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Abstract

Recent years have witnessed an increased interest, by competition agencies, in assessing the com-
petitive e¤ects of partial acquisitions. We propose an empirical structural methodology to quantify
the coordinated e¤ects of such acquisitions on di¤erentiated products industries, by evaluating the
impact of such acquisitions on the minimum discount factors for which coordination can be sustained.
The methodology can deal with settings involving all type of owners and ownership rights: owners
that can be internal to the industry (rival �rms) and external to the industry; and ownership rights
that can involve �nancial interests and corporate control, can be direct and indirect, can be partial
or full. We provide an empirical application of our proposed methodology to several acquisitions
in the wet shaving industry that give rise to cross- and common-ownership structures. The results
seem to suggest that the incentives of (i) the acquiring party�s �rm to coordinate are non-decreasing
after an acquisition (independently of whether it involves full or partial �nancial or corporate control
rights, by internal or external owners), (ii) the acquired �rm to coordinate are non-decreasing after
acquisitions involving full or partial corporate control rights, but non-increasing after acquisitions
involving full or partial �nancial rights, and (iii) the remaining �rms in the industry to coordinate
are non-increasing after an acquisition (again, independently of whether it involves full or partial
�nancial or corporate control rights, by internal or external owners).
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1 Introduction

Full acquisitions complete and permanently eliminate competition among the �rms involved in the trans-

action. This constitutes the basic element of a merger analysis. Partial acquisitions, in contrast, do not

completely and permanently eliminate competition among �rms. Nevertheless, they may present - and

recent empirical work con�rms this - signi�cant competitive concerns (see, e.g., Azar, Schmalz and Tecu,

2016; Azar, Raina and Schmalz, 2016).1 As a consequence, competition agencies have taken an increased

interest in assessing the anti-competitive e¤ects of partial acquisitions.

Following the long theoretical literature in industrial organization, agencies have typically focused

on acquisitions settings involving owners that are internal to the industry (rival �rms), which induce a

cross-ownership structure. Some recent examples include the UK Competition Commission assessment

of the BskyB�s proposed acquisition of a 17:9% stake in ITV and the European Commission assessment

of the News Corporation�s proposed acquisition of an approximately 25% stake in Premiere.

However, the phenomenal growth of private equity investment in recent years has led agencies to

focus also on acquisitions settings involving owners that are external to the industry,2 but participate in

more than one competitor �rm, which induce a common-ownership structure. A recent example includes

the FTC assessment of the Kinder Morgan buyout by (among others) private equity funds managed and

controlled by the Carlyle Group and Riverstone Holdings LLC, which already held a signi�cant partial

ownership position in Magellan Midstream, a major competitor of Kinder Morgan.

Partial acquisitions induce unilateral and coordinated e¤ects concerns. The assessment of the former

has been recently studied by Brito, Ribeiro and Vasconcelos (2014) and Brito et al. (2017) who propose

screening indicators (for phase I-type of investigations) and an empirical structural methodology (for

phase II-type of investigations) to do so. This article focuses on the assessment of the latter.

The coordinated e¤ects of partial acquisitions (as of mergers) �ow from the repeated interaction among

�rms in the industry, an interaction that provides a structure in which an agreed coordinated outcome

may be supported, not by explicit negotiation, but as a tacit non-cooperative equilibrium, under the

credible threat that deviations from this coordinated arrangement would trigger punishment by rivals

(e.g., a reversion to competitive behavior). In analyzing the coordinated e¤ects of partial acquisitions,

competition agencies need to evaluate whether a proposed acquisition changes the manner in which �rms

in the industry interact, increasing the strength, extent or likelihood of coordinated conduct. To do so,

they need to evaluate the impact of the proposed acquisition on the three regimes of the tacit coordination

model: agreement, deviation, and punishment. We propose an empirical methodology to quantitatively

perform this evaluation in cases of actual and hypothetical partial horizontal acquisitions.

The proposed methodology considers a structural setting where oligopolistic �rms interact repeatedly

over time (Friedman, 1971) and across markets (Bernheim and Whinston, 1990). Firms are modelled as

asymmetric multi- and di¤erentiated-product organizations (Rothschild, 1999; Vasconcelos, 2005; Kuhn,

1Azar, Schmalz and Tecu (2016) examine the U.S. airline industry and �nd that the interlinks in the ownership of the
airlines matters for how the airlines compete. Azar, Raina and Schmalz (2016) �nd the same relation in the U.S. banking
industry.

2A key issue in the explanation of private equity growth over the past few years is the fact that private equity investment
has been a crucial source of �nancing for many entrepreneurial ventures (Lerner, Leamon and Hardymon, 2012).
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2004) in order to encompass real-world industry features, and are assumed to follow grim-trigger strategies,

the most basic enforcement mechanism to sustain a coordinated arrangement (Friedman, 1971). This

structural setting is used to simulate the counterfactual stream of operating pro�ts of �rms under the

di¤erent regimes of the tacit coordination model (Davis, 2006; Davis and Huse, 2010), which, in turn,

are used to evaluate quantitatively the likelihood of coordinated conduct pre- and post-acquisition.

To do so, we identify and distinguish acquisitions according to whether they involved �nancial or

corporate control rights in the lines of O�Brien and Salop (2000), Brito, Ribeiro and Vasconcelos (2014),

Brito, Cabral and Vasconcelos (2014), and Brito et al. ( 2017). The former refers to the right of the

(partial) owner to receive the stream of pro�ts generated by the �rm from its operations and investments,

while the latter refers to the right of the (partial) owner to in�uence the decisions that a¤ect the �rm. We

need to identify and distinguish the two rights because partial horizontal acquisitions that do not result in

e¤ective control present competitive concerns distinct from those that involve e¤ective control. When a

party (internal or external to the industry) acquires a partial �nancial right in a �rm, it acquires a share

of its pro�ts. As a consequence, such acquisition may impact the likelihood of coordinated conduct by

reducing the incentive of the acquiring party�s �rm to deviate from the agreement and to punish (since,

in both cases, it shares in the losses thereby in�icted on the acquired rival). On the other hand, when

a party (internal or external to the industry) acquires a corporate control right in a �rm, it acquires the

ability to in�uence the competitive conduct of that �rm. Such in�uence may impact the likelihood of

tacit coordination by reducing the incentive of the acquired �rm to punish the acquiring party�s �rm.

The proposed empirical structural methodology can cope with acquisition settings involving all types

of owners and ownership rights: owners that can be internal to the industry (rival �rms) and external

to the industry; and ownership rights that can involve �nancial interests and corporate control, can be

direct and indirect, can be partial or full.3 Further, this structural approach to assess the coordinated

e¤ects of partial horizontal acquisitions has not been, to our knowledge, examined in any other academic

study. Moreover, for competition policy issues, it may constitute a preferable approach compared to the

current indirect approach focused on measures of market concentration and on informal analyses of the

features of the market conducive to coordinated interaction.

We also provide an empirical application of the methodology to a variety of actual and hypotheti-

cal acquisitions in the wet shaving industry that give rise to cross- and common-ownership structures.

The results seem to suggest that the incentives of (i) the acquiring party�s �rm to coordinate are non-

decreasing after an acquisition (independently of whether it involves full or partial �nancial or corporate

control rights, by internal or external owners), (ii) the acquired �rm to coordinate are non-decreasing

after acquisitions involving full or partial corporate control rights, but non-increasing after acquisitions

involving full or partial �nancial rights, and (iii) the remaining �rms in the industry to coordinate

are non-increasing after an acquisition (independently of whether it involves full or partial �nancial or

corporate control rights, by internal or external owners).

This article is organized as follows: Section 2 reviews the literature, Section 3 presents the empirical

3Following Flath (1991), an owner has an indirect partial ownership right in �rm B if it holds a partial ownership right
in �rm A and, in turn, �rm A holds a partial ownership right in �rm B.
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structural methodology used to evaluate the coordinated e¤ects of partial horizontal acquisitions, Section

4 provides the above mentioned empirical application, and Section 5 concludes.

2 Literature Review

The relevant literature can be divided into two strands. The �rst strand of literature examines the

theoretical impact of partial competitor ownership on the likelihood of a tacit coordinated agreement.

The second strand of literature relates to the quantitative evaluation of the coordinated e¤ects of mergers.

2.1 The Coordinated E¤ects of Partial Horizontal Acquisitions

The strand of the literature that examines the theoretical impact of partial competitor ownership on the

likelihood of a tacit coordinated agreement began with Reynolds and Snapp (1986). They argue that, in

markets where entry is di¢ cult, a partial cross-ownership of �nancial rights and small joint ventures can

facilitate tacit coordination among rivals, since such rights cause deviating �rms to share (internalize)

some of the cost imposed on rivals.

Malueg (1992) formally examines this argument in the context of an in�nitely repeated Cournot

homogeneous-product symmetric duopoly model with grim-trigger strategies in which each �rm�s single

external owner holds an identical partial �nancial right in the rival. His analysis extends the literature

by showing that a partial cross-ownership of �nancial rights has in fact two con�icting e¤ects on the

likelihood of a tacit coordinated agreement. On the one hand, they can facilitate tacit coordination by

reducing the incentive of �rms to deviate from the coordinated arrangement because cheaters internalize

some of the cost imposed on rivals, as argued by Reynolds and Snapp (1986). On the other hand,

they can hinder tacit coordination by increasing the incentive of all �rms to deviate because a partial

cross-ownership of �nancial rights softens market competition and induce, in case of defection from the

agreement, a less severe punishment (e.g., a reversion to a more pro�table Cournot-Nash equilibrium).

Following the dynamic oligopoly theoretical literature, he measures the likelihood of a tacit coordinated

agreement in terms of the set of discount factors for which tacit coordination can be sustained and �nds

that the net result of the two e¤ects is, in general, ambiguous and depends critically on the assumed

shape of the demand function, that can alter both quantitatively and qualitatively the impact of such

cross-ownership of partial �nancial rights on the above mentioned set of discount factors.

Gilo, Moshe and Spiegel (2006) extend Malueg (1992)�s analysis to the context of an in�nitely re-

peated Bertrand homogeneous-product symmetric n-�rm oligopoly model in which �rms and external

owners may hold complex, not necessarily identical, partial �nancial rights in rivals, and follow grim-

trigger strategies. In this framework, the static Bertrand-Nash equilibrium is not impacted by partial

acquisitions, which allows the authors to focus the impact analysis on the �rst (positive) e¤ect identi-

�ed by Malueg (1992). This establishes that a partial cross- or common-ownership of �nancial rights

never hinders tacit coordination, but can facilitate it by reducing the incentive of �rms to deviate from

the coordinated arrangement (because deviating �rms internalize some of the cost imposed on rivals).

They show that, under the above setting, a partial cross- or common-ownership of �nancial rights does
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facilitate tacit coordination if and only if a set of conditions is satis�ed cumulatively. If either one of

these conditions fails, the likelihood of a tacit coordinated agreement is not a¤ected. Gilo, Spiegel and

Temurshoev (2009) relax the symmetry assumption in Gilo, Moshe and Spiegel (2006) and generalize the

set of conditions that must be satis�ed cumulatively in order for a partial cross- or common-ownership

of �nancial rights to facilitate tacit coordination.4

Finally, de Haas and Paha (2016) examine Reynolds and Snapp (1986)�s argument in the context

of an in�nitely repeated symmetric duopoly model that combines characteristics borrowed from Malueg

(1992) and Gilo, Moshe and Spiegel (2006), so to establish a more comprehensive setting. In particular,

they (i) consider Cournot or Bertrand homogeneous-product competition, (ii) allow �rms and external

owners to hold complex, not necessarily identical, partial �nancial rights in rivals, and (iii) follow grim-

trigger strategies. Moreover, they extend the literature by (iv) allowing �rms to engage in Bertrand

di¤erentiated-product competition and (v) introducing a competition agency, which may detect and

sanction collusion. Under this comprehensive setting, they establish the following results. First, in the

context of Bertrand homogeneous-product competition, a partial cross- or common-ownership of �nancial

rights never hinders tacit coordination, in line with Gilo, Moshe and Spiegel (2006). Second, in contexts

of Cournot homogeneous-product competition and Bertrand di¤erentiated-product competition, a partial

cross- or common-ownership of �nancial rights have an ambiguous impact on tacit coordination, in line

with Malueg (1992). Moreover, it can hinders tacit coordination under a wider set of assumptions

than was suggested by Malueg (1992), a conclusion that is particularly prevalent in the presence of the

competition agency.

2.2 Quantifying the Coordinated E¤ects of Mergers

The second strand of literature relates to the quantitative evaluation of the coordinated e¤ects of mergers,

which began with Kovacic et al. (2007, 2009). They propose to measure the magnitude of coordinated

e¤ects by evaluating how a merger a¤ects (i) the �rms� incentives for post-merger tacit coordinated

behavior and (ii) the stability of such behavior. The former is quanti�ed by the raw di¤erence between

punishment (e.g., competitive) and coordination pro�ts, denoted incremental pro�ts from coordination,

and the latter by the raw di¤erence between deviation and coordination pro�ts, denoted incremental

pro�ts from deviations. The proposed procedure involves three steps: (�rst) the selection of a competition

model, (second) the calibration of the model to the relevant features of the pre-merger market, and (third)

the use of the calibrated model to compute the pro�tability of coordination and deviation from that

agreement. The approach assumes that the probability of coordination increases with the incremental

pro�ts from coordination and decreases with the incremental pro�ts from deviations. The authors apply

this procedure to several acquisitions by Hospital Corporation of America in the Chattanooga, Tennessee

4Gilo, Moshe and Spiegel (2006) show that an increase in the partial �nancial right of �rm r in a rival s do facilitate
coordination "if and only if (i) each �rm in the industry holds a stake in at least one rival, (ii) the maverick �rm in the
industry (the �rm with the strongest incentive to deviate from a collusive agreement) has a direct or an indirect stake in
�rm r, and (iii) �rm s is not the industry maverick." Following Flath (1992) the maverick has an indirect stake in �rm r if
it holds a direct stake in �rm t and, in turn, �rm t holds a direct stake in �rm r. Gilo, Spiegel and Temurshoev (2009) show
that an increase in the partial �nancial right of �rm r in a rival s do facilitate colusion "if and only if (i) the maverick �rm
in the industry has a direct or an indirect stake in �rm r, and (ii) �rm s is not the industry maverick."
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area using a Bertrand di¤erentiated-product model and allowing for the possibility of post-merger quality

improvements among the merging �rms, di¤erential costs, and capacity constraints.

Davis (2006) and Sabatini (2006), working initially independently and then jointly in Davis and Saba-

tini (2011), extend Kovacic et al. (2007, 2009)�s procedure suggesting that the impact of a merger on

the likelihood of a tacit coordinated agreement can only be properly captured by incorporating Kovacic

et al. (2007, 2009)�s incremental pro�ts, which are static, in a dynamic oligopoly model. The proposed

procedure is closely related to that used to simulate the unilateral price e¤ects of mergers in di¤erenti-

ated product markets and it involves three steps: (�rst) the estimation of the industry�s demand system,

(second) the use of the pre-merger data, jointly with the estimated demand and an appropriate assump-

tion about the nature of pre-merger prices, to infer marginal costs, and (third) the simulation, using the

inferred marginal costs, of the counterfactual stream of pro�ts of �rms under the di¤erent regimes of the

tacit coordination model: agreement, deviation, and punishment. The authors provide two alternatives

to quantify the coordinated e¤ects of a merger. If the discount factors of the �rms in the industry are

known (inferred from internal documents or estimated from a rate of return model following the �nancial

economics literature), the e¤ects can be evaluated directly by examining how the merger impacts the in-

corporated constraints. Alternatively, and closely paralleling the dynamic oligopoly theoretical literature,

the impact of a merger on the likelihood of a tacit coordinated agreement can be evaluated by examining

how it a¤ects the minimum discount factors that sustain that agreement. Davis and Huse (2010) provide

the �rst application of this proposed methodology to Hewlett Packard and Compaq�s merger in the net-

work server industry. They account for multi-market contact, the presence of a competitive fringe and

of a competition agency, and show that, ceteris paribus, the incentives to collude often fall as a result of

a merger. Ivaldi and Lagos (2016) examine the robustness of Davis and Huse (2010) results for a broad

range of consumer and �rm characteristics. Their results suggest that mergers strengthen the incentives

of the merging parties to coordinate and weaken the incentives of non-merging parties, with the former

e¤ect being stronger overall.

3 Empirical Structural Methodology

We propose an empirical structural methodology that attempts to link the above two strands of the

literature.

3.1 The Setup

There are F multi-product �rms in the industry, indexed by f 2 = � f1; : : : ; Fg, which interact repeatedly
over time and across markets. In each period s 2 	 � f1; : : : ; t; : : : ;1g and market m 2 � � f1; : : : ;Mg
each �rm f produces some subset, �fms, of the Js alternative products available in the period. There

are also K owners, indexed by k 2 � � f1; : : : ; F; : : : ;Kg, who may include not just owners from the

subset �n= that are external to the industry (and can engage in common-ownership), but also owners
from the subset = that are internal to the industry (and can engage in cross-ownership).5 Finally, there

5The set �n= denotes the set � excluding the �rms in the subset =.
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is a proposed acquisition in period t. This implies that s < t denotes a pre-acquisition period and s � t
denotes a post-acquisition period (assuming the acquisition is allowed by the competition agency).

