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1. Introduction

The U.S. Department of Justice, the European Commission, and the Organization for Economic
Cooperation and Development have all recently voiced concern about, and in the former two
cases, increased their prosecution of, international cartels. These recent prosecutions of
international cartels in a wide range of industries demonstrate that cartels have pernicious effects
on consumers despite the obstacles created by legal prohibitions on collusion and individual

firm’s incentives to compete rather than collude.

As with private international cartels through history, most of the cartels recently caught in the
antitrust net of the U.S. or EU competition authorities are made up of producers in industrialized,
OECD countries. Therefore, it is not surprising that most prior studies of the impact of these
cartels focused on the better-documented effects on wealthy, industrialized countries.' This
appears to be true of both business and public policy players, as there has been little activity on
the part of developing country governments or developing country consumers to respond to these
cartels even after they have been shown to exist. This contrasts with the actions of the Canadian
government, which has consistently pursued anti-competition cases against firms who have been
investigated first by either the U.S. Department of Justice or the European Commission. One
exception to this generalization is Mexico, which took action against the lysine cartel, and is
investigating the vitamins cartel.” The lack of action in response to these cartels also appears to
hold true of private parties in developing countries, which have, with only a few exceptions,
apparently not actively sought civil remedies against cartel participants to the extent that
consumers in western, industrialized countries have. There are a variety of reasons — legal,
political, and economic -- why this may be the case. But, as this paper demonstrates, a lack of

impact on developing countries is probably not one.

! ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT, see HARD CORE CARTELS, 6 (Paris, France
2000). See also speech by Mr. Mario Monti, Member of the European Commission in charge of Competition,
Fighting Cartels: Why and How? Why should we be concerned with cartels and collusive behavior?, Address at the
Third Nordic Competition Policy Conference (Stockholm, September 11, 2000) and the U.S. DEPARTMENT OF
JUSTICE INTERNATIONAL COMPETITION POLICY ADVISORY COMMITTEE, FINAL REPORT (U.S. GPO Washington, DC
2000).

? Brazil is also contemplating action against the lysine cartel. See Scott Kilman, European Commission Sets ADM
Fine, WALL ST. J., June 8, 2000, at A4.



This, in turn, suggests that a more comprehensive approach to promoting competition may be
necessary. Current regulatory institutions are neither international enough nor sufficiently
focused on promoting competition rather than simply prohibiting particular anti-competitive
techniques to assure that global markets will be competitive and open to new producers. There is
currently no competition authority that considers it within their purview to assure that developing
country producers have access to markets uninhibited by restraints from private agreements by

established producers.

The extant research on the impact of cartels on developing countries focuses on commodity price
stabilization schemes among developing country producers of primary products. In these
studies, the analysis focuses on developing countries as producers and industrialized countries as
consumers. In contrast, the cartels in our sample produce sophisticated manufactured goods or
services; their members are largely international corporations based in industrialized countries.
We examine two aspects of the impact of these cartels on developing countries. First, we look at
developing countries as producers, either competitors to or collaborators with, these international
cartels. In three case studies, we examine the creation of barriers to entry by cartels and their
impact on developing country producers or potential producers. We also examine the methods
that may be used to induce cooperation with the cartel by developing country producers.
Second, we take a cross-section sample of all international cartels prosecuted by the U.S. and EU
in the 1990s and ask how price-fixing conspiracies may have affected developing country
consumers. This two-pronged approach gives a more complete picture of the varied direct and

indirect effects of international cartels on developing countries.

Section II begins with a brief overview of basic cartel theory and outlines the possible effects of
international cartel activity on developing country producers and consumers. Section III
describes three recent cartels and their effects: the citric acid, graphite electrodes, and seamless
steel tubes cartels. Section IV presents a cross-section sample of forty-two private international
cartels from the 1990s and estimates the effect of these cartels on developing country trade.
Section V discusses the legal issues posed by foreign plaintiffs seeking antitrust remedies in U.S.
courts for the anticompetitive conduct of international cartels. Section VI presents conclusions

and policy implications.



11. Cartels and Their Effects
A. Cartel Basics

There are a wide variety of organizations that may reasonably be described as international
cartels. The focus of this paper is explicit price-fixing or market division agreements, known in
policy circles as “hard core” cartels, among private producers from multiple countries. These
agreements are illegal in the U.S. and the European Union. They have been the focus of
increased prosecution by U.S. and European Union competition policy authorities over the last
decade. (They are illegal in many other countries as well, although laws and enforcement vary.)
There are other types of cartels, such as purely domestic cartels, private export cartels, and state-

run cartels. Our analysis is limited to private hard-core international cartels.’

Producers form a cartel with the goal of limiting competition. By restricting output and
increasing price, ideally to the price a monopolist would set (if the cartel controls the entire
market), profits will be jointly maximized. Assume for the moment that the firms in an industry
have overcome the coordination problems necessary to establish a cartel. Upon its creation a
cartel immediately faces the problem of how to escape from the Prisoner’s Dilemma: by raising
price above marginal cost, the cartel creates an incentive for each producer to cheat.* Each firm
has an incentive to shave its price, increase its output and market share, and thereby increase its
profits. But if each firm did so, collusion would immediately dissolve into competition.
Repeated interaction (over time or across markets) can, by providing the incentive of future
collusive profits, deter firms from cheating in the present and allow them to escape this

Prisoner’s Dilemma. This tradeoff can be expressed very generally as requiring that the

? Cartels with significant state involvement, such as OPEC, can certainly have important economic effects. Their
goals, however, are much more complex than private cartels, including not only the maximization of joint profits,
but economic stability and international political influence as well. The economic models that we use here, which
presume a simple profit-maximizing objective function, are inadequate to address the functioning and impact of this
set of international cartels. Thus, we have chosen to exclude them from our analysis.

* The classic presentation of firms’ incentive to cheat on collusive agreements is George J. Stigler, 4 Theory of
Oligopoly, 72 J. POLIT. ECON. 44 (1964). For further discussion of cartel economics and a survey of empirical
research on cartel stability, see Margaret Levenstein and Valerie Suslow, What Determines Cartel Success?,
University of Michigan Business School Working Paper, 02-001 (January 2002).



discounted expected stream of profits from future collusion exceed the profits earned by cheating

today:

& &
E[n cheating today] + E[Z (rl following an incident ofcheating) ] < E[Z (rl colluding forever) ]

This means that the likelihood that an industry will bother to exert the effort to establish a cartel
will depend on several very basic factors that determine the expected profits associated with
colluding. These include the benefits of colluding, the benefits of cheating, the extent of

repeated interaction, and the discount rate.

Consider first the benefits of colluding. The incentive to create a cartel depends fundamentally
on the cartel members’ assessment of the potential for an increase in price to lead to an increase
in profits. This depends, in turn, on such factors as the price elasticity of demand (as demand is
more elastic, the potential for increasing profits decreases and the incentive to create a cartel
decreases); the rate at which future profits are discounted (as cartel members become more
impatient, collusion is harder to sustain); and variance in demand (at a minimum, demand
fluctuations create coordination and complexity problems, as the optimal price changes

whenever demand shifts).

Next, consider the benefits of cheating. If the benefits to cheating are sufficiently low relative to
the gains from colluding, the industry will find that it lies within the bounds in which collusion is
possible. In order to successfully collude, it will also be necessary for cartel members to devise
punishment mechanisms that provide necessary further deterrence to cheating. That is, the
second term on the left side of the inequality above (profits earned following an incident of
cheating), must be very low or even negative. The extent of multi-market contact -- the number
of times and places that two firms interact — is one determinant of the number of opportunities to
punish cheating; as it increases, so does likelihood that collusion will succeed. Another
important factor is industry structure on the buyer’s side of the market. If consumption is

concentrated in just a few customers, it is more likely that a cartel member would succeed in



increasing its market share substantially with a small cut in price and therefore be more tempted

to cheat.’

The ability of the cartel to punish cheaters also affects the benefits of cheating. Antitrust
enforcement can make it difficult for a cartel to punish its members, particularly via a price war,
as such punishment would make its existence more obvious to the antitrust enforcement
authorities. Antitrust enforcement also limits the use of fines as punishments; in permissive
antitrust environments, cartels have frequently used mechanisms in which a firm that has sold
over its quota or in some other way violated the agreement (e.g., sold below the agreed upon
price or outside its assigned territory) simply compensates the other parties. These mechanisms

leave a trail of evidence, however, that must be avoided if there is a possibility of prosecution.

Following Stigler (1964), as developed by Green and Porter (1984), economists have focused on
the importance of the observability of cheating to collusive stability. When cheating cannot be
observed, it is harder to give firms an incentive not to cheat. It is more likely that collusion will
be disrupted either by cheating or by events that are empirically indistinguishable from cheating.
For this reason, firms in the cartel may find it useful to invest in information collection in order
to support the collusive equilibrium.® In addition, carte] members often find that there is no
substitute for frequent face-to-face meetings, in order to compare market information and discuss

alleged occurrences of cheating.

Finally, having established sufficient incentives for existing industry participants to collude, the

ultimate critical element to sustainable cartel profitability is the existence of barriers to entry.

> On the other hand, our sample of recent prosecutions of international cartels suggests that successful collusion is
possible in industries with large customers. The vitamins cartel, for example, lasted many years and sold to very
large customers.

% David Genesove and Wallace P. Mullin, The Sugar Industry Learns to Organize Information Exchange, in
LEARNING BY DOING IN FIRMS, MARKETS AND COUNTRIES 103 (Naomi Lamoreaux et al. eds., 1999) and Margaret
Levenstein, Do Price Wars Facilitate Collusion? A Study of the Bromine Cartel Before World War 1, 33 EXPLOR.
EcoN. HisT. 1107 (1996) examine the information collection procedures of two cartels in the sugar and bromine
industries, respectively. Industry associations often engage in the collection and dissemination of information,
which may facilitate collusion. The government may encourage this information dissemination, as the federal
government did during the open price policies under the National Industrial Recovery Act, or as state governments
did in the 19" century salt industry. See Barbara Alexander, The Impact of the National Industrial Recovery Act on
Cartel Formation and Maintenance Costs, 76 REV. ECON. STAT. 245 (1994) and Margaret Levenstein, Mass
Production Conquers the Pool: Firm Organization and the Nature of Competition in the Nineteenth Century, 55 J.
ECON. HIST. 575 (1995).



When firms do manage to coordinate their conduct on incentive-compatible collusive strategies,
they create an incentive for outsiders to enter the industry. Coping with and preventing entry can
undermine the best-laid collusive plans. In some industries it may be that firms resist the
temptation to collude because they know that it would only lead to entry (which might, given any

cost of exit, make the incumbent firms worse off).

The next section outlines the possible effects that an international cartel could have on either
developing country consumers or producers. The price effects are clear enough. Therefore, we

focus on the hidden entry barriers that may be created as a necessary part of the cartel.
B. Potential Effects of Cartel Activity on Developing Countries

For developing country consumers, or consumers in any country for that matter, the direct cost of
a cartel is plain: price will increase if the cartel is successful. There may be other costs as well,
such as decreased product choice (if the cartelized product is differentiated and geographic

markets are allocated among producers) or a slower rate of technological change.

For developing country producers, again as with producers worldwide, there are both potential
costs and benefits. Developing country producers may benefit from an industry price umbrella
set by a U.S. or EU cartel, allowing non-cartel producers to sell at that price, or slightly below,
without having to adhere to a cartel production quota. There are, however, potential negative
effects as well, and developing country producers may be particularly susceptible to these
effects. In order to ensure cartel survival, international cartels may engage in activity that blocks
or slows entry by developing country producers. For example, cartel members may use tariff
barriers and antidumping duties to prevent entry by developing country participants.
International cartels may also use government-authorized, non-tariff barriers to prevent entry
(e.g., quotas or regulation) or punish outsiders (e.g., using trade reporting and import
surveillance by government agencies to track where other firms are selling). If these cartel-
imposed costs are significant, there will be a cost to the pace of economic development and the

development process.

In addition to those barriers intentionally or inadvertently provided by national governments,

cartels can also use private barriers to prevent entry. Historically, cartels have used a variety of



different techniques to block entry. These include the threat of retaliatory or predatory price
wars, use of a common sales or distribution agency (i.e., vertical foreclosure), and patent
pooling. For the most part, the public record on recent price-fixing cartels does not discuss
whether the cartel engaged in activities to block entry because such evidence is not necessary for
a criminal conviction, at least in the United States where price fixing is per se illegal. In part,
because of the secrecy surrounding cartel operations, we must rely largely on anecdotal evidence
from which only tentative conclusions can be drawn. However, we have found descriptions of
activities by contemporary international cartels that may have been attempts to deter or block

entry by developing country producers.

One example is provided by the price-fixing conspiracy in the EU steel beam market between
1988 and 1994. Steel makers who were colluding to fix the price of steel beams “restrict[ed] the

n

flow of information . . . in order to freeze out any new competitors," according to Karl Van
Miert, the EU competition commissioner.” It is not clear from the published record what type of
information steel producers were trying to restrict in the steel beam case, but we do know that in
many industries information about technology and more formally, patent pools, have been used

by cartels in the past to create barriers to entry.®

Or, consider the actions of graphite electrode producers from the U.S., EU, and Japan between
1992 and 1997 (discussed more fully below). The U.S. Department of Justice alleged that
graphite electrode producers engaged in activity to disadvantage outsiders to their cartel,
claiming that they “agreed to restrict non-conspirator companies’ access to certain graphite

electrode manufacturing technology.”

Again, while this charge appears in every individual
indictment, indicating it was agreed upon by all cartel members, the details of the firms’ actions

are not given.

7 Charles Goldsmith and Martin DuBois, European Commission Fines Steel Makers $116.7 Million, WALL ST. J.
EUROPE, February 17, 1994, at 3.

¥ See, for example, Steven W. Usselman, Organizing a Market for Technological Innovation: Patent Pools and
Patent Politics of American Railroads, 1860-1900, 19 BUS. AND ECON. HIST. 203 (1990), and Leonard S. Reich,
Lighting the Path to Profit: GE’s Control of the Electric Light Industry, 1892-1941, 66 BUS. HIST. REV. 305
(Summer 1992).

° U.S. Dep’t of Justice, Japanese Subsidiary Charged with International Conspiracy to Fix Prices for Graphite
Electrodes in the U.S., Press Release, February 23, 1998.



In another case, U.S. producers of ferrosilicon formed a cartel in 1989 and proceeded to use
antidumping laws in the U.S. and Europe to bar entry to non-cartel members.'” However, the
claim that firms were systematically filing anti-dumping claims and then withdrawing them
following a, presumably threat-induced, agreement with importers has not stood up to rigorous

empirical tests.''

These kinds of activities may be particularly effective in limiting entry from developing country
producers who are just entering international markets. If effective, developing country producers
may be excluded. Even after cartels are broken up, the existence of these barriers may force
developing country producers into joint ventures that limit their distribution or restrict it to
certain markets. Such joint ventures could then function as a way for colluding firms to
accommodate developing country entry into a cartel under their own terms or to engage in an
implicit cooperative pricing arrangement. These arrangements give developing country
producers access to the world market, but may do so at some cost to the degree of competition
that would otherwise obtain in the industry. In several recent international cartel cases, joint
ventures have been established in the years following the forced break-up of the cartel. This may
reflect an attempt to consolidate and restructure the industry in a more direct way, in light of the

break-up of the cartel.

Of course, both developing country entrants and established producers could also have other,
welfare-enhancing motives for establishing such joint ventures, such as sharing technology, local
market expertise, or capital. It is important to note that these explanations for joint ventures are
not mutually exclusive; a joint venture might well accomplish both welfare-enhancing and
competition-reducing goals of the participating firms. Joint ventures (and mergers) in industries
known to have a history of international price-fixing should be scrutinized by regulatory

authorities and structured so as to support the welfare-enhancing gains from cooperation while

' Richard J. Pierce, Jr., Antidumping Law as a Means of Facilitating Cartelization, 67 ANTITRUST L. J. 725
(2000).

' Using data from 1990 to 1997, Taylor (2001) finds that most withdrawn anti-dumping cases either have no effect
on market price and quantity, or are followed by a decrease in price and increase in quantity. See Christopher T.
Taylor, The Economic Effects of Withdrawn Antidumping Investigations: Is There Evidence of Collusive
Settlements, U.S. Federal Trade Commission, Working paper 240 (August 2001).



allowing consumers in both developing and industrialized countries the benefits of enhanced

competition.

Given this overview of basic cartel operations and how cartel activity might affect developing
countries, we now turn to three contemporary international cartel cases to find specific
illustrations of these activities. In each case, we provide a brief overview of the industry and

then discuss the price-fixing conspiracy and its possible effects.
III. Three Illustrative Cartel Cases

As we will discuss in Section IV, there have been approximately forty international cartels
indicted and prosecuted in the 1990s by the U.S. Department of Justice and the European
Union’s European Commission. Of this sample, we have selected three cases to show the
potential effects of international cartels on developing countries: citric acid, graphite electrodes,
and seamless steel tubes. In these cases the effects of the cartel were felt worldwide and the
cartel exported a significant percentage of the product to developing countries. Also, although
the quality of the data varies, there is at least some price data obtainable in each case. There are
other contemporary cartel cases where the cartel, although international in its membership,
covered only a limited geographic scope (e.g., Western Europe). These cartels may have had
significant effects for a period of time, but are not ideal for our focus on developing countries. In
addition, there are other recent cartels in the sample that probably did have worldwide effects,
but were either services or customized products, so adequate price and trade data are not
available (e.g., cable-stayed bridges). In contrast, the three cases selected satisfy our criteria of

having both broadly felt effects and publicly obtainable price data.
A. Citric Acid Cartel
I. Industry Background

Citric acid is used primarily as a flavor enhancer and preservative, falling into a general category
of chemicals called acidulants. Acidulants are naturally occurring acids that inhibit the growth
of bacteria and can offset product sweetness with their tart flavor. In general, the main uses for

citric acid are in soft drinks (its largest end use), processed food, detergents, and pharmaceuticals

10



and cosmetics. The acidulant class also includes lactic, fumaric, malic and tartaric acids.
Fumaric acid, for example, competes against citric acid as a preservative. It is generally cheaper,
but has certain chemical characteristics (e.g., a stronger acid taste than citric acid), that make it
an inferior substitute for many processed foods.'? Citric acid is the most widely used acidulant,

accounting for about two-thirds of the total acidulant market.

Buyers can be large or small, but the large customers account for the bulk of citric acid sales.
Given that the greater part of citric acid production goes to beverage companies, such as Coca
Cola and Pepsi, the buyers are very large indeed. Procter & Gamble is also one of the largest
U.S. consumers of citric acid. In fact, in the United States, approximately 70 percent of citric

acid and sodium citrate sales go to 10 to 15 end users."”

There are two primary production processes — shallow pan and deep tank fermentation. The
deep tank process is preferred in most industrialized countries due to lower labor requirements
and better quality control. This process does, however, require large amounts of energy as an
input."* Connor (1998) estimates the marginal cost of production at $0.60 per pound during the
conspiracy period."”” The shallow pan process is more labor intensive and less capital intensive,

and therefore operates on a smaller scale.

Production is concentrated in the U.S., Europe, and China, although there are citric acid
producers scattered throughout the world. In the late 1990s Western Europe, the U.S., and China
together had an 88% market share of world capacity, estimated at approximately 1.2 billion
pounds in 1994. Table 1 provides a summary of the key firms in the industry, their capacity, and
market shares. The U.S. industry in 1990, just prior to the start of the conspiracy, had three
players: ADM, Cargill, and Bayer AG (a German firm whose U.S. marketing was handled by
Haarmann & Reimer, its U.S. subsidiary). Cargill entered the industry in 1990, as the first

2 Fumaric Acid, CHEMICAL MARKETING REPORTER, July 24, 2000, at 33.

1 Petition for the Imposition of Antidumping Duties: Citric Acid and Sodium Citrate from the People’s Republic of
China, filed by Akin, Gump, Strauss, Hauer, & Feld, L.L.P. with the U.S. Int’] Trade Comm’n, filed December 15,
1999, at 17. (Public version of document obtained from ITC website: http://dockets.usitc.gov.) Hereinafter referred
to as “ITC Petition.”

' ITC Petition at 15.

15 John M. Connor, What Can We Learn From the ADM Global Price Conspiracies?, Dept. of Agricultural
Economics, Purdue University, Staff Paper #98-14, August 1998, at 11. Hereinafter referred to as “Connor (1998).”

11



producer vertically integrated forward from corn refining into citric acid production. All
producers are now vertically integrated. In Europe in the early 1990s there were five producers
in the citric acid market; the three largest were Bayer, Hoffmann-La Roche (a division of
Switzerland's Roche Holding), and Jungbunzlauer International AG (Switzerland). These
European companies, as well as smaller Chinese importing companies, satisfied most of the U.S.

import demand during the mid-1990s.

Chinese producers have presented the most vigorous competition to U.S. and European
manufacturers. Up to one hundred small firms entered the industry in the mid-1990s with the
help of the Chinese government. Although the exact price differential has varied, in general
Chinese citric acid sells in the U.S. for 10 to 20 cents less per pound than domestic supplies and
European imports. Some consumers consider China’s product to be lower quality and will not
consider buying it, despite the price difference. For others, particularly industrial users, price is
the major decision variable. Chinese exports peaked around 1994 and then dropped off as the
Chinese government withdrew its subsidies and raw materials prices increased. Exports from
China rebounded after the cartel was broken apart, suggesting that the effect of cartel barriers to
entry on limiting Chinese production was greater than the incentive effect of a price umbrella.

The Chinese producers as a group currently hold about 15% of the U.S. market share.
2. Price-Fixing Conspiracy and Its Effects

According to U.S. Department of Justice documents, firms in this industry fixed prices from
approximately July 1991 to June 1995.'° Although the citric acid cartel did not control world
production, it did account for 75-85% of sales in North America and Western Europe.'” Citric
acid firms have been convicted for these activities in the United States, Canada, and the

European Union. The fines are detailed in Table 2.

' U.S. Dep’t of Justice, Justice Department’s Ongoing Probe Into Food and Feed Additives Yields Second Largest
Fine Ever, Press Release, January 29, 1997. The reported cartel dates vary somewhat, depending on the particular
firm charged and the antitrust authority or private plaintiff bringing the suit. Connor (1998), for example, notes that
DOJ indictments filed against the European participants in the conspiracy list July 1991 to December 1996 as the
cartel dates. See Connor (1998), at 11.

17 Connor (1998), at 13.

12



There have been several follow-on suits by customers claiming damages. One civil suit filed by
bottlers and food processors was settled in 1996 for a total of $94 million (ADM, H&R, HLR,
and Jungbunzlauer were defendants). Cargill was named in this civil suit, but exonerated. In the
court opinion of September 1, 1999 the judge wrote: “It is true that between 1990 and 1997
ADM, H&R, and Cargill always changed list prices within a month of one another and generally
did so in the same month...Although there appears to have been little competition in citric acid
list prices, Cargill did price aggressively in actual contracts.” This difference between list and
transactions prices is important to keep in mind when we look later at the price trends in the

industry in the past decade. In particular, large customers generally pay less than list price.

The members of the citric acid cartel fixed prices and allocated sales in the worldwide market,
issued coordinated price announcements, and monitored one another’s prices and sales
volumes." In addition, the cartel members recognized the importance of policing and enforcing
the agreement. They shared monthly sales figures and took stock at the end of the year of each
company’s total sales. A company selling more than its quota was required the next year to

purchase citric acid from a cartel member that was under quota.'’

The structure put in place by the citric acid cartel members was quite elaborate. The senior
executives responsible for determining the broad outline of the cartel agreement were nicknamed
“the masters.” At first, when the cartel began in 1991, only the masters held meetings. Later, in
1993, “the sherpas” (lower-level executives) began to hold meetings as well in order to handle

the day-to-day workings of the cartel and work out grievances between members.*’

The U.S. price trend from 1990 through 1999 is shown Figure 1. Two price series from two
different sources are plotted: Chemical Marketing Reporter (CMR) and Purchasing Magazine
(PM).*' One can see from the graph that the CMR data is more representative of a list price,

while the PM data reflects, at least to some degree, true transactions prices. Prior to the

'8 U.S. Dep’t of Justice, Justice Department’s Ongoing Probe Into Food and Feed Additives Yields Second Largest
Fine Ever, Press Release, January 29, 1997.

1 Kurt Eichenwald, U.S. Wins A Round Against Cartel, NEW YORK TIMES, January 30, 1997, at 1.

2% European Commission document DN: IP/01/1743. (05/12/2001)

*! Most of these data (1987-97) are taken from Connor (1998) Appendix Table 1, which presents price data
compiled from various issues of CMR and PM. We have updated the data series from the same two sources through
1999.
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conspiracy, during the time when the industry was adjusting to Cargill’s entry and Pfizer’s exit,
there was a price war. Prices in early 1991 were driven down to the high-50 cent range.”> The
price war ended in early 1991. List prices rose steadily after that, stabilizing at 85 cents per
pound in the U.S. between 1993 and 1996 (this is reflected in the CMR line). According to
Connor (1998), actual transactions prices, as reflected by the PM line in Figure 1, stayed from 1
cent to 5 cents lower than list prices. For example, in 1991 CMR reported that “despite the 68-

cent list price, agreements are currently settled at about 63 cents.”*

Although the transaction price increase is slightly less dramatic, both price series in Figure 1
show a steady increase in price and then a decline after the conspiracy ended. EU Competition
Commission Mario Monti reported that citric acid prices rose by 50 percent during the
conspiracy.”* One has to be careful, of course, about drawing strong conclusions from such
statements or from the price charts included in this paper, since they do not control for other
factors affecting price. For example, there are seasonal effects in pricing due to increased

demand from the beverage market in late spring and early summer.

More generally, charges of increased cartel prices must be interpreted with care because some
portion of the increase may reflect other factors such as rising raw materials costs or increases in
demand. The price charts are purely descriptive, and do not purport to control for other relevant
factors that may have affected prices during the conspiracy period. In addition, we do not
estimate what the price would have been in the “but-for” world. That is, although it is clear that
there was a conspiracy and that firms have admitted their guilt, we have not attempted to
estimate the competitive price or the price that would have prevailed absent the cartel. Any

conclusions, therefore, about the effects of cartel activity must be drawn with great care.”

In order to provide an estimate of the order of magnitude of the effect of this cartel on

developing country consumers, we start with Connor’s (1998) estimate that buyers in the U.S.

22 Melissa Shon, Cargill, Jungbunzlauer Slate Citric Acid Additions, CHEMICAL MARKETING REPORTER, March 30,
1992, at 7.

3 David Axinn, Citric Acid Marks Rise as Market Settles Down, CHEMICAL MARKETING REPORTER, July 22, 1991,
at 18.

** Competition: Monti Calls for Higher Fines on Cartels, EUROPEAN REPORT (September 13, 2000). Unfortunately,
Monti does not specify whether he is referring to US or European price increases (or whether they were the same.
» We are not able to estimate but-for prices due to lack of publicly available cost and transaction price data.
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paid an extra 21-24% during the conspiracy, using marginal cost as the “but-for” or
counterfactual price.”® If we simply round down and assume that prices increased 20% on an
approximately 300,000 million pound per year market in the “Rest of the World” (i.e., markets
outside the United States, Canada, and Europe), so that the prices charged were ten cents per
pound above the competitive level (which is substantially less than the observed price increase),
this would amount to a cost of $30 million per year to consumers. The cost to these consumers
is also the benefit to cartel members. The monopoly profits earned in these markets provide an

incentive for firms to collude; no corresponding punishment or fine has lessened this incentive.

It is possible that developing country producers may have received an increased price during the
conspiracy period by riding on the coattails of the major producers. Conversely, developing
country producers may have been damaged if the cartel was able to somehow prevent imports
into its territory. The existing literature has reached no consensus on the net impact of these
effects on cartel outsiders. We do have some evidence of attempts to limit entry from citric acid
anti-dumping cases that were filed during the conspiracy period. India imposed anti-dumping
duties on citric acid imports from China in November 1998. Before the duties were imposed,
China had captured close to 40% of the Indian market for citric acid. If China was being
excluded from the U.S. and European markets, either through anti-dumping cases or private
restraints, they may have turned to India as an outlet for their product. Thus, this may not relate
directly to the cartel, but could be an indirect consequence. It is even possible that the multi-
national firms that participated in the cartel were able to influence Indian policy toward Chinese

. 2
1imports. ’

%6 Connor (1998), at 10. Lawrence J. White, Lysine and Price Fixing: How Long? How Severe?, 18 REV. IND.
ORGAN. 23 (2001). Lawrence J. White disputes Connor’s use of marginal cost as the “but-for” price for the lysine
conspiracy. White argues that the true “but-for” price was higher, based on the fact that the market was a four-firm
oligopoly that probably would not have converged at an equilibrium price at marginal cost. White also argues for a
shorter cartel period than Connor. Of course, from a policy perspective, the relevant question is what is necessary to
achieve a competitive price that assures an efficient allocation of producers' resources and individual consumption
decisions. Thus, for our purposes, the marginal cost price is the relevant comparison.

27 There are other examples of attempts by international cartels to use anti-dumping laws to sustain collusion. The
ferrosilicon price-fixing conspiracy lasted from 1989-1991 and involved producers from the U.S. and Norway. Five
of the six major US manufacturers pleaded guilty and were fined. These same firms asked for, and received, anti-
dumping duties that were placed on Brazil, China, and other countries. When the International Trade Commission
found out about the U.S. firms' involvement in a cartel, it reversed the tariffs.
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U.S. producers have twice tried to use the government to help protect the domestic industry from
Chinese imports. First, in 1995, while the cartel was still intact, producers lobbied the Office of
the U.S. Trade Representative to include citric acid on the list of various Chinese imports to be
hit with a high tariff. A last-minute agreement prevented the sanctions from being imposed.?
The second anti-dumping allegation was brought at the end of 1999 by ADM, Cargill, and Tate
& Lyle, who reacted to the rise in imports of citric acid from China by filing a petition with the
Department of Commerce and the International Trade Commission seeking anti-dumping duties
of 350% on Chinese imports. While U.S. prices in early 2000 averaged around 63-66 cents per
pound, citric acid from China was selling for about 53 cents per pound.”” According to claims
made in the case, the filing was prompted in part because two of the largest consumers of citric
acid, Proctor & Gamble and Ashland Chemical Inc. (a distributor) switched to Chinese citric acid
for their raw material needs. Contradictory testimony was given regarding whether the quality of
citric acid from China met U.S. standards. One Chinese supplier tried to qualify to supply
Quaker Oats, for example, and was turned down (although this same supplier does sell to smaller
U.S. food manufacturers). The ITC dismissed the case in February of 2000, after deciding that

39 At the hearings, it certainly weighed against the producers that

there was no material injury.
these same producers had just been convicted and fined for cartel behavior. U.S. and European
governments must be extremely wary of such attempts by firms to use the state as a tool for

creating barriers to entry.

There has been rapid consolidation in the industry since the price-fixing conspiracy was
revealed. Internationally, Hoffmann-La Roche completed its sixth joint-venture facility in China
in 1997. Its partner, Wuxi Zhongya, is one of China’s three largest producers.’’ Cargill and Tate
& Lyle are both investing in Brazil, where a high quality and low cost sugar supply is attracting
citric acid manufacturers.’> There are two ways to interpret these events. One is that, following

the demise of the cartel, western producers are accepting entry from developing country

28 Cheryl Cullinan Lewis, Citric Acid, PURCHASING, May 4, 1995.

% Feliza Mirasol, DOC Investigates Possible Dumping of Citric Acid, CHEMICAL MARKETING REPORTER, January
17, 2000, at 4.

30 Clay Boswell, Pucker Up: A Taste for Tartness Drives Acidulants, CHEMICAL MARKETING REPORTER, May 29,
2000, at 16.

3! Kevin Gopal, Keeping the Faith, PHARMACEUTICAL EXECUTIVE, January 1, 1998, at 36.
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producers. The alternative is that former cartel members are attempting to re-establish market

dominance, absent the cartel, through these joint ventures.

Prices have fallen, both in the U.S. and in Europe since the demise of the cartel. Figure 1 shows
the general downward trend in U.S. prices since late 1995. CMR and PM both report that prices
are down and stable, despite the fact that demand is strong. European prices, which tend to be
lower than U.S. prices, have followed a similar pattern: the average price per kilogram ranged
from $1.68 - $1.82 in 1995, $1.04 - $1.39 in 1997, and $1.06 - $1.17 in 1999 (still well above

Connor’s estimate of marginal cost).”?
B. Graphite Electrodes Cartel
1. Industry Background

Graphite electrodes (GE) are large carbon columns used by electric arc furnaces (EAF) or “mini-
mills” in the making of steel. These mini-mills use graphite electrodes to generate the enormous
heat necessary to melt scrap metal and convert it back into a marketable steel product. GEs are
made from synthetic graphite, for which the primary raw materials are petroleum coke, coal tar
and petroleum pitch. The petroleum coke is crushed and mixed with the pitch into a paste, which
is then extruded through a press. The electrodes are baked and undergo a series of refinements.

The electrodes are then machined to meet the customer’s specifications.

GEs are the only material that can generate sufficient heat to melt scrap steel. There is no
competitive substitute, other than the more traditional methods of making steel (i.e., open hearth
and basic oxygen). GEs make up about 6-7 percent of the cost of converting scrap to steel.
Almost fifty percent of GE costs are raw materials costs, the bulk of which is petroleum coke

(also called needle coke for electrodes applications). Labor costs represent about twenty percent

32 Kiernan Gartlan, Tate & Lyle To Expand Brazilian Citric Acid Operations, DOW JONES COMMODITIES SERVICES,
October 19, 2000.
33 Citric Acid, EUROPEAN CHEMICAL NEWS, March 6-12, 2000.
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of total costs.”* The production process is highly electricity intensive, and therefore the

electricity portion of the cost varies by location within a country and across countries.

A new plant takes 3-4 years to build. A civil complaint filed by numerous steel producers
against the GE manufacturers highlights the significant barriers to entry that exist even without a
cartel: “The production of GEs is a mature, capital-intensive business that requires detailed
product and process know-how. It takes approximately four years to build a new plant with a
20,000-ton capacity. No significant new player has entered the industry since 1950.”* Thus
entry is limited not only by high capital requirements but also by the importance of implicit

technical and market knowledge.

There was a shakeout and consolidation in the industry in the late 1980s and early 1990s, just
prior to the price-fixing conspiracy. The consolidation was precipitated by slumping steel
production. In fact, GE industry capacity has shrunk by one-third since the mid-1980s.*® The
number of producers has since stabilized. Table 3 provides a summary of the major firms in the
industry and their market shares. In this highly concentrated market, UCAR International of the
United States and SGL Carbon Corporation of Germany dominate, with a combined world
market share of roughly two-thirds. Both firms manufacture electrodes in many countries
(including such developing and transition economies as Brazil, Mexico, South Africa, Russia,
and Poland) and sell throughout the world. There are also a number of other firms who are not
global producers, but who do sell their product globally. The C/G Group, for example, has
plants only in the United States, but sells throughout the world. Supporting this world market are

fairly low transportation costs, generally less than 5% of the cost of the electrodes.®’

34 Barbara Martinez, Robert Krauss Chairman CEO and President of UCAR International, DOW JONES INVESTOR
NETWORK, October 6, 1995.

35 Ferromin International Trade Corp., et al. v. UCAR, et al. In the United States District Court for the Eastern
District of Pennsylvania, Second amended complaint, filed May 1, 1999, at paragraph 47. Hereinafter referred to as
the “Ferromin complaint.”

3% New Issues — UCAR International IPO, STANDARD & POORS EMERGING AND SPECIAL SITUATION NEWSLETTER,
November 14, 1994, at 15.

37 Ferromin complaint, paragraph 50.
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The share of EAF production as a percentage of total world steel production has grown rapidly
over the past two decades. Mini-mills now comprise about one-third of total steel production.

Table 4 shows how EAF production was distributed around the globe in 2000:**

2. Price-Fixing Conspiracy and Its Effects

Price-fixing by graphite electrode producers began in 1992 and continued through at least
1997 According to reports in the press, investigation of alleged price-fixing began after a
complaint from a steel manufacturer.*® Lawsuits and criminal charges have been brought in the
U.S., Canada, and the European Union.*! Convictions are detailed in Table 2. In the U.S., for
example, there were seven firms indicted for price-fixing, UCAR, SGL, C/G, Showa Denko,
Tokai, SEC, and Nippon, and six firms fined (C/G was granted leniency by the Department of
Justice). An eighth firm, VAW Aluminum, was fined by the European Commission, but not by
either the U.S. or Canada. Fines (not including civil damages) against these eight firms now

total almost $500 million.

After the GE firms pled guilty to the U.S. charges, dozens of civil suits followed. Almost forty
U.S. steel producers sued for damages, and many of these suits have been settled. In general,
although manufacturers in developing countries must have been damaged by many recent
worldwide cartels, such as the vitamin, citric acid, lysine, and steel tube conspiracies, they have
apparently not sued in U.S. courts. The graphite electrodes case is an exception, where a civil
lawsuit has been brought by a group of non-U.S. steel producers. 27 international EAF steel
producers, many of them from developing countries, filed the “Ferromin” antitrust suit in
February 1999.** The plaintiffs’ firms reside in Turkey, Thailand, Australia, China, Australia,
and Sweden. The defendants named are UCAR, SGL, Tokai, C/G, Nippon and SEC. The

3% International Iron and Steel Institute, Trends and Indicators: World Steel Production Data, at
http://www.worldsteel.org/trends _prod/prod06. (visited November 2000).

3% EUROPEAN UNION, Commission Fines Eight Companies in Graphite Electrode Cartel, European Union Press
Release, July 18,2001. As is the case in most such cases, the exact dates of the conspiracy are not known. The
alleged dates of conspiracies vary depending on the claimant and the accused firm.

40 Adam Jones, Blowing the Whistle — American-Style, THE TIMES, February 24, 2000.

*! The Japanese Fair Trade Commission issued a warning to Japanese GE firms in March of 1998. There was no
conviction or fine, apparently due to a lack of evidence.

*> One of the plaintiffs is the Ferromin International Trade Corporation, which is a U.S. company that purchased
graphite electrodes on behalf of its Turkish affiliates.
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plaintiffs claim that their purchases of GEs in the U.S., Europe, Australia and Asia totaled $180
million over 1992-97 and that they were overcharged an average of 45 percent during this period.
In June 2001 a U.S. District Court dismissed most of these claims giving standing only to those
plaintiffs who state they can show that the GEs they purchased were invoiced in the United
States.*” We will discuss the legal issues arising from this case and a similar Christie’s art

auction case in more detail in Section V.

The information that we have on the cartel structure and organization comes almost exclusively
from the U.S. Department of Justice’s investigation. Cartel members agreed to: 1) increase and
maintain prices, 2) eliminate price discounts,** 3) allocate volume among conspirators, 4) divide
the world market among themselves and designate the price leader in each region, 5) reduce or
eliminate exports to members’ home markets, 6) restrict capacity, 7) restrict non-conspirator
companies’ access to certain graphite electrode manufacturing technology, 8) exchange sales and
customer information in order to monitor and enforce the cartel agreement, and 9) issue price

announcements and price quotations in accordance with the agreement.

Each of the provisions listed above would be considered “normal” (necessary, but not sufficient)
for the successful operation of a cartel. One of the most interesting aspects of the conspiracy is
the agreement to restrict access to technology, although the Justice Department has, so far,
provided no details of these allegations. One of the most noteworthy absences, though, is a
provision of penalties for cheating on the agreement. This may have been implicit and discussed
in the meetings, but never formalized. Since they did collect and share information on sales for
the purposes of enforcing the agreement, there presumably would have been a discussion (or

implicit threats) of the consequences of cheating.

The alleged price increases by the cartel were significant. In the United States, graphite
electrode prices increased over 50% from May 1992 through February 1997. The Ferromin

antitrust claimants allege that the price increases they suffered averaged over 45%. In Canada

* Ferromin complaint.

* More specific information on this point is given in Government's Sentencing Memorandum and Government's
Motion for a Guidelines Downward Departure (U.S.S.G. §5K1.1), U.S. Department of Justice, Filed October 19,
1999. It says that all forms of discounts were to be eliminated, including rebates and consumption guarantees.
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prices rose by more than 90% over 1992-97.* The Canadian market was much more
concentrated at the time, consisting only of UCAR and SGL, with a combined market share

during the conspiracy years of over 90 percent.

The U.S. price trend from 1980 through 2000 is shown Figure 2. The chart captures the fall in
prices during the steel slump of the late 1980s, a clear increasing trend in the nominal price of
GEs during the cartel period, and a decline after the firms were convicted by the DOJ. (The
dotted line indicates missing data for the mid-1980s.) Purchasing Magazine reports that the last
price trough was $2,100 per metric ton in early 1992.* In May 1992 the U.S. price was $3,123,
and by February 1997 it had risen to $3,439."

Developing country producers may have been able to increase their prices under the rising cartel
price umbrella. That does not mean that developing country producers would have charged the
same cartel price; there may be quality differences or other differences in transportation costs,
supply assurance, contract terms, and so on. Although this is a reasonable conjecture, given
profit-maximizing behavior on the part of developing country producers, we have no data to

corroborate this hypothesis.

Alternatively, developing country GE producers may have been damaged if the cartel was able to
prevent imports into its territory. Indian graphite electrode producers have made exactly this
accusation: “Producers claim that the electrodes are being dumped into India at a price of $2200

n48

per tonne as against the international price of $3200 per tonne. In response to a complaint

filed by the Indian Graphite Electrode Manufacturers Association, the government imposed anti-

* Industry Canada, Competition Bureau, Foreign Corporation Fined $12.5 Million for Price Fixing, News Release
(July 18, 2000).

46 Hotline, PURCHASING, October 19, 1995. Viewed on the web at
http://www.manufacturing.net/magazine/pu...ng/archives/z1995/pur1019.p5/102hots.htm.

7 There are a few details worth noting about the prices used for Figure 2. From 1992-97 they reflect prices in the
United States, as laid out in the DOJ Sentencing Memorandum of October 19, 1999. Outside of that time period,
prices are taken from a variety of sources, including Forbes, Oil and Gas Journal, Dow Jones Commodity Service,
UCAR earnings reports, and C/G SEC filings. It is unclear whether the price quotes given before 1992 and after
1997 reflect world prices or U.S. prices. For example, one news source says “high-performance graphite electrodes
are approaching $2,100 per metric ton” without specifically stating whether this price applied to only the U.S. or
more broadly.

* CVD on Graphite Electrodes Imports Likely, FINANCIAL EXPRESS, April 20, 1997, at 2.
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dumping duties in 1997 on imports from the U.S., several European countries, and China.*
Since the anti-dumping claims were filed in 1996, while the conspiracy was still operating, it is
possible that the conspiring GE producers were trying to force the exit of, or at least discipline,

Indian producers.

There has been a clear downward price trend since the conspiracy ended, as shown in Figure 2.
This certainly reflects in part the Asian financial crisis that hit the steel industry and therefore the
graphite electrode industry in late 1998. There is some evidence, albeit anecdotal, that points to
readjustment to a new equilibrium in the industry since the cartel ended. One recent article
mentions a “market share-driven price war” that has cut prices by five percent.® In addition,
individual companies have restructured in the face of mounting fines. Joint ventures are also
being formed. In 1999, for example, UCAR entered into a production and marketing joint
venture with Jilin Carbon, the largest Chinese producer of graphite electrodes.”’ Whether such a
joint venture facilitates or controls Chinese entry is not yet clear, but it does suggest that
monitoring of industries by competition authorities after the breakup of a price-fixing conspiracy

may be warranted.
C. Seamless Steel Tubes (Oil Country Tubular Goods) Cartel
1. Industry Background

Seamless steel tubes, pipes, and casings are used in the construction of wells in the oil and gas
industry. They are often referred to in the trade literature as Oil Country Tubular Goods
(OCTQG). Steel line pipes are used in the transmission of oil and gas from wells. Stainless steel
tubes, made by established steel producers, represent new competition for the traditional OCTG

product, and are the only substitute.

Demand is extremely variable over time. It is closely correlated with the amount of drilling
currently being undertaken by oil and gas firms, which in turn depends on the price of oil and

gas. This means that there is excess capacity in the steel tubes industry during periods of low oil

* Sharad Goel, HEG, Graphite Not Elated Over Dumping Duty on Electrodes, THE ECONOMIC TIMES, June 16,
1997.
50 Purchasing Hotline, PURCHASING, June 1, 2000, at 3.
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prices. During periods of increasing oil prices, oil producers seem to accept price increases in
OCTG, but OCTG prices also seem to come quickly down when the price of oil does, as steel

producers try to make use of existing fixed capacity.

Natural gas creates greater demand for OCTG than does oil drilling, because natural gas wells
are deeper. Thus, consumer substitution of natural gas for oil increases demand for OCTG (and
the reverse). OCTG costs are not a large enough portion of the cost of production to lead to a

shift between natural gas and oil in response to fluctuations in the price of OCTG.

Entry in to the industry is, in principle, fairly easy, and there are a large number of firms. The
industry structure is, however, both more complicated and much more concentrated than a
simple count of the number of firms would suggest (see Table 5). In the U.S., there are a small
number of firms that produce a full line of steel tubes, casings, and line pipes, and sell that line to
the industry. These firms are often vertically integrated steel producers. There are a large
number of smaller firms that produce less than a full line of OCTG products. These firms are
usually not vertically integrated and instead purchase semi-finished steel inputs. They often also
purchase some OCTG or line pipe products from other manufacturers in order to offer a full line
to their customers. These firms often customize (with specialized coatings, etc.) products for
their customers. The U.S. firms sell primarily or exclusively to the North American market,
which includes the Gulf of Mexico. Otherwise, U.S. firms do not seem active in the export of

OCTG.

Other leading producers are located in Japan, Germany, France, Italy, Argentina, Mexico, Brazil,
and Sweden. These producers sell to both U.S. and worldwide markets. Three large alliances,
including all of the members of the former cartel, dominate world trade. The largest alliance is
that of an Italian-Argentine firm (Techint), which controls OCTG producers in Mexico,
Argentina, Italy, and Canada. These various relationships among steel tube producers, either as
suppliers and customers, or as owners or partners in a joint venture, provide many opportunities
for cooperation and may substantially lessen competition in the industry from what one would

expect if these various industry participants were all independent competitors.

51 John E. Sacco, UCAR Enters Joint Venture with Jilin Carbon, AMERICAN METAL MARKET, October 17, 2000.
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Internationally, the creation of alliances among major producers has also meant the consolidation
of their sales forces. In fact, in the case of the alliance among Nippon, Kawasaki, and Sumitomo
Metal it appears that the alliance is essentially the creation of a joint sales agency to distribute
their goods worldwide.”> The opportunity to combine its sales force with the existing
international sales network of Techint (DST) was apparently central to NKK’s decision to spin
off its OCTG unit to NKKTubes, which is now jointly owned by NKK and DST.>> While the
use of a single, consolidated sales network may provide efficiencies in distribution or
convenience for customers, it also make communication and coordination of prices and market
shares much easier, and effectively prevents cheating by firms who have delegated sales to the

joint distributor.

Smaller, independent oil and gas producers may rely on brokers while larger firms have in recent
years been more likely to establish direct, long-term relationships with OCTG producers. For
example, Pemex, the Mexican state-owned oil producer, entered into a long-term arrangement
with Techint, whereby the Techint group provides just-in-time supplies of OCTG allowing

Pemex to reduce its inventories to near zero.

This kind of relationship, which has grown more prominent since the demise of the cartel in
1995, has changed the structure of distribution in the industry. In doing so, it has increased the
competitive advantages associated with vertical integration and horizontal size, because being
large and diversified is necessary to being able to guarantee supplies to customers in an industry
with such high variance in demand. It also has increased barriers to entry as customers are tied

to long-term relationships.
2. Price-Fixing Conspiracy and Its Effects

It is unlikely that the cartel agreement had a direct impact on the U.S. market where prices are
above world levels because of anti-dumping tariffs currently in effect. There has been no

antitrust case to date in the United States. In December 1999, the European Commission fined

32 Audrey McAvoy, Japanese Steel Companies Discussing Seamless Steel Pipe Tie-Up, DOW JONES INTERNATIONAL
NEWS (August 18, 1999).

3 NKK Merges Seamless Pipe Operations in JV with Grupo Techint, DOW JONES INTERNATIONAL NEWS (November
2, 1999).
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four European and four Japanese steel manufacturers over $100 million, charging them with
fixing bids on seamless steel tubes and line pipes between 1990 and 1995. The European
manufacturers included the inventor of steel tubes, Mannesmann; British Steel, now Corus,
which exited the industry in 1994; Dalmine, indirectly owned at the time by the Italian
government but privatized in 1996; Vallourec, a French steel producer who specializes in tubular
products. The Japanese conspirators were NKK, Kawasaki, Nippon, and Sumitomo Metal.
These eight independent firms created a cartel organization called the “Europe Japan Club.”
Under the auspices of the Europe Japan club they agreed “that the domestic markets of the
different producers ... should be respected” so that producers refrained from selling in the home
countries of the other members of the Club.”* In shared markets, the Club met regularly and
designated which company was to win a particular job by bidding an agreed upon price, with the

others to submit higher bids.

The European Commission decision covered restrictions on sales and pricing agreements in
Europe. According to the EC, the cartel agreement also restricted competition in “certain third
markets.” The fines issued by the EC did not reflect these non-European markets because, the
Commission concluded, there was no evidence that they had a restrictive effect on the European
Union. Further details on this agreement have not been made public by the European
Commission pending appeals by some of the accused. Because the EC has not included these
other “third markets” in its decision, it is likely that details regarding this aspect of the agreement
will never be made public. This points to an important weakness in international competition
policy. The competition authorities in Europe may well have information regarding restrictions
on competition in developing countries (or other developed countries), but under current law and
agreements there is often not permission, let alone responsibility, to share that information with

the affected parties.

We have detailed data for OCTG prices in the United States over the period in question.”
However, because of the substantial tariffs in place during this period, these may not be a good

proxy for worldwide prices. Average prices of OCTG are presented in Figure 3. (Note that

>* EUROPEAN COMMISSION, Commission fines cartel of seamless steel tube producers for market sharing, European
Commission Press Release (December §, 1999).
> We are extremely grateful to Charlie Perkins of Pipe Logix for providing us with this data.
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OCTG is produced in both electric resistance welded or ERW form and a seamless form. The
cartel exerted control over both products, and Figure 3 shows both price series.) The OCTG
price falls during most of the period of the conspiracy. However, this was also a period of low
and declining oil and gas prices. Thus the observed prices, even in the U.S. where the cartel’s
effect was presumably only indirect, may have been higher than they would have been under
competitive conditions. Further analysis, controlling for the price of oil and gas, is necessary to

obtain a quantitative estimate of the effect of the cartel on prices.

Price trends in the industry continue to mirror oil and gas prices. U.S. prices fell during the early
1990s, reaching a trough in mid-1995. They then increased for three years until declines in oil
prices in 1998 led to a 41% drop in U.S. OCTG demand and declining prices of OCTG. By the
middle of 1999, OCTG prices were again increasing, as they continued to do for most of 2000.

The share of worldwide seamless tube exports coming from Germany, France, England, and
Japan stayed roughly the same during the period of the cartel (Figure 4), actually increasing
slightly toward the end of the period. As the cartel included the major producers from each of
these countries, this measure is a reasonable estimate of cartel exports. To the extent that there
were alliances between the cartel participants and producers in other countries, this measure
actually understates the market share of the cartel. The fact that their market share does not
decline suggests that entry (or expansion by non-participants) was not a viable source of

increased competition during this period.

No evidence was found indicating that steel producers blocked entry or potential entry into the
OCTG market from developing country steel producers. Several of the participants have
production facilities in developing countries, including Brazil, Mexico, Argentina, and the
transition economies of Eastern Europe. It appears that any sales of OCTG by producers from
Eastern Europe will be accomplished through cooperation with one of these international

alliances.

Since the demise of the cartel, the industry has undergone a fairly substantial reorganization, in
which all parties to the cartel have joined in one of three international alliances. The largest of

these, with a 25% market share of world consumption of OCTG is led by the Techint, an Italian—
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Argentinean firm controlled by the Rocca family. Techint controls Dalmine, the Italian member
of the cartel, Tamsa, a Mexican tube producer, and Siderca, an Argentine steel producer. They
are known jointly as the DST group. The Rocca family has been in the steel tube business since
before World War II. Tamsa is currently under investigation by the Mexican Federal
Competition Commission for taking advantage of its position as the sole seamless tube producer
in Mexico. There is no indication in published reports that this investigation is linked to the
European Commission charges.”® NKK, also a member of the Europe-Japan club, has now

formed an alliance with DST, as has a Canadian producer.

As mentioned above, the other three Japanese producers who were members of the cartel
(Nippon, Kawasaki, and Sumitomo Metal) have formed an alliance in which they use a single
sales agency to represent all three. Mannesmann and Vallourec, the other two firms in the
Europe-Japan Club have formed a joint venture to which they have transferred all their OCTG
production. They are also engaged in steel tube joint ventures with Corus, another member of

the Club that has exited the OCTG market.

China’s exports of seamless steel tubes have increased significantly, but the current focus of its
steel tube producers is improving manufacturing technology and product quality rather than
expansion of capacity for export.”’ This suggests that, at least in the short run, China will not

significantly increase competition for established producers.

Tariffs continue to play a significant role in this industry and may well limit the entry of
developing country firms not aligned with one of the three groups that dominate the industry.
The European Union imposed anti-dumping duties on Ukraine and Croatia in February 2000. It
has had anti-dumping tariffs in force against six other East European countries since 1997.
Tariffs have been maintained in U.S. since 1995 against Mexico and since 1994 against Japan.58

The recently enacted steel tariffs specifically exclude OCTG from increased tariffs.”® Imports of

56 Mexico: Investigation into Tamsa, METAL BULLETIN, August 21, 2000, at 14.

7 Chinese Steel Industry Will Mainly Develop Flat Products, ASIA PULSE (September 20, 2000).

3% Sumitomo Anticipates OCTG Rebound, AMERICAN METAL MARKET (April, 5, 2001).

% President of the United States of America, Steel Products Proclamation: To Facilitate Positive Adjustment to
Competition From Imports of Certain Steel Products, (March 5,2002) at
http://www.whitehouse.gov/news/releases/2002/03/20020305-7.html.

27



pipe into the United States have increased in part because tariffs on steel sheets have encouraged

foreign producers to export finished products into the U.S.
D. Summary

There are a number of lessons to draw from these three cases. First, consider the potential for
consumer welfare effects. International cartels can clearly have worldwide effects, but until
now, no one has examined this issue directly. In certain cases these cartels significantly raised
prices for several years. These price increases were on sophisticated intermediate goods, which
are passed on to both consumers and downstream producers. It is particularly costly to the
development process to raise prices and limit entry on this set of goods. Without prosecution by
government authorities, consumers lack the information, resources, and, in some cases, legal

structure to protect their own interests.

Second, the cases give us several insights into firm behavior and follow-on policy implications.
One of the lessons is that access to technology and markets is actively limited by the cartels (or
at least such attempts are made), using both governmental (tariff) barriers and private barriers.
Governments must therefore be attentive to how they might inadvertently help to support cartel
practices. In addition, significant industry restructuring often follows the break-up of cartels, yet
no antitrust authority seems to be watching to see if competition is being preserved during the

restructuring.

Also, we observe that some of these cartels came together during periods of increasing price
competition, often following entry. In general, we suspect that cartel formation may also follow
periods of market integration. Market integration alone, without vigorous anti-cartel
enforcement, may give rise to increasing cartel activity rather than competition. Increasing
liberalization of international trade may have inadvertently, by increasing competition in
formerly protected national markets, increased the incentives for firms to participate in cartels.
Such a response undermines the process of international integration, and decreases the benefits

of economic integration to consumers around the world. It may also undermine political support
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for international liberalization if citizens believe that private barriers to trade will simply replace

government-created ones.”

Finally, there is a regrettable lesson for empirical research. The effects of private (as opposed to
state run) international cartels on developing countries are quite difficult to determine, even on a
case-study basis. There is anecdotal evidence about prices and barriers to entry, but few
definitive conclusions can be drawn. There are enormous difficulties in estimating the
quantitative impact of cartels on developing country incomes because of the secrecy under which
cartels operate, the lack of antitrust prosecutions in developing countries themselves (leading to a
lack of information on the activities of cartels in developing country markets), and the general
lack of data on individual transactions that might have been influenced by the existence of a
cartel. For this reason, we turn to the trade data as a way to quantify, however roughly, the

effects of contemporary international cartel activity on developing countries.
IV.  Estimate of Developing Country Trade Affected By Recent International Cartels

It is impossible to gauge the true number of international cartels in existence in the 1990s.
However, we do know that the U.S. Department of Justice and the European Commission have
recently successfully prosecuted at least forty-two different international price-fixing
conspiracies that were in force at some point in the past decade. The surge in U.S. prosecutions
of international cartels stems primarily from the revision and expansion of the Antitrust
Division’s corporate amnesty program in 1993. The number of corporations coming forward and

seeking amnesty rose from roughly one corporation per year to one per month.’’ On the heels of

8 We should note that some of the cartels in our cross-section sample, discussed in the next section, clearly pre-date
recent moves toward international liberalization.

5! Speech by Anne K. Bingaman, Assistant Attorney General, Antitrust Division, Opening Markets and Protecting
Competition for America’s Businesses and Consumers: Goals and Achievements of the Antitrust Division, U.S.
Department of Justice, Fiscal Year 1993 through March 1996, March 27, 1996, at 8. See also Howard Adler Jr. and
David J. Laing, The Explosion of International Criminal Antitrust Enforcement, BUS. CRIMES BULLETIN:
COMPLIANCE AND LITIGATION (March 1997). Adler and Laing state, for example, that “In 1991, only 1 percent of
corporate defendants were foreign and no foreign individuals were charged that year. From July 1996 to January
1997, 20 percent of all corporations and 27 percent of all individuals charged were foreigners.” (p. 1)
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this increased enforcement by the U.S., both the European Union as well as some non-European

countries have strengthened their anti-cartel laws and stepped up enforcement.®

From these recent international price-fixing cases, we have created a sample of forty-two
international cartels on which the cross-section analysis in this paper is based (Table 6). We
believe that this is close to the universe of international cartels that have been successfully
prosecuted by the United States or the European Commission for fixing prices during the 1990s.
Table 6 summarizes the dates of cartel operation, the legal entity (i.e., the U.S. or the EC) that
prosecuted the case, the country of origin of the indicted firms, whether firms from developing
countries are known to be participants in the price-fixing arrangement, and, finally, which
country or countries are known to be affected (as consumers) by the cartel. In order to appear in
this table, a cartel must satisfy the following five conditions: 1) it must involve more than one
producer (otherwise, we consider it an extension of monopoly power case); 2) it must include
firms from more than one country; 3) it must have attempted to set prices or allocate markets; 4)
it must have existed during part or all of the 1990s (so, for example, there are cartels in our
sample that began in the 1980s and ended in the 1990s); and, 5) it must have been successfully
prosecuted by the U.S. or EU (or both). This sample, like its intellectual antecedents, may be

. . . . .. 63
biased as a result of its dependency on prosecution as a sample selection criterion.

Table 7 shows reported market concentration figures and cartel price increase information for
selected cartels. The typical international cartel has operated in a highly concentrated market (in
those cases where we can find the information). Estimates of the increase in price resulting from
these cartels vary widely by industry. At the low end, for example, we have a price increase of
ten percent for the thermal fax paper cartel, which was formed as the industry was declining and
lasted for less than a year. At the high end there is the price increase estimate of 100 percent for
the stainless steel cartel, and 50-60 percent in the U.S. and 90 percent in Canada for the graphite

electrodes cartel.

62 See, for example, Michael Reynolds, EU Briefings, 18 INT’L FINANCIAL L. REV. 48 (1999). The article announces
the decision within the European Commission to create a new unit to fight cartel activity.

53 See Richard A. Posner, A Statistical Study of Antitrust Enforcement, 13 J. LAW ECON. 365 (1970); George A.
Hay and Daniel Kelley, An Empirical Survey of Price Fixing Conspiracies, 17 J. LAW ECON. 13 (1974); Peter
Asch and Joseph J. Seneca, Characteristics of Collusive Firms, 23 J. IND. ECON. 223 (1975).
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In order to determine whether developing countries were consumers of one of the cartelized
products in the sample, we matched the products in Table 6 with import-export data for the
sample period. The trade data come from Robert Feenstra’s, World Trade Flows, 1980-1997,
With Production And Tariff Data (Center for International Data, Institute of Governmental
Affairs, University of California — Davis, 1999). The data include trade flows (imports and
exports) for all countries, classified according to the Standard International Trade Classification
(SITC), Revision 2.** The data include only trade in goods. The list of developing countries is

taken from the World Bank’s World Development Report 2000/2001.°

Tables 8 through 13 summarize import data for thirty-two of the cartelized products in Table 6
for 1997, the most recent year for which trade data are available.®® The sample size falls from
the forty-two to thirty-two for two reasons. First, the data on trade flows exclude services, so
cartels that fixed prices on services were ruled out for further analysis. Second, goods were
dropped from the sample where the data appeared to be misclassified or aggregated to such a
level that no reasonable match to the cartel product could be made. Tables 8 through 10 contain
a combination of less aggregated and more aggregated data. Whenever possible, the narrower,
4-digit SITC product code, was used to track the trade data, but if the data were missing for that
category, we then used the broader, 3-digit code to categorize the cartel product. Tables 11
through 13 use less aggregated classifications (4-digit SITC codes only), and the number of
products for which we can obtain data falls to nineteen. Even then, the SITC codes are,

unfortunately, often broader than the product affected by cartel behavior. We indicate

6 Countries that were formerly part of the Soviet Union are conspicuous by their absence from World Trade Flows.
Thus, the data on imports, exports, and Gross Domestic Product presented here simply exclude those developing
countries that were formerly a part of the Soviet Union. There are also cases where World Trade Flows grouped
smaller countries together (especially smaller island countries). We do not believe that this leads to any substantial
misclassification in the data presented here.

6 According to the World Bank’s classification, there are 155 developing countries, divided into three groups (low-
income, lower-middle-income, and upper-middle-income) and 52 “high income” countries. Examples of “low-
income” countries are Armenia, India, and Vietnam; examples of “lower-middle” are Albania, China, and Thailand;
and, examples of “upper-middle” are Argentina, Czech Republic, and Turkey. Gross Domestic Product (GDP)
figures are calculated from World Bank data (www.worldbank.org/data/countrydata/countrydata.html). The World
Bank provides detailed data on its website with country-specific statistics. The figures for total GDP by country
categories are based on the same set of countries as those in the World Trade Flows sample.

5 These are the products for which we have been able to find minimally reliable data in international trade statistics.
These data problems are discussed further below.
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discrepancies between the cartelized products and the SITC categories in the notes to Tables 8 —

13.

Tables 8 and 11 report 1997 imports of “cartel-affected” products as a percent of total imports to
developing countries (using more and less aggregated product definitions, respectively) with
countries aggregated by income categories. Tables 9 and 12 present 1997 import data for these
same products, showing them as a percent of total GDP. Tables 10 and 13 give the total dollar
value of cartel-affected imports. We also report in each of these tables, just for comparison, the
analogous import values for high-income countries. In all of these tables we have deleted the
cartels that dealt with services, but we have left in the names of each of the thirty-five cartel
goods, so that it is easy to see where the missing data problems occur. For example, in Tables 8-
10, we do not even have 3-digit data for explosives, nucleotides, or zinc phosphates (thus, the
sample size falls to thirty-two). The number of products with missing data grows to sixteen in

Tables 11-13, where we try to find 4-digit SITC category matches.

Although Tables 8-10 cover a larger sample size, the product definitions are often much too
broad. We therefore focus on Tables 11-13. Examining the sub-sample of nineteen products —
those products that were cartelized at some point during the 1990s and for which we were able to
obtain a good match to the trade data — the total value of such “cartel-affected” imports to
developing countries was $54.7 billion (see the last row in Table 13). This figure made up 5.2%
of all imports to developing countries in 1997 and equaled 1.2% of their combined GDP. The
impact appears to be largest on the most developed countries of the developing world. Cartel-
affected imports made up 5.6% of imports and 1.3% of GDP for the “upper middle income”
countries who have the income and industries that demand and rely on imports of sophisticated
intermediate manufactured goods. While the total value of cartel-affected imports is higher for
high-income countries ($157.9 billion compared to $54.7 billion), these imports represent a
smaller proportion of imports and GDP (4.6% and 0.9% respectively). Of course, in countries
where producers belonged to the cartel, domestic production as well as imports is affected by

cartel behavior.

Using more aggregated data, we can obtain data on trade for almost all industries in which firms

have been convicted of fixing the price of goods (32 of 35 industries). This sample is more
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comprehensive, in that it includes all cartelized goods, but it is also less accurate, because the
data include trade in many products that were presumably not affected by cartel behavior. Thus,
these figures present an upper bound to the value of affected trade in these industries. This
upper bound for the total value of affected trade is $155.9 billion of developing country imports,
representing 12.2% of their imports and 2.8% of their GDP (Tables 8 - 10).

These numbers clearly do not represent an exact value of the imports to developing countries
affected by all international cartels. The estimates are, on the one hand, biased downward
because we include only some of the forty-two known price-fixing conspiracies. At the same
time, even our lower estimate of affected trade, including only nineteen products, includes cases
where the trade categories are broader than the products whose prices were fixed by the cartel.
In general, when interpreting the trade data it must be kept in mind that some of the cartel
product-SITC matches are poor. These estimates are intended to give a sense of the order of

magnitude of affected trade, not an exact measure.

We can illustrate the typical problems with the data by using the citric acid, graphite electrodes,
and seamless steel tubes cartels again as illustrative cases. We have not been able to obtain
accurate international trade data for citric acid. Therefore, citric acid simply does not appear in
Tables 11-13. As with other narrowly specified chemicals, we suspect that there is
misclassification in the trade data, but whatever the source of the problem, volume of trade in
citric acid is simply not available. Even if we did have import measures they would understate
the full impact of the cartel on developing country consumers who pay higher prices not only for
raw citric acid, but also for a wide range of citric-acid containing goods. We can, however,
obtain data for the broader category of “carboxylic acids and their anhydrides and halides.” This
latter category is so broad that it contains at least five different products that have been affected
by cartels. We use data on trade in “carboxylic acids and their anhydrides and halides” in Tables

8 — 10, but there are surely other products in that category in which there is no cartel activity.

For graphite electrodes the situation is slightly better. Table 11 suggests that graphite electrodes
constitute a significant fraction of developing country imports (0.95%). Graphite electrodes are
important to developing countries that manufacture steel using the EAF process, but the data that

we present here undoubtedly vastly overstates their value, as this import category includes not
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only graphite electrodes, but all “otherwise unclassified electrical equipment.” This broader
category again includes more than one cartel product, as carbon cathode blocks also fall into this
same catchall. On the other hand, if we did have a good match to graphite electrodes, that
measure would understate the impact of the cartel on trade because the product is an
intermediate good that is also imported into the developing country in a more processed state.
To the extent that the graphite electrode cartel increased the price of steel imports to developing
countries, focusing on graphite electrode imports understates the impact of the cartel. Therefore,

the data must be read with a degree of skepticism.

The OCTG cartel-trade data match is also problematic. This category (seamless tubes and pipes;
blanks for tubes and pipes) is much broader than the oil and gas goods that were included in this
particular conspiracy. However, there have been recent European Commission decisions
convicting an overlapping set of steel producers for fixing the price of steel heating pipes, steel

67 Thus, it is

beams, pre-insulated pipes, and stainless steel during the late-1980s to mid-1990s.
possible that the prices of the other steel pipe products included in these import data have been
affected by these various activities. Some imports included in these figures were certainly
produced by firms who were not a party to these agreements. However, given the substantial
market shares of the firms in the cartel, it is likely that their behavior changed the prices charged
by firms who were not a party to and not even aware of the price fixing of their larger

competitors. Without more information about the secret activities of cartels, it is impossible to

determine the quantitative effect of these cartels on developing country incomes.

Even with these qualifications, it is clear from the magnitude of these figures that cartels have
adversely affected a not insignificant portion of the trade, and therefore the trade balance, and
consumption of developing countries. (Following the industrial organization literature, we focus
on trade and consumption, though the impact on the trade balance is not an unimportant issue in
a period in which some developing countries have experienced severe currency crises.) Given

the actual and potential effects on trade that reach into the tens of billions of dollars, a natural

87 Charles Goldsmith and Martin DuBois, European Commission Fines Steelmakers $116.7 million, WALL ST. J.
EUROPE, February 17, 1994, at 3; Emma Tucker, European Commission Ten Companies Penalised for Fixing Prices
of Insulated Steel Heating Pipes, FINANCIAL TIMES, October 22, 1998, at 3: and Philip Burgert, EC Issues Fines for
Stainless Price Fixing, AMERICAN METAL MARKET, January 26, 1998, at 2.
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question to ask is why these many affected countries are not seeking damages from cartel
member firms in their home countries. In particular, given that the United States has the
strongest laws and enforcement record against price-fixing, a legal mechanism for civil suits
(which, the European Union, for example, does not have for antitrust violations), and some of the
richest companies, why is it that there are relatively few lawsuits brought by foreign companies
seeking damages? Not surprisingly, given the many recent international cartel prosecutions,
there are a number of parties interested in this issue. The question of whether U.S. antitrust law
can be applied to foreign transactions has recently become a lively legal issue, and it is one that

we turn to now.
V. Foreign Plaintiffs’ Access to U.S. Courts in International Cartel Cases

Consumers in developing countries harmed by the activities of international cartels may be
unable to pursue legal remedies in their own countries, either because domestic antitrust laws
prohibiting such behavior do not exist, do not provide adequate remedies, or are not enforced by
the relevant authorities. In many such instances, those consumers may look to U.S. law instead
for remedies for the antitrust injuries they have suffered. The ability of such plaintiffs to sue in
U.S. courts is restricted, however, by the fact that U.S. antitrust laws do not reach all
anticompetitive conduct. Rather, U.S. antitrust laws apply to “anticompetitive conduct directed
at foreign markets that directly affects the competitiveness of domestic markets,” but not to
“anticompetitive conduct directed at foreign markets that only affects the competitiveness of
foreign markets.”®® In determining whether U.S. antitrust laws will apply to specific acts, the
courts look to the effect of the anticompetitive conduct, not the sifus of that conduct.”” This
“effects” test can thus subject defendants whose anticompetitive conduct occurred solely outside

the U.S. to suit in U.S. courts, where the effects of that conduct are felt in the United States.

Historically, U.S. courts have not been particularly sympathetic to the claims of foreign antitrust
plaintiffs whose claims arise from anticompetitive conduct directed at foreign markets.

However, a March 2002 decision of the U.S. Court of Appeals for the Second Circuit, Kruman v.

6% Kruman v. Christie’s International PLC, 2002 U.S. App. Lexis 3895 at *17 (2d Cir. Mar. 13, 2002).
% United States v. Aluminum Co. of America, 148 F.2d 416, 433-44 (2d Cir. 1945).
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Christie’s International PLC,” has suggested a broader mechanism by which foreign plaintiffs
can pursue legal remedies in the U.S. courts for the anticompetitive behavior of international

cartels.

The access of foreign antitrust plaintiffs to U.S. courts is largely governed by the Foreign Trade
Antitrust Improvements Act (FTAIA) of 1982,”" which Congress enacted in an effort to clarify
application of U.S. antitrust laws to foreign conduct and to limit application of U.S. antitrust
laws when non-import foreign trade is involved. In particular, Section 6a of the FTAIA
provides, in relevant part, that the Sherman Act “shall not apply to conduct involving trade or
commerce . . . with foreign nations unless . . . such conduct has a direct, substantial, and
reasonably foreseeable effect . . . on trade or commerce which is not trade or commerce with

foreign nations and such effect gives rise to a claim under” the Sherman Act.”

Until the Second Circuit’s recent decision in Kruman, all of the federal courts which addressed
this issue agreed that the FTAIA requires foreign plaintiffs suing under U.S. antitrust law to
show: (1) that the alleged anticompetitive behavior had a “direct, substantial and reasonably
foreseeable effect” on the U.S. marketplace and (2) that an anticompetitive effect on the U.S.
marketplace gave rise to the plaintiff’s claimed injuries.”” The coupling of these two
requirements effectively bars many foreign plaintiffs from suing in U.S. courts for international
cartel activities. To proceed, plaintiffs must be able to show that their injuries were caused
specifically by the anticompetitive effect of the defendant’s conduct on the U.S. marketplace and
not by anticompetitive conduct that affects a worldwide market, even if that market includes the

United States.

In Ferromin International Trade Corp. v. UCAR International, Inc.,”* for example, 27 plaintiffs
had alleged that they suffered injury as a result of price fixing and market allocation in the

worldwide market for graphite electrodes between 1992 and 1997. The U.S district court

702002 U.S. App. Lexis 3895 (2d Cir. Mar. 13, 2002).

"' Pub. L. No. 97-290, 96 Stat. 1246 (codified at 15 U.S.C. § 6a).

215 U.S.C. §6a.

3 See, e.g., Den Norske Stats Oljeselskap As v. HeereMac Vof., 241 F.3d 420 (5th Cir. 2001); Ferromin Int’l Trade
Corp. v. UCAR Int’l, Inc., 153 F. Supp.2d 700 (E.D. Pa. 2001); In re Copper Antitrust Litigation, 117 F. Supp. 2d
875, 876 (W.D. Wis. 2000); de Atudcha v. Commodity Exch., Inc., 608 F. Supp. 510 (S.D.N.Y. 1985).

™ 153 F. Supp.2d 700, discussed supra notes ___and accompanying text.
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dismissed the claims of 16 of the plaintiffs, stating that although the plaintiffs had alleged a
number of anticompetitive effects upon the U.S. marketplace resulting from the defendants’
conduct, the plaintiffs had not alleged that their injuries stemmed from the effect of the higher
prices for graphite electrodes in the U.S. market (as opposed to higher prices in other, foreign
markets). Indeed, the court found that the higher prices paid by those foreign plaintiffs were
caused by anticompetitive effects in foreign countries, not in the U.S. The court allowed the
claims of the remaining 11 plaintiffs to go forward, however, because some of the electrodes
purchased by these plaintiffs were invoiced in the U.S., thus satisfying the “causal requirement”

that these plaintiffs were injured as a result of higher prices in the U.S. marketplace.”

In its recent decision in Kruman, however, the Second Circuit deviated from prevailing
precedent on the meaning of Section 6a of the FTAIA, opening the door to more suits by foreign
plaintiffs. In a sense, the Kruman decision was a narrow one, as it was based specifically upon
existing Second Circuit precedent, and thus its impact on the law of other circuits is uncertain.
In another sense, however, the Kruman decision was of wide-ranging impact, both because of the
prominence of the Second Circuit and because the decision created a circuit split on an issue of
significant importance — the availability of U.S. antitrust remedies to foreign plaintiffs who were
harmed by anticompetitive conduct directed at least in part to a foreign marketplace. The legal
and policy implications of the Kruman decision are substantial and deserve careful exploration,

as the issue may well end up before the U.S. Supreme Court for ultimate resolution.”

The Kruman court rejected the two-step test articulated by all other federal courts addressing this
issue. Specifically, the court determined that the FTAIA had not altered prior law in the Second
Circuit with respect to the nature of the effect that anticompetitive conduct directed at foreign
markets must have on the domestic marketplace in order to be actionable under U.S. antitrust
laws. Under the Second Circuit’s National Bank of Canada rule,”” “anticompetitive conduct
directed at foreign markets is only regulated by the Sherman Act if it has the ‘effect’ of causing

injury to domestic commerce by (1) reducing the competitiveness of a domestic market; or (2)

75
1d. at 706.

76 A detailed analysis of the Kruman decision is outside the scope of this paper, but we plan on addressing this issue

in future research.

"7 See National Bank of Canada v. Interbank Card Assoc., 666 F.2d 6, 8 (2d Cir. 1981).
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making possible anticompetitive conduct directed at domestic commerce.””®

The first prong of
this test encompasses anticompetitive conduct that is directed toward both foreign and domestic
markets and that actually reduces the competitiveness of the domestic market. The second prong
encompasses anticompetitive conduct that is “directed only at a foreign market, but has the effect
of allowing a separate course of conduct that directly affects the competitiveness of . . . domestic

markets.””’

The effect of the Second Circuit’s rule is to allow antitrust suits to proceed in instances in which
other federal courts would find the FTAIA prohibited such suits. The plaintiffs in Kruman were
buyers and sellers at foreign auctions who alleged that they were overcharged for auction
services in auctions held outside the U.S. as a result of a price-fixing conspiracy by the
defendants. (A separate suit was brought by plaintiffs who alleged they had been overcharged
for auction services in auctions held in the U.S. as a result of domestic price-fixing conspiracy by
the same defendants.) Because the plaintiffs had alleged only that they had paid inflated prices
at foreign auctions, the district court dismissed their claims, stating that they had not satisfied the
FTAIA’s requirements. While the imposition of high prices overseas may have had an effect
ultimately on the U.S. marketplace, the plaintiffs had not alleged that this domestic effect gave

. e e 80
rise to their injuries.

The Second Circuit reversed, noting that the plaintiffs had alleged that the domestic price-fixing
scheme could not have succeeded in the absence of the foreign price-fixing scheme. If this was
true, the foreign conduct clearly had an anticompetitive effect upon the domestic market. The
“conduct” at issue could be described as an agreement to fix prices in both foreign and domestic
markets, which conduct clearly has an effect upon domestic markets because it includes conduct
directed at a domestic market. Alternatively, the “conduct” could be “described as an agreement
to fix prices in the foreign auction market that made possible an agreement to fix prices in the

9981

domestic auction market. In either event, one of the prongs of the National Bank of Canada

rule is met, and the FTAIA would not bar the plaintiffs from bringing suit in a U.S. court.

®Kruman, 2002 U.S. App. Lexis 3895, at *5-*6.

P Id. at *¥22.

% Kruman v. Christie’s Int’l PLC, 129 F. Supp.2d 620 (S.D. N.Y. 2001).
812002 U.S. App. LEXIS 3895 at *40.

38



Without ruling on the issue, the Second Circuit discussed the applicability of its ruling to
international cartels. In identifying the type of conduct that would satisfy the first prong of its
National Bank of Canada test (i.e., conduct that would have the effect of injuring domestic
commerce by reducing the competitiveness of a domestic market), the court provided the
example of an international cartel whose anticompetitive behavior was directed at both domestic
and foreign markets, and stated that “the FTAIA was clearly intended to regulate such

2
conduct.”®

The Kruman court did limit the scope of the conduct that could be regulated by U.S. antitrust
laws. The defendants had argued that given the nature of the modern global economy, with its
global marketplaces, any anticompetitive conduct that affects foreign markets could conceivably
affect the U.S. economy and so lead to a suit under U.S. antitrust laws. The Kruman court
rejected this line of reasoning, however, noting that under its test, such conduct would be
actionable only if it caused injury to domestic commerce through an anticompetitive effect or by
making possible anticompetitive acts directed at domestic commerce. In addition, the court
noted that the FTAIA itself also limited the reach of the antitrust laws by requiring that the

“effect” of the conduct be “direct, substantial, and reasonably foreseeable,”8

stating that this
standard would prevent conduct with a merely “ancillary effect” upon U.S. markets from being

actionable under U.S. antitrust laws.

At this point, we have many questions and few answers regarding the Second Circuit’s ruling.
There are significant jurisprudential and policy issues raised by this decision. On the legal side,
for example, the Kruman ruling leaves open issues of proof (will they be insurmountable for the
foreign plaintiffs?) and how to measure the remedies. On the policy side, questions about the
costs and benefits of this decision, if it stands, are numerous. For instance, what does the U.S.
have to gain by allowing such lawsuits to proceed? Is it primarily an additional instrument of
deterrence against anticompetitive behavior? How can we gauge whether the benefits to the
degree of market competition in the U.S. as a result of this rule with outweigh costs to the U.S.

legal system? These questions highlight an important avenue for future research.

8 1d. at ¥39 n.9.
8315 U.S.C. §6as (quoted id. at *42).
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VI Conclusion

In this investigation of the effects of international cartels on developing countries we have
addressed both developing countries as consumers, as well as developing countries as
competitors or co-conspirators. The cases discussed show the potential for an international cartel
made up of producers from industrialized countries to have simultaneously harmful effects on
developing country consumers and harmful or beneficial effects on developing country

producers.

The multi-dimensional role that U.S. and EU governments play in responding to these cartels has
varied effects on developing countries. The vigorous prosecution of international cartels by the
U.S. and EC may well open up entry possibilities to developing country producers. On the other
hand, these governments are also susceptible to manipulation by domestic producers using tariff
barriers and anti-dumping duties to protect the home market, either during or after the
conspiracy. As raised in the previous section, impending legal decisions on whether to take a
narrow or broad view of the application of U.S. antitrust law will have a direct effect on damages

suffered by developing countries from international cartels.

Finally, there is the role of the antitrust authorities in holding confidential certain information
that could clarify the effect of cartels on developing country consumers and producers. In
general, although U.S. and EC decisions often mention that a cartel had effects “in the U.S. and
elsewhere” or in “certain third markets,” those effects are never included in calculating
punishments. Details regarding the effects of the cartels outside of U.S. and EU markets will, in
general, never be made public. This points to an important weakness in international
competition policy as it affects developing countries. The competition authorities may well have
information regarding restrictions on competition in developing countries, but under current law
and agreements there is often not permission, let alone responsibility, to share that information
with the affected parties. These and other issues will need to be addressed as international

anticompetitive conduct collides with national competition policies.

40



Iy

Juonduwnsuo)y
09S°1 058 PlIOM
assn
Jou10y 10J 3dooxd
0€T°C LLS ‘Aroede) prrom
0 0T [9®IS] 10pOD
99 0 BAIY
(seruedwod
Ses 981 SNOLIBA) BUIYD
STedTWR_YI0IYg
BI3IMI)
LL 0 (A1eay) otmiofed
88 €S (AJeay) 100019
AYO0Y
%L %€ vS1 SLL e T-UUBWIJOH
091 06 ToAeg
%IT %11 €9t el Jone[zunqgunp
(14T
79 9Je], JO UOISIAID
el ®) Ko[e1S A’V
$91 091 SS [[181e)
JOWISY
%t 1 % 0S1 0r1 79 UuewLEeH/10Aed
%3 %¢1 002 Nav
081 0F1 JANAV/Rz
,S661 1661 (1&/sq1
—IeyS JNIRIA | —dIeyS I | UoI[IW) 6661 (1&/sqq worprux) | (a4/sq[ woryIUI)
[9)1e)) [2qOo[D) Pye) [eqon | —KAnede) ‘s | S661 — Ldede) | 0661 — Adede) duIeN WLIL]

SINUIA HOLVIA HO SHYVHS LIMYVIA ANV ALIDVAVD ‘dIDV OIILID

I H'1I9VL




(44

"€ 'd“(8661) Iouuo) Aq ajewinsy ,

77 A {(8661) I0UU0)) :pasold sem jue[d oY) uAYM
€661 -pru [nun jueyd uojoin i1 woyy proe 1> Ajddns 0 panunuod 1Dzl J PUE ‘0661 JoquIeoe ul Jue(d eurjore) YUON s 10zd parmboe NQV ,
‘¥ 9Iqe L ‘(8661) Jouuo)) :Ajoeded uo paseq dIeys J¥IRW [BQO[LD) ,
"000¢ ‘L 1oqueydeg aurzn3vpy Suisvysing
‘091 sJouuo)) Jo peajsur O¢ Je [[131.)

pue ‘(Jouuo)) se dwes) (G| 1e JAWINY 29 UueULIRRH ‘O] SJouuo)) Jo pedjsul spunod uorfiu (g 18 payodar st NQV :Adeded uononpoid “§
J10J SQJBWII)SO JUIJJIP SUIBIUOD ,,SI[eS NULIJ 93y MON, M SMOID) JONIBIA PIOY JLIL),, J[ONIR L21.10daYy Sunjayvpy [po1udy) $66] € Oidwexd
104 “Kroeded JO S91RWIIS UT SOOUIIDIJIP SABMIR dIR I, ‘[ 9[qR] ‘(866]) IoUUO)) WOIJ dIe suwn[od Ajoeded om) ISI1 9y} Ul sIoquinu Y,

:T 9[qe L 10 S9ION

%0S %09 TIVHS LIIVIN TALEVO TV.LOL
STl $9 spodwr “S' N
s L1 ,SHodxo 'S
,S91eWINS?
SLy 00€ uonduwnsuood ‘g’
Juonduwnsuod
999 6€€ odoing

»S661 1661 (aA/sqq
—3aeYS JIBIA | —dIeyS JNIEA | uoIIW) 6661 (1&/sqq worrur) | (A&/sq woryIw)
[931e) [eqo[D) Pue) [eqopy | —Apede) s | S661 — Adede) | 0661 — Adede) JWEN ULIL]




1974

(NP w9113 | (AuewwD) wnuIuny MVA
(NA) wgeia
(ro@) wg'z$ (ueder) uogre) uoddiN
(NA) wgeia
(roQ@) wg'+$ (ueder) diop DS
(VS Aeg-ulysoqg
eruepLIg wuy syonpod
ﬂmuﬂﬁﬂoiww Qoﬁo.ﬁ H
(NA) Ws'+73 (NA) w103 oy jo Arerpisqns yoingg)
(roQ) wog (ueder) uoqre) rexog, (rO) 000°00v$ |  Ad swonpordorg 1e1sara)y
(N wy'L13 (NA) ws €93 (pue[19Z)1MS)
(r0Q@) wezes (ueder) oxqua(q emoys (f0Q) wy1$ YO0y BT-UUBWFOH
(NA) Wwy9'L13
(NA) weo13 (epeue)) wg'[§ (puel1oz)IMg)
(ro@) Aoustusp pajuern | ('S'N) dnoin syydern/opigre) (ro@ Wil DV pu Iene[zunggung
(NA) w083 (NA) wzzyia
(epeue)) WG'ZI$ (epeue)) w/ H§ ('S’N/Auewion)
(fOQ) wseT$ (Auewen) TOS (fOQ@) WS$ | Jowlxy 29 uuewIeeH/1okeq
(NA) w053 (NA) WL '9¢3
(epeue)) w§ (epeue)) wgg
(fO@ wQ1T1$ (ST ¥von (roQ@) wogcs (ST Wav
o:ﬁ— JweN WL @ﬂmrm QUWIeN WLILY
SAOULDATA ALIHAVID dIdDV JIILID

¢HdTdVL

SHAOYLOATH HLIHAVID ANV dIOV DIILID SANIA INHIANHIAOD ANV SUHIINAN TALAVD




144

%t uoqre)) uoddiN
%S di03 5dS
%I1 %I uoqJren) 1ejqo,
%9 %8I oyu( eMoys
dnoin
%9 %81 ayde1n/opiqie)
%LT %¢€T T1DOS
%I1¢ %¥¢E AvOon
(urejdwod urwo.LId (rod Aq pajaodaux se
ur pajels se ‘6661) ‘Adeardsuod jo awr je)
d1eyS INIRIAl P[1OAN dreyS INIBIA ‘SN dUWIBN ULIIY]
SN JOCVIA HO SHIAVHS LIMAVIA ANV ALIDVAY)D ‘SHAOYLOATH HLIHAVHO

tH'TdV.L



Sy

"(000T 12quLAON

PaISIA) 9OPpOId/poId SPUSI}/SI0[99ISPIIOM MMM/ AN 18 “DIn(F UONINPOL] [22]S PO SIOIDIIPU] pUD SPUa.A] ©IMNSU] [99)S PUe UOI] [RUOHBUINU] :90IN0S

9% §€E 98¢ §Crs ariyom

L'1 '8¢ 129 £0¢e BISY

6L 8°0¢C 901 158 9[PPIAN

1'0¢ cov 7el BOLIY

BOLIQUIY

0S¢ 0°S9 ¢ oy Inog 2 [enua)

S8y SIS 8¢el VI1IIVN

6'C¢ ¢l 9'vS 9'86 ASS) PuwIo]

9'1 L'y 8°9¢ S99y adomng 1030

0 L6¢g €09 91 nd
% % % (Su03 dLdW uoIIUI)

ypaiedy wadQ LY udgAXQ uondINpoIg uoIgay

0007 NI NOILLDNAOUd HOVNANA DUV ORRILOATH TvHOTO

y H'1dV.L



9

(021noj[eA
pUB UUBWSIUURJA] JO JINJUIA

yurof ‘[iserg op N A 10 saquL, N A)

ON Nzeig S9QN [, UUBWISIUUB]A 29 O2INO[[BA
SOA Qouel,] J2INO[[B A
[1zeiq [1Zelg VS UUBWSQUUEBIA
pauy jou jnq (uassAy .
‘pare3nsoAu] AueuLon AQ paumo MOU) [oPUBH UUBWSIUUBIA
SOA AueuLon QIO A\ ~USIYOY UUBWISIUUBIA
DY UUBWSOUUBIA
OUDI]] UUDWISIUUDJAT-024N0]ID |
ON epeue) sIe[nqn], SSO[Weas eWoI[y
(B0I9pIS
pue 3N JO 21nuaa jutol) saqn [ SIN
ON OJIXIIN (dno13 15 Jo 1ed) eswe],
ON BUNUISIY (dnoi3 15 Jo 1ed) Bo1dplg
vdS eA[] AQ paumo Aj1ouwIo

SOA A8y (dnoi3 1S Jo 1ed) surwyeq
SO ueder (LSa ynm parfre) 3IN
(uy2a]) 1S odn.in

juedpaed | uondnpoad H1DH0

931e) Jo (s)uonedo| dwe) deaodiao)

SHIONAOUYd HAIMNATIOM HOIrVIA -OLIO0

SHAT4dVL




Ly

SOA SN (1991S ysnug A[IouLIO)) SnI0))

BIpU[ ‘AUBULION)

‘Qoueiy ‘orqndoy

[29z)) ‘epeue)
ON ‘SN ‘uopamg [991§ IApueS
S120Npo4d 1Y)
(pueryosino(q
SO ueder owo)IunNg) [BIOJN OWorung
SOA uede( 1991 uoddiN
SOA ueder I[ESEMEY]
aoumi]y ., asoundof,
paulj jou Inq (919 A\ -USIYOY UUBWISAUURIA JO
‘pAre3nsaauy AuewIdn) QJRYS [[BWS SUMO) UOTUN[YEIS UISSAY ],
pauij jou nq SN (Sn1o) pue ‘IoUIS() ‘UUBWSIUUBIN
‘pare3nsoAu] | ‘ooues ‘AuBwIION) Aq paumo Aqpurol) adidomnyg

juednaeg | uopdnpoad H1HO
931e) Jo (s)uonedo| dwe) deaodio)




87

3N (ysra1] [ouuey)
odomg ON ‘UOPOMS ‘SPUB[IAYIAN ‘Q0UBI] 0d 7661 92 7661 90 -ss01))) s10jerodQ A110
(oS
ATe)] ©009910) oN ATe)] 009010 oL Y661 LS61 oneLpy) s10jeradQ Ao g
[euoneuIAU] ON SN ‘AemION ‘AuewiIon roa 1661 dunf 6861 190 UOJI[ISOLI,]
sn ON SN N “AemioN roa 7661 8861 saarsofdxyg
SN ‘PUBISZIMS ‘SPUR[IOYION
[euoneuIau] ON ‘Auewion ‘oouel] ‘eLysny D4 % [0d S661 1661 POy dL0In
UOI}BIO0SS Y
juawe)) ueadoinyg oy
PUE ‘SUOIIBIOOSSE OPEI) JUSWD
odoing ON [euoneu g ‘suiy ueadoiny ¢¢ A 661 SNy €861 JuaUR))
(soLrerpisqns
ueadoing e1A) S [ ‘USPIMS
‘uredg ‘AemION ‘SPUB[IOUION
‘ATey] ‘AueuLIon) ‘Qouel,]
adoinyg ON ‘puequl ‘epeUR)) ‘BLISNY od 1661 9861 pIeoquolIes)
N BV
odomg | eouyy ynos | ynos ‘uredg ‘Auewiion) ‘eouel] 0d S661 2661 Iode sso[uoqie)
219YMas[a pue §[) ON SN ‘ueