis, we perform sets of tests. First, we explore the cross-
sectional dimension and study the subsamples wherexpect economies of scale to be more
important. Second, we look into the type of M&A iaity that follows after the passage of

leniency laws.

A. Proxies for Economies of Scale

We first split the sample according to several measthat proxy for the presence of increasing
returns to scale in the industry. The economiescafe hypothesis predicts that M&A results

should be primarily present in the industries wiitlcreasing returns to scale. We therefore
replicate our baseline specification of Table 7 rghee estimate the effect of the leniency laws
on firm’s log dollar value of acquisitions, conditing for the presence of returns to scale in the

industry. Table 9 reports the results.
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We consider five different approaches. The firssslfies the firms on the basis of whether
the industry in which they operate had increasingerreasing returns to scale in year 1996.
We measure the latter by estimating a two factdobEDouglas production function for each
two-digit SIC industry in year 1996, using all t@empustat Global and North America firms.
We proxy for the firm’s output by its sales, foetfirm’s labor by the number of its employees
and for the firm’s capital by the firms’ propertglants and equipment. We then add the
coefficients for the proxies for labor and capitaid define those industries in which the sum of
coefficients is higher than one as having increasgturns to scale, and those in which the sum
of the coefficients is lower than one as havingreasing returns to scale. In Columns (1)-(2),
we show that the results are strongest in the inégswith increasing returns to scale.

The second approach is based on the semi-paranmettitodology of Olley and Pakes
(1996). This method controls for selection and $iameity biases by allowing for firm-specific
productivity differences and endogenizing the fsrliquidation decisiofi.In particular, Olley
and Pakes (1996) method assumes that products/ippbserved by the firm before it makes
decisions on its variable input (labor). This givese to the simultaneity problem as both labor
and output are affected by the level of produgtititat is unobservable for econometrician. For
instance, following a positive productivity shoekfirm will increase its use of labor and thus
OLS estimation of production functions will yielialsed parameter estimates. This simultaneity
problem is addressed by using investment to prokyh unobserved time-varying productivity
shock. In addition, Olley and Pakes (1996) approamttrols for the selection problem that
recognizes the relationship between the produgtshbcks and the firm’s exit from the market.

For instance, after a low productivity shock a fiwith a larger capital stock is more likely to

8 An alternative widely accepted method to spediiy foroduction function is developed by Levinsohml @etrin
(2003) who use materials used in production inrtlspeecifications to proxy for productivity. Sincetd on
materials is not readily available to us, we foll@ey and Pakes (1996) to estimate firm level pidiyities.
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stay in the market than a firm with a smaller capstock, and so the coefficient on the capital
variable tends to be biased downward. Such sefeptioblems are addressed by using survival
probabilities?

As before, we proxy for firm’s output by its salésy; labor by the number of employees and
for capital by the property, plants and equipm&hen, in line with Olley and Pakes (1996), we
proxy for the observable firm level productivity ltg investment decisions — i.e., the changes in
the property, plants and equipment and intangibdets. We assume that leniency laws did not
have any significant effect on global returns adledndices for each industry, or at least it did
not affect their broad ranking — i.e. which indiegrwere above or below the median value of
economies of scale.

We estimate the equations for each global two-d&#i industry and add the coefficients
for labor and capital proxies. We use the full sEmand estimate the parameters of the
productivity equation. We find few industries witicreasing returns to scale: the ones in which
the sum of the coefficients is higher than one. Warefore split the sample according to the
median value of 0.716. In Columns (3)-(4), we shbat the results are strongest where this
value is higher — i.e. in the industries with morereasing returns to scale.

The third approach relies on the growth literatanel as estimates of the industry’s returns
to scale uses the estimates of the sensitivithefindustry’s growth of value added to changes
in industry level capital and labor input growthalll 1988; Caballero and Lyons, 1989). In
particular, we draw estimates from Burnside (198&J sort the two-digit SIC manufacturing
industries according to whether industry’s retutasscale are increasing (Column (5)) or

decreasing (Column (6)) based on whether valuettons to scale parameter gamma is greater

° In the previous approach, we did not face thisidsas we estimated a cross-sectional rather thpanal
regression.
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than one® We find that after the passage of leniency lawsAvigtivity increased in industries
with increasing returns to scale.

The fourth approach is based on sorting industree®rding to the engineering estimates of
minimum efficient scale of production in each intlusThis approach constructs hypothetical
production cost functions at different output leveButton (1991) shows that it has high
correlation with the proxies of minimum efficierdade of the plant such as medium size of the
plant in the industry. We use the qualitative ragkin Pratten (1988) to split the industries in
terms of engineering estimates of minimum efficisctle of production. The results are
consistent with the previous ones. In particularteported in Columns (7)-(8), we find stronger
M&A effect in industries with more increasing ecomes of scale.

Finally, the fifth approach relies on the intuitithrat the smallest firms are the most likely to
face higher need to cover fixed costs, so moshefenefit from merging should be reaped by
the smallest firms. We therefore split the sampleéhe basis of the firm size within its country
of domicile (i.e. we perform the splits at the ctvzyrlevel) in year 1996, before the beginning of
most of the leniency law passage. In Columns (2);(ve find that the results on the
acquisition activity are only present among the lsafirms in the sample. For these firms the
passage of the leniency law and thus higher collusosts increase the probability that the firm
is an acquirer by 3.8%. In fact the acquisition\étgt does not increase for the medium and the
largest firms.

In summary, all sample splits suggest that M&A \atti primarily increased in the

industries associated with higher returns to stale.