As discussed above, the coordinated e¤ects of partial acquisitions depend heavily on whether the

ownership rights transacted in the acquisition are �nancial or corporate control rights. In order to capture

the distinction between these two rights, we consider that the total stock of each �rm f is composed of

voting stock and non-voting (preferred) stock. Both give the holder the right to a share of the pro�ts,

but only the former gives the holder the right to vote for the Board or to participate in other decisions.

The degree of �nancial rights of owner k in �rm f is represented by 0 � �kf � 1, with
P
k2� �kf = 1,

which denotes the owner�s holdings of total stock in the �rm, regardless of whether it be voting or non-

voting stock. The degree of corporate control rights of owner k in �rm f is represented by 0 � 
kf � 1,
with

P
k2� 
kf = 1, which denotes a measure of the owner�s in�uence over the decision-making within the

�rm. This measure will, in general, be a function of the vector of holdings of voting stock of all owners in

the �rm.6 Typically, the larger the owner�s holdings of voting stock in the �rm, the greater the degree of

control over the decision making within the �rm. However, the relationship is �rm-speci�c and may not

necessarily be linear. For instance, an owner holding 49% of voting stock in a �rm may have no in�uence

over the �rm�s decision-making if one other owner holds 51%. In contrast, an owner holding 10% of voting

stock in a �rm may e¤ectively control the �rm�s decision-making if each of the remaining owners holds a

tri�ing amount of voting stock. This implies that competition agencies, in order to apply our proposed

empirical structural methodology, must beforehand evaluate the corporate-control structure of each �rm

(i.e., determine which holders of voting stock can actually in�uence the decision-making within the �rm

and in which degree) before and after the proposed acquisition.7 We will discuss below two alternative

approaches to do so from the vector of holdings of voting stock of all owners in the �rm.

3.2 Cross-Ownership

We model acquisition settings involving the subset = of �rms that are internal to the industry in the

lines of Ellerman (1991) and Brito et al. (2017), who note that a cross-ownership of �nancial and

corporate control rights changes the distribution of the corresponding rights among external owners. In

particular, it changes the distribution of ownership rights among external owners in a way that induces

a common-ownership of rights among external owners, even if this common-ownership is - in the absence

of cross-ownership - non-existent. In order to see why, note - for example - that an external owner with

a sole direct ownership right in a �rm (for example, �rm A) has in fact an ultimate ownership right in

two rival �rms, �rm A and rival �rm B, if �rm A has an ownership right in �rm B.

Formally, we have that the ultimate ownership rights of external owner k in �rm f , �ukf and 

u
kf ,

includes not just the direct ownership rights in the �rm, �kf and 
kf , but also the indirect ownership

rights that may arise from having ultimate ownership rights in a rival g 2 =nf if that rival holds, in turn,
6This makes clear that while an owner can hold a �nancial right in a �rm without holding also a corporate control right,

she can not hold a corporate control right in a �rm without holding also a �nancial right.
7Financial and corporate control rights may also depend on the period s. We chose not make this dependence explicit in

order to avoid having to introduce an additional subscript.
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ownership rights in �rm f . This implies that for all k 2 �n= and f 2 =, we have:

�ukf = �kf +
X

g2=nf
�ukg�gf (1)


ukf = 
kf +
X

g2=nf

ukg
gf ;

where =nf denotes the set = not including �rm f .

Let F and C denote the (K � F ) � F matrices capturing the direct �nancial and corporate control

rights, respectively, of external owners, with typical elements �kg and 
kg representing the corresponding

direct ownership rights of external owner k in �rm g. Let also F� and C� denote the F � F matrices

capturing the direct �nancial and corporate control rights of internal owners, with zero diagonal elements,

�ff = 0 and 
ff = 0, and o¤-diagonal elements, 0 � �fg � 1 and 0 � 
fg � 1 (if f 6= g 2 =), representing
the corresponding direct ownership rights of �rm f in �rm g. Brito et al. (2017) show that, under the

assumption that external owners hold ownership rights in at least one �rm of the industry, we can solve

for the ultimate ownership rights of each external owner as a function of the direct ownership rights of

all owners (internal and external), as follows:

Fu = F (IF � F�)�1 (2)

Cu = C (IF �C�)�1 ;

where IF denotes a F � F identity matrix while Fu and Cu denote the (K � F )� F matrices capturing
the ultimate �nancial and corporate control rights, respectively, of external owners, with typical elements

�ukg and 

u
kg representing the corresponding ultimate ownership rights of external owner k in �rm g.

Further, Brito et al. (2017) also show that the ultimate ownership rights of external owners established

in matrices Fu and Cu are non-negative and sum up to one for any given �rm f . This makes clear that

a cross-ownership of ownership rights changes the distribution of those rights among external owners,

as the ultimate ownership rights of an external owner in any given �rm are not necessarily equal to her

direct ownership rights in the �rm, but the sum of all ownership rights (direct and ultimate) in the �rm,

is the same.

3.3 Common-Ownership

Having established that a cross-ownership of rights among rival �rms induces a common-ownership of

rights by external owners in the �rms involved, we now model the latter. We follow O�Brien and Salop

(2000) and Brito et al. (2017) in arguing that a common-ownership of rights may induce a con�ict of

objectives among external owners and that the manager of the �rm must weight the (eventual) con�icting

objectives of the di¤erent external owners according to the corporate control structure of the �rm, which

determines the in�uence of each of those owners over the decision-making within the �rm. In order to see

why this is the case, note - for example - that an external owner of �rm A who also holds �nancial rights

in a rival �rm B typically wants �rm A to pursue a less aggressive strategy than the strategy desired by

an external owner with no �nancial rights in �rm B.
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In order to model this potential con�ict of objectives, we make two assumptions.

Assumption 1 The objective function of external owners is captured by the present discounted value of
the stream of returns from their overall ultimate �nancial rights holdings.

Assumption 2 The manager of a �rm weights the potential con�ict of objectives among external owners

by maximizing a weighted sum of the returns of the �rm�s controlling external owners, where the weight

associated to the returns of an owner in any given �rm is given by the ultimate corporate control rights

of the owner in the �rm.

Assumptions 1 and 2 imply the following mathematical formulation for the weight function of the

manager of any �rm f in period t, denoted $ft:

$ft =
X

k2�

ukfPDRkt; (3)

where PDRkt denotes the present discounted value of the stream of returns of external owner k from her

overall �nancial rights holdings (in period t�s terms). Azar (2017) shows that this mathematical formula-

tion can be microfounded through a probabilistic voting model in which two potential managers compete

in Downsian lines for the owner�s votes. Kamada and Kojima (2013)�s equivalence result establishes that

the same mathematical formulation can be microfounded through a costly voting model in which owners

vote if and only if the voting cost is smaller than the perceived gain from doing so.

Azar (2017) shows that if the two candidates maximize the expected vote share within the �rm, the

corporate control rights of the �rm�s external owners can be measured by their voting stock holdings.

Alternatively, if the two candidates maximize the probability of winning the election, the corporate control

rights of the �rm�s external owners can be measured by their Banzhaf (1965)�s power index.

We model the present discounted value of the stream of returns of external owner k from her overall

�nancial rights holdings (in period t�s terms) as follows:

PDRkt =
X1

s=t
�s�t

X
g2=

�ukg�gs (4)

where � 2 (0; 1) denotes the common discount factor of external owners, capturing the the weight that
they place in future returns as measured by the industry�s cost of equity, and �gs denotes the operating

pro�t of �rm g in period s.

We model the discount factor to be the same for all �rms and all time periods, but both features

are illustrative and presented for simplicity. They can be relaxed in line with Harrington (1989) and

Friedman (1971), respectively. Further, we model the operating pro�ts to account for a di¤erentiated

products industry and asymmetric multi-product �rms in line with Rothschild (1999), Kuhn (2004) and

Vasconcelos (2005), in order to encompass real-world industry features. As such, the operating pro�t of

�rm g in period s is de�ned over the set of di¤erent markets in which it is active on and over the set of
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di¤erent products it manufactures, as follows:

�gs =
X

m2�

�X
j2�gms

(pjms �mcjms) qjms (pgms;p�gms)� Cgms
�
: (5)

pjms and mcjms denote the price and the (possibly asymmetric) marginal cost of product j in market

m and period s, respectively. qjms (pgms;p�gms) denotes the quantity of product j in market m and

period s, which is (by de�nition of market) a function of the vector of prices of the products available in

the market: those produced by �rm g, which we denote by pgms and those produced by all other �rms,

which we denote by p�gms. Finally, Cgms denotes the �xed cost of production of �rm g in market m

and period s. This establishes that the operating pro�t of each �rm g in any given period s is a function

of the full price vector ps = (pgs;p�gs) played in period s, where pgs and p�gs aggregate pgms and

p�gms, respectively, across the set of markets � as follows: pgs = (pg1s; : : : ;pgms; : : : ;pgMs)
0 and p�gs =

(p�g1s; : : : ;p�gms; : : : ;p�gMs)
0. This assumes that we are ruling out dynamic e¤ects, which could be

important for either durable or storable products. However, this assumption is, again, merely illustrative

and presented for simplicity. Let �gs (ps), for all g and s, express this mathematical dependence.

The above framework establishes that the weight function of the manager of any �rm f in period t

can be written as follows:

$ft =
X

k2�

ukf

X1

s=t
�s�t

X
g2=

�ukg�gs (ps) (6)

=
X1

s=t
�s�t

X
g2=

lfg�gs (ps) ;

where the weight lfg =
P
k2� 


u
kf�

u
kg � 0 for any f; g 2 = denotes the typical element of the F � F

matrix L =(Cu)>Fu.8 This weight captures the ultimate �nancial and corporate control rights that the

external owners of �rm f hold over �rm g. Without loss of generality, we normalize the weight on the

own-operating pro�t to be one by dividing the weight function of the manager of each �rm f by lff .

This implies that the manager of �rm f in period t maximizes the following, entirely equivalent, weight

function:

$0ft =
X1

s=t
�s�t

X
g2=

wfg�gs (ps) ; (7)

where wfg = lfg=lff � 0 for any f; g 2 = denotes the typical element of the F � F normalized weight

matrix W = diag (L)�1 L, and diag (L) is the F � F matrix formed by substituting zeros for all o¤-

diagonal elements of L.9 This establishes that the weight function of the manager constitutes a real

valued function of (i) the path of the vector of prices for the in�nite sequence of time periods s > t:

fpt;pt+1; : : : ;ps; : : :g, and (ii) matrix W. This weight function can cope with a multitude of general

industry ownership structures, involving owners that can be internal (represented in matrices F� and C�)

and external (represented in matrices F and C) to the industry; and ownership rights that can involve

8 In order to see why the weights lfg are non-negative, note that 
ukf � 0 and �ukg � 0 for all k 2 �, k =2 =, and all
f; g 2 =.

9 In order to see why the weights wfg are non-negative for any f; g 2 =, note that - as discussed above - an owner can
not hold a corporate control right in a �rm without holding a �nancial right in that �rm. This implies that lff > 0 and, in
turn, that wfg � 0 (since, as discussed above, lfg � 0).
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�nancial interests (represented in matrices F� and F) and corporate control (represented in matrices C�

and C), can be direct and indirect, partial or full. Moreover, in structures in which cross- and common-

ownership rights are absent, the above weight function reduces to the present discounted value of the

�rm�s stream of operating pro�ts. Appendix A.1 derives this result.

3.4 Competitive Setting

Having described the weight function of the manager of the �rm, we now address the competitive setting

in the industry. We make two alternative assumptions about this setting.

3.4.1 Non-Cooperative Behavior

We begin by assuming that the �rms behave non-cooperatively.

Assumption 3a The manager of every �rm f competes in prices in each time period.

In a setting, as discussed above, that rules out dynamic e¤ects, the non-cooperative equilibrium price

vector pncft of �rm f in any period t is, under Assumption 3a, the solution to the following maximization

problem:

pncft = argmax
pft

X
g2=

wfg�gs (ps)

= argmax
pft

X
g2=

wfg

�X
m2�

X
j2�gmt

(pjmt �mcjmt) qjmt (pfmt;p�fmt)� Cgmt
�
:

Aksoy-Pierson, Allon and Federgruen (2010) established the conditions under which a non-cooperative

equilibrium, in fact an unique equilibrium with positive prices, exists for the general multi-product price

competition model with random coe¢ cients multinomial logit demand functions (that we will consider

below), see Theorem 6.1 therein. The unique non-cooperative equilibrium price pncjms of any product j

from �rm f in market m and period t must then satisfy the following �rst-order condition:

qjmt
�
pncfmt;p

nc
�fmt

�
+
X

g2=
wfg

X
r2�gmt

(pncrmt �mcrmt)
�
@qrmt

�
pncfmt;p

nc
�fmt

�
=@pjmt

�
= 0; (8)

where pnct =
�
pncft ;p

nc
�ft

�
denotes the vector of the non-cooperative equilibrium industry prices in period

t.

3.4.2 Coordinated Behavior

The repeated choice of period t�s vector of the non-cooperative equilibrium prices in all subsequent periods

s > t is a sub-game perfect equilibrium. However, it is well known that there may exist more pro�table
strategies (Luce and Rai¤a, 1957; Friedman, 1971). The interaction of the �rms in the industry over time

provides a formal structure that may support a coordinated outcome as a non-cooperative equilibrium,

under the credible threat that deviations from this arrangement would trigger punishment by rivals.
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When choosing strategy pft, the manager of each �rm f knows (and therefore can condition upon) the

strategies chosen by the managers of every other �rm in all previous periods. We make the following

assumption about the price strategy adopted by �rm managers to eventually support a coordinated

outcome as a non-cooperative equilibrium.

Assumption 3b The manager of each �rm f adopts the following grim-trigger strategy �grimf :

pft = pcft

pfs = pcfs if pgl = p
c
gl; 8g; s > t; l = t; : : : ; s� 1; (9)

pfs = pncfs otherwise

where pcgl denotes the coordinated equilibrium price vector of �rm g in period l.

In this type of strategy, the manager of each �rm agrees to set coordination prices in every period

and trust the managers of each other �rm to continue to do so inde�nitely. Naturally, in face of this

coordinated conduct, individual managers may be tempted to increase the returns of the �rm�s external

owners for a period or so by deviating from the arrangement. However, should any single manager in any

past period choose something di¤erent trust vanishes and triggers retaliation. Each manager (credibly)

punishes the deviant manager by reverting permanently to a position in which no manager has any

short-term temptation to deviate: under the above strategy, the non-cooperative equilibrium prices.

We acknowledge that the Nash reversion that characterizes the grim-trigger strategies established in

Assumption 3b, while sub-game perfect, is not in general optimal. Abreu (1986, 1988) discusses more

sophisticated forms of retaliation, optimal punishments, that support the maximal degree of coordination

for arbitrary values of the discount factor of the external owners. These optimal punishments have

a stick-and-carrot structure that, for example, may include temporary price wars: should any single

manager in any past period deviate from the coordinated arrangement, �rms revert to a war state in

which managers set below non-cooperative equilibrium price levels for some period of time (stick) before

reverting, if no manager deviates from the war state arrangement, to the coordinated arrangement again

(carrot). Although the extension of the methodology to Abreu (1986, 1988)�s optimal punishments is a

very interesting potential area for future research, in this article, we focus on developing an empirical

methodology to quantify coordinated e¤ects for the grim-trigger strategies�benchmark. We do so, �rst,

because this type of strategies has the advantage of requiring simple calculations and of being easily

understood by market participants. Second, because as pointed out by Harrington (1991):

It is quite natural to think of a punishment strategy as being an industry norm with respect

to �rm conduct (...). Furthermore, once a norm is in place, �rms may be hesitant to change it

(...). Thus, even though the norm might not be the best in some sense (for example, it might

not be a most severe punishment strategy), �rms might choose to maintain it if it seems to

work. In light of this interpretation of a punishment strategy, it seems plausible that the grim

trigger strategy would be a commonly used norm. (page 1089)
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We make the following assumption regarding our understanding of coordinated behavior, de�ned in

Assumption 3b, in a setting of a cross- and common-ownership structure of �nancial and corporate control

rights:

Assumption 4 Under coordination, the manager of each �rm f weights the stream of operating pro�t

of every rival as its own.

