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Abstract

Multi-brand Firms and
Brand Acquisition:
The Impact of Trade Liberalization
on Reallocation of Brand Equity

La, Meeryung
Department of Economics
The Graduate School
Seoul National University

Recent economic research on the effect of trade liberalization has
focused on the firm-level reallocation of resources induced by free trade. The
studies have developed theoretical models of multi-product firms and shown
that trade liberalization induces resource reallocation across firms and within
firms. However, these studies have only investigated the transfer of tangible
resources, such as labor or capital. Only scarce attention has been paid to the
transfer of intangible resources. This paper, however, analyzes the reallocation
of brand equity between firms by introducing the possibility of brand
acquisition. To analyze the effect of trade liberalization on brand acquisition in
a general equilibrium setup, I extend the within-brand cannibalization model of

Agur (2010) and Dhingra (2013). In the presence of the within-brand



cannibalization effect, consumers consider products to be more substitutable
within brands than across brands. Therefore, when a firm introduces a new
product variety, the demand for its original varieties falls more than the demand
for the varieties of other brands. Under this effect, productive firms cannot
increase their scope sufficiently. Through the acquisition of an existing brand,
however, productive firms can expand their production without profit loss from
within-brand cannibalization. In this model, acquisition can be used as another
decision variable of expanding production.

Market expansion through international trade strengthens the
incentive for more productive firms to acquire brand equity of less productive
firms as it raises the surplus from brand acquisition for more productive ones.
That is, trade liberalization will reallocate market shares from less productive
to more productive firms; then the more productive firms will expand their
production by purchasing other firms’ brands. Meanwhile the least productive
firms will exit by selling their firms in the face of increased market competition.

In the empirical section of this paper, the main predictions of the
theoretical model using USPTO Trademark Dataset are tested. Trademark data
is suitable for the empirical test of brand acquisition, since trademark identifies
and distinguishes the source of the goods of one party from those of others, and
all associated trademarks are transferred when a brand is sold. This study
provides a broad picture of trademark assignment activities, and shows how
trade liberalization led to the reallocation of brand equity among firms during

1979-2000.
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1. Introduction

1.1. Background of research

Recent economic research on the effect of trade liberalization has
focused on the firm-level adjustment processes by considering the various
decision margins of firms. These literatures examine the change of firms’
decisions over entry and exit, whether to export, product range, technology
adoption and innovation, etc. induced by freer trade. The central implication of
these studies is that trade liberalization leads low productivity firms to exit and
high productivity firms to expand to enter export markets. The export market
entry increase the return to production expansion and productivity enhancing
investment asymmetrically, as a result to within-industry reallocation of
resources which raise average industry efficiency.

Many related literatures show how trade liberalization encourages the
expansion decision of productive firms, but they do not consider another
important channel of expansion - the acquisition of an existing establishment.
In real economy, efficient firms often take over the valuable assets from
inefficient firms which results in the restructuring of that industry. Especially,
established intellectual property is more easily transferred from one firm to
another, which affects overall efficiency of the industry. Therefore, analyses of
the flow of intellectual property, for instance, trademark which is dealt with in
this paper helps us understand an additional channel of resource reallocation in

globalization. Understanding this additional margins can be important for



evaluating the new gains of trade.

This paper assumes monopolistic competition and introduces firm
heterogeneity to explain the incentive of acquisition in the model. This paper
also assumes each firm has its own brand and can produce multiple products
within the brand which distinguish one firm’s product from those of other.! In
this study, brand acquisition is the transfer of such a brand among firms.
Throughout the paper, two different theoretical models which use the
preference structure, as seen in Agur (2010) and Dhingra (2013), are discussed.
The common feature of the preference structure of these models is that
consumers consider products to be more substitutable within brands than across
brands. Under this feature, when a firm increases its product variety, the market
shares of its existing products are cannibalized as consumers choose to select
the firm’s new products over the older ones. Dhingra refers to this fall in
demand as “within-brand cannibalization”. In the presence of this effect,
productive firms cannot increase their scope sufficiently. Through the
acquisition of an existing brand, however, productive firms can expand their
production without profit loss resulting from cannibalization.

This paper yields three sets of core implications which will be examined
with empirical analyses. The first is that export opportunity increases the return
to acquiring a new brand. The second is that increased import competition
lowers the incentive of acquisition. From these two implications, we can see

that acquisition incentive for the most-efficient firms which are affected mainly

1 The definition of brand and specific example of brand are described in Appendix
Al.



by market expansion increases, but acquisition incentive for mid-efficient firms
is ambiguous after trade liberalization. The final implication is that acquisition
incentive is higher in an industry with a high degree of within-brand
cannibalization. The results of the empirical test are consistent with these
theoretical predictions.

The remainder of this paper is structured as follows. | first present the
related literature, then show some maotivating evidences which are descriptive
and anecdotal evidences. Then | set up the multi-brand firm model under the
CES preference and the quasi linear preference. Furthermore, | analyze the
effect of trade liberalization using comparative statics, and then provide a visual
representation of equilibrium with simulation results. In the empirical part, |
test the core implications with U.S. trademark data. The proofs and

mathematical equations are collected in the appendix.

1.2. Related Literatures

The main contribution of this paper is to systematically examine how
trade liberalization affects the transfer of brand equity. In contrast to the
classical literature of M&A?Z, | focus on the brand acquisition and solve general
equilibrium model under monopolistic competition.® This article is related to

the exiting theoretical works on multiple-product firms in the field of

2 Spearot (2012) investigates the decision of acquisition and new investment using
quasi linear preference with within-brand cannibalization. His work is closely related
to my theoretical work, but he only analyzes the partial equilibrium by assuming the
range of product is fixed.

% To understand the effect of new entry in the acquisition model, | use the monopolistic
competition model rather than oligopolistic competition model.



international trade literatures which study monopolistic competitive firms with
free entry.

The models of this paper are based on the seminal implications of Melitz
(2003) and Melitz and Ottaviano (2008). In the Melitz model, single-product
firms produce a horizontally differentiated variety and differ in their
productivity. Exporting involves a sunk cost, which leads only the most
productive firms to export. The theoretical models of this paper have similar
mechanism of Melitz (2003). Acquisition involves a sunk cost, which leads to
results that only most productive firms acquire. Melitz and Ottaviano (2008)
uses the quasi linear preference instead of CES to investigate the market size
effect. In the section 4, this paper also uses the quasi linear preference to
understand the effect of product market competition.*

The concept of cannibalization came from Eckel and Neary (2010) which
considers homogeneous multi-product firms under oligopolistic competition.
They show that optimal variety of firms depends on both core competencies®
and cannibalization. Allanson and Montagna (2010), Agur (2010) work with
nested-CES preference, in which the varieties of a firm are closer substitutes
than the varieties of different firms.® This causes the cannibalization effect, so

I use their nested-CES preference in section 3. This property not only bounds a

* Dhingra (2013) sets up the linear demand model with “within-cannibalization effect”,
so | use her utility function in section 4.

5 Under the core competencies assumption, additional products raise marginal costs.
Throughout the paper | assume there is no core competencies, but this property can be
another driving force of brand acquisition.

® Empirical evidence for these higher substitutability within brands is provided by
Broda and Weinstein (2010) and Hui (2004).



firm’s optimal range of variety but also gives the incentive of acquiring an
existing brand. Bernard, Redding and Schott (2010, 2011) also uses nested-CES
preference, and studies multi-product firms’ scope choices and within-firm
rationalization in response to trade liberalization under the assumption of
heterogeneity among firms and each firm’s varieties.

There is other recent paper which developed monopolistically
competitive models of multiple-product firms without cannibalization effect.
Mayer, Metliz and Ottaviano (2014) shows that increased competition by freer
trade leads a firm to skew its sales towards its best performing products, so all
firms reduce their scope. Similar to Mayer et al (2014), | find that trade
liberalization reduces the efficient firm’s range of varieties even though this
paper does not have heterogeneity among varieties of a firm. This reduced sets
of varieties comes from the tradeoff between scope of varieties and scope of
brands.

On the empirical side, there is small sets of studies which investigate the
brand acquisition. Some literatures point out that M&As can play a substantial
role in restructuring industries. Jovanovic and Rousseau (2002) and Andrade
and Stafford (2004) demonstrate that M&As are frequently used as a means of
firm expansion and complement internal investment. In the international trade
literature, Breinlich (2008) shows that M&A activity in Canada rose sharply
after CUSFTA and the magnitude of this increase is related to the extent of tariff
cuts across industries. Because of complexity of defining brand acquisition in
data, transfer of intangible assets by brand acquisition has not yet been

addressed in a rigorous way. Frey and Ansar (2013) uses Bureau van Dijk’s



Zephyr database and identifies brand-driven acquisitions by searching a
number of brand-related keywords. They find about 1000-1700 brand-related
deals per year, and provide the value of the average brand-driven M&A
transaction is approximately 10 to 12 times higher than the value of the average
global M&A deal. They also find out that markets for brand-driven M&A
transactions are largely domestic. Fee, Hadlock and Pierce (2012) uses
Competitive Media Reporting/Taylor Nelson Sofres (CMR/TNS) which issues
the information on brand ownership. For instance, if reported owner of a
microbrand in 2003 differs from its 1998 owner, they conduct news searches in
Factiva to determine whether there was a substantive change in ownership.” In
contrast, | use the data of brand element, i.e., trademark;, to focus on the transfer
of intangible assets between firms. Trademark data do not capture relationships
among trademarks, making it impossible to identify a brands. Thus this is
somewhat far from the brand acquisition, but we can track the transfer of small

sets of brand elements by examining trademark-level data.

" The main implication of their study is how advertisement investment is changed after
acquisition.



2. Motivating Observations

Before move to the theoretical model, | present some motivating
observations which give the outline of the data. The detailed data and regression
results are illustrated in section 5. The most tangible evidence of this brand
acquisition is a legal change in ownership of a trademark that is recorded by the
United States Patent and Trademark Office (USPTO). This is because a
trademark identifies and distinguishes the source of the goods of one party from
those of others, and all associated trademarks are transferred when a brand is
sold. Therefore, examinations of the number of transactions recorded by the
USPTO provide a broad picture of brand acquisition activities. Figure 1 shows
the number of trademark assignments since 1979.8 It demonstrates an
increasing trend of trademark assignments, which implies the increased

frequency of brand acquisitions.

8 Atrademark assignment is the transfer of ownership of a trademark from one entity
to another. The entity who sell a trademark is named as an assignor, and the entity who
purchase a trademark is named as an assignee.



Figure 1. Number of assigned trademarks
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It is important to note that brand acquisitions can take many forms. Brands can
be acquired as part of a company acquisition, or be acquired by themselves.
Band acquisitions sometimes accompany the acquisition of all the assets
associated with a brand, such as the facilities, the management team,
distribution network, etc. In some cases, brand acquisition include only the
brand elements, such as the name, logo, etc. and other intellectual assets
associated with the brand.® Because the first form of brand acquisition as part
of a company acquisition might be taken for other purposes, here I exclude
transactions which are described as a “mergers” to rule out cases where brand
acquisitions are followed by M&As of the business establishments. This study

only uses “assignment” deals yielding approximately 625,000 transacted

° In 2008 Kellogg Co. acquired Mother’s Cake and Cookie brand from Archway &
Mother’s Cake and Cookie Co. receiving nothing but trademarks and the recipes.

i
S— |



trademarks in 1979-2000.

Another thing to consider is that the increasing pattern of assignments
might come from the increasing number of existing trademarks. Thus |
calculate the ratio of assigned trademarks relative to the existing trademarks in
each year. Then we obtain Figure 2, which indicates two peaks around 1986
and 1996. This shows the slightly increasing patterns of the acquisition ratio
over time, and it also gives the prediction that the peaks around 1986 and 1996

are closely related to the CUSFTA, NAFTA and commencement of the WTO.

Figure 2. The rate of assigned trademarks relative to the existing trademarks
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However, the steep decline of the acquisition ratio around 1990 is related to the
institutional change of the renewal system of trademarks. While registrations

were renewed for a 20-year term before November 1989, registered trademarks



were renewed for a 10-year term after November 1989. This might reduce the
expected value of trademarks and thus lower the incentive of acquiring existing
trademarks. Therefore, I divide the periods into 1980-1989 and 1990-1999 to
examine the effects of CUSFTA and NAFTA.

Figure 3 compares the assignments of trademarks with mergers. As
you can see, assignments precede mergers. This is reasonable because the
transfer of intangible assets is relatively easy, but a merger is often a lengthy
process to reach. Thus if firms expect trade liberalization as a free trade
agreement starts, then the acquiring of brands as response to freer trade appear
more quickly than other transactions.'® The following Figure 4 illustrates the

combined ratio of assignments and mergers.

10" Because of this property, the choices of the pre- and post-FTA periods are carefully
handled. Throughout the difference in difference regression, | use two different
definitions of the pre- and post-FTA periods.

10



Figure 3. Merger versus assigned trademarks
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Figure 4. The rate of transferred trademarks by mergers and assignments
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The following figures plot the variables which measure the degree of trade
liberalization. The FTA reduce tariffs against its members without reducing
tariffs against the rest of the world. So, we define trade liberalization measures
like Trefler (2004) as follows. The FTA-mandated Canadian tariff concessions

granted to the United States are given by

CA _ _CAROW _ _CAUS
Tie =Ty Tit (2.1

which is the gap between the solid line and the broken line in Figure 5. The

FTA-mandated US tariff concessions granted to Canada are

US _ _US,ROW US,CA
Tit = Tjt — Tyt (2.2)

which is the gap between the blue solid line and red broken line in Figure 6.

Figure 5. The average Canadian tariff rate against
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Openness to Trade
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Figure 6. The average U.S. tariff rate against
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Figure 8. Openness Index against NAFTA and EU
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The Figures 7 and 8 depict the trade-to-GDP ratio, i.e., openness index*! of the
U.S. against Canada, NAFTA member countries and EU. These show the
relative value of trade volume against Canada, NAFTA members, and EU with
respect to the gross production of the U.S. We can see that the degree of
openness against Canada increased since 1988 and those against NAFTA
member countries increased since 1995.12

Now | present tables comparing the acquisition ratios of the pre-

CUSFTA, post-CUSFTA, pre-NAFTA and post-NAFTA periods. | report the

11 Openness index is calculated as the sum of exports plus imports divided by the gross
domestic product.

2 |n May 1986, Canadian and American negotiators began to work out a trade deal,
and CUSFTA reached by negotiators on October, 1987. This agreement signed on
January, 1988, and came effect in 1989. NAFTA is ceremonially signed on December
1992, and the passed on November 1993. Finally the agreement came into force on
January, 1994,

14



acquisition ratios at the different choices of the pre- and post-FTA periods. First
| define the pre-FTA period as the years before the FTA negotiation started, then
define the pre-FTA period as the years before the agreement went into effect.
The pre- and post-FTA periods defined by the first definition are listed in the

first row of Table 1 labeled as [1].

Table 1. Different choice of the pre- and post-FTA periods

Pre-CUSFTA  Post-CUSFTA  Pre-NAFTA Post-NAFTA
[1] 1980-1985 1986-1989 1990-1992 1993-1999
2] 1980-1987 1988-1989 1990-1993 1994-1999
Note: Trefler (2004) defines each period as 1980-1986 and 1988-1996

Table 2 shows the mean and median values of acquisition ratios by two different

definitions of the pre- and post-FTA periods.

Table 2. Acquisition ratio (%) of the pre- and post-FTA periods

Pre-FTA Post-FTA
Mean Median Mean Median
[1] 2.563 2.564 3.716 3.716
CUSFTA
2] 2.852 2.651 3.381 3.381
[1] 2.933 2.754 3.340 3.443
NAFTA
2] 2.892 2.762 3.436 3.542

In both cases, we can see that the post-FTA periods have higher values of
acquisition ratios. Furthermore, it is shown that the acquisition ratio is highest
during the negotiation period. The mean value of acquisition ratio during the

negotiation period, 1987-1988, is 3.493% and the median value is 3.381%. So

15



we can conjecture that the rational expectation of firms about trade
liberalization also affects the acquisition ratio.

A notable thing is that WTO officially commenced on January 1995,
thereby replacing GATT. Table 3 indicates the average acquisition ratios during
the pre- and post-WTO periods. The results are qualitatively the same with the
CUSFTA and NAFTA cases. Since post-NAFTA period and post-WTO period
are overlap, there might exists a mixed effect in the period 1995-1999.

Therefore, | only focus on the CUSFTA period in section 5.

Table 3. Acquisition ratio (%)

Acquisition ratio (%)

Mean Median
Pre-WTO (1990-1994) 2.909 2.770
Post-WTO (1995-1999) 3.527 3.641

The next tables summarize the acquisition ratios according to the
measure of within-brand cannibalization. As predicted, the acquisition rate is
higher in an industry with high cannibalization effect, but the increment
induced by free trade is not always higher in those industries. If we use the
indirect measure of y calculated from the prior ratio®3, the increment is higher
in the industries with high values of vy, but the growth rate is lower. This
ambiguity regarding the cross-partial effect of y and trade liberalization is

described in section 3.

13" An explanation of how the indirect measure of y was constructed is described in
section 5.

16



Table 4. Average acquisition ratio (%)

Pre-NAFTA Post-NAFTA Difference Growth rate (%)
High  3.100 (2.885) 3.485 (3.399) 0.385 (0.514) 12.43 (17.80)
Low  2.875 (2.627) 3.318 (3.247) 0.443 (0.619) 15.41 (23.57)

Notes: Pre-NAFTA is the period from 1990 to 1993, and Post-NAFTA is the period
from 1994 to 1999. The values in parenthesis are the median values of acquisition ratios.
This table uses the indirect measure of y calculated by the residuals of regression (5.1),
and “high” represents the top 20% industries having highest within-brand

cannibalization.

Table 5. Average acquisition ratio (%)
Pre-NAFTA  Post-NAFTA Difference Growth rate (%)
High 3.176 (2.891) 3.622(3.583) 0.446 (0.692) 14.04 (23.95)
Low 2.847(2.622) 3.275(3.258) 0.429 (0.635) 15.05 (24.23)

Notes: This table uses the prior ratio as the indirect measure of vy, and “high” represents

the top 20% industries having highest within-brand cannibalization.

This paper focuses on the acquisition incentive arising from within-
brand cannibalization. Thus this kind of acquisition must take place within the
same industry. If the share of acquisitions which take place across the industry
is relatively large, then the acquisitions coming from within-brand
cannibalization is less important, and we can conclude that the major incentive
of acquisition can be found in something else, for instance, a way of entering a
new industry. To illustrate this, | use the ownership data during 1950 - 2013.
73.01% of the assignments have ownership data, and 83.32% of those
transactions occurred within the same set of industries. That is, 83.32% of the

assignees acquired trademarks of the same industries which its owned

17



trademarks are classified into.1* Moreover, the proportion of within-industry
transaction is stable over time. Specific values by different choices of periods
are listed in Table A.4.1.

It should be noted that the owner of 75% of the assigned trademarks
are entrant firms, and thus it is implied that the majority of assignors are entrant
firms. In contrast, the majority of assignees are identified multi-product firms.

The properties of the assignees are as follows:

Table 6. Share of firms who registered multiple trademarks and registered
over multiple industries

Percent of firms

Multiple registration 36.38
Multiple industry 29.69

Table 7. Share of assignees who registered multiple trademarks and registered
over multiple industries

Percent of firms

Multiple registration 81.94
Multiple industry 70.29

Notes: 64.09% of the assignee have information about registration and industry.

Table 6 shows the average ratio of multiple registrants in trademarks and
industries. That is, 36.38% of firms registered multiple trademarks and 29.69%

of firms registered their trademarks over multiple industries. On the contrary,

14 The actual rate will be higher than 83.32%, because of typo, the relation between
parent subsidiary firms and the mismatch between registered trademarks and assigned
trademarks underestimate the value.

18



81.94% of the assignees are firms who registered multiple trademarks and
70.29% of the assignees already used their trademarks in multiple industries
according to Table 7. These numbers show that the assignees have a high
tendency of registering multiple trademarks which are used in multiple
industries. This implies that the assignee is more productive firms than the
average firms, which is consistent with the prediction of the theoretical model.

To see the assignments of the trademarks more specifically, I collected
data on the top 28 U.S. companies, then summarized the assignment records in
the following table. The firms’ names are listed in the order of average sales
during 1980-2005.%° All numbers include the trademarks which is inactive now.
The first column, Number owned contains every owned trademark which have
applied, registered and transferred from others. The second column, Number
registered represents the number of trademarks applied and registered by each
firm. The third column, Number assigned represents the number of trademarks
acquired, but the ones transferred by mergers are excluded in this column. The
last column, Ratio assigned is the value of Number owned divided by Number

assigned.

15 The average sales are calculated using Compustat North American Industrial
database, and the top 28 firms are chosen depending on these values of average sales.
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Table 8. Top 28 firms’ trademarks during 1950 - 2013

Number Number Number Ratio
Company Name ) ) )
Owned Registered Assigned Assigned
General Motors 2339 2315 24 1.03
Exxon Mobil 985 779 206 20.91
Ford Motor 3619 3594 25 0.69
Chevrontexaco 1107 1003 104 9.39
General Electric 2470 2344 126 5.10
Altria Group 1185 1113 72 6.08
Chrysler 42 42 0 0.00
Boeing 575 561 14 2.43
Hewlett-Packard 2109 1983 126 5.97
Procter and
6581 6301 280 4.25
Gamble
Koch Industries 91 76 15 16.48
Weyerhaeuser 640 611 29 4.53
United
) 950 914 36 3.79
Technologies
Caterpillar 188 169 19 10.11
Dow Chemical 3013 2748 265 8.80
Pepsico 5105 4742 363 7.11
Johnson and
6832 6407 425 6.22
Johnson
Visteon 108 90 18 16.67
Lockheed Martin 966 959 7 0.72
Dell 632 540 92 14.56
Merck and Co 3269 3026 243 7.43
Conagra Foods 2860 2506 354 12.38
Kraft General
1283 1252 31 2.42

Foods
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Number Number Number Ratio
Company Name ) ) )
Owned Registered Assigned Assigned
Pfizer 8150 7554 596 7.31
Coca-Cola 1772 1725 47 2.65
Intel 669 556 113 16.89
3M 2529 1940 589 23.29

Note: The name of original owner, that is, the name of registrant is listed in Table A.4.2.