19 |n particular, according to Burnside’s (1996) msties, two-digit SIC industries 24-27 and 32-38chiacreasing
returns to scale while others have decreasingnetior scale. We report the results based on theehtbat only
considers internal returns to scale (as in TabteBurnside, 1996). The results based on the ovestairns to scale
that include external factors (as in Table 2 inri&ile, 1996) are very similar and we do not refitetn due to
brevity. Our results are also consistent if we estémates from Caballero and Lyons (1989).
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B. Horizontal M&A
Economies of scale hypothesis should also preldattfirms pursue a horizontal integration by
merging (getting acquired or acquiring) with conioes rather than following diversifying
acquisitions. We test this explicitly. The resultsported in Table 10, display evidence that
following leniency laws firms increase acquisitiook competitors that come from the same
industry and country. In particular, in Columns-(2), as dependent variable we use the log
dollar value of acquisitionsi the same three-digit SIC industry as the firm. We find thoith
leniency laws as well as leniency laws in countsgeng in the firm’s industry increase such
acquisitions. In Columns (3)-(6), we further spiié log dollar value of acquisitions in the same
three-digit SIC industry into the acquisitions afnfs headquartered in the firm’'s country
(Columns 3-4) and headquartered outside of firngsntry (Columns 5-6). We find that
although leniency law in the country increases mitountry acquisitions of competitors,
leniency laws passed in other countries also affexinternational acquisitions of competitors.
It is indeed expected that these firms now expegdarger costs of collusion and seek merger
partners. Finally, in Columns (7)-(8), we focus diversifying acquisitions by using as
dependent variable the log dollar value of acgois#t in a different three-digit SIC industry
from the firm. We do not find that the passageenfiéncy law in firm’s country affects these
acquisitions. Such finding is in line with the eoamies of scale hypothesis.

Second, we investigate whether this cartel bustihgted M&A activity is directed towards
other firms that used to be part of the bustecetdr other words, we ask whether the affected

firms merge with the former cartel members. Aftaarmally inspecting the names indicted in

1 One may argue that this effect comes from thetfatindustries with decreasing returns to scaply
experience less bursting of cartels. However, ifp@gorm the regressions as in Table 2 at the cgtindustry
level we find that the effect of leniency law ipent among industries with both higher and lowtirns to scale.
These results are available at request.
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the cartels, we find only a handful of cases wtiermer cartel members — private or publicly
listed — merged after the conviction, possibly doi@ntitrust concerns. These results suggest
that firms react to the cartel sanction by acqgirdize and market power that helps them to

replace the cartel, without necessarily doing ielggregating former cartel members.

C. Alternative Motives

Overall, these results suggest that our findingsclhanging boundaries of the firm can be
interpreted in light of the need to preserve ecdrenof scale. That is, by making collusion
harder and negatively impacting profitability, erbusting requires the firms to increase their
output to cover their fixed costs. Firms reactttdy engaging in non-diversifying horizontal

mergers and acquisitions.

Our results could also be explained in alternatiragys. For instance, one may argue that
these findings could be related to distress. Asléméency law is passed and/or a firm is
convicted, the ensuing drop in profitability triggea corresponding increase in the probability
of distress. This makes it more difficult to acc#ss external capital markets and induces the
firm to form stronger internal capital markets (8{€1997), and M&As are one way of
achieving. However, in this case the firms showltbtv diversifying acquisitions that increase
the usefulness of internal capital markets, coptt@awhat we find and report in Table 10.

Moreover, the industrial organization literatureckBo, 1983; Compte, Jenny and Rey,
2002; Vasconcelos, 2005; Bos and Harrington, 2@t@yes that, as collusion costs rise, firms
merge to reduce the asymmetry between the markigtipants, so as that to facilitate collusion
in the future. However, this hypothesis predictst tthe effect is strongest for medium sized
firms (Bos and Harrington, 2010), while in Tableve find that most of the effect comes from

the smallest firms in the sample.
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Finally, one may argue that mergers are pursuertkd¢ceate the market power and the
existing cartels. We find such reasons to be exhgmmplausible as any horizontal
concentration in a potentially cartelized indusgyery likely to attract significant scrutiny by

antitrust authorities.

Conclusion

In this paper, we show that the leniency laws hauweegative effect on the firm value and
performance. By looking into a wide sample of firmsross 63 countries and employing a
difference-in-difference strategy using the passaigkeniency laws in different countries, we
find that increasing costs of collusion stabiligduce firm gross margins by 6 percentage
points. Leniency laws also lead to more cartel adions that are associated with negative
abnormal returns on firm’s stock of 0.7% over thdeg period. Moreover, we document that
following increased costs of collusion stabilityynis reorganize their activities by pursuing
more M&A transactions, especially those in the sanaustry. Compared to other M&A
transactions, these M&A have higher abnormal anceoment returns. We interpret these
findings as a need of firms, whose profitabilitysHeeen negatively impacted by cartel busting,
to increase their output to cover their fixed co§isms react to it not by greenfield organic
growth or alliances but by engaging in non-diveisi horizontal M&AS.

These results provide a first understanding oretfext of increased cost of collusion and in
particular the passage of the leniency laws onfithe behavior. Our results provide a more
precise explanation on how industry effects contelto the merger waves. We also show that
sometimes firms prefer weaker integration in themfoof cartels over the integration by

merging, and only resort to the latter when cotlnstosts increase.
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Our results are also critical for the competitianligy. By showing that mergers to some
extent undo the cartel prohibition, we call for areholistic competition policy that would take

into account the potential dynamics of competition.
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Table 1. Summary statistics

This table reports summary statistics for the nvairiables used in the subsequent analysis. The soyrstatistics
are reported at a firm, industry/country or calegkl.