Assumption 4 implies that, under tacit coordination, the normalized weight wfg = 1 for any f; g 2 =
and, as a consequence, the manager of �rm f in period t maximizes the present discounted value of the

stream of industry pro�ts:

$00ft =
X1

s=t
�s�t

X
g2=

�gs (ps) : (10)

The coordinated equilibrium price vector pcft of every �rm f in any period t, is therefore the solution

to the following maximization problem:

pcft = argmaxpft

X
g2=

�X
m2�

X
j2�gmt

(pjmt �mcjmt) qjmt (pfmt;p�fmt)� Cgmt
�
: (11)

The unique coordination price pcjmt of any product j from �rm f in market m and period t must then

satisfy the following �rst-order condition:

qjmt
�
pcfmt;p

c
�fmt

�
+
X

g2=

X
r2�gmt

(pcrmt �mcrmt)
�
@qrmt

�
pcfmt;p

c
�fmt

�
=@pjmt

�
= 0; (12)

where pct =
�
pcft;p

c
�ft

�
denotes the vector of the coordinated equilibrium industry prices in period t.

This yields that, under tacit coordination, each manager fully internalizes the e¤ects of price changes on

the stream of operating pro�ts of all the �rms in the industry.

The above coordinated equilibrium price vector is supported by the supergame grim strategy vector

�grim =
�
�grim1 ; : : : ; �grimf ; : : : ; �grimF

�
if, for every �rm f and period t, the following non-deviation

condition is satis�ed:X1

s=t
�s�t

X
g2=

wfg�gs (p
c
s) >

X
g2=

wfg�gt

�
pdgt;p

c
�gt

�
+
X1

s=t+1
�s�t

X
g2=

wfg�gs (p
nc
s ) (13)

i.e., if the value of the weight function of the manager of each �rm f when playing the agreed coordination

prices in the current and every single future period (the left term of the above inequality) exceeds the

value of the weight function when deviating from the arrangement in the current period and revert to

the punishment, non-cooperative equilibrium, prices in every future period (the right term of the above

inequality).

In order to determine whether the supergame grim strategy vector �grim satis�es the set of non-

deviation conditions (13) and, in fact, constitutes a sub-game perfect equilibrium, we must characterize

�gt
�
pdgt;p

c
�gt
�
for all g 2 =, i.e., the operating pro�t of every �rm when deviating from the arrangement

in the current period. To do so, we must determine the (sub-)vector of the deviation equilibrium prices

pdgt. The manager of every deviating �rm g chooses the price vector pdgt 6= pcgt that yields the maximum
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possible value for her weight function, given that all other managers are keeping to the arrangement by

setting pc�gt. This implies the deviation equilibrium price vector pdgt of �rm g in period t is the solution

to the following maximization problem:

pdgt = argmaxpgt

X
h2=

wgh

�X
m2�

X
j2�hmt

(pjmt �mcjmt) qjmt
�
phmt;p

c
�hmt

�
� Chmt

�
: (14)

Following Bernheim and Whinston (1990), given that in any multimarket tacit coordination equilibrium,

�rms know that deviations will be punished in all markets (Abreu, 1988), if a �rm decides to deviate, it

will do so in every market. The unique deviation price pdjmt of any product j from deviating �rm g in

market m and period t must then satisfy the following �rst-order condition:

qjmt
�
pdgmt;p

c
�gmt

�
+
P
r2�gmt

�
pdrmt �mcrmt

� �
@qrmt

�
pdgmt;p

c
�gmt

�
=@pjmt

�
+ (15)

+
P
h2=;h 6=g wgh

P
r2�hmt (p

c
rmt �mcrmt)

�
@qrmt

�
pdgmt;p

c
�gmt

�
=@pjmt

�
= 0:

Having characterized �gt
�
pdgt;p

c
�gt
�
for all deviating �rms g, we can now determine whether the

supergame grim strategy vector �grim constitutes, in fact, a sub-game perfect equilibrium. However,

beforehand, we must de�ne a rule to evaluate future aggregate pro�ts (under the three regimes of the

tacit coordination model). We assume the following benchmark.

Assumption 5 Future consumer preferences, product characteristics, and �rm marginal costs do not

change over time.

Assumption 5 implies that, in line with Ivaldi and Vagos (2016), the future operating pro�t of every

�rm f is time-independent �fs (ps) = �f (p) for any �rm f and period s = t; t+1; t+2; : : :. This rules out

settings with, for example, future demand growth, future demand �uctuations (deterministic or not) and

future innovative activity. However, this benchmark is merely illustrative. The proposed methodology is

not constrained to it and remains valid under alternative settings.

In the above benchmark, the set of non-deviation conditions (13) that ensure that the supergame

grim strategy vector �grim constitutes a sub-game perfect equilibrium can be written, for every �rm f ,

as:
1

1� �
X

g2=
wfg�g (p

c) >
X

g2=
wfg�g

�
pdf ;p

c
�f

�
+

�

1� �
X

g2=
wfg�g (p

nc) (16)

or X
g2=

wfg

�
�g

�
pdf ;p

c
�f

�
� �g (pc)

�
<

�

1� �
X

g2=
wfg (�g (p

c)� �g (pnc)) (17)

This inequality makes clear the supergame grim strategy vector �grim constitutes a sub-game perfect

equilibrium if, for the manager of every �rm f , the one-shot bene�t from deviating the tacit coordinated

agreement in a given period (the left term of the above inequality, which captures the weighted sum -

across all �rms in which the owners have, direct or indirectly, �nancial and/or corporate control rights on -

of the operating pro�t di¤erence between deviation and coordinated behavior) is more than compensated

by the present discounted value of the bene�t from maintaining coordination in all succeeding periods
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(the right term of the above inequality, which captures the present discounted value of the weighted sum

of the operating pro�t di¤erence between coordinated and non-cooperative behavior).

An alternative interpretation, paralleling the dynamic oligopoly theoretical literature, can be derived

by solving the set of non-deviation conditions in terms of the minimum discount factor �minf of external

owners that sustains equilibrium coordinated conduct by the manager of �rm f :

� > �minf =

P
g2=wfg

�
�g

�
pdf ;p

c
�f

�
� �g (pc)

�
P
g2=wfg

�
�g

�
pdf ;p

c
�f

�
� �g (pnc)

� ; (18)

which implies that for equilibrium coordinated conduct to be sustained in the industry, external owners

need to be su¢ ciently patient in the sense that the weight they place in future pro�ts must exceed a

critical threshold, given by:

� > �crt = max
�
�min1 ; : : : ; �minf ; : : : �minF

	
: (19)

This critical threshold constitutes, in the lines of Malueg (1992), our proposed quantitatively measure of

the likelihood of a non-cooperative coordinated arrangement.

3.5 Quantifying the Coordinated E¤ects of Partial Horizontal Acquisitions

In analyzing the coordinated e¤ects of partial horizontal acquisitions, competition agencies need to evalu-

ate whether a proposed acquisition changes the manner in which �rms in the market interact, increasing

the likelihood of coordinated conduct. Our methodology proposes to assess this by quantifying the im-

pact of the acquisition on the critical threshold of the discount factor. To do so, competition agencies

need to compute the non-cooperative, coordination, and deviation equilibrium prices, both pre- and post-

acquisition. We propose to simulate these equilibrium prices by solving the set of �rst-order conditions

(8), (12) and (15), respectively. In order to do so, we require information on the marginal cost of each

relevant product, on the corresponding own- and cross-price e¤ects, and on the elements of matrixW for

both the pre- and post-acquisition setting. Our methodology proposes to infer this information assuming

that the competition agency can obtain (i) sales data on prices and quantities for all the relevant prod-

ucts in the industry across the di¤erent markets for a collection of past time periods, (ii) product data

containing observed characteristics of all the relevant products, and (iii) ownership data on the structure

of voting and non-voting stock of the di¤erent �rms, pre- and post-acquisition. The methodology involves

several steps similar to Davis (2006) and Davis and Huse (2010), adapted for our setting.

Step 0: Model and Estimate Consumer Demand

Step 0 consists of using the sales data and the product data to estimate consumer demand and assess

the degree of substitutability between the competing products. This step is instrumental in computing

the own- and cross-price e¤ects required for the non-cooperative, coordination, and deviation �rst-order

conditions. We defer the description of step 0 to the next section when we will introduce the consumer

demand model, a random coe¢ cients multinomial logit demand function, in the context of our empirical

application.
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Step 1: Recover Unobserved Marginal Costs & Identify the Competitive Setting of Firms
in the Industry

Step 1 uses the sales data, the ownership data pre-acquisition, and the own- and cross-price e¤ects

estimated in step 0 to recover unobserved marginal cost information. The procedure involves using

the estimated price-e¤ects, jointly with observed price and quantity data to back-out marginal cost

information from the set of �rst-order conditions. However, to do so, we must, beforehand, identify the

correct set of �rst-order conditions to use. In other words, we must identify the competitive setting of

�rms that gave rise to the observed data. Our methodology proposes to perform this identi�cation by

recovering marginal cost information using the sets of �rst-order conditions (8) and (12), derived under

alternative Assumptions 3a and 3b and assume a non-cooperative and a coordinated competitive setting,

respectively.

We do so for each market m in period t, the period of the proposed acquisition, as follows. Let

pmt = (pfmt;p�fmt)
0 denote the vector of prices in market m and period t, and 
mt denote a matrix

with jr element given by 
mt;rj = �wfg@qrmt (pmt) =@pjmt for r 2 �gmt, j 2 �fmt. In vector notation,
the �rst-order conditions for each market m in period t become:

qmt (pmt)�
mt (pmt) (pmt �mcmt) = 0; (20)

where qmt (pmt) and mcmt denote vectors of the quantities and marginal costs in market m and period

t, respectively. We can then recover the vectors of price-cost margins and marginal costs, respectively,

for each market m in period t, as follows:

pmt �mcmt = 
mt (pmt)
�1 qmt (pmt) (21)

mcmt = pmt �
mt (pmt)�1 qmt (pmt) :

The only di¤erence between the non-cooperative and coordination cases refers to the voting and non-

voting stock used to derive matrixW, which is subsequently used to compute matrix 
mt. If �rms are

behaving non-cooperatively, the typical element of matrixW, given by wfg for any f; g 2 =, is computed
using the voting and non-voting stock of the di¤erent �rms pre-acquisition. If, however, �rms are already

coordinating, the typical element of matrix W is given by wfg = 1 for any f; g 2 =. We test the two
cases in the lines of the empirical literature that attempts to evaluate the observed conduct of �rms. We

do so by comparing the recovered margin or cost information to a crude observed equivalent margin or

cost measure. Recent examples that attempt to identify the competitive setting of �rms from observed

equilibrium prices includes Nevo (2001), Slade (2004), Salvo (2010) and Molnar, Violi and Zhou (2013).

This enables us to determine the correct behavior of �rms pre-acquisition and, consequently, the correct

set of recovered marginal costs.

There are three important aspects about this empirical procedure to recover marginal costs. First,

it relies on the ability to consistently estimate the price e¤ects in step 0, an issue we address in the

next section, when we introduce our demand model in the context of our empirical application. Second,

16



it assumes constant marginal costs. However, this assumption can easily be relaxed and the procedure

extended to deal with non-constant marginal costs. In this case, the set of �rst-order conditions di¤er

slightly from the above and marginal costs can be recovered by estimating a marginal cost function

using, for example, a method of moments approach. Third, it assumes solely two diametrically opposed

competitive settings, non-cooperative and coordinated. However, this assumption can, again, easily be

relaxed and the procedure extended to deal with intermediate competitive settings involving, for example,

to not all-inclusive tacit coordination agreements in the lines of Nevo (1998) and Molnar, Violi and Zhou

(2013). In this case, the elements of matrixW will combine elements of the two settings above.

Step 2: Compute the Critical Threshold Pre-Acquisition

Step 2 uses the sales data, the ownership data pre-acquisition, the consumer demand model and the own-

and cross-price e¤ects estimated in step 0, and, �nally, the behavior of �rms and the unobserved marginal

costs identi�ed in step 1, to simulate counterfactual equilibrium prices pre-acquisition. We do so for the

three regimes of the tacit coordination model: agreement, deviation, and punishment.

If step 1 concludes that �rms are behaving non-cooperatively, the observed prices and quantities in

the sales data are already the punishment (non-cooperative) equilibrium ones and so do not need to be

simulated. We have only to simulate agreement, (coordination) and deviation equilibrium prices. We do

so by making use of the set of �rst-order conditions (12) and (15) for each market m in period t. If,

however, step 1 concludes that �rms are already coordinating, the observed prices and quantities in the

sales data denote instead coordination equilibrium values. This implies that we have only to simulate non-

cooperative and deviation equilibrium prices. We do so by making use of the set of �rst-order conditions

(8) and (15), again, for each market m in period t. In either case, having computed the counterfactual

equilibrium prices, we use the consumer demand model estimated in step 0 to derive the counterfactual

equilibrium quantities.

Finally, we use the equilibrium prices and quantities, jointly with the unobserved marginal costs

recovered in step 1, to compute the equilibrium operating pro�t of each �rm in the industry. We do this

for the three regimes of the tacit coordination model: agreement, deviation, and punishment. We then

use those operating pro�ts to compute the critical threshold for the discount factor that sustains �grim as

a sub-game perfect equilibrium pre-acquisition.

Step 3: Compute the Critical Threshold Post-Acquisition

Step 3 uses the sales data, the ownership data post-acquisition, the consumer demand model and the

own- and cross-price e¤ects estimated in step 0, and, �nally, the behavior of �rms and the unobserved

marginal costs identi�ed in step 1, to simulate counterfactual equilibrium prices post-acquisition., i.e.,

the counterfactual equilibrium prices that would arise in period t if the competition agency allows the

acquisition. We do so under the assumption that the proposed acquisition does not alter the compet-

itive setting among �rms nor the vector of marginal costs. This implies that we just have to simulate

the post-acquisition counterfactual punishment (non-cooperative) and deviation equilibrium prices. The
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reason being that, under this assumption, the agreement (coordination) equilibrium prices pre- and post-

acquisition coincide. In order to understand why, note that the set of �rst-order conditions in equation

(12) does not depend on W since each �rm internalizes the e¤ects of price changes on the stream of

operating pro�ts of all �rms in the industry.

We simulate the counterfactual non-cooperative and deviation equilibrium prices post-acquisition by

making use of the set of �rst-order conditions (8) and (15) for each market m in period t. The only

di¤erence refers to the voting and non-voting stock used to derive matrixW, which is subsequently used

to compute matrix 
mt. In step 3, the typical element of matrixW, given by wfg for any f; g 2 =, used
to derive the set of �rst-order conditions (8) and (15) is computed using the voting and non-voting stock

of the di¤erent �rms post-acquisition.

Having computed the counterfactual equilibrium prices, we use the consumer demand model estimated

in step 0 to derive the counterfactual equilibrium quantities. Finally, we use the equilibrium prices and

quantities, jointly with the unobserved marginal costs recovered in step 1, to compute the equilibrium

operating pro�t of each �rm in the industry in each of the three regimes of the tacit coordination model.

Again, we use these operating pro�ts to compute the critical threshold for the discount factor that sustains

�grim as a sub-game perfect equilibrium post-acquisition.

Finally, note that although we assume that the proposed acquisition does not alter the competitive

setting among �rms, the proposed methodology is not constrained to having the same assumption of

�rm behavior before and after the acquisition. If the proposed acquisition does alter the competitive

setting among �rms, the methodology idea remains valid, the only di¤erence being that the equilibrium

prices post-acquisition must solve the corresponding (new) set of �rst-order conditions. In such cases, the

methodology requires the simulation not only of the non-cooperative and deviation equilibrium prices, but

also of the coordination equilibrium prices, all according to the new behavioral setting. This will also be

required, even in the absence of changes in the behavioral setting, if the partial acquisition incorporates

eventual cost e¢ ciencies that impact the marginal costs.

Having described the supply side of the model and the empirical structural methodology that can be

used to quantify the impact on the likelihood of a non-cooperative coordinated arrangement that would

result from a proposed acquisition, we move on to address the empirical illustration.

4 Empirical Application

In this section, we present an illustration of the structural methodology used to evaluate the coordinated

e¤ects of partial horizontal acquisitions. We apply our framework to several acquisitions in the wet

shaving industry. On December 20, 1989, the Gillette Company, contracted to acquire the wet shaving

businesses of Wilkinson Sword trademark outside of the (at the time) 12-nation European Community to

Eemland Management Services BV (Wilkinson Sword�s parent company) for $72 million, which included

the United States operations. It also contracted to acquire 22:9% of the non-voting stock of Eemland

for about $14 million. Gillette said that its reason for participating in Eemland was solely its wish to

acquire various Wilkinson Sword trade marks and wet-shaving activities in certain countries outside the
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European Community.