96.43% of the top 28 firms have acquired trademarks during 1950-
2013.% For instance, the trademark “Quick Lube,” which has the serial
numbers of “73197080” and “73197082,” transferred from “Quick Lube & Qil
Inc.” to “General Motors” in 1996. This trademark is for automobile
maintenance services, the installation of oil filters, air filters, and lubrication
and oil changes. General Motors already has 79 other trademarks which are
related to the same industry. The trademark “Signature” for tires of motor
vehicles, which has the serial number of “73477688,” transferred from “Atlas
Supply Company” to “Exxon Mobil” in 1985. The trademark “XPS” for a
computer system, which has the serial number of “73602827,” transferred from
“Xerox Corporation” to “Dell Inc.” in 2007. Table 9 shows the list of the
industries of trademarks, and shows that most transactions occur within the
same industries. Most firms acquire trademarks which are used in the same
industry as the owned trademarks. Only “P&G,” “Merck and Co.” and

“Conagra Foods” acquired the trademarks outside of the industries that they

16 Only “Chrysler” did not acquire any trademark during that period. There is no
trademark assigned to “Chrysler,” but still 26 trademarks are transferred to “Chrysler”
by mergers.
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had already offered products. The 2-digit Nice codes underlined in the second
column represent the industries which “P&G,” “Merck and Co.” and “Conagra
Foods” entered into by acquiring others’ trademarks. The descriptions of those
industries classified 13, 14, 19 and 33 are below the Table 9. Third column
represents the ratio of transactions occurred within-industry. The value in

parenthesis is the number of trademarks transferred across industries.

Table 9. List of Nice codes of industries

Industries of Industries of Ratio of within-
Company Name trademarks trademarks industry
registered assigned transactions (%)
1-32, 34-43, 45 1,4,7-12, 25, 28, 100
General Motors
36-37, 41
1-12, 14, 16-19, 21-25, 1-5, 8-9, 12, 15- 100
Exxon Mobil 27-28, 30, 32, 34-43, 17,19, 22-24, 27,
45 35, 37, 41-42
1-21, 24-30, 32, 34-43, 6-9, 12, 16, 20, 24- 100
Ford Motor 45 25, 27-28, 35-37,
39,42
1-9,11-12, 14, 16-22, 1-9,11-12, 14, 16- 100
Chevrontexaco 24-28, 30, 35-42 17, 19-21, 36-37,
39,42
1-21, 25, 27-28, 31, 1-12,15-17, 19- 100
General Electric 34-45 21, 27, 35, 36-38,
40-42, 44-45
3,5, 8-12, 14, 16, 18, 3, 25, 30, 32-34 100
Altria Group 20-21, 24-25, 28, 30,
32-36, 39, 41-44
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Industries of

Industries of

Ratio of within-

Company Name trademarks trademarks industry
registered assigned transactions (%)
1-4,7,9,11-12, 21, None
Chrysler
25-26, 36-37, 41-42
1,2, 4-12, 14, 16-18, 2,9,12, 16, 25, 100
Boeing 20-22, 24-28, 30, 34- 37, 38-39, 41
42
1-2,5,7-12,14,16,  1-2,5,7,9-10, 16, 100
Hewlett-Packard 17, 20-21, 24, 25, 28, 24, 35-42
35-43, 45
1-12, 14, 16-22, 24-32, 1, 3-5,7-12, 16- 99.64
P&G 34-45 18, 21, 25-26, 29- (1)
33, 35, 41-42
1,6-7,9, 11, 16-17, 1,9,16,19, 37 100
Koch Industries
19-22, 35-37, 40-42
1-2,4-7,9-12, 16-17, 2,6,9, 16-17, 19- 100
Weyerhaeuser 19-22, 24-25, 27-29, 20, 31, 35, 40, 42
31, 35-37, 39-42, 44
1, 3-4, 6-14, 16-18, 1, 6-9, 11-12, 16, 100
United Technologies | 20-22, 24-26, 28-30, 20-21, 28, 37, 42
32,34-44
1-2,4,6-9,11-12, 14,  4,6-9, 11-12, 16- 100
16-18, 20-21, 25-26, 17, 20-21, 25, 28
Caterpillar
28, 34-37, 39-42, 44- 36, 41
45
1-13,16-32,35-45  1-5,7,9-11, 16-17, 100
Dow Chemical 19-20, 25, 30-31,

35, 42, 44
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Industries of

Industries of

Ratio of within-

Company Name trademarks trademarks industry
registered assigned transactions (%)
1-9, 11-12, 14-16, 1,5, 8, 14, 16, 18, 100
Pepsico 18, 20-44 21-22, 25, 28-33, 35,
40-42, 44
1-12, 14, 16-22, 24- 1, 3,5, 8-12, 16-17, 100
Johnson and Johnson 30, 32, 35-45 21-22, 24-27, 29-30,
32, 35, 38, 40-42, 44
1,4,6,7,9 11-12, 1,4,6,7,9,11-12, 100
Visteon 16-17, 19-21, 25, 28, 17, 19, 21, 25, 28,
35-36, 40, 42 35-36, 40, 42
1-2,6-9,11-14,16- 9, 16, 25, 28, 35, 41 100
Lockheed Martin 18, 20-22, 24-26, 28,
35-42, 45
2,9, 11, 16, 20, 25, 7,9, 35, 38, 39-42, 100
Dell
35-43, 45 45
1-5,7-12, 14, 16-18,  1-5,7,9-10, 15-16, 99.59
Merck and Co. 20-22, 24-31, 35-36, 19, 21, 25, 29-32, 1)
38-39, 41, 42, 44, 45 35, 41-42, 44
1-12, 15-22, 24-32, 1-9, 11-13, 14, 16- 98.87
Conagra Foods 34-44 18, 20-21, 24-26, 4)
28-33, 34-36, 39-42
1,5,7-11, 14, 16, 1,5, 16, 29-32, 42 100
Kraft General Foods | 20-21, 25, 28-32, 35-
36, 41-43
1-22,25-26,28-32,  1-12,14, 16, 18-21, 100
Pfizer 34-45 28-32, 35-36, 38,
41-42, 44-45
24 S
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Industries of

Industries of

Ratio of within-

Company Name trademarks trademarks industry
registered assigned transactions (%)
1, 3-9, 11-12, 14-16, 25, 29-30, 32-33, 100
Coca-Cola
18, 20-21, 24-45 36, 39-41

6,79 11-12, 14-16, 9, 16, 28, 35-38, 41- 100

Intel 18, 20-21, 24-25, 28, 42,45
35-39, 41-42, 44-45
1-12, 14-28, 31, 35- 1-12, 15-22, 24-25, 100

3M 38, 40-42, 44-45 28, 31, 35, 37, 39-

42, 44

Notes: International trademark classification are established by the “Committee of
Experts of the Nice Union,” and set forth in the “International Classification of Goods
and Services.” It is published by the World Intellectual Property Organization, which is

available at http://www.wipo.int/classifications/en/index.html. Class 13 is “Firearms.”

Class 14 is “Jewelry.” Class 19 is “Non-metallic building material.” Class 33 is

“Alcoholic beverage (except beer).”

For comparison, I conduct similar works on bottom 354 firms which make
average sales below 1 million dollar. From that, we can observe that 13.28% of
the bottom firms acquired other firms’ trademarks. The bottom firms have
owned 3036 trademarks, and 106 trademarks of them had been assigned from
others. That is, 3.49% of the trademarks were transferred from others, and these

whole transactions occurred within the same industries.
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3. Theoretical Model with CES Preference

In this section, | outline a theoretical model of multi-product firms and
brand acquisition that is an extension of Agur (2010). The goal of this
theoretical model is to introduce the simplest model necessary for investigating
brand acquisition. Toward that end, | employ a number of simplifying
assumptions, such as ruling out the vertical differentiation of brands, ruling out
the bargaining situation in acquisition market and strategic incentive of
acquisition. | return to a discussion of how the model might be generalized, and

discuss alternative approaches.

3.1. Closed Economy

3.1.1. Preferences

Labor is the only fact of production and is inelastically supplied in a
competitive market. Consumer’s preferences are given by a nested version of
the standard CES Dixit-Stiglitz formulation. For simplicity, | assume that the
first stage of utility takes Cobb-Douglas form. Consumer decides consumption
optimally between the quantity index of a differentiated good Q and numeraire

good Qo in the first stage.

U=0Q,70*", 0<np<l1 (3.1)

By optimization, consumer spends (1 —n)I on differentiated goods which is
constant share of consumer income |. Additionally assume that the numeraire

good is produced with identical constant returns to scale technology
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everywhere and is freely traded. This leads to international wage equalization.
The second stage utility function is given by the industry-level quantity index
of the differentiated good.

a

0=("a " a) (3.2)

where a > 1 is the elasticity of substitution between brands and m is the mass
of available brands. The quantity index of brand j € [0, m], g;, corresponds
to the third stage sub-utility function and is given by

g

h; -1 No-1
a; = (JZ i = di) 33
where ¢ > 1 is the elasticity of substitution between varieties within a brand.

h; is the mass of available varieties of brand j and q;; is consumption of a
typical variety i € [0, h;]. In this paper, assume that o > a like Agur (2010),
Allason and Montagna (2005), and let y = o — a. This implies that a variety
is more substitutable with the variety from same brand than the one from
different brand. Under this assumption, when a firm add new variety into its
brand the demand of existing varieties decreases, that is within-brand
cannibalization occurs. The value of y captures the degree of within-brand
cannibalization with y =0 implying no cannibalization. *’ The rate of

cannibalization from total brand quantity q; is calculated by

pii q;
Wiidj _ ¥ 3.4

04q; pji oa

7 Further interpretation about v is illustrated in section 3.4.
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If there is no within-brand cannibalization effect, that is o = a, then all
varieties are equally substitutable and nested-CES utility function reduces to a
single stage CES function. Furthermore, we can easily verify that there is no
acquisition incentive.®

The price indices are respectively given by

1

P=(op i) G5)

1

N 1eg g\ize
p; = (2 pit o di)' (3.6)

where P is the price index of differentiated goods, p; is the price index of the
varieties within the brand j and pj; is the price of variety i of brand j. From
utility maximization,

a

m a1l  Ng-1 .
rrquQ=(fj:0qj « d]) subjectto(1—-n)I=R=P-Q
J
A\ —a
q,=0(%) (3.7)

and

_ hj J—_ld o-1 bi _ h]' di
maxq; = (fi=0qji zr l) subject top;q; = fl.:Opjiqji i

aji
gm0 (%) =e®) ()" (38)

The demand for the individual variety depends negatively on its price and

positively on both the brand-level and industry-level price indices.

18 Under k > 1, however, there still exists firms that produce multiple varieties.
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3.1.2. Production Technology

There is a continuum of firms, which choose to produce a different sets
of varieties. Production requires only one factor, labor. Firms draw his
productivity level ¢ only after making the irreversible investment f. required
for entry. Incurring the sunk entry cost creates unique brand which is
horizontally differentiated among brands. After entry, a firm decides range of
varieties by incurring R&D cost, then decides the quantities of each variety
given its brand.*® The total cost function of a firm j that produces h; varieties

of the goods is given by

¢ =f+A(h)" + %(fi’;fo gjidi) wherek > 1 (3.9)
where ¢; is the productivity of firm j and w is common wage rate hereafter
normalized to one. A(hj)k is variety-specific R&D cost related creating a new
variety.® k>1 implies that marginal variety-specific cost increases as the
number of products increases. This means that it gets harder to create additional
variety differentiated from its old varieties. Or this can be interpreted as
managing additional variety gets costly as the total number of varieties
increases. Suppose that productivity ¢ is Pareto distributed with the following

density function:%

9(9) = 098,07, >0, 6>0 (3.10)

19 The simultaneous decision of h; and qj; gives the same results.
20 This cost is also related to advertisement, management, and maintenance of
distribution network.

2Del Gatto, Mion & Ottaviano (2006) shows that Pareto distribution provides a very

good fit for firm productivity across sectors and countries.
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Glp) =1 (Pmr)’

where ¢, is scale parameter that bound the support [@,in, ), and 6 is
the shape parameter that measures heterogeneity. A smaller 6 implies a wider
distribution, that is, a more heterogeneous population of firms. We require a

parameter restriction

6 > max {2, k(a_l)}

k-1

to ensure finite variance of the distribution of g(¢) and the finite variance of
the distribution of firm sales.

Given the demand functions, firm j’s profit is given by
¥ =" (p; —2)qudi—A(h) —f=nV—f 3.11
;T iz \Pii T ;) i j =T (3.11)

This yields the first order condition for variety price, and we get

g

pji = pw =y foralli€[0,h] (3.12)
and
1 _1
. = hj  1-0 g; 10 _ U'h}_d 3.13
pj = (fi=0 pji dl) " pjlo-1) G139

where o/(og — 1) is the constant mark-up over marginal cost. From above
pricing rule, we can derive the relation between quantity of each variety and
scope.

o—-a

- — —-a -
q; = RPa—l(pj)U a(pﬁ) o _ Rpa-1 (ﬁ) (pjahj o—1
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This implies that optimal quantity of variety i decreases as the range of product

h; increases. The profit function can be rewritten as:

ny = RP“‘l(hj)”_:la‘“(ff -0 (0) T = Aly) - f

And we have
0l e N alo-)
hj = (RP“_l)(l—a)+k(a—1) ( = )(1—06)+k(6—1) o=@+ (g —
(a=2)(c-1) (a-1)(o-1)

1)(1—a)+k(a—1) (¢j)(1—a)+k(a—1)’

-1 o+(k—1)(c-1)

-1 —_—
- a—1\a—a)+k(o-1) (“__1)(1—“)+k("‘1) A=) +k(e-D (g —
pj (RP*7) ) g (o
1-k(o—-1) —k(o—-1)
1)(1—a)+k(a—1)((pj)(l—a)+k(a—1)_

CES preference and monopolistic competition imply that prices are a constant
mark-up over marginal costs. These property gives that the relative quantities,

scopes and revenues depend solely on the relative firm abilities:

ak(o—1) (c—1)(a—1)

() _ (ﬂ)(1—a)+k(a—1) hi(@) _ (g)u—ank(a—n
qj(e") o’ " hj(en) Q!
(3.14)
k(o-1)(a-1) N k(c-1)(a-1)
ri(e) _ (g)(l—a)ﬂc(a—n @) _ (g)(l—a)ﬂc(a—l)
ri(en  \gr Tl (en  \er

That is, firms with lower abilities supply smaller products to market and have
lower profits. For sufficiently low value of ¢, the variable profits cannot cover
the fixed production cost. Therefore there is a zero-profit cutoff for firm

productivity, ¢*, such that a firm exit if its productivity is lower than ¢™. Such
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cutoff is defined by the following zero-profit condition.??

Y (e = r’(a—"’) -2 (hj(q;*))k —f=0 (3.15)

3.1.3. Acquisition of Brand

Now introduce the possibilities of brand acquisition into the basic model.
Then the timing of the model is changed as follows. In stage one, a firm decides
whether to enter, and after paying entry cost fe, firm receives its brand name and
observes its productivity level ¢. Then each firm chooses the product rage h;
by incurring the investment cost. In the second stage, acquisition decision is
made and the adjusted h; for acquired brand is decided subsequently. In this
model, | assume that acquirer can produce varieties of acquired brand with its
own productivity. Finally, in stage three, each active firm supplies its varieties
to the product market.2 For simplicity assume no discount factor. In the
acquisition stage, firms must choose between three options: selling their brand
by exit the market, doing nothing, or buying other firm’s brand.?* This decision
depends on the acquisition price which is determined in the acquisition market.
Here this paper only considers the case where acquisition price is zero, because

of the complexity of determination of acquisition price. When the number of

22 Using ¢* we can rewrite k; as follows:
1 1 (@a-1)(6-1)
h. = ( [k )k (a_—l)k (ﬁ)(i—aHk(o‘—l)
J (1-a)+k(o-1) kA P*
23 Simultaneous decision of ¢ and h will not make any difference in the case of zero
acquisition price.

24 Creating new brand by incumbent firm is not considered in this model, but the
creating new brand by new entry is considered at the industry equilibrium.
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firms who want to sell their brand is bigger than the number of ones who want
to buy, the acquisition price is determined by zero. In this case, some firms
cannot sell their brand and are forced to exit. Unlike this, the case with positive
acquisition prices generates some selling firms who would produce profitably
in the production market.

The problem of non-participant in acquisition stage is the same with

the problem of basic model. Potential acquirer j’s profit will be given by:

A _ (R 1 . h¢ 1 .
nf = Jizo (Pﬁ - ;j) qji di +v; J;2, (Pﬁ - (,T,-) qji di =

] (3.16)

where T = ' — (1 4 v;). In this setting, | assume that variety-specific
cost not only depends on the number of varieties but also the number of
brands.?

Using FOCs, we can derive the price of varieties which are the same
for its original brand and acquired brand.

_ o
@j(o-1)

Dji foralli€[0,h]

g

a __
Pii = 4o

=y foralli € [0,h{]

We can derive the relation between scope and the number of brands.

k k—1 f _
() (1+v)" == :Ti (3.17)

25 Combining this property with within-brand cannibalization effect, the incentive of
acquiring another brand arises. Without this assumption, brand acquisition arise only
because of productivity differences, and this cannot explain the tradeoff between adding
variety and adding brand.
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by = 1 = (e (D) o o - 01 0)

o—Qa
k(o-1) L 1 A-)tk(0=1)  _gp(o-1)
L= a—1\a-1Dk-1) (_‘1_ )k‘l (_U_“) (e=Dk-1) Gk (5 —
1+v;=(RP*7) o 7 o (o
k(oc-1)(a—-2) k(o-1)

1) (@-Dk-1) (QDJ') k—1

We can see that expanding scope and acquiring existing brand is substitute as a
way of expanding production. The optimal scope decreases as the number of
brands increases. Total number of varieties which includes the varieties of

acquired brand is given by

1 o-a —a(o-1)

o—1 - _
A—p 4o pa a-1\@=—D k-1 _“—1)k-1(_"—“)<a—1>(k—1> @D R-1 (¢ —
hf' = by + vjhf = (RPE 1)@t (= - GE@DED (g

(0-1)(a=2) o-1
_ k— R k—
1)(a-1) ”(‘P}) 1
The number of managing brands increases as the firm ability increases, but
varieties per brand decreases. Together, total number of varieties increases as

the firm ability increases. Sales of varieties and sales of acquiring firms are

given by
-1 ro_a (Z:‘:) ~{a(o-a)+(a-1)?}
== RPN () 0T e (0=
—le-mt@-D(a-1) o-1
a-t (<p,-)
A— .. I
i En Y=
k(o—1) =, _(o-®mk  _ro-1)
(Rpe- iy () ()o@ o -
kA f
k(o-1)(a—2) k(o-1)
F1 fo(o—-1)
—1)(k— .) k-1 a —p =2 -/
1) @0 " () where r* = 1; = ——

Because of CES preference and monopolistic competition, the relative
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quantities, revenues, product ranges and number of brands within the same

groups depend solely on relative firm abilities:

af@) _ '@ _
aj(e")  ri'(en

(@) MooD A k(o-1)

j— = i k-1 Jj — ﬂ k-1

T]A((P’) (QD’) ! T[]A((pl) ((P’) ’ (318)
a k(o-1)

hi (@) _ (i)l_‘T 1+v;() _ (ﬂ) )

h;l((p’) (744 ’ 1+‘Uj((pl) Q!

Supplying market with multiple brands generates additional fixed cost. Thus
there is zero acquisition profit cutoff for firm productivity, ¢, such thata firm
only participates in acquisition if it draws a value of ¢ equal to or greater than

@, This acquisition cutoff will be determined by

1 (pa) = 11" (9a) (3.19)

(l—a)+k(o—1) A-a)+k(o-1)
. . _ (-a)+k(6—1)) k(a—1)(o-1) 3.20
Qg =T@* where I' = {—(G_a)k } ( )

A-0)tk(o=1) 4 ooy (=@ +k(e=1)

Since (oc-a)k k(a-1)(c—-1)

>0, @5 > @" Is satisfied, which

implies firm selection into acquisition markets.?

3.1.4. Firm Entry and Exit

To enter, firms must make an initial investment, a fixed entry cost f, >

26 Using ¢; we can rewrite hf as follows:

Bl
~
Q
1|~
R
—
Bl

hi = by +vht = (5)
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0 which is measured in units of labor. Firms then draw their initial productivity
parameter ¢ from a common distribution g(¢) which has a continuous
cumulative distribution, G(¢). Any entrant firms drawing a productivity level
@ < @* will immediately exit or sell their brands. Hence, firm level

conditional distribution of g(¢) on (¢*, o):

9(p)

> *
u(p) = {1-6@*)’ e=0 (3.21)
0, Otherwise

1—G(¢") isthe ex-ante probability of successful entry. The weighted average

~ ~

of firm productivity levels @"and @4 are defined as:

(1-a)+k(o—-1)

k(o-D(a=1)_ oD
pN =) - Ya (1—-a)+k(o-1) } (322)
¢ {G(q)) G(«p)f (p)a-a+ke-1g(p) de
k-1
D k(o—-1)
¢’ {1 eCon )f (<P) = g(<p) d(p} (3.23)

where @V is the weighted average productivity within non-participants, and
@4 is the weighted average productivity within acquirers. ¥ Note that

k(c—-1)(a—1) k(oc-1)
1-a)+k(o—1) k-1

exponents of weighted average of productivity satisfy 0

and these numbers reflect the relative sales of firms with different productivity
levels.

k(o—-1) N k(o—-1)(a—1)

T,‘-q(fp) _ (2) k-1 1 (@) _ (2)(1—a)+k(a—1)
rien  \gr T rNen T \er

The average revenue will be rewritten as

2" Throughout this paper, superscript ‘A’ stands for acquirer related value.
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f 11 (9)g(p) do

=i
Il

1- G(<p*)
(3.24)
G(oa)-G(@") Ny |, 1-G(¢a) -4

o= e 1-G(p")

where 7V is average revenue of non-participants and 74 is average revenue

of acquirers.

—N — Qa _
e A QUOL G
A 1 _
A = — oo )f (@) g(p) dp = r4(g*)

Using the properties of (3.14) and (3.18), we obtain

k(o—1)(a-1)

N NNy < (BN
=t = () (")

k(o—1)

_ ~ P\ k-1 .
F=rieh = (%) 7 i)

Similarly, the average profit will be rewritten as:

[y 19 (9) dop
(3.25)
7 _ Glop)-G6(o") 5Ny , 1-G6(0a) 74
oIl = 1-G(@") I +1G(*)17

where TIV is average profit of non-participants and T4 is average profit of
acquirers. Then the average profit of non-participants is

HN__N f

=N _—___ - @ va N  NrsN
T Gle)- c(w)f 7 (@) g(p)de =m"(@").

3
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k(o-1)(a-1) k(o—-1)(a-1)

=N —T[N((pN)—( )m N(p*) = ( )mf_

The average profit of acquirers is

4 =74~ f(1+7)

—A __ A — LA A
T = oo o T (@) (9) do = A (@)
B k(o—1) - k(o-1)
Ar~Ay _ [P k-1 A o\ k-1 flll-a)+k(o-1)}
wieh = (%) 7 nren = (5) T ST

The average number of acquisitions will be

14+7=1+v(@%

P ] ey (3.26)
=(Z) 7wy = (%)

Since the average productivity level is determined by the cutoff productivity

level ¢* and ¢, the average revenues and profit levels are also tied to the

cutoff levels.

k(o—-1)(a—-1)

~NNT1 _ Nl 1)
N _(® (1-a)+k(o-1)
= (&) f

k(o-1)
A_ ((77_‘4) k=1 f{(1-a)+k(o-1)}
oh (oc—a)k

QA

T

Firms decide whether to enter based on a comparison of the expected value of

entry and the sunk entry cost. The free entry condition takes the following form:

Vo={1-G(pD}I = f, (3.27)

where
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o [G@R)—-G(e") ,— 1-G(ph _
Vo = {1 = G} [FELZ 7V — f) + 20 74 — £(1 + D)}

Substitute ¢; = I'p™* then, FE condition can be expressed in terms of a single

unknown ¢*
(1-@)+k(o-1) (T e (o-ak
a)+k(o— ® (-a)+k(o—1) o-a
P P f {( ) (1—a)+k(a—1)}g((p) do +

(o—-a)k (3.28)
fla-1)(k-1)
(c—a)k fr(ﬂ (

k(o—1)

) ¥ gle)de =,

This free entry condition has the following properties. (i) The right-hand side
is the constant sunk entry cost f, > 0; (ii) As ¢* — 0, the left-hand side
converges towards infinity; (iii) As ¢* — oo, the left-hand side converges
towards zero; (iv) The left-hand side is monotonically decreasing in ¢*. It
follows that there exists a unique fixed point, where the expected value of entry
V, is equal to the sunk entry cost f,.

Proposition 1. There exists a unique equilibrium with zero acquisition price,
referenced by a vector {¢*,I}.

Proof. See Appendix.

3.1.5. Aggregation

An equilibrium will be characterized by a mass of brands and a
distribution g(¢) of productivity levels. Let M* be a mass of acquired
brands, and M4 be a mass of acquisition related brands, that is, the mass of
brands of acquirers. MV is a mass of brands which are not involved in
acquisition, and M, is a mass of brands entering. Let N4 be a mass of

acquirers, NV be a mass of non-participants, and N, be a mass of entrants.
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Every firm receives a brand when it pays entry cost, thus the number of entrants
and the mass of brand entering are equal, M, = N, . Additionally M
represents total mass of brands which is sum of M4 and M". Similarly N*
represents total number of firms which issumof N4 and NV.Aggregate price

index P is defined by (3.5), thus P is given by

_[rea N, N1—ayN__ 9(@) © A yl-a
P=[7 ) @) NN BT s de + [ pf () {1+
1

(3.29)

g(p) 1-a
v (@INA 20 do |

and which is rewritten as:
1
P = {MNp} (@M + MApf (g Y

Let’s define PN (P4) is an aggregate price index of non-participants’

(acquirers’) brands as follows:
P = (M) () e = (V)] (")
P = (MApf(§")=Jie = MAap ()
Then we have,
P = ((PM)1 + (P,
In equilibrium, the mass of new entrants is determined by
N" = {1 - G(¢*)}N,.

Aggregate number of brands M¥ will be the sum of successful brands and

acquired brands.
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MH = NN + (1 + v)NA

Aggregate labor used for investment by entrant is

Le = Mef, = No{1 = G(@)}I = NI (3.30)

and aggregate labor used for production and R&D investment is

L, =R— NNV — N4[T4 (3.31)

where

NNV + NATA = G(pa)—G(p") NN + 1-G(pa) NITA
1-G(¢") 1-G(¢")

_ Glea)—G@") 7N |, 1-6(9a) 74 _ a7
- N{ 1-G (") + 1—G(<p*)]7 }_ NI

Therefore, we can derive following condition.
Le+L,=R=(1-n)L (3.32)
Equation (3.32) implies that aggregate revenue in differentiated good sector

must equal to the total payments to labor L which is employed that sector. The

mass of firms can be determined from

N = § = 4=t (3.33)

T

where average revenue is given by?

28 The average revenue is given by 7= G((ffi;_(:g” DN 4 11((2“)) 74 where 74 =

k(o-1) k(o-1)(a-1)
(@_;‘1) k=1 fo(@=1) oo 7N = (ﬂ)(l_"‘)”‘(”‘l) fko(o-1)
[ @ (1-a)+k(c-1)

o—a
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k(o—-1)(a-1) k(o—-1)
G(92)—~G(@") (@N)u—am(o—n fko(o-1) | 1-G(p) (cﬁ_’*) k=1 fo(o-1)

1-G(p") \g* (1—)+k(o-1) ' 1-G(p") \g} (-a)

r =

Additionally, for zero acquisition price to arise as an equilibrium, the following
condition must be satisfied.

{1 - G(pz)} < G(e") (3.34)

3.2. Open Economy with Costly Trade

In this section, consider the open economy with costly trade. For
simplicity, | assume symmetry among n number of countries. This symmetry
assumption ensures that all countries share the same wage and the same
aggregate variables. Each firm’s pricing rule in its domestic market is given, as
before. Firms who export will set higher prices in the foreign markets that
reflects the increased marginal cost t>1 of serving foreign markets.
Additionally, assume that a firm must incur a fixed exporting cost f, per

export country and per brand.

3.2.1. Equilibrium in Open Economy

In open economy model, firms face additional decision margin, whether
to export or not. Take account of its exporting and acquisition decisions together,
we can divide firms into four groups referenced by superscripts
{Naut, Nopen, Aaut, Aopen}. Superscript Naut represents non-exporting non-

participant, and Nopen represents exporting non-participant. Aaut indicates
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non-exporting acquirer, and Aopen indicates exporting acquirer. Since the profit
function of non-exporter is the same with the one in the Section 3.1, optimal
decisions of these firms will be the same. Therefore it is needed to consider the
decisions of exporting firms.

The profit function of exporting non-participant is given by

@) () k
(@) = L=+ nlt=—A{l(@)} - f —nf, (3:35)

where

() 1 *(p) T
=y (- ) e TP =y (o= 3o

Superscript “d” represents domestic related value and “x” stands for exporting
related one. Every exporting firm will produce for its domestic market, since
domestic variable profit is always positive under CES preference and the
production cost f is already incurred. Similarly, it is always profitable to export
all the varieties after incurring a R&D cost and developing varieties, since there
is no additional variety specific exporting cost and marginal revenue of each
variety is always positive. Therefore, firm provides the same range of products
to foreign markets and domestic market. As firms face the same elasticity of
demand in foreign markets, export prices are a constant multiple of domestic

prices due to the variable trade costs:

pf = ﬁ foralli € [0,h] (3.36)

thus
1 ( )L
x _ (rhj x1-0 ;\1-¢ _ To:(hj)1™9
Pj _(fL‘:opji d‘) T Tpi(o-1)
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Using the above pricing rule, the optimal scope of non-participant j is:

o—1

by = {RP*1 (522) 07%(0 — D™ 2(1 + nrl @) () JOm O
In a similar way, exporting acquirer j’s profit is given by

mioren = rf ffw i — i @)} - {1+ v} -
Tlfx{l + 17] ((P)}

(3.37)

where
() = i (@{1 + (@)}, hi(e) = k({1 +v;(p)}

Using pricing rule, acquirer’s profit function is rewritten as:

H;lopen — (1 + Tl‘[l_a)(l + vj)RPa—l(hj)Z_:io.—a(o. _ 1)a—1((pj)tx—1 _
M +v)h) = F(1 +v) = nf (1 + ;)

Then the optimal decisions of scope and the number of acquisitions will be
determined by

g-1 a(g-1)

hi = (14 nt'™%) e 1(f+nfx)<x 1(RP“ N e 1(0—0() a-1g a-1 (0 —
(1))
e (‘PJ)
k(o—-1)
1+v; = (1 + nrl=®) @ k-0 (f +

(a—1)—k(c—1) k(o 1 (1-a)+k(c-1) -ak(o-1)
Tlf) (a—1)(k-1) (RP“ 1)(a 1)(k 1)( /1) (O‘— 0() (a-1)(k-1) g (a—1)(k- 1)(0-_

k(oc-1)(a—-2) k(o-1)

1) @-Dk-1) (QDJ') k-1

Then, total number of varieties is given by

(6-1)
hi = hi(1+v;) = (1 +nrt~®)e-00-D(f +
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—(o-a) (0-1) 1 (o—a) —-a(o-1)

(a=1)(k-1) a=1y(a-1)(k- 1)( )k_l — q)@-Dk-1)gle-1)k-1) (g —
nfy)@- (RP%™*)(a- o (60 —a)e ol (o

(o-1)(a-2) (o-1)
1)(a—1)(k—1)((pj) k-1 29

Similar to the autarky equilibrium, ¢* identifies the cutoff level of
productivity for successful entry, and ¢, identifies the cutoff level of
productivity for profitable acquisition. Additionally, ¢ represents the cutoff
level of productivity for exporting firms. In the open economy, these cutoff
levels ¢*, @y and ¢, describe the differentiated good industry equilibrium,
and there are partitioning of firms by acquisition decision and exporting
decision. Throughout the paper, | assume selection into export markets like
Melitz (2003). Then there are two possible cases where ¢* < ¢y < ¢; and
@* <@g < @x. From now consider the case of ¢* < ¢y < @, where only
exporting firms participate in brand acquisition.® In this case, cutoff for
successful entry ¢* is determined by the equation (3.15), and cutoffs ¢y and

@, are determined by
P (93) = 1" (93) (338)

and
17" () = ;P (3) (3.39)

1-a _
2 Notethat 1 () = LB )y _ TUnA0(0-1)

(c—a)(1+ntl=9)’ 7j (c—a)(1+n1l~a)

o) =@ +y), 10 =@ +y)
r}Aopen((p) — nAd ((P) + nrij(<p),

Ad Ax
A T (@) (@) k
”j oPen(¢) — - +n J - —A{hf((p)}

1P = P () — £ (14 v;(0)) — nfie (1 + v(0))
30 There is no unique equilibrium of second case. The proof of this is in the Appendix
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o v (p3) = 0.

Then we have,

Px = Fx(p* (3.40)

Pa = Fa(p* (3-41)
where

_(-a)+klo—1) (1-a)+k(g—1)

__ke-D) k(o—1)(a—1)
I, = {(1 + nrl=®) T a+ke-D — 1} e ("fﬁ) k(o-1)(a—1)

L ((ea)tk(o-1)  fnfy) Koontes
— 1—ay—— [(A-a)+k(o-1) f+4n x} k(o-1)(a-1)
Ib=0+nt "%« 1{ o) 7

Selection into export markets, @y > ¢@*, requires

k(o—1)

1+ anx > (1 + nrl=®)aorko—D (342)

That means export related costs f, and t must be high enough to prevent
some unproductive firms from exporting. Selection into acquisition markets
@n > @y requires

)a+ nTl=) T > {(1 +

von 1 (3.43)
1-a\i= _ nfy
nrt )(1 a)+k(o-1) — 1} T

(1-a)+k(o-1) (f+nfx
k(o—a) f

Then @™ < @y < ¢, will be satisfied when the following condition holds.

k(o—1)

(F+nf){(1-a)+k(o—1)} <1+ n_[1—a)m < f+;lfx (3.44)

flll—a)+k(c-DMHnfr(k—-1)(a-1)

This can be satisfied since
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(F+nf){(1-a)+k(o-1)} nfx
fll-a)+k(o—-D}+nfr(k—1)(a—-1) <1+ f

holds.3%32

3.2.2. Firm Entry and Exit in Open Economy

Similar to the close economy model, defines the weighted average

~

productivity. For non-participants, let @24t be the weighted average

~

productivity within non-exporters, and @"°P¢" be the weighted average

productivity within exporters. @4°P¢" is defined as the weighted average
productivity within exporting acquirers.

(1-a)+k(o-1)

klo-1)(a=1) Klo-D(a=1)
{Wfq’x((p)h a)+k(o— 1)9((p) d(p} (3_4_5)

(1-a)+k(o-1)

k(o-1)(a-1) k(o-1)(a-1)
sNopen — | 1 r®ar NG oyikie—1) } (3.46)
¢ {G((pa) 5o s @)D g(9) do

(1-a)+k(oc-1)
k(o—1)
%2 Under such case, we can rewrite h}'®, hj’.\“’pe” and hf"pe" using ¢*, @; and

31 Note that 0 < <1.

*

Pa-
1 1 (a=1)(g-1)
pNaut — (L)k (a_—1>k (ﬁ)u—ank(a—n
J (1-a)+k(c-1) Ak @*
o-1 fx 1 e v _(@-1)(o-1)
{Vopen — 1-a m( )k (06;>k (_j)(l—a)+k(a—1)
hJ (1 +tnt ) (1-a)+k(oc-1) Ak @*
1 k(a—1) _% 1 (a-1)(o—-1)
= {L} 1= (1 + ntl~*) G-@+ke-D (a_—l)k (ﬁ)(1—a)+k(a—1)
(1-a)+k(oc-1) A Py
1 1 -1 1-o
o mpto - (57 (2)
B = (f + (o — )k (%) F (2
(o-1) (o-a) . 1 v (o— 1)
RPN = hi(1+v) = (1 + nt' 7@ m(_)w—wﬂ) (=) (B~
7 ( 1) = ( ) F4nfe A7) \er
47
3 "



k-1

gAoven = {1 ot o () 5 g(p) d(ﬂ}k(a_l) (347)

The exponents of weighted average productivities reflect the relative sales of
firms with different productivity levels.

k(o-1)(a-1) Naut k(o-1)(a-1)

N k(o-D(a-1) s

! aut ) 3 (ﬂ)(l—aﬂk(ﬂ—l) () (ﬂ)(l—a)ﬂc(a—l)

rlz_Vaut((p,) Py ’ nj-vaut(qi’) Q!

Nopen k(o-1)(a-1) Nopen k(e-1)(a=1)

T (@) (ﬁ)(1—a)+k(a'—1) @ (g)(1—a)+k(a—1) (3.48)
—r]{\lopen((p,) Py ) n_}\lopen((p,) Q@1 .

k(o— k(o-
AP () Ko phoven g =

A (ﬂ) e 9 (ﬂ) k-1
Tfopen((p,) (pl ) T[;lopen((p,) Q7

The average revenue will be rewritten as

G(px)—G(e") Naut+G(§0a) G(¢x)rNopen+1 G(¢a)erpen (3 49)

=" 6w 1-G(p") 1-G(p")

where 7NVt js average revenue of non-exporting non-participants and

rlNopen is average revenue of exporting non-participants and 74°Pe™ s

average revenue of exporting acquirers.

fNaut — G((px) o )I‘Px Naut((p)g((p) d(p — rNaut((pNaut)
phopen = s e P () g (0) dp = PR (Goren)
1 [e]
Aopen — 1 e )f(p ]Aopen(go)g((p) d(p _ erpen((pAopen)

Using the properties of relative sales, we obtain

k(o—-1)(a-1)
~Nauf)(1—a)+k(a—1)

rNaut((ﬁNaut) — (‘P(p* rNaut((p*)
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k(o-1)(a-1)
(1-a)+k(o-1)
) rNoPen (3)

~Nopen

rNopen((Z)Nopen) — (‘P -
Px

k(oc—-1)
Aopen

poven(aopen) = (Z) 7 poven ()

a

Like the equation (3.25), average profit will be rewritten as:

7 _ G@N-6@") mNaut |, C@D=6@3) FNopen , 1-6(9&) Faopen
L 1-G(p*) u + 1-G(¢*) I + 1-G(p*) n (3.50)

where
ﬁNaut — ﬁ.Naut _ f; ﬁNopen — ﬁ.Nopen _ f _ nfx

[[Aopen — gAopen _ (f + Tlfx)(l n 17)-

Note that
—Naut _ 1 P Naut — oNautzNaut
T = s e T @) g(@)de = m(ghe)

—Nopen _ 1 Pa Nopen — NopenzNopen

sAopen — 1 © _Aopen _ Aopen (s Aopen
T 1—c(<p;)f<p;;”j (Pglp)de == (@ )

Using the properties of (3.48), we have

k(o-1)(a-1)
FNaut — (@N‘i”t)(1—a)+k(a—1) Naut ()

¢

k(o-1)(a-1)

ﬁ.Nopen _ (aNo*pen)(1—a)+k(U—1) T[NOpen((p;)
Px
k(o-1)

~Aopen

~A _(? k=1 4
Aopen _— ( ” ) T open((pz)
a
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The average number of acquisitions will be same with the equation (3.26).

k(o-1)

_ pAoven\"g_1
1+v=((p - )
Pa

Since the average productivity level is completely determined by the cutoff
productivity level ¢* and ¢, the average revenue and profit levels are also
tied to the cutoff levels. Then rewrite the equations (3.38) and (3.39) using
weighted average productivities, we have:

k(o—-1)(a-1)

~Naut
_ (A-a)+k(o-1)
gNaut — (‘/’(p* ) f

k(e-1)(a-1) k-1
_ gNoven\ (1—a)+k(o—1) 1+ntl~%)A-a)+k(o-1)
gNopven — (—(p p ) nfy ( ) T(e=D
x (1+n11—a)(1—a)+k(¢7—1)_1

k(o-1)

o= () o 2

Therefore, the average profit is given by

R Cani [ Con VR
= _ G(px)—G(p") (cTa auf)(1—a)+k(a_1)
H == _ 1

1-6(¢") { o +

k(o—-1)(a-1) k(o—-1)
CHRACI I, (@Noven)u_am(a_n{ (14t~ @) tkio—1) }_
X

— * * k(o-1)
1-G(p*) Px (1+Tl‘tl_“)m—l
A k(o-1)
G(@a)—G(9x) 1-G(pg) (PP k-1 (k=D)(a-1)
1-G(9*) f +nfo) + 1—G(<p*)( oy ) f + nfx){ k(o—a) }

Firms decide whether to enter based on a comparison of the expected value of
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entry and the sunk entry cost. The free entry condition (3.27) in open economy

takes the following form:

k(o—1)(a-1)
~Nauf)(1—oz)+k(a—1)

69~ 6@} {(*"W

- 1} +nf{G(@a) —

k(o=1)(@-1) k(=)
=Nopen\ (1—a+k(o—1) 1-a\Y(1—-a)+k(oc—-1)
P -a)+k(e-1D | (1+n7'™%)
G(‘P;)}( pe ) k(o—1) -
x (1+n1-1—a)(1—a)+k(d—1)_1

(f + nf )G (a) —k(Cigpié)} +(f +nfoll -

Gloo (Tom) 7 (e

(3.51)

Substitute (3.40) and (3.41) into equation (3.51) then FE condition can be
expressed in terms of a single unknown ¢™* as follows:

k(oc-1)(a-1)
Tyxp” -a o— « N
ffqa*(p (%)(1 O (@) dp - FIGTep™) — G} + f(1 +
k(o—1) oot k(o—1)(a—1)
- a —a)+k(o— %
ntl™ ) a-a)+k(o-1) frx(;ﬁ (%)(1 )+k( l)g((p) do — (G(T,0") —

k(a—o)

G (f +nfi) + (f + nfi)le-vtk-0(1 +

k(o—1) (1-a)+k(o-1) k(o—1)

1-aa—niep (A=D+k(@-D\ " @-Dk-1» [((k-D(a-1)) ro (@) k-1 _
Rl @)1 1)( o ) { oo }fraq)* ((p*) g(p)de =
fe

This free entry condition has the following properties. (i) The right-hand side
is the constant sunk entry cost f, > 0; (ii) As ¢* — 0, the left-hand side
converges towards infinity; (iii) As ¢* — oo, the left-hand side converges
towards zero; (iv) The left-hand side is monotonically decreasing in ¢*. It
follows that there exists a unique fixed point, where the expected value of entry

V, is equal to the sunk entry cost f,.
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Proposition 2. There exists a unique open economy equilibrium with zero
acquisition price, referenced by the vector {¢*, T}, I, }.

proof. See Appendix

3.2.3. Aggregation

The open economy equilibrium will be characterized by a mass of brands
and a distribution g(¢) of productivity levels over a subset of (0,00). MNaut
is a mass of brands which are not involved in acquisition and exporting,
MNopen s a mass of brands which are not involved in acquisition but are
involved in exporting. M% is the mass of acquired brands, and M4°Pen js
total mass of brands which acquirers own. Like the previous section, M, isa
mass of brands enteringand N, isamass of entrants. N¥*“ is a mass of non-
participants who do not export, NV°Pe" s a mass of non-participants who
serve foreign market, and N4°Pé" s a mass of acquirers. Under open economy,
aggregate price index P°Pe™ js defined by

1

popen — {j-jn:];(p}-l)l_a dj n nf]zz(p};)l—a dj}n
(3.52)

1

= [ (o (o)™ + n” o] (B} T

where p]H is the price index of brand j of domestic firm, and pf is the price
index of brand j of foreign firm. M is domestic mass of brands and MFis

foreign mass of brands serving domestic market such that:

H _ Naut Nopen Aopen
M = mNaut 4 +M (3.53)
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MF — nMNopen + nMAopen

Since every country is symmetric, the mass of foreign firms serving domestic
market equals to the mass of domestic firms exporting multiplied by the number
of countries. Then the mass of brands available in every country will be M =
M + MF. Therefore, in such equilibrium, P°Pe" is rewritten by:

open _ [ (#x(, Naut 1-a  Naue _ 9(0)
P [y ey @) e S s e +

$af Nd l-a N 9(9) ©( Ad 1-a
Jo W @) N e e Ll @) {1

) Aopen _9(@) 9(p) va x 1-a_ .\ Nopen 9(@)
vj(@NAoPen Ersdg + [ ) (@)} T nNeren 2 s de +

1

fg{Pf’x(w)}l_“{l +v; (@) JnNAopen - QG(ZP) d ]

where superscript Nd represents domestic price of non-participants and Nx
represents exporting price of non-participants. Similarly, Ad and Ax indicates
domestic and exporting price of acquirers. Using (3.53) and pricing rule,

aggregate price index is rewritten as:
poven — [MNaut{pI.Vaut((T)N,aut)}l_a + MNopen(l +
J

1

nrl—a){pjl,"'d ((T)Nopen)}l_a n MAopen(l + n‘[l_“){p}q'd (@Aopen)}l—a]ﬁ

Let’s define aggregate price indices according to its exporting decision and

acquisition decision. Then we have:
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1 1
pNaut — {MNautpjl}laut(¢)Naut)1—a}1—a = (MNaut)Epj\laut(@Naut)

1
Nd/ ~ - NX ; ~ —a\i—a
PNopen — {MNopenpj ((pNopen)l a+nMNopenpj x((pNopen)l a}l a

1 1
— (MNopen)m(l + nTl—a)mpj\ld(@Nopen)

1
pAopen — {MAopeanA,d(@Aopen)l—a + nMAopenp}‘l.x((I)Aopen)l—a}m

1 1
= (MAoPenyia(1 + nrl=)i-apfd (@)
Using above price indices by groups of firms, rewrite the price index as
povren — {(PNaut)l—a + (PNopen)l—a + (PAopen)l—a}ﬁ.

Aggregate number of successful domestic firms will be

NH — NNaut + NNopen + NAopen

where
NNaut — MNH NNopen — G(@a)—G(p3) NH
1-G((p*) ’ 1—G((p*) ’
(3.54)
NAopen — 1-G(¢a) NH.
1-G(p*)

From N, =M, and N ={1-G(¢*)}N,, domestic mass of brands is

represented by
MY = {1 - G(p*)IM, + DNA°Pen

= [{1-G(¢")} + 7{1 - G(pa)}IM,.

Note that
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Naut G(@x)=G(p") H
M T {1-G(eM)}+B{1-G(p})} M,

MNopen — G(pa)—G(px) MH

{1-G(pOHP{1-Glea)}

Aopen _ (1+9){1-G(pa)} H
M {1-G(p"}+7{1-G(p)} M7,

H _ {1-G(o)}] nrH

MH =1 + e | we.
Like equation (3.30) aggregate labor used for investment by entrant is NTI,
and aggregate labor used for production, R&D investment and exporting

investment is given by

Lp =R — NNautﬁNaut _ NNopenﬁNopen _ NAopenﬁAopen
(3.55)
=R - NH]I
Like closed economy case, we can derive the equation (3.32), which is L, +
L, =R = (1—n)L. Aggregate revenue in differentiated good sector must
equal the total payments to labor L which is employed that sector. Because of
symmetry among countries, the mass of firms is simply determined from the
equation (3.33), N¥ = R/7. Then, total number of acquisitions will be

determined by
Numgeq = MAPE" — NAPEN = GNAPEN = {1 — G(9z)IN,  (3.56)
Then the proportion of acquisition is calculated by

17NAo;f)en

PT'Opva = M—e =v{l - G((pé)} (3.57)

Additionally, for acquisition price to be equalized to zero, condition (3.34) must
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be satisfied too.

k(o-1) .
{((”) - 1}g(<p) do < [ g(p)de

3.3. Impact of Freer Trade

In this section, | consider the impact of trade liberalization on the level
of firm productivity cutoffs and industry-level transfers of brand in equilibrium.
The effects of two mechanisms are investigated: a decrease in variable trade
cost, T, and decrease in fixed trade cost, f,. These two investigations involve
comparative statics of the open economy variables with respect to t and f,,
which generate similar results each other. In all case, trade liberalization will
force the least productive firms to exit and will reallocate resources from less
productive to more productive firms not only labor but also intangible asset,
brand equity.

Now consider the effect of decrease in variable trade cost t on the

level of productivity cutoffs.
Proposition 3. When the condition for zero acquisition price holds, a reduction
in variable trade cost: (i) increases the productivity cutoff level ¢*; (ii)
decreases the productivity cutoff level for exporting ¢y; (iii) decreases the
productivity cutoff level for acquisition ¢g; (iv) increases the proportion of
acquired brands relative to all entered brands
Proof. See Appendix.
As Melitz (2003), this model shows that trade liberalization induces the least

productive firms to exit and generate entry of new firms into the export market,
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de*/dt <0 and d¢,/dt > 0. Add to that, this model shows that freer trade
induces entry of new firms into the acquisition market, de¢;/dt > 0, and
raises the probability of being acquired, dPropg.q/dr < 0. That is, the share
of brands transferred in acquisitions market increases in the face of trade
liberalization.

Now consider the effect of decrease in fixed exporting cost f, onthe
productivity cutoffs.

Proposition 4. When the condition for zero acquisition price holds, a reduction
in fixed trade cost: (i) increases the productivity cutoff level ¢*; (ii) decreases
the productivity cutoff level for exporting ¢,; (iii) decrease the productivity
cutoff level for acquisition ¢g; (iv) increases the proportion of acquired brands
relative to all entered brands.

Proof. See Appendix.

Like variable trade cost, t, decreased f, induces the similar effects on
productivity cutoffs such as, de*/df, <0, dey/df, >0 and de;/df, >
0. Also the probability of being acquired increases as fixed trade cost decreases,
dPropgacq/dfy <O0.

The basic intuitions of these results are quite similar with the previous
literatures. Trade liberalization increases the expected value of entry, as a result
to increased entry, which enhances factor market competition and raises the
zero-profit cutoff. Lowered trade barriers widen the range of firm productivity
to export, and hence increase the return to production expansion through brand
acquisition. In addition, the share of transferred brands increases, since the

range of firm productivity to acquire and the optimal number of acquisition of
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high-efficient firms increase.
To determine the effect of trade liberalization on aggregate variables,

we need to use Pareto distribution for productivity distribution. Then first we

obtain that
i G(Ixp")—G(p") i G(Tap™)—G(Txp™) i 1-G(Tap")
d‘r{ 1-G(¢p*) } ’ d‘r{ 1-G(¢p*) } 0, d‘r{ 1-G(p*) }< 0.

That is, the share of firms labeled as Naut decreases and the share of other
groups of firms labeled as Nopen and Aopen increases. Using Pareto

distribution, we can also rewrite the condition for zero acquisition price as,

k(oc—-1) 0 N
0(k—1)—k(0—1) < (Fa) {((p ) 1}

(3.58)
k(a_l)(ra)_e

*\ 0
° 1+ e < (¢7)

According to (3.58), condition for zero acquisition price holds when T, is high
enough, that is, the range of firm productivity to acquire brand profitably is
relatively small.

For the mass of firms, we have

anf _ (a-mLdr
dr (M2 dr

>0,

since the sign of di/dt is negative.

ar _ OkJ(o—l)fe((p*)e—ld_(p* _ B
ar (1-a)+k(c-1) drt + H(f + nfx) {1 {1
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k(@-1N"1) . —g-1dlq__ ko(o-1) —g-1dlx__ ko(o—1) 3
G(k—l)} } a dt (1-a)+k(o-1) Onfilx dt (1-a)+k(o-1) <0.

The effect of decreased variable trade cost on aggregate number of firms is
negative, dN*/dt < 0. The comparative statics related to the aggregate

number of domestic brands is as in the following.

amf _ (1-pLdr  (1-n)LdF r )_9{ k(o-1) }_
dr (2 dr (P2 dr v @ 0(k—1)—k(c—1)

6(T,)~%* % (1—fn)L {B(k—kl()a—_kl()a—n} >0
Even though the share of acquirer increases as variable trade cost decreases, the
total number of domestic brands decreases. This is because of the assumption
of zero acquisition price. The number of exit brands is always greater than the
number of acquired brands under zero acquisition price case.
The effect of fixed trade cost on aggregate variables are similar with

the one of variable trade cost.

anH amt
>0 —>0.
dfy dfy

3.4. Impact of “Love of brand”
The two stage CES utility function is given by (3.2) and (3.3), and y
captures the degree of cannibalization with y = 0 implying no cannibalization.

When y > 0, there exists the effect of within-brand cannibalization. The rate

i -1
33 Note that 4o <0, T,>1, dla >0, aly >0 and 1- {1 __ k(o 1)} <o.
d dr dr 9(k—1)
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of cannibalization from total brand quantity ¢q; is in (3.4). We can see that the
rate of cannibalization increases as o increases, or a decreases. From now
we will consider the case where a decreases and ¢ is constant by deriving
the comparative statics with respect to a. Decreased « implies that the
increased degree of “love of brand,” and increased degree of within-brand
cannibalization.

In autarky, the acquirer’s optimal scope and the number of acquisitions

respond to the degree of “love of brand” as follows.

on; . (o-1 p; 1

e =h () (F)+55) >0

o(1+v;)  1+v; _ k dh; (o-1)
da k-1 hj da (a—1)(o—a)

= ) - e <0

The number of acquisitions for all acquirers increases and scope decreases as
a decreases. In open economy, the acquirer’s optimal scope and the number of

acquisitions respond to the degree of “love of brand” as follows.

Oy _ (220 [ (B2 4 L 4 mEine
da h] (a—l) {ln (P) + o-a + (1+m'1_“)} >0

a(1+v))  1+v; _ k dh; (6-1) 0
da k-1 hj da (a—1)(o—a)

Like the autarky case, the number of acquisitions for all acquirers increases and
scope decreases as « decreases. The incentive of acquiring additional brand

increases and the incentive of adding new product within its own brand
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decreases as the degree of “love of brand” increases.
Now consider the effect of higher “love of brand” on the productivity

cutoffs. The following results are derived from simulation in section 3.5.

*

de

da>0

*

dgg

da>0

Like the effect of “love of varieties,” “love of brand” eases the market
competition. When consumers love the diversity of brands, the inefficient firms
can survive. Furthermore, increased “love of brand” raises the incentive of
acquisition by increase the degree of within-brand cannibalization. We can see
that acquisition cutoff decreases and the proportion of transferred brand
increases as the parameter « decreases.

Proposition 5. When the condition for zero acquisition price holds, the higher
degree of “love of brand,” the relatively more brands are transferred in the
market, that is, dPropgcq/da <0, if dgg/da > 0.

proof. See Appendix

Furthermore, the cross partial derivatives of « and 7 on productivity cutoffs

and the share of brands participated in acquisition are given by

% ¢* %y 62Propacq
dtda’ 9tda’ dtda

These are ambiguous in sign. Thus we cannot sure the effect of within-brand

cannibalization on the marginal impacts of globalization.
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3.5. Numerical Solution
In this section, | parameterize the open economy model and solve it

numerically. These solutions provide a visual representation of the equilibrium
and enable us to see the interaction of “love of brand” and trade liberalization.
The choice of parameter values is follows:

Variety specific cost A=5

Sunk entry cost f,=2

Fixed production cost f=1.5

Fixed exporting cost f,=2

Exponent of variety-specific cost function k=3

The number of trading partners n=2

Aggregate revenue R=10000

Pareto shape parameter 6=3.4

Pareto scale parameter ¢,,i,=1

Measure of “love of variety” §=3

Measure of “love of brand” o € [2.1,2.25]

Variable trade cost T € [1.1, 1.7]
These parameters are chosen to ensure that there is an interior equilibrium of
the previous theoretical model where only some of exporting firms acquire
brands and all acquisition prices are determined to zero. These are somewhat
arbitrary numbers, thus more accurate simulation must be conducted by using
estimated parameters.

The following figures describe the numerical solution with different

value of a and t. These results are the same with the Propositions 3 and 5.
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Figure 9. Acquisition cutoffs with a=[2.1, 2.25] and t<[1.1, 1.7]

Figure 10. Proportion of acquisition with a=[2.1, 2.25] and t<[1.1, 1.7]
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Note that the cross partial effect of T and a does not have any
consistent direction. Even though share of acquisition is high in the industry
with low value of «, the marginal effect of trade liberalization on acquisition
isn’t high in that industry. The sign of cross partial effect depends on the value
of parameters and functional form of the cumulative distribution function for
firm’s productivity.

In addition, | draw a graph describes the relation between proportion
of acquisition and firm distribution. Pareto shape parameter 6 determines the
degree of heterogeneity, and smaller © implies wider distribution of
productivity. As we can see in Figure 11, the share of acquired brand increases

as 0 decreases, since the share of acquirers increases.

Figure 11. Proportion of acquisition with 8 €[3.4, 3.8] and t<[1.1, 1.7]
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4. Theoretical Model with Quasi Linear

Preference

In the previous section, | have focused on how trade liberalization affects
the industry equilibrium by redistributing resources across heterogeneous firms.
The intensified competition in the product market, however, does not
considered in the previous model as a CES preference is used. The mark up of
each variety is always constant in closed and open economy. In this section,
therefore, | consider how the effect of increased product market competition
affect the decision of firms by assuming quasi linear preference. The theoretical
model of this section is an extension of Dhingra (2013), and only deals with the
case of zero acquisition price. Like the other literatures with linear demand, |
focus on the closed economy equilibrium, then investigate the free trade

equilibrium.

4.1. Closed Economy

4.1.1. Preferences and Production Technology
Like the CES model, preferences are defined over a continuum of
differentiated varieties and a homogeneous good chosen as numeraire. All

consumers share the same quasi linear utility function given by:
8 2 .. 2 . 2
Uk=q5+BQ =2 [, (@) didi -1/ (af)'dj-3(Q¥)" 1

where g¥ and q}‘i represent the individual consumption levels of the
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numeraire good and product i €; of brand j&J of the differentiated good.

Consumer k’s total consumption of brand j goods is
q}‘ = [ q}‘idi.

Her consumption of differentiated goods of all brands is
Q“= [ ajdj.

The demand parameters «, J, y and # are all strictly positive. The parameters a
and # index the substitution pattern between the homogeneous and
differentiated good. Parameter ¢ determines the degree of love of varieties. In
the limit when 6=0, consumers have no taste for diversity in products. y
captures the degree of differentiation across brands with y=0 implying no brand
differentiation. | assume that consumers have positive demand for the
numeraire good. The consumer k’s inverse demand for product i of brand j is

then given by

pji = B— 6895 —yqf —nQ*

Then the total demand for product i of brand j is

Q bqji vaqj
Pji=ﬁ—nT—T’—T’. (4.2)
7Q

As you can see, an increase in consumption of the product i'# of brand j

reduces demand for product i more than demand for other brands’ products. The
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degree of this cannibalization effect depends on the parameter .3

Labor is the only factor of production and production exhibits constant
return to scale at marginal cost ¢ which equal to unit labor requirement. Firms
learn about his cost level only after making the irreversible investment f,
required for entry. Like the previous section, let this as a draw from a Pareto

distribution G(c¢) with supporton (0, cy].*

G(c) = (L)e ,g(c)=20 ($)0 cf1 (4.3)

m

A firm j takes demand intercept ‘a’ as given when choosing its quantity of
product i, gqj;. Each firm chooses the range of products h; by paying a cost A
per product like the previous model. A firm j with unit cost c;, faces the
following profit maximization problem. The profits of the firms which do

nothing in the acquisition market are®
2
1 = hi(pji — ¢)ai — A(hy) (4.4)

Then optimal decisions satisfy the following properties.

9qi _ ThL?

acj - 36yq]2-i+28th
oh; __ 8L(a—c;)
acj 4rh(3y2hf+46yhj+52)

% Dhingra(2013) shows that when y>0, within-brand cross elasticity exceeds across-
brand cross elasticity.

% In the linear demand model, | use cost as a measure of ability of a firm like
Swati(2013) and Melitz & Ottaviano (2009). This unit cost is inversely related to a
firm’s productivity, c = w/¢.

3 Pparticularly | assume k=2 for the simplification of the problem.
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It is clear that a firm chooses the same quantities for its varieties under the
symmetry among varieties given a brand. Industry cost cutoff ¢, for

successful entry will be determined by

Y (cp) =0 (4.5)

and we have ¢, = a. Potential acquirer j maximizes the following profit.

17 = hi(pji = ¢)a; + Jy hf (0 — )4 = Rk =

; 2 (4.6)
rh(hj + f(;]] h'_]]'( dk) - vjfm

where k EQ]-A which is the acquired brand sets of firm j, and Ry, is
acquisition price for acquired brand k. Similar to the CES model, | consider the

case where acquisition price is zero. Then we have equation (4.6)’

1t = hy(pi = )z + v (f — ¢)af} = mly +uhf) = o)
vjfm

From the first order condition, we can see that optimal decisions of original

brand is the same with decisions of acquired brand.
i = afy hy = hf, p;i = pf;

The optimal decisions are®’

Dji = € = Wji = (4.7)

oh
37 Note that a—’ < 0.

J
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3
=i ({5 () - &

Total number of varieties of firm j is given by:

l 2
byt = (1) = {5 (]

Like the previous model, there is tradeoff between product range and the
number of acquisitions. Also it is clear that incentive of acquisition increases

as a firm ability increases. Total net profit of acquirer j is

104
~fo = {52 - () -

Cost cutoff for profitable acquisition will be determined by

1

173
v = ({52 ()] —1-0 @0

so we have the acquisition cutoff
1 2 1 1
o= o= 2| (1) + () (] 1)

For the existence of acquisition, acquisition cutoff must be positive. This can

be rewritten by:
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1 1 1

co > 2|(12) + (220 w12

If the degree of product market competition is excessively high, that is, cp is
low enough, then acquisition is not profitable for any firms. Thus for the
existence of acquisitions, equation (4.12) must be satisfied. The proportion of
acquired brands relative to all brands which entered into market is given by

Ca

Propgcq = 7+ G(cg) = [,“ v(c)g(c) dc, (4.13)

and for the zero acquisition price, the following condition must hold.

Propgeq < 1—G(cp) (4.14)
We can easily see that the following properties of acquisition for acquirer j

1
9vj . - @)7
6y>0 for ¢ <cp 8(L

1

9v; _ _ Yfm)f 38
ke 0 for ¢i<cp 2(—L
ahj(1+v;
%>0 forall ¢; <cq

Given product market competition, the incentive of acquisition for most
productive firm increases as the degree of within-cannibalization increases.
Also, increased market size, that is, increased opportunity to produce raises the

incentive of acquiring other firms’ brands for all acquirers. In the extreme case

a .
% Note that % >0 forall ¢ <c,.
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where y equals to zero, brand acquisition cannot arise. Without within-brand

cannibalization, the decisions of firms are given by

¢q=0,v;=0 forallj, cp =a,

2
L CD—C]' L CD—C]' CD—C]'
=25 (5 4D, mm 2
b 2rps\ 2 v Qi = 5\T2 ) Hi 2

4.1.2. Industry Equilibrium
In an equilibrium with positive entry, the expected value of entry must
equal to the sunk entry cost, which requires the following free entry condition

to hold:

it g(e)de + [22 1Y g(g)de = f, (4.15)

The cost cutoffs and free entry condition jointly determine industry equilibrium.
Because of the complexity, | assume that the cost distribution follows uniform
distribution, that is, 8 = 1. Then the probability of being acquired is rewritten
by

1 4

L L\7 1 1, 3\’ 2rn62\3 (fm'\6
—_L (Y2l )l _ (Yim\2) _ [ (2h07)3 ([m)e _Ca
Propecq = 4 52 (fm) cm <2 ( L )) <( L ) ()/L)> Cm

Under the uniform distribution of firms’ cost, the average values of firm level

are defined as follows:

;{foc‘l ¢ (1 + v(cj)) g(c)dc + fc(;D ¢jg(c) dc}

€= s
R = s (i hy (14 () 9 de + [ g (e de]
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The average values of brand level are

G(CD)-:TJG(ca) {foca G (1 + ”(Cj)) 9(cp)de + [ ¢9(cp) dc}

¢
R = sirmas Ua i (14 () 9 de + [ g () de

Aggregate output is given by

Q=r(B~cw) (4.16)

and, the total number of firms in the market is given as follows:

|o

NH = (4.17)

=
Q|

where
q= G(CD) {fca qji (1 + U(cj)) g(cp)de + fCCaD q;:9(¢;) dC}

is the average quantity at the variety level. Then we can derive the number of
brands, M, the mass of acquired brands, M® and the number of entrants, N,
from the following equations.

= G(CD)Ner

= vG(cy)N,,

M = NH + M@

In this linear model, 1 assume that consumers have positive demands for the
numeraire good. Therefore it need to ensure that each consumer spends on the

differentiated varieties less than its entire labor income. That is, spending per

consumer on the varieties is less than 1.
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4.2. Free Trade Equilibrium

Now suppose that trade liberalization reduces all fixed and variable
trade costs to zero. Then the problem is identical to an increase in market size,
since markets are perfectly integrated through trade. Using this property, we
analyze the effect of trade liberalization by investigating the effect of increased
market size. The main results of free trade are summarized in the proposition 6.
Proposition 6. When the condition for zero acquisition price holds, a move

from autarky to free trade brings the following results.

(i) Cutoff for successful entry, ¢, drops. Thus the least efficient firms
exit.

(i) Most efficient firms always increases their number of brands by
acquiring other firm’s brand equity.

(iii) The move of acquisition cutoff, c, is ambiguous. If the effect of
intensified competition is high enough, then the acquisition cutoff may
decrease.

(iv) The move of overall proportion of acquisition is ambiguous which is
depending on the value of parameters and functional form of the cost
distribution function. In summary, if the effect of intensified
competition is high enough, the acquisition proportion may decrease.

(v) Aggregate productivity increases.

(vi) Low efficiency firms reduce scope and high efficiency firms expand
total range of product (including acquired brand).

Proof. See Appendix

More varieties are sold in each country, so the demand for each product,
represented by ‘a’ drops after trade liberalization. This increased competition
induces the lower value of cost cutoff cj,.

Trade liberalization works differently among firms. Trade brings
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about exporting opportunities as well as the intensified competition. Low
productive firms are mostly affected by intensified competition, but high
productive firms are mostly affected by increased market. That is, the
profitability of low efficient firm decreases, on the contrary, the profitability of
high efficient firm increases. The profitability of acquisition for high efficiency
firms also increases, thus they expand their production by acquiring other firms.
However, the net effect of trade on the mid productive firms is ambiguous. If
the competition is high enough, then the mid productive firms will decide the
smaller number of brands and the cost cutoff for acquisition, ¢, would
decrease. In spite of ambiguity of acquisition cutoff, however, it is clear that
brand equity moves from low to high efficiency firms. Moreover we can see
that average productivity increases after trade liberalization from numerical

solution in section 4.3.
L<0

Now consider the effect of within-brand cannibalization effect. Under
positive value of y, consumers want to consume various brand, so that
unprofitable firms can survive. Even if productive firms tend to acquire more
in equilibrium, the overall effect of y on market competition is still negative.
In the industry with high vy, unproductive firms can produce more by taking
advantage of lowered competition. High productive firms mostly get hurt by
high degree of within-brand cannibalization, so they acquire more brands and
decrease the scope of each brand. Consequently, the distribution of sales per

brand has flatter shape in industry with high y.
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Proposition 7. When the condition for zero acquisition price holds, the industry

with high value of y satisfies the following properties.
(i) Cutoff cost for successful entry, cj, is higher.
(if) The acquisition cutoff cost, c, isambiguous.
(iii) The number of acquired brands for the most efficient firms is higher.
(iv) The overall proportion of acquired brand is ambiguous which is
depending on the value of parameters and functional form of the cost
distribution function.

Proof. See the Appendix

4.3. Numerical Solution

In this section, | parameterize the theoretical model and solve it
numerically. These solutions provide a visual representation of the equilibrium
and enable us to compare the equilibrium of linear model with CES model. By
doing that we can see how the overall effect of product market competition
changes the interaction of acquisition and trade liberalization. The choice of
parameter values is as follows:

Variety specific cost, A=5

Sunk entry cost, f,=10

Fixed acquisition cost, f,,=20

Pareto parameter, =2.%

% Del Gatto, Mion and Ottaviano (2006) estimate the distribution of total factor
productivity using firm-level data for a panel of 11 EU countries and 18 manufacturing
sectors. The average 6 is estimated to be close to 2. Under 6 =1 and the above
specific parameter values, acquisition proportion and acquisition cutoff increase after

trade liberalization.
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Upper bound of cost, ¢,=1
Measure of “love of variety,” §=0.5
Measure of “love of brand,” y<[0.05, 0.25]
Market size, L&[1000,10000]
The following figures describe the numerical solution with different values of

y and t. These results are the same with the Proposition 6 and 7.

Figure 12. Proportion of acquisition with y&[0.05, 0.25] and
L <[1000,10000]
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As you can see in Figures 12, 13 and 14, the proportion of acquisition increases
on the most of ys as market size increases, but it decreases as market size

increases on some range of .
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Like CES model, exit rate decreases as vy increases, and this rate increases in
the exposure to trade. The range of firm cost to acquire brand is reduced in

globalization under given parameters.

Figure 15. Cost cutoff with y&[0.05, 0.25] and L <[1000,10000]
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Figure 16. Acquisition cutoff with y&[0.05, 0.25] and L &[1000,10000]
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Figure 17. Average cost with y&[0.05, 0.25] and L <[1000,10000]
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From Figure 17, we can conjecture that overall industry efficiency is improved
after trade liberalization. The average cost might decrease as market size
increases, since existing brand equity moves from unproductive to more

productive firms.
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5. Empirics

Throughout this section, | analyze the effect of trade liberalization on
brand acquisitions by investigating the effect of CUSFTA. Since post-NAFTA
period and post-WTO period overlap, there might exists a mixed effect in the
period 1995-1999. Therefore | only conduct an empirical analysis of the effect
of CUSFTA during 1980-1989. To trace the transfer of brands between firms, |
use USPTO trademark application data and assignment data. The data on tariffs
are from Trefler (2004), which defined tariffs as duties divided by imports. The
industrial U.S. trade data are from Schott (2010)’s U.S. Manufacturing Imports
and Exports database, and the other U.S. industrial data are from NBER-CES

Manufacturing Industry Database (2013).

5.1. Properties of Trademark

“A trademark is a word, phrase, symbol, design, color, smell, sound, or
combination thereof that identifies and distinguishes the goods and services of
one party from those of others.”*® That is, trademarks play role as a source of
identifier of brand to consumer. Furthermore, when a brand is sold, all
associated trademarks are transferred. This is why trademark assignment data
are suitable for investigation of brand acquisition.

To understand the properties of trademark, first see the life cycle of a
registered trademark as follows: An owner files an application to register some

mark with the USPTO, then the application goes through examination and

40 See 15 U.S.C. §1127
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publication for opposition. If application satisfies legal requirements and there
is no acceptable opposition, the trademark is registered, and the registered
trademark must be renewed for ten-year term. Prior November 1989,
registration were renewed for 20 year term, thereafter, registered trademark
were renewed for 10 year term. In the 6 year after registration, the owner must
file an acceptable affidavit or declaration of continued use or excusable nonuse
with USPTO, and if not, the registration is cancelled. In addition, the owner
must file an application for renewal and pay some fees between the 9th and
10th years after the registration date. If the renewal application is not filed
within the time periods, the registration expires. The change on the lifecycle of
trademarks in 1989 must be considered when analyzing the effect of CUSFTA.
More frequent declaration of use and application of renewal could raise the
death rate of trademarks, therefore affect the expected value of each trademark.
Generally, ownership transfer of trademark involves the transfer of the
right, title, and interest on a mark.** Assignment apart from goodwill is invalid
in United States, and interpretation of goodwill has evolved over time. Before
1946 this rule required full transfer of business ownership including tangible
assets. After that this relaxed and allowed for transfer without tangible assets
as long as the assignee’s products were similar in kind. Therefore assignment
related transactions can capture the incentive of acquiring intangible assets
apart from the incentive of acquiring establishments e.g., plant and machines.

The USPTO uses International Classification of Goods and Services

41 There is no legal requirement for parties to report trademark assignments to the
USPTO. However, an assignee must record the assignment to make legal claims or take
action.
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under Nice Agreement so called Nice Classification to assign the appropriate
classification to the goods and services since 1973. There are 45 classes,
including 34 goods classes and 11 services classes. The applicant initially
designates the class numbers he deems appropriate. To expand protection of the
mark for use on other products, the owner must apply for a new registrations
for the same mark. For instance, the “FORD” is registered in different 19
classes between 1917 and 1997.%> Because of this industry classification differ
with Standard Industrial Classification (SIC) of trade datasets, | construct
mappings linking SIC 4 digit codes to Nice codes. As Nice Classification has
broad coverage and has the different classification system from SIC, the
concordance between Nice and SIC can mislead the results of empirical test.*®

More exquisite mapping is needed for further investigation.

5.2. Indirect Measure of y

Throughout the theoretical model, the parameter y is important variable
governs the incentive of acquisition. The parameter y can be derived from the
elasticity of substitution between varieties and the elasticity of substitution
between brands, but it is difficult to estimate the value of elasticity. Hence, |
take the various way of constructing indirect measure of y in this section to
examine the testable implication of theoretical model.

First, I construct the value of y as the same way which Spearot (2012)

uses. He use the fact that when varieties within the differentiated industry are

42 See Graham, Hancock, Marco and Myers (2013)
43 This converter does not have weight. Every 4 digit SIC code has the same weight
in the mappings.
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more substitutable, observed sales heterogeneity should be larger. Like Spearot
(2012), | first derive the following relationship between Hirschmann-
Herfindahl Index (HHI) and y using simulation in section 3.5 and 4.3.
Hypothesis. Holding the set of brands in industry k in year t,

2
Zjesk,t SALEj’t

(e Siee SALE j,t)z

OHHlet -0 where HHI,, =

ay ’
Y-axix of Figure 18 is Hirschmann-Herfindahl Index (HHI) calculated at brand
level, and one of Figure 19 is calculated at firm level.** Like Hypothesis, both

figures illustrate that industrial concentration is lower in the industry with high

value of vy.

Figure 18. Hirschmann-Herfindahl Index at brand-level

.
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HHI using dormestic & export sales at brand level

4 These figures represent the numerical solutions under CES preference.
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Figure 19. Hirschmann-Herfindahl Index at firm-level

HHl wsing demestic & expod sales al fim level

To recover v, | collect the residuals after regressing the following
equation:

In(HHIy ;) = a + Blln(Nk_t) + By In(Skewy () +

p3ln(Average sale/Labory ;) -1

where N, is the number of firms in SIC industry k in year t,
Average sale/LABOR,,, is average value of sales per labor, Skew; is ratio
of maximum productivity to median productivity for industry k in year t. The
Sale/Labor is used as a primary productivity measure. After regressing log HHI
on these explanatory variables, | collect the residuals which capture the
unexplained factor of sale’s distribution. Because high y tends to make the
flat-shaped distribution of sales, the low value of residuals imply the high value
of y. Thus, I use inverse value of these residuals as an indirect measure of .

According to this measure, class 14 and class 24 is the industry with highest
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value of y.%

The second indirect measure of y comes from results of Hui (2004).
Using personal computers data, he shows the existence of cannibalization effect
for branded multiproduct firms. According to his work, firms with high brand
reputation faces bigger cannibalization effect. Thus, | use the age of brands as
an indirect measure of y. | construct the values by taking average on the ages
of trademarks for each industry. According to this measure, class 30 and class
32 are the industry with highest value of y.%® In a similar way, the ratio of
trademarks which have prior trademarks is used as an indirect measure of y.
“Prior mark” variable in the Casefile database provides the information of
whether each trademark’s owner has the pre-existent trademarks. From this
variables, we can identify whether each trademark is new entrant or not. Using
the data, | construct prior ratio, which is average share of incumbent trademarks
for each industry.*” According to this measure, class 30, class 32 and class 29
are the industries with highest y.*® Note that these two indirect measures of y
are closely related to each other. See Figure 20, then we find the strong

correlation between prior ratio and ages of trademarks.

% The class 14 includes Jewelry products, such as precious stones, watches and
precious metals. The class 24 includes mainly textile goods.

46 The class 30 includes mainly processed foods, such as coffee, tea, bread, cereals,
sugar, salt, mustard, sauces and spices. The class 32 includes light beverages, such as
beers, fruit juices, mineral waters.

47 However, this should be cautious. Since citation of prior registrations or pending
applications is not mandatory, there exists selection bias.

8 The class 29 includes mainly meat and processed foods, such as jellies, jams, eggs,
milk, milk products, edible oils and fats.
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Figure 20. Relation between prior ratio and average value of age

Prior Ratio

10
Age of Trademark

The third indirect measure of y is derived from the idea that vy is higher
in the final (finished) product class than the intermediate (unworked/semi-
worked) product class. For example, Class 1 includes mainly chemical products
used in industry, science and agriculture, thus this is classified into industries
with low y. On the contrary, Class 30 including processed foods like coffee,
tea, bread, sugar, salt and sauce is labeled as industries with high .

The relations among these indirect measures of y are descripted in the

following table.
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Table 10. Correlation among different measures of y

Correlation Residual Age Prior ratio  Final/Intermediate
Residual 1.000
Age -0.192 1.000
Prior ratio -0.312 0.652 1.000
Final/Intermediate -0.022 0.427 0.144 1.000

Notes: To construct the measures, | use the data during 1980-1989. The column
“Residual” indicates the value of residuals from the regression of (5.1), and the column

“Final/Intermediate” indicates the dummy value which is constructed as above.

Since the “Residual” is inversely related to the true vy, the negative correlation

among other measures is consistent with the prediction.

5.3. Test Results
This section examines the role of within-brand cannibalization and the
effect of trade liberalization on decisions of acquisition which are summarized
in Propositions 3, 5, 6 and 7. The main testable implication from those
propositions are described as follows:
(i) Increased export opportunity raises the return to acquiring a brand
equity;
(ii) Increased import competition lowers the return to acquiring a brand
equity;
(iii) Acquisition incentive is higher in an industry with a high degree of
within-brand cannibalization effect.
Bilateral tariff reductions induced by free trade agreement have joint effects,

such as increased exporting opportunity and challenge of intensified
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competition, and those effects work in the opposite way on acquisition
incentive. Thus, not only FTA-mandated Canadian tariff rate, z5#, butalso U.S.
tariff rate, ¢ is added into empirical analyses as a measure of trade
liberalization. In addition, indirect measure of y is included into analyses,
since the degree of cannibalization effects affect the return of acquisitions like
(iii). Throughout this section, | conduct various econometric analyses for
testing the testable implications at the industry- and trademark-level. Empirical
strategies at the industry-level involve “differences-in-differences,” “fixed
effect” and “random effect” specifications. At the trademark-level, I use “linear

probability,” “probit” and “logit” specifications.

At first, the linear regression equation is given by
acqye = & + BrExys + falmy + BzCanny + 8d; + uy, + ey, (5.2)

where acqy; is acquisition ratio of industry k in time period t, which are

calculated by

__ Number of assigned trademarksy:
acqge =

t=0,1.

Number of existing trademarksy; '

Exy; is a dummy variable that equals 1 if an industry k experienced above-
median Canadian tariff cuts in time t=1. Imy,, isadummy variable that equals
1 if an industry k experienced above-median U.S. tariff reductions in time t=1.
Canny, is also dummy variable that equals 1 if an industry faced high within-
brand cannibalization effect. Finally, d, equals 1 for the years of post-FTA
period. uy is industry fixed effects that control for unobserved heterogeneity

that affects the decision of acquisition. Taking first differences across periods
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t=0 and t=1 yields the following regression specification.

Aacqy = B1AExy + B,4Imy, + 6 + dey, (5.3)

Now we have AEx;, = 1 ifindustry k is the 50% of the industries with highest
Canadian tariff cut, and Alm, = 1 if industry k is the 50% of the industries
with highest U.S. tariff cut. This specification controls for specific industry
trends by differencing out u, , but also differencing out the effect of
cannibalization, Canny. Then the results of OLS regression of (5.3) are

summarized as follows:

Table 11. Detailed results using DID, 1980-1989

[1] [2]
AEx 0.001 (0.001)* 0.002 (0.001)**
Alm -0.002 (0.001)*** -0.002 (0.001)**
Constant 0.011 (0.001)*** 0.008 (0.001)***

Notes: The dependent variable is the change of acquisition ratio between t=0 and t=1,

Aacqy. The estimating equation is (5.3) and use CUSFTA-mandated tariffs, <7 and

725 to construct dummy variables Ex and Im. Standard errors for each coefficient
belong in parentheses. *, **, *** indicate statistical significance at the 10%, 5% and

1%.

The column [1] shows result of the case where FTA-negotiation period, 1986-
1987 is included in the Post-FTA periods, the column [2] shows result of the
case where negotiation period is included in the pre-FTA periods. According to
the theoretical prediction, the export market entry increases acquisition rate and

the intensified competition induced by lowered trade barriers decreases

89



acquisition rate. Like the predictions, Table 11 shows that acquisition increases
in the industries experiencing above-median Canadian tariff reductions, and
acquisition decreases in the industries experiencing above-median U.S. tariff
reductions after CUSFTA. The results of these simple DID estimators are
consistent with the testable implications.

To investigate the effect of y in the “differences in differences”
estimation, we can think of the case where y is time-variant. In such case, the

regression equation (5.2) can be rewritten as

acqpr = a + L1Exye + LoImy, + B3Canngy + uy + 6Posty + e, (5.4)

where Canng; isadummy variable that equals 1 if an industry k is one of the
50% industries with highest y in period t. Taking first differences between

periods t=0 and t=1, then we have

Aacqy = P1AExy + BAImy, + f34Cann;, + § + Aey, (5.5)

where ACann, = Canny, — Cann,, equals 1 if an industry experienced
increase of y, and equals O if an industry does not experience any change in
Cann. ACann;, equals -1 if an industry experienced decrease of y after Free
Trade Agreement. The OLS results of (5.5) using residuals, average age and
prior ratio are summarized in Table 12. In this table, the post-FTA period is

defined as the years of 1988-1989.
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Table 12. Detailed results with time-variant y using DID, 1980-1989

[1] Residual [2] Age [3] Prior ratio
AEx 0.002 (0.001)** 0.002 (0.001)** 0.002 (0.001)*=**
Alm -0.002 (0.001)** -0.002 (0.001)** -0.002 (0.001)**
ACann -0.004 (0.001)*** -0.000 (0.002) 0.004 (0.001)***

Constant  0.008 (0.001)***  0.008 (0.001)***  0.007 (0.001)***

Notes: The dependent variable is the change of acquisition ratio between t=0 and t=1,
Aacqy. The estimating equation is (5.5) and use CUSFTA-mandated tariffs, <7 and
725 to construct dummy variables Ex and Im. Each column reports the results of
“differences in differences” using residuals, average age and prior ratio as an time-
variant measure of y. Standard errors for each coefficient belong in parentheses. *, **,

*** indicate statistical significance at the 10%, 5% and 1%.

The results are consistent with predictions, but the coefficient of time-variant
y isinsignificant in [2]. This might come from the fact that the indirect measure
of y is time-invariant variables. Actually, the share of industries which
experienced the change of Canny, is 83.78% in “Residual,” 89.19% in “Prior
ratio,” but 94.59% in “Age.”

Now go over more precise empirical specification. Let k represents
industries, and t indicates years, then baseline specification can be represented

as the following regression:

acqe = a + Pitit + oty + BsGammay + PuBCry + €t
(5.6)
where &, = uy + eyt

t5f is the FTA-mandated Canadian tariff concessions granted to the United

States, and tf7 isthe FTA-mandated US tariff concessions granted to Canada.
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Gamma,,; is the indirect measure of y. BC; is the variable governs the
business cycle which is the industrial value added data from NBER-CES
Manufacturing Industry Database (2013). The error term is composed of u
and ey;. ug isindustry fixed effect in fixed effect model, while wu;, israndom
variables satisfying u,~(0,02) in random effect model. The idiosyncratic
error term, ey, is satisfying e,.~(0,02). For the baseline test, I use GLS
instead of OLS because of the heteroscedasticity. The results using prior ratio

as Gammay, are given following tables.

Table 13. Detailed results with prior ratio, 1980-1989

[1] GLS [2] Fixed effect [3] Random effect
el 0.295 (0.041)***  0.157 (0.060)***  0.3012 (0.052)***
T3 -0.044 (0.038) -0.068 (0.063) -0.022 (0.052)
Gammay, 0.314 (0.030)***  1.515(0.278)***  0.310 (0.060)***
BCy; 0.097 (0.030)***  0.762 (0.162)*** 0.102 (0.060)*
Constant -0.073 (0.033)***  -0.000 (0.044)***  0.000 (0.060)***

Notes: The dependent variable is the acquisition ratio. Standard errors for each
coefficient belong in parentheses. *, **, *** ndicate statistical significance at the 10%,

5% and 1%. All coefficients are the standardized values.

These results also coincide with the prediction of theoretical model and are
statistically significant. Only the effect of increased competition, coefficient of
27 is insignificant. According to the result of Hausman test, there exists

endogeneity between explanatory variables and unobserved variable uy. *°

*9 " In such case, where the condition cov(xy;, u) = 0 does not hold, the estimator of
random effect cannot be consistent estimator.
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Thus, | only report the results of fixed effect estimation using various measures

of vy.

Table 14. Detailed results with different measures of y, 1980-1989

[1] Residual [2] Age [3] Final/Intermediate
Th 0.289 (0.051)*** 0.220 (0.058)*** 0.306 (0.051)***
TYs -0.051 (0.050) -0.109 (0.065)* -0.003 (0.049)
Gammay, -0.112 (0.051)** 1.148 (0.267)*** 0.420 (0.096)***
BCy: 0.051 (0.053) 0.721 (0.165)*** 0.109 (0.051)*
Constant Omitted -0.000 (0.044)*** Omitted

Notes: The dependent variable is the acquisition ratio. | use the average value of
residuals during 1980-1989 as an indirect measure of y in column [1]. Because
Gamma,, is dummy variable in [1] and [3], | use LSDV method. Standard errors for
each coefficient belong in parentheses. *, **, *** indicate statistical significance at the

10%, 5% and 1%. All coefficients are the standardized values.

Now go over the property-level data. Letting j index trademarks, the
baseline property-level specification is given by
{1 if assji >0
asSipts = , *
JRET0 0 if assje <0 .7)

assje = @ + Pi7t + Botile + BsGammay + BaBCry + €jiee

where dependent variable ass;; equals to 1 if the trademark j is assigned in

time t. Then the regression results are summarized in Table 15.
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Table 15. Property-level results, 1980-1989

[1] LPM [2] Probit [3] Logit
Tid 0.001 (0.000)***  0.032 (0.001)***  0.076 (0.003)***
s -0.000 (0.000)***  -0.005 (0.001)***  -0.011 (0.002)***

Gamma,, 0.004 (0.000)***  0.060 (0.001)***  0.136 (0.002)***
BCp,  0.000 (0.000)***  0.006 (0.001)***  0.014 (0.002)***
Constant  0.026 (0.000) ***  -1.043 (0.001)***  -3.623 (0.002)***

Notes: The dependent variable is the acquisition ratio. | use “age” as an indirect measure

of y. The results using other measures are similar with this result. Column [1] is the
coefficients of linear probability model. Standard errors for each coefficient belong in

parentheses. *, **, *** indicate statistical significance at the 10%, 5% and 1%.

The results are significant and coincide with the predictions. At the property-
level estimation, the effect of intensified competition, 77 is consistent with

the theoretical implication but also statistically significant.
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6. Conclusion

This paper has shown that globalization lead more productive firms to
expand their production by acquiring other firms’ brand, and reallocate brand
equity from less productive to more productive firms. By introducing additional
decision margin of firms, this paper provides additional channel of resource
reallocation induced by trade liberalization. In addition, this shows that the
reallocation of intellectual property between firms is more active in the industry
with high within-brand cannibalization.

On the empirical side, the interaction of brand acquisition and trade
liberalization has investigated using U.S. trade data and USPTO trademark data.
| provides broad pictures of trademark assignment activities, and show how
trade liberalization leads to rise in acquisition during the period of 1980-1989.

However, there is limitation because the theoretical model of this paper
only solve the case with zero acquisition price. The consideration of positive
acquisition price will be needed for rich analysis. Also this study does not
consider the quality difference among brands, and only solve the static model.
The process of building reputation of brand is important to investigate the
transactions of brand equity more precisely. Thus extension to dynamic model
with qualitatively different brand can be widen the implication of this model.
Furthermore, financial data of firms are necessary to conduct the structural
estimation. The mapping of USPTO data with firm-level financial data will be

required for further empirical work.
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Appendix

Al. Definition and Example of Brand

Brand is unique design, sign, symbol, words, or a combination of these,
employed in creating an image that identifies a product and differentiates it
from its competitors. Throughout this paper, | use “brand” to refer to the
perception customers have about that product or service, and to refer to the
name signifying the source of a product or service.

For example, “Procter & Gamble Co.” owns brands such as, “Anna
Sui,” “Braun,” “Cover Girl,” “Dolce & Gabbana,” “Downy,” “Gillette,” “Olay,”
“Oral-B,” “Wella,” etc. Each brand has various product line, for instance, the
brand “Gillette” produces different types of shavers and razors. | refer to
“Procter & Gamble Co.” as the owner of the brand, “Gillette,” and refer to its

shavers and razors as the varieties in this paper.

A2. Model with CES Preference

A2.1. Existence and Uniqueness of Equilibrium in Closed Economy
Proof of Proposition 1. To establish the proposition, need to show

dV,/de* < 0. Note that

k(o—1)(a—1)
N _ {(1-a)+k(c—-1)}p" ) (L9 \a-a+ke-1 _ o _
99"~ ko-D@-DGCTe)—G@) [F 9Ty ){(¢N) 1}

s k(oc—1)(a—1)
(0" {(%)(1—@#{(0—1) . 1}]
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and also,

294 _ _ (k=Drgre”p! (Fi) k=1
2¢* k(o-1){1-G(re*)} \ 4

The derivative of expected value of entry, 1, with respectto ¢* will be

k(o-1)(a-1)
Ve _ _ fr(o-D(a-1) N . ﬁ (1-a)+k(o-1) _
o= LR Gwe) - 6o (57) (1
A k(o—1)
% Q k-1
creM(L:) <0

The unique equilibrium value of ¢; follows immediately from

(1-a)+k(o-1)
o (1—a)+k(0—1)}m
Pa =9 { (c—a)k )

A2.2. Another Way of Selection in Acquisition and Export
Throughout the paper, ¢* < @5 < ¢@;, is considered. Here, | consider
another case where ¢* < ¢ < ¢@y. In order to support this equilibrium, cost

cutoff ¢; must satisfy
I (pa) = " (9a) (A1)

Therefore, the following relation holds

(1-a)+k(o-1)
% (1—a)+k(0—1)} k(a-1)(c-1)
Pa = { (oc—a)k

)

(1-a)+k(o—-1) ~1 and (1-a)+k(o—-1)

and from (c—a)k k(a-1)(c-1)

>0, @, > ¢* is satisfied. The

export productivity cutoff ¢, is determined by following equation:
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P (o) = I (¢3) A2

where
—k(o-a)

H]A PR () = B (1 + nrl~ a)m (f+nfx)(a D=1 o
s (A.3)

B
A,aut
I1; (9)
Note that H].A"’pe"@p) is multiplication of Hf"a“t@p). If the term B equals to
1, then ¢5 is not uniquely defined. If the term B is greater than 1, then
exporting is profitable for all acquirers, thus this is contradictory to ¢ < ¢x.
If the term B is smaller than 1, then every firm will not export. That is, there is

no unique equilibrium in the second case.

A2.3. Existence and Uniqueness of Equilibrium in Open Economy
Proof of Proposition 2. To establish the proposition, need to show

dV,/de* < 0. Note that

k(oc—1)(a—1)
aphaut — ((1-a)+k(a—1)}pNaut - Lp" \G-a)+k(o-1) .
o~ Ko-D@a-DGe - | 9 xe7) ( Nauf) 1
. k(o—1)(a—1)
(1-a)+k(o-1)
g((p){( Naut)1 ’ ! _1}]
agNoven {(1—a)+k(c—1)}pN-open (I, 0" ( Iae” )%_
o ko-Dia-D(6Tap)—cTap | 109 Ta? ") ) GRopen

k(oc-1)(a-1)
1} L9 (Lp* ){( )y 1}]

k(o-1)
aghoven (k—l)cﬁA'”penF“g(ra(p*){ _( o ) - }

29" k(o-D{(1-G(I9")} pAopen
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The derivative of expected value of entry, 1, with respectto ¢* will be

k(o—1)(a—1)

Ve _ _ £ _ o (VN A-a+k(e-)  k(o-D(a-1)
T = —f (6" — G0} (Fo) ot o
fGTae™) = G(Tep)}(1 +

Ko-1) _  gN.open (’;(d_)i)zi?_lz) k(o-1)(a-1)
1-a m (O —-a o— g— a— _ _
nt )1 +k(o-1 (—(p* ) o {(-a)+k(@-1)} (f+nfx){1
" k(o-1)
oy (@AOPEN k1 ((0-1)(a-1)
(N (5r) 7 (G <0

The unique equilibrium value of ¢;, ¢y follows immediately from ¢; =

Tep™and @y = Io"

A2.4. Impact of Trade Liberalization
Proposition3. The comparative statics of cutoffs with respect to
variable trade cost t are:

. d_(p* .. d_(pjc d_(pf,_ . dPTopacq
(i) ——<0 (i) —=>0 (i) —=>0 (iv) ——<0.

Proof of Proposition3. The comparative statics of zero-profit productivity
cutoff is given by

de* _ 9Vp/ot _ 0V, 9¢"

dr ~ aV,/ae*  at 9V, (A4)
where
Te=—(f + )~ G N+
k(o—1)
et e (DO EEE) B pG (1,07 - G (e} +
k(o-1) 1 ~N,open w — —
ntl=®)G-o+ke-1 nr® (‘p_*)(l @rio- —(’;(_Ga)i)k(?a_ll)) <0.
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Therefore, using Ve 0 and %, we have 22 < 0.
dp* Jt dt
Now consider the impact of trade cost on the other cutoff levels ¢y.

dox _ dUxe?) _ dlx . o 49"

dt dt dt dr ¥ (A.S)
positive  negative

-1

aqo* k(o-1)
=I5, {(1 + nrl=*)-a+ko-1) — 1} nt (1 +
e
(a—1)
nrl=®)G-akie-D p* g_(‘; - Z_VT]

We already know that (’;—‘I’;* < 0, we only need to derive the sign of the following
function.

. k(o—1) -1 . (a-1) .  av
—XY(1-a)+k(o-1) — —a —X\(1-a)+k(o-1) p* —& — &
{(1 +nt'™%) 1} nt *(1+nt %) P o0 " o

(a-1)
= — ) * -a 1-a\a—wikio—n Klo-D(a-1)
= ~f{6(Tp) = G ™1 + et~ Twmes KD 4

k(o-1)(a-1)

k(g-1) 1 Naut - tk(o—D
net-ayEeres — 1) (L5 pG (e -

(a—1)
a2 1-a\a—w k- K- D@-1
G([Lrp")Int™*(1 4+ nt' ™) G-ay+k(o-1) (1—a)+k(a—1){(1 *

k(o—1)(a—1)

1—a _ klo-1) -1 (T)N,open G-a)+k(o=1)
nt )(1—0£)+k(0'—1) -1 ( py ) _ (f + nfx){l _
* -a 1-ay-1 (@—1)(o-1) I _ k(g-1)
G(Fa(P )}Tl‘t (1 +nt ) (U——a) (1 +nt )(1—a)+k(a—1) _
-1 Aop k(o-1)
pAopeny Ty
1} ( Cap* ) <0
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*

d
Therefore, we have % > 0.

The comparative statics of acquisition productivity cutoff is given by

dpa _ dlap’) _ dlg n de*

- a
dt dt dt dt (A6)
positive negative

— 6(,0*{ 1-ay-1, -« *%_%}
—FaaVe A+nt % 'nr (pa(p* =

We already know that ‘;—(5 < 0, we only need to derive the sign of the following

function.

- We Ve

(L +net™ ) nr™ %" 728 — FE = —f{G(Ip7) = G(pM)}(1 +
k(oc—1)(a—1)

nrl=a)-lpr=a (@N'auf)u—ank(a—n k(o—1)(a—1)

* {1-a)+k(o—-1)} <0

d‘ﬂa

Therefore, we have = > 0.

Finally, we have,

k(o-1)
AdPTropgc, k 1 Aopen k=1 1 dol
Lo = {1 - Gep)} SR () 7 L2 g

dr ®a ¢q dt

Proposition 4. The comparative statics of cutoffs with respect to fixed trade
cost f, are:

(|) < 0 (ii) d‘p" >0 (iii) d‘p“ 2> 0 (iv) dpr‘;f’“q <0

Proof of Proposition 4. The comparative statics of zero-profit productivity

cutoff is given by

dp* _ 0Ve/dfy _ V. d¢”
dfx OVe/0¢* Ofx Ve
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where

k(o—1)

pAopen _
o T = nl6ug) — 6} < 0.

0fyx

= —n{1 - G(Lp")}

Therefore, we have d¢*/df, < 0.
Like variable trade cost t, decreased f, induce the least productive

firms to exit. Now consider the impact of trade cost on the cutoff levels ¢;.

dox _ dlxe") _ dly 4 do*
—_——— F
dfy dfy ar,® Tt ol (A.8)

positive  negative

6_(;)*{6Ve A-@)+k(o-1) ., %}

= v, 09 feke-D@-1 T 3%,
where
N . k(c-1)(a-1)
0V, (1-a)+k(o-1) . % _ f _ autN (1-a)+k(o-1) _
a(p* ka(a—l)(a—l) afx {G(Fx(p ) G((p )}( )
k(c—l)
f A0peny g1 ((1-a)+k(o—1)
L -arony (Bor) 7 (e - -
k(c—l)

G (Bm) 7 {2 L (6(1,0) - G (T} +

k(oc-1)(a-1)
k(o-1) (I;')N'Open)(l—a)+k(a—1)

nlm e (S +n{6(Tap") ~ G(Tp )} < 0.

This is because,

k(o-1)(a-1)
k(o—1) oV 0?6")(1—a)+k(a—1)

{G(Fafp ) — G(Tp*)}(1 + ntl~%)a-@+kie-1 (‘P -

n{G(Fa(p ) - G(Fx(p )}

+

= f—lx{G(Fa(P*) — G ) Hnf — f(1 +
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k(oc—-1)
ntl~%)a-a)+k(o-1 (

from

k(o—1)(a—-1)

k(o—-1)(a-1)
(’f)N'OPE")(l—aHk(J—l)

(p*

k(o—1)

<0

_ sN.oven\ 1 +k(o—-1) —_——
[N.open _ (q,_)u )+k(o 1)f(1 + nrl=®)a-o+ko-n — (f +nf,) > 0.

(p*

For acquisition productivity cutoff,

dog _ dae") _ dlg do* I,

dfy — dfy  dfx an ® (A.9)
positive negatwe
_ 6_(/)*{6Ve n (1-a)+k(o—-1) . %}
— % av, Lae* (F+nf) k(o-1D(a-1) dfx
where
v, n (1-a)+k(oc-1) _ % _ { ( ) _
99" (F+nf) k(o-1)(a-1) ofs (f+nf) x®
pNaut (k(g_)l)lig_l))
AUt (1-a)+k(o-1
¢ (%) — a5 (6" — G} (L +
k(o—1) Nop k(o-1)(a-1)
1-a\ Ao rke=D (PP a-a+klo-n _
nrl=%*)a-o+ 1((p*) n{1

k(o-1)

Aopen k— k—
G(rag ) (Ba) 7 D 61 p7) -

k(o—

since

(G0 = GTep (A + et~ T (

(F+nfi)

n{G(Tap") = 6L} =

k(o—-1)

f(1 + ntl~%)a-a+ki-

from

k(oc—-1)

(p*

k(o—-1)(a-1)

k(o-1) ~N,open)m

f(1 4 ntl~%)a-a+ke-1 ("’

(p*
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G(IpM} <O,

k(o-1)(a-1)
@N'Open)(l—a)+k(a—1)

- +
@

{60 — 6T} {(f +nfo) =

k(o—-1)(a—1)
oNoven\ 1—a)+k(o—1)
) ((p )(1 a)+k(o 1)} <0

> (f +1nfy).



Therefore, we can see that 2% > 0 and 242 > 0.
dfy dfx

Finally, for the proportion of acquisition, we have

k(o—1)

dPTopgc sy k(0—=1) (AOPEN\ k-1 1 do}
et = {1 - G} () R

dfx k-1 v Pa Afx )

A2.5. Computation of Aggregate variables
From Free entry condition and average revenue, we can rewrite

average revenue as given

k(o-1)
foko(o—1) 1 1-G(Tq@*) (HAOPET\ k-1 ko(o—1)
(-a)+k(o—1) 1-G(@") | 1-G(p") ( Top" ) f + 1) oD

r =

G(Txp")-G(p*) fka(o—-1) G(Tap*)—G(Tx@") (f+nfy)kao(c—-1)
1-G(p*) (1—a)+k(o—1) 1-G(p") (1—a)+k(o—-1)

Then, implementing the Pareto distribution and solving algebraically, rewrite
average revenue as given:

_ _ feka(o-1) 0 -0 __k(o-1) -1 ko(o—1)
= Garie-n @) + (T 9{9 k-1 } F+nf) e

_ -9 _Sfka(o-1) -6 _ -0 F+nfko(o-1)
{1 () }(1—a)+k(a—1)+{(rx) (o) }(1—a)+k(a—1)

1 1
Now, using the property of p; = (fi’;"o p;it~? di)l_" =0- h}T"/{(pj(a -1}

we can rewrite aggregate price index as

— (U‘il) [MN,aut(@N,aut)a—l{h]{V,aut((T)N,aut)}z_—i + MN,open(l +
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a—-1

nrl—a)(@N,open)a—l{h]{\’ﬁpen((ﬁN,open)}a+MA.open(1+

1

a-117"4
ntl—a)((fﬁA,open)a—l{ a open((pA open)}a]1

where

MN.aut — G(px)-G(p” )NH MN.oven — G(pa)—G(py) NH
1-G(p*) 1-G(¢*)

MAopen — (1+9){1-G(pp)}

1-G(p*) ’
1 1 (a-1)(c-1)
hN Jaut ( f )k (a—l)k (ﬂ)u—ank(a—n
(1-a)+k(c-1) A @* ’
- 1 1 _(a-1(@-1)
N,open 1 o1 f k(a—1\k (Pj\1-a)+k(c-1)
A = —XY(1-a)+k(c-1) (—) (;) (_1) -a o=
hl (1 tnt ) (1-a)+k(c-1) y @* !
1 1
= -2 1-0
a,open __ f+nfx)k (06—1) k (<Pj) Aopen __ _\, a,open
hj ( o-a k2 0y ! hf 1+ v)hj ’

Then price index is given by

(0 1

a—1
NH)z G(@X)-G(@") r~Nautya—1{N.aut =N,aut\\o-1
(N*)i-a [—1_@*) G R U e (A S

a-1
G(pa)—G(¢x) 1—an =N,openya—1[} N.open . ~N openy |o-1
T (1 4 nt ) @eremy et P G oren) o

A 111—a
(1+1—7){1_G((P:1)} 1-a ~A,open a—1 aopen Aopen o—1
SIS (14 nat ) (heremy Rt P (heren) ) ]
H a a
(0 1)( )1 E1
where
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*Y_ * a-1 *\_ *
E= G((Px) G((P )((TjN_aut)a—]_{h;V,aut((AﬁN’aut)}g_l + G((Pa) G((Px) (1 +

1-G(p*) 1-G(p*)
a—-1
—anN~ —1(4 N, ~ o1, (1+9){1-G(pa)}
n‘tl a)((pN,open)a 1{hj Open((pN,open)} 1 +T((p*)(1+

a—-1

Tl‘tl_a) (@A,open)a—l {h]t_l,open ((AﬁA,open)}E'

Then implementing the Pareto distribution and solving algebraically, rewrite E

as given:

_ {k(a—l)(a—l) _
(1-a)+k(c—-1)
a-—1 a-—1
-1 nfx fk k(o—1) {@—1\k(c—-1) 0/ s\a—1 k(c-1)(a-1)
9} T{(l—a)ﬂc(a—l)} (W) )™ (@D + e{(l—a)+k(o—1) -

a—1 a—1

o) e () e (T e a e

ofo -

a-—1 a—1
k(-7 A-a)+k(o-1) (f+nfy fk k(o-1) (a—1\ k(-1 -0, ,x\a—1
k-1 } k(o—a) ( f ){(1—a)+k(a—1)} (kl) )™ (97 '

A2.6. Impact of “Love of brand”

Proof of Proposition 5. Need to show dProp,c,/da <0. The

proportion of acquisition is given by
_ k(o-1) 0 £\—0
PT'Opva - 8(k-1)—k(c—1) (wmin) (‘pa)

Therefore, the sign of dProp,.q/da is opposite sign of deg/da. Then the
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sign of do,/da is

d_(pz;_a_go*{%.ave *_%F}
da v, Laa ag" @

where

g Ve *1(tpmin)‘9 A 1(wmin)‘9 _
da d¢* T O\ ¢ oa 20\ ¢

k(U’—l) { 1

- 1—qy ___ntt7 ¢
f"(‘T—1)(“—1)—9{(1—a)+k(a—1)} a (1—oz)+k(a—1)ln(1"‘"T ) —lnr}+

(1+nt1-9)

k(o-1) ) 1 ey
" k(e-1)(a-D-6{(1-a)+k(c-1)} Fa(f) {(l—a)+k(a—1) In(1 +nt™9)

ntl-a ‘[} _ f k(o-1) k(o-1)

1+ntl-a In

k(o-1)(a-1)-0{(1-a)+k(c-1)} 1-a)+k(c-1) [oInT, —

k(o-1) k(oc-1)
N oD D-0-a)th(e—D) (i-a)+k(o—D)

Fa(rx)_g ln Fa +

klo—1) (k-1) _ k(a-1) i
Tlfxk(o—l)(a—1)—9{(1—a)+k(0—1)}{k(a—a) k(a’—1)(a_1)_9{(1_a)+k(a_1)}}Fa(rx) +

f k(oc-1) {(k—l) _ k(c—1) } _
k(o-1)(a-1)-0{(1-a)+k(c-1)} lk(c—a) k(o—1)(a-1)-6{(1-a)+k(c-1)}) ¢

k(o-1) (k-1)
(f +nf) {

k(-1 (@-1D)-0{(1-a)+k(@—D} Wk(o—a)

k(o-1) }(1—¢x)+k(o'—1)

-6
FoDaD-0ia-a ko)  ke-a Jala

(1-a)+k(oc-1) k(o-1) 2 i B
nfx k(c—-1)(a-1)-6{(1-a)+k(c-1)} {(1—a)+k(a—1)} Fa{(rx) }ln L,—(+

k-1 (k—1)(c-1) -6
nfe) G(k—l)—k(a—l){ k(o—a)? }Fal"a

_ k(o-1) —0 _ 1 ay
T k(- (a-1)—-6{(1-a)+k(o—1)} {nfoa(l"x) fra} {—(1_a)+k(0_1) In(1 + ntl™%)

110 v .
-';rx-l! -Ikl::I 5 1_-.]: ."‘.l'l
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1-a k(o-1) k(o-1)

SR | }_ f
1+ntl-a nt k(c-1)(a-1)-0{(1—-a)+k(c-1)} 1—-a)+k(c—1)

[,InT, +

f k(o—1) k(o-1)
NJx k(c-1)(a-1)-0{(1—-a)+k(c—-1)} (1-a)+k(c-1)

[~ %{nT, —InT,} +

k(o-1) (-1) k(o-1) 0
k(a—1)(a—1)—9{(1—¢x)+k(o‘—1)}{k(a—a) k(g_l)(a_1)_9{(1_a)+k(g_1)}}Fa {nfx(rx) +

_ (1-a)+k(c-1) » -0 _ k-1 (k-1)(o-1) )
f=+nf) k(o-a) Fa } (f +nf) B(k—l)—k(a—l){ k(o-a)? }F“Fa

From
k(o-1) k(oc-1)(a-1)
0> k-1 (1-a)+k(o-1) (A.10)
we can see that
k(o—-1)

<0

k(o—-1)(a—1)-6{(1-a)+k(a—1)}

A3. Model with Quasi Linear Preference

We can see that the slope of free entry condition is positive.

0 e

a rc
ses o n# g(c)de + EfcaD Y g(c)de >0

In order to ensure that ¢, < c,,, the following free entry condition value must

be positive for ¢, = cp,.
FE|cpoen J32 17 g(c)dc + fCCaD n" g(c)de - f, > 0

Also, in order to ensure that (5.12),

Ca Cp
1 IJ HJ-A g(c)dc +J H]N g(c)dec <0
0 [4

(2 :

FE| .
co-a(tfr)
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A3.1. Impact of Trade Liberalization

Proposition 6. A move from autarky to free trade brings the following
results:

() S2<0

>0

. dU}'
(i) @10

(iii) The sign of % is ambiguous

APTopgcq

(iv) The sign of L

is ambiguous

dhi(1+v; ah;
% >0 and -2

daL

dc .
(V) T 0 (vi) oo < 0.

¢;—0
Proof of Proposition 6.

(i) Totally differentiate free entry condition (5.15), then we have

d rcq ? 9 (Ca
dep {5 [y 117 4G(E) + 5 [ I AG()} + dL {37 [ TIf dG() +

0 (D Hn —
ANl dG(c)} =0

cq 9T cp 9T} cq 017 cp 0T} _
d dCD (fO 9cp dc + fca EdC + dL fO Wdc +fCa WdC = 0.

ant  om” ap; hjq;
i Ry Bl o . q.) =LY
oL dpj oL (5q, +yh]q1) 2 0,

n n
om?  om’ ap;

50 = op; 9a % >0
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and

on¢ onfap; hiqi
J J J — J1J
oL ap L (v; +1)(8q; + vhja;) =5+ > 0,

on¢  ant ap;
L —=_J )= i iqi
5a = 75, 3a (v; + 1)hiq; > 0.

Then,

dCD _ Cq 617;-1 cp 61‘1;1 / Cq 617;-1 cp 61‘1;1
dL - {fo JL dC] + fca JaL dC] fo 6cD dC] +fCa aCD dc] < 0'

(ii) Since the comparative statics of optimal number of acquisitions for each
firmj is

2
R e R )
dL ~ 4rp82 \fp 2 L dL L )

2

We have

1 142
. o= mm G 12 - () 2+ (D)
dLlc;-0 T 4rps? (fm {2 L T > 0.

2

(iii) For acquisition cost cutoff, we have

YL

1 1 1
deq _ dep , 1) (17 (200825 (fx)’
dL ~ dL +L{ L + L

4

2 —c;
() jrise-

1\ 4 1
% [ (@)E _ (Zrh62)3
T arpsz )\ 2 L L

8q; L cp Yf % ° 21y 6% % f; % ;
)ac| x |- (2 () - (E22) (@) -
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2 1 2 % % ! cp (ep—cj) fep—cj
sia (- ) - () e

e gt (22 (| - ) -

(e @) sl ey e -a]

which is ambiguous in sign.

(iv) The proportion of acquisition is

Propgcq = foca v(c)g(c)dc
and

1 1\ 3 3
dPropacq L ()/L)z 1 o (@)E _ (Zrhé‘z) (fm) dep +
dL T 282 \f/ cm 2 L L YL dL

) sz (2- ) - (e ) |

where

1
dCD }’fm)E _
dL + L( L -

[ {@‘(@)%)4-((“:‘“) (ﬁszL

CDL CD cj 561] me z (CD (ep—c;)) (CD_CJ'_%)dC_
Ca y 2 L
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5

L 3 278> 3 :
(- () - (22 @))

which is ambiguous in sign.
(vi) The comparative statics of total product ranges with respect to market size

L is given by

1
e Ry v Jp s oy (7
dL  dL J dL J T 2rps| 2 L

Jez (=)

-t o e (0 59

Thus we have

dh}(1+17])
dL

1
— - () ) e 1 (@) > o

Cj—>0
and

ay
daL

C}'—>CD

A3.2. Impact of “Love of brand”
Proposition 7. In the industry with high value of y the following

dCD

properties are satisfied: (i) > 0 (ii) The sign of —“ is ambiguous (iii)

av;
ay

pacq

> 0 (iv) The sign of 2

c]-—>0

is ambiguous.