Panel A. Firm variables

N Mean Median  St. Dev.
ROA 461,445 | 0.03 0.1 0.4
Gross margin 489,094 0.26 0.3 0.97
Leverage (debt over book equity) 518,755 0.82 0.4 2.13
Investment 411,136/ 0.13 0 0.32
Assets 521,952 4.87 4.88 2.37
Acquiror dummy 561,870 0.04 0 0.2
Target dummy 561,870 0.02 0 0.14

Panel B. Industry variables

N Mean Median  St. Dev.
Dollar value of acquisitions in the country/indystr 706,974 50.81 0 174156
No. of acquisitions in the country/industry 706,974 0.72 0 12.63
No. of strategic alliances in the country/industry 706,974 0.14 0 4.38
No. of participants in strategic alliances in tloeiatry/industry | 706,974 0.17 0 4.59

Panel C. Convicted cartels

N Mean Median  St. Dev.
Number of cartel participants per cartel 746 10.04 5 30.55
Dollar value of cartel affected commerce (m) 526 ,738.24 1967 139,174.6
Market share of convicted cartel participants 292 | .870 0.93 0.16
Overcharge (%) 242 24.34% 18.83% 21.76%
Cartel length (year) 616 7.39 5 9.17
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Table 2. Leniency laws

Panel A. Number of convicted cartels

This table reports Poisson quasi maximum likelihoegressions. All regressions include country fixdfitcts and time
fixed effects. Standard errors are clustered atthmmtry level. The dependent variable is numberanfels convicted in the
country in a particular year.

Our main variable of interest is Leniency law dum@plumn (1) provides baseline specification. Calu¢®) controls for
the country’s macroeconomic conditions. In ColufBhwe treat EU as one country, and consider thegggsof leniency
law legislation at EU level (we keep one observafir EU). Column (4) reports OLS estimates. Coluf@nalso reports
OLS estimates but controls for regional trends 8giag region*year fixed effects. Column (6) repoetsimates for the
placebo treatment, where the passage of the lgniams is anticipated by three years. In Columnwé) control for the
presence of the competition law. *, **, and *** detie significance at the 10%, 5%, and 1%, respdgtive

@) 2 3 4) ®) (6) )]
Leniency law 0.935*** 0.835*** 0.716* 0.635*** 0.68*** 0.828***
2.987 2.851 1.686 3.755 3.528 2.878
Placebo law 0.997**
2.101
GDP per capita 0.579
1.48
Competition law 15.100***
29.185
Constant 0.063 -0.063
0.528 -0.239
R-squared 0.475 0.542
N 1449 1359 1049 1449 1449 1449

*p<0.10, ** p<0.05, *** p<0.01
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Panel B. Importance of convicted cartels

This table reports OLS and Poisson quasi maximueditiood regressions. All regressions
include country fixed effects and time fixed effecStandard errors are clustered at the
country level. Dependent variables are various nreasof importance of convicted cartels.

Our main variable of interest is Leniency law dumnhy Column (1)-(3) the dependent
variable is the log value of cartel affected comreerColumn (1) reports the baseline
regression. Column (2) treats EU as one countrgl, @msider the passage of leniency law
legislation at EU level (we keep one observationEt)). Column (3) controls for regional
trends by adding region*year fixed effects. In Goiu(4) the dependent variable is the mean
market share of the convicted cartels. In Columrtt{g dependent variable is the number of
convicted firms. *, ** and *** denote significancat the 10%, 5%, and 1%, respectively.

@) ) (©) (4) ©)
Leniency law 1.343%+  1.902%*  1.393%** 0.073%*  2.74%
3.863 3.43 3.624 2.513 3.565
Constant 0.205 0.205 -0.16 0.031*
1.383 0.512 -0.129 1.862
R-squared 0.373 0.62 0.397 0.223
N 1449 1449 1449 1449 1449

* p<0.10, ** p<0.05, *** p<0.01
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Panel A. Convicted firms

Table 3. Stock price reaction

This table reports univariate comparisons of cutivdaabnormal returns on the stock of firm indiciedthe
collusion case. Cumulative abnormal returns arienestd over either 3 day [0,2], 5 day [0,4], 30 §&29] and
3 month [0,89] window. Three models are used tonege abnormal returns: Model 1 estimates expeetoins

using domestic country and global market returned® 2 estimates expected returns using three dames
factor (domestic market, SMB, HML) model; Model &timates expected returns using three domestiorfact

(domestic market, SMB, HML) and three global fadgiobal market, SMB, HML) model. Either 180 day,6®
day estimation periods are used. Abnormal retur@svinsorized at 1%.

First probe refers to the day when the first caas apened by any global antitrust authority. Festalty refers
to the day when the first decision has been madb@awarded penalties by any global antitrustaitsh

* ** and *** denote significance at the 10%, 5%nd 1%, respectively.