At the time, consumers in the United States annually purchased over $700 million of wet shaving

razor blades at the retail level. Five �rms supplied all but a nominal amount of these blades: Gillette

Company, BIC Corporation, Warner-Lambert Company, Wilkinson Sword Inc., and American Safety

Razor Company. On January 10, 1990, the Department of Justice (DoJ) instituted a civil proceeding

against Gillette. The complaint alleged that the e¤ect of the acquisition by Gillette may have been

substantially to lessen competition in the sale of wet shaving razor blades in the United States. Shortly

after the case was �led, Gillette voluntarily rescinded the acquisition of Eemland�s wet shaving razor

blade business in the United States. Gillette said it decided to settle the case to avoid the time and

expense of a lengthy trial. However, Gillette still went through with the acquisition of 22:9% of the

non-voting stock of Eemland and of all worldwide assets and businesses of Wilkinson Sword trademark

from Eemland. Because Eemland kept the Wilkinson Sword�s United States wet shaving razor blades

business, Gillette had became one of the largest, if not the largest, owner in a competitor, giving rise

to a �nancial cross-ownership structure. The DoJ (1990) allowed the acquisition under a condition of

no agreement and communication between the two �rms10 However, even when the acquiring party

cannot in�uence the conduct, agree or communicate with the target �rm, the partial acquisition may

still raise antitrust concerns about unilateral and coordinated e¤ects. Brito, Ribeiro and Vasconcelos

(2014) empirically examine the unilateral e¤ects of this acquisition. In the present paper, we empirically

examine its coordinated e¤ects. In addition to the above actual operation, we also empirically examine

�ve additional hypothetical acquisitions to illustrate the full variety of acquisitions that may be addressed

by our empirical methodology.

The article proceeds by describing the data and performing some preliminary analysis. We then move

on to describe the demand model, the estimation procedure and discuss the identifying assumptions.

This is important since our proposed methodology relies on the ability to consistently estimate the price

e¤ects in step 0. We then present the demand estimation results that we use to compute the implied

marginal costs and, �nally, simulate the coordinated e¤ects of the di¤erent acquisitions.

4.1 Data Description and Preliminary Analysis

We use scanner data collected from July 1994 to June 1996 from the Dominick�s Finer Foods (DFF) chain

in the Chicago metropolitan area. The dataset covers 29 di¤erent product categories at the store level.

It includes weekly sales, prices and retail pro�t margins for each universal product code (UPC) and store

of the chain. We supplemented the data with ZIP code (i) demographic information obtained from the

Decennial Census 2000, and (ii) industry structure obtained from the Business Patterns 1998 databases.

In order to investigate the implications of the above acquisitions in the wet shaving industry, we focus

on the grooming category. In particular, we focus on disposable razor products to avoid the complications

that the tied-goods nature of demand poses for modeling in other razor products.

10"Gillette and Eemland shall not agree or communicate an e¤ort to persuade the other to agree, directly or indirectly,
regarding present or future prices or other terms or conditions of sale, volume of shipments, future production schedules,
marketing plans, sales forecasts, or sales or proposed sales to speci�c customers (...)." (DoJ, 1990).
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The sample covers 30 products from 6 brands in 81 stores (across 7 counties in the Chicago metropol-

itan area) for 104 weeks. Gillette is the dominant brand with an average share of 59:5% of the total

number of razors sold in each store and week combination. DFF�s private label is the second biggest-

selling brand with an average share of 20:6%, followed by Shick, with an average share of 14:0% and BIC,

with an average share of 5:6%. Personna and Wilkinson Sword have very residual average shares.

We de�ne a product to be speci�c to a gender segment (men or women). This implies that, for

example, Schick Slim Twin and Schick Slim Twin Women are classi�ed as distinct products. Women

products account for an average share of 17:3% of the total number of razors sold in every store and

week. DFF stores carry an average of 13:2 di¤erent products in each store and week combination.

However, in contrast with the substantial brand concentration, at the product level, there is slightly more

fragmentation. Gillette Good News is the market leader with an average share of 14:2% of the weekly

total number of razors sold in each store.

Each product is typically o¤ered in several package sizes, with the top four sizes accounting for an

average share of more than 99% of the weekly total number of razors sold in each store: 10 razors

packages (41:5%), 5 razors packages (41:4%), 12 razors packages (11:3%) and 15 razors packages (5:2%).

A product-package size combination de�nes an UPC. The sample covers 56 UPCs and DFF stores carry

an average of 17:3 di¤erent UPCs in each store and week combination. Table 1 details the volume market

shares for the top-6 brands, products and package sizes. Appendix B.1 describes in more detail the

dataset and the di¤erent price discrimination features of the price variable that must be incorporated

into the structural model and justify the aggregation of the original weekly data by quarter.

4.2 Step 0: Model and Estimate Consumer Demand

The supply-side of our empirical methodology, outlined in the previous section, relies on the ability to

consistently estimate own- and cross-price e¤ects in step 0. Here, we introduce the consumer�s utility

function and the assumptions of the demand side of the model. We model consumer demand using the

multinomial random-coe¢ cients logit model in the lines of McFadden and Train (2000), where consumers

are assumed to purchase at most one unit of one of the products available in the market. We consider

a di¤erentiated products setting similar to Berry, Levinsohn and Pakes (1995, hereafter BLP). The

estimation approach allows for consumer heterogeneity and controls for price endogeneity.

4.2.1 The Setup

In each market m (here de�ned as a store) and period s (here de�ned, as discussed above, as a quarter),

there are Imt consumers, indexed by i, each of which chooses among the subset of alternative products

(here de�ned as an UPC) available. Let j = 1; : : : ; Jms index the inside UPC alternatives to the consumer

in market m and period s. The no purchase choice (outside alternative) is indexed by j = 0.
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4.2.2 Consumer Flow Utility

The consumer �ow utility is expressed in terms of the indirect utility obtained from each of the available

alternatives. We begin by specifying the indirect utility from choosing an inside alternative. The utility

derived by consumer i from purchasing UPC j in market m and period s at retail price prjms is assumed

to be of the form:

uijms = �uijms
�
prjms; bj ; xjms; wms; �jms

�
+ "ijms

= �ip
r
jms + ' (bj) + �ixjms + � iwms + �jms + "ijms;

where bj denotes the number of disposable razors included in UPC j (i.e., its package size), xjms denotes

a Kx-dimensional vector of observed characteristics of UPC j in market m and period s (observed by

the consumer and the econometrician), wms denotes a Kw-dimensional vector of observed characteristics

of the competitive environment of each market m (and potentially period s) to account for variations

in the shopping alternatives that consumers have for making their purchases, and �jms denotes the

mean valuation for the unobserved characteristics of UPC j in market m and period s (observed by

the consumer, but unobserved by the econometrician), which may potentially be correlated with price.

Finally, "ijms is a random shock to consumer choice.

Prices of the di¤erent package sizes are, as discussed in Appendix B.1., typically nonlinear in size.

' (bj) denotes the component of the utility function associated to package size, which we assume to be

non-linear in bj . Following McManus (2007), a linear speci�cation for both price and package size would

be inappropriate. If the marginal utility from increasing size is constant, given that price schedules

are typically concave in size, then (if the random shock is omitted from the model) all consumers with

su¢ ciently high valuation to purchase a small size would prefer a larger size to the small one.

The estimation approach allows for general parameter heterogeneity. �i denotes consumer i�s price

sensitivity. �i denotes the parameters representing consumer i�s preference for the observed characteristics

included in the vector xjms, and � i denotes consumer i�s valuation of shopping alternatives. In particular,

we allow for observed and unobserved heterogeneity in price sensitivity, �i:

�i = �+ �di + 
vi;

where di is a vector of demographic variables and vi is a vector of random-variables drawn from a

normalized multivariate normal distribution that allows for unobserved heterogeneity. � is a vector of

parameters that represent how price sensitivity varies with demographics, while 
 is a scaling vector. We

allow di to include the age of the consumer, as well as her household size and annual household income.

For the remaining parameters, we set �i = � and � i = � .

We now move on to specify the indirect utility from not purchasing. The utility derived by consumer
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i from this outside option in market m and period s is assumed to be of the form:

ui0ms = �ui0ms (�0ms) + "i0ms

= �0ms + �0di + 
0vi + "i0ms;

where �0ms and "i0ms denote the mean valuation of not purchasing and a random shock to consumer choice,

respectively, in market m and period s. Because utility is ordinal, the preference relation is invariant

to positive monotonic transformations. As a consequence, the model parameters are identi�able up to a

scalar, which implies that a normalization is required. The standard practice is to normalize the mean

valuation of this outside option, �0ms, to zero.

Having described the indirect utility from the di¤erent alternatives available to the consumer, we now

address her maximization problem: consumers are assumed to purchase one unit of the alternative that

yields the highest utility. Because consumers are heterogeneous (di, vi, "ims), the set of consumers that

choose UPC j in market m and period s is given by:

Ajms = f(di; vi; "ims) juijms � uilms8l = 0; 1; : : : ; Jmsg ;

where "im = ("i0ms; : : : ; "iJmtms)
>. If we assume a zero probability of ties, the aggregate quantity of UPC

j in market m and period s is given by the integral over the mass of consumers in region Ajms times the

corresponding size of the market:

qjms = �ms

Z
Ajms

dP � (d; v; "ms) = �ms

Z
Ajms

dP �d (d) dP
�
v (v) dP

�
" ("ms) ;

where �ms denotes the size of marketm in period s, and P � (d; v; "ms) denotes the population distribution

function of the consumer types (di; vi; "ims). We assume d, v and "ms to be independent. The last

equality is just a consequence of this assumption.

4.2.3 Estimation Procedure

Having described the consumer demand model, we address the estimation procedure. We estimate the

parameters of the demand model assuming the empirical distribution of demographics for P �d (d), inde-

pendent normal distributions for P �v (v), and a Type I extreme value distribution for P
�
" ("ms). The latter

assumption allows us to integrate the "�s analytically which implies that the �0s, the mean valuation

for the unobserved characteristics constitute the only source of sampling error. This gives an explicit

structural interpretation to the error term and, thereby, circumvents the critique provided by Brown and

Walker (1989), related to the addition of ad-hoc errors and their induced correlations. After integrating

the "�s, the aggregate quantity of UPC j in market m and period s is given by:

qjms = �ms

Z
Ajms

"
exp (�uijms)PJms
k=0 exp (�uikms)

#
dP �d (d) dP

�
v (v) :
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Our estimation procedure follows the algorithm used by BLP and Nevo (2000). It involves searching

for the parameters that equate observed and predicted aggregated quantities of each UPC j in each

market m and period s.

4.2.4 Price Endogeneity and Identi�cation

The pricing decision of �rms takes into account all characteristics of a UPC. This introduces correlation

between prices and UPC characteristics and, in particular, between prices and the mean valuation for

the unobserved UPC characteristics across markets and time periods (that constitute the structural error

term of the demand model). As a consequence, instrumental variable techniques are required for con-

sistent estimation. Controlling for the (market- and time-invariant) mean valuation for the unobserved

UPC characteristics and for UPC-invariant market/time deviations from that mean by using �xed e¤ects

decreases the requirements on the instruments, since the correlation between prices and the mean val-

uation for those speci�c unobserved UPC characteristics is fully accounted for and does not require an

instrument. In order to understand why this is the case, note that we can model �jms = �j+�ms+��jms
and capture �j and �ms by UPC and market/time �xed e¤ects, where �j denotes the (market- and time-

invariant) mean valuation for the unobserved characteristics of UPC j and �ms denotes the UPC-invariant

market/time deviations from that mean. However, it does not completely eliminate the need for instru-

mental variable techniques since UPC-speci�c market/time deviations from that mean ��jms are still

expected to be correlated with prices.

We now provide an informal discussion of identi�cation. We have already noted that because utility is

ordinal, the preference relation is invariant to positive monotonic transformations. As a consequence, the

model parameters are identi�able up to a scalar, which implies that a normalization is required. Without

loss of generality, and as discussed above, we normalize the mean utility of the outside option, �0ms, to

zero. Given this restriction, the identi�cation of the remaining parameters is standard given a large enough

sample. The �xed e¤ects �j and �ms are identi�ed from variation in market shares across the di¤erent

UPC and markets/time periods, respectively. The taste parameters � and the parameters in ' (bj) are

identi�ed from variations in the observed UPC characteristics and package sizes. The mean value of the

price coe¢ cient, �, is identi�ed from variation in prices. The competition environment coe¢ cients, � ,

are identi�ed from variation in the number of grocery stores, convenience stores and pharmacies across

ZIP codes. The parameters in vector � are identi�ed from variation in demographics across ZIP codes

and, �nally, the parameters in vector 
 are identi�ed from variation in market shares due to unobserved

factors.11

Because of price endogeneity, it will be appropriate to use instruments rather than the variation in the

actual prices to empirically identify the model�s parameters. We follow Davis and Huse (2010) in using

three types of instruments for the price of UPC j in market m and period s. First, we use the median

price of UPC j in period s across markets in other counties, in the lines of Hausman, Leonard and Zona

(1994, hereafter HLZ). Second, we use the number of other own �rm UPCs and the number of rival �rms

UPCs that are o¤ered in that market and period, as well as the sum of package sizes of other own �rm

11Note that �0 and 
0 are not identi�ed separately from an intercept in �uijms that varies with consumer characteristics.
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UPCs and the sum of package sizes of rival �rms UPCs that are o¤ered in that market and period, in

the lines of BLP. Third, we use the latter BLP-type instruments within the same gender segment, in the

lines of Bresnahan, Stern and Trajtenberg (1997, hereafter BST): the number of other same segment and

�rm UPCs and the number of same segment rival �rms UPCs that are o¤ered in that market and period,

as well as the sum of package sizes of other same segment and �rm UPCs and the sum of package sizes

of same segment rival �rms UPCs that are o¤ered in that market and period.

In order for an instrument to be valid, it needs to be simultaneously (i) correlated with the endoge-

nous variable price prjms and (ii) uncorrelated with the mean valuation variations in the unobserved UPC

characteristics ��jms. The validity of the former condition can be tested by regressing the endogenous

variable on the full set of instruments: the instruments excluded from the demand equation plus all

the exogenous explanatory variables in the demand equations (the F -test of the joint signi�cance of the

excluded instruments constitutes a statistic commonly used for such test). The validity of the latter

condition is more di¢ cult to test and, although, if the demand equations are over-identi�ed (the num-

ber of excluded instruments exceeds the number of included endogenous variables), the overidentifying

restrictions may be tested via the J statistic of Hansen (1982), there are limits to the extent to which

the uncorrelation condition in itself can be tested in an entirely convincingly way.

4.2.5 Consumer Demand Estimation Results

Table 2 presents the demand estimation results, with the di¤erent columns reporting distinct speci�cations

that vary on both the covariates included, the estimation procedure and the type of price instruments.

Speci�cation (1) reports the results of an ordinary least squares standard multinomial logit model re-

gression. This �rst speci�cation includes price, demographic and competition variables as covariates.

Further, it considers a quadratic functional form for ' (bj) and captures heterogeneity by interacting

price with observable demographic characteristics. The coe¢ cients on these di¤erent covariates are all

of the expected sign but mostly statistically insigni�cant. The price coe¢ cient is one example of the

latter, suggesting that the average consumer is price insensitive. The interactions with household size

and consumer age are also statistically insigni�cant suggesting that these observed demographics do not

explain price sensitiveness. The interaction with household income is, however, highly signi�cant indicat-

ing that households with higher income are less price sensitive. The coe¢ cients on package size suggest

that consumers value package size at a statistically signi�cant decreasing rate. Finally, the coe¢ cients

on demographic and competition covariates are statistically insigni�cant. This indicates that the utility

of purchasing (and not purchasing) is not explained by the observed demographics nor impacted by the

number of nearby grocery, convenience stores and pharmacies.

The structural error term of speci�cation (1) includes the full �jms since the speci�cation does not

control for the mean valuation for the unobserved characteristics. In speci�cation (2), we include UPC

�xed e¤ects in order to fully control for �j .
12 This increases the absolute value of the price coe¢ cient,

which suggests that prices may be positively correlated with that mean, which will underestimate con-

sumer price sensitivity if not accounted for. We interpret the e¤ects on the price coe¢ cient as evidence

12Moreover, this captures �exible non-linearities in ' (bj).
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that controlling for �j matters. The price coe¢ cient suggests that the average consumer is, in fact, price

sensitive. The interactions with household size and consumer age remain statistically insigni�cant in-

dicating that these observed demographics do not explain price sensitiveness. Similarly, the interaction

with household income remains highly signi�cant suggesting that households with higher income are less

price sensitive. While most demographic covariates remain statistically insigni�cant, the coe¢ cient on

age becomes statistically signi�cant indicating that the utility of purchasing lowers with age. Finally, the

coe¢ cients on the competition covariates seem to suggest that the utility of not purchasing is higher with

more nearby pharmacies in the area, while the number of nearby grocery and convenience stores remain

not having a statistically signi�cant impact.

Speci�cation (2) controls for UPC �xed e¤ects that capture the mean valuation for the unobserved

UPC characteristics. However, it does not fully control for �jms. The error term includes UPC-invariant

and UPC-speci�c market/time deviations from that mean: �ms and ��jms, respectively, both of which, as

argued above, are taken into account in the pricing decision of �rms, potentially introducing correlation

with the price covariate. Speci�cations (3), (5) and (7) report the results of a generalized method of

moments standard multinomial logit model regression that replicate speci�cation (2) using each of the

types of instruments described above to account for the correlation between prices and �ms and ��jms.

