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Introduction

Competition Policy is a one of the few domains where theorafieatlopments are
constantly enjoying application in practice. A great varietyopids that it offers and the
possibility of an immediate application of the results in pradiemp attracting the attention
of researchers from around the world. Present thesis contributes ézisting knowledge on
some of the Competition Policy issues - it covers two of itshditas: assessment of cartel

damages and merger evaluations.

The detection and sanction of cartels traditionally remains ofjla importance for
developed anti-trust authorities because of a clear understandingjrgbotential harm, and
therefore of the potential benefits of their deterrence. In therityaof jurisdiction collusive
practices that aim at fixing either prices or market sharesom®dered as damagipgr seas
firms get an opportunity to block the entry of new rivals or to ovegehtor their products or
services without adapting the quality. Nevertheless, developing countriedtstillstruggle to
create or reinforce their competition authority - running an antithvssion is costly and the
supportive evidence concerning the potential benefits is stillmgisResearch on the cartels’
damages for developing countries appears not to be not only limited]soutnainly of a
gualitative nature. To provide the missing quantitative evide@depter 1 offers an
assessment of the aggregate economic harm caused by icadelsloping countries. This
harm is measured in terms of sales affected by collysactices as well as in terms of cartel
excess profits arising from overcharging consumers, both re@@®P. For this purpose, a
substantive dataset containing the information on more than 200 majdfcthve’ cartels
prosecuted in more than 20 developing countries was collected. In additiongmal and
relatively simple methodology was developed to estimate the prercharges when they
were missing. Our analysis confirms that cartels’ impact indeed be substantial. For
example, in terms of sales affected by collusive practicesntaximal rate reaches up to
6.38%. The estimated damage in terms of cartels’ excess mhefiled by GDP can be also
significant, with the maximal rate reaching almost 1%. Furtbeemas the maximal annual
probability of uncovering an already existing cartel isnested to be around 24%, it is
suggested that the actual economic harm caused by ‘hard-cdeds gaideveloping countries

exceeds our estimations at least fourfold.

These results can serve to advocate the introduction or reinfemterhthe antitrust
control in developing countries. More than that, competition authoritieswisy to take

-5-
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advantage of the proposed methodology for their own cartel investigasahsvél reduce
the data required to estimate the economic damages. The lasptlibe least, the created
cartels database may be seen as a reference list contaidirgiries that are potentially
vulnerable to collusive behavior. Cartel members often enter intoso@ agreements in
multiple, often neighboring, economies. Therefore, evidence from otherriesucan (and

should) be employed by the competition authorities in local investigations.

Merger evaluation, in turn, is aimed at preventing the potential dafm@ag increasing
market concentration beforehand. Since this procedure is known to the fowsboth
competition authority and the parties involved, countries adopt mergkliges to improve
the efficiency and facilitate the merger control process. Antbagroposed instruments that
gauge the firms’ incentives to unilaterally increase thpgices post-merger, the most
advanced guidelines offer the traditional Herfindahl-Hirschman Iné##l) and a more
recent Upward Price Pressure (UPP) tE€$tapter 2 offers a comprehensive assessment of
the accuracy of these tools and, most importantly, defines ecorommditions that favor
misleading predictions. Monte-Carlo simulations are used to ceeatemies that are further
employed as workbenches to measure the effects of mergers enaluate the performance
of the chosen evaluation instruments. Results suggest that thdebliHlbeing originally
developed for homogenous good markets, when applied to a market wérerditited
products has a very weak performance in identifying the potdatighe price increase by
merging parties. In its’ turn, the UPP test can also be quigleading, even if one has perfect
information on the main ingredients needed to compute it. The UPP negdtesents an
approximation of the alternative costs that the merged firms waakl if they would leave
their prices on the pre-merger level. Therefore, whenever theidJpdxitive, firm is said to
experience a positive pricing pressure, i.e. it has incentivexteaise its’ price. It appears
that type-l1 and type-ll errors may occur because the UPPfisamily underestimates or
overestimates the respective alternative costs. Second reatat the UPP-like tests by
construction ignore the pricing pressure experienced by the rgepagiriner. The present
paper demonstrates how this can be fixed by taking into account the correspondipgssess
through rate that represents the firm'’s price reaction on the cost shock of therother fi

Chapter 3 demonstrates that the ignorance of the cross pass-through, effec
particularly of its sign, can lead to misleading conclusions elkiw other stages of merger

investigations, including the market definition procedure and the assdsshmordinated

-6-
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effects. Studies that attempted to derive the main drivers afrtiss pass-through sign and
magnitude were often tailored to particular industrial settings and havefotiggronly limited
relevance for the horizontal merger analysis. Chapter 3 ofpthsent thesis offers an
examination of the properties of the pass-through matrix in a cooréenient and at the same
time sufficiently general framework. It particularly focasmn the cross pass-through rate and
defines conditions affecting its sign and magnitude. It demonsteatesng other things, that
the cross pass-through rate cannot dominate the own pass-througinanes relative
significance decreases with higher number of firms. Nevedhelas illustrated by some
examples, this does not mean that the cross pass-through effdmt ceeglected in merger
evaluations, especially when it is negative. Second, it provides denivat the exact
characteristics oboth the demand and supply systems that affect the sign of the crgss pas
through. Therefore it is suggested that the usually adopted in nsargdation assumption of
constant marginal costs may priori limit the cross pass-through pattern and hence the

simulation outcomes.
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CHAPTER 1
Cartels Damages to the Economy:
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1. Introduction

The detection and sanction of cartels traditionally remains ofla importance for
developed anti-trust authorities because of a clear understandingjrgbotential harm, and
therefore of the potential benefits of their deterrence. In therityeof jurisdiction collusive
practices that aim at fixing either prices or market sharesom®dered as damagipgr seas
firms get an opportunity to block the entry of new rivals or to ovegehtor their products or
services without adapting the quality. For example, on a samplaterhational cartels
operating in primary product markets Connor (2011a) demonstratech tlaat twenty years

cartels’ prices were at least 25% higher than their competitive berichmar

As implementation of the antitrust enforcement requires substarv@éstments, it can
be questioned to which extent those expenditures are compensateoshsnofeprevented
consumers’ damages. Especially this is relevant for developimgpetition authorities that
often experience tough budget constraints. Nevertheless, they tftggles to find the
supportive evidence that could advocate their efforts - the resbatctocuses on the effects
of cartels in developing economies appears to be very scarce anchalvdy taken a
qualitative approach. Among the few relevant studies, e.g. thosenoy J2006), Connor
(2011a) and Levenstein, Suslow and Oswald (2003), only the latter offeztatevely
comprehensive quantitative assessment of the aggregate impadietsd’ @agreements. Based
on the international trade flows data and a list of forty-two tetemternational cartels
prosecuted in the U.S. and the EU in 1990s and operating on developketsnauthors
estimated that imports affected by cartel agreements tdns8.4-8.4% of total imports in
developing economies, or 0.6-1.7% when divided by the corresponding GDé&# hidden
and sometimes tacit nature of cartels and various methodolpgatdaéms that did not allow
authors to take all the observations into account, it is suggested that the actabtoufthbe

much more significant.

Taking into account both international and local cartels and havingumaehthe
aggregated cartel excess profits resulting from price overchargald provide a clearer
picture of the actual damage suffered by consumers in develomingtries. These
estimations can in turn be employed to advocate the introductioeirdorcement of the
antitrust control in the concerned economies. Present study aipmevading the required

evidence.
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The paper will stick to the following outlin&ection 2comprises a description of the
data mining process and a discussion over the descriptive ssatithe collected sample of
cartels. We also present our original methodology that was developedover the missing
price overcharges. While being quite simple and intuitive, its’ naaivantage is that it
requires a very limited data to be implemented. In Appendix Glugtrate the application of
this methodology on one of the cases from our database. Overall, cbtiatéedo not bring
any strong evidence to the widespread idea that cartel ovgesha developing countries are
more significant than those in developed countries. We show, howevat, the
anticompetitive impact in terms of price overcharges isagt lef a similar scale, which calls
for adequate antitrust measures. We believe that stronger rasuléshieved by looking at
the aggregate measures of cartelization harm that we pres&sciion 3.We focus on
several aggregate indicators. To estimate the cartels’ ingadhe country level, as in
Levenstein, Suslow and Oswald (2003) we find it appropriate to congidezgated sales
affected by collusive practices and, more innovatively, aggregateedst@xcess profits that
result from price overcharges. Both measures related to GDPfind/ghat in terms of
affected sales related to the GDP the maximal rate reaghé¢o 6.38%. The actual harm to
consumers in terms of cartels’ excess profits can be aladicagt, with the maximal rate
reaching almost 1% of the GDP. We supplement the discussion siitiphfied cost-benefit-
like analysis of the antitrust enforcement by relating agge€lgedirtels’ excess profits to the
budget of the corresponding competition authority. Our results dementtaain majority of
considered countries price overcharges significantly exceed tbuedgenses aimed at
preventing them. Overall, obtained estimates reflect the verynal bound for the economic
harm caused by collusive behaviour because data on detected catiel®loping countries
are very limited, but mostly because some of them remain uncbvBreassess how far (or
how close) our aggregated estimates are from the realitygettion 4 we adopt the
methodology proposed in Combe et al (2008) to estimate the deterredecrathe annual
probability of a cartel to be uncovered. We find that at |dase out of four existing cartels
remain undetected. To our knowledge this is the first attempgigly éhis methodology on a

sample of cartels detected in developing count8estion 5concludes the paper.

Competition authorities in developing countries could have a practiesésttin the
respective results for the advocacy of their efforts. Furibeg, they may wish to take
advantage of the proposed methodology for their own cartel investigatahsvél reduce

-10 -
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the data required to estimate the damages caused by cadelimatterms of, for instance,

price overcharges and output losses.

2. Collected data: cartels’ profile in developing cuntries

Data collection process

Our analysis is based on the original dataset containing infiomat 249 major ‘hard-
core’ cartels that were prosecuted in more than 20 developingriesuinom 1995 to 2013.
In Appendix A we provide a reduced version of this dataset that cotiaitist of countries,
identified cartel cases and their respective periods of existencesivietrour attention to the
chosen period because many of developing countries have estabhgiedompetition
authorities just recently, if at all; hence no or very pooa dauld be collected for earlier

years. Nevertheless, we find it sufficiently long to obtain a representativale.

The list of countries chosen to participate in the study weatexteaccording to the
active state of their competition authorities and sufficiendheif experience. For this reason
many of the developing economies were excluded from considerationrtiNdess, they
could still profit of the current study results to advocate theduoftction of the competition

law or its enforcement.

Given the complexity of possible reasons for collusive behavior and consewgltare
effects, we only focus on so-called 'hard core' cartels, i.e. wheal participants aim at
increasing their profits by the means of collective pricemarket share fixing. These
agreements between firms are assumed to be harmful for conqaeneeand, therefore, are
illegal in the majority of antitrust jurisdictions. Hence, de not include in the database
buyers’ cartels, collective predatory pricing cases or cokuagreements that were given an
exemption by competition authoritiés.

For every defined ‘hard core’ cartel, we aimed at colleauite substantial descriptive
data, including relevant market(s), number of colluding firms, cdrehtion, cartel's sales,

applied penalties and estimated price overcharges. Given the altschudé data on losses in

The chosen countries are considered as developimmpemies according to the International Monetarpd=!
World Economic Outlook Report, April 2010.

ZCollusive behavior could be given an exemption bynpetition authority if it is proven to be benedicior
consumers or necessary in given economic conditibims was, for instance, the case of the cartéhénmixed
concrete industry in South Korea in 2009.

-11 -
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output or welfare, we have chosen price overcharges as a meatiueeeobnomic damage.
When a cartel operated on several relevant markets we coulstlese episodes separately,
if available data allowed doing so. When no exact date or month butyeaftyof cartel’s
creation or breakdown was known, we assumed that cartel’'s duration sesnitvé complete
year from January to December, similar for months. Cartel's sales aleutated as revenues
of all colluding firms during the considered period on the relevankehamly. Data on
penalties include all applied fines (both for companies and exesutgewell as finalized
settlements. In some cases inputs were provided in differer@ncies. Therefore, when
needed, cartel's sales were converted by using average exchsegyeorresponding to the
period of cartel's existence, while for penalties we usedtbbhamge rate that corresponded
to the period when the final decision on the case was made. To b®e g@eldorm the cost-

benefit analysis we also looked for budgets of competition authorities.

The data were obtained from numerous sources such as competition ti@gthori
websites, companies’ annual reports, reports of international organgzauch as OECD,
UNCTAD, etc. A significant piece of information came from thastng database on
international cartel3.However, our sample would not be so rich without cooperation with
local competition authorities.For this purpose, they were asked to fill out a special
guestionnaire. (See Appendix B.) In addition to the mentioned above t@atgetthis
guestionnaire requests for some additional inputs required for our dbmgathodology that
we developed to estimate the price overcharges. The minimalhdataré necessary to for
this purpose are quite limited and include only prices, market shatkesales of colluding
companies at least for one period of cartel existence. All thex ctartel-specific information
requested in the questionnaire is not mandatory to implement the methdalit helps to
better calibrate market parameters and, eventually, improvetihgé&on results. We explain

the methodology in more detail and report obtained estimates later in the section.

Our database makes a substantial contribution in summarizing andjmostantly,
enriching the existing knowledge on price overcharges caused lgyscdirtcomprises not
only international cartels (as, for instance in Levenstein. ¢2@03)), but also cartels formed

by domestic firms only. Cartels’ industrial profile in our sample is simd the one described

3 Private International Cartels spreadsheet by dbh@onnor, Purdue University, Indiana, USA (Mard02).

*We wish to thank for a fruitful cooperation comgieti authorities from Brazil, Chile, Colombia, Intesia,
Peru, South Africa, Russia, Mexico, Ukraine, PaistZambia and South Korea and Mauritius, as well a
UNCTAD RPP initiative coordinators.

-12 -
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extensively by Jenny (2006), therefore we do not go deeper irsfhestebut instead focus on

the quantitative assessment.
Descriptive statistics of the sample

We provide some descriptive statistics of the collected data in Table 1.

Table 1: Descriptive statistics of the collected sample

Variable #obs. Mean Median  St. dev. Min Max
Duration, months 185 46 27 50 1 420
Number of cartel members 200 15 5 37 2 300
Price overcharge, % 83 23.1 20.0 14.6 2.4 75.0
Penalties/Excess profits ratio, % 72 51.8 19.0 418. 0.0 950.5

Table 1: We measure the price overcharge as % of the qaitel. Whether minimal and maximal bounds for
the price overcharge are both known , we usedvbeage between the two.

The median number of colluding firms and median cartel's duratioromthm are equal
to 5 and 27 correspondinglyAnalogous calculations for developed economies (see Connor
(2011b)) indicate similar results for the number of cartel ppeids but, surprisingly, a
higher level of median cartel duration - around 50 months in the Wangrica and 70 in the
E.U. These results may seem to be in conflict with the popular opthet in developing
countries collusion is sustainable for longer periods because of stroagest imperfections
and a weaker antitrust enforcement. However, this observation casugported by
theoretical results that demonstrate that on unstable but groveirkgis deviation from cartel

agreement can indeed be very attractive. (See Motta (2004)).

We do not provide descriptive statistics for the absolute valuesriistasales and
penalties because considered countries, their economies and, eventual/acadiversified
in scale. Instead, we find it important to report descriptive statistics ad selative measures,
such as penalties-excess profits ratio and price overchargesehmeasure with respect to
the cartel price. We define cartel’'s excess profits agxtr@ margin resulting from sales at

higher prices, taking cartel unit sales as a basis.

We observe that the penalties-excess profits ratio for our sdraplguite extreme ends
— it varies from 0% to 950%. The former can be explained by thetHat not all of the

detected cartels were subject to the fine. The reason forattez Is that penalties were

>Median values are more convenient to consider ksecthe data are skewed and contain a few outliéhs w
number of cartel participants more than 200 andhtibur of more than 150 months thatrenders meanesalu
uninformative.

-13 -
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sometimes calculated as percentage of the total saled@froembers instead of sales on the
relevant market only. Nevertheless, the average for developingriesurdtio remains very
low compared to the U.S. level (19% against 57%) and is just sligélbyv the E.U. level of
26% (see Graph 1).

Graph 1: Comparison of penalty-excess profits ratios, %

Argentina 89,77% (3)
Peru | 82% (8)
Mexico s 33% (6)
Chile s— 31% (8)
Brazil s 28% (14)
Indonesia  mmmm 11% (4)
South Africa s 9% (4)
South Korea s 9% (17)

Pakistan m 3% (5)
Developing coun. messssss 19% (72)
EU (1990-2010) 6% (105)
US (1990-2010) m—— 57%, (97)

0% 50% 100%

Graph 11in brackets we provide the number of observati@eluCountry-level data is given only when number

of observations is more than 2. Data on the E.d.tha U.S. is obtained from Connor (2011b).

Remarkably, even in developed countries competition authorities on avecagot
recuperate excess profits gained by cartel members. Morabwsre would appropriately
discount overcharges and penalties to account for money depreciati@yatess would be
even lower. According to Hammond (2005) and Connor (2011a) such a sitsiatioldl be
characterized as ‘under-punishment’ because optimal deterrenaeaf formation requires
penalties to be higher than extra profits resulted from collusmikengements. At the same
time, Allain et al. (2011) argue that the E.U. penalty rules caoobsidered as ‘optimal’,
even if eventual penalty—excess profits ratio is relatively. [bhey demonstrate that the
dynamic effects together with an appropriate estimation o€ pri@rcharges (i.e. corrected
for model and estimation error and publication bias) have a isigmifimpact on the
determination of the optimal dissuasive penalties, i.e. pentia¢svipe out all the expected
profits resulting from the anticompetitive infringement. The optityaf a penalty rule that
does not require a 100% recuperation of the excess cartel peasfiteecalso supported by the
following intuition. On one hand, by imposing fines competition authoritigstd deter
formation of cartels or make it more risky for existing gsibn to continue, expecting that a
more severe penalty rule to result in a stronger deterrefext. @n the other hand, too high

penalty can undermine the firm’s ability to be an efficientkegplayer that goes against the
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initial goal of restitution of the fair competition. If carwhs operating on the market for
many years, it might be impossible for the firms to pay back all the gxdfigs that they have
obtained by overcharging. The fact that competition authoritiedotrigalance these two
effects in different ways justifies the diversification of fenalty-excess profits ratios among

countries.

The present study does not aim at assessing whether penaly imuldeveloping
countries are optimal or not, nor it claims that they should follmvetixample of developed
antitrust jurisdictions. What we want to highlight here, is thatdrs that define the optimal
antitrust policy are quite numerous, starting from the very dieimof the optimality that
every competition authority decides on its own. Therefore, the eHegenalty rule indeed

can (and, most probably, should) be country-specific.

It could be expected that a weaker antitrust enforcement provislsc with
incentives to set higher prices. Our collected sample does not peowdstrong support to
this intuition. As can be seen from Table 2 below, the median pwiercharge rate for our
sample is of the same range as the one experienced by theokdtries (20% versus 19.5-
22.48%) and is only slightly higher than 16.7-19% estimated for the U.S. and Canada.

Table 2: Comparison of cartel price overcharges from existing studies (in %

Country/group # obs. Mean Median
Developing countries (our sample), 1995-2013 83 23.1 20.0
Developing countries (Connor (2010b)), 2000-2009: 3 3 n/a n/a
China 2 17.42 17.42
Egypt 4 20.26 19.61
India 1 16.67 16.67
Korea 22 24.01 14.89
Mexico 1 15.25 15.25
Pakistan 1 42.53 42.53
Turkey 2 53.49 53.49
EU (Connor (2011b), 1990-2010 105 n/a 19.5
EU (Connor (2010b), 1990-2009 11 28.16 22.48
US (Connor (2011b), 1990-2010 97 n/a 19
US and Canada, (Connor, 2010b), 1990-2009 29 39.6116.67

Table 2: Estimates from Connor (2010b) were originallyyided with respect to a ‘but-for’ prices, therefore

they were recalculated with respect to the carieego be comparable with the other data fromtaitde.

®our sample contains cases that wen@secutedrom 1995 to 2013, but could have existed before.
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Estimation of price overcharges —methodology and results

In our study data on price overcharges constitute a departure pwatds the
measure of the aggregated economic harm induced by cartelizaticackvawvledge that in
the context of developing countries estimations of price overchappesar to be very scarce.
One of the reasons is that this kind of estimations might be vergraiéng in terms of time
and expertise that represent a serious constraint for a youngtitionpauthority. Besides, to
condemn a cartel they mostly rely on the evidence on coordinationtiastiguch as phone
calls, meeting notes etc.) rather than the economic one (symrakel pricing or constant
market shares, etc.). To address this issue and to fill sothe afissing estimates out, we
have developed an original methodology that is simple enough tonraptewhile well

economically grounded.

The methodology employs the following approach that is applied case-ly-case
basis. Based on the collected cartel data one first perforntalibeation of the supply and
demand parameters on the cartelized market. If cartel operawsveral markets calibration
should be performed for each of them separately, if collected katading so. Having the
estimated parameters at hand, one then proceeds with the simuwétioypothetical
(counterfactual) competitive equilibrium, i.e. market state absamélization. Finally, by
comparing cartelized and counterfactual (competitive) states, cane calculate price

overcharges and corresponding losses in the output and the consumers’ welfare.

To perform the calibration of market parameters, we consider al riinadedescribes
the equilibrium outcomes on the differentiated product market, whiere €ompete in prices
(differentiating product characteristics are assumed to leal)fixDemand and supply are

modeled separately in order to recover equilibrium outcomes.

Precisely, market demand is derived from a general cladisokte choice models of
consumer behavior. LOGIT specification that we have chosen is sanglgood enough to
obtain the desirable structure of demand and, most importantlypwsaéxplicit calculation
of the consumers’ surplus in money terms. We assume that tleehe @otential consumers
on the market, each of them considers buying one unit of the prodocbfre of J firms that
form a cartel. Consumer can also choose the so called ‘outside’ ogaanted with index
“0”. Outside option may represent a substitute offered by othes finot participating in the

cartel) as well as consumer’s decision not to buy at all.
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The utility of consumer buying productj is defined asU; =9, —ap, +vu; , where

0;, ] =1J are parameters of differentiation (e.g. quality of the produseorices offered)
that are specific to each product apd is the price of produgt. a is the marginal utility of

money common for all products and consumers that reflects the\agnf consumers to
the price relative to how they value quality. HighHér  would mbahdonsumers take their

decision mostly according to the price of the product, ratheritbauality characteristia,

is the consumeit's idiosyncratic utility component that is specific to produclt is assumed
to be identically and independently distributed across consumers and products.

Consumeri chooses producj if it maximizes her expected utility, such that

U; >U,;0j" # j . According to Berry (1994), demand associated with the alteenatian,
therefore, be represented by the following equation:

In(s; (p)) =In(s,(p)) +J; —ap;, 1)
wheres,is a market share of the firj and s)is the share of the outside option and

P = (P P2 Pa) s the price vector.