Proof of Proposition 7.

(i) Totally differentiate free entry condition (5.15), then we have
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ch{ [ M# dG(e) + —fCD i dG(c)} + dy{ [ TIE dG(e) +

D n
ay > dG(c)}

Hch{foca%dc+fc ’dc}+dy{f ’d +fCD c}:O

where
2
om} _ an}l% _ _(hjqj) <0 and 2 ony an;-’% _ _(vj+1)(hjq,-) <0
ay dpj oy L 6)/ dpj oy L )

Therefore we have

n

dep _ _ [ rca 011} p 91} / ca 911} cp 911}
0 = {fo Zhde+ [P S de] e de + [P 2 del

(if) The comparative statics of acquisition cost cutoff with respectto y isgiven:

1
dcg  dcp 1{ Yfm % 1 (21,6%\3 (fm %
s -ty () ) (0
dy dy Y L 3 L YL

which is rewritten by

4

1\ 4 1 1
deg _ L2 [ (@)5 _ (Zrh82)3 (fﬂ)g i chE(cD—cj _
dy ~ |arpsz )\ 2 L L yL ca y\ 2

4

)

L
3

-1
1 1 4
qu) L? (yf )E 1 (cD (yfm)i> <(2rh62)
—_ X —_ —_ [ —_ —_
L w2\ L ) y)\ 2 L L

1
o0 L (20— 20y g 4 2 (@)%4_1(%)5(&)% o _
Ca y2 2 L y4r 82 L 3\ L yL 2



) - (@) foaf- e

1 1
l(Zrh62)3 (f_m)E ch E(CD—C]' _ %) de
3\ L yL ca y\ 2 L

Because of its complexity, the sign of dc,/dy isambiguous. However, we can
see that dc,/dy > 0 if the following condition is satisfied.

() <2 (Mf (=) (A1)

L 3 L yL
The strong sufficient condition of dc,/dy > 0 can be rewritten by

27y% fin < 21,6°

This condition implies that, under some large value of y, the range of firms
who acquire other firms’ brands decreases as y increases.
(iii) The comparative statics of optimal number of acquisitions for each firm j
is

i i (myf {_] _ (@)%}2 [3 e 1 {_1 4 (@)%}]

dy 41,62 \fin 2 L dy v 2 L

Therefore we have

1, (- (0 [t fo-ac)]

c;j—0

> 0.

(iv) The overall proportion of acquisition is
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1

el ) e ] |-
1yf% L yL%ll ¢p yf%4 2rh62§f%4
() }*m(a) Vom {7—(7’”)} _{(T) (y_"Z)}

and which is ambiguous in sign

A4. Data

Table A.4.1 describes the proportion of within-industry transactions
during pre and post- FTA period, which are stable over periods.

Table A.4.1. Proportion (%) of within-industry assignments

Pre-CUSFTA  Post-CUSFTA  Pre-NAFTA  Post-NAFTA
[1] 82.15 83.15 83.69 83.02
[2] 82.06 82.83 83.58 82.99

* [1] represents the pre- and post-FTA periods defined by the first row of Table 1.

Table A.4.2 represents the name of assignors which had assigned their
trademarks to the top 28 firms listed in section 2.
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Table A.4.2. List of original owner of assigned trademarks

Company Name Owner of assigned trademark

Am General Corporation, Americredit Corp, Automotive Youth
Educational Systems In, Chevron Corporation, Chevron Intellectual
Property Llc, Dayton Engineering Laboratories, Company, Gmac Bank,
Gmac Insurance Company Online Inc, Gmac Insurance Online Inc,
General Motors
Gmac Llc, Gmac Mortgage Corp, Gmac Mortgage Corporation, Hyatt
Roller Bearing Company, Inland Manufacturing Company, Laserdata

Inc, Pacific Century Motors Inc, Petersen John, Quick Lube and Oil Inc,

Serna Saul F, Taihan Electric Wire Co Ltd, Topeak Inc, Urcarco Inc

Advanced Elastomer Systems L P, Allied Chemical Corporation, Atlas
Supply Company, Beacon Motor Supply Company, Beacon Oil
Company, Capetronic Int L Corp, Chemagro Corporation, Chevron
Chemical Company, Cross Timbers Oil Company, Enjay Company Inc,
Esso Research And Engineering Company, Esso Standard Oil Company,
Extrudo Film Corp, Franklin Research Company, Kendall Company,
Exxon Mobil
Monsanto Chemical Company, Nelson Research And Development
Company, NI Industries Inc, Pennsylvania Lubricating Company, Penola
Inc, Play Knit Mills Inc, Primrose Oil Company Inc, Produits Chimiques
Ugine Kuhlmann, Sherwin-Williams Company, Soluol Chemical Co

Inc, Stanco Inc, Televideo Systems Inc, West India Oil Company, Witco

Corporation, Xto Energy Inc

Automobile Protection Corporation, Automotive Components Holdings
Llc, Bear Stearns and Co Inc, Daimlerchrysler Ag, Electric Auto-Lite
Company, Hayes Lemmerz International Inc, Holiday Rambler
Ford Motor
Corporation, Marquette Corporation, Mcneil Ohio Corporation,

Merchants Automotive Group Inc, Model E Corporation, Murray Ohio

Manufacturing Co, People Of Labyrinths BV, Pivco As, Pivco Industries
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As, Planet Electric, Procter and Gamble Company, Rover Group

Limited, Southeast Toyota Distributors Inc, Yamato International Inc

Chevrontexaco

American Bitumuls Company, American Oil Company, California
Chemical Company, California Spray-Chemical Corporation, Fred
Meyer Inc, Hart Chemical Limited, Havemeyer Oil Company, Health
Enterprises Inc, Kalo Laboratories Inc, Paragon Oil Company Inc, R F

Simmons Company, Standard Oil Company, Wilson Larry J

General Electric

Advanced Ceramics Corporation, Agar Technologies Process and
Environme, Agility Healthcare Solutions Inc, Allis-Chalmers
Manufacturing Company, Applied Biosciences Corporation, Betz
Process Chemicals Inc, Borg-Warner Chemicals Inc, Borg-Warner
Corporation, Cadillac Plastic Group Inc, Calnetix Power Solutions Inc,
Carboloy Company Inc, Cgr Medical Corporation, Clinical Content
Consultants Llc, Comalloy International Corporation, Commercial
Plastics and Supply Co Inc, Compactall Inc, Conmec Inc, Continental
Controls Inc, Cooper Hewitt Electric Company, Coronado Laboratories
Inc, Crompton Corporation, Dresser Equipment Group Inc, Echo
Laboratories Inc, Echoserve Inc, Faulkner Plastics Inc, Futurmill Inc,
Gelco Corporation, Gibson-Homans Company, High Temperature
Materials Inc, Imperial Chemical Industries Plc, Interspec Inc, Johnson
and Johnson, Kawasaki Chemical Holding Co Inc, Kawasaki Lnp Inc,
Les Industries De Plastiques Matraplast, Liberty Technologies Inc,
Liquid Nitrogen Processing Corporation, Lnp Corporation, Lok-
Products Co, Lumination Llc, Lunar Corporation, Lunar Radiation
Corporation, Macklanburg-Duncan Co, Marquette Electronics Inc,
Multilin Inc, Oni Inc, Oni Medical Systems Inc, Osi Specialties Inc,
Pascual Paul D, Payless Cashways Inc, Praxair S T Technology Inc,
Radio Corporation Of America, Rca Corporation, Smallworld Systems

Inc, Thorn Emi Plc, Tridon Supply Company Inc, Union Carbide
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Corporation, Unisyn Medical Technologies Inc, Vip Enterprises Inc,

Witco Corporation

Altria Group

Axton-Fisher Tobacco Company, Benson And Hedges, Big O Wine
Company, Blue Mountain Wine Corporation, Brown and Williamson
Tobacco Corporation, Conn Creek Winery Ltd, Constitution Tobacco
Products Corp, Continental Tobacco Company Inc, Core-Mark
Interrelated Companies Inc, De Nobili Cigar Company, Erath Richard C,
Erath Vineyards, Golden George, Knudsen Erath Winery, Larus and
Brother Company, Lorillard Inc, Marcovitch and Co Limited, Marlboro
Shirt Company Inc, Paul A Werner Inc, Seven-Up Company, Theodorus

Niemeijer NV, United Kingdom Tobacco Company Limited, Weltab SA

Chrysler

None

Boeing

Aircraft Performance Unlimited Inc, Bell Helicopter Textron Inc,
Lockheed Aircraft Corporation, Rockwell International Corporation,

Wigwam Mills Inc

Hewlett-Packard

3Pardata Inc, AT Kearney Inc, Apollo Computer Inc, Arcsight Inc,
Atalla Corporation, iomolecular Separations Inc, Bitfone Corporation,
Bristol Technology Inc, Certance Llc, Chipcom Corporation, Cocreate
Software Gmbh, Colorado Memory Systems Inc, Communications
Solutions Inc, Compaqg Information Technologies Group L, Copen
Family Fund, Cutlcliffe William R, Data Return Corporation, Dazel
Corporation, Digital Equipment Computer Users Societ, Eda Systems
Inc, Eesof Inc, Einhorn Yaffee Prescott P C, Electronic Data Systmems
Corporation, Elseware Corporation, Ergo Computing Inc, Euphonics
Inc, Executone Inc, Exstream Software Inc, Extraquest Corporation, Eyp
Mission Critical Facilities Inc, Fortify Software Inc, Four Pi Systems
Corporation, Geargarage Com Inc, Hds Network Systems Inc,
Heartstream Inc, Indigo N V, nternational Business Machines Corpora,
International Technology Group Inc, Kintana Inc, Loudcloud Inc,

Megahertz Corporation, Motionbox Inc, Neoware Systems Inc, Netliant
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Inc, Netpliance Inc, Novadigm Inc, Nur Macroprinters Ltd, Nuview Inc,
Opsware Inc, Pericom Software Plc, Phoenix Technologies Ltd,
Polyserve Inc, Rabbit Software Corporation, Rdi Software Technologies
Inc, Rockland Technologies Inc, Roda Group Venture Development
Company, Roving Planet Inc, Sac Llc, Sagus Security Inc,Sanborn
Company, Savin Corporation, Scitex Corporation Ltd, Scope
Communications Inc, Seagate Technology Inc, Snapfish Com
Corporation, Spectrum Sciences B V, Systinet Corporation, Telecom
Technologies Inc, Tower Software Engineering Pty Ltd, Traveling
Software Inc, Trellis Software and Controls Inc, University Of
Newcastle, Vaulue Computing Inc, Versatest Inc, Vertica Systems

Inc,Vinca Corporation, Voodoo Computers Ltd

P&G

Adem Cosmetic Companies Inc, Aspegren and Co, Australian Gold Inc,
Bedell Vickl L, Ben Hill Griffin Inc, Boyer Gourmet Product
Manufacturing Co, Branche Ralph P, Bristol-Myers Company, Brothers
Gourmet Coffees Inc, Brown; David S, Buckeye Cellulose Corporation,
Casey S English Muffin Co, Charmin Paper Products Company, Chock
Full O Nuts Corp, Circle Of Beauty Inc, Clearasil Inc, Coffee Products
Inc, Cooper Laboratories Inc, Cowles Chemical Company, Cusenza
John, Darling Products Inc, Del Monte Corporation, Demeester Jacques,
Diamond Alkali Company, Duart Industries Ltd, Duart Manufacturing
Co Ltd, Dynacharge Inc, E S Stevens Co, EI Ramon Development Co
Inc, Emmperative Marketing Holdings Inc, Eugene Ltd, Fasteeth Inc,
First Union National Bank Of North Caro, Folger Coffee Company, G D
Searle and Co, Gillette Canada Inc, Globe Soap Company, Gourmet
Coffees Of America Inc, Grove Laboratories Inc,Hewitt Soap Company
Inc, Hoberg Paper And Fibre Company, Hoffmann-La Roche Inc,
Holberg Paper Mills Inc, Innovative Brands Corp, Ipex Inc, James Pyle
and Sons, James S Kirk and Company, Jason Natural Products Inc,

Jean Patou Inc, John Gosnell and Company Limited, John Hoberg
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Company, Kiva Corporation, Laboratoire Garnier and Cie, Lexicon
Products Inc, Logical Development Corporation,M Werk Company,
Met-Rx Substrate Technology Inc, Mgv Enterprises L L C, Miller;
Alberta, Millstone Coffee Inc, Morton-Norwich Products Inc, Norwich
Eaton Pharamceuticals Inc, Norwich Pharmacal Company, Nova Design
Partners L P, Oceanside Laboratories Inc, Ohm Group Llc, P R
Mallory and Co Inc,Palisade Manufacturing Company, Perfect Smile
Corporation, Philippine Manufacturing Company, Plough Inc,
Portsmouth Cotton Oil Refining Corporat, Price Ventures Inc,
Pricesmart Inc,Rank; Richard L, Recovery Engineering Inc, Redmond
Products Inc, Remmers Soap Company, Remmers-Graham
Company,Rexall Drug Company, Rexall Sundown Inc, Rjr Foods Inc,
Royal Appliance Mfg Co, Rub-No-More Company, Sara Lee Household
And Body Care Nederl, Saybrook Products L L C, Scott Paper Company,
Searle Consumer Products Inc,Searle Pharmaceuticals Inc, Shalom
International Corporation, Shulton Inc, Sit Or Squat Inc, Spring Roll L
P, Standard Brands Inc, Tampax Inc, Teledyne Industries Inc, Traders
Oil Mill Company, Van Camp Packing Company Inc, Vereinigte
Papierwerke Ag, Vereinigte Papierwerke Schickedanz and, Vick
Chemical Co, Vick Chemical Company, W L Gore and Associates Inc,
Whistle Bottling Company, Will Ross Inc, William Waltke and Co,
Wittwer John J Jr, Wj UKk Ltd, Y Z Y Inc, Zirh Holding Llc,

Koch Industries

Champion International Corporation, Fort James Operating Company,
Hopper Paper Company, Hudson Pulp and Paper Corp, Monsey Products
Co, Nekoosa Packaging Corporation, Oi Forest Products Sts Inc, Owens-

Ilinois Inc, Schott Fiber Optics Inc, Sun Oil Company

Weyerhaeuser

Corro Ltd, Data Documents Inc, Dierks Forests Inc, Frameworks Inc,
Laminite Products Corporation, Legacy Lumber Company, Macmillan
Bloedel Limited, Metro Paper Recovery Inc, Northwest Hardwoods Inc,

Plastiwall Inc, Roddis Plywood Corporation, Thyssen-Bornemisza Inc,
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Trus Joist Macmillan Lp, Trus-Joist Corporation, W L Gore and

Associates Inc

United

Technologies

American Building Maintenance Industrie, Architectural Energy
Corporation, Auxiliary Power International Corporati, Boeing
Comapy, Cardinal Electronics Company Of Canadal, Dempster Brothers
Inc, Douglas Randall Inc, Electric Power Research Institute Inc,
Environmental Market Solutions Inc, Freightliner Corporation, General
Electric Company, H Greenwald Company, Hamilton Sundstrand
Corporation, Hamilton Test Systems Inc, Heil-Quaker Corporation, Le
Febure Corporation, Mafi-Trench Corporation, Oceanaire Inc, Parker
Electronics Inc, Pratt and Whitney Aircraft Company, Reliable Heating
And Air Conditioning C, Sargent and Company, Transicold Corporation,
Unimax Toys Limited, United Technologies Corporation Sikorsk, White

Consolidated Industries Inc

Caterpillar

Anchor Coupling Company Inc, Argonaut Insurance Company, Core
Companies, Creative Media Development Inc, E-Ject Systems L C, Holt
Benjamin, Holt Manufacturing Company, Jerryco Footwear Inc,

Trustees Preferred Group Of Mutual Funds, Wolverine World Wide Inc

Dow Chemical

Abbott Laboratories, Adcote Chemicals Inc, Advance Solvents and
Chemical Corporati, Allied Laboratories Inc, American Can Company,
American Polymer Corporation, Angus Chemical Company, Armstrong
Products Co Inc, Bersworth Chemical Company, Cal/West Seeds,
California Packing Corporation, Carlisle Chemical Works Inc, Carstab
Corporation, Carwin Company, Celotex Corporation, Chemical
Process Company, Chester Packaging Products Corp, Cliffs Dow
Chemical Company, Commercial Solvents Corporation, Cpr
International Corp, Dairyland Seed Co Inc, Dayco Corporation, Dayton
Chemical Products Laboratories, Dendritech Inc, Diamond Shamrock
Corporation, Dupont Dow Elastomers Llc, Dynachem Corporation, Eli

Lilly And Company, Essex Chemical Corporation, Essex Specialty
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Products Inc, Extruders Inc, Great Western Electro-Chemical Company,
Hood Packaging Corporation, Hyperlast Limited, Icl Scientific, ljo
Products Llc, Imc Chemical Group Inc, Insta-Foam Products Inc,
nternational Minerals and Chemical Cor, Isp Investments Inc, J C
Watson Company, Jps Elastomerics Corporation, K J Quinn and Co Inc,
Maag Agrochemicals Inc, Martin-Dennis Company, Mccormick and
Company Inc,Metallgesellschaft ~ Aktiengesellschaft, Monsanto
Chemical Company, Monsanto Technology Llc, Mulkey Salt Company,
Mycogen Corporation, Nalco Chemical Company, National Aluminate
Corporation, National Chemsearch Corporation Of Texa, Ohio Salt
Company, Patent Chemicals Inc, Pfister Hybrid Corn Company,
Polymer Corporation, Polymer Industries Inc, Ram Products Company,
Reichhold Inc, Resinous Products and Chemical Company, Royal
Crystal Salt Company, Sansgaard Seed Farms Inc, Schillinger Genetics
Inc, Schillinger Seed Inc, Scientific Chemicals Inc, Scientific Oil
Compounding Company Inc, Shipley Company Inc, Sonic Innovations
Inc, Spencer Chemical Company, Stauffer Chemical Company, Surface
Tek Speciality Products Inc, Syngenta Participations Ag, Synthetic
Chemicals Inc, Technical Coatings Co, Texas Triumph Seed Co Inc,
Thiokol Chemical Corporation, Thompsons Limited, Uniroyal Inc,
Upjohn Company, Ventron Corporation, W G Thompson and Sons
Limited, W R Grace and Co, Western States Investment Corporation,
Whitmoyer Laboratories Inc, Williams Hounslow Limited, Wolff

Walsrode Ag, Worcester Salt Company, Zeneca Inc,

Pepsico

Admiral Beverage Corporation, Ahold Retail Services Ag, American
Cereal Company, Applicant Recot Inc, Arnie S Bagel Company,
Ashcraft Edward L, Ashourian Enterprises Inc, Aunt Jemima
Manufacturing Co, Aunt Jemima Mills Company, Bds One Inc,
Blankenship Group Inc, Borden Inc, Campbell Rod, Caribean Sno-

Creme Inc, Carter-Wallace Inc, Chappel Bros Inc, Coast Fishing
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Company, Copella Fruit Juices Limited, Cpg Products Corp, Cracker
Jack Co, Creek Kevin E, Curtice-Burns Inc, Davis Milling Comp,
Egervin Eger-Matravideki Borgazdasagi K, Flako Products Corporation,
Fruit For Life Company, Grandma S Foods Inc, Grove Squeezed Llc, H
and S Bakery Inc, High Rock Ginger Ale Co, Jet Products Inc,
Kiddicraft Limited, Koninklijke Ahold N VV Zaandam Genevaroy, Kraus
Bros and Co Inc, L T Foods Limited, Looza S A /N V, Marketing
Entertainment Group Of Americ, Mead Johnson and Company, Mego
Corp, Mettling Stephen L, Monsieru Henri Wines Ltd, Neo-Art Inc,
Noriega Pedro Marcos, Omnisweet Inc, Pro Vita Inc, Proof and Bake
Inc, Provita Inc, Recot Inc, Red Dot Foods Inc, Rueckheim Bros And
Eckstein, S F Industries Inc, Sakata Rice Snacks Australia Pty Ltd,
Santarsiero Paul, Shapleigh Hardware Company, Silver Creek Bottling
Company, Spitz International Inc, Stahmer Bernhardt, Stokely-Van
Camp Inc, Suburban Club Carbonated Beveragecompan, T M |
Associates L P, V/O Sojuzplodoimport, W R Grace and Co, Wilson
Sporting Goods Co, Wolf Brand Products, Wood Joseph Lee

Johnson and

Johnson

3-Dimensional Pharmaceuticals Inc, Alkermes Inc, Allied Laboratories
Inc, American Cyanamid Company, American Heyer-Schulte
Corporation, merican Hospital Supply Corporation, American National
Red Cross, American Weyer-Schulte Corporation, Amwhite Labs Inc,
Anatros Corporation, Applied Medical Research Corporation, Arbrook
Manufacturing Corporation, Arrow International Investment Corp,
Beers Patrick A, Bengue Inc, Bertek Pharmaceuticals Inc, Bio-Dynamics
Corporation, Biopsys Medical, Block Drug Company Inc, Burroughs
Wellcome and Co U S A Inc, Bw Usa Inc, Ceramco Equipment Corp,
Ceramco Inc, Chas Pfizer and Co Inc, Chicopee Manufacturing
Corporation, Chicopee Mills Inc, Chicopee Sales Corporation, Cilag Ag,
Codman and Shurtleff Inc, Cooper Laboratories Inc, D Howse and Co,

Deka Research and Development Corp, Den-Mat Corporation, Den-Mat
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Inc, Dental Hygiene Company Inc, Denver Chemical Manufacturing
Company, Denver Surgical Developments Inc, Desitin Chemical Co,
Dow Chemical Company, E | Du Pont De Nemours And Company, East
West Connections Inc, Echo Laboratories, Etoys Inc, Extracorporeal
Medical Specialties Inc, Fromont Louis Edmond Georges Hubert,
Frontier Contact Lenses Of Florida Inc, Fuller Laboratories Inc, G D
Searle and Co, General Health Inc, Gentrac Inc, Gillette Company,
Glaxo Group Limited, Gojo Industries Inc, Gynecare Inc, Healthsimple
Tools Llc, Hillway Surgical Limited, Immunicon Inc, Immunivest
Corporation, Indigo Medical Inc, Industrial Tape Corporation,
Innovasive Devices Inc, lolab Corporation, John F Greer Company, Joint
Medical Products Corporation, Kiwi Brands Inc, Klearsen Corporation,
Kligerman Alan E, Knoll Pharmaceutical Company, Korres America
Ltd, Korres S A Natural Products, Lactaid Inc, Lambert Pharmacal
Company, Landanger Landos, Link Spine Group Inc, Lumachem Inc,
Macsil Inc, Marion Laboratories Inc, Mead Johnson and Company,
Merck and Co Inc, Meredith Corporation, Mitek Surgical Products Inc,
Monarch Products Inc, Musher Foundation Inc, atone Company, Ndo
Surgical Inc, Nicholas Proprietary Limited, Nimbus Inc, Obtech Medical
Ag, Ohio-Nuclear Inc, Oncology Research and Development Inc, Oral
Research Laboratories Inc, Ortho Biotech Products L P, Ortho
Pharmaceutical Corporation, Ortho Products Inc, Overseas Diversified
Inc, Parke Davis and Company, Perkinelmer Las Inc, Pfizer Inc, Pharma
Mar S A, harmacia and Upjohn Company, Pitman-Myers Company,
Placontrol Inc, Plough Inc, Porex Materials Corporation, Powell Doug,
Powell Lisa, Rar and Assoicates Inc, Revlon Inc, Rogers Industries Inc,
Rydelle Laboratories Inc, S C Johnson and Son Inc, Satiety Inc, Schaefer
Bernd, Schafer Micomed Gmbh, Schering-Plough Healthcare Products
Inc, Seedling Enterprises Llc, Share Tv Inc, Sierra Laboratories Inc,

Signal Investment and Management Co, Site Microsurgical Systems Inc,
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Smith and Nephew Inc, South Bay Medical Llc, Surgical Solutions Llc,
Teknar Inc, Texas Pharmacal Company, Thompson Medical Company
Inc, Tomco Conversions Inc, Tyco Healthcare Group Lp, Tylenol
Company, U S Corporate Health Management, Ucb Pharma S A,
Ultracision Inc, Unitek Corporation, Upjohn Company, Van Horn and
Sawtell, Visking Corporation, Warner Lambert Company, Wenmaekers
Edmond, Wenmaekers Michel, Wenmaekers Paul, West Laboratories

Inc, Westbury Chemical Company Inc, Zars Inc

Visteon

Diesel Kiki Co Ltd, Emed Systems Inc, Florida Automotive Distributing

Inc, Ford Motor Company, Zexel Corporation

Lockheed Martin

Challenger Marine Connectors Ltd, General Electric Company,
Novalogic Inc, Paramax Systems Corporation, Perceptek Inc, Space Day

Foundation Inc

Dell

Aelita Software Corporation, Amdek Corporation, Appassure Software
Inc, Bitkoo Llc, Brian Small, Clerity Solutions Inc, Client/Server
Solutions Inc, Coldspark Inc, Critical Devices Inc, Davis Mark William,
Equallogic Inc, Fastlane Technologies Inc, Foglight Software Inc, Gupta
Technologies Inc, Health Systems Design Corp, Imceda Software Inc,
Insite One Inc, Inteletek Inc, Kace Networks Inc, KI Group Inc, License
Technologies Group Inc, Macguire Sean, Matson and Isom Technology
Consulting, Mattus Inc, Messageone Inc, Net Resources Inc, Netpro
Computing Inc, Nets Inc, Podzinger Corp, Qume Corporation,
emotescan Corporation, Resolute Software Inc, Rna Networks Inc,
Scalent Systems Inc, Silverback Technologies Inc, Sitraka Inc, Sonic
Systems Inc, Sonicwall Inc, Trellia Networks Inc, Verisign Inc, Veryant

Llc, Vizioncore Inc, Vkernel Corporation, Xerox Corporation

Merck and Co

American Scientific Laboratories Inc, Arrowsmith Manufacturing
Company, Associated Health Foods Limited, Biosyntec Inc, Braintree
Laboratories Inc, Breon George A, British Cod Liver Qil Producers Hull

Li, British Cod Liver Qils Hull and Grimsby, Bruner Corporation, Burns
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Pharmaceuticals Inc, Burns-Biotec Laboratories Inc, Buromin Company,
Burroughs Wellcome Co, Calgon Corporation, Cameo Inc, Chas Pfizer
and Co Inc, Chemed Corporation, Chemische Fabrik Auf Actien Vorm
E Sche, Clairol Inc, Delbay Pharmaceuticals Inc, Douglas Laboratories
Corporation, Drug Sundries Inc, E Z Walk Arch Corporation, Emko
Company, Endless Summer Inc, ssex Chemie A G, Footsply Inc, G H
Packwood Manufacturing Co, Hagan Chemicals and Controls Inc, Hall
Laboratories Inc, Helen Of Troy Texas Corporation, Hercules Inc,
Hieshetter Albert Edward, Kelco Company, Key Pharmaceuticals Inc,
Laboratoire De La Mer, Laboratoires Unicet, Marfleet Refining
Company Limited, Marine Chemicals Company Ltd, Marine
Magnesium Products Corporation, Metalsalts Corporation, Msp
Singapore Company Llc, Peau D Or Sales Corporation, Peninsular
Chemresearch Inc, Pharmaco Inc, Phillips Yeast Products Limited,
Pittsburgh Activated Carbon Company, Pittsburgh Chemical Company,
Plastic Contact Lens Company, Rigaux S A, Rotary Drilling Services
Inc, Santen Pharmaceutical Co Ltd, Sardeau, Seven Seas Health Care
Limited, Seven Seas Limited, Sharp and Dohme Inc, Societe Des Usines
Chimiques Rhone-Poul, Stiefel Laboratories Inc, Sunnen Products
Company, Synco Products Inc, Vestal Chemical Co, Vestal Laboratories

Inc, W R Grace and Co, Wesley-Jessen Inc, X-L Laboratories Inc

Conagra Foods

Ace Cash Express Inc, Alexia Foods Inc, Allison Manufacturing Co,
Anderson Bakery Company Inc, Anderson Greenwood and Co, Anthony
Macaroni Company, Apparel Marketing Industries L P, Archer Daniels
Midland Company, Armour And Company, Armour Food Company,
Artel Inc, Aunt Nellie S Foods Inc, B K H Popcorn Inc, Balcom
Chemicals Inc, Bates Manufacturing Company, Bdh Two Inc,
Bestfoods, Bfc Investments L P, Buhler Mills Inc, Buxton Inc, Byam
Wallace M, Byron S Inc, C F Mueller Co, C F Mueller Company,

California Pretzel Co Inc, Chef Boy-Ar-Dee Quality Foods Inc, Chester
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Inc, Chicago Specialty Manufacturing Co, Churny Company Inc,
Cleveland Fruit Juice Company, Clover Creamery Company Inc,
Colorado Milling and Elevator Co, County Line Cheese Company,
County Line Cheese Company Inc, Cpc International Inc, Dairy Products
Southeast Inc, Derby Foods Inc, Dixie Lily Milling Co, E R Moore
Company, Farboil Company, Florida Sea Inc, Fruen Milling Company,
G F Industries, G Washington Coffee Refining Co, Gallatin Valley
Milling Co, Gamble John A, Garland Milling Company, Gebhardt Chili
Powder Company, General Spice Inc, Gilroy Foods Inc, Golden Grain
Company, Gooch Foods Inc, Gulden Charles, Hayes Garment Company,
Henschen Industrial Corporation, Herndon J C, Homestead Valve
Manufacturing Company, Infallible Souffle Company Inc, International
Milling Company, lowa Acres Inc, Irrigation Motor and Pump Co, J B
Inderrieden Co, J M Swank Company Inc, Jacob E Decker and Sons,
James H Rhodes and Company, John Sexton and Co, Jolly Rancher Inc,
Jos Schmid Co, Kangaroo Brands Inc, Koziol Ann M, Kunkle Industries
Inc, Les Aliments Del Maestro Inc /Del Maest, Lowrey S Freshies, M J
Holloway and Company, M and R Dietetic Laboratories Inc, Marios
Food Products Company, Market Forge Company, Marolf Fred, Martha
White Foods Inc, Meat Industry Suppliers Inc, Megs Macaroni
Company, Melnor Industries Inc, Melnor Metal Products Co Inc,
Meridian Products Inc, Michigan Bean Company, Minh Food
Corporation, Mogen David Kosher Meat Products Inc, Montana Flour
Mills Co, Morris Perkin, Mother S Cookie Company Inc, Mountain City
Mill Company, Mountain High Inc, Mountain View Canning Company,
National Bakery Inc, National Food Products Inc, Near East Food
Products Inc, Nebraska Consolidated Mills Company, O Charley S
Management Company Inc, O Roth and Co, Ohio Dairy Co, Ohio Match
Company, Olive Products Company, Pasta Mill Ltd, Pennsylvania

Dutch-Megs Inc, Perkin Morris, Phoenix Candy Co Inc, Polyvinyl
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Chemicals Inc, Quaker City Chocolate and Confectionery, Quaker Oats
Company, Ravarino and Freschi Inc, Robilio And Cuneo, Rosarita
Mexican Foods Inc, Rudolph Food Company, Russell-Miller Milling Co,
Schmid Jos, Shedd Creamery Co, Shedd Products Company, Shedd-
Bartush Foods Inc, Sheridan Flouring Mills Inc, Shor-Line Industries
Inc, Standard Brands Inc, Systems Engineering And Manufacturing C, T
H Pitt Company, Temple Frosted Foods Inc, Thomas J Lipton Limited,
Todd S Snax Inc, Treasure Cave, Twin Falls Mining And Elevator Co,
United Agri Products Inc, United Biscuit Company Of America, United
Can Company, Ursus Llc, V La Rosa and Sons Inc, Val Vita Food
Products Inc, Van Dusen Harrington Co, VVogel-Peterson Co, Walgreen
Co, Wally Byam Caravan Club Inc, Walton Laboratories Inc, Weiss
James, Western Grain Company, Wickes Corporation, Wrightway

Engineering Co, Wyandot Inc

Kraft General

Foods

Aktiebolaget Marabou, All American Gourmet Company, Anco Food
Products 1961 Inc, Anco International Corporation, Boyer Gourmet
Product Manufacturing Co, Elkin Coffee Inc, Fairwinds Coffee Inc,
Frusen Gladje Ltd, Gourmet Coffees Of America Inc, Nabisco Inc,
National Biscuit Company, Oscar Mayer Foods Corporation, Paul Peters
Company Inc, Paul S Peters, Peters Paul S, Phoenix Confections Inc,
Pollio Dairy Products Corporation, Red Rooster Cheese Co Inc, Seven
Seas Foods Inc, Taylor Cheese Co, Tradeco Marketing Inc, Wisconsin S

Best Food Corporation

Pfizer

A S Boyle Company, Abbott Laboratories, Adria Laboratories Inc,
Aeroplast Corporation, Aktiebolaget Kabi, Alba Pharmaceutical
Company Inc, Alberto-Culver Company, American Chicle Company,
American Optical Corporation, Anacin Company, Antoine De Paris Inc,
Antrol Laboratories Inc, Apollon Inc, Aseptic Thermo Indicator
Company, Atlas Chemical Industries Inc, Avon Products Inc, Ayerst

Mckenna and Harrison Limited, Babies Dispensary and Hospital Of

131



Cleve, Barbasol Company, Basic Inc, Beecham Inc, Beers Patrick A,
Bengue Inc, Bergdorf and Goodman Company, Berger Richard,
Berrenda Mesa Farms Marketing Co-Op, Biotrics Inc, Bisodol Co Inc,
Blue Dew Corporation, Boehringer Ingelheim Ltd, Bon-Bon Company,
Boots Company Plc, Bovigen Llc, Bovigen Solutions Llc, Bristol
Laboratories Inc, Bristol-Myers  Company, Burke Strategic
Communications Inc, Burroughs Wellcome Co, Bw Usa Inc, C K
Williams and Co, Calcium Chemical Corp, Campbell Pharmameuticals
Inc, Capsugel Ag, Castellon Victor M, Catapult Genetics Pty Ltd,
Charles Gulden Inc, Chilcott Laboratories Inc, Citizen America
Corporation, Citro Chemical Company Of America, Colloidal
Laboratories, Corometrics Medical Systems Inc, Coty Francois Joseph
De Spoturno, Coty Inc, Crawford Gum Company Inc, Csl Limited, De
Spoturno Coty; Francois Joseph, Desitin Chemical Co, Doho Chemical
Corporation, Dupli-Color Products Co Inc, E R Squibb and Sons Llc,
Edward Wesley and Co, Eli Lilly And Company, Emerson Drug
Company, Erbamont Inc, veready Battery Company Inc, Eversharp Inc,
F H Faulding and Co Ltd, Fansler Walter A, Fisons Corporation, Fort
Dodge Laboratoeies Inc, Fox-Cross Candy Company, Frank H Fleer And
Company, Franklyn Robert Alan, Frooman Arthur A, Fuller
Laboratories Inc, Fuller Pharmaceutical Company, G W Cole Company,
G Washington Coffee Refining Co, Gane And Ingram Inc, Genetic
Solutions L L C, Gilpin Langdon and Company Inc, Glaxo Group
Limited, Go-Jo Industries Inc, Gojo Industries Inc, Griffin
Manufacturing Co Inc, Gulden Charles, Gynechemie Research
Corporation, Hall Brothers, Hall Brothers Whitefield Limited, Harrison
White Inc, Heather Company, Hoechst-Roussel Pharmaceuticals Inc,
Hoffmann-La Roche Inc, Homestead Inc, House For Men Inc, Hydronics
Inc, Imperial Chemical Industries Limited, Imperial Chemical

Pharmaceuticals Limit, Intercardia Inc, lves Laboratories Inc, J B Roerig
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And Company, James D Welch Company, John Hudson Moore Inc, John
Wyeth and Brother Inc, Johnson and Johnson, Kabi Pharmacia Ab,
Kajen Studios Inc, Kant-Rust Products Corporation, Kinney And
Company, Klewe and Co Inc, Knickerbocker Biologicals Inc, Knight
Distributing Co Inc, Koree Jean U, L Oreal, Lander Co Inc, Lawry Rolla
Cecil, Liss Michael, Lowell Company, Luck S Inc, Lusk Candy Co,
Magazine Repeating Razor Company, Maltine Company, Marion
Laboratories Inc, Mary Sherman Inc, Mead Johnson and Company,
Mennen Food Products Inc, Midway Chemical Co, Miss Amalitsa Ltd,
Mobile Paint Manufacturing Company Of D, Morton Chemical
Company, Mountain View Canning Company, N V Koninklijke
Pharmaceutische Fabriek, Napco Corporation, National Biscuit
Company, Ndm Corporation, Nepera Chemical Co Inc, Norden
Laboratories Inc, Nottebaum Leopoldine, Noxon Chemical Products Co,
Nuclear-Medical Laboratories Inc, O M Franklin Serum Company,
Ophthalmos Inc, Oral Research Laboratories Inc, Organon Inc, Pacquin
Inc, Pacquin-Lester Company, Petrolagar Laboratories Inc, Premar
Products Co Inc, Primrose House Inc, Pyridium Corporation, Queen
Anne Inc, Rachelle Laboratories Inc, Rallet Corporation Of America,
Reichel Laboratories Inc, Resdan Products Limited, Richardson-Vicks
Inc, Roberts Laboratories Inc, Russo Joseph Del, S E Massengill
Company, S M A Corporation, Salem Chemical and Supply Co,
Schering and Glatz Inc, Scientific Pharmacals Limited, Sensus Drug
Development Corporation, Skeoch Walter K, Sleep-Eze Company Inc,
Smith Kline and French Laboratories, Smithkline Beecham Corporation,
Societe Des Usines Chimiques Rhone-Poul, Solgar Co Inc, Solgar
Vitamin And Herb Company Inc, Sperti Inc, Superfine Paper Mills Inc,
Symonds Frank P, Syntex U S A Inc, Texas Pharmacal Company,
Thompson Medical Company Inc, Ucb S A, United Candy Company,
Valden Chemical Co, Vitamins Inc, Webb John M, West Indies Bay
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Company, Whitehall Pharmacal Company, Whitmoyer Laboratories Inc,
Wilkinson Sword Company Limited, William R Warner and Co Inc, Wm

S Merrell Company, Woodville Lime Products Company

Coca-Cola

Aquapenn Spring Water Company Inc, Aquarius Crystallized Oxygen
Water, Aquarius Water Company, Cadur Trading Corporation, Casa
Guajardo S A, Cawy Bottling Co Inc, Ccda Waters L L C, Chamish
Keith, Classic Beverage Inc, Culligan International Company, Danone
International Brands Inc, Desarrolladora Arca S A De C V, Evans T C,
Fuze Beverage Inc, Fuze Beverage Llc, Jose R Lindley E Hijos S A, Joya
De Mexico S A, Jugos Y Concentrados Peninsulares S A D, Mckesson
Corporation, Mutual Orange Distributors, Nitrous Oxide Systems Inc,
Northern Neck Coca-Cola Bottling Compan, O-Company N V, P J Bean
Co Inc, P R Performance Inc, Pure Bean And Leaf Brands Llc,
Rocketcash Corporation, Societe Des Produits Nestle S A, Visa Inc,

Whittle Communications L P

Intel

Asynchronous Digital Design Inc, Berkeley Software Design Inc,
Brooktrout Inc, Brooktrout Technology Inc, Cilk Arts Inc, Ciphertrust
Inc, Clicknet Software Corporation, Cofluent Design, Corollary Inc,
Cyberguard Corporation, Cybermedia Inc, Eas Group Inc, Eicon
Networks Corporation, Eicon Technology Corporation, Elron Software
Inc, Entercept Security Technologies Inc, Excel Inc, Excel Switching
Corporation,Franklin Electronic Publishers Inc, Fulcrum Microsystems
Inc, Fuzion Security Inc, Harris Computer Systems Corporation, Hjc
Software Inc, Infini Corp, Intellbell Inc, Intruvert Networks Inc, Lineo
Inc, assachusetts Institute Of Technology, Natural Microsystems,
Netfenz Security Inc, Network Associates Inc, Network General
Corporation, Nexverse Networks Inc, Nms Communications
Corporation, On Technology Corporation, Openmedialabs Llc, Oplus
Technologies Ltd, Preventsys Inc, Quantum Telecom Solutions Inc,

Rapidmind Inc, Scientific Monitoring Inc, Secure Computing
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Corporation, Serious Hack Inc, Siemens Aktiengesellschaft, Snapgear
Inc, Softcom Microsystems Inc, Uunet Technologies Inc, Veraz

Networks Inc, Virtutech Ab, Whamcloud Inc

3M

A P Products Inc, Accuspray Inc, Acolyte Biomedica Ltd, Advanced
Chemistry and Technology Inc, Aerion Technologies Inc, Aim Safe-Air
Products Ltd, Ait Advanced Information Technologies C, American
Decalcomania Company Inc, American Optical Company, Amf Inc,
Anderson Dean Robert Gary, Ap Products Inc, Aristar Inc, Arizant
Healthcare Inc, Aseptic Thermo Indicator Company, Augustine Medical
Inc, Avi Inc, Becton Dickinson And Company, Beiersdorf Ag,
Bioenterprises Pty Ltd, Biotrace International Bioproducts Inc, Biotrace
Limited, Bird Corporation, Bird Oxygen Breathing Equipment Inc,
Bottler Systems Inc, Brown Distributing Company Inc, Burgess
Cellulose Company, Cabot Corporation, Cabot Safety Corporation,
Cactus, Cardiovascular Devices Inc, Carter-Day Company, Chabin
Corporation, Chattanooga Corporation, Chemence Inc, Chemical
Engineering Corporation, Clozex Medical Llc, Coderyte Inc, Conviron
Inc, Credence Technologies, Dat Services Inc, Data Collection Systems
Inc, Dedication To Detail Inc, Dexter Folder Company, Di-Noc
Company, Diamond Consulting Services Limited, Distribution
Information Systems Corp, Dow Chemical Company, Dunhall Inc,
Dyneon Llc, E Wood Limited, E-A-R Corporation, Electronized
Chemicals Corporation, Ewell Joseph R, Federal Apd Inc, Global
Beverage Group Inc, Graham Robert C, H Talbot Co, Hakim Ralph N,
Hall International Inc, Harvel Corporation, Hayco Manufacturing Ltd,
Health Systems International, Healthcare Software Solutions L C,
Highjump Software Inc, Hitech Polymers Inc, Hornell International Ab,
Hospital Products Limited, Hughes Douglass E, Hybrivet Systems Inc,
Imaging and Sensing Technology Corporat, Imtec Corporation, Imtec

Imaging Llc, Industrial Shoe Machinery Corp, Info-X Inc, Innovative
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Paper Technologies Llc, International Bioproducts Inc, International
Tapetronics Corporation, lon Company, Jamieson Laboratories Inc, John
R Macgregor Lead Co, Jung Arch Brace Co, Jung Corporation, Jung
Products Inc, Kanematsu-Gosho U S A Inc, Kendall Company, Kohorn
Henry Von, Labelle Industries Inc, Leyman Corporation, Light Energy
Systems Inc, Lingualcare Inc, M W Kellogg Company, Magazine
Networks Inc, Marson Corporation, Mcghan Medical Corporation,
Metrosonics Inc, Microtouch Systems Inc, Modcom Inc, National Auto
Body Supply Company, Nida-Core Corporation, Northstar Chemicals
Inc, Norton Research Corporation, Nylonge Corporation, Omnii Oral
Pharmaceuticals, Omnii Products, Optical Coating Laboratory Inc,
Oralign Inc, Orentreich Norman, Organon Inc, Original Wraps Inc,
Paragon Industrial Inc, Permatex Aquisition Corp, Personal
Environment Systems Inc, Photodyne Inc, Pips Technology Inc, Polaroid
Corporation, Polyfoam Products Inc, Polymer Engineering Corp, Procter
and Gamble Company, Quest Technologies Inc, Quin-T Corporation,
Rcer Scientific Inc, Reuter-Stokes Inc, Revere Camera Company, Rexall
Drug And Chemical Company, Riker Laboratories Inc, Ross Outdoor
Sports Specialties Llc, Sanifoam Inc, Sarns Inc, Schenley Laboratories
Inc, Sirit Inc, Softmed Systems Inc, Specialty Converters Inc, Standard
Abrasives Inc, Streamworks International Inc, Swiss Laboratories Inc,
Symbex Corporation, Tabas Richard, Talsol Corp, Tru-Fit Marketing
Corporation, U S Precision Lens Inc, Venture Tape Corp, Where What
When Inc, Wtc Ecomaster Corporation, Zargis Medical Corp, Zeelan

Industries Inc
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