The e¤ect on the price coe¢ cient seems sensitive to the choice of instruments. Although the �rst stage F -

test of the joint signi�cance of the excluded instruments is statistically signi�cant, the over-identi�cation

test is rejected, for all types of instruments, suggesting that the identifying assumptions are not valid.

In order to reduce the requirements on the instruments, we estimate speci�cations (4), (6) and (8)

that include market- and time-�xed e¤ects, �m and �s, respectively, that control for �ms, UPC-invariant

market and time deviations from the valuation mean. �ms may be a function of unobserved demographics,

and if those unobserved demographics are correlated with prices, �ms will be correlated with prices. The

inclusion of these �xed e¤ects increases the absolute value of the price coe¢ cient, which suggests that

prices may be positively correlated with �ms, which will underestimate consumer price sensitivity if not

accounted for. We interpret the e¤ects on the price coe¢ cient as evidence that controlling for �ms matters.

The �rst stage F -test of the joint signi�cance of the excluded instruments is, again, statistically signi�cant

for all types of instruments. However, controlling for the unobserved demographics via �ms eliminates

the omitted-variable bias and improves the over-identi�cation test statistic. In the case of the BLP type

instruments, the improvement is such that the instruments are no longer rejected, suggesting that the BLP

identifying assumption is valid. We explored the sensitivity of our results to the inclusion of market/time

�xed e¤ects, �ms, and they were found to be robust. In order to avoid increasing unnecessarily the

dimensionality of our problem, we controlled for �ms using market- and time-�xed e¤ects, �m and �s,

respectively.

Finally, speci�cation (9) reports the results for the full multinomial random-coe¢ cients logit model

with BLP type instruments. The results suggest that the average consumer is price sensitive. The in-

teraction with household income is, once again, statistically signi�cant con�rming that households with

higher income are less price sensitive. The remaining interactions with household size and consumer age

are statistically insigni�cant indicating that these observed demographics do not explain price sensitive-
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ness. The standard deviation coe¢ cients are also statistically insigni�cant, which suggests that most of

the heterogeneity is due to demographics.

Table 3 reports a sample of the estimated median (across the 643 market-time period combinations)

own- and cross-price elasticities computed according to the estimates from speci�cation (9) in Table

2. The average (across the 56 UPCs) of the median of the estimates of the own-price elasticity is �8:9.
While such elasticities may seem relatively high, when one takes into account the fact that there is a large

number of UPCs typically produced by large multiproduct �rms, the elasticities seem quite reasonable. If

we were to look at own-price elasticities across products or brands, considering the cross-price elasticities

of all the other UPCs that the company owns, the magnitudes would be lower. The average of the

median of the estimates of the cross-price elasticity is 0:1. By a similar argument as above, while such

elasticities may seem relatively low, if we were to look at cross-price elasticities across products or brands,

the magnitudes would be higher.

4.3 Step 1: Recover Unobserved Marginal Costs & Identify the Competitive Setting
of Firms in the Industry

We now move on to recover the unobserved marginal costs of all the relevant UPCs and identify the

competitive setting of �rms in the industry. In a typical competition policy case, we would perform

such analysis pre-acquisition. However, the speci�cities of the data used in the demand estimation (step

0) require that we slightly adjust the methodology. Our data ranges from 1994 to 1996, a period that

postdates Gillette�s acquisition of 22:9% of non-voting stock in Eemland. As a consequence, we are

required to recover marginal costs and identify the competitive setting of �rms in the industry in a post-

acquisition period (and perform counterfactuals about prior facts). To do so, we focus on the data from

1994 so that we recover the marginal costs and identify the competitive setting of �rms for the earliest

post-acquisition period possible. Let s > t denote this period.

We identify the competitive setting of �rms that gave rise to 1994 data by recovering marginal cost

information using two sets of �rst-order conditions: non-cooperative and coordination, (8) and (12),

respectively. However, to do so, the speci�cities of the data used in the demand estimation (step 0)

require that we, once more, slightly adjust the methodology. The reason being that, in our empirical

application, we use retail data to infer manufacturer behavior. As a consequence, we must rewrite the

operating pro�t of each manufacturer �rm in terms of the retail price.

Let pwjms denote the manufacturer�s price of UPC j in market m in period s and mcwjms denote the

manufacturer�s marginal cost of producing an additional pack of UPC j in market m and period s, and

transporting it from the plant to the retailer store. Hence, the operating pro�t of each manufacturer �rm

f in period s, de�ned in terms of the manufacturer�s price, is given by:

�fs (p
w
s ;p

r
s) =

X
m2�

8<: X
j2�fms

�
pwjms �mcwjms

�
qjms

�
prfms;p

r
�fms

�
� Cfms

9=; ; (22)

where pws , p
r
s, p

r
fms and p

r
�fms have the same interpretation as before, but with reference to the manu-
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facturer and retail�s price, respectively.

Let alsomgrjms = p
r
jms�pwjms�mcrjms denote the margin of the retailer from selling a pack of UPC j in

market m in period s, where prjms is (as before) the corresponding retail price and mc
r
jms is the retailer�s

marginal cost of getting the additional pack to the store shelves and selling it. We can rearrange this

margin in terms of the manufacturer�s price (pwjms = p
r
jms�mcrjms�mgrjms) and use the result to rewrite

the operating pro�t of each manufacturer �rm f in period s in terms of the retail price as follows:

�fs (p
r
s) =

X
m2�

8<: X
j2�fms

�
prjms �mcrjms �mgrjms �mcwjms

�
qjms

�
prfms;p

r
�fms

�
� Cfms

9=; : (23)

This implies that, in our application, the vector of marginal costs recovered, from either the set of

�rst-order conditions (8) or (12), for each market m and period s, include three elements:

(mcwms +mc
r
ms +mg

r
ms) = p

r
ms �
ms (prms)

�1Gqms (p
r
ms) ; (24)

where mcwms, mc
r
ms and mg

r
ms denote the vectors of manufacturer marginal cost, retailer marginal

cost, and retailer margin, respectively, in market m and period s. Although we do not model the

interaction between manufacturers and retailers explicitly, this is consistent with a wide variety of models

of manufacturer-retailer interaction, since it allows the retailer margin to be free �oating over UPCs,

markets and time periods.

4.3.1 Recover Unobserved Marginal Costs under Non-Cooperative Behavior

In order to recover the vector of marginal costs using the �rst set of �rst-order conditions, referent to the

non-cooperation case, we must derive matrix 
ms using a normalized weight matrix W, with a typical

element given by wfg for any f; g 2 =, computed using the post-acquisition 1994�s voting and non-voting
stock of the owners in the di¤erent manufacturing �rms. We make use of two sources of information

to determine data: proxy statements (schedule 14A) �lled by �rms with the Securities and Exchange

Commission, and competition agencies decisions regarding operations involving any of the �rms.

Two comments are in order at this point to compute the normalized weight matrix W. First, we

use the data on the voting and non-voting stock to compute the �nancial and voting rights of each

owner, which is relatively straightforward. We must then infer the corporate control rights of each owner

from the vector of voting rights within the �rm. To do so, we must make an assumption regarding

the measurement of corporate control rights. Second, public data is restricted to identify large external

owners, whose rights (directly or together with a¢ liates) typically exceeds 5%. As a consequence, we

must make an assumption regarding the �nancial and corporate control rights of the remaining minority

external owners. As such, we make the following two assumptions:

Assumption 6 The corporate control right each owner has over the decision-making within a �rm is

measured by the voting rights she holds in the �rm.
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This assumption is, as shown by Azar (2017), microfounded through a probabilistic voting model in

which two potential managers compete in Downsian lines for the owner�s votes by maximizing the expected

vote share within the �rm. Further, it constitutes a natural benchmark and it is merely illustrative.

Moreover, it has relatively innocuous implications in our application post-acquisition, since owners, as

we will discuss below, do not have con�icting views on the best strategy to pursue. As a consequence,

the recovered marginal costs are invariant to the control weight�s distribution among owners.13 Finally,

the proposed methodology is not constrained to this assumption. As suggested by Azar (2017), we can,

alternatively, microfound measuring corporate control by the Banzhaf (1965)�s power index.14

Assumption 7 Minority external owners do not engage in common-ownership and coalesce.

This assumption also constitutes a natural benchmark and it is merely illustrative. It implies that

each �rm�s minority external owners agree on the best strategy to pursue, coalescing into a single �ctitious

concentrated external owner. As a consequence, the recovered marginal costs are invariant to the distri-

bution of �nancial and corporate control rights among those owners. This constitutes the limiting case

in which the degree of in�uence of a �rm�s minority external owners over the decision-making within the

�rm is assumed to be the maximum possible. Please see Leech (2002) and Levy (2011) for a description

of alternative approaches.

Table 4 presents the �nancial and the corporate control rights (under Assumptions 6 and 7) of each

owner, both internal and external, over the manufacturing �rms in the industry in 1994. Let = �
f1; : : : ; 6g denote the set of owners that are internal to the industry, each of which is indexed by j, and
�n= � f7; : : : ; 22g denote the set of owners that are external to the industry, each of which is indexed by
k.15 Table 4, Panel A addresses the ownership rights of the six internal owners. It suggests that, in 1994,

the �rms in the industry did engage in cross-ownership. On March 22, 1993, Warner-Lambert acquired

Wilkinson Sword for $142 million to Eemland, that had put the razor blade company up for sale the year

before. The sale was prompted after the European Commission, in November, ordered Gillette to sell

its stake in Eemland because of antitrust concerns. Table 4, Panel B addresses the ownership rights of

the sixteen external owners (including the �ctitious minority owners). It suggests that, in 1994, external

owners did not engage in common-ownership at all. Having established the �nancial and the corporate

control rights of each owner, we have all the information required to compute the elements wfg for all

f; g 2 = of the normalized weight matrix W in the non-cooperation case. As an illustration, Appendix

13Although, in our empirical application, post -acquisition, the recovered marginal costs are not a¤ected by the distribution
of corporate control rights among owners, in general this is not true. In cases of cross- or common-ownership, the owners of a
�rm will typically have con�icting views on the best strategy to pursue. Owers with interests in di¤erent �rms may hence use
their voting rights to in�uence the manager to pursue a less aggressive strategy than the strategy desired by the remaining
owners. As a consequence, the question of how to measure corporate control rights is key and a careful evaluation of the true
corporate control rights is essential. If, for instance, the assumed distribution of corporate control rights overestimates the
true in�uence that cross- or common-owners have over the manager of a �rm, the methodology will infer a less aggressive
behavior towards rivals and consequently, for a given observed price level, overestimate marginal costs.
14Goppelsroeder, Schinkel and Tuinstra (2008) suggests we could alternatively measure corporate control by the Shapley-

Shubik (1954)�s power index.
15Table 4 includes some external owners that, in 1994, post-acquisition, did not hold any stock in any of the manufacturer

�rms in the industry. They are included for modelization purposes because, as it will become apparent in the next section,
they held stock, in 1989, pre-acquisition.
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B.2 describes the step-by-step details of this computation, which yields:

W =

26666666664

1.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 1.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 1.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 1.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 1.0000 1.0000

0.0000 0.0000 0.0000 0.0000 1.0000 1.0000

37777777775
:

This result implies that (i) the owners of BIC, Gillette, American Safety Razor and Private Labels agree

(and give the appropriate incentives) that the pricing decisions of each (corresponding) manager should

maximize the present discounted value of the �rm�s stream of own operating pro�ts, (ii) the owners

of Warner-Lambert and Wilkinson Sword agree (and give the appropriate incentives) that the pricing

decisions of each (corresponding) manager should maximize the present discounted value of the stream

of joint operating pro�ts.

Having established the elements of the normalized weight matrixW, we can then derive matrix 
ms
using the consumer demand model and the price e¤ects estimated in step 0. Finally, we can couple 
ms
within the set of �rst-order conditions (8) to recover the marginal costs under non-cooperative behavior

for each UPC and market in 1994. Table 5 presents these recovered costs (that include the three elements

described above) for a selection of UPCs. Given that they vary by market and time period, we present

the median of each selected UPC across the 162 market-time combinations. The overall median recovered

marginal cost per UPC is $2:235, which re�ects a median margin of $0:455 over the observed prices.

4.3.2 Recover Unobserved Marginal Costs under Coordinated Behavior

In order to recover the vector of marginal costs under the coordination case, the procedure is relatively

simpler when compared to the one outlined above. The reason being that we must derive matrix 
ms
using a normalized weight matrixW with a typical element straightforwardly given by wfg = 1 for any

f; g 2 =. We do so using, as before, the consumer demand model and the price e¤ects estimated in step 0.
Finally, we can couple 
ms within the set of �rst-order conditions (12) to recover the marginal costs for

each UPC and market in 1994. Table 5 presents the median of these recovered costs (that, again, include

the three elements described above) for a selection of UPCs. The overall median recovered marginal cost

per UPC is $2:113, which re�ects a median margin of $0:577 over the observed price, slightly higher than

the one established under non-cooperative behavior.

4.3.3 Identify the Competitive Setting of Firms in the Industry

In order to identify the competitive setting of �rms in the industry, we follow the empirical literature that

attempts to evaluate the observed conduct of �rms. To do so, we compare the recovered cost information

to a crude observed equivalent cost measure. The procedure is as follows.

First, we decompose (with the obvious exception of private labels) the two sets of recovered marginal
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costs (each of which include, as discussed above, three elements: mcrjms + mg
r
jms + mc

w
jms) into two

parts: mcwjms and (mc
r
jms +mg

r
jms). We do so by using the gross retail margin (p

r
jms � pwjms), a variable

not used in the demand side estimation for exactly this purpose, to capture (mcrjms + mg
r
jms), since

(prjms � pwjms) = (mcrjms +mgrjms). This allows us to straightforwardly retrieve mcwjms.
Second, we use the decomposed portion mcwjms to compute (for reasons that will become apparent in

a moment) an industry operating pro�t (gross of �xed costs) to sales ratio, as follows:

salesratioinds =

P
f2=�

P
m2�

P
j2�fms

�
pwjms �mcwjms

�
qjms

�
prfms;p

r
�fms

�
P
f2=�

P
m2�

P
j2�fms p

w
jmsqjms

�
prfms;p

r
�fms

� ; (25)

where =� denotes the set = not including the �rm manufacturing private labels (for which we can not

perform the above decomposition).

Third, we compute 95 percent con�dence intervals for this industry operating pro�t to sales ratio using

the following bootstrap procedure: (i) we assume that the estimated demand parameters are the true

means and that the estimated variance-covariance matrix of the demand parameters is the true variance-

covariance matrix, (ii) we take 2; 000 random draws of the demand parameters assuming a multivariate

normal distribution, (iii) we compute the above ratio for each draw of the demand parameters, which

we then use to construct a percentile bootstrap 95% con�dence interval. Figure 1 displays the 95%

con�dence interval for the above ratio inferred from the two sets of recovered marginal costs, i.e., under

non-cooperative and coordinated behavior, respectively. The former ranges from 20:0% to 38:4%, while

the latter ranges from 28:2% to 99:8%.

Finally, we confront the 95 percent con�dence intervals inferred from the two behaviourally assump-

tions to the actual industry ratio. To do so, we use crude accounting estimates. The 1994�s 10-K

regulatory �lings of the manufacturers in the industry support an industry operating pro�t to sales ratio

of 29:8%. This implies that we can not reject the null hypothesis that the �rms behavior is non-cooperative

neither that it is coordinated. As a consequence, we proceed the analysis considering the marginal costs

recovered under both assumptions, which are presented in Table 5.

4.4 Step 2: Compute the Critical Threshold Pre-Acquisition

Having identi�ed the competitive setting of �rms and recovered the corresponding unobserved marginal

costs for all the relevant UPCs, we proceed to step 2 in order to compute the critical threshold pre-

acquisition. To do so, we �rst simulate the counterfactual equilibrium prices that would have arisen

under the �nancial and corporate control rights of each owner, both internal and external, over the

manufacturing �rms in the industry pre-Gillette�s 1989 initial o¤er. These rights are presented (under

Assumptions 6 and 7) in Table 6. We use this information to compute the elements wfg for all f; g 2 =
of the normalized weight matrix W in 1989. Appendix B.3. presents the step-by-step details of this

computation, which yieldsW = I. This implies that, in 1989, pre-acquisition, owners agree (and give the

appropriate incentives) that each manager should maximize the present discounted value of the �rm�s

stream of own operating pro�ts. This result derives from the fact that cross- and common-ownership
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rights are absent (since Wilkinson Sword is, in the pre-acquisition period, independent of the remaining

�rms in the industry).

4.4.1 Counterfactual Equilibrium Prices

We simulate the counterfactual equilibrium prices under the assumption that the competitive setting

among �rms and the vector of marginal costs were not altered between 1989 and 1994. To do so,

we make use of the 1989�s normalized weight matrix W (which, as discussed above, is diagonal), the

consumer demand model, the price e¤ects estimated in step 0, and the two sets of unobserved marginal

costs identi�ed in step 1 - within the �rst-order conditions (8), (12) and (15), respectively, to derive the

counterfactual equilibrium pre-acquisition prices for each UPC and market under the three regimes of the

tacit coordination model.

Table 7 reports the median of the results (across all markets) for a sample of UPCs. We begin by

addressing the punishment regime. If we use the set of unobserved marginal costs derived under the

assumption that �rms in 1994 are behaving non-cooperatively, the results suggest that, under 1989�s

structure of �nancial and corporate control rights, in which Wilkinson Sword is independent of the

remaining �rms in the industry, the median punishment (non-cooperative) equilibrium price would have

been $2:690. This equilibrium price is exactly the same as the median price observed in 1994, despite

the fact that, in the pre-acquisition structure, Warner-Lambert would not internalize the e¤ects of price

changes on the stream of operating pro�ts of Wilkinson Sword (and vice-versa), since Wilkinson Sword

scale within the industry is tri�ing.16 If, however, we use the set of unobserved marginal costs derived

under the assumption that �rms in 1994 are engaging in coordinated behavior, the results suggest that,

under 1989�s structure of �nancial and corporate control rights, the median non-cooperative equilibrium

price would have been $2:578. This equilibrium price is lower than the median price observed in 1994

($2:690) since non-cooperative prices do not internalize the e¤ects of price changes on the stream of

operating pro�ts of rival �rms.

We now address the agreement regime. If we use the set of unobserved marginal costs derived

under the assumption that �rms in 1994 are behaving non-cooperatively, the results suggest that the

1989�s median agreement (coordinated) equilibrium price would have been $2:768, $0:078 higher than

the equilibrium price arising in a non-cooperative competitive setting. Moreover, an analysis by �rm

(non-tabulated) suggests that this price di¤erence is larger for smaller �rms, indicating that those are the

ones that tend to bene�t more from the full internalization induced by tacit coordination. If, however, we

use the set of unobserved marginal costs derived under the assumption that �rms in 1994 are engaging

in coordinated behavior, the results suggest that the 1989�s median coordinated equilibrium price would

have been $2:690, which equals the median price observed in 1994 since coordinated equilibrium prices

do not depend onW.

Finally, we address the deviation regime. The results suggest that, for both sets of unobserved

16The only median impact is on Wilkinson Sword UPCs. The median non-cooperative equilibrium prices for WS Colors 5r
and WS Ultra Glide Twin 5r would be $1:268 and $1:668 (Table 7), respectively, both slightly lower than the 1994 observed
prices of $1:290 and $1:690 (Table 5) since, in the pre-acquisition industry structure, Wilkinson Sword does not internalize
the e¤ects of price changes on Warner-Lambert UPCs.
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marginal costs identi�ed in step 1, the incentive to defect is non-negligible, with each deviant �rm

undercutting coordinated prices considerably, to a level close to that of the non-cooperative equilibrium.

Moreover, an analysis by �rm (non-tabulated) suggests that this price decrease is larger for smaller �rms,

since they typically enjoy a smaller portfolio e¤ect.

Having computed the counterfactual equilibrium prices for the three regimes of the tacit coordination

model, we then use them as an input to the consumer demand model estimated in step 0 so to derive the

corresponding counterfactual equilibrium quantities. We then use the equilibrium prices and quantities,

jointly with the unobserved marginal costs recovered in step 1, to compute each �rm�s counterfactual

equilibrium operating pro�t for each market and time period. We perform this analysis, again, for each

regime of the tacit coordination model. We then extrapolate the corresponding results for the US economy

as a whole. In order to do so, we compute, for each �rm and regime of the tacit coordination model,

the average annual operating pro�t across the di¤erent markets (here a store-quarter combination) and

multiply the corresponding result by the US economy annual potential market to obtain the counterfactual

annual operating pro�t of each �rm for the US economy as a whole. Finally, we use the latter to (i)

examine the incentives from deviating and maintaining the tacit coordinated agreement, and (ii) compute

the minimum discount factor, both, for each �rm in the market. We will address each, in turn, below.

4.4.2 Non-Deviation Conditions

The annual bene�t of each �rm f in the market from deviating the tacit coordinated agreement is,

since pre-acquisition W = I, captured by the di¤erence between the �rm�s deviation and coordinated

counterfactual equilibrium annual operating pro�t, i.e., �f
�
pdf ;p

c
�f

�
� �f (pc), while the annual bene�t

from maintaining coordination is captured by the di¤erence between the �rm�s coordinated and non-

cooperative counterfactual equilibrium annual operating pro�t, i.e., �f
�
pdf ;p

c
�f

�
��f (pnc). The results,

presented in Table 8, are consistent with the theoretical literature on the impact of �rm asymmetry on

the likelihood of coordination: Compte, Jenny and Rey (2002), Vasconcelos (2005), and Kuhn (2004).

First, in the absence of binding capacity constraints, smaller �rms tend to be maverick �rms, i.e.,

tend to have the greatest relative incentive to deviate, since they are typically the ones that can bene�t

the most from the demand e¤ect induced by the disruption of the coordinating agreement. If we use

the set of unobserved marginal costs derived under the assumption that �rms in 1994 are behaving non-

cooperatively, the results suggest that, under 1989�s structure of �nancial and corporate control rights,

the bene�t of smaller �rms like American Safety Razor and Wilkinson Sword from deviating is 13:149%

and 13:881% of their annual coordinated operating pro�t, respectively. If, however, we use the set of

unobserved marginal costs derived under the assumption that �rms in 1994 are engaging in coordinated

behavior, the results suggest a bene�t of 25:631% and 30:165%, respectively.

Second, larger and smaller �rms, both, tend to bene�t the most from maintaining the coordinated

arrangement. The latter because coordination allows them to enjoy a substantial price increase, as

discussed above. The former because coordination allows them to bene�t from a small price increase

(when compared with the larger �rms) over a large demand base. If we use the set of unobserved

marginal costs derived under the assumption that �rms in 1994 are behaving non-cooperatively, the
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results suggest that, under 1989�s structure of �nancial and corporate control rights, the bene�t of a large

(small) �rm like Gillette (Wilkinson Sword) from maintaining the coordinated arrangement is around

4:754% (2:807%) of the annual coordinated operating pro�t. If, however, we use the set of unobserved

marginal costs derived under the assumption that �rms in 1994 are engaging in coordinated behavior, the

results suggest that the bene�t of a large (small) �rm like Gillette (Wilkinson Sword) from maintaining

the coordinated arrangement is around 8:812% (8:541%) of the annual coordinated operating pro�t.

4.4.3 Minimum Discount Factor and Critical Threshold

The minimum discount factors that ensure that the supergame grim strategy vector �grim constitutes a

sub-game perfect equilibrium are also presented in Table 8. If we use the set of unobserved marginal costs

derived under the assumption that �rms in 1994 are behaving non-cooperatively, the minimum discount

factors, under 1989�s structure of �nancial and corporate control rights, range from 0:244 (Gillette) to

0:928 (American Safety Razor). If, however, we use the set of unobserved marginal costs derived under

the assumption that �rms in 1994 are engaging in coordinated behavior, the minimum discount factors

range from 0:271 (Gillette) to 0:830 (American Safety Razor). In both cases, the results imply that

the critical threshold is given by American Safety Razor�s minimum discount factor: 0:928 and 0:830,

respectively. In order to assess the coordinated e¤ects of partial horizontal acquisitions, we propose to

evaluate their impact on these two sets of critical thresholds.

However, before doing so, and for completeness, we examine if pre-acquisition, i.e., under 1989�s

structure of �nancial and corporate control rights, the grim strategy vector �grim would have constituted,

in fact, a sub-game perfect equilibrium. We perform this examination by comparing, for each �rm, the

above derived minimum discount factors to the actual discount factors. This requires us to infer the

actual discount factor of each �rm�s owners in 1989. To do so, we compute the cost of equity of each �rm

using a CAPM asset pricing model, in the lines of Davis and Huse (2010).17 The results, also presented

in Table 8, con�rm the validity of modelling the discount factor to be the same for all �rms. Further,

they suggest that, if we use the set of unobserved marginal costs derived under the assumption that

�rms in 1994 are behaving non-cooperatively, the 1989�s minimum discount factors are lower than the

actual discount factors for all �rms but one, American Safety Razor. This seems to indicate that, if

�rms in 1994 were behaving non-cooperatively, the supergame grim strategy vector �grim would not have

constituted a sub-game perfect equilibrium pre-acquisition. Or, in other words, it seems to indicate that,

if �rms in 1994 were behaving non-cooperatively, they would also have been behaving non-cooperatively

in 1989. If, however, we use the set of unobserved marginal costs derived under the assumption that

�rms in 1994 are engaging in coordinated behavior, the 1989�s minimum discount factors are lower than

the actual discount factors, for all �rms, with no exception. This seems to indicate that, if �rms in 1994

were engaging in coordinated behavior, the supergame grim strategy vector �grim would have constituted

a sub-game perfect equilibrium pre-acquisition. Or, in other words, it seems to indicate that, if �rms in

17 In order to derive the cost of equity, we (1) use the market yield on U.S. Treasury securities at 10-year constant maturity,
quoted on investment basis, as the risk-free rate, (2) use Damodar implied equity risk premiums for the US market, calculated
using the S&P 500, as the market risk premium, and �nally, (3) use published historical betas from Thomson Reuteurs.

33



1994 were engaging in coordinated behavior, they would also have been engaging in coordinated behavior

in 1989.

4.5 Step 3: Compute the Critical Threshold Post-Acquisition

Having identi�ed the pre-acquisition critical threshold, we proceed to step 3 in order to empirically ex-

amine if such threshold is impacted by Gillette�s acquisition of 22:9% of the non-voting stock of Eemland.

However, in order to illustrate the applicability of our empirical methodology, in addition to the above

actual acquisition, we also empirically examine, as a comparison, the impact of �ve other hypotheti-

cal acquisitions on critical thresholds. In total, we address the following set of actual and hypothetical

acquisitions cases:

1. Gillette acquires 100% of the voting stock of Wilkinson Sword. This acquisition induces a merger,

the extreme case of a �nancial and a corporate control cross-ownership structure, and is examined

in order to illustrate that such acquisitions are nested in our empirical structural methodology.

2. Berkshire Hathaway, Gillette�s largest external owner, acquires 100% of the voting stock of Wilkin-

son Sword. This acquisition induces a �nancial and a corporate control common-ownership structure

and is examined in order to illustrate the di¤erential impact of acquisitions involving 100% of the

voting rights by internal and external owners.

3. Gillette acquires 22:9% of the voting stock of Wilkinson Sword. This acquisition induces a �nancial

and a corporate control cross-ownership structure and is examined in order to illustrate the di¤er-

ential impact between full acquisitions of voting rights and partial acquisitions of voting rights by

internal owners.

4. Berkshire Hathaway acquires 22:9% of the voting stock of Wilkinson Sword. This acquisition

induces a �nancial and a corporate control common-ownership structure and is examined in order

to illustrate the di¤erential impact of partial acquisitions of voting rights by internal and external

owners.

5. Gillette acquires 22:9% of the non-voting stock of Wilkinson Sword. This acquisition induces a

�nancial cross-ownership structure and is examined in order to illustrate the di¤erential impact

between acquisitions of voting and non-voting rights by internal owners.

6. Berkshire Hathaway acquires 22:9% of the non-voting stock of Wilkinson Sword. This acquisi-

tion induces a �nancial common-ownership structure and is examined in order to illustrate the

di¤erential impact of partial acquisitions of nonvoting rights by internal and external owners.

The procedure is similar to the one outlined in step 2 and begins by simulating the counterfactual

equilibrium prices that would arise post-acquisition. To do so, we must recompute the normalized weight

matrix W for each of the above six acquisition cases, which we present in Appendix B.4. The results
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suggest the following. Acquisition case 1 would have induced the managers of Gillette and Wilkinson

Sword to behave, e¤ectively, as a single entity, maximizing the present discounted value of their joint

stream of operating pro�ts. Acquisition case 2 would have induced the managers of Gillette and Wilkinson

Sword to maximize the present discounted value of a weighted average of the stream of operating pro�ts of

the two �rms. The reason is as follows. One the one hand, Wilkinson Sword�s manager would internalize

Gillette�s stream of operating pro�ts because Berkshire Hathaway, Wilkinson Sword�s single controlling

owner, would hold �nancial rights in Gillette. On the other hand, Gillette�s manager would internalize

Wilkinson Sword�s stream of operating pro�ts because Berkshire Hathaway, one of Gillette�s controlling

owners, would hold �nancial rights in Wilkinson Sword. This suggests that full acquisitions that give rise

to a common-ownership structure of �nancial and corporate control rights align the interests of the �rms

involved in the acquisition in the same qualitative vein as a merger. The only di¤erence is solely on the

weight attributed to the involved rival �rm�s operations.

Acquisition cases 3 and 4 would also have induced the managers of Gillette and Wilkinson Sword to

maximize the present discounted value of a weighted average of the stream of operating pro�ts of the two

�rms. The reason is as follows. One the one hand, Wilkinson Sword�s manager would internalize Gillette�s

stream of operating pro�ts because at least one of Wilkinson Sword�s controlling owners, all Gillette�s

controlling external owners via Gillette�s cross-ownership stake in case 3 and Berkshire Hathaway in case

4, would hold �nancial rights in Wilkinson Sword. On the other hand, Gillette�s manager would internalize

Wilkinson Sword�s stream of operating pro�ts because at least one of Gillette�s controlling owners, all

Gillette�s controlling external owners via Gillette�s cross-ownership stake in case 3 and Berkshire Hathaway

in case 4, would hold �nancial rights in Wilkinson Sword. This suggests that partial acquisitions that give

rise to a cross- or common-ownership structure of �nancial and corporate control rights align the interests

of the �rms involved in the acquisition in the same qualitative vein as a merger. The only di¤erence is,

again, solely on the weight attributed to the involved rival �rm�s operations.

Finally, acquisition cases 5 and 6 would have induced (for case 5, in fact, induced, since the acquisition

actually occurred) the manager of Gillette to maximize the present discounted value of a weighted average

of the stream of operating pro�ts of the two �rms. The reason is as follows. At least one of Gillette�s

controlling owners, all Gillette�s controlling external owners via Gillette�s cross-ownership stake in case 5

and Berkshire Hathaway in case 6, would hold �nancial rights in Wilkinson Sword. Note, in contrast with

the previous acquisition cases, the manager of Wilkinson Sword would not internalize Gillette�s stream

of operating pro�ts because none of Wilkinson Sword�s controlling owners would hold �nancial rights in

Gillette. This suggests that partial acquisitions that give rise to a cross- or common-ownership structure

of �nancial rights do not align the interests of the �rms involved in the acquisition in the same qualitative

vein as a merger.

To sum up, the results suggest a stark contrast among the six acquisition cases above. Acquisition cases

1 to 4, by involving corporate control, change the pricing incentives of two �rms, Gillette (the acquiring

party, either the �rm itself or its controlling external owners) and Wilkinson Sword (the acquired �rm),

while acquisition cases 5 to 6, by involving solely �nancial rights, change the pricing incentives of a single

�rm, Gillette (the acquiring party, either the �rm itself or its controlling external owners). In addition to
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this stark contrast, the six acquisition cases above also di¤er on the weight attributed to the (involved)

rival stream of operating pro�ts, whose quanti�cation is a key advantage of our proposed methodology.

Having established the new normalized weight matrixW for each of the above six acquisition cases,

we can simulate the counterfactual equilibrium prices that would arise post-acquisition.

4.5.1 Counterfactual Equilibrium Prices

We simulate the counterfactual equilibrium prices under the assumption that the competitive setting

among �rms and the vector of marginal costs are not altered post-acquisition. As a consequence, we just

have to simulate counterfactual equilibrium prices for two regimes of the tacit coordination model: pun-

ishment and deviation. The reason being that, under the above assumption, the agreement (coordinated)

equilibrium prices pre- and post-acquisition coincide. We perform the simulation by making use of the

new normalized weight matrixW for each of the above six acquisition cases, the consumer demand model,

the price e¤ects estimated in step 0, and �nally the two sets of unobserved marginal costs identi�ed in

step 1, which we coupled within the �rst-order conditions (8) and (15), respectively, for each UPC and

market. The results of this simulation are reported in Table 9, which presents the median percentage

change in the counterfactual punishment (non-cooperative) and deviation equilibrium prices, for each of

the above six acquisition cases, relative to the corresponding pre-acquisition levels for a sample of UPCs

across all markets.

In acquisition cases 1 to 4, the manager of Gillette internalizes Wilkinson Sword�s stream of operating

pro�ts and vice-versa. The results suggest that this internalization induces an increase in the non-

cooperative and deviation equilibrium prices of the two �rms: between 0:000% to 0:058% for Gillette and

between 0:226% to 26:298% for Wilkinson Sword, depending on the focus (i.e., on the acquisition case

under analysis, on the UPC under consideration, on the assumption about the �rms 1994 behavior, and

on whether the emphasis is on non-cooperative or deviation equilibrium prices). This increase is higher

for Wilkinson Sword since it internalizes a higher number of UPCs than Gillette. Further, the results

also suggest that prices are not strong strategic complements, since the remaining �rms, BIC, American

Safety Razor, Private Labels and Warner-Lambert, maintain prices unchanged or increase them very

slightly, up to 0:002%, depending on the focus. Finally, the results are consistent with the DoJ�s decision

of instituting a civil proceeding against Gillette�s initial proposed acquisition of 100% of the voting stock

of Wilkinson Sword, since although the price impact on the industry as a whole is diminute, the impact

on Wilkinson Sword UPCs is substantial.