Or, eventually, by

0. —ap. _
s (p)=— O TR 13 @

1+ ZeXp(Ji —ap,)

i=1

where the utility of the outside option is normatizto zero U, = 0,0i =1, N)

Note, that since the size of the market is fixed\tomarket shares can be easily
interpreted in terms of sold quantities and vicesae

In such framework, profit of each firmj is defined by the function

m(p)=(p; —c,) *s,(p) * N, wherec, are marginal costs that are assumed to be constant

Further we employ several hypotheses that helgnpldy the model and recover
unknown market parameters. We first presume thdelcaarticipants act under perfect
collusion, choosing prices that maximize the jgirdfit of the cartel. Second, we assume that
cartel members agree to fix their gross margires ¢ertain value that is constant for all firms,
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such thatp, - c;) = const, [Jj = 1,J . Under these assumptions, from the cartel's jpiofit

maximization problem it is easy to obtain the faling cartel equilibrium condition:

(p; =)= Y .0 =13 ©

System of equations that includes (2) and (3).efloee, fully describes the cartelized

market equilibriungp , s®), 0j = 1,J . Cartel's prices and market shares one can recover

from factual market data related to the period aftedization. Note, however, that market

shares that are employed in the modelf"’(‘e') are not the same as those observed from the

rtel

market data (denoted §s™). The latter ones stand for the market sharesimwttie cartel,

while the former take into account the presence tlod outside option, such that

cartel

S;
§cartel and —cartel — 1
J ( SO Z
To be able to solve the system of equations contpot€) and (3), and by doing so
recover the unknown market parameters, one woudd e set two of them exogenously.
One of the parameters that we initially choose to iE the gross cartel margin

(pF -c,),0j=1J. Note, that this is equivalent to choosing therage cartel margin

3 cartel
= Z goarel Mﬁ Because the latter is a relative measure an@fthrercan be
j=1

cartel

P;
much easier to interpret we finally choose the agercartel margin as one of the exogenous
parameters for the calibration procedure. The stgarameter is the share of the outside

option S,

Firms gross margins could be extracted from thiidislg companies’ annual reports,
even if often only approximately. In contrastb&comes much more complicated when it
comes to the estimates of the share of the outgtien. There is no standard procedure to
define the potential market size, and methodologghtrdiffer significantly depending on the

product and market considered. However, indepehdentthe procedure chosen, the sum of

’Recall that margin constant for all cartel partgifs is one of the basic assumptions of the metbgyo
Keeping this in mind, when market shares and prieceknown, it is easy to recover average cartejmdrom
the standard ones, and vice versa:

(pcartel _ ) Scartel
—cartel cartel
AM = Z pcartel - ( —C )Z _cartel

i constant forall j j=1
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all market shares, including the one of the outsigigon, must be always equal to one, i.e.
J
Zstj:artel + So :1.
j=1
Having set exogenously average cartel margin aacesbf the outside option we first

recover parameteérfrom equation (3):

3J §jcarte|
Z cartel
a = 1 = 1= pj
So(pjcartel - Cj) AM s, (4)

In the list of the parameters set exogenously amectioose to replace cartel’'s margin
or the share of the outside option with marginatsadf they are known. In this case equation

(4) will remain valid and further steps of the nathlogy will not be affected.

Now we have all required information to recover ffegameters of differentiatiah)

from equation (1). Marginal costs can , thereftue,recovered from the values of margins,

either average for the cartel or firm-specific grasargins.

While choosing values of exogenous parametersnerds to make sure that obtained
values of marginal costs and parameter of sertsittoi the pricer are non-negative. Note,

that there are no sign restrictions to the valdes o

At this point, one is able to calculate the setowin- and cross-price elasticities

(correspondingly):
gjj — _ap;:artel (1_ S;_:artel )1 DJ - ﬁ (5)

o a,slcartel picartel ,DJ ,i — l,_\J,| # J (6)

n

Obtained estimates can be compared with existirgg drom the other sources. This
may be seen as an additional cross-validationh®walues of exogenous parameters and may
result in corresponding corrections.

At the end of the calibration procedure one has naiksing market parameters
(@,0, andc;, Oj =1,J) recovered. They are assumed to remain the samt@evihe market

is cartelized or not. And now we are ready to pedcevith the simulation of the

counterfactual (competitive) state of the market.
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In the absence of collusion each firm would takelexision on its own price to
maximize own profits, taking into account own masdicosts and expected pricing strategy
of competitors. A standard solution for each firpirsfit maximization problem would be:

1

:a’(l——sj)’Dj:lJ (7

P; = ¢

while (2) remains valid.

As a solution of the system of equations (7) anil & obtain counterfactual
(competitive) priceg,j =1J and market shasé§ =1J . By compadartel's and

competitive prices we can calculate price overohdag every cartel member as well as
cartel’'s average price overcharge:

3 gartel —n¢
AP% =" 55 % [100 (8)

= P;
Formula in (8) gives a price overcharge estimat@earncentage, but it can easily be
transformed into money terms by multiplying firmesgic price overcharges on the
corresponding cartel member sales.

Moreover, employed demand model allows explicitcekition of the consumers’
welfare (surplus) losses, both in percentage amdaney terms. We make use of the formula,
proposed in Anderson et al. (1992)):

Csziln(H iexp(&'j —ap, )J (9)

Hence, relative consumers’ welfare losses causeddysive practices could be
calculated as following:

[In[1+expi (5]_ _apjs)]_m(“iexp(dj —aijarta)D (10)

Welfarelosse$%) = = 100

In(1+ expi (I, —apjc)J
j=1

On one hand, an obvious advantage of our methogaothat it requires very limited
data to be implemented: it can be employed onlfy wiformation on prices and observed
market shares of colluding companies at least her weriod of cartel existence. On the other
hand, it is based on a relatively simple model asek a few assumptions that result in certain
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limitations. We discuss them below.

First, demand is designed from a simple LOGIT mpdich is quite flexible but has a
specific property of Independence of Irrelevanteatatives. In a nutshell, this model
generates a particular consumers’ behavior patteativated by a price increase consumers
would switch to the product with the maximal markétre, but not the one with closest

guality characteristics. Indeed, it may not beua toehavioral pattern in reality.

Second, our methodology is based on assumptiontdhe perfect collusion among
cartel participants while real level of coordinatiamong firms could be much weaker. Under
these conditions, obtained estimates of price ¢txege and consumers’ welfare losses are the

maximal ones for the assumed levels of cartel'sgmaand share of the outside option.

Third, when one changes assumptions about cartejimand/or share of the outside
option, then values of calibrated market paramedsid, ultimately, final estimates of the
interest also change. For this reason it makesedensonsider not the exact values but rather
a reasonable range for each of exogenous paramétsed on the common sense and
available market data. Sensitivity of estimatiosutes with respect to the parameters that are
set exogenously differs in each particular markemnsidering reasonable ranges for external
parameters rather than exact values shall helgsasaing the robustness of obtained results.
Additional market expertise, when available, coalso help to narrow down the range of
calibrated market parameters and, eventually, wbtaore precise estimations of price

overcharge and consumers’ welfare losses.

In the Appendix C we illustrate application of gheposed methodology on the price-

fixing cartel between civil airlines in Brazil.

It is unfortunate to acknowledge that competitiatharities in developing countries
often do not possess even the minimal economic régiaired to employ the methodology.
Or, even if they do, it is often considered as m@rftial. Due to this reason, it was possible to

perform estimations only in eleven cases. Resuitgeovided in Table 3.
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Table 3: Estimates of price overcharges and output losses obtained withetuse of

the developed methodology

Industry (country) Period of Min Max Min Max
existence Ap% Ap% Aq%s AQ%

Civil airlines (Brazil) Jan’99-Mar’03 3.20% 33.90% 10.00% 24.2%
Crushed rock (Brazil) Dec’99-Jun’03 3.40% 11.25% .6986 25.80%
Security guard services (Brazil)  1990-2003 4.80% .82% 14.93% 23.15%
Industrial gas (Brazil) 1998-Mar’04 4.12% 29.96% 0®»% 22.77%
Steel bars (Brazil) 1998-Nov'1999 5.49% 37.84% 9069 27.81%
Steel (Brazil) 1994-Dec’'99 13.55% 40.13% 5.00% 2%2
Medical gases (Chile) 2001-2004 37.50% 49.40% 2.00%14.93%
Petroleum products (Chile) Feb’'01-Sep’02 4.57% %90 10.43% 23.35%
Construction materials (Chile) 20 Oct'06 47.78% 483% 7.24% 22.95%
Petroleum products Il (Chile) Mar'08-Dec’08 1.78% 1.13% 9.63% 18.99%
Cement (Egypt) Jan’03-Dec’06 28.20% 39.3% 5.00% 0%
Average for the category 14.04%  34.01% 8.68% 256.94
Average 24.02% 15.41%
Median 18.6% 16.9%

Table 3 Price overcharge is measured with respect tac#neelized price, while losses in the output with

respect to the counterfactual (competitive) state.

Obtained average and median price overcharge r&te24021% and 18.6%
correspondingly are of the same magnitude as ®rdkt of the sample (23.1% and 20%, see
Table 1). We acknowledge, however, that the difiee between the estimated maximal and
minimal bounds of price overcharges and outpuless often large. A competition authority
that wants to implement the proposed methodologyldvoertainly obtain a greater precision
provided it uses the best information on the inpatameters. Further analysis in Section 3

includes these additional estimations.

3. Aggregated cartels’ effects

Overall, the descriptive statistics of the collectelata demonstrate that the
anticompetitive impact in terms of price overcharge at least similar to that in developed
countries, which calls for adequate antitrust messuYoung competition authorities, that

8Minimal and maximal estimated output losses careapprounded. This is a results of some partidigariof
the methodology employed , particularly becauseesparameters need to be set exogenously.
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often lack resources to efficiently fight againstlasive practices are having hard times
lobbing for a greater budget and, therefore, arestamtly looking for strong and motivating
evidence of the benefits that their existence Istingye believe that the latter could be
provided by looking at the aggregate measures mé¢lezation harm that we provide in this
section. The approach that we use consists in sogwop the obtained cartel case-specific
impact estimates in money terms and assessing shggiificance on the macro-economic

level.

Precisely, in our analysis we focus on several egage indicators. First, inspired by
Levenstein, Suslow and Oswald (2003) we find itrappate to consider aggregated sales
that were affected by collusive behavior, i.e.ltot&enues received by cartel members. More
innovatively, we also assess the aggregate casimlade in terms of excess profits. Both
measures are summed up for all cartels in eackcplart country and related to the GDP. We
supplement the discussion with a sort of “cost-bB&nanalysis of the antitrust enforcement
by relating the aggregated excess profits to theégéu of the corresponding competition
authority (“CA Budget”).

In order to obtain more comprehensive aggregatgoha&es we first fill the remaining

data gaps in by applying an additional treatmenih¢ooriginally collected data.

For those countries where competition authoritg seiximal penalty as percentage of
cartel's sales (like, for instance, in Brazil, SoWorea, Ukraine, South Africa, etc.), we
approximate the missing cartel sales as the raspgmnalty in money terms divided by the
maximal penalty raté Note that this approach provides an estimate eftinimal level of
cartel's sales. The penalty in those cases is as¢don the sales recorded in the year
preceding the one where the court decision on #se evas made. Therefore, the minimal
approximated cartel sales need to be further nigitifpy cartel duration in years. When price
overcharge was unknown and it was not possiblentpl@y the proposed methodology to
estimate it, we roughly approximated the excesteksrexcess profits by multiplying the
sample median overcharge rate and cartel salesade cartel sales were missing, we first
assumed the cartel's excess profits as equal tbedppenalties. Recall that, according to

Table 1, applied penalties do not in average cosgterfor the excess profits gained by cartel

® For example, if a cartel was fined for 100 USD ainel maximal penalty rate is 10% of cartel's sathen
minimal bound for cartel’s sales can be estimatd @0/0.1=1000 USD. Because percentage penaltyigule
sometimes applied to company’s total sales, we kavgloyed, where needed and where possible, aiceaeff
that corresponds to the share of sales on thearienarket in total company sales.
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members, therefore this approximation provides minmal level of cartel's excess profits.
Knowing the minimal level of cartel's excess prefdllowed, in turn, recovering back the

missing cartel sales by applying the median prieg¥aharge rate.

Finally, to make the nominal values, such as sadasess profits, penalties and
competition authorities’ budgets comparable amoiifterént years, we apply relevant
denominators to translate them into the currencyheflast year of the considered period

(specific for each country).

Aggregated harm was calculated separately for cegntvith sufficient data, namely
Brazil, Chile, Colombia, Indonesia, South Africa,ekico, Pakistan, Peru, Russia, South
Korea, Ukraine and Zambia. The selection critei®obasically the availability of quantified
impacts of cartels that represent a significant paell detected cases in the country. Except

for Zambia, whose only quantified cartel had a #adous economic impact.

For these countries in Table 4 below we providehiteakdown of recorded cartel cases
indicating the number of quantified ones. Inforroatin brackets refers to number of cases
for which corresponding missing inputs were apprated by means of the above treatment.
We employ the term ‘allocated’ for those cartelsewlwe were able to associate sales and
excess profits with a certain year, i.e. only thagleen at least cartel's beginning or

breakdown year was known.

Table 4: Availability of quantified impacts of detected cartels (nurbers)

. # of cartels # of cartels with  # of cartels with # of ‘allocated’
Country (period)

recorded data on sales data on overcharges cartels
Brazil (1995-2005) 18 17(1) 17(3) 17
Chile (200:-2009) 17 16(6) 16(7) 16
Colombia (199-2012) 18 17(17) 17(17) 17
Indonesig(2000-2009) 12 8(0) 8(1) 7
Mexico (200:-2011) 17 17(9) 17 (12) 17
Pakistan (20C-2011) 14 14(6) 14(9) 14
Peru (199-2009) 11 10(2) 10(2) 10
Russia (200-2013) 15 11(10) 11(11) 11
South Africa (200-2009) 37 23(7) 23(18) 23
South Korea (19¢-2006) 26 26(0) 26(8) 26
Ukraine (200-2012) 7 7(6) 7(7) 3
Zambia (200-2012) 7 1(0) 1(0)
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The two aggregated indicators of the interest w& ftalculate as an average for the
considered period. Looking at the year-to-year dyica would be misleading because both
ends of the period have a high risk of not beingresentative - either because of a low
activity of the competition authority in the beging or because the end of the period is often
characterized by multiple ongoing cartel investma. Absent final decision made on the
case corresponding price overcharges and othercdataot be included into the database.
Because of these reasons even average for thal mstionates can be biased, thus we find it
important to report also the maximal value togethigh the year that it corresponds to. Table

5 summarizes obtained results.

Table 5: Aggregated indicators

Aggregated excess profits / Affected sales/ GDP, % Aggregated excess

Country GDP, % profits / CA Budget
Average Max (year) Average Max (year)  Average Mgeaf)
Brazil (199:-2005) 0.21% 0.43% (1999) 0.89%  1.86% (1999) 308 3212998)
Chile (200:-2009) 0.06% 0.23% (2008) 0.92%  2.63% (2008) 23  (2908)
Colombia (199-2012) 0.001%  0.0029%(2011) 0.01%  0.01% (2011) 7 (2866)
Indonesia (20C-2009) 0.04% 0.09% (2006) 0.50%  1.14% (2006) 29  (2884)
Mexico (200:-2011) 0.01% 0.02% (2011) 0.05%  0.11% (2011) 7 2m|y)
Pakistan (20C-2011) 0.22% 0.56% (2009) 1.08%  2.59% (2009) 245 8 (2008)
Peru (199-2009) 0.002%  0.007%(2002) 0.01% 0.023% (2002)  6.4425 (2004)
Russia (200-2013) 0.05% 0.12% (2012) 0.24%  0.67% (2012)  0.58 .45 12008)
South Africa (200-2009) 0.49% 0.81% (2002) 3.74%  6.38% (2002) 124 4 (2005)
South Koreg1998-2006) 0.53% 0.77% (2004)  3.00%  4.38% (2004) 44 1 214 (2004)
Ukraine (200-2012) 0.03% 0.03% (2011) 0.15%  0.16% (2011) 0.84 .88 (2011)
Zambia (200-2012) 0.07% 0.09% (2007)  0.18%  0.24% (2007) 11 (2907)
Average 0.14% 0.9% 76

Our results confirm that cartels” impact in develgp economies can indeed be
substantial. In terms of affected sales relate@@®, it varies among countries from 0.01% to
3.74% on average for the considered periods, \itsilmaximal value reaches up to 6.38% for
South Africa in 2002. Remarkably, calculations Zambia are based on only one cartel for
which data are available (market of fertilizers,02€2012), but even taking this into
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consideration the impact is not negligible (0.246®P in terms of affected sales). Actual
harm in terms of aggregated cartels’ excess prcfitalso significant, with maximal rates
reaching almost 1% in terms of GDP for South Kane2004 and South Africa in 2002.

The cost-benefit analysis performed for selectechpmiition authorities demonstrates
that potential benefits of having an antitrust slimn (or alternative costs of not having it)
measured as aggregated cartel excess profits cexoeecompetition authorities’ budgets on
average 76 times and can reach up to 1232 timestligelast two columns in Table ).
Here we assume that a cartel would exist for atlaa long as it already did before being
discovered. Data on budgets that we have collexiatprise expenses for all activities of the
competition enforcement unit, including merger stigations that are traditionally highly
demanding in terms of resources. Therefore, thielespecific efficiency rate can turn out
significantly higher.

Our estimates can be considered as a very minimahd for the economic harm
caused by collusive behaviour because of multipésons. First of all, the collected data on
detected cartels remain very limited. Even thougmes competition authorities agreed to
cooperate, we have to acknowledge that the ligira$ecuted ‘hard — core’ cartels for every
country is still not complete, nor were all theugd data obtained for each of the cases. Out
of 249 defined cases only 83 have data on pricechaeges, 175 on applied penalties and 114
on cartel's sales. As Table 4 above illustratesnynat recorded cases were excluded from
calculations of the aggregate effects because s$ing data. On top of this there is another
reason, t hat may in fact be a principal one - sofmhie existing cartels remain uncovered.

19 Here we assume that when cartel breaks down thers fcome back to their competitive equilibrium
strategies. As a consequence of this, firms arpasqd to low down prices to a pre-cartel level.dEace on
post-cartel behavior collected by Connor (2010a) &proul (1993) indicates that this assumptionhtnigpt be
always valid. Given that for our sample very linditprice data were available even for the perioatatel
existence, and no data at all are available fot-paxdel periods, we should admit that this is atmimpossible
to test whether the assumption in question holdstdio sample of cartels.

Note that a high level of excess cartel profitated to the competition authority budget does ecessarily
witness for the efficiency of the antitrust enfaremt. Firstly, a low level of the ratio in question camsult
from a high efficiency of the competition authorifythe latter focuses rather on cartel deterref@hication
through mass media or higher penalties, etc.) taatel detection. Low number of detections or lowrcess
profits can simply reflect the fact that there exesver cartels or that they are weaker. Secondoreds that
competition authorities can ‘free ride’ on the estpece of the other ones. By ‘free riding’ we meanituation
when a cartel case already went through an exaimimat one of the competition authorities, and diigers use
this fact to trigger its own investigation or evese the already extracted evidence. Therefore getition
authority can win the case without investing tooctmuAs the collected sample demonstrates, ‘free ridezagi
indeed take in place - the same cartels are oftandf in a large number of (often neighboring) cdest For
example, this is the case of industrial gas distidm cartels in Latin America or cement cartelsAffrica.
Although, ‘free riding’ can potentially be considdras a sort of efficiency as it is a way of ‘eanimng’ the
resources.
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To assess how far (or how close) we are from utalelgg the real scale of the damage, in
the next section we estimate the deterrence ratethe annual probability of a cartel to be
detected. To our knowledge this is the first attetolo so on a sample of cartels detected in

developing countries.
4. Estimation of the deterrence rate

To estimate the deterrence rate we have adopteabiir@ach proposed in Combe et al
(2008). We did not modify their methodology, theref only a brief description of the main
idea and results of its application on our databailebe provided. In a nutshell, authors
consider a markovian process with two elements dhatrelated to the cartel birth and its’
death that is associated with detection. Cartekx-grrival time and duration between their
birth and detection - are both random variablefidiged exponentially and independently
across cartels: The model allows calculating instantaneous prdivghif cartel detection
through the maximum likelihood estimation metho@éc8use the sample naturally contains
only cartels that were detected, the estimatedghitity is conditional on that the cartel will
be eventually detected'his value, in turn, represents tmeaximal bound of the global

instantaneous probability of cartel detection @baght-for deterrence rate).

For our sample the estimated maximal annual préibabf detection equals to 24%. It
is significantly higher than the upper bound of faene variable estimated by Combe et al.
(2008) for the E.U. cartels prosecuted from 196207 (12.9-13.3%%) that apparently
witness for a more efficient antitrust enforcemientleveloping countrie¥. A lower rate for
the E.U. can be explained by inclusion into comnsitilen of earlier years that are
characterized with a weaker antitrust enforcem@nt.additional explanation can be also
offered. When cartel members are international @mefmons they often enter collusive
agreements in several, often neighboring developmmtries. Apart of the famous vitamins
cartel, our sample includes, for instance, medgas distribution cartels, prosecuted in
Argentina, Brazil, Chile, Colombia and Mexico inde®0s-early 2000s, or cement cartels that

YBecause the cartel duration in our database is ofte precise (for example, the year only was riggrwe
take the maximal duration for each of the cartb@ tontains complete months/years, unless a prease
information is available. To see whether our datanfodel assumption of independency and exponential
distribution we performed the same testing as iyaBt and Eckard (1991). Corresponding estimatisalte and
%raphs are available upon request.

“Estimates for the E.U. are taken from Combe €2@08) and cover cartels prosecuted from 1969 @y 20
The maximal bound for the annual deterrence rati866 - 17% was estimated with a similar methodolfagya
set of U.S. cartels. (See Bryant and Eckard (19%1gwever these result should not be compared thighone
from our study as situation in the antitrust enéonent has significantly changed since the periad tas
considered by authors (from 1961 to 1988).
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took place over the last 30 years in South Afr&entina, Egypt, Korea, Mexico and other
developing countries. Evidence provided by othamtdes may serve as a trigger for local
investigations and can facilitate the cartel dedectncreasing, therefore, the deterrence rate.

A maximal deterrence rate of 24% basically meams dh least3 out of 4 existing
cartels remain uncovered. Therefore, we suggestthigaactual economic harm caused by
‘hard-core’ cartels in developing countries exceedisestimations from the previous section
at least fourfold.

5. Conclusions and policy implications

The competition policy implementation and enforcame including cartel
investigations, require substantial investment®réfore, it is important to measure to which
extent those expenditures are compensated in tefn@evented consumers’ damages.
Especially this is relevant for developing competitauthorities that often experience tough
budget constraints. To provide the required evidewe have collected an original dataset
that contains information on 249 major ‘hard-casaftels that were prosecuted in more than
20 developing countries from 1995 to 2013.