First probe First penalty
Mean t stat N Mean t stat N
CAR(0,2), Model 1, 180 day est. -0.007*** -6.007 50 -0.006*** -4.259 827
CAR(0,4), Model 1, 180 day est. -0.010*** -6.503 0 -0.012*** -6.713 827
CAR(0,29), Model 1, 180 day est. -0.028*** -5.109 050 -0.041*** -7.092 827
CAR(0,89), Model 1, 180 day est. -0.087*** -6.098 059 -0.120*** -7.537 827
CAR(0,2), Model 2, 180 day est. -0.007*** -6.608 386 -0.006*** -4.232 797
CAR(0,2), Model 3, 180 day est. -0.005*** -4.23 863 -0.002* -1.647 797
CAR(0,2), Model 1, 60 day est. -0.006*** -4.904 984-0.006*** -3.742 850

*p<0.10, ** p<0.05, *** p<0.01
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Panel B. Rivals of convicted firms

This table reports univariate comparisons of cutitdaabnormal returns on the stock of firms whasanie four-
digit SIC code) rivals were indicted in the collusicase. Cumulative abnormal returns are estinmatedeither 3
day [0,2], 5 day [0,4], 30 day [0,29] and 3 mon®BP] window over the time when the first case imals was
opened by any global antitrust authority. Three et®@@re used to estimate abnormal returns: Modsdtilmates
expected returns using domestic country and glotzaiket returns; Model 2 estimates expected retusirgy three
domestic factor (domestic market, SMB, HML) moddipdel 3 estimates expected returns using three sisene
factor (domestic market, SMB, HML) and three glofzaitor (global market, SMB, HML) model. Either 188y,
or 60 day estimation periods are used. Abnormalmstare winsorized at 1%.

Same country as convicted market refers to riiadd are headquartered in the country where thesiigated
cartel took place. Other countries refer to rivthiat are not headquartered in the country wheranvestigated
cartel took place.

* ** and *** denote significance at the 10%, 5%nd 1%, respectively.

Same country as convicted market Other countries
Mean t stat N Mean t stat N
CAR(0,2), Model 1, 180 day est. -0.008*** -5.16 14p -0.004***  -12.501 26067
CAR(0,4), Model 1, 180 day est. -0.012%** -6.097 214| -0.007**  -15.273 26067
CAR(0,29), Model 1, 180 day est. -0.036*** -5.706 421 | -0.020***  -15.402 26067
CAR(0,89), Model 1, 180 day est. -0.097*** -6.52 214| -0.051**  -15.482 26067
CAR(0,2), Model 2, 180 day est. -0.010*** -6.127 4¥3 -0.005***  -15.077 23340
CAR(0,2), Model 3, 180 day est. -0.002 -1.323 1344D.002** -5.045 23340
CAR(0,2), Model 1, 60 day est. -0.006*** -3.845 BB -0.003*** -9.35 26411

*p<0.10, ** p<0.05, *** p<0.01
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Table 4. Profitability

Panel A. Differences-in-differences estimation

This table reports OLS regressions, where the dig@rnvariable is gross margin in Columns (1)-(6) egturn on assets (ROA)
in Column (7). All regressions include firm fixeffexts, time fixed effects. Standard errors areteted at the country level.

Our main variable of interest is Leniency law dummyColumn (1) we test its effect without any adufial controls. In Column
(2) we control for firm and country characteristitis Column (3) we instead cluster standard erabrsountry*industry level. In
Column (4) we restrict the sample to non-US firimsColumn (5) we restrict the sample to the firattdo not change their
headquarter countries, and cluster standard eamtdlse country level. Column (6) includes an addii variable Global leniency
law which measures the passage of laws in the deanthat are strong in firm’'s industry. Column (@ntrols for the

introduction of competition law. Column (8) uses &R@s the dependent variable. *, **, and *** denaignificance at the 10%,
5%, and 1%, respectively.

1) 2 3 4) 5) (6) @) (8)
Leniency law -0.062** -0.049*  -0.049*** -0.021**  0Q.052**  -0.056**  -0.060** -0.013***
-2.213 -1.987 -4.787 -2.763 -2.023 -2.455 -2.171  .108
Global leniency law -0.062**
-2.474
Assets 0.080***  0.080***  0.059***  0.078**  0.079**
6.694 7.126 4.011 6.41 6.642
Leverage 0 0 -0.001 0 0
-0.541 -0.435 -1.61 -0.48 -0.549
GDP per capita -0.104***  -0.104***  -0.076*** -0.179* -0.098***
-3.191 -7.114 -5.216 -2.827 -3.097
Unemployment 0.008*  0.008***  0.007*** 0.008* 0.068
1.761 3.539 4.196 1.747 1.79
Competition law -0.054**
-2.495
Constant 0.251**  0.860**  0.860***  0.747*** 1.013**  0.816***  0.302***  0.056***
9.998 2.711 7.735 7.404 2.614 2.681 14.847 3.217
R-squared 0.523 0.531 0.531 0.524 0.534 0.531 0.524 0.597
N 473369 404107 404048 237098 398173 404107 473369 57604

* p<0.10, ** p<0.05, *** p<0.01
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Panel B. Cross-sectional variation

This table reports OLS regressions, where the dip#nvariable is gross margin. All regressions
include firm fixed effects, time fixed effects. 8thard errors are clustered at the country level.

Our main variable of interest is Leniency law dumm@plumns (1)-(2) split the sample according to
whether industry is expected to have large custemiBne split variable is defined as the median
fraction of top customer sales out of all firm’desain SIC four-digit industry, estimated acrods s
firms in year 1990. Column (1) is the subsamplehaf firms in industries with top customer sales
fraction over 19% and Column (2) is the subsampletioer firms. Columns (3)-(4) split the sample
according to whether industry is expected to havgd customers. The split variable is defined as th
median fraction of top 4 customer sales out offiath’s sales in SIC four-digit industry, estimated
across all US firms in year 1990. Column (1) is siwsample of the firms in industries with top 4
customer sales fraction over 29% and Column (2héssubsample of other firms. Columns (5)-(6)
split the sample according to number of firms i€ Sbur-digit industry in 1990. Column (5) is the
subsample of the firms with high number of compesitin its SIC four-digit industry within its
country and Column (6) is the subsample of thedimith low number of competitors. *, **, and ***
denote significance at the 10%, 5%, and 1%, resedgt