In acquisition cases 5 to 6, the manager of Gillette internalizes Wilkinson Sword�s stream of operating

pro�ts, but not vice-versa, since the acquisitions do not involve corporate control. The results suggest,

again, that this internalization induces an increase in Gillette�s non-cooperative and deviation equilibrium

prices: between 0:000% to 0:013%, depending on the focus. Further, the results also suggest that prices

are, again, not strong strategic complements, since the remaining �rms, BIC, American Safety Razor,

Private Labels, Warner-Lambert and Wilkinson Sword, maintain prices unchanged. Finally, the results

are consistent with the DoJ�s decision of allowing Gillette�s 22:9% nonvoting rights acquisition, since the

price impact is extremely low for all UPCs, including those from Wilkinson Sword.
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Having computed the counterfactual non-cooperative and deviation equilibrium prices for each of the

above six acquisition cases, we use them as an input to the consumer demand model estimated in step 0

so to derive the corresponding counterfactual equilibrium non-cooperative and deviation quantities. We

then use these equilibrium prices and quantities, jointly with the unobserved marginal costs recovered

in step 1, to compute each �rm�s equilibrium operating pro�t for each market under each of the above

six acquisitions. We perform this analysis, again, for the above two regimes of the tacit coordination

model: punishment and deviation. We then extrapolate the corresponding results for the US economy

as a whole, again, for each of the two regimes of the tacit coordination model and for each of the six

acquisition cases. Finally, we use the latter to (i) examine the incentives from deviating and maintaining

the tacit coordinated agreement, and (ii) compute the minimum discount factor, both, for each �rm in

the market. We will address each, in turn, below.

4.5.2 Non-Deviation Conditions

We use the post-acquisition counterfactual non-cooperative and deviation equilibrium annual operating

pro�t of each �rm in the market, jointly with the corresponding counterfactual coordinated equilibrium

annual operating pro�t previously derived, to compute the annual bene�t of deviating from the tacit

coordinated agreement and the annual bene�t from maintaining coordination, again, for each �rm in the

market and for each of the six acquisition cases. Since post-acquisitionW 6= I, the former is captured by
the di¤erence between the weighted sum of the deviation and the coordinated counterfactual equilibrium

annual operating pro�ts across all �rms in which the owners have, direct or indirectly, �nancial and/or

corporate control rights on, i.e.,
P
g2=wfg

�
�g

�
pdf ;p

c
�f

�
� �g (pc)

�
, while the latter is captured by

the di¤erence between the weighted sum of the coordinated and the non-cooperative counterfactual

equilibrium annual operating pro�ts across, again, all �rms in which the owners have, direct or indirectly,

�nancial and/or corporate control rights on, i.e.,
P
g2=wfg

�
�g

�
pdf ;p

c
�f

�
� �g (pnc)

�
.

The impact of acquisitions on the annual bene�t of deviating from the tacit coordinated agreement and

the annual bene�t from maintaining coordination is, in general, ambiguous and depends critically, both

quantitatively and qualitatively, on the estimated substitution patterns of consumers among products

and on the type of acquisition. This illustrates the importance of an empirical structural methodology

to quantitatively evaluate them in a di¤erentiated products setting.

The results of this analysis for the six acquisition cases described above are reported in Table 10. We

begin by addressing the results relative to the bene�t of deviating from the tacit coordinated agreement.

They suggest that (i) the incentives of the acquiring party�s �rm to deviate decrease after an acquisition

(independently of whether it involves full or partial �nancial or corporate control rights, by internal or

external owners), (ii) the incentives of the acquired �rm to deviate decrease after acquisitions involving

full or partial corporate control rights, by internal or external owners, but are una¤ected after acquisitions

involving full or partial �nancial rights, by internal or external owners, and (iii) the incentives of the

remaining �rms in the industry to deviate are una¤ected after an acquisition (independently of whether

it involves, again, full or partial �nancial or corporate control rights, by internal or external owners).

We now address the results relative to the bene�t of maintaining the tacit coordinated agreement.
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They suggest that (i) the incentives of the acquiring party�s �rm to maintain coordination decrease

after acquisitions involving full or partial corporate control rights, by internal or external owners, but

increase after acquisitions involving full or partial �nancial rights, (ii) the incentives of the acquired �rm

to maintain coordination increase after acquisitions involving full or partial corporate control rights, by

internal or external owners, but decrease after acquisitions involving full or partial �nancial rights, and

(iii) the incentives of the remaining �rms in the industry to maintain coordination decrease after an

acquisition (independently of whether it involves full or partial �nancial or corporate control rights, by

internal or external owners).

4.5.3 Minimum Discount Factor and Critical Threshold

We also use the post-acquisition counterfactual non-cooperative and deviation equilibrium annual operat-

ing pro�t of each �rm in the market, jointly with the corresponding counterfactual coordinated equilibrium

annual operating pro�t previously derived, to compute the minimum discount factors that ensure that

the supergame grim strategy vector �grim constitutes a sub-game perfect equilibrium. The results are

presented in Table 11 and seem to suggest that the minimum discount factor of (i) the acquiring party�s

�rm is non-increasing after an acquisition (independently of whether it involves full or partial �nancial

or corporate control rights, by internal or external owners), (ii) the acquired �rm is non-increasing after

acquisitions involving full or partial corporate control rights, but non-decreasing after acquisitions involv-

ing full or partial �nancial rights, and (iii) the remaining �rms in the industry is non-decreasing after

an acquisition (independently of whether it involves full or partial �nancial or corporate control rights,

by internal or external owners). These results are consistent with Davis and Huse (2010) and Ivaldi and

Lagos (2016). Further they extend their scope by distinguishing that the ownership right involved in the

acquisition matters for the incentives of the acquired �rm to coordinate.

Further, the results also imply that the critical threshold, in all acquisition cases and the two sets of

unobserved marginal costs identi�ed in step 1, is given by American Safety Razor�s minimum discount

factor. This suggests, since American Safety Razor is not, direct or indirectly, involved in any of the

acquisition cases, that the likelihood of coordinated conduct would have not increased after any those ac-

quisitions (since the minimum discount factor for an �rm not involved in an acquisition is non-decreasing).

Finally, and for completeness, we examine if post-acquisition, the grim strategy vector �grim would

have constituted, in fact, a sub-game perfect equilibrium. We perform this examination by comparing,

for each �rm, the above derived minimum discount factors to the actual discount factors. The results,

also presented in Table 11, suggest that, if we use the set of unobserved marginal costs derived under the

assumption that �rms in 1994 are behaving non-cooperatively, the post-acquisition�s minimum discount

factors are lower than the actual discount factors for all �rms but one, American Safety Razor. This

seems to indicate that, if �rms in 1994 were behaving non-cooperatively, the supergame grim strategy

vector �grim would not have constituted a sub-game perfect equilibrium post-acquisition. If, however, we

use the set of unobserved marginal costs derived under the assumption that �rms in 1994 are engaging in

coordinated behavior, the post-acquisition�s minimum discount factors are lower than the actual discount

factors, for all �rms, with no exception. This seems to indicate that, if �rms in 1994 were engaging
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in coordinated behavior, the supergame grim strategy vector �grim would have constituted a sub-game

perfect equilibrium post-acquisition.

5 Conclusions

This article proposes an empirical structural methodology to quantitatively evaluate the coordinated

e¤ects of actual and hypothetical partial horizontal acquisitions. The proposed methodology can cope

with acquisition settings involving all types of owners and ownership rights: owners that can be internal

to the industry and external to the industry; and ownership rights that can involve �nancial interests

and corporate control, can be direct and indirect, can be partial or full.

To do so, we consider a structural setting where asymmetric multi- and di¤erentiated-product �rms

interact repeatedly over time and across markets, and are assumed to follow the most basic enforcement

mechanism, grim-trigger strategies, in order to sustain a coordinated arrangement. This structural setting

is used to simulate �rms�counterfactual outcomes under the di¤erent regimes of the tacit coordination

model and evaluate quantitatively the likelihood of coordinated conduct pre- and post-acquisition by

examining the minimum discount factors for which tacit coordination can be sustained. This structural

approach to partial horizontal acquisitions may constitute a preferable approach compared to the current

indirect approach focused on measures of market concentration and on informal analyses of the features

of the market conducive to coordinated interaction.

We also provide an empirical application of the methodology to a variety of actual and hypotheti-

cal acquisitions in the wet shaving industry that give rise to cross- and common-ownership structures.

The results seem to suggest that the incentives of (i) the acquiring party�s �rm to coordinate are non-

decreasing after an acquisition (independently of whether it involves full or partial �nancial or corporate

control rights, by internal or external owners), (ii) the acquired �rm are non-decreasing after acquisitions

involving full or partial corporate control rights, but non-increasing after acquisitions involving full or

partial �nancial rights, and (iii) the remaining �rms in the industry are non-increasing after an acquisi-

tion (independently of whether it involves full or partial �nancial or corporate control rights, by internal

or external owners).

This article leaves many issues yet to be explored. Extensions of this methodology to Abreu (1986,

1988)�s optimal punishments, to not all-inclusive tacit coordination agreements, and to partial vertical

acquisitions constitute very interesting potential areas for future research.

Appendix A. Empirical Structural Methodology

A.1. Weight Function of the Manager

In structures in which cross- and common-ownership rights are absent, our proposed weight function reduces to the present

discounted value of the �rm�s stream of operating pro�ts. In order to see why, note that, in those cases, we have that Fu = F

and Cu = C (since in the absence of cross-ownership F� and C� constitute null matrices). This implies that the weight
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function of the manager of �rm f is given by:

$ft =
X1

s=t
�s�t

X
k2�


kf�kf�fs (ps) (26)

=
X1

s=t
�s�t

�X
k2�


kf�kf

�
�fs (ps) :

In turn, this implies that the weight matrix L is a diagonal matrix and that the normalized weight matrix W = I. As

consequence, we have that:

$0
ft =

X1

s=t
�s�t�fs (ps) : (27)

In other words, with no partial ownership rights of any kind, our proposed weight function yields that the manager of each

�rm should maximize the present discounted value of �rm�s stream of own operating pro�ts.

Appendix B. Empirical Application

B.1. Data Description and Preliminary Analysis

An important question is obviously whether the dataset is representative of the whole population buying disposable razor

products. For purposes of Gillette�s acquisition of 22:9% of the non-voting stock of Eemland, the DoJ (1990) characterized

the industry as follows:

Gillette accounts for 50% of all razor blade units (...). The next closest competitor is BIC with 20%, followed

by Warner-Lambert with 14%, Wilkinson with 3%, and American Safety Razor with less than 1% of unit sales.

(page 9)

Because this industry characterization does not account for private labels, we must be cautious in a straightforward

comparison with our dataset. However, it does suggest that our data is reasonably representative, although slightly over-

representing Gillette and underrepresenting BIC and Wilkinson Sword.

We now move on to describe the dataset in more detail. Table B1, Panel A presents summary purchase statistics at the

UPC level. Although there is evidence of substantial heterogeneity across stores and weeks, the median store in the sample

sells 2 packages of 5 men razors per UPC per week at a price of $3:10 per package, generating 38:9% gross retail margin.

This margin is computed with reference to the average acquisition cost of the items in inventory, an issue we address in

more detail in the main text. Table B1, Panel B presents summary statistics at the store level. 17; 539 households visit and

purchase something in the median store per week. The potential market size in a given time period is de�ned in terms of

the number of purchases of razor packages and assumed to be proportional to the weekly number of household visits of each

store. The proportionality factor is assumed to be the percentage of households buying razor products times the probability

of a purchase in any given visit. According to the IRI Builders Suite (Bronnenberg, Kruger and Mela, 2008) 28:5% of US

households purchase razor blades in a year, with an average purchase cycle of 106 days. Furthermore, according to Food

& Beverage Marketing (Degeratu, Rangaswamy and Wu, 2000), US households visit regular grocery stores about 7:9 times

per month on the average. This translates into a median potential market size of 181:7 package purchases per store and

week, a potential market that a median of 7 grocery stores, 3 convenience stores and 5 pharmacies compete for each week.

We explored the sensitivity of our results to the proportionality factor assumption and all the main conclusions were found

to be robust. Finally, Table B1, Panel C presents summary demographic statistics of each store surrounding area (same
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ZIP code). The median consumer is 40-year-old within an household consisting of two members and an annual income of

$57; 457.

Having described the main data summary statistics, we now examine in more detail the price variable. Temporary

price promotions are important marketing tools in the pricing strategy of many nondurable goods and disposable razors are

no exception, as the high price variance and the (occasional) negative gross retail margin reported in Table B1, Panel A

suggest. Prices in the sample display a classic high-low pattern: products have a regular level that remains constant for long

periods of time with occasional temporary reductions. High-low pricing allows �rms to discriminate between (i) informed

and uninformed consumers; (ii) consumers with di¤erent inventory holding costs; and (iii) price-sensitive switchers and

store-loyal consumers. While the classic high-low pattern is easy to spot, regular price levels are hard to de�ne because they

may change over time. We de�ne a temporary price promotion in the lines of Dossche, Heylen and Van den Poel (2010):

as any sequence of prices that is below at least 95 percent of the most left and the most right adjacent prices. Table B2

characterizes DFF�s temporary price promotions. Following the typical pattern of setting regular price levels that remain

constant for long periods of time, the median prices set by this supermarket chain across all UPCs, stores and weeks are

non-promoted. Occasional temporary reductions account for only 11:5% of all price observations and, although there is

evidence of substantial heterogeneity, consist of a median 20:8% discount every 4 weeks.

In an environment characterized by temporary price discounts, it is important to examine how consumers respond to price

cuts. As Hendel and Nevo (2006a) show, demand estimation based on temporary price reductions may mismeasure the long-

run responsiveness to prices. This is of fundamental importance in a setting like ours that relies on the ability to consistently

estimate own- and cross-price elasticities. The �rst two columns in Table B3 addresses this issue by comparing, per package

size, the percentage of weeks that a UPC was on promotion and the percentage of razors sold during those weeks. The results

suggest that consumers do respond to temporary price discounts: the percentage of quantity sold on promotion is larger than

the percentage of weeks that the promoted price is available. This is consistent with the hypothesis that consumers respond

to temporary price cuts by accelerating (anticipating) purchases and hold inventories for future consumption (i.e. stockpile).

The main alternative explanation that consumers simply increase their consumption in response to a price reduction is less

valid in the wet shaving setting. In order to avoid mismeasuring the long-run responsiveness to prices due to temporary

price reductions, we aggregate the data quarterly.

Having characterized the price discrimination induced by temporary price promotions, we now address a second form of

discrimination: discrimination induced by price nonlinearity in package size. Nonlinear pricing can be used by oligopolistic

�rms as a screening mechanism to price discriminate between types of consumers that hold private information about their

tastes by nudging consumers to self-select (according to their tastes) into a given price-package size combination. Disposable

razors are once again no exception. Prices in the sample display a non-linear schedule in package size, which is reported in

Table B3. The last column of the table presents the quantity discount associated with the biggest-selling package sizes. In

a context where not all products are sold in all package sizes and all DFF�s stores, we analyzed the nonlinearity in package

size in the lines of Hendel and Nevo (2006b), using a regression of the price per 5 razors on size dummy variables, controlling

for temporary price promotions as well as product and store �xed e¤ects. The quantity discount of each package size is then

computed as the ratio of the coe¢ cient on the corresponding size dummy variable to the constant. The results show that

prices do exhibit quantity discounting. As a consequence, price nonlinearity constitutes a feature of the market that must

be incorporated into the structural model.
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B.2. Recover Unobserved Marginal Costs under Non-Cooperative Behavior

Having established, in Table 4, the structure of �nancial and corporate control rights of the six manufacturing �rms in

the industry, we have all the required information to construct the four matrices that are instrumental in computing the

normalized weight matrix W: matrices F� and C�, which capture eventual cross-ownership among internal owners, and

matrices F and C, which capture eventual common-ownership from external owners. We address �rst the former. Matrices

F� and C� denote, in our application, (6� 6) matrices. The diagonal elements are, by de�nition, zero. The o¤-diagonal

elements, �fg and 
fg, represent the cross-ownership �nancial and corporate control rights of �rm f on �rm g, respectively,

for all f 6= g 2 = � f1; : : : ; 6g. In both cases, the rows and columns are ordered from f = 1 to f = 6. Given that in 1994 �rm

5, Warner-Lamber, owns 100% of the voting rights in �rm 6, Wilkinson Sword, and this constitutes the only cross-ownership

stake in the industry, we have that (i) �fg = 0 and 
fg = 0 for all f 2 f1; : : : ; 4g and g 2 = (and vice-versa), (ii) �5;6 = 1

and 
5;6 = 1, and (iii) �6;5 = 0 and 
6;5 = 0. This implies the following 1994�s F
� and C� matrices:

F� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
C� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
:

We now address the latter. Matrices F and C denote, in our application, (16� 6) matrices. The typical element is given

by �kf and 
kf , respectively, for all f 2 = and all k 2 �n=. The rows are ordered from k = 7 to k = 22, while the columns

are ordered from f = 1 to f = 6. For instance, external owner Berkshire Hathaway, indexed as k = 9, has �nancial and

corporate control rights on Gillette, indexed as f = 2, of 10:9% and 10:7%, respectively. As a consequence, we have that

�9;2 = 0:109 and 
9;2 = 0:107. Formally, the 1994�s F and C matrices are given by:

F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1090 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:8910 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0516 0:0000

0:0000 0:0000 0:0000 0:0000 0:9484 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1070 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:8930 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0516 0:0000

0:0000 0:0000 0:0000 0:0000 0:9484 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:
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Having constructed matrices F�, C�, F and C, we have all the necessary information to compute the 1994�s matrices

Fu and Cu, which capture the ultimate ownership rights, as described in section 3:2. In our application, this computation

yields:

Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1090 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:8910 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0516 0:0516

0:0000 0:0000 0:0000 0:0000 0:9484 0:9484

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

Cu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1070 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:8930 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0516 0:0516

0:0000 0:0000 0:0000 0:0000 0:9484 0:9484

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:

Finally, we can use Fu and Cu to compute the 1994�s weight matrices L and W, as described in section 3:4. This

computation yields:

L =

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:8073 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:9022 0:9022

0:0000 0:0000 0:0000 0:0000 0:9022 0:9022

3777777777775
W =

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 1:0000

0:0000 0:0000 0:0000 0:0000 1:0000 1:0000

3777777777775
:

B.3. Compute the Critical Threshold Pre-Acquisition

Pre-Gillette�s 1989 initial o¤er, the �nancial and corporate control rights are the industry is slightly di¤erent. Among other

di¤erences, Wilkinson Sword is fully held by Eemland�s external owners and, thus, independent of the remaining �rms in the

industry. Comparing with the 1994 ownership structure, this implies changes to matrices F� and C�, as well as to matrices

F and C. Let �F�, �C�, �F and �C denote the corresponding matrices pre-acquisition, which according to the �nancial and
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corporate control rights of the industry, pre-Gillette�s 1989 initial o¤er, are given by:

�F� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
�C� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
;

and

�F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777777777777777777777777777777777775

�C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777777777777777777777777777777777775

:

Having constructed matrices �F�, �C�, �F and �C, we have all the necessary information to compute the corresponding
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matrices �Fu and �Cu. This computation yields:

�Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000
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�Cu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777777777777777777777777777777777775

:

Finally, we can use �Fu and �Cu to compute the corresponding weight matrices�L and �W. This computation yields:

�L =

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777775
�W =

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777775
:

B.4. Compute the Critical Threshold Post-Acquisition

Acquisition Case 1. Gillette Acquires 100% of the Voting Stock of Wilkinson Sword

The (hypothetical) acquisition of 100% of the voting stock of Wilkinson Sword by Gillette gives rise to a cross-ownership

structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrices F� and C�, as well

as to matrices F and C. Let ~F�, ~C�, ~F and ~C denote the corresponding matrices post -acquisition, which are then given by:

~F� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
~C� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
;

45



and

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000
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~C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:

Having constructed matrices ~F�, ~C�, ~F and ~C, we have all the necessary information to compute the corresponding

matrices ~Fu and ~Cu. This computation yields:

~Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:1080

0:0000 0:0600 0:0000 0:0000 0:0000 0:0600

0:0000 0:8320 0:0000 0:0000 0:0000 0:8320

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000
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~Cu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:1080

0:0000 0:0600 0:0000 0:0000 0:0000 0:0600

0:0000 0:8320 0:0000 0:0000 0:0000 0:8320

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:
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Finally, we can use ~Fu and ~Cu to compute the corresponding weight matrices ~L and ~W. This computation yields:

~L =

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:7075

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:7075

3777777777775
~W =

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 1:0000

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 1:0000

3777777777775
:

Acquisition Case 2. Berkshire Hathaway Acquires 100% of the Voting Stock of Wilkinson
Sword

The (hypothetical) acquisition of 100% of the voting stock of Wilkinson Sword by Berkshire Hathaway gives rise to a

common-ownership structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrices

F and C. Let ~F and ~C denote the corresponding matrices post -acquisition, which are then given by:

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 1:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000
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~C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 1:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:

Having constructed post -acquisition matrices ~F and ~C, we have (jointly with pre-acquisition matrices �F� and �C�) all
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the necessary information to compute the corresponding matrices ~Fu and ~Cu. This computation yields:

~Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 1:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000
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~Cu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 1:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777777777777777777777777777777777775

:

Finally, we can use ~Fu and ~Cu to compute the corresponding weight matrices ~L and ~W. This computation yields:

~L �

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:1080

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 1:0000

3777777777775
~W �

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:1527

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:108 0:0000 0:0000 0:0000 1:0000

3777777777775
:

Acquisition Case 3. Gillette Acquires 22.9% of the Voting Stock of Wilkinson Sword

The (hypothetical) acquisition of 22:9% of the voting stock of Wilkinson Sword by Gillette gives rise to a cross-ownership

structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrices F� and C�, as well

as to matrices F and C. Let ~F�, ~C�, ~F and ~C denote the corresponding matrices post -acquisition, which are then given by:

~F� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:2290

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
~C� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:2290

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
;
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and

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

~C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710
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:

Having constructed matrices ~F�, ~C�, ~F and ~C, we have all the necessary information to compute the corresponding

matrices ~Fu and ~Cu. This computation yields:

~Fu �

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0247

0:0000 0:0600 0:0000 0:0000 0:0000 0:0137

0:0000 0:8320 0:0000 0:0000 0:0000 0:1905

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

~Cu �

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0247

0:0000 0:0600 0:0000 0:0000 0:0000 0:0137

0:0000 0:8320 0:0000 0:0000 0:0000 0:1905

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

49



Finally, we can use ~Fu and ~Cu to compute the corresponding weight matrices ~L and ~W. This computation yields:

~L �

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:1620

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:1620 0:0000 0:0000 0:0000 0:6315

3777777777775
~W �

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:2290

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:2565 0:0000 0:0000 0:0000 1:0000

3777777777775
:

Acquisition Case 4. Berkshire Hathaway Acquires 22.9% of the Voting Stock of Wilkinson
Sword

The (hypothetical) acquisition of 22:9% of the voting stock of Wilkinson Sword by Berkshire Hathaway gives rise to a

common-ownership structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrices

F and C. Let ~F and ~C denote the corresponding matrices post -acquisition, which are then given by:

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

~C =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Having constructed post -acquisition matrices ~F and ~C, we have (jointly with pre-acquisition matrices �F� and �C�) all
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the necessary information to compute the corresponding matrices ~Fu and ~Cu. This computation yields:

~Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

~Cu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Finally, we can use ~Fu and ~Cu to compute the corresponding weight matrices ~L and ~W. This computation yields:

~L �

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:0247

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0247 0:0000 0:0000 0:0000 0:6469

3777777777775
~W �

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:0350

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0382 0:0000 0:0000 0:0000 1:0000

3777777777775
:

Acquisition Case 5. Gillette Acquires 22.9% of the Non-Voting Stock of Wilkinson Sword

The (hypothetical) acquisition of 22:9% of the non-voting stock of Wilkinson Sword by Gillette gives rise to a cross-ownership

structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrices F� and F. Let ~F�

and ~F denote the corresponding matrices post -acquisition, which are then given by:

~F� =

2666666666664

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:2290

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

3777777777775
;
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and

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0000

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Having constructed matrices ~F� and ~F, we have all the necessary information to compute the corresponding matrix ~Fu.

This computation yields:

~Fu �

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:0247

0:0000 0:0600 0:0000 0:0000 0:0000 0:0137

0:0000 0:8320 0:0000 0:0000 0:0000 0:1905

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Finally, we can use the post -acquisition matrix ~Fu and the pre-acquisition matrix �Cu to compute the corresponding
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weight matrices ~L and ~W. This computation yields:

~L �

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:1620

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777775
~W �

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:2290

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777775
:

Acquisition Case 6. Berkshire Hathaway Acquires 22.9% of the Non-Voting Stock of Wilkin-
son Sword

The (hypothetical) acquisition of 22:9% of the non-voting stock of Wilkinson Sword by Berkshire Hathaway gives rise to a

common-ownership structure in the industry. Comparing with the pre-acquisition structure, this implies changes to matrix

F. Let ~F denote the corresponding matrix post -acquisition, which is then given by:

~F =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Having constructed post -acquisition matrix ~F, we have (jointly with pre-acquisition matrix �F�) all the necessary infor-
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mation to compute the corresponding matrix ~Fu. This computation yields:

~Fu =

2666666666666666666666666666666666666666664

0:7770 0:0000 0:0000 0:0000 0:0000 0:0000

0:2230 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:1080 0:0000 0:0000 0:0000 0:2290

0:0000 0:0600 0:0000 0:0000 0:0000 0:0000

0:0000 0:8320 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:1440 0:0000 0:0000 0:0000

0:0000 0:0000 0:1240 0:0000 0:0000 0:0000

0:0000 0:0000 0:0780 0:0000 0:0000 0:0000

0:0000 0:0000 0:0700 0:0000 0:0000 0:0000

0:0000 0:0000 0:0610 0:0000 0:0000 0:0000

0:0000 0:0000 0:0510 0:0000 0:0000 0:0000

0:0000 0:0000 0:4720 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777777777777777777777777777777777775

:

Finally, we can use post -acquisition matrix ~Fu and pre-acquisition matrix �Cu to compute the corresponding weight

matrices ~L and ~W. This computation yields:

~L �

2666666666664

0:6535 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 0:7075 0:0000 0:0000 0:0000 0:0247

0:0000 0:0000 0:2762 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 0:7710

3777777777775
~W �

2666666666664

1:0000 0:0000 0:0000 0:0000 0:0000 0:0000

0:0000 1:0000 0:0000 0:0000 0:0000 0:0350

0:0000 0:0000 1:0000 0:0000 0:0000 0:0000

0:0000 0:0000 0:0000 1:0000 0:0000 0:0000

0:0000 0:0000 0:0000 0:0000 1:0000 0:0000

0:0000 0:0000 0:0000 0:0000 0:0000 1:0000

3777777777775
:
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Figure 1

Non-Cooperative Industry Operating Pro�t to Sales Ratio

Coordinated Industry Operating Pro�t to Sales Ratio
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Table 1
Volume Market Shares (%)*

Mean Median Std Min Max
Panel A: Brand Level
1. Gillette 59.538 61.538 14.737 0.000 95.037
2. Private Label 20.562 18.634 10.837 0.000 100.000
3. Schick 14.043 12.753 8.832 0.000 66.154
4. BIC 5.551 0.000 14.392 0.000 93.776
5. Personna 0.275 0.000 0.770 0.000 11.990
6. Wilkinson Sword 0.032 0.000 0.314 0.000 9.284
Panel B: Product Level
1. G Good News 14.210 12.975 8.387 0.000 74.850
2. G Good News Plus 11.173 10.504 6.535 0.000 52.941
3. G Daisy Plus 9.553 8.467 6.767 0.000 45.455
4. WL Schick Slim Twin 8.832 7.634 6.988 0.000 56.893
5. G Good News Pivot Plus 6.959 6.094 5.313 0.000 48.980
6. G Good News Microtrac 6.891 6.061 5.552 0.000 54.545
Panel C: Package Size Level
1. 10 Razors 41.482 41.667 13.978 0.000 97.162
2. 5 Razors 41.438 40.650 13.348 2.080 100.000
3. 12 Razors 11.328 10.480 7.384 0.000 56.376
4. 15 Razors 5.247 0.000 10.677 0.000 71.942
5. 3 Razors 0.378 0.000 0.886 0.000 12.060
6. 2 Razors 0.121 0.000 0.556 0.000 11.538
* The statistics presented are computed across the 8,346 store-week combinations. Volume market
share denotes the percentage of the number of razors sold by brand, product and package size in the
total number of razors sold in each market. B: BIC, G: Gillette, ASR: American Safety Razor, PL:
Private Label, WL: Warner-Lambert, WS: Wilkinson Sword.
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Table 5
Median Recovered Marginal Costs*

1994 Marginal Cost
UPC 1994 Price Non-Cooperative Coordinated
1. BIC Lady Shaver 10r 2.300 1.928 1.640
2. BIC Metal Shaver 5r 2.090 1.723 1.447
3. BIC Pastel Lady Shaver 5r 1.990 1.624 1.409
4. BIC Shaver 10r 2.390 2.022 1.836
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
5. G Daisy Slim 5r 2.223 1.773 1.533
6. G Good News 3r 1.990 1.517 1.364
7. G Good News 10r 4.781 4.316 4.203
8. G Good News Microtrac 5r 2.672 2.189 2.034
9. G Good News Pivot Plus 10r 4.390 3.894 3.760
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
10. ASR Personna Flicker 5r 3.990 3.627 3.412
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11. PL Single Blade 5r 1.072 0.663 0.509
12. PL Twin Blade 5r 1.180 0.783 0.641
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
13. WL Schick Slim Twin 5r 2.058 1.681 1.473
14. WL Schick Slim Twin 10r 3.750 3.362 3.202
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
15. WS Colors 5r 1.290 0.915 0.663
16. WS Ultra Glide Twin 5r 1.690 1.314 1.071
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Overall Median 2.690 2.235 2.113
* Figures denote the median price, the median recovered marginal cost under non-cooperative behavior,
and the median recovered marginal costs under coordinated behavior across 162 store-quarter combi-
nations. B: BIC, G: Gillette, ASR: American Safety Razor, PL: Private Label, WL: Warner-Lambert,
WS: Wilkinson Sword. 3r, 5r and 10r denote package sizes of 3, 5 and 10 razors, respectively.
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Table 8
Pre-Acquisition Counterfactual Bene�t from Deviation and Coordination

and Minimum Discount Factors*

Non-Cooperative 1994 Marginal Costs Coordinated 1994 Marginal Costs
bene�t bene�t minimum bene�t bene�t minimum actual
from from discount from from discount discount

�rm deviation coordination factor deviation coordination factor factor
BIC 8.242 1.915 0.811 15.656 5.317 0.746 0.904
G 1.537 4.754 0.244 3.275 8.812 0.271 0.906
ASR 13.149 1.016 0.928 25.631 5.263 0.830 0.903
PL 4.101 2.627 0.610 7.348 6.038 0.549 0.899
WL 7.503 1.531 0.831 13.278 4.744 0.737 0.898
WS 13.881 2.807 0.832 30.165 8.541 0.779 0.903
* The "bene�t from deviation" denotes the di¤erence between the deviation and the coordinated counterfactual equilibrium
operating pro�t as a percentage of the coordinated operating pro�t. The "bene�t from coordination" represents the
di¤erence between the coordinated and the non-cooperative operating pro�t as a percentage of the coordinated operating
pro�t. Both �gures are computed using the marginal costs recovered under non-cooperative and coordinated behavior.
BIC, G, ASR, PL, WL, and WS denote BIC Corporation, The Gillette Company, American Safety Razor Company, Private
Label companies, Warner-Lambert Company, and Wilkinson Sword, Inc., respectively.
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Table B2
Temporary Price Promotions Characterization*

UPC Level
Mean Median Std Min Max

Promotion 0.115 0.000 0.319 0.000 1.000
Promotion Discount (%) 22.864 20.761 12.113 5.010 74.874
Duration from Last Promotion (weeks) 11.833 4.000 17.823 1.000 94.000
* Promotion statistics are based on 137,808 store-week-upc observations (since our temporary price promotion
de�nition makes use of the �rst and last observation of the sequence of prices of each UPC in a given supermarket).
Promotion Discount and Duration from Last Promotion statistics are conditional on a promotion and therefore
are based on the corresponding 15,869 store-week-upc observations.

Table B3
Temporary Price Promotions and Quantity Discount*

Package Weeks on Quantity Sold on Quantity
Size Promotion (%) Promotion (%) Discount (%)

5 Razors 11.427 19.027 �
10 Razors 11.967 23.959 29.635
12 Razors 11.755 15.489 52.555
15 Razors 6.199 7.875 61.278
* Weeks on Promotion and Quantity Sold on Promotion denote, conditional on pack-
age size, the percentage of weeks a promotion was o¤ered and the percentage of
number of packages sold on promotion, respectively. Figures are computed across all
stores, weeks and UPCs. Quantity discount computed as the ratio of each dummy
variable coe¢ cient to the constant, from a regression of the price per 5 razors on size
dummy variables, controlling for temporary price promotions as well as product and
store �xed e¤ects.
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