Descriptive statistics of our dataset of cartelsndbd bring any strong evidence to the
widespread idea that developing countries are epts a higher cartel price overcharges
than the developed ones. However, we do show thet pvercharges are at least similar,
which calls for adequate antitrust measures. We stit®w that the aggregated impact can be
substantial. In terms of affected sales relate@GBDPP the maximal rate reaches up to 6.38%
(South Africa in 2002). The actual damage in terofiscartels’ excess profits is also
significant, with maximal rates reaching almost @#46DP (South Korea in 2004 and South
Africa in 2002).

Study of Boyer and Kotchoni (2014) demonstratestlom sample from Connor
(2010b) that data on price overcharges obtainenh fidferent methodologies, sources and
contexts are asymmetric and heterogeneous, anéfaher are subject to a significant
estimation bias. Non-biased estimates are, in fasfr than simple medians calculated from
the raw data. For example, bias correction reducedian price overcharge for the E.U.
countries from 22.48% to 14.04% and from 16.67943c68% for the U.S. and Candda.

Bestimates from Boyer and Kotchoni (2014) were oy provided with respect to a ‘but-for’ prices,
therefore they were recalculated with respect ¢octlrtel price to be comparable with the othenestes in the
paper.
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Therefore, ideally, our own sample would requirenir corrections to be made. We,
nevertheless, insist that our aggregate damagmatss correspond to the very minimal

bound of cartels’ effects. This is so because tdagt six reasons.

First, present study only takes into consideratiartel cases that are already closed. It,
therefore, does not take into account neither casdgr investigation nor those for which

competition authority failed to prove its existence

Second reason is that economic data on convictadisare very poor. This is so
because to condemn a cartel competition authoritedg mostly on the evidence of
coordination activities rather than the economie.ddoupled with confidentiality issues, this
reason resulted in elimination of multiple recordeamses from calculation of aggregate

effects.

Third, collusive practices harm consumers not amigrms of inflationary effects, but
also because they limit consumption. Our analysimahstrates that, on average, a cartel
decreases the production level by about 15% ortdheerned market (see Table 3). Taking
into account these output effects would provide eanaccuracy for our estimations. Our
methodology allows one to calculate the lossesoimsemers’ surplus that could serve to
measure both changes - in prices and in quantiieaever, in our sample its’ application is

limited to only a few cartel cases with sufficiefatta.

On top of this, our estimates do not take into aotmeither price umbrella effetts

nor possible degradation in qualify.

Fifth reason is that many of the cartelized indastproduce intermediary goods, such
as, for instant, cement or gas. Therefore the cues# price overcharge may proliferate
further on other economic sectors, increasing tha impact manifold. By employing the
country level input-output matrixes and correspaogdindustry pass-through rates together
with estimated cartel excess profits one would ble & i) assess the potential impact of
those proliferations, and ii) define a set of irtdes that have the highest damaging potential
and therefore deserve a special attention fronttimepetition authority. We find it as a very

promising area for further development.

Ycartels can potentially cause a price umbrellacetis remaining firms could have more incentiveshiarge
higher prices facing a price increase from cartemiers.

even though our model does not allow the qualigrahteristics to change, the degradations in guedin
still appear as colluding firms may have less itie#erto maintain it.

=29 -




Essays in Competition Policy

PhD dissertation of Aleksandra Khimich, Toulousé@® of Economics

The final, but probably the most important reasmndur estimates to reflect only the
minimal bound, is the hidden nature of cartelswisestimate the maximal annual probability
of uncovering an existing cartel to be around 2496, suggest that the actual economic
damage resulting from collusive practices in depiglg countries is at least 4 times bigger

that suggested by our estimations.

We have also demonstrated that even this minintahated economic harm for the
majority of considered countries significantly eads the expenditures to maintain the
functionality of the relevant antitrust body. Thigy serve as a sought-for evidence for the
competition authorities who wish to justify the vggment for an additional budget to
improve the cartel deterrence and detection. Mdran tthat, developing competition
authorities may wish to take advantage of the pegomethodology for their own cartel
investigations as it will reduce the data requitedestimate the economic damages. The
efficiency of the penalty rule can be then assessedomparing the imposed fines with
cartels’ excess profits. Actual penalty - excessfifyr rates could be compared against
relevant benchmarks that are considered by the etitiop authority as optimal.

The last, but not the least, the created cartalbdae may be seen as a reference list
containing industries that are potentially vulndéeatm collusive behavior. Cartel members
often enter into collusive agreements in multigten neighboring, economies. Therefore,
evidence from other countries can (and should) ropl@yed by competition authorities in
local investigations. This may encourage countivesreate a worldwide platform that would
allow sharing and maintaining the common cartedldase, for instance, on the basis of the

International Competition Network (ICN).
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CHAPTER 2

Assessing the accuracy of merger guidelines’ screening
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1. Introduction

To assess whether a merger between two compettans potentially generate
significant anticompetitive effects, including picmcreases, competition authorities bring the
merger proposal through a merger evaluation proc$ss process can appear to be very
costly both for the competition authorities and therties involved. In this perspective,
countries adopt merger guidelines with recommendégs and procedures simple enough to
facilitate the merger control process and impras'eeifficiency.

Given the diversity and different levels of devetagmt of merger guidelines among
countries, we base our discussion on the most reress enacted in 2004 in the E.U. and in
2010 in the U.S. Among the proposed tools that @irgauging the possible anticompetitive
post-merger effects, the European guidelines offe¥ so called SIEC (“significant
impediment to effective competition”) test. Thoutlie description of the SIEC test is quite
extensive, no particular procedures are recommentedlate, the most advanced tool that
can be used for implementation of this test th&wa assessing the post-merger price
changes involves simulation of a merger based ore@nomic model of competition.
Parameters of this model are either calibrated fdifferent and often incomplete sources to
match with the real market data, or estimated basedatasets that permit applying statistical
estimation methods. This method requires not otyrge amount of data, but also substantial
expertise. That is why competition authorities ¢any seek for less sophisticated methods,
which along with their simplicity would provide aifficient level of accuracy. Recently
proposed by Farrell and Shapiro (2010) the Upwaiarigy Pressure (UPP) test is intended to
fit these requirements. It already features in th8. merger guidelines of 2010 and some
elements of it are as well present in the U.K. raemguidelines of 2010. It is now under a
heavy discussion whether it could be a good altexndo merger simulations. Among the
other instruments proposed in the guidelines, tlestntraditional Herfindahl-Hirschman
Index (HHI) still plays a role, at least as anialitrigger for a merger investigation.

Based on distinct economic models and underlyisgragtions, the HHI and the UPP
tests could naturally differ in their predictivevper. Our purpose is to test the accuracy of
these tools and, more importantly, to characteezenomic situations that lead to wrong
predictions. For both tests the accuracy can besaned in terms of type-l and type-Il errors.
Type—I error is associated with the case whentdltgs merger as potentially detrimental for

consumers (e.g. causing significant price increashbjle it is actually not. In turn, type-Il
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error occurs when the test failed to diagnose ayerahat is indeed harmful. It is important to
track both types of errors. If these tests are asestreening tools, then a type-I error leads to
unjustified budget expenses as it triggers the gllasf the merger assessment procedure,

while a type-Il one results in consumers’ welfarsskes.

To reach the goal set above, one can proceed aragyossible ways. For example, a
set of realized mergers could be analyzed. Thenattteal post-merger effects could be
revealed by comparing pre-and post-merger datae-Tiyprror level for each of the tests can
be further estimated by matching these observatatiisdecisions based on merger-assessing
tools. This type of approach has been used, fomplg by Okpanachi (2011), Kwoka
(2012), Neven and Roller (2000). There are, howeatdeast two potential problems that this
method entails. Evaluating merger decisions by @ing pre- and post-merger data can be
misleading because new elements may blur the emieat that was prevailing when the
merger happened. Besides, it only allows one tesasthe accuracy of the tests in terms of

type-Il error.

Our approach is aimed at avoiding these drawbatkscreate, by implementing Monte
Carlo simulations, a large sample of economiesithfatrther used asworkbenchio measure
the effects of mergers and to evaluate how theeshtmls perform. A great advantage of this
approach is that it provides all the informatioroabbthe economies and its agents and,
therefore, allows controlling for the pre- and postrger economic environment.

Precisely, we simulate 100,000 economies, each ksimgp i) consumers whose
preferences are generated by a random utility manaietli) an oligopoly market structure with
single-product firms producing differentiated prottu and compete a la Bertrand-Nash.
Number of firms is set to nine as the lowest ora #tlows obtaining a sufficient number of
observation with post-merger HHI levels below arubwe the current US guidelines’
thresholds. Marginal costs are assumed to be atnsa sampling process, therefore,
involves distributions for products’ characteristiconsumers’ preferences and firms’ costs
elements. Distributions’ parameters vary from ooenemy to another that allows generating
highly heterogeneous economic situations.

The simulation process follows these steps: i)naire draws the quality of products
including the quality of the outside good that & sold by any firm present on the market,
consumer tastes and cost components; ii) firms cbengxpected market shares and compete

in prices; iii) the Nash equilibrium is solved forices; iv) consumers make their final choice
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given prices. Then we use this setup to merge fantsto computex postmerger equilibria.
We assume, without loss of generality, that a nret@ees place between the first two firms
and that the merger does not generate any cosiegifies.

From the initially generated sample we have remowbdervations that contained
elasticity outliers as well as those that did radts$y the equilibrium second order conditions
or where our algorithm did not converge while sadyvifor the equilibrium. This leaves us
with a final sample composed of 41851 economiesndte detailed description of the
simulation and cleaning processes are providedomeAdix D.

Given the assumptions underlying the simulatioocess, in particular, distributional
assumptions, it is needed to evaluate its capsxipyovide reasonably “realistic’ economies.
We find that the extreme values of main economigates in the final sample, such as
elasticities or market shares, lie in reasonablagesa, while providing sufficient
differentiation (see Table 1). For instance, valtadsen by the aggregate demand elasticity
show that we span a large range of economies wvathadds varying from highly inelastic
(-0.0001) to highly elastic one (-15.87).

In real economic environment some potential conssroan be present on the market
without buying any of] products. The model that we have chosen to citbatevorkbench

incorporates this possibility — it allows consum&rschose the so-called ‘outside option’,
including not buying at all. The share of the adgéspption is denoted &% Therefore, in our
analysis we make a distinction between the markates that do take into account the

‘outside option’ and those that don’t. The formee weall ‘true’ market sharess(), for the

latter we employed an upper bar and further calirttobservet(s).*® In our sample, the

observed market share of the first merging firmesfrom 0,01% to 93.6%, and similar for
the second one, providing various levels of pre post-merger market concentration.

16¢ S, is the market share of the outside option, therevasl and true market shares of proguate linked in
the following way:s, =5 (1- ).

-34 -



Essays in Competition Policy

PhD dissertation of Aleksandra Khimich, Toulousé@® of Economics

Table 1: Descriptive statistics of main parameters of the economicadel
(0% cost efficiency)

Parameters Mean Variance Min Max
Own price demand elasticity;' firm -6.925 4.041 -30.167 -1.794
Own price demand elasticity!%irm -6.919 4.030 -30.256 -1.811
Cross price demand elasticity,, 0.512 0.669 0.003 6.993
Cross price demand elasticitg,, 0.509 0.665 0.002 6.891
Aggregate demand elasticity -2.170 1.770 -15.866 .00
Market share of the outside aIternati%, 0.686 0.227 0.000 0.997
Market share of the 1stfirm (true) 0.034 0.039 002D 0.354
Market share of the 2nd firm (true) 0.034 0.040 0002 0.433
Market share of the 1stfirm (observed) 0.109 0.107 0.001 0.936
Market share of the 2nd firm (observed) 0.110 8.10 0.001 0.939

In contrast with the HHI, the UPP index has an iith&apacity to take into account
merger-specific cost efficiencies. As we explainSaction 3, absent cost efficiencies the
original UPP test will always flag mergers for het scrutiny. Therefore, to diversify the
outcomes of its’ implementation we simulate alsseaond set of economies where mergers
generate 2% reduction in marginal costs. We exmainchoice regarding the efficiency level
in Section 3 of the present chapter devoted toUR® test. A larger set of descriptive

statistics for both samples can be found in Appeidi

The rest of the paper is organized as following:tiBe 2 offers a critical appraisal of
the HHI test based on the set of simulated ecoremiéh no cost efficiencies. Section 3
starts with the definition of the original UPP testd its theoretical background. It also
introduces the existing UPP variants. Based on gbeond workbench with 2% cost
efficiencies, we further perform an assessmenhefaccuracy of the UPP test and some of
the considered variants when it is employed to iptdtie price change direction. We also
show a way in which the UPP index can be emplogegstimate the price change magnitude
and demonstrate which of the considered variamgighes the most accurate approximations.
Our ultimate task consists in identifying the eamio conditions that affect the accuracy of
these merger evaluation tools and that can be faffgrobserved by the analyst in practice.
Section 4 concludes the paper.
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2. The HHI test

The HHI test implementation traditionally requitésee elements. The first two are the
post-mergeHHI and the difference of HHI between pre- and puostger statesAHHI ). If
J is the number of single-product firms identifiegt the competition authority as those
forming the relevant market, then the pre-merget etith be calculated in the following way:

J
HHI =10000) _§; (1)
j=1

where§;, j =1, Jare the observed market shar#stl  in turn, characterizes the increase in

market concentration caused by the merger:

AHHI =HHI —HHI =20000s’s, (2

post- merger pre merger

Calculation of bothAHHI and post-merger HHI presumes that the individuatket
shares of all firms on the market do not changé-p@sger. The third element that one needs
to implement the test is a set of thresholds fdh pmst-merger HHI an@&HHI . According
to the U.S. merger guidelines of 2010, once on@thresholds is exceeded, the merger can
potentially raise anticompetitive concerns, thereib cannot be cleared and a further scrutiny

is recommended.

In a Cournot model with homogenous products anedfilasticity of demand the HHI
is proportional to the margin over the weightedrage of marginal costs of all firnt6.This
property legitimates the HHI as a measure of theketgpower and as a test to flag potentially
harmful mergers. However, it might be then inaceurahen applied to a differentiated

product market with Bertrand conduct. Present papes at verifying whether it is indeed so.

Let us first discuss some general properties ofHk# test. Consider a market with
2+M firms where, without loss of generality, thesti two firms merge. Denote by

C =100(5 +5) the ex-anteobserved market share of the merged entity, warels, are

the market shares of firms 1 and 2 correspondifggguming that M remainingon-merging
firms are symmetric, the post-merger HHI ahidHI can be expressed as:

HHI =C2+(100-CY /M (3)

post- merger

YPrecisely, from the first order conditions of theoffi maximization problem one can obtain,
J J
- S MG ¢
P JZ;‘ Q:jzzl#_ HHI

p e 1000Q
share of firmj and ¢ the aggregate demand elasticity.

wherep is the market pricenc, the marginal costs; the observed market
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AHHI =2000%, (C- 1005 ) (4)

Equation (3) is the formula of a convex paraboldhwieespect tcC, with the following

coordinates of the minimal point:. C =100/(1+ M) and

'min HHIpost

HHI oo iy =5000/ M 1+ M )). The function for AHHI in Equation (4) is a rever:

parabola with respect & and reaches its maximum when the market shardseaherging

firms are equal,C being fixed. lllustrations for both equations thatlude current U

guidelines thresholds aregwided on Graphs 1 and 2 correspondir

Graph 1: Relation of the HHI to the merged entity’s market share
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Graph 1 suggests that under condition of symmetnon-merging firms any merger on
a market with total number of firms less or equdlM <5) will exceed the US guidelines
post-merger HHI threshold of 1500, whether the meskare of the merging entity C is high
or nearly insignificant. Furthermore, accordingtihe Graph 2, similar levels of th&HHI
that overpass the threshold of 100 can also carrebfo quite distinct cases: for example to a

case with a highs, and C=100, as well as to a case where the comdsmp market shares
are relatively low, e.gs, = 0075 and C=15. These examples suggest that the HHh&ssa

risk of not being able to differentiate between $it@ations with quite distinct positioning of
the ‘to-be merged’ entity vis-a-vis competitors {arms of market shares), while one can

expect the latter to be important in defining tioégntial effects of the proposed merger.

While the illustrations above are informative, arenoomplex assessment of the ability
of the HHI test to identify potentially harmful ngars seems plausible. To do so, we further
employ the set of simulated economies with 0% effstiencies and apply the thresholds as
in the US Merger Guidelines of 2010.

As the HHI by construction is based on observedketashares, therefore it has a
built-in sensitivity to the adopted market defiartitechnique. However, we intentionally do
not apply any of existing techniques to simulatedn®mies before assessing the accuracy of
the HHI test. The range of possible market debnitapproaches is sufficiently vast and can
potentially result in quite distinct outcomes. Atlag just one of them could put under risk
the robustness of our results. Our simulated war&becould enable one to assess the
consistency of all existing techniques, but thiseslees to be a subject rather of a distinct

comprehensive study.

It remains helpful, however, to assess the HHIgrarance in ‘ideal’ conditions, i.e.
when observed market shares coincide with the dnes. If we consider the share of the

‘outside option’ as a measure of the quality of erket definition procedure, then a market

with > less than, let's say, 0.05, can be considered@sedy delineated. 0.8% of cases
from our sample meet this requirement. We comparex results for sub-sample of
economics with those obtained for the rest of tname and summarized the results of the

performed analysis below.
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Result 1:Being applied to a differentiated product market tHerfindahl-Hirschman Index
(HHI) has a weak performance in identifying thegmtial for the post-merger price increase,

whether the market is properly delineated or not.

To illustrate this point we first plot on GraphsaBd 4 below post-merger HHI and
AHHI against the simulated price change (average faging firms). Reference lines
reflect 2010 US merger guidelines thresholds. Apsnvisual plot analysis shows no robust
relationship between the post merger price chandeaay of the two HHI components, even

for the sub-sample of economies with properly aeted markets.

Graph 3: Post merger HHI versus average price change of merging firms
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Graph 4: AHHI versus average price change of merging firms
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One can easily observe that high post-merger HHlegamatch with any kind of price
changes, both high and low. The economic intuitt@mind the HHI suggests that higher
market shares of the merging firms might be a tedfd higher market power, thus a stronger

ability of firms to raise prices. Therefore, sindéiHI by construction depends on the
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proportion ofmerging firms’market shares (in contrast with the post-merget tHat covers
the whole market), in our experiment we shouldkraome positive relationship between
AHHI and post-merger price change. However, on the Gdaphe can easily find cases

where this intuition is not supported.

The main criticism of the HHI test as a merger sss®nt tool, along with ignorance of
cost efficiencies and sensitivity to the marketrgbn technique, is that it was developed for
homogeneous good markets and so does not take aedount any of the product
differentiation effects. When a merger happens differentiated product market, it is not the
size of market shares but rather the substitutgldetween merging firms’ products and
corresponding markups define the incentives toeim®e prices post-merger. (See, for
instance, Farrell and Shapiro (2010)). We demotestitais idea in more detail in the next
section that is devoted to the UPP test. All thizsgors constitute a basis for misleading
predictions of the HHI test and, therefore, redit€eaccuracy. We measure the latter in terms

of produced type-I and type-Il errors.

In order to characterize the errors we need toyagplad hoc criterion indicating when
a merger is detrimental. There are several pogmbilwhether we use price increase or
welfare decrease as a criterion. Ideally our resslibuld be robust to any specification. Since
product quality characteristics are assumed constan decide to fix a threshold for price
increase on 2% level under which the merger isidensd as not detrimental and thus should
not be challenged. Applying 2010 U.S. guidelinds’esholds, we assume that mergers
involving an increase in th&eHHI of less than 100 points or a post-merger HHlesk than
1500 are unlikely to have adverse competition ¢fend require no further analysis. On the
other hand, all other cases potentially raise 8ggmnt competition concerns.

We define a type-I error case generated by the tdstlas a situation where average for
merging firms price increase is below 2% togethéhhe post-merger HHI greater than
1500 or theAHHI greater than 100. A type-Il error case for thidl test occurs when price
increase is greater than 2% together with the pesger HHI less than 1500 and thElHI
less than 100. We also name as “predicted anticotmpé a case when the HHI test well
predicts detrimental merger and as “predicted rogetitive” a case when the HHI test
correctly identifies a non detrimental merger. lable 2 below we display descriptive

statistics for the main economic variables for ¢hiegir sub-samples.
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Here we do not apply any restriction on the madtedre of the outside option as it
enables us to identify the potential importancénefproper market definition for the HHI test

accuracy.

Table 2: Average values of main economic parameters in different sub-satep

Type-| Type-lI Predicted Predicted
Economic parameters pro- anti-
error error competitive  competitive
Markup of the 1st merging firm 0.171 0.297 0.182 0.270
Markup of the Zmerging firm 0.171 0.298 0.183 0.270
Own price demand elasticity, 1st firng;) -7.552 -3.790 -7.233 -4.397
Own price demand elasticity?2firm (&,,) -7.549 -3.807 -7.088 -4.394
Cross price demand elasticity ,1st fir@, ) 0.426 0.513 0.311 0.885
Cross price demand elasticity® 2firm (&51) 0.425 0.488 0.328 0.873
Aggregate demand elasticity -2.447 -0.618 -2.225 -1.063
Share of the outside alternative 0.725 0.358 0.612 0.541
Market share of the®firm, s (true) 0.028 0.036 0.027 0.061
Market share of the"2firm, s, (true) 0.028 0.039 0.026 0.062
Sum of observed market shargg +,) 0.204 0.117 0.134 0.296
Number of observations 32904 217 743 7987

First note that the number of cases in each ofdivesub-samples is not informative per
se. It depends on the structure of the simulat@dpksa of economies as well as the price
increase threshold and the HHI test definition fédént in the U.S. and the E.U.). The
breakdown can vary significantly depending on thedeh primitives that we use for
simulations. What we need is to have a sufficiemhber of observations in each sub-sample
in order to identify some striking features. We ramkledge that there are not so many
observations in type-Il error sub-sample, especiaicause with 9 firms post-merger HHI

rarely goes below 1500.

To assess whether the group averages are stdlysticgerent and can be employed for

identification of the economic conditions that faviype-l and type-ll errors we have

18
performed group means comparisons of the paramptesgented in Table 2. The results

18 After checking corresponding datasets for normaligyperformed t-test for group means comparisonsh B
equal (pooled t-test) and non-equal (Cochran-Cad Satterthwaite t-tests) group variances are assum
Relevant tables can be provided upon request.
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suggests that type-I error cases arise when thgimgefirms enjoy relatively low markups,
high share of the outside option and elastic destamn-price and aggregate elasticities are
quite high (in absolute terms) compared to antijoetitive sub-samples. Relatively high
own-price and aggregated demand elasticities exptav markups and justify the fact that
merging firms were unable to significantly incregeéces post-merger. A strong outside
option is consistent with high aggregate elasticityit also causes the ‘observed’ market
shares that are employed for the HHI test to exdbed‘true’ ones significantly, which
increases the probability to over-pass the guidslithresholds, resulting, thus, in a type-I
error. However, similar economic parameters alsradterize the predicted pro-competitive
sub-sample, that is only different from the typeiror sub-sample in its observed
concentration level - the sum of market shares efging firms in predicted pro-competitive
cases is significantly lower (13.4% against 20.4%e Table 2). A conclusion that can be
drawn from this analysis is that risk of produciagype-l error does not depend on the

economic environment of the merger, but rathehenaidopted concentration threshold.

Type-Il errors, in turn, are associated with thevdet share of the outside option and
inelastic demand - this sub-sample displays thesh\in absolute terms) aggregate elasticity.
Merging firms have low true market shares and oweepelasticities, also quite high
markups which reveal them as ‘niche’ players amdeiase firms’ incentives to increase prices
(see Farrell and Shapiro (2010)). Because of thekwetside option observed market shares
of merging products are not overestimated and meroav, which, together with relatively
low market share of the merged firm, explains whyl Hhresholds were not over-passed.
Therefore, even when relevant market is bettendated (i.e. share of the outside option is
the lowest among the four considered groups), tHé tlst seems to remain ‘blind’ for the
economic effects that drive the post-merger prigaadhics on a differentiated products
market where firms compete a la Bertrand.

In part because of the drawbacks of the HHI test also because full merger
simulation methods are often deemed too sophisticahe Upward Pricing Pressure (UPP)
test was proposed by Farrell and Shapiro (201@)tasl to flag potentially harmful mergers.
A newly designed instrument is simple enough to dasily implemented while well
economically grounded.

19 Share of the outside option is not directly obable by competition authorities, therefore in piccbne can
refer to the aggregate elasticity, since both demare strongly linked. Otherwise, for severahded systems
that allow for an outside option, including someadéte choice demand models, this dependence tamtake
a form of a closed-form function that can be usedstimate the sought-for parameter.
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3. The UPP test

3.1 Definition and variants

A key question that the original UPP test is airtednswer is whether a merger gives
to the merging firm in question an incentive torease its price or not. The implementation
procedure consists in comparing two controversifdces that a merger creates: a loss in
competition between merging firms that pushes tiepupwards, and generated (if any) cost
efficiencies that offset the first effect. Farratid Shapiro (2010) propose a way of measuring
these two effects so that they can be comparedsimple manner. Precisely, they suggest
that the net upward pricing pressure for the firmhen merging with the firn, denoted as

UPF can be calculated as follows:
UPF =D} (5] ~c)) - Ec; ®

whereDij* is thepre-mergerdiversion ratio (a positive value) from produt¢d produc§ when
price of product increases,p*j and c*]. are the pre-merger price and (constant) margiostisc
of productj. E is a constant fraction of marginal costs. Thet felement in the formula,

Dij*(p’;—c’;), accounts for the positive pricing pressure, whiereflects the offsetting
effect of merger-specific cost efficiencies thah dse delivered by the firm Note that the
upper-index inUPPis used to distinguish herein different variantstieé UPP value. We

introduce them below in the section.

Farrell and Shapiro suggest the following impleragaon of the test: the merging firm
has an incentive to increase its price wheneu® is positive. To explain the intuition

behind we should refer to their Proposition 2 whieris stated that the pricing effects of a
horizontal merger are similar to those when eadmefging firms is simultaneously imposed
a certain per-unit firm—specific tax. The valuetiis tax for the firmi merging with firmj
should be computed in the following way:

t" = D; m(pjm _ij) (6)

whereDijm is apost-mergerdiversion ratio of produat to productj, p" andc]" arepost-

merger price and marginal costs of the fign( subscriptm is referred to the post-merger
equilibrium). Hereinafter we call these specifitues “merger taxes”.
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Finding an analogy between the structural industihange such as merger and
introduction of firm-specific taxes is quite intug. A horizontal merger indeed creates an
opportunity cost for merging partners if they kebeir prices on the pre-merger level. This
opportunity cost arises because a possible shitiges could have raised total profits of the
merged entity: now if consumers would switch to plagtner then revenues would still remain
within the merged firm. The merger tax is the exaetsure of these alternative costs that are
specific to each of the merging partners. Usingaih@ogy with a cost shock, a firm facing a

positive merger tax has an incentive to increasevin price®

The Proposition 2 in Farrell and Shapiro (2010) wesved for a case of a duopoly
and was not tied to any particular competition mda it Cournot or Bertrand. Jaffe and
Weyl (2011) illustrate that this intuition is als@lid for a more general case with non-
constant marginal costs and for any market largan ta duopoly. Note that the original
formula from Farrell and Shapiro (2010) that isegivin (6) does not account for possible
post-merger cost efficiencies. When they are ptesae should take them into account in the

similar manner as in (5), such that:

t" =D; (pj Y ) - B¢ (6.1)

An attentive reader could have already noticed tiatcomputation of the merger tax
requires the knowledge of the variable of the edgrnamely the post-merger price. Farrell
and Shapiro (2010) address this issue by propasingpproximation of the merger tax that
uses only pre-merger data — thP as defined in (5). The main criticism of théPP is
that it can only be considered as a first round@pmation of the merger tax, i.e. when the
prices of the other firms remain fixed on the prerger level. In other words, it ignores the
feedback of the other market agents and therefamepotentially require less efficiency to

eliminate the price pressure.

To incorporate some of the missing feedbacks, aifination of the original UPP

formula was proposed by Schmalensee (2009). Itstak®®o account the fact that cost
efficiencies of the second merging firm will incseaits margin, thus increasing further

pricing pressure of the first firm:

UPF™ =D; (o - -E X - E¢ (7)

20 This might not be true in a perfect competitiondelp where firm’s price would remain unchanged. &mse
perfect competition is rather a theoretical conceyt exclude it from consideration and assume shétm
facing a cost shock would have an incentive to ghdrer price at least slightly.
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Farrell and Shapiro (2010) went even further idudimg possible feedbacks. Building
on the work of Werden (1996), and assuming thatgmal costs and diversion ratios are
constant, they have derived an even more complestoreof the UPP value, denoted further

asUPP?:

UPP =D (@ -G - EE+0 D [p-c-E)] i=1: (8)
Or alternatively
UPF=UPR'+Q'D [p - ¢ (@ E)l ij=1z 9)

HM
rllJppzand UPP® are always larger tth‘PPl,

Note, that by construction bot
therefore they would require more cost efficiendeesffset the pricing pressure. This would
potentially result in more mergers being flagged farther scrutiny, increasing thus

probability of a type-I error and decreasing thiaa type-Il one.

A great advantage of any UPP-like test againstlarferger simulation is that it allows
getting along without any structural demand andt dosiction estimation and market
definition procedures. Epstein and Rubinfeld (20&O6hstructed a UPP index that, while
keeping these advantages, represents a speciabtaserger simulation and indicate the
same price change sign if calibrated consister8bying this implies that the new index
incorporates the link between change in the prigeraduct 2 and the change in the price of
product 1 that determines the post-merger equilibyii.e. the “feedback” that is missing in
the original UPP of Farrell and Shapiro (2010). éwcling to Epstein and Rubinfeld (2010),
for a merger that involves two single-product firthat are Bertrand competitors, assuming
that marginal costs and diversion ratios are comstiae upward pricing pressure for the firm

shall be calculated as following:

g DU =6+ 00 (b )
1-D; D,

Eq (10)

It is easy to show thatPP andUPP™ are linearly dependent:

uppR=_UPR (11)
1-D/D;
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and therefore they always agree in sign (as thersion ratio never exceeds 1).
Consequently, it does not matter which of the tvamiants one uses to predict the price
change sign.

Interestingly,UPP* andJPP differ in magnitudes even though they were derivea
similar manner and under the same set of assunsptioth values were extracted from the
inequality that defines the absolute efficiencyellethat isstill needed to leave the price on the
pre-merger level. The word ‘still’ is employed baesa the efficiencies that the merger is

supposed to generate were already taken into atdéoutme UPP values. This approach

suggests that whedPP* or UPP™ is positive, then assumed cost efficiencies ateenough

to offset the pricing pressure, and therefore nmgrdirms have incentives to increase their
prices. While the magnitude &fPP-corresponds to the magnitude of these ‘still needed

efficiencies, magnitude of th#PP*does not have any similar reference because baéis sif

the underlying inequality were divided by a posttonstant.

Unlike the HHI test, the UPP test in all variantshan inherent capacity to take into
account cost efficiencies generated by the merglee. UPP value in its original version
(UPPY), absent cost efficiencies will always take peositivalues, thus will always flag a
merger for further scrutin$ Therefore, to assess the UPP test performandssisection we
will use the second sample of economies where m@rgims enjoy the 2% efficiency gains
level applied to pre-merger marginal costs. Wenitibmally avoid setting a higher efficiency
level. As the true values of pre-merger marginats@are assumed to be known, therefore, the
component of the UPP that is responsible for thenseard pricing pressure is exactly the
same as in the respective merger tax. Hence, $keofithe UPP value to deviate from the
merger tax appears due to the component that tefllee upward pricing pressure. Assuming
a sufficiently low level of generated cost effictges prevents it from being a dominant

component of the UPP value and reinforces theablke other one.

Since cost efficiencies have an offsetting effecttioe price pressure experienced by
merging firms in the second sample we observe |daveasls of the post-merger price change:
0.413% against 1.914% in average for the first mgrdirm with the minimal level of
-2.778% against -0.427%.This is a desirable feature as we want to tesiathilty of the

2L UPPandUPP™ would also take only positive values as they diystruction exceed thHgPP.

22 Negative price changes for a merging firm can appemergers even absent cost efficiencies in tesgnce
of negative cross pass —through rates. For moeglsisee Chapter 3 of the present thesis.
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UPP test to predict both positive and negative epebanges. A full set of descriptive
characteristics of the sample of simulated econsmsi@rovided in Table D-2 in Appendix D.

3.2 Limitations of the existing UPP-like tests

UPP test was intended to be a simple tool thatheat¢the essence of the unilateral
effects of mergers. Indeed, its calculation for afythe considered above four variants
requires only the knowledge of diversion ratiog-prerger markups and assumed level of
cost efficiencies. Not surprisingly it arouses adunterest of competition authorities that
often struggle to find the relevant expertise dfisient resources to perform a full merger
simulation. However, the implementation of the URt in practice is still subject to

extensive critics. We discuss the most importasias just below.

First, all considered above UPP formulas are desigior a single-product case. To

address this issue, Jaffe and Weyl (2011) exteeduthP' formula to the multiproduct

setting, although it increases significantly the oamt of required data. Because our
simulations are restricted to a single-product case omit this UPP variant in further

analysis.

Second, when estimates of diversion ratios or malgtosts are not available to a
competition authority they need to be approximategossible solution could be to make
assumptions on demand or cost structure and ofitapie formulas to calculate the unknown
parameters. Some examples of such assumptionseaultinmg approximations can be found,
for instance, in Cheung (2011), Hausman, Moresgi, Bainey (2010)) or Jaffer and Weyl
(2011). As we demonstrate in Section 3.4, approtiona and simplifications often come at a

cost of significant reductions in test’s accuracy.

After all, being basically a ‘thumb up’ rule, thePB test still misses one important
property when compared to a merger simulation -athikty to predict magnitude of the price
change. As demonstrated in the following sub-sactibe link can still be provided. This is
an important practical issue as competition autiesrimay wish to adopt price increase
tolerance levels that are distinct from zero.

3.3 Relation between the UPP and magnitude of posterger prices changes

As we highlighted in the Section 3.1, a horizontarger in terms of price effects is

equivalent to a simultaneous introduction of peit-umerger taxes for both merging entities.
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Just as if merging partners instead of actuallygmerwould experience certain simultaneous
firm-specific per-unit cost shocks. As demonstrdtgdr in Chapter 3 of the present thesis,
the final impact that it would have on the pricetbé firmi merging with firmj can be
approximated as following®

dp =mt" +myty" (12)

where m; and m, are the pre-merger own and cross pass-through rates

correspondingly? From our sample we are able to recover precifigeseof merger taxes
and corresponding pass-through rates and, thereforepare the true price change and its’
linear approximation as in (12). The Graph 5 beéstablishes a high level of fit.

Graph 5: Comparison of the real price change and its linear approximation

Price change approximation eq.(12), %

-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
Real price change,%

Note that in practice the values of the requiredrgme taxes are not known. As

motivated above, one instead can use the respddfN® values. Therefore, for each of the
merging firms the post-merger price change appration dp™*® can be calculated as
follows:

dp™P*® = mUPR" +m,UPP’ (13)

where UPP’stands for any of the considered UPP variants #pgdroximate the

magnitude of the merger tax.

Bt is essentially a linear approximation arounel pie-merger equilibrium.
2

4
Own pass - through rate measures the extent thvihe firm passes its cost shock on consumetsigins of
price change). For instance, if price increaseS anits due to a 10 units cost increase (positbgt shock), then

pass through rate is equal to 5/10=0.5. Cross thasagh rate, in turn, reflects the impact of tbenpetitor's

cost shock on own price after re-equilibrationhaf Economy.
25

Recall that, in contrast with thP™ | magnitude of th&/PP* cannot be treated as the absolute cost
efficiencies that are required to leave the prmeshe pre-merger level. Therefore, magnitudetia«a?JPPZ and

-48 -



Essays in Competition Policy

PhD dissertation of Aleksandra Khimich, Toulousé@® of Economics

The idea to employ own pass-through rate togethigh whe own UPP level to
approximate price change is not new and was alrgadgosed and discussed by some
researchers in the field (see, for instance Faaredl Shapiro (2010), Simons and Coate (2010)
and Jaffe and Weyl (2011)). In contrast with thestxg literature, we insist that the UPP of
the second merging firm shall be also taken intmant together with the relevant cross pass-
through rate, in the manner suggested by the equéti3). We illustrate this and the other
important points regarding the UPP test performamd¢lee next section.

3.4 Performance of the UPP test

While theoretical discussions around the UPP testqgaite extensive, still only few
researchers focused on the empirical estimatioitsoperformance, especially on the test

implementation issues when data are scarce. Thé nelesant work, performed by Cheung

(2011), assesses the ability PP test both as a “thumb up” rule and as a predictdahe
price change magnitude. On a sample of 256 ovearigpputes in the America West - US
Airways merger that was completed in 2005 she detnates that, when structural demand
estimation is used to calculate the UPP indexgentegally provides accurate predictions in
sign of a price change for a large range of cditieficies?® Precisely, it gives wrong sign
predictions for about 10% of observations. Follayvideas of Farrell and Shapiro (2010),
Simons and Coate (2010) and Jaffe and Weyl (2GhE) approximates the magnitude of the

price change as a product of th#PP and the corresponding own pass-through rate. She
finds that, on average, for the whole range of m®red cost efficiencies the UPP value is
higher than the one predicted by the simulation eh@hd that the two variables have a
correlation of 0.89-0.93, depending on the efficietevel assumed. Analysis of formulas in
(12) and (13) from the Section 3.3 in the presemep suggest that the observed by Cheung
(2011) trend for price change overestimation isatural result in the presence of significant
negative cross-pass through rates that the autlsor reports. More valuable from the
practical point of view, Cheung (2011) also estisathe impact of approximations of the
test’s ingredients on its accuracy. First, follogvthe proposition of Pakes (2010), author uses
UPP level itself to approximate the magnitude of thécg change, which is equivalent
assuming the own pass-through rate equal to oreefdimd that the correlation between the
magnitude of the UPP and price change has lowéngdremained quite high (0.8 - 0.87).

the corresponding merger tax cannot be compaireellast point makes the predictions obtained oméss of

the UPP? potentially unreliable.
% Cheung uses a discrete-type random coefficierteddgit model to estimate the demand system.
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Second, assuming that demand is drawn from a sithptgt model, she calculated the
diversion ratio using only the observed market s$rThis approximation resulted in wrong
sign predictions and poorer correlation to a mualgdr extent. The Independence of
Irrelevant Alternatives that the Logit model feasiis a very specific behavioral pattern that
might not be true in general. This particularitigrey with adoption of the observed market

shares instead of the true ones, may explain @tidrdecrease in the accuracy of test.

In the following sub-section we analyze the UPPfqrarances on a larger and more
differentiated set of economies that, as we exps&oyld provide more robustness to the

results. Our approach allows assessing all the w#ABnts mentioned above, namely the ones

proposed by Farrell and ShapirtJRP , UPP), SchmalenseeUUPP*™) and Epstein and

Rubinfeld (UPP™). Similarly to Cheung (2011) we consider UPP agion for both price
change sign and magnitude and assess the testrpanfce when true and approximated
values of the test ingredients are available. Wipadowever, a different way of measuring
the accuracy of the predictions when it comes te finice change magnitude as we
demonstrate that the correlation coefficient is thet most appropriate measure in this case.
More innovatively, sub-section 3.4.3 offers an gsial of economic conditions that favor the

test to produce misleading predictions.

3.4.1 Ability to predict the sign and magnitude of changes in price

In this section we re-define type-I error (falsesitive) as a case when the calculated
UPP value is positive, while the firm has actuatlgcreased its price post-merger.
Correspondingly, type-ll error (false negative) wrsc when UPP is negative while we
observed a price increase. When UPP test is emplayea screening tool, therefore it is more
important to avoid type-Il errors, as possibledgi®sitive mistakes could be corrected on the
second phase of merger investigation. In turn,-typeors would entail an unjustified waste
of budget and time resources. We also test thé&yabflthe UPP to predict the price change
magnitude in a way suggested by equation (13) dfedl a specific way of measuring the

accuracy in this case.

In Table 3 below we display recorded type-l andetyiperrors for all considered UPP

test variants UPP , UPB ,UPP™ orUPP® ). Errors are measured in peagentwith

%’ For a simple logit demand system, the diversioio fabm product i to product j can be calculated as
Dlosit = % )’ where 5 and 5 are the ‘true’ market shares of the fijrandi correspondingly (Willig (1991)).
ij - S

In practice true market shares are often replagedidserved’ ones.
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respect to the whole sample size. At first we ptewiesults for test implementation when true
values of all ingredients are known. The correspumntine is denoted asJPF , .’. We also
consider implementation of the UPP test with logpiproximation of the diversion ratio
(denoted atJPF git )- B€cause true market shares may not be knowhebgnerger analyst,

therefore we find it appropriate to consider alstiveersion ratio approximation that uses the

observed markets shares instead.

Table 3: Assessment of the predictability of the price change sign by UREst

variants
Variants of the UPP test
UPP or
. Error HM
Assumptions ype UPP UPP= (4 UPP
UPE Type-| 0.03% 0.51% 0.19%
1 true
Type-lI 2.59% 0.77% 0.27%
UPR ,; (true market shares) Type-| 2.65% 3.07% 3.01%
Type-li 19.22% 18.49% 18.37%
UPR , (observed market shares) Type-| 16.45% 20.14% 19.13%
4.27% 3.39% 3.50%

Type-ll
Notes:(*) We provide results for UPRaind UPPRtogether because by construction they always préticsame

sign changes direction.

Note that one should not refer to absolute levelyme-I and type-Il errors from Table
3 and make a reference to the real world as theseptage breakdowns hold for our sample
only. Nevertheless, these results can be usedmpae the relative performance of different

UPP test variants and to assess the impact of xippatbons of the diversion ratio.

We summarize the most striking result in the follogvstatement.

Result 3:Original UPP provides the minimal level of type-l errdut the maximal

level of type-1l one. This remains valid whethee @mploys true values for diversion ratio or

its approximations.

Already by constructionUPP  andJPP™  are larger than trigimal UPP that
results in a higher probability of type-1 error aadower probability of type-Il ones. As a
consequence of the Logit approximation of diversiatio accuracy of all the variants is

reduced significantly both in terms of type-l angbd-Il errors. The employment of the
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observed market shares instead of the true onesases the probability of type-I error even
more, while decreasing the type-Il one. Last olmtgom can be explained by a simple fact
that true market shares never exceed the obsemed, @herefore diversion ratio (and,

therefore, the corresponding UPP) becomes larger.

Before moving to the formal analysis of the accyraicpredictions for the price change
magnitude, it is useful to perform a visual assesdgnof the approximations suggested by
(13). For this purpose, on the Graph 6 below wivegeplot the real price changes against
those approximated as in (13) with different UPRards. Inasmuch as simulated economies
are diversified in scale, we display the data inr@ther than in absolute values. In this part of
the analysis it would make sense to measure theancof price change predictions in terms
of closeness of the observations to th&r@%erence line.

Graph 6: Real versus approximated price change based on different UPP varits
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The visual assessment suggests that, while alle pajpproximations can deviate

significantly from the real price increadgPP*and UPP*"™ tend to rather underestimate it.

-52-



Essays in Competition Policy

PhD dissertation of Aleksandra Khimich, Toulousé@® of Economics

Inasmuch as in some areas of the graph the coatientrof the observations is too high,

further quantitative assessment seems plausible.

It appears to be quite challenging to find an ideay to quantify the accuracy of the
UPP —based predictions for the price change matimitThe type-1 and type-ll errors
approach can be too sensitive to the adopted prorease tolerance threshold. In turn, Mean
Square Errors are scale dependent and the Piepsaiation coefficient does not ‘catch’ the
slope distortion, nor it is sensitive to a possitbastant bia&® To verify whether the bias is
indeed present, we ran a linear regression forahkprice change as dependent variable and

approxl) +
R € We found

that estimated intercepts are very small but alwstgsistically significant, which indeed

its UPP-based approximations as explanatory ormsqql =5 +pd

confirms that the correlation coefficient is natradible measure of accurayR? originating
from this regression cannot be employed for conspas neither because it assumes that one
would include an intercept (bias) while calculatihg price change approximation, which is

not supposed to be the case.

Considering the discussed drawbacks, Pierson etioel coefficient, mean square
errors, and even Foriginating from the linear regression above wobé only helpful to
compare the performance of the UPP variants ambemdelves. All parameters would
provide the same ranking, but, none of them woeldélpful to answer the key question on
how closehose approximations would be to the factual oksens. Finally, we considered a

regression without intercept, i.elp = B tp™*™ >+ . Even though for this regressiorf R
becomes not informative as such, an analysisBoéstimates can potentially bring some

interesting results. We suggest that in such aessgwn the closer thg estimate gets to the

unit, the most accurate the employed approximasion

Table 4 below containg estimates for the considered UPP variants and waipoice
change approximations. First line provides estisassuming that price change
approximation is build according to the equatio8)(and all required data are known
(dp®). From the practical point of view, it also malsanse to consider price change
approximations when input data are limited. Fos tieiason we also look at the approximation

that ignores the cross pass through effect, suatdpff®*® =m, [UPP’ Furthermore,

true "

2 For example, a price change approximation thaligys three times as large as the true price eheogld
have a correlation coefficient equal to 1, whileg predictions cannot be considered as accurate.
29 Respective tables can be provided upon request.
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following the proposition of Pakes (2010) we asstiheeown pass through equals to one, and

so dp?*® =UPR .. As in the previous sub-section we also test theaict of the logit

approximation of the diversion ratio with the ugdrae and observed market shares. Without

loss of generality, estimations are performed Hierfirst merging firm only.

Table 4: Regression of the real price increase on its’ approximation
(estimates of coefficient, standard deviation in brackets)

Variants of UPP test

Assumptions UPP  UPPF uppP™  UPPF
oot ) ) 1.265* 1.068* 1.218* 0.960*
dp; =m, [UPK o +m, UPE (0.003)  (0.003) (0.003) (0.009)
o) — ] 1.276* 1.096* 0.931* 0.927*
dp; =m, [WPK . (0.004) (0.003) (0.009) (0.002)
o) 1 15 1.305* 1.095* 1.257* 0.954*
dp; =UPR . (0.004) (0.003) (0.004) (0.003)
oo (1o et sh 0.927* 0.926* 0.931* 0.920*
dp; =UPR’ g, (true market shares) (0.009)  (0.009) (0.009)  (0.009)
. ) 0.442* 0.424* 0.422* 0.363*
dp™*® =UPF ,, (observed market shares) (0.003) (0.003) (0.003) (0.003)

* - significant on 99% level

Analysis of Table 4 suggests that ignorance of xnpass through effects reduces

accuracy of the price change approximations fohalvariants, excepUF’F’SHM B estimates
deviate further from the unit. Whether the divensratio needs to be approximated with its

logit analog, the UPP test performance becomesmely poor.

In accordance with what could have been expectddding at Graph 6, price change
approximations based ddPP'and UPP*"™ tend to underestimate the real price change —
their [/ estimates both exceed the unit. It also becomedentvithat that price change
approximations based oddPP®® and UPP?can be considered as the most accurate ones,
even though none of 99% confidence intervals feiri includes the unit® This can be

explained, in part, by a higher proximity of thos®P variants with the merger tax. To
illustrate this point, we run the following regresss:

t" =a UPP +¢ (14)

% As standard deviations are extremely low (see &al)| it assures that the confidence intervalstfier
respective estimates are very narrow even on 99%fidemce level. Relevant calculations can be predidpon
request.
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We suggest that the closer estimate gets to the unit, the better UPP variant

approximates the respective merger tax. Table Gighee obtained estimations.

Table 5: Regression of the merger tax on the corresponding UPP values
(estimates ofa coefficient)

Variants of UPP test

Parameter UPF  UPP? UPP"™ UpPR

0.687*  0.954*  1.147* 0.89*
(0.004) (0.002) (0.002)  (0.001)

estimate
St. dev.

* - significant on 99% level

The following statement summarizes the resulthefabove analysis.

Result 5: UPP®Rand theUPP? variants, when employed as proposed in formuld, (13

provide the most accurate price change approxinmatio

3.4.2 Economic conditions affecting the accuracy of the UPP test
It remains important to understand the economiditimms that favor the UPP test to
produce misleading predictions. Being aware andfyieg them, where possible, risks of

committing a mistake can be eliminated or, at le@stuced.

To result in a type-I error, the sign of the UPBLgH be positive, while the post-merger
price is actually decreasing. Analysis of equalib?) suggests some intuition of why it may
happen. If we assume that own pass through is neegative, therefore there are two
possible reasons for the type-I error that one cwagider — i) the UPP value and the relevant
merger tax disagree in sign, and/or ii) second terfd2), that remains ignored in the original
formulation of the UPP test, is negative and sigarit enough to offset the first term. Similar

reasoning can be applied for the type-Il errors.

Our sample indeed contains observations where grgentax and the UPP value in all
variants do not have the same sign. We plot thenthenGraph 7 below. For the sake of
comparability we consider merger taxes and UPPegain percentage of the relevant price.

Without loss of generality, we only focus on thestfimerging firm.
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Graph 7: Comparison of sub-samples where merger tax disagree in sign withe UPP

value (I merging firm)
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First striking observation is that sign disagreengamerally occurs when both variables
are nearly insignificant — for majority of the obs&tions the merger tax corresponds to less

PSHM

than 1% of the relevant price, especially foPP'and UP It has an important
implication for the practical implementation of tb€P test. If a competition authority sets a
non-zero price tolerance level, let's say, 2%, thes sign disagreement between UPP and

merger tax will not play any significant role iretformation of errors.

Second observation concerns the difference in digsigreement pattern. For example,
in contrast with the other variants, thdP' features the sign disagreement with the merger
tax mostly when it (UPP) is negative. Thereforés trariant can potentially induce a higher

probability of type-II error than type-I one, that indeed notice from Table 3 above.

In Table 6 below we provide a tabulation of the sidared sub-samples with sign
disagreements: we separate cases according tigtieess the UPP value and corresponding
merger tax. For these sub-samples we also promfdemation on cases that feature type-I or

type-Il error.
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Table 6: Tabulation of observations according to selected criteria
(% of the total sample)

Variants of UPP test

UPPER/ SHM
Sample selection criteria UPP UPP? UPP
Sample withsignUPR) # sign(t;") 2.34% 1.7% 0.32%

Sub- sample wittJPP" <Qandt" >0  226% 0.79% 0.023%

Including type-Il errors ~ 2-21% 0.75% 0.019%
Sub- sample wittJPP" >0andt" <0  0.067%  0.89% 0.3%
Including type-I errors 0.012% 0.49% 0.13%

It appears that for negative UPP values in allardg sign disagreement with the merger
tax transforms into a type-Il error in majority cdises (2.21% out of 2.26% @PP*, 0.75%
out of 0.79% forUPP=® andUPP?, 0.019% out of 0.023% fddPP>"™). While for positive

UPP values, sign disagreement with the mergerrgamstorms into type-1 error only in some

cases.

Comparison of the results from Table 6 with Tabkuggests that fddPP*, UPP? and
UPP®® variants sign disagreement between values andsmgrnding merger tax explains the
majority of generated type-Il error cases. Pregjsélexplains 85% (2.21% out of 2.59% in
terms of total sample) of type-Il error cases PP and 97% of cases foPP?/UPP™
(0.75% out of 0.77%). As for type-I error, signatiseement is present in 40%, 96% and 68%
false positive cases fatPP', UPP? /UPP®® andUPP*™ correspondingly.

Interestingly, even if the UPP would perfectly appmate (be equal to) the merger tax,
one still would not be able to predict the signtld price change with 100% accuracy. On
Graph 8 below we plot observations from our samybere merger tax and corresponding
price change are not of the same sign. Therefbegetis still a need to look for other sources
of the UPP test failure.
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Graph 8: Sub-sample of cases where the merger tax and real price chardjeagree in

sign, 1st merging firm
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-10-09-08-07-06-05-04-03-02-0100 0102 03 04 05 06 07 08B 08 10
Price change, 1st firm

This brings us back to the equation (12) and it®ise term that, as we have explained
above, can also be a cause of the type-| ehan it is negative, or type-ll one when positive.
Type-I error, thus, may occur when the cross plassigh and merger tax of the partner do
not have the same sign. Note that this conditiomaiber necessary, but is not always
sufficient. Alternatively, one can think of conditis under which the error never appéars.
For instance, when UPP values (and correspondirganéaxes) for both merging firms are
positive (negative), then type-I error (type-llajrwill not occur if the respective cross pass—

through rate is positive.

Analysis of our workbench provides support to timigition. We looked through the
sample for cases where both UPP would be of thee sagm, condition on the cross pass-
through sign would be satisfied but the test waitilll result in either type-I or type-Il error.
To focus on the cross pass-through effect we héimenated observations where UPP and
corresponding merger tax disagreed in sign. Asrbefge considered the test application for

the first merging firm only. For none of the UPRigats we have recorded more than 2 cases

and no observations were recordedlfb_’er. The fact that we still have observed some cases

that disagree with theoretical predictions we latlie¢ to the fact that the post-merger price

3! Farrell and Shapiro (2010) end up a similar thécaktresult for theUPP  and a particular case of a
duopoly. Cheung (2011) suggests that for theirlteso hold in case when economy is larger thanapdly, all
cross pass-through rates should meet these assasiptind not only those of merging firms’ produbtsturn,
as equation (12) implies, it is, in fact, suffidiea be aware of only own and cross pass-throutgs raf merging

firms whenever employed UPPs correspond in sigh migrger taxes.
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change in (12) that we use as a base for the amadystill an approximation and does not

provide a 100% accurate fit to the real price cleafsge Graph 5).

The statement below summarizes our findings.

Result 6: The UPP test in its original formulation has twaim sources of type-1 and
type-Il errors. First is a sign disagreement betwétge UPP value and the respective merger
tax. Second reason is the cross-pass through etifiattremains ignored in the original
formulation of the test. The higher the competitohority sets the price increase tolerance

level, the less important becomes the first source.

Intuitively it follows that both closeness of thé°B value to the merger tax and cross
pass through effect affect also the accuracy ofa@mation of the price change magnitude
expressed in (13). Even though we acknowledge paadipg demand for further research of
conditions of the sign agreement and magnitudeipribx between the UPP and the merger
tax, we do not aim at covering this issue in trespnt paper. When it comes to the cross pass-
through effects, Table 4 indeed illustrates th&tn them into account improves the price
change approximations. This result coupled with dhalysis that we have performed just
above raises the demand for understanding the timmslithat determine the sign and the

magnitude of the pass-through rates.

Those conditions are hard to derive explicitlytba theoretical level, especially for the
industry with many firms. This complexity is reldtein part, to the required inversion of
corresponding matrices. (See, for example, Jafte \&feyl (2011)). Nevertheless, existing
literatures offers some intuition. Chapter 3 of hresent thesis summarizes the existing
knowledge on this issue and offers a derivationheSe conditions for a setting that is not

limited to a particular demand or supply systéhit finds the following:

i) Increasing (decreasing) marginal costs favor pasiinegative) cross pass through;
i) Demand which elasticity decreases (increases) va#ipect to the price of the

respective competitor favors cross pass throudge tpositive (negative).

Unfortunately, none of the two above conditionsalés generally sufficient to be sure
about the sign of the cross pass through. Moredter |atter one is extremely difficult to
verify in practice. Nevertheless, it is demonstlatieat some simplifying assumptions may

facilitate the practical implementation of thesesules. For example, when firms are

%2 1n Chapter 3 it is required that firms compeda 8ertrand. This assumption, however, does raltyréimit
the applicability of the results to our analysisyasrger simulations often adopt this particular petition mode.
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symmetric, it suffices to make sure that these twaditions above are satisfied to be
confident about the sign of the cross pass thro@gmsequently, if marginal costs are
constant, one only needs to verify the conditidatesl to the demand elasticity. Moreover,
under symmetry the significance of the cross passugh rate relative to the own pass
through (in terms of magnitude) decreases withnilmaber of firms on the market. The last
result has a direct implication for the UPP tesithless number of firms cross pass-through

effects would be stronger and the UPP test, thezefan be expected to be less accurate.

Recall that our simulation procedure takes margioats as constant. It is done so with
a purpose to meet the assumption under which eaitte PP variants was developed. This
allowed us to assess the performance of the tesbtidantify its drawbacks in the most
favorable conditions. Results from Chapter 3 of pinesent thesis suggest that if marginal
costs would be increasing, simulated economies dvtnalve a higher chance to feature
positive cross pass -through rates, that in tuoulshdecrease the probability of type-I and
type-Il errors. However, considering non-constamtrgmal costs would not only affect the
cross-pass through rate, but also how well eachlthef UPP variants approximates the

corresponding merger tax. And the latter, agaisedees to be a subject of a separate study.
There are two last remarks that we find importarrnention.

First, some of our results from Section 3 can lbebated to a rather restrictive pass-
through matrix pattern of the simulated sample ngwass trough rates are concentrated
around one and cross-pass through are nearly ifisagt in most cases. (See Graph 9 and
Table 7 below)

Graph 9: Distribution histograms for own and cross pass through rates,*imerging firm
(sample with 2% cost efficiencies)
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Table 7: Descriptive statistics for own and cross pass through rates! inerging firm

Mean Std Dev Minimum Maximum
Own pass through rate 0.997 0.081 0.269 6.043
Cross pass through rate 0.001 0.012 -0.411 0.424

This explains why the absolute levels of both tya@d type-Il errors in our sample are
quite low and why logit approximation of the diviersratio was more detrimental for the test

accuracy than any of considered approximationsase$fthrough rates. Furthermore, a rougher

approximation of the own pass through with the imif™™" resulted for some variants in

better price change approximations than the one e@hgploys the true value of the pass

plapprw(Z)

through (j

than unit in our sample, therefore its approxinratioth the higher value compensated for the

). This is the result of the own pass through fpemaverage slightly less

approx(3)

. . . approx(2)
strategic component that has been ignored in b and 90"

Similarly to our

case, Froeb et al. (2005) obtain small cross-gassigh rates (compared to the own pass
through) in their merger simulation examples witrious demand models. In Chapter 3 of
the present thesis it is illustrated on a theoaktexample with quite general demand and
supply systems that the fact that cross pass-throatgs are of second-order relative to own-

pass through rates is rather a common rule, edfyeician industry with many firm&

Second remark refers to the concordance of thes grass through signs pre- and post-
merger. Jeffe and Weyl (2011) highlight that pdssdgh matrix elements can change both in
sign and magnitude post-merger. Indeed, in 82%coh@mies in our sample at least one of
the cross pass-through rates of merging firms ofdnits sign from positive to negative.
However, as equation (12) implies, the knowledgemi pre-mergerpass-through rates is

enough to define potential impact of the mergepioces.

4. Conclusions

Present study aims at assessing the accuracy oédveening instruments proposed in
the US merger guidelines (2010) and featuring mes@ther advance guidelines around the
world. Precisely, it deals with the Herfindahl-Himsnan IndexKHI) and the Upward Pricing
Pressure (UPP) test that was developed by FamdllShapiro (2010). For this purpose we

33|t follows directly from the equilibrium second @dconditions.
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have created by Monte-Carlo simulations two sdtfieterogeneous and sufficiently realistic
economies that were used as a workbench to metmueffects of mergers and to evaluate
the performance of the selected tests.

Our results confirm how misleading the use of thdl ldan be when applied to an
industry with differentiated products and Bertraxwhduct. We find that the HHI test seems
to be ‘blind’ for the economic effects that driveetpost-merger price dynamics and therefore

type-I and type-Il error levels depend rather anddopted thresholds.

More innovative, our computations show that the W4 can also be misleading, even
if one has perfect information on the main ingratseneeded to compute it. In contrast with
the HHI, the UPP test not only takes into accoundsfble cost efficiencies, but also by
construction deals with economic effects arisingaodifferentiated products market when a
merger takes place. It is based on the idea that ehthe merging firms faces a pricing
pressure because of arising firm-specific altemeatiosts that the merger creates, that we call
‘merger taxes’. UPP values calculated for thosemdirare approximations of the
corresponding merger taxes. Out of all consid&tBd variants, the most accurate merger

tax approximations in terms of magnitude and sign@ovided by theJPP® 5nq UPP?.

When employed together with corresponding passutiiraates, as suggested by formulae
(13), they provide also the most accurate approtxams of the post—-merger price change
magnitude.

When the UPP test is employed to assess the phiaege sign, the origindUPP*
variant demonstrates the minimal level of typerberbut the maximal level of type-Il one.
This remains valid whether one employs true vafoesliversion ratio or its approximations.
We show that the UPP test has two main featurésthese both type-1 and type-Il errors for

all variants.

First feature is a possible sign disagreement lextvilee UPP value and the respective
merger tax. We find that it can indeed be the @mkthat it explains the majority of type II
errors. We also find that sign disagreement appeastly when both variables are extremely
small with respect to the post-merger price cha(lges that 1% for all UPP variants).
Therefore, if a competition authority sets a norezgrice tolerance level, let's say, 2%, then
this occurrence alone, even if eventually happéias, a very low risk to affect the test

performance.
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Second feature is the ignorance of the cross-paiesgh effect that is assumed in the
original formulation of the UPP test. Neverthelegs,illustrate that when UPP values of both
merging partners and the respective merger taxe®fathe same sign, then positive cross
pass-through rates guarantee that the risk of géngra type-l or a type-ll error is
eliminated. Despite the fact that the sign of thess pass through can change post-merger,

our analysis suggest that one only needs to défpre-merger.

Even though the present study focuses only on esipgiduct firms, it seems also
plausible from the practical point of view to caiesi multi-product settings, including cases
where some of the products can be considered apleorants. A helping hand comes from
Jaffe and Weyl (2011) who propose a multi-produBPUormula that could be employed in
this case. To our knowledge, there are no stut&swould cover the UPP performance in a
multi-product environment; therefore, we see iaagry promising area for further research.
Among the other possible extensions we can enviginoducing the Cournot conduct,
vertical relationships, etc. It would be also useéb assess the sensitivity of the type-I and
type-Il errors to adopted thresholds (i.e. prickerence level, cost efficiency rate, etc.) by
building correspondent distributions. The develoedulation tool is flexible enough to
serve well in assessing the performance of theeshtm the present study merger guidelines

tools (and not only) in all those cases.
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CHAPTER 3

The role of the cross pass-through effects in merger

analysis
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1. Introduction

A question of whether the proposed merger can pfiatncause price increases
traditionally remains in the core of merger invgations. Mostly because pricing effects can
be measured in money terms and, therefore, thenesept a direct and clear impact on
consumers. To date, the merger simulation is thetnadvanced tool that competition
authorities can employ to assess these effects. build out of three main components:
demand and supply systems and competitive interatietween firms. Based on a consistent
oligopoly model calibrated to fit the observed peeger equilibrium, this procedure is
employed to predict post-merger prices, outputs @thér variables of the possible interest
(for instance, change in consumers’ welfare). Whiking generally flexible and well
economically grounded, merger simulation procedbes a significant drawback. By
changing the underlying assumptions one is ablgrédict virtually any post-merger prices
between marginal costs and the monopoly price.amgple of such variations in predictions
can be found in Froeb et al. (2005) who have peréar a series of merger simulations for an
(abandoned) WorldCom-Sprint merger. They have eyeldhree different and commonly
used demand systems - linear, constant elastindyagmost ideal (AIDS) demand systems -
and demonstrated that price change predictionsveay significantly depending on the
demand system chosen: from 2.3% for linear demaridb 4% for isoelastic one. On a set of
3000 mergers simulated via Monte-Carlo method, Kepd-roeb, Tschantz and Werden
(1999) also found that post-merger price predictiare very sensitive to the adopted demand
system. Linear demand provided the lower priceeiase, following by the logit and AIDS
demands. Log-linear configuration resulted in tighést price increase that was three time as
big as the one associated with the linear demartdleVthese illustrations are informative, it
is hard to understand the sources of such diffeedecause considered models differ in
many respects, including assumptions on marginsiscand demand parameters. Having a
clear idea about what these sources are couldtbalscriminate between different merger
simulation settings and to verify whether the cimosee does not restriatpriori the expected
post-merger price change.

Literature on the subject suggests that demandivatwe is one of the key

determinants of the post-merger price change. sgbciCrooke, Froeb, Tschantz and Werden
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(1999)) found that convex demand functions genenggbest post-merger price increases,
while concave ones generate the lowest. Howeverr, study is silent about the sensitivity of
results with respect to the form of the cost fumatilntuitively, one would expect that both
demand and supply systems characteristics playlea o support for the latter idea, the
mentioned above study of Froeb et al. (2005) ewgdlyi demonstrates that the magnitude of
the post-merger price increase is positively catesl with the own pass-through rate. Own
pass - through rate measures the extent to whelffirth passes its cost shock on consumers
(in terms of price change) and is indeed a functibrboth demand and supply system
parameters (see, for instance, Weyl and Fabind¥92.3* This explains also the results of
Crooke, Froeb, Tschantz and Werden (1999)) as désanrvature is, in fact, one of the
parameters affecting the own pass-through. Prggite class of ‘cost amplifying’ demand
systems, i.e. those with the own pass through eogel, includes those with log-convex
functions, for example, constant elasticity demaim.turn, ‘cost absorbing’ demands
functions (with the own pass through below 1) amg-doncave as, for example, linear and
homogeneous logit

A theoretical support for the empirical findingsrin above comes from Jaffe and Weyl
(2011) who have explained the role of the passdtjitomatrix in the post-merger price
formation, elaborating on the first order condigsoof the pre-merger equilibrium. Pass-
through matrix has own pass —through rates on delgand cross pass- through rates below
and above the diagonal, where cross pass - throatge measures the extent to which the
firms’ own prices react on a cost shock of the cetibgr (after re-equilibration of the

economy). Their result remains valid for an arlytreonduct and cost functions.

Note that the mentioned above empirical studiesidaanly on the own pass-through
rate, while Jaffe and Weyl (2011) talk about theolehpass through matrix. As the present
study demonstrates, ignorance of the role of tescpass-through rate increases the risk of
committing a mistake on various stages of the mieegaluation process, including market

definition and assessment of unilateral and coatdih effects.

% For instance, if price increases on 5 units dug 16 units cost increase (positive cost shock); the own
pass-through rate is equal to 5/10=0.5.

*The log - convexity/concavity of demand was estdtglil as a factor affecting the own pass-through of
monopoly facing constant marginal costs (see,fstaince, Tyagi (1999)). Demand functignp)is said to be

log concave ifiog(d, (p))” < 0, and log convex otherwise. Intuitively, this résan be applied in a multi-firms
market as each of them can be seen as monopdaiistfils own residual demand.
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The paper will stick to the following outline. Skt 2 introduces the adopted
theoretical framework and illustrates how exachlg tross-pass through rate participates in
the post-merger price formation. It also offers scgmamples illustrating how the neglecting
of the cross-pass through sign and magnitude deaftlto misleading conclusion on various
stages of merger evaluation process. Section 3ig@seva literature review regarding the
economic conditions affecting the sign and magmitwd the cross pass-through rate. In
Section 4 | perform a comprehensive analysis tanéxa the theoretical properties of the
pass-through matrix derived for the setting fronctlea 2. | particularly focus on the cross
pass-through rate and define demand and suppleprep that affect its’ sign and magnitude.
As results coming from the existing literature asllvas those obtained in Section 4 often
require symmetry, in Section 5 | test whether theld, at least to some extent, in a non
symmetric environment. For this purpose | createnisans of Monte-Carlo simulations
100,000 sufficiently differentiated, realistic andn-symmetric economies and perform and

empirical assessment of obtained theoretical resf#ction 6 concludes the paper.
2. The role of the cross-pass through rate in mergerssessment

It is a more common practice to use a Bertrand @ditiyve interaction in merger
simulations. This is so, in part, because the ntgjaf markets can be seen as those with
differentiated products, or those with homogenousdpcts coupled with differentiated
services. Therefore, present paper will adopt gbitsing too. For the sake of simplicity only
horizontal merger between two single-product coitqnstare considered, assuming that this

business arrangement does not generate any meegfis cost efficiencie?®

More formally, I consider an industry with J singtoduct firms that produce

substitutes and compete in prices to maximize themown  profits

m(p)=[p, —c;(d;(p)] @, (p), j=1J3, whered,(p)is a residual demand function for
. ad; (p) od; (p) o . . .
productj, such thath 0 and—pz O, Ui # ], c;(d;(p)) Isa per-unit cost function
i i

and p=(p,, p,-..p,)is the price vector. To improve the representatiother in the paper

explanatory variables will be omitted, unless thiesence makes sense. No other specific
restrictions are imposed on demand or cost funstiencept that both are (at least twice)

differentiable. Without loss of generality, | assuthat the first two firms merge.

36
Cost reductions due to economies of scale argstibible if allowed by the relevant cost functions
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Farrell and Shapiro (2010) in their Propositiornté&testhat under assumption of constant
marginal costs a horizontal merger has the sance pffects as if both merging firms would
be simultaneously exposed to specific per-unitsakiereinafter | call them ‘merger taxes’.
This result was derived for a case of a duopolyt, ibuvas not tied to any particular
competition mode, be it Cournot or Bertrand. Jadfed Weyl (2011) illustrate that this
proposition is also valid for a more general cagh won-constant marginal costs and for any
market larger than a duopoly. A horizontal mergeleed creates an opportunity cost for both
merging parties if they keep their prices on the-merger level — changing prices post-
merger could have raised total profits of the mergatity because some of the consumers
would not be lost as they would switch to the partiThe ‘merger tax’ is a precise measure of
these alternative costs that are specific to e&tiieanerging firms.

In other words, post-merger firms set their priassf they would simply face certain
cost shocks. This allows for a linearization arothma pre-merger equilibrium and, as a result,
makes it possible to derive the following approxiimas for the post-merger price increases

(see Appendix E for derivations):

dp, = myt;" +m,;t;" 1)

dp, =m,,t;' + m,t" 2

dp, =m " +m t", i=31J (3)
wherem, ,i =1, J are own pass-through rates ang,i, j =1,J are cross pass-through rates

(price reaction of firm on a cost shock of firj), t/"and t;'are the ‘merger taxes’ for the firm

1 and firm 2 correspondingly.

There exist several approximations for the ‘mengef, including the pioneering UPP
index, developed by Farrell and Shapiro (2010). Se&pter 2 for an overview of some of the
existing approximations. Nonetheless, to dateetieno study that would explicitly consider
properties of the ‘merger tax’ itselfin fact, different economic setting may imply
significantly different values of this variable. \thone can be sure about is that absent cost

efficiencies it always takes positive values arefiresents simply a product of a diversion
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ratio and a post-merger markup (see Jaffe and \(26yl1))>’ Therefore, as equations (1) and
(2) suggest, all other things equal, own pass-tjinotate and predicted post merger price
increase are indeed positively linked. Howeverthesexamples below illustrate, cross-pass-

through effects are not negligible neither.

First, while own pass-through is never negativessrpass-through rate has no sign
restrictions. (See, for instance, Chapter 2 ofptesent thesis, Froeb et al. (2005) or Besanko
et al (2005) for empirical evidence.) A simple ais&@ of equations (1) or (2) suggests that
when cross pass-through is significant it can oderthe impact of the own pass-through and
revert the sign of the price change. Thereforegplecrease is theoretically possible even in
the absence of any merger specific cost efficiencie a very extensive set of simulated
mergers presented in Chapter 2 of the presentstbes indeed can observe some cases with
price decrease for one of the merging firms. Défdroligopoly settings adopted in merger
simulations often restrict the cross pass-througtiem, affecting therefore the range of

predicted post-merger prices and even their signs.

Second, the accuracy of the implementation of tkeeger screening tools, such as, for
instance, the UPP test, can also be affected. U test was designed by Farrell and
Shapiro (2010) to diagnose merging firms’ incergiv@ increase their prices. The UPP value
should be calculated for each of merging firms asdwas already mentioned above, appears
to be an approximation of their specific ‘merget t8y analogy with analysis of the impact
of the cost shock on price, whenever UPP valu@sitige the firm is said to have incentives
to increase its price post-merger. However, thentdation of the test ignores the fact that
second merging firm is also ‘exposed’ to a tax d@hdrefore, cross pass-through effects are
present. Hence, positive UPP may not necessanhggmond to a positive post-merger price
change whenever cross pass-through effect drivesptice down. This implication is

illustrated and discussed in more detail in Chaptef the present thesis.

Third, negative cross pass-through rates beingufeatby non-merging firms would
result in their post-merger price decrease (seatmms in (3)). Drop in prices causes a
positive impact on consumers’ surplus and in soa®es can even override the negative
effect caused by excessive pricing by merging fir@ise can refer to the example in Higgins

et al. (2005) that demonstrates that due to thecgfa merger can indeed benefit consumers,

3" we reasonably assume that diversion ratios arequml to zero, otherwise considered products cammot
seen as substitutes. We also assume that firmyslevgoy a positive markup, i.e. “ perfectly coniipet”
markets are excluded from consideration.
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even if it does not generate any merger-specifst efficiencies. Technically, authors do not
operate in terms of cross pass-through rates, dtbher in terms of strategic relationship
between price¥ These two concepts are inextricably linked — unsleme conditions a
negative (positive) cross pass-through impliestesgia substitutability (complementarity) of
prices and vice versa. | discuss on this issuearendetail in the next section, nonetheless, |

use this connection between the two concepts bar®tivate the next points.

Forth, the strategic substitutability may rendexcecurate the price correlation approach
that is sometimes used to define the relevant marfkes approach looks at how price series
evolve over time. There exist several price cotiahs tests, but all of them are based on a
general idea that prices of goods from the sameehavould tend to move in the same
directions (see Stigler and Sherwin (1985)). Thaeefthe higher is price correlation, the
most probably the considered goods are within #meesmarket. If prices of two conventional
substitutes are strategic substitutes, therefoer, time they may move in different directions.
As this may exclude certain products from consiti@na relevant market may appear too
narrow, and, as a results of it, observed marketresh will be overestimated. As a
consequence, the HHI test, that still plays rolenerger assessment practices, or any other
concentration based test, would produce more fatsdives, i.e. flag the merger in question
as possibly harmful, while it is not. The examptari Higgins et al. (2005) indeed illustrates
that mergers on markets with strategic substitatas be socially beneficial because firms

face downward pricing effects.

Finally, Potters and Suetens (2006) found experiatiesvidence that there is
significantly more cooperation when agents’ actierhibit strategic complementarities than
in the case of strategic substitutes. They proplesdollowing intuition. In case of strategic
complements even a self-interested agent will @liyrtfollow a cooperative move made by
another agent because the best response functeor lpasitive slope. In case of strategic
substitutes, an agent would at least partiallysetf-a cooperative move because the slope of
the best response function is negative. When appbethe merger analysis, this result

suggests that coordinated effects are weakemifsfisee prices as strategic substitutes.

To check whether the considered market featureativegcross-pass through rates and

whether they are significant relative to the owsgthrough, one could perform an empirical

38 A notion of “strategic substitutability” and “stiegic complementarity” was introduced by Bulovelet1983).
Prices are said to be strategic substitutes (camgiés) if corresponding reaction curve slope isatigg
(positive).
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estimation of the whole pass-through matrix. Howgdeing so even for a part of it could
appear very challenging. Instead, understanding gbeeral economic conditions that
influence the sign and magnitude of its elementsldvalready be helpful.

Existing literature that covers pass-through iswes a rather limited relevance to our
problematic - it either deals with the own passiigh rate only or, if actually tackles the
cross pass through, is often tailored to a pasdicsktting and therefore cannot be employed in
the present studiy.Nevertheless, some intuition that can still bengdifrom the few relevant
existing theoretical and empirical studies thatdiseussed below.

3. Literature review

Assuming symmetry, constant marginal costs andradmal demand system, Weyl
and Fabinger (2009) establish an explicit relatigmbetween the magnitude of the own pass-
through and the sign of the cross pass-througts.rdtbey demonstrate that the sign of

(m;, —1) is opposite to the sign oh, ,i, j =13 .* In other words, if firm’s residual demand
is ‘cost amplifying’ (m, >1), then all relevant cross pass-through rates ofpetitors should

be negative, and positive for a ‘cost absorbinghdedm, <1).**

While it is common to assume that marginal costs eonstant, not all of the
traditionally employed in merger simulations demé&mttions imply horizontality. The class
of horizontal demand systems includes, for examptear demand systems and as a
generalization of this, Horizontal Constant Pasetigh Demand System (HCoPaDS),
developed by Weyl and Fabinger (2009). Jaffe angl\{&®11) argue that results of Gabaix
et al. (2009) and Quint (2010) applied under symynienply horizontality as well for some
general discreet choice models.

Required symmetry, demand horizontality and rigicif marginal costs remain an
unfortunate limitation for the practical applicatyilof the results from Weyl and Fabinger
(2009). Nevertheless, some empirical studies basedon symmetric markets end up with
similar, though not exactly the same, conclusidts. instance, on a dataset of prices for a

major U.S. supermarket chain Besanko et al (200&@stigated how manufacturers’ trade

3 For example, Loomis (1997) studies cross pass tfireffects that arise when firms compete in mutipl
markets, or Sudhir (2001) who considers pass-thraififgcts when firms are interacting vertically.

40 A demand system is called ‘horizontal’ if the jgriof a substitutable (complementary) good raisesdis) a
uniform upward (downward) shift in the own invedsmand.

“1 By ‘relevant’ cross pass-through here should h#etstood the reactions of all other firms on a sbstck of a
given firm.
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promotions are passed on the retailers’ prices.ddbt the own-brand, but also cross-brand
retail pass-through rates were considered. A raetifmen approach that was employed
allowed getting along without constraints that aseially imposed by structural models and
therefore provided results that are less senditivtke adopted framework. Authors found that
brands with high own pass-through are more likelygénerate negative cross-brand pass-
through for their competitors.

Next section of the paper contributes to the exgskinowledge on the issues. It offers a
comprehensive theoretical examination of the prgseiof the pass-through matrix derived
for the setting presented in Section 2. As motivaabove, cross pass-through rate will be

kept in the focus as well as conditions affectisgsign and magnitude.

4. General properties of the pass-through matrix

Consider a (pre-merger) pass-through maklfixderived for the setting from Section 2.

(See Appendix E for the derivations.) It is Jx J matrix, with own pass-through rates

m, ,i =1,J on the diagonal and cross pass-through retesn the upper and lower triangular
parts. m; stands for the cross pass-through rate that repteesiee reaction of firm on the

cost shock of firmj. First and second order conditions of the pre-mergquilibrium
determine several interesting properties of thes{plaough matrix. | discuss these and the
other findings below, leaving all the technicaladkstfor the Appendix F.

First, it is easy to show that the second ordeditmms of the pre-merger equilibrium
ensure that all own pass-through rates are posiliverefore, if the industry in question does
not experience any cross pass-through effects,ahmearger with positive merger taxes would
certainly result in a price increase for both meggiirms. This result follows directly from
the analysis of equations (1)-(3) above. Recatl ifithe merger generates no cost efficiencies
then the respective merger taxes are always pesitiv

Second, the same equilibrium conditions cause the oross pass-through rates to

weakly dominate the cross pass-through ones, $1mhrtax‘mij ‘ < max(m;,m;),i,j=1J.
An empirical evidence for this finding can be foufat instance, in Chapter 2 of the present
thesis, in Froeb et al. (2005) or Besanko et ad%20It is sometimes argued that this property

might be a result of a particular demand or suppigtem that was adopted for merger

“2 Even though authors consider vertical relationsthigir result is relevant for the present studyeaailers take
input prices as fixed.
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simulations. In Appendix F of the present studyh®w that for the setting employed this is
rather a common rule. Even though this propersyricts the possible impact of cross pass-
through effects on post-merger prices, it shouldb®neglected, as various examples from

Section 2 demonstrate.

Third observation, that may not appear obviousthe the pass-through matrix is

generally not symmetric. In other wordsy; and m;are not necessarily of the same

magnitude, nor of the same sign. This is an unfatiel feature for a merger analyst who
wants to take into account possible cross passihreffects, especially when number of
firms on the market is high. More than that, aseJahd Weyl (2011) have highlighted, pre-
merger matrix is not generally equivalent to thestpoerger one. Not simply because the
latter shall be estimated at different (post-mérgaice level, but also because of the
structural changes that a merger causes. Indante of cross pass-through rates can even
change the sign to the opposite. While theorefreehework employed in the present study
implies that one only needs the pre-merger pasajir rates to approximate the post-merger
price changes, this property can imply large comipés if the analyst intends to take into
account cost efficiencies that are supposed to rialize at some point post-merdér.
Whenever a cross pass-through becomes negativengoger it may lead to counter-intuitive
and, moreover, undesirable upward pricing pressifeets following from those cost savings.
More than that, existing literature indeed shovet tiegative cross pass-through has a higher
probability to be present if related products remander common ownership (or managed
together). See, for instance, Besanko et al (2005Thapter 2 of the present thesis. Even
though the present study does not intend to cduerpgroblematic, it remains an appealing

topic that deserves further exploration.

The last two matrix properties were derived for syetric markets only.

The magnitude of the cross pass-through rate velato the own pass-through
m% i =1,J decreases with the number of firms on the markiétother industry

parameters kept equdl. Of course, the more general property

43 S0 called “dynamic efficiencies” indeed come ieftect during relatively long period post-mergedamay
have, in fact, a more significant impact than staddhort term (or instantaneous) cost savings.

* Similar result was derived by Weyl and Fabinged0@) for a cross pass-through relative to the oassp
through, although it was restricted for horizomtamand systems and constant marginal costs andegjsoed
symmetry.
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max‘mij ‘ < max(m;,m;),i,j= 1,J remains valid too. As a consequence, a stronger
downward post-merger pricing pressure due to ativegeross pass-through is more likely to
appear on the market with fewer firms. This mayseen counterintuitive as a higher market
concentration is usually associated with a stromgarket power and thus a more significant
post-merger price increase. Therefore this properéy contribute to the decrease in the
accuracy of the HHI test, or any other concentrabased test, whenever a negative cross

pass-through is present.

The final property of the pass-through matrix thases under symmetry is that the sign

of the cross pass-through corresponds to the sign of the cross derivativehef profit
functionaz% o % This finding allows deriving explicit conditionsiding the sign of the
i9P;

cross pass-through rate. It is easy to show that:

0277 _ 9%, o _g O |, 0d _od; od (zaci i 0%,
apiapi apiapj P i iadi apj op, 6ij od, | od;od, 1(4)

1
g <0 omg
op i i od;

Once all sign constraints imposed on demand fumctlerivatives are taken into
account, one can detect two elements of the forrthda don’t have sign constraints and
therefore can potentially be positive or negative.

omg
First element,od; , takes negative (positive) values when marginatsalecrease

. . . . . . od. _od. .
(increase) with quantity. This elements enterswith the coefﬁment——'[—la—' that is

P op;
always positive under the adopted assumptions amadd functions. All other parameters
equal, the more sensitive is the demand to the etitogs price increase (the higher is

adi/apj ) the higher is the potential benefit (loss) of fimen due to decreasing(increasing)

marginal costs when it changes the output, anetber the stronger its incentive to decrease

(increase) price.

> In case of duopoly this result remains valid withrequiring the symmetry.
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Second elemenf,gsjl. [%: IS negative (positive) if own residual demand dmes
0¢;

more elastic when competitor’s price rises, i.eewﬁ < 04 The intuition that links this
property with the price change direction is quitee. Let us consider a situation when a
competitor raises its price due to an own positiost shock. Then the firm in question would
face an increase in demand reverted from the cotopetf this makes own residual demand
more elastic, than it becomes more profitable fos firm not to increase own price in
response, but on the contrary, to decrease it. ¢Jeme would observe a negative cross pass-
through. This phenomenon has already featured ggikis et al.(2005) where it was used to
explain the post-merger price decrease by non-mgréirms?*’ Authors do not make a

reference to the cross pass-through rate, butrraiperate in terms of strategic relationship

2
between prices. Indeed,aif”i >0, reaction curvé (p.c) would have a positive slope

ap;9p,
and prices would be seen as strategic complenmmisstrategic substitutes otherwite.
68” 2

_ . .0°d. -
Note, that ™ gp, can only be negative H—I'O<O49. In other words, elasticity can
ioP;

only rise after the competitor’'s price increase¢hié demand slope does too (all in absolute
values). This last property might be easier tofyegmpirically or theoretically according to
the demand function chosen, however it is only eesgary conditions for the elasticity to
increase, but not a sufficient one.

To summarize the findings from Section 3 and 4,ummsg that the underlying

assumptions are met, there are three ‘determinaftecting the sign of them,: the

46 0g;;

) og; &
SIQF(—W Da) = agr(a) ass, <oandd, = 0.
7 Authors assume that marginal costs are constangftire only demand side effects were present.

**Recall that the link between the sign of the cmass-through and strategic relationship was detivetbr the
assumption of symmetry. Alternatively, this requoient can be substituted by the assumption of cemsis

conjectures. If n(p,c)is the reaction curve of the firm i, then consisteonjectures would imply that
ap _dp, /op; . The slope of the reaction curve therefore woultittyy depend then on the sign of the
op; dc;/ dc;

cross pass-through raten, . For more information on consistent conjecturesJadfe and Weyl (2011).

=m /m

At follows directly from the 05, 6 _ 0% [n o E}r%’ given%>O and the following sign constraint
N "od, | ap ap;

apj & - aﬂap;
implied by the equilibrium first order condltloraa —c -d, a%) =(p -mc)>0"
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magnitude of the own pass-through of the respeativapetitor (m; ), the own demand

elasticity with respect to the price of the conmti(a?,(jm) and the slope of the marginal
costs curve with respect to own production quantity

On one hand, it is very convenient that all theunegl curvatures and slopes in (4)
should be estimated at pre-merger state of theehdfkunderlying assumption are met, then
if pre-merger marginal costs are increasing (destngx and competitor’s’ price increase does
not make own residual demand more (less) elastie,can be sure that cross pass-through is
positive (negative). On the other hand, no robosthision can be made if the two elements
in question are of different signs because relatiygortance of each of them is case specific.
Moreover, practical verification of the signs andgnitudes of these determinants may be as
complex as a full merger simulation. | suggest thase findings should be employed is the
step of the merger assessment when the simulatamefvork is only being designed.
Verifying whether the chosen demand and supplyesyst (before being calibrated or
estimated) are flexible enough to allow the deteemis in question to be of any sign,
removes the ad hoc constraints on the cross pessgth pattern. If the underlying setting was
proved to be flexible and the resulting pass-thhoomatrix appears to contain some negative
elements, then this knowledge can be employedheradreas of merger investigation, for
example in the assessment of coordinated effectsaoket definition (see Section 2 for the
examples).

However, the practical applicability of these résuimay seem limited as all
determinants were derived for symmetric industvgs)e the one related to the magnitude of
the own pass-through from Weyl and Fabinger (20@9ddition, is valid only for horizontal
demands and constant marginal costs. In the netibsd empirically verify whether these
results can be, at least to some extent, geneadlaiiza non-symmetric case with no additional

restrictions on demand or slope of the marginalscogrve.
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5. Empirical analysis

Dataset

To verify whether the theoretical findings from theevious section would still hold
when underlying assumptions are relaxed, | createtaf 100,000 economies by using the
Monte Carlo simulation tool designed in Chapterf 2he present thesf.Each of generated
economies comprises J (J=10) single product firnad tompete a la Bertrand-Nash and
produce differentiated products, as well as conssmiéose preferences are generated by a
random coefficient model. | do not modify the dewhamnd supply systems, but unlike the
original study, | do not impose any restrictiontbe cost function so that both increasing and
decreasing marginal costs can be present withinsttmee economy. A sampling process
involves distributions for products’ characteristiconsumers’ preferences and firms’ costs
elements. Distributions of certain parameters feoyn one economy to another that allows
generating highly heterogeneous economic situatidRecovering of the equilibrium
outcomes employs the fixed-point algorithm that-doet always converge. Therefore, non-
converged economies, as well as those with zer@ehahares and extreme elasticity values
are removed from the samplelt reduces the initial sample to 52748 observatidviore
details on the simulation procedure can be fourtienChapter 2 of the present thesis.

A great advantage of the simulation approach isahaequired information concerning
the slopes and derivatives of demand and supplgtiims can be easily recovered as one
possesses the full information about economic agémually important, generated sample is
sufficiently differentiated and at the same timalistic. Tables 1-3 below illustrate this point.
For example, first firm’s own demand elasticity irearfrom -26.9 to -0.05, its market share
also has quite a wide range from almost zero to @@ Table 1). In fact, all the considered
economic variables vary within quite large, butlistig intervals, while meeting the sign

restrictions. Without loss of generality | restriice demonstration to the first firm only.

0| employ SAS statistical programs and routines.
*1 Precisely, | remove economies with demand eldisticiying below 1 percentile and above 99 pertenti
Cases with zero market shares are removed to nratheanumber of firms constant for comparability.
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Table 1: Descriptive statistics of main economic parameters of the sitated economies
(total number of observations =52748)

Parameters Mean Variance Min Max
Own price demand elasticity;, -11.08 5.42 -27.00 -1.00
Cross price demand elasticitg, , 0.32 0.64 0.00 25.09
Aggregate demand elasticity -0.75 1.17 -8.79 -0.00
Own pass-througly, 1.04 0.25 0.01 3.97
Cross pass-througimy, 0.00 0.02 -0.73 0.77
Markup ( %), £ firm 12.67 10.58 0.01 98.43
Market share (%):1firm® 2.68 5.69 0.02 74.72

While it is relatively easy to demonstrate that tbest function employed for
simulations allows for both increasing and decrgasnarginal costs, the analysis of the
discreet choice demand system can be much morérbiag, especially if one needs to
verify such a complex property as sensitivity ofrodemand elasticity with respect to the
price of competitors. The choice of a discreet chomodel for the present study was
motivated by the following consideration. As it lisws from Gabaix et al. (2009), log-
curvature of distributions of preference parametenpacts the demand log-curvature,
therefore discreet choice models can potentiallyeggte any desirable demand shape. To
demonstrate this, in Table 2 | provide the breakuo#the simulated economies according to
the sign of the variables of the interest definedhie previous section, where the “elasticity
shift” stands for the change in demand elasticftyhe first firm with respect to the price of
the second firm and “demand curvature” is definedthe first firm. Overall the number of

observations with all desirable slopes and curestis sufficient to obtain robust estimations.

%2 Discreet choice models assume the existence ofotitside option’ that corresponds to a situatiohew
consumer decides to buy a good outside of the dereil basket of J goods or does not buy at allkdlahares
are, therefore, calculated with respect to a magizetthat comprises this ‘outside option’.
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Table 2: Breakdown of simulated economies according to selected propesdi
(total number of observations =52748)

Variable/characteristic Breakdown
m, Negative Positive
2
43% 57%
>153 <1
m22
54% 46%
me, Decreasing Increasing
47% 53%
Elasticity shift (in Decreasing Increasing
absolute values) 81% 19%
Log Log
Demand curvature concave convex
4% 96%

The created dataset was then employed to estitmatgignificance of each of the three
selected determinants of the sign of the cross-thasagh. But before proceeding with a
formal empirical estimation results, it could beefus to take a look at the tabulation of the
cases from the sample according to the state efteel determinants and the sign of the cross
pass-through. Table 3 below, that provides theirequreakdown, offers some interesting
observations. A simple overview suggests that herrhagnitude of the own pass-through
neither the ‘elasticity shift’ factor have any diggant impact on the sign of the cross pass-
through — number of cases between with positive reeghtive cross pass-through is similar
regardless whether the determinant in questioavering this sign or not. In turn, marginal
costs’ slope has quite a clear effect — negatiesxpass- through is mostly recorded when
marginal costs are decreasing.

Table 3: Tabulation of the sample according to selected properties
(total number of observations =52748)

Own pass- Elasticity shift (abs.) Marginal costs
Properties through

>1 <1 Decreasing Increasing Decreasing Increasing
m, >0 27.0%  29.6% 49.3% 7.2% 6.3% 50.3%
m, <0 21.3% 221%  35.6% 7.9% 40.6% 2.8%

%3 A threshold of “1” arises naturally from previotleoretical results. See, for instance, Wey! arturigger
(2009).
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However, this kind of analysis is not enough fodedinitive conclusion as all of the
determinants contribute simultaneously and may a@dnsopposite directions. Therefore,
below | perform an assessment of the relevant itapoe of each of the determinants in a

more comprehensive way.

Estimation of the probit model
Put it in a nut shell, what needs to be tested hether the probability of facing a

negative (positive) cross pass-througf)is higher when i) the own pass-through of the
relevant competito(m, ) is above (below) one, and/or ii) own demand becomes (less)

elastic with competitor's price increase, and/aj own marginal costs are decreasing
(increasing) in quantity. Ideally, the chosen ecoatiic tool should be able to predict the
probability of having a negative (positive) crossg-through when all of the three conditions,
or at least some of them, are satisfied.

The most convenient model that fits these requirgsnés a Probit regression in the

following specification™

Prob(S_M, =0|X,) = (X! B) )

whereS_M; is a binary variable that takes value 0 wheneyes 0,and 1 otherwise and

X; ={4S_M;,S_ES§,S_MC,}is a vector of explanatory variab®sS_ M j takes value 1

i !
if m; >1 and O otherwiseés_ES; is a binary variable that takes value 1 whe%‘é—'lI >0, and
zero otherwise. Variabl&_MC, takes value 1 when marginal costs; (d.) are decreasing
and zero otherwis&; also includes a dummy variable ‘1" to account fbe tintercept.
Finally, @0 is the cumulative distribution function of the sland normal distribution.
B=(B8,.B.,05,,5;)is therefore a vector of coefficients to be estedaby a maximum

likelihood method.Z,, 5,, 5,are expected to be positive, while the intercepffadent £,

has no particular sign constraints.

> A Logit regression that also fits model requiretsavould generally provide similar results.
% Distributions of the selected variables were fotmtbe independent. Respective tables can be mdvigon
request.
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As Section 2 motivates, various “counterintuitiva” “unexpected” effects in mergers
and merger evaluations appear mostly in the presehmegative cross pass-through rates.
Therefore, the probit model was set to estimatepttodability of having a negative cross
pass-through, and the further analysis will have focus as well.

Having the simulated sample on hand, it is now iptes$o proceed with estimation of

the parameters of interest. Without loss of gertgrakestimate the probit model for the,,

only. Results are provided in Table 4 below.

Table 4: Determinants of the cross pass-through sign

(Probit model estimates)

Parameter Estimate Standard  Chi- Pr > ChiSq
Error Square

Intercept -2.0454  0.0195 11028.8 <.0001
S_M,, 0.00341 0.016 0.0454 0.8312
S_ES, 1.2438 0.0251 2458.15 <.0001
S_MC, 2.9466 0.02 21661.5 <.0001
Testing Global Null Chi-Square Pr>ChiSq

Hypothesis: BETA=0 (Wald) 22763.924 <0.001

Because all explanatory variables are binary, amaat easily interpret the estimates of
the coefficients from Table 3. However, their sfgri@ince and sign remain extremely

informative. For example, the coefficient tied with M., is not significant, therefore having

an own pass-through of the competitor above ones do¢ affect the firm’s probability of
facing a negative cross pass-through. The reasanast probably, a very restrictive set of
assumptions under which this determinant was dpeeloincluding symmetry, horizontal

demand and constant marginal costs (see Weyl dnddge (2009)).

On the other hand, the theoretical intuition fag tither two determinants is supported-
estimated parameters that are tied to the elasacit slope of the marginal costs curve are
significant and have the expected signs. In Secdfiadh was established that if these two
determinants both favor a certain cross pass-ttraign, then, under symmetry, the sign
prediction is always accurate. Our sample is notlitédd to only symmetric economies;
nevertheless, it also demonstrates a very highgtibty of correct predictions. For example,

the probability of facing a negative cross passtigh when both determinants are favorable
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(e.0.S_ES,=S_MC, =1) is at least 97.6% (see the confidence inteiatd in the first
line of Table 5).

Table 5: Predicted probabilities of having a negative cross pass-througbrfgiven values
of explanatory variables

(Probit model estimates)

Setting Pé(;g?nkgiiéy St. error. Confidence limits Sgnzre Pr > ChiSq
S_ES,=S_MC, =1 0.978 0.001 0.976 0.981 5987.64<.0001
S_ES, =1ands_mc,=0 0.206 0.005 0.196 0.216 5283.67<.0001
S_ES, =0ands_mc,=1 0.796 0.003 0.790 0.802 1390.44<.0001

But what if the determinants in question drive #ign of the cross pass-through in
opposite directions? To answer this question ithmige useful to establish the relative
importance of these two variables. To do so, ludate the probabilities of having a negative

cross pass-through whed ES,#S_MC. The last two lines in Table 5 provide the sought-

for estimations.
When only marginal costs slope is favoring the tiggacross pass-through (i.e.

S_ES; =04pgS_MC = 1) then the probability that the first firm is aclydacing it is at
least 79% (left boundary of the confidence interv@n the other hand, the favoring demand
property only generates negative cross pass-thrautjha probability of maximum 21.6%

(upper boundary of the corresponding confidencervat).

It is intuitive to expect that the revealed domicaof the marginal costs in driving the
sign of the cross pass-through is not a result géreeral rule, but rather a specific feature of
the simulated sample. To demonstrate this, proloitieh estimations were performed on a
different sample of economies that is differentnirthe present sample only in a way the
marginal costs are generated. Precisely, new saisiglenerated with a more flat function of
marginal costs® All the conclusions made for the original sammenain valid, except that
the demand side effects became at least as impagamarginal costs in defining the sign of

the cross pass-through (see Table 6).

%6 Parametery that is responsible for the slope of the margimsts curve was set to 0.0002, instead of 0.002.
See Chapter 2 of the present thesis for more detaithe cost function design and the simulatiac@dure.
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Table 6: Predicted probabilities of having a negative cross pass-throughrfgiven values
of explanatory variables
(Probit model estimates, sample with a more flat function of marginalasts)

Setting Propabmty St. error. Confidence limits Chi- Pr > ChiSq
estimate Square
S_ES, =1ands_mc =1 0.9971 0.0017 0.9914  0.9991 206.7356<.0001
S_ES, =1ands_mc,=0 0.5785 0.0419 0.4951 0.6584  3.4086 0.003
S_Es, =0ands_mc,=1 0.5566 0.0265 0.5043 0.608 4.4968 <.0001

Despite the fact that this exercise withesses foergain lack of robustness, results in
Table 5 remain extremely important as they illustthat the assumption of constant marginal
costs (that is commonly adopted in merger simutadianay significantly limit the cross pass-
through pattern. As was motivated in Section 2, l#teer would, in turn, narrow down the
possible range for predicted post-merger price gésnlt may result, for example, in the
exclusion of the possibility of a price decreaghezi by a merging firm or by non-merging

ones, and therefore to render a potentially welfagroving merger as detrimental.

Similar analysis was performed for the samples witferent number of firms (J=3 and
J=20), as well as with a logit specification of ttn@dels instead of the probit. In all cases
estimations provided similar results and for tleigson will be not presented here.

6. Conclusions

As demonstrated in Jaffe and Weyl (2009) and Fretell. (2005), the pass-through
matrix plays an important role in defining the prgr effects of horizontal mergers. In contrast
with existing literature that focuses mostly on tiode of the own pass-through rate, the
present study demonstrates that role of the crass-fhrough can as well be significant. The
ignorance of its presence, and particularly ofsign, can lead to various counterintuitive
effects and misleading conclusions in merger ingagsbns. Almost all stages of the process
are subject to risk, including the market defimtijgrocedure and assessment of unilateral and
coordinated effects. The issue touches upon not ormss pass-through rates of merging
entities but also non-merging ones, as their preaetions arise only from the cross pass-
through effects. These firms can find it profitalste decrease prices post-merger and, by

doing so, render the merger socially beneficial.

Existing literature that studies the propertieshaf pass-through focuses mainly on the

own pass-through rate and often limits the discus$d a very particular setting that makes
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the results inapplicable in majority of horizontakrger cases. In contrast, the present study
examines the properties of the whole pass-througthixnas well as determinants of the sign
and magnitude of the cross pass-through rate.dome for a very general framework that is
convenient for merger simulations, although retstdcto a Bertrand-Nash competition.

Among the most striking observations, the presemtysfinds that:

) cross pass-through effect cannot dominate the ags-through one and its’ relative
significance decreases with a higher number ofdjrafl other parameters being equal.
Nevertheless, as Section 2 illustrates, this daésmean that the cross pass-through

effect can be neglected in merger investigatiosgeeially when it is negative;

i) not only demand function shape, but also the stdpearginal costs curve matters for
the sign of the cross pass-through. Therefore, useally adapted assumption of
constant marginal costs may significantly limitemen distort the possible outcomes
of merger simulations, e.g. render a potentiallyfave improving merger aa priori

detrimental.

Together with merger assessment, derived resulisl @@ relevant as well for the other
domains of industrial economics, for example, dairigestigations. As the link between
strategic relationship and the sign of the crosstarough rate was revealed, we can apply
the results from the study of Potters and Suet@086), mentioned in Section 2. Their
experimental study finds that market agents haghdmiincentives for collusion when prices
are strategic complements (compared to stratedpstisutes). Furthermore, if merger with no
cost efficiencies can improve consumers’ welfaranks to negative cross pass-through
effects, then a hard-core cartel could do so ttis Suggests that the widespread opinion that
all hard core cartels aper seharmful probably needs to be reconsidered.

An analysis of the pass-through matrix in a momagiex environment, such as multi-
product ownership, complementary products, Courcanpetition, capacity constraints,
vertical interactions, etc. is appealing and caeiasioned in the future. The simulation tool
developed in Chapter 2 and employed in the pregady is flexible enough to account for all
mentioned configurations and provides a great wates$t any kind of theoretical results or

intuitions as practically all information about @conic agents is available.
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Appendix A - Major ‘hard core’ cartels prosecuted in selected developing

countries (1995-2013)

Argentina

Chile (cont.)

11 Aug'06 (bid

Portland cement 1981-1999 Vehicles and spare parts rigging)
Medical gases n/a-1997 Publishing services Mar' @808
Healthcare services n/a Pharmaceutical (distribitio Dec’07-Apr'08

Liquid petroleum gas (S.C.

Bariloche) Jan'98-Dec'98 Public transportation @&:Nov'07
Sand (Parana city) Jun'99-Jul'01 Radio transmission 2007
Liquid oxygen Jan'97-Dec'01 Tourism (agent seryices 2008
Cable TV (Santa Fe city) Oct'97-Dec'01 Public tpamgation (maritime) 2009

Cable TV service (football
transmissions)

Jan'96-Dec'98

Public transportdbos)

Feb’07-Mar’09

Brazil

Flat Panel TV

n/a

Civil airlines

Jan'99-Mar’03

Colombia

Retail fuel dealers (Goiania)

Apr'99-May’02

Cement

Feb’'06-Jan'10

Retail fuel dealers

'09

(Florianopolis ) 1999-2002 Mobile phone services r'ap-Aug’07
Retail fuel dealers ( Belo

Horizonte) 1999-2002 Green onions Feb"07-Jan
Retail fuel dealers (Recife) Apr'99-Feb’02 Pasteed milk Jan’97-n/a
Generic drugs Jul’'99-Oct’99 Green paddy rice Jahlo'06

Maritime hose

Jun’99-May’07

Chocolate and cocaadpcts

Oct’'06-Oct'09

Crushed rocks

Dec’99-Jun’03

Private security sewi

Feb'11-Sep'17Z

Services of grade systematizatio

-

Security guard services 1990-2003 | (Bogota District schools) Jun'08-Dec'09

Hermetic compressors 2001-2009 Milk processing 2068

Industrial gas 1998-Mar’'04 Health services Mar/08vN 1

Air cargo Jul’'03-Jul’05 Oxygen supply May'05-Mar'11

Transportation Oct'97-Jan’01 Road paving Aug'1041an

Steel bars 1998-Nov'99 Sugar cane remuneratios rate | Feb'10-Aug'll
Cars’ techno-mechanical and gas

Construction materials (sand) 1998-Apr'03| review Mar'10-Oct'11
Cars’ techno-mechanical and gas

Steel 1994-Dec’99 | review Mar'10-Dec'11

Blood products

Jan’03-Dec’03

Feed ration serviaepfisons

May'11-Sept'l

o

Toy manufacturers (imports

Cars’ techno-mechanical and gas

from China) 2006-2009 review Apr'10-Mar'12

Chile TV advertising market Apr'10-Apr'll
Petroleum products Feb'01-Sep’02 Egypt

Construction (Egypt Wastewater
Medical gases (oxygen) 2001-2004 | Plant) Jun'88-Sept'9¢
Medical insurance plans 2002-2004 Cement Jan'@3be
Medical services May'05-May’06 El Salvador
Construction materials 20 Oct’06 (bid
(asphalt) rigging) Petroleum products n/a-2007
Public transportation (bus) 2006 Indonesia
Mar’03-

Public transportation (bus) Nov'07-May’08 Mobilegie services Nov'05
Petroleum products Mar'08-Dec’08 SMS Jan’04-Apr’(

D8
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Indonesia (cont.)

South Korea (cont.)

School books

Jan’99- Dec’00

Elevators and escaator

Apr'96-Apr'06

Cement n/a-Dec’09 Toilet roll manufacturing Mar'9&n’'98

Airlines Jan’06-Dec’09 Coffee Jul'97-Jan’98

Pharmaceuticals n/a Kenya

Poultry (day old chicken) Jan’00-Dec’00 Coffee prodrs n/a

Sea cargo ( Jakarta-Pontiangk) Jun’02-Oct’0 Featd | n/a-2003

Sea cargo ( Surabaya-

Makassar) Jan’03-Sep’03 Beer (production) n/a-2004;

Public transportation (city

bus) Sep’01-Oct’03 Soft drinks n/a-2004

Salt Trade ( North Sumatra) Jan’05-Dec’05 Transgimm n/a

Sea Cargo (Sorong Seaport) Mar’00-Nov'0g Mechareogfineers services n/a
Kazakhstan Insurance (transportation sectqr) n/a-2002

Petroleum products (brokers) 2002-2005 Petroleatai(y n/a-2004
South Korea Fertilizers Il n/a-2011

Batteries manufacturing (auta) Jun’03-Sep’04 TeEnvgrs n/a-2004

Beer Feb'98-May'99 Sugar n/a-2004

Port Customs Department

Cement Jan’'02-Mar'03 | auctions n/a

Construction machinery

(excavators) May’01-Nov’'04 Malawi

Forklifts manufacturing Dec'99-Nov'04 Cotton farnser n/a

Petroleum products (military,

wholesale) 1998-2000 Tea growers n/a

Telecom services (local, land

line) Jun’03-May’05 Tobacco growers n/a

Telecom services (long-

distance, land line) Jun’03-May’05 Bakeries n/a

Telecom services

(international, landline) Jun’03-May’05 Beer n/a

Broadband Internet service Jun’03-May’05 Petrolegttor n/a

Detergent manufacturing 1998-2006 Mauritius

Telecommunications (mobile

services) | Jun’04-May’06 Travel agency 2010

Telecommunications (mobile

services) |l Jan’00-Jul’'06 Mexico

Gasoline and diesel (refining Apr'04-Jun’04 Gagu(id propane) Jan'96-Feb'96

Industrial motors 1998-2006 Chemicals (film devehgmt) Jan'98-Dec'00

Polyethylene (low density) Apr'94-Apr'05 Poultry Ma0-Mar'10

Polypropylene (high density

polyethylene) Apr'94-Apr'05 Boiled corn and corntitias Mar'11-Jul'l2

Movie tickets Mar'07-Jul’07 Corn mass and tortillas May'10-Aug'12

Trunked radio system devices Dec’03-Feb’06 Trartspion (touristic sector) Jul'09-Mar'12

Petrochemicals

Sep’00-Jun’05

Anesthesiology (sesjic

May'03-May'09

Copy paper imports

Jan’01-Feb’04

Auto transportafiargo) |

Jan'10-Sep'll]

Soft drink bottling

Feb’'08-Feb’09

Maritime publiansportation

Jun'08-Jun'l?Z

Gas (LPG)

Jan’03-Dec’09

Auto transportation (carigo)

Sept'08-Jun'10
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Mexico (cont.)

Russia (cont.)

Laptop computer operating

Healthcare (medical drugs) 2003-2005 systems n/a

Consulting services (real Fuel (petroleum, Krasnodarki

estate) Jul'03-Apr'09 krai) Jan'05-Jul'05
Fuel (petroleum, Rostov-on-

Restricted TV signal Oct'02-Dec'08 Don) n/a-2005
Airlines (flights between

Food vouchers Aug'05-Sept'05 | Nizhnevartovsk and Moscow) n/a-Dec'05

Consulting services (real

Railway transportation

estate) Il May'03-Jul'09 (Kemerovo) Oct'11-Dec'12
Railway transportation (cargo) Nov'05-Jun'09 Soaidet 2005-2012
Cable and cable products Feb'06-Mar'07 Polyvingidté cartel 2005-2009
Pakistan Pharmaceutical cartel 2008-2009
Bank interest rates Nov/07-Apr'08 Fish cartel (Nayy Aug'11-Dec'12
Cement Mar'08-Aug’09 Pollock cartel Apr'06-Dec'12
Gas (LPG) n/a-2009 Fish cartel (Vietnam) Jun'08t%8p
Jute mills 2003-Jan'11 Salt cartel May'10-May|13
High and low tension pre-
stressed concrete poles Aug'09-May'11 Sausagé carte Jun'09-Dec'09
Poultry and egg industry 2007-Aug'10 Military unifo supply 2010-Jun'12
Newspapers Apr'08-Apr'09 South Africa
Vessels handling(ships) 2001-Mar'll Fertilizersofgghhoric acid) Jan’03-Dec’0f
May’'04-
Port construction May'09-Jul'10 Airlines (fuel shiarge) Mar'05
Airlines (So. Africa-Frankfurt
Ghee and cooking oil Dec'08-Jun'1l routes) Jan’99-Dec’02
Accounting services Apr'07-Jan'l3 Milk (farm anthi n/a-Jul’06
LDI operators Sep'l1-Apr'l3 Bread and flour 199020
GCC approved medical Pharmaceuticals (wholesale
centers Jan'11-Jun'12 distribution) 1998-2007
Banking services (1-Link
Guarantee Ltd) Sep'11-Jun'l2 Tire manufacturing 813307
Peru Metal (scrap) Jan’98-Jul'07
Urban public transportation 1|  Aug'08-Oct'08 Stélak) 1999-Jun’08
Urban public transportation 2|  Aug'08-Oct'08 Cenlent 1996-2009
Public notaries n/a Plastic pipes 1998-2009
Concrete, precast pipes, culverts,
Dock work Sep'08-May'09 manholes, & sleepers 1973-2007
Insurance 1 Dec'01-Apr'02 Fishing n/a-2009
Insurance 2 Oct'00-Jan'03 Cement I Jan'04-Junf09
Poultry May'95-Jul'96 Construction n/a-2009
Wheat flour Mar'95-Jul'95 Steel distribution n/aB30
Heaters/boilers etc.
manufacturing Oct'95-Mar'96 Steel (re-bars, rodse&tions) n/a-2008
Oxygen distribution
(healthcare) Jan'99-Jun'04 Steel (wire, wire prtgjuc 2001-2008
Freight transport Nov'04-May'09 Crushed rock n/@&0
Russia Bricks n/a-2008
Apr'09-
Fuel ( gasoline and jet) Apr'08-Jul’'08 Steel (tiaig) Oct'09

-9 -



PhD dissertation of Aleksandra Khimich, Toulousé@® of Economics

Essays in Competition Policy

South Africa (cont.) Turkey (cont.)

Steel (mining roof bolts) 2002-2009 Accumulators an/

Flour milling 2009-Mar’10 Ukraine
Acquisition of raw timber

Bitumen 2000-2009 auctions (furniture) 2011

Poultry 2005-2009 Sale of poultry meat n/a

Polypropylene plastic 1994-2009 Sale of sugar n/a

Sugar 2000-n/a Sale of alcohol n/a

Taxi n/a Sale of buckwheat n/a

Auto dealers 2005-n/a Individual insurance markets 2003
Market of services on sale of

Healthcare fees 2002-2007 arrested property state 2004

Pharmaceuticals n/a-2002 Zambia

Motor vehicle Pipes, culverts, manholes and

manufacturers/importers n/a-2006 pre-stressed concrete sleepers, n/a

Freight forwarding n/a-2007 Oil marketing 2001-2002

Energy/switchgear n/a-2008 Fertilizer 2007-2013
Grain procurement and

Fertilizer (nitrogen) 2004-2006 marketing (maize-meal) Mar'04-Jun'04

Steel (reinforcing mesh) 2001-2008 Public transport n/a

Soda ashes (imports) 1999-2008 Poultry 1998-1999

Tanzania Panel Beating Services Sep'l1l-Dec|11

Beer n/a Zimbabwe

Pipes, culverts, manholes and

pre-stressed concrete sleepefs  n/a-2009 Bakeries a n/

Petroleum sector n/a-2000

Turkey

Daily newspapers n/a

Traffic lights n/a

Public transportation (buses) n/a

Poultry n/a

Bakeries n/a

Beer n/a

Soft drink n/a

Maritime transport service n/a-2004

Mechanical engineers n/a

Insurance n/a-2003

Telecommunications n/a-2002

Architects' and Engineers'

services n/a-2002

Yeast n/a

Cement n/a

Cement (Aegean region ) 2002-2004
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Appendix B - Questionnaire

FIRST PART. General questions

1) Annual budget of the competition policy enforcemantt during the period 1995-

2013’ (in local currency);

SECOND PART. Identification of cartels.

2) Please, provide a list of major “hard core” cartelsthe period 1995-2013;
3) For each identified cartel, provide information on:

a. Relevant market (product, geography, etc);

b. Names of cartel members;

c. Period of existence of the cartel (beginning/teation);

d. Date of discovery of the cartel;

e. Date of entry of each company in the cartel caalitif available;

f. Fines applied, if any (in local currency);

g. Price overcharge by cartel members, if availablrdgntage with respect to

the cartel price or money terms in local currency)

THIRD PART. Economic data on each cartel identified in thesecond section of the

guestionnaire.

1) At least for one period (month/year) of cartel exse indicate themarket
share/volume soldand price (in local currency) of the product/ products forclea

colluding company;

2) If possible, give an estimation of the average mmafgr the cartel = (price-marginal
costs)/price;

3) Please, provide, whether available, the estimath@fvolume of the relevant market

(in local currency), if not:

4) According to the good that is analyzed, please igewan estimation of the total
market share of the non-cartel members on thavelatarket;

57
Time period is subject to change depending on #te when the competition authority started to betioning.
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Appendix C - Example of the calibration and estimation procedur

Four national airlines, namely Varig, TAM, Transiitaand VASP, were convicted
collusive price-fixingbehavior on the civil air transportation marketvizetn Rio de Janeil
(airport Santos Dumont) and San Paolo (airport Gohgs) during the year of 1999. We
not go into details concerning the evidence thatBhazilian competition authority employ
to convict a cartel but will rather focus on the estion of tht economicharm to consumers

caused by this anticompetitive pract

Table C1 below provides thecollected data regarding thebserved or-way ticket
pricescharged by cartel members, as ' as theirobserved market sharebased on number
of tickets sold) These are the minimdata that are sufficient implementour methodology

and recover the price overchar.

Table C-1: Input data (as of July 1999)

Airline Observed market Average frice of a one
share way ticket, in Reals®

VARIG 46.6% 129.32

TAM 41.5% 124.90

Transbrasil 6.5% 106.85

VASP 5.4% 108.03

Source: Conselho Adinistrativo de Defesa Econémica (thempetitor authority of Brazil)

We recognize that it would be more correct to ssjgdeisure and business segment
the demand, which would obously have different sensitivitie® price (parametef ),
however available data did not permit us to dod&wen that the share of business segmer
the relevant marketeaches up * 70%, we believe that recovered market parametelts

correspond mostly to this demand catec

As the developed methodoly implies, to perform calibration of supply and derd
parameters we need to set the share of the owtketeative i,) and average cartel marc
exogenously. We use additional data on the cassetothe admissible ranges for th

parameters.

58 . .
Real —Brazilian national current



Essays in Competition Policy

PhD thesis of Khimich Aleksandra, Toulouse Schdd@nomics

Considered airports are the only ones situatecedimshe city centers of Rio de Janeiro
and Sao Paulo, which makes them especially reldesirbusiness passengers. In addition,
there are no convenient substitutes, such as wulffig fast trains or buses. Airlines that
formed the cartel perform nearly 100% of the flgHietween the mentioned airports.
Therefore, one can assume that share of the ouddiemative for the business segment

cannot be too big. However, presence of the leisegment and other airports serving the

same origin and destination markets suggestsstheannot be too low either. We arbitrary

choose the admissible range for the share of ttedsuoption as, [J[10%,50%].

As for the second exogenous parameter — averatg oazargin, we first make use of
the results of Betancor and Nombela (2001), who afetnate that marginal costs of
American and European airlines are at least equchbamost twice higher than their average
costs. We assume further that Brazilian airlin@stcstructure is not much different from that
in Europe and the U.S. Having extracted averagéscfiem the annual reports of the
colluding companies, we get 40% as a maximal vadughe average margin (when marginal
costs are equal to average costs). Given thanes’liactivities include also those non-
cartelized, we assume that possible margin ondhtelzed market could potentially have an
upper bound above 40%. After a final check witi;nsconstraints for marginal costs and
price sensitivity parametefr, we define a permitted range for the average lcaréegin as
[10%, 45%].

When one changes level of external parameters,dhldrated market parameters also
change. Along with the minimal and maximal bourmssidering some intermediary values
might be also reasonable if an analyst has an aeat the most probable values of
exogenous parameters inside the chosen intervareidre, in Table C-2 we provide
calibrated price sensitivity depending on the average cartel margin and stidhe @utside

option: for minimal, maximal and some intermediaglues of external parameters. These

dependencies are monotonic. We also report comelapg calibrated values 6f j=1,Jin

Table C-3.
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Table C-2: Calibrated price sensitivity parameter @)

Average cartel margin

10% 20% 35% 45%
05 10% 0.80 0.40 0.23 0.18
sS85 20% 0.40 0.20 0.11 0.09
o QO U)l

522 3% 0.23 0.11 0.07 0.05
n 3 50% 0.16 0.08 0.05 0.04

Source: Simulations

Table C-3: Calibrated parameters of differentiation (9,)

Average cartel margin/s,

Airline 10%/10%  45%/10%  10%/50% 45%/50%

VARIG 105.22 24.42 20.02 3.86
TAM 101.66 23.62 19.19 3.58
Transbrasil 85.30 18.54 14.43 1.08
VASP 86.06 18.56 14.44 0.94

Source: Simulations

We observe that calibrated paramefeand 9, j= 1, J decrease when the share of the

outside option increases, margins being fixed. Tiépendence follows directly from
equations C-1 and C-4 and can be explained aswiollp Lower @ indicates that

preferences of consumers are mostly driven by tnityg rather than prices. Lowe‘?i,
therefore, results in a higher number of consumérs preferred the outside option as its’
utility is normalized and remains fixed. also decreases with higher cartel's margin - when
consumers are less sensitive to the price, cartehlmers have more incentives to charge a

higher price.

For the set of calibrated market parameters wendurperform the simulation of the
counterfactual (competitive) stateTables C-4 and C-5 below report the average fer th
cartel price overcharge rates (formula (8)), andsomers’ welfare losses (formula (10))
estimated for a given combination of values of ewmgyis parameters.

*YWe solve the system of non-linear equations imgbggroposed methodology with the use of SAS ragin
and procedures.
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Table C-4: Estimated price overcharge rate (average for the cartel)

Average cartel margin

10% 20% 35% 45%
25 10% 7.3% 14.7% 26.2% 33.9%
5 §8 20% 4.5% 9.2% 13.6% 21.8%
i—é % < 3% 4.8% 8.7% 18.2% 20.8%
“3 50% 3.2% 6.5% 14.2% 18.9%

Source: Simulations

Table C-5: Estimated consumers’ welfare losses, %

Average cartel margin

10% 20% 35% 45%
25 10% 78.6% 78.6% 78.6% 78.6%
5 %6\ 20% 66.1% 66.1% 65.8% 66.2%
% % C 35% 50.4% 48.0% 52.8% 49.5%
“»3 50% 35.0% 35.2% 41.2% 42.2%

Source: Simulations

Variations of the obtained estimations of pricerotiarges and welfare losses according
to the level of external parameters are intuit@® one hand, when cartel margin is being
fixed, a high share of the outside option inforims &nalyst about a high elasticity of demand.
In these conditions, the ability of colluding firht® increase their prices is very limited.
Accordingly, welfare losses are also les signiftc&@n another hand, keeping the share of the
outside option fixed, higher desired cartel margaturally transforms into a higher price
increase. Though, no definite conclusion can beemamhcerning the relative change in

consumers’ welfar&”

We acknowledge that variations of the estimate§able C-4 and C-5 are quite large.
Price overcharge varies from 3.2% to 33.9%, whilke welfare losses estimates range from
42.2% to 78.6%. A greater precision can be gairredliged that more precise inputs are at

hands.

®Uncrease in cartel’s margin decreases calibratkebsaf marginal costs (cartel prices are givengl, @so
decreases calibrated price sensiti\)qy(see equation (3)). Left-hand side of equationréih)ains constant,
therefore, to compensate the decreasd i,na'j should decrease too. In competitive state we dgmedlict

whether(®i =@} will increase or decrease for every product, beealigshree parameters have lower values.
Equation (1) indicates that if market shares in petitive state will be relatively higher with regp¢o the share
of the outside option, then welfare level will Hsahigher, and vice versa.
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Appendix D - The economic model and the simulatioprocess

In Appendix D we provide a description of the melblogy employed to create the two

samples of simulated economies well as their detbeei statistics.
Assumptions

We build mostly on specification as in Berry, Lesahn and Pakes (1995) (hereafter

BLP) with some deviations. This setup is very gahand entails mild assumptions.

Each economy comprises consumers whose prefer@meegenerated by a random

utility model and an oligopoly where firms compaté Bertrand-Nash.

Precisely, we consider J single-product firms gk differentiated goods and compete
in prices. It is a static game in which firms rgpkdter the merger of the first two of them.
The quality of each product is drawn exogenousty @mains the same after the merger (i.e.,
there is no product repositioning). These assumptare not being modified throughout the
paper. On the demand side we consider a set ofsbbrmers buying at most one unit of one
product. Preferences are represented by a randbiy miodel where product j provides the

following level of utility to consumer n:
Uy =B+ By +(Bo* Bon) Xy — (@ +@,)p; +é, (D1)

The consumer has also the outside option of noinigugny product. In this case she

receives the following level of utility
UnO = XO + KO +£n0 (D2)

Quality of each product is described by two vaeaRl; andx,;, | =1,J. Values of
these attributes for each product are drawn fromticoous and discreet distributions
correspondingly, such that;; ~ F,, (continuoug andx,; ~ F,, (discretg, | =1J. As for the
outside option, common quality characteristic isstant and denoted &s Besides, every

consumer extracts idiosyncratic utilityt,, associated with outside option. Having both

continuous and discreet quality attributes givesengenerality to the model and allows for a

wider range of preferences that cannot be capiiteztwise.
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In the utility function, g, 8,andaare drawn fronk;andF, respectively, and are
common to all products and to all consumers. Idiosstic tastesg, , 5,,, @, and X, are
distributed  according 16,3, ~ F;.%, ~Frandd, ~F,, On=1N. Coefficients
(B, + ,Eln) and(g, + EZH) thus reflect consumers’ preferences towards thétgud products,
while (a, +a,,)corresponds to sensitivity to pripg. Finally, £,is an idiosyncratic term

related to both product and individual, and dravamf an extreme value distribution denoted
by F,.

For a given vector of prices, the true demand foody is simply the number of

customers that choose this product, i.e. whosétyufiinction is such thay,, >U . for

allj" #j.
On the supply side, we assume that the per unilyatmn cost of produgtis equal to
C; ZeXp(leu TV Xy W +V@4,-) (D3)

whereg; is the quantity sold of produgtw, is a firm-specific cost componeng,, y,
and y are common to all firms. These parameters are rdiawee for all firms in a given

economy fronF, _,F andF, respectively.

Note that, for the purpose of the exercise, modesdnot contain any elements

unobserved to the analyst.
Sampling procedure

We generate 100,000 economies using a samplingggsadavolving distributions for
the products’ characteristics, the consumers’ peefees and the firms’ cost structGteAll
distributionsF introduced above are functions of meta paramétetsare fixed to values that

allow us generate highly heterogeneous economiatsins.

An economy is generated along the following steps:

- The nature draws values f@t, B,,a,%,, ;. V,and y ;

6]We use SAS routines and functions.
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- The nature draws independenflyproduct qualities fromF,, ,F,, andJ associated

costs front,and F,. F,.- Firms observe the whole set of qualities andsgost

- Firms know preferences but they do not observesidioratic tasteg, , 3,..a., X

n?“*no

ande ; for all j. Thus, conditionally to prices they can only cotepexpected market

shares, given that they know distributions of igiegatic tastes. Following BLP, the
firm’s expected market share of prodyutrites:

ext(B, + Bu)%y + (B, + Bon)%o —(@+@,)p, ]
extlXo + R0+ 3 (B + B e +(By + B — (@ + )

(D4)

- The Nash equilibrium is solved for prices;

- The nature draws independently the idiosyncratgteta for N individuals. Then

consumers observe qualities and prices and evéntoake their choice.

Basic setting includes functional form of utilitpéamarginal costs, as presented above,
as well as number of firms and consumers, andldisions of the model primitives. Table D-
1 below provides the lists of parameters for tha@ang process.
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Table D-1: Basic setting for simulations

Parameter Basic setting

J Number of products J is fixed to 9 for all econos

F Number of firms F is fixed to 9 for eeconomies

N Number of consumers is set to 10,000, fixed foeedinomie

a ais constant in each given economy, but varies aoegsnomies with uniform
distributioru .,

a, For a given economa ,varies among consumers with exponential distriloutio
E, ,, - Parametes,, is distributed uniformly ., among economies

B Bis fixed in each given economy, but varies acrasmemies with uniform
distributionu ., ,,

ElmﬁZn For a given econom Eln,Evaary among consumers with normal distributions
N[O’%]and N[O%] respectively. Parameterg ando, vary across economigs
with uniform distributionu , ,

Enjr€no eyand £, are both drawn from extreme value distributigy),, where scale
parameterd is equal to 0.5

Xy For each econonx;; = exp(r ;) ,where7 = 03 and¢, are distributed normally
with N,

X, For each econorrx,, = 1(7, >0) ,wherep, are distributed normally witN .

X, For a given econom' X, is drawn from aN

X o For a given economyx ,varies among consumers with normal distribution
Npo,- Values of o,for different economies are drawn from unifofm
distributioru , ,, .

w, For each econonw; is distributed normally withi , ,, -

|22 Both y, and y,are fixed for each given economy, but vary acrasmemies
with the same uniform distribution , ,

y Yis fixed for each given economy and common fofiatis. In present papef

is set to zero as we assume that marginal costoastant.
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For simplicity, we assume per unit production cdstde constant)(=0) and thus

equal to marginal costs. The number of firms ige& to obtain post-merger HHI levels both
below and above the current US guidelines’ thregshol

The number of consumers is large enough (N=10,00@yder that expected market
shares computed by firms converge to the true gkethe fixed-point algorithm to solve for
the equilibrium does not always converge, we caooosider the corresponding cases which
amount to 16% of the initial sample. In additiohe tcases where at least one pre-merger
market share is equal to zero and those whereileguimh second order conditions were not

satisfied are also removed which reduces the ditgecsample by another 41%%Moreover,
we delete economies displaying outliers, i.e. eouae with extreme values of elasticities.
Precisely, we only qualify economies for which tben and cross price elasticities of
merging products do not fall below thépercentile and above the ®Ygercentile of the
original distributions of these variables. After winulate a merger in each of economies
from the sample, we also remove cases with nonargewce of post-merger equilibrium that
leaves us with 41,851 observations.

Because, unlike the UPP index, the HHI does nok lzawinherent capacity to take into
account possible cost efficiencies that might oqoost-merger, we find it reasonable to
simulate two sets of economies where the only wffee between them is the level of post-
merger cost efficiencies. All pre-merger charastas are thus common for both sets.

In Table D-2 below we provide descriptive statistid the main economic variables of
generated economies for both cleaned samples raft@oving non converging cases, zero
market shares and after truncation of the elagtscidistributions’ tails. All market shares,

markups and elasticities in the table corresportddgre-merger state.

®2Note that zero market share is not a probfemse However it amounts to change the number of adimes
on the market, whereas we want to keep this paerfiged for a given sample of economies.
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Table D-2: Descriptive statistics of main economic parameters:

(cleaned samples)

Parameters Mean Variance Min Max
Own price demand elasticity? firm -6.925 4.041 -30.167 -1.794
Own price demand elasticity!%irm -6.919 4.030 -30.256 -1.811
Cross price demand elasticity, , 0.512 0.669 0.003 6.993
Cross price demand elasticitg,, 0.509 0.665 0.002 6.891
Aggregate demand elasticity -2.170 1.770 -15.866 .00
Market share of the outside optiosﬁ, 0.686 0.227 0.000 0.997
Market share of the 1stfirm (true) 0.034 0.039 002D 0.354
Market share of the 2nd firm (true) 0.034 0.040 0002 0.433
Market share of the 1stfirm (observed) 0.109 0.107 0.001 0.936
Market share of the 2nd firm (observed) 0.110 8.10 0.001 0.939
Sum of observed market shargg +S,) 0.219 0.142 0.002 096
Price change of the 1st firm, % (0% efficiency) 1.914 4.025 -0.427 285.057
Price change of thé"%firm, % (0% efficiency) 1.892 3.983 -0.003 255.239
Price change of the 1st firm, % (2% efficiency) 0.413 4.039 -2.778 282.669
Price change of thé"%firm, % (2% efficiency) 0.393 4.012 -3.860 252.231
Post-mergeHHI 2403.9 978.5 1257.4 9135.2
AHHI 213.5 296.0 0.0 4377.3

Number of observations: 41851 (0% cost efficierany)l 41771 (2% cost efficiency).

Our economies are sufficiently differentiated imnte of share of the outside option
(from 0.0% to 99.7%), aggregate demand elasti¢ron( -15.886 to -0.0001) and observed
market shares of merging firms (from 0.1% to 93#@#cthe first merging firm, and similar
for the second one). Extreme values of all varshle found to lie in reasonable ranges while

mean values are not unrealistic.

In the sample with no cost efficiencies post-meqgare changes of the first firm vary
from -0.42% to 285%, and similar for the second. dife also observe sometimes negative
changes in prices of non-merging firms, althougiséhchanges are very small with respect to
their merging rivals. Merger can indeed cause pli@&eases in some economic settings both
for merging and non-merging firms. All those caaeskept in the sample and make a part of
the analysis.
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Appendix E - Approximation of the post merger pricechange

Consider an industry where J single product firmmlpce substitutes and compete in

prices to maximize their own profits (p) =[p, —c,(d;(p))] [, (p), j=1J, whered, (p)
: : : . od; (p) od; (p)
is a residual demand function for prodgicsuch thata—so and ———

j pi

>0,0i #j,

c;(d,(p)) is a per-unit cost function ang =(p,, p,...p,)is the price vector. No other

specific restrictions are imposed on demand or fiogttions, except that both are (at least
twice) differentiable. Then suppose that, withassl of generality, firms 1 and 2 merge. As it
was established in the main part of the paper,rzdral merger in terms of price effects is
equivalent to an introduction of certain per-umiterger taxes’. Those taxes, that can be seen
as simple cost shocks, are introduced simultangamy for merging entities and are firm-

specific, so that™ =(t,",t,' ,0,...0), where ‘t’ stands for ‘tax’ and ‘m’ stands for ‘nyer’.

The pre-merger system of first order conditidAg(p), | =1,Jis, therefore, described

by the following equations:

on. od. dc. (d. ad.
" (=2 P g, e (o, (1 +d, (- P )

_ ):O, J :ﬁ (El)
apj apj 6dJ 6pj

When any arbitrary vector of per-unit firm-specifaxest = (t,t,,....t;)is introduced
into the profit function, it would result in a nesystem of first order conditions, that we
denote aﬁj(p,t),j:T. As demonstrated in Jaffe and Weyl (2011), thendir price
reactions on these taxes can be derived throughl differentiation of the system of first

order conditions Ifj(p,t),j =1J around the pre-tax equilibrium (prices and taxes

t" = (00...0)).

dlo+c’)F(p,t)

dt E2
at (E2)

- 9F (p,t
dF(p,t)z—és )

Pt p .t

By setting the full derivative in (E2) equal to @aeand assuming that the matrixes of
partial derivatives with respect @ andt are non-singular, one can obtain the following
system of equations that defines the sought-faepeactions:
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dt=-A"(p,t) \(p,t)| dt=M(p,t) dt  (E3)
ap ot
T =AY
=A"(pit)

dp:_taF(p,t)] oF (p.Y)

pt

where matrix M (p,t) ={m;(p 1)},

=1

5 Is by definition a pre-tax (pre-merger) pass-

[

through matrix. For simplicity of representationrdvand further explanatory variables will be

omitted. Now recall that in the initial (pre-tax pre-merger) equilibrium there are no taxes,
i.e. t =(0,...0), and hencedt =t . Applying this result to a merger case, i.e assgnthat

t =t™, the post-merger price reaction function of fijrean be expressed as following:
J . .
dp; =) mt", 0j=1J (E4)
i=1

Given that merger taxes are only applicable to mgrgarties, i.et™ = (t,",t;" 0.0),

system of equations in (E4) can be simplified to:

dp = myt" +mpt;' (E5)
dp2 = m22t;T1 + m21t{“ (E6)
dp =myt" +muty, =37 (E7)
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Appendix F - Properties of the pass-through matrix

Consider a pre-merger pass-through malfix as derived in the Appendix E, that is a

J x J matrix, with own pass-through rates, ,i = 1, J on the diagonal, and cross pass-through
rates in the upper and lower triangular panstands for the cross pass-through rate that

defines the reaction of firmon the cost shock of firm

First note, thatA in (E3) from Appendix E contains first derivativetthe first order

conditions, and therefore is negative definitelsat the equilibrium second order conditions
oF (p,t)
ot

are satisfiedMatrix A(p,t) = from the same equation has positive elements en th

diagonal and zeros below and above diagonal. Attay, it assures that M is positive
definite. The latter, in turn, has two implicatiorisrst, all diagonal elements, i.e. the own

pass-through rates, are positive. Second, it resmrratmax‘mij ‘ < max(m,m;),i,j=1J

that means that cross pass-through cannot donomatgass-through.

As it follows from (E3) in Appendix E, calculatiord the pass-through matrix involve
the inversion of the matrix of second order derxes. For an arbitrary number of firms
analysis of the elements of the matrix or its dateant is a very challenging task as no
explicit and easy-to-use formulas exist, even i€ @ssumes symmetry. Alternatively, as
demonstrated below, some interesting observatiansbe made by observing the plotted
values of calculated determinants and respectitexrelements.

When firms are symmetric the pass-through matrir ba always represented as
M=alM, wherea is a positive constant anil is a symmetric matrix with ‘1’s on the
diagonal andm, =m below and above diagona¥l is positive definite, because it is a product
of a positive constant and a positive definite matrTherefore determinants of all of its
principal minors should be positive. As | demortstidaelow, it imposes some constraints on

m, (and correspondingly om, ) when number of firms increases.

With the use of SAS software | calculate the deteamts of M for 2000 different™
that vary from -1 to +1. On the Graph F-1 belowadt phose determinants as a function®f
for three different number of firms: J=2, J=5 amd . Number of firms is chosen arbitrary

and only serves to illustrate the point as wellt@glemonstrate that results remain valid
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whether the number of firms is odd or even. Thesehorange form satisfies the positive

sign condition for the determinant of the seconidggpal minor of M . One can observe a
quite smooth dependence between the two variabtes a consistent pattern of its

transformation when the number of firms J is chaggi

Tracking the signs of determinants of principal ongnfor different J serves to verify

whether the number of firms poses a restriction™nRecall thatM is positive definite,

therefore all J precedent principal minors showdbsitive. On the Graf F-1 below one can
see that the range &R that allow for (strictly) positive determinantscdeases with number

of firms. This effect is stronger for negati%s.

Graph F-1: Determinant of M as a function of®

(symmetric case)
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In other words, the analysis suggests that cross-fmmough rate can only be less
significant relative to own pass-througivhen number of competitors is growing, all other

parameters being fixed.

Similarly, under symmetry, the matrix from (E3) in Appendix E can be represented

as A= y[A, where yis a positive constant andl is a matrix with ‘1’ on the diagonal and

d above and below the diagonalis the matrix of first derivatives of the first @
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conditions, and therefore is negative definitetsat the equilibrium second order conditions

are satisfied. Therefor® is negative definite too.

On the Gaph F-2 below I plot thé as a function of the corresponding off-diagonal
element in the inverse matdx for J=2, J=5 and J=1@ varies from -1 to +1 to satisfy the

sign condition of the second principal minor @f. Original sample contained 2000
observations, but was treated to keep only thosescavhere the pre-merger equilibrium
second order conditions are satisfied (the sigrikefleterminants of principal minors should

alternate).

Graph F-2: Correspondence of non-diagonal elements in and A™

(symmetric case)
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First observation is thad always agrees in sign with the corresponding @@dnal element
in A", As matrix A from (E3) has positive elements on the diagondl zeros below and

above diagonal, then off-diagonal elements in Mehthe same signs as those&ﬁ, and

therefore the same as . Recall thatp; = on, dp ap therefore, the sign of the cross-pass-
9P

- - 2
through rat€ will always correspond to the sign @)f% o
i
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