(1) 2) (3) 4) () (6)
Leniency law -0.078*** -0.044*  -0.080*** -0.041* -@72** -0.040*
-3.181 -1.861 -3.134 -1.773 -3.081 -1.697
Global leniency law  -0.085*** -0.057**  -0.070*** -ME8*** -0.072 -0.046**
-5.495 -2.022 -4.489 -2.713 -1.194 -2.643
Assets -0.100***  -0.092** -0.105**  -0.087**  -0.086 -0.098***
-3.617 -2.516 -3.926 -2.334 -2.412 -2.727
Leverage 0.013* 0.006 0.012* 0.006 0.008 0.008*
1.948 1.501 1.966 1.461 1.597 1.717
GDP per capita 0.098***  0.054**  0.096***  0.055*** 0.100***  0.053***
6.312 5.941 6.578 4.21 6.45 7.132
Unemployment 0.001 0 0 0 -0.001 0
0.883 -0.734 0.288 -0.121 -1.616 0.425
Constant 0.656**  0.941%** 0.715**  0.896*** 0.565  0.979***
2.223 2.808 2.48 2.668 1.522 2.941
R-squared 0.531 0.491 0.531 0.491 0.543 0.484
N 178393 187002 182882 182513 195917 207916

* p<0.10, ** p<0.05, *** p<0.01
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Panel C. Actual convictions

This table reports OLS regressions, where the dip#nvariable is gross margin. All regressionstidel firm fixed
effects, time fixed effects. Standard errors anstelred at the industry level.

Our main variable of interest is whether the firastbeen convicted in a cartel case over the hastygars. In Column
(1) we test the effect without any additional cotgr In Column (2) we control for firm and countigaracteristics. In
Column (3) we instead cluster standard errors ahirg level. In Column (4) we limit the sample tomUS firms. In
Column (5) we restrict the sample to the firms tatnot change their headquarter countries, ansterlistandard
errors at the country level. In Column (6) our meamiable of interest is whether the firm is cotettin a cartel case
over the last three years. Column (7) splits Caedovariable into the first conviction for the firim our sample and
the recidivist conviction. *, **, and *** denote ghificance at the 10%, 5%, and 1%, respectively.

1) (2) 3) (4) ©) (6) ()
Convicted -0.036*** -0.037**  -0.037**  -0.032** -0036*** -0.031***
-3.529 -3.022 2.545 -2.203 -2.947 -3.468
Recidivist convicted -0.068***
-4.128
First conviction -0.025**
-2.368
Assets 0.080**  0.080***  0.059***  0.079***
7.129 6.668 uo 6.794
Leverage 0 0 -0.001 0
-0.318 -0.397 1.59 -0.286
GDP per capita -0.099*** -0.098** -0.071*** -0.116*
-7.183 -4.102 5.086 -6.814
Unemployment 0.012%** 0.012**  0.008*+*  0.012***
4.172 2.335 55 4.212
Constant 0.268**  0.795* 0.795*** (0.693** 0.914** 0.268** 0.268***
27.255 7.789 453. 7.201 7.644 27.3 27.226
R-squared 0.522 0.53 0.53 0.524 0.533 0.522 0.522
N 488980 404048 04307 237098 398114 488980 488980

*p<0.10, ** p<0.05, ** p<0.01
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Table 5. Investment

This table reports regressions where the dependeiatbles are various measures of investment by a
firm in a particular year. All regressions inclufiten fixed effects, time fixed effects. Standardoes
are clustered at the country level.

In Columns (1)-(5) the dependent variable is thange in the value of tangible and intangible assets
adjusted for depreciation, scaled by last yearse®s In Columns (1)-(4) our main variable of inttr

is Leniency law dummy. In Column (1) we test itfeef without any additional controls. In Column
(2) we control for firm and country characteristits Column (3) we restrict the sample to non-US
firms. Column (4) includes an additional variabll@al leniency law which measures the passage of
laws in the countries that are strong in firm’sustty.

In Columns (5)-(6) the dependent variable is chpixpenditures by the firm, by last year’s ass@is:
main variable of interest is Leniency law dummy.l@aen (5) reports the regression with firm and
country controls, equivalent to Column (2). Coluhincludes an additional variable Global leniency
law which measures the passage of laws in the dearthat are strong in firm’s industry. *, ** and
*** denote significance at the 10%, 5%, and 1%pexgively.

1) 2 3) 4) () (6)
Leniency law 0.028**  0.031***  0.023**  0.033*** 0.03 0.003
2.603 2.81 3.71 2.931 0.698 0.661
Global leniency law 0.022* -0.001
1.779 -0.174
Assets 0.078**  0.090***  0.078**  0.013**  (0.013***
11.211 27.479 11.167 3.897 3.903
Leverage 0.001 -0.001 0.001  -0.000**  -0.000**
1111 -1.289 1.109 -2.111 -2.113
GDP per capita -0.027  -0.022*** -0.029 -0.003 -@B00
-0.867 -2.96 -0.934 -0.273 -0.273
Unemployment -0.002 -0.003*** -0.002 -0.002* -030
-0.979 -4.232 -0.987 -1.907 -1.892
Constant 0.040** -0.095 -0.016 -0.09 0.07 0.069
2.619 -0.277 -0.231 -0.256 0.726 0.752
R-squared 0.166 0.193 0.2 0.193 0.409 0.409
N 397697 340207 208938 340207 180778 180778

* p<0.10, ** p<0.05, *** p<0.01
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Table 6. M&A activity

This table reports regressions where the dependeiables are various measures of M&A activity bffren in a
particular year. All regressions include firm fixeffects, time fixed effects. Standard errors dustered at the

country level.

In Columns (1)-(5) the dependent variable is tigedollar value of the acquisitions by a firm in artocular year.
In Columns (1)-(4) our main variable of interestaniency law dummy. In Column (1) we test its effevithout
any additional controls. In Column (2) we controt firm and country characteristics. In Column (&) restrict
the sample to non-US firms. Column (4) includesadditional variable Global leniency law which measuthe
passage of laws in the countries that are stroriignms industry. In Column (5) the dependent vatais dummy
variable if the firm has completed any M&A transawgs in a particular year.

In Columns (6)-(7) the dependent variable is theahy variable if the firm has been acquired in dipalar year.
Our main variable of interest is Leniency law dumr@plumn (6) reports the regression with firm amdirdry
controls, equivalent to Column (2). Column (7) udds an additional variable Global leniency law chhi
measures the passage of laws in the countriestbaitrong in firm’s industry. *, ** and *** denetsignificance
at the 10%, 5%, and 1%, respectively.

1) 2 3) 4) ®) (6) )
Leniency law 0.052**  0.055***  0.035***  0.066*** 0.@0* 0.018* 0.020*
2.132 5.411 3.07 6.313 1.943 1.878 1.908
Global leniency law 0.101*** 0.037** 0.014*
4.571 2.157 1.775
Assets 0.060***  0.135***  0.061*** 0.013 0 0
7.083 11.303 7.147 1.451 -0.091 -0.028
Leverage -0.002***  -0.004***  -0.002*** -0.001 0 0
-2.9 -2.812 -2.929 -1.551 0.695 0.699
GDP per capita -0.110***  -0.136*** -0.118*** -0.045 -0.019 -0.02
-4.88 -5.676 -5.21 -1.585 -0.974 -1.034
Unemployment 0.002 -0.006** 0.001 -0.002 -0.001 .0ea
0.662 -2.148 0.594 -0.61 -0.377 -0.395
Constant 0.082 0.899***  0.810***  0.965*** 0.387 0.186 0.195
1.409 4.293 3.979 4.599 1.396 1.045 1.094
R-squared 0.252 0.264 0.251 0.264 0.191 0.086 0.086
N 543736 434791 260809 434791 434860 434860 434860

* p<0.10, ** p<0.05, *** p<0.01
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Table 7. Strategic alliances

This table reports regressions, where in Columns(2A)l the dependent variable is number of strateglances in the
country/industry, in Columns (3)-(4) the dependemtiable is the number of participants in strategiiances in the
country/industry, and in Columns (5)-(6) the depmridvariable is the number of M&A transactions lie tountry/industry. All
regressions include country*industry fixed effetise fixed effects. Standard errors are clustetetie country level.

Our main variable of interest is Leniency law dumriry Columns (1), (3) and (5) we test its effecthout any controls. In

Columns (2), (4) and (6) we control for industryaiountry characteristics.

* ** and *** denote significance at the 10%, 5%nd 1%, respectively.

@) 2 3 4) (6) @) 8
Leniency law 0.168 0.169 0.613 0.155 0.642 0.586*  .588* 1.256*
0.932 0.934 1.252 0.91 1.339 1.821 1.813 1.763
Convicted -0.104 0.735**
-0.779 5.179
Industry size -0.032 -0.007 0.274
-0.689 -0.231 0.923
GDP per capita 1.184** 0.666 -0.534
2.629 1.269 -0.403
Unemployment -0.085 -0.082 -0.184
-1.281 -1.412 -1.621
Constant 0.166***  0.166***  -9.616**  0.129*** -5.148 0.496** 0.496*** 4.688
3.784 3.741 -2.44 2.706 -1.052 2.617 2.677 0.39
R-squared 0.725 0.725 0.756 0.647 0.674 0.822 0.822 0.846
N 408618 408618 71390 408618 71390 408618 408618 07139

*p<0.10, ** p<0.05, ** p<0.01
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Table 8. M&A announcement effects

Panel A. Univariate results

This table reports cumulative abnormal returnshtandcquirer’s stock after M&A announcement by whketh
acquirer or target has been convicted in the casgé. Cumulative abnormal returns are estimated @ther

3 day [0,2] or 5 day [0,4] window. Three models ased to estimate abnormal returns: Model 1 estisnat
expected returns using domestic country and glotzaket returns; Model 2 estimates expected retusitg
three domestic factor (domestic market, SMB, HML9d®l; Model 3 estimates expected returns usingethre
domestic factor (domestic market, SMB, HML) andethiglobal factor (global market, SMB, HML) model.
Either 180 day, or 60 day estimation periods asgluAbnormal returns are winsorized at 1%.

* ** and *** denote significance at the 10%, 5%nd 1%, respectively.

Convicted Acquirer Convicted Target
Mean t stat N Mean t stat N

Convicted over last 5 years

CAR(0,2), Model 1, 180 day est.  -0.005*** -3.07 720 0.015*** 3.301 314
CAR(0,4), Model 1, 180 day est.  -0.007*** -3.673 07P 0.016*** 3.017 314
CAR(0,2), Model 2, 180 day est.  -0.005*** -3.439 07D 0.014**=* 3.204 308
CAR(0,4), Model 2, 180 day est.  -0.007*** -3.652 07D 0.014*** 2.764 308
CAR(0,2), Model 3, 180 day est.  -0.003** -2.229 7000.019*** 4.219 308
CAR(0,4), Model 3, 180 day est.  -0.004** -2.035 7000.021*** 4.135 308
CAR(0,2), Model 1, 60 day est. -0.003** -1.971 7240.016*** 3.53 320
CAR(0,4), Model 1, 60 day est. -0.004** -2.06 7P4 .01B*** 3.53 320
Convicted over last 3 years

CAR(0,2), Model 1, 180 day est.  -0.004** -2.379 5520.015*** 2.952 221
CAR(0,4), Model 1, 180 day est.  -0.008*** -3.253 5p  0.015* 2.515 221
Convicted since the start of the sample

CAR(0,2), Model 1, 180 day est.  -0.005*** -3.503 8B 0.014*** 3.918 456
CAR(0,4), Model 1, 180 day est.  -0.007*** -4.317 BB 0.014*** 3.312 456

* p<0.10, ** p<0.05, *** p<0.01
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Panel B. Multivariate comparisons

This table reports regressions, where the dependeiatble is cumulative abnormal returns on theuaeq's stock after
M&A announcement, estimated over 3 day [0,2] wind@and winsorized at 1%. All regressions includerykeed
effects. In the baseline specifications, the stethéarors are clustered at the three-digit SIC stigulevel.

In Columns (1)-(5) our main variables of interest dummies whether the target and acquirer wereictad in the

cartel case over the last 5 years. Column (1) tegmseline specification, where expected returaseatimated using
domestic country and global market returns over d&@s estimation period. Column (2) adds acquicemtry fixed

effects and acquirer three-digit SIC industry fixeffiects. Column (3) clusters standard errors atabquirer country
level. Expected returns in Column (4) are estimatsidg three domestic factor (domestic market, SMBIL) model

while in Column (5) they are estimated using thdeenestic factor (domestic market, SMB, HML) andethiglobal

factor (global market, SMB, HML) model. Column (@)ports the results where the main variables @frést dummies
whether the target and acquirer were convictedhénctartel case over the last 3 years while in Col@f) whether they
were convicted since the start of the sample period

* ** and *** denote significance at the 10%, 5%nd 1%, respectively.

@) 2) 3 4) 5) (6) )]
Acqg. cartel last 5 years 0.005** 0.004* 0.005* 46+ 0.005**
2.147 1.892 (0/245] 2.028 2.033
Target cartel last5years  0.015*** 0.014** 0.0%5 0.014** 0.016***
2.748 2.609 3.285 2.63 2.988
Acq. cartel last 3 years 0.006**
2.418
Target cartel last 3 years 0.014**
2.378
Acqg. cartel since start 0.004**
2.018
Target cartel since start 0.013***
2.876
Investment -0.020***  -0.028*** -0.020***  -0.018** ©.018** -0.020*** -0.020***
-2.8 -3.906 036 -2.344 -2.239 -2.791 -2.802
Profitability 0 0 0 0 -0.001 0 0
-0.387 -0.287 0.891 -0.172 -0.781 -0.391 -0.386
Leverage 0.004 0.003 0.004 0.004 0.003 0.004 0.004
1.308 1.279 1.27 1.335 1.008 1.304 1.304
Assets -0.003***  -0.0038* -0.003*** -0.003*** -0.003*** -0.003*** -0.003** *
-15.041 -17.245 -10.627 -14.505 -13.929 -15.148 -14.97
Constant 0.057**  0.100***  0.057**  0.057*** 0.058* 0.057***  0.057***
11.122 14.034 2.819 11.319 12.024 11.15 11.108
R-squared 0.023 0.027 0.023 0.024 0.016 0.023 0.023
N 86840 86840 868 85557 85557 86840 86840

*p<0.10, ** p<0.05, *** p<0.01
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Table 9. Cross-sectional variation of M&A

This table reports OLS regressions where the depgndiriables are various measures of M&A actibiyya firm in a particular year. All regressionslude
firm fixed effects, time fixed effects. Standardogs are clustered at the country level.

Our main variable of interest is Leniency law dumm@plumns (1)-(2) split the sample according to ¢ékenomies of scale in firm’s industry, as measumed
year 1996. Column (1) reports results for firmdndustries with increasing economies of scale,ngefiwhen the sum of betas in Cobb-Douglas productio
function is larger than 1, while Column (2) reporésults for those with the sum of betas lower tharfColumns (3)-(4) split the sample accordinghie t
economies of scale in firm’s industry, as estimatsithg Olley and Pakes (1996) procedure. Colummegdrts results for firms in industries with thers of
betas in production function larger than 0.716,lvi@olumn (4) reports results for those with thensof betas lower than 0.716. Columns (5)-(6) Sihié
sample according to the estimates of economiesadé |s reported in Burnside (1996). Column (5prispestimates for firms in manufacturing industrigth
higher economies of scale while Column (5) repoesults for those with lower economies of scalelu®ms (7)-(8) split the sample according to the
engineering estimates of economies of scale witlur@o (7) reporting results for manufacturing indiest with higher economies of scale while Columh (8
reporting results for those with lower economiesadle. Columns (9)-(11) split the sample accordinfiyrm size within its country in year 1996. Coin (9) is
the tercile of the smallest firms, Column (10) ésctle of the medium sized firms and Column (11)his tercile of the largest firms. *, ** and **denote
significance at the 10%, 5%, and 1%, respectively.

() ) @) (4) ©) (6) @) (8) 9) (10) (11)
Leniency law 0.060* 0.049  0.065** 0.04 0.050* 0.028 0.055* 0.018 0.071%* 0.034 0.086
1.894 1.458 520 1.229 1.8 0.711 1.683 0.516 2.758 0.988 1.112
Assets 0.053 0.068 0.054 0.074* 0.06 0.063 0.051 09@* 0.032 0.049 0.083
1.534 1.518 B4 1.713 1.553 1.596 1.453 2.075 1.193 1.201 1.201
Leverage -0.001 -0.003 -0.002 -0.001 -0.002 -0.002 -0.001 -0.003 0 -0.001 -0.004
-1.278 -1.385 1.503 -0.97 -1.244 -1.302 -1.062 -1.257 -0.252 .7 -1.299
GDP per capita -0.089 -0.103 -0.095 -0.102 -0.074 0.068 -0.066 -0.08 0.048 -0.062 -0.372**
-1.072 -1.036 0.958 -1.231 -0.847 -0.79 -0.841 -0.782 1.071 -0.59 -2.179
Unemployment 0.006 -0.002 0.007 -0.004 0.004 ®.00 0.003 -0.001 0.005 0.001 0.012
0.81 -0.209 488 -0.458 0.543 -0.408 0.306 -0.112 0.895 0.076 29.5
Constant 0.689 0.796 0.766 0.764 0.531 0.511 0.504 0.473 5270. 0.443 3.265*
0.871 0.864 488 0.966 0.669 0.688 0.72 0.521 -1.276 0.438 1.969
R-squared 0.257 0.245 0.231 0.265 0.24 0.247 0.239 0.251 0.15 0.199 0.311
N 224742 208863 204532 203542 117606 73469 127038 37640 79037 80617 98343

* p<0.10, ** p<0.05, *** p<0.01
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Table 10. Horizontal and diversifying M&A

This table reports regressions where the dependeiatbles are various measures of M&A activity bfjran in a particular year.

All regressions include firm fixed effects, timadd effects. Standard errors are clustered atdhietry level.

Our main variable of interest is Leniency law dumriy Columns (1)-(2) the dependent variable is lthge dollar value of

acquisitions in the same three-digit SIC indussytlee firm. In Columns (3)-(4) the dependent vd&asb the log dollar value of
acquisitions in the same three-digit SIC industmyg éocated in the same country as the firm. In €wls (5)-(6) the dependent
variable is the log dollar value of acquisitionglie same three-digit SIC industry as the firmlbaated in a different country. In
Columns (7)-(8) the dependent variable is the lolipd value of acquisitions in a different thregidiSIC industry from the firm.

Columns (2), (4), (6) and (8) include an additiomaliable Global leniency law which measures thespge of laws in the
countries that are strong in firm’s industry. *,,*&nd *** denote significance at the 10%, 5%, a@#l, tespectively.

1)

2) 4) (©)] (6) @) 8
Leniency law 11.190* 13.116*  2.402**  2.983*** 8.80 10.15 6.542 8.67
1.871 1.979 2.69 2.82 1.446 1.536 1.122 1.436
Global leniency law 17.863** 5.383* 12.484** I28***
2.331 1.875 2.107 3.183
Assets 5.06 5.14 1.274 1.298 3.799 3.855 5.802 15.89
1.328 1.338 1.295 1.309 1.204 1.211 1.444 1.459
Leverage -0.217 -0.218 -0.033 -0.034 -0.184 -0.185 -0.126 -0.128
-0.83 -0.83 -0.827 -0.822 -0.73 -0.731 -0.346 -0.35
GDP per capita -3.204 -4.624 -1.584 -2.012 -1.666 2.659 -4.37 -5.939
-0.637 -0.961 -0.688 -0.846 -0.404 -0.684 -0.645 .850
Unemployment 0.464 0.435 0.371 0.362 0.096 0.075 460 0.427
0.494 0.459 1.134 1.113 0.11 0.086 0.309 0.286
Constant 5.064 16.681 6.613 10.114 -1.13 6.989 14.336 27.165
0.087 0.313 0.27 0.418 -0.025 0.17 0.229 0.437
R-squared -0.043 -0.043 -0.05 -0.05 -0.049 -0.049 0.02 0.02
N 434860 434860 434860 434860 434860 434860 434860 48643

* p<0.10, ** p<0.05, *** p<0.01
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Appendix 1. Leniency laws

This table reports leniency law passage by coun@yr primary source of
information is Cartel Regulation 2013, published@stting the Deal Through. We
complement this dataset using press releases avglartcles.

Country Year | Country Year

Argentina None| Lithuania 2008
Australia 2003 Luxembourg 2004
Austria 2006| Malaysia 2010
Belgium 2004 Mexico 2006
Brazil 2000| Netherlands 2002
Bulgaria 2003| New Zealand 2004
Canada 2000 Nigeria None
Chile 2009| Norway 2005
China 2008| Oman None
Colombia 2009 Pakistan 2007
Croatia 2010 Peru 2005
Cyprus 2011 Philippines 2009
Czech Republic 2001 Poland 2004
Denmark 2007 Portugal 2006
Ecuador 2011 Romania 2004
Estonia 2002 Russia 2007
Finland 2004 Singapore 2006
France 2001 Slovakia 2001
Germany 200Q Slovenia 2010
Greece 2006 South Africa 2004
Hong Kong Noneg| Spain 2008
Hungary 2003 Sweden 2002
Iceland 2005 Switzerland 2004
India 2009| Taiwan 2012
Indonesia Nong Thailand None
Ireland 2001 Turkey 2009
Israel 2005| Ukraine 2012
Italy 2007| United Kingdom 1998
Japan 2005 USA 1993
Jordan Nong Venezuela None
Korea 1997| Zambia None
Latvia 2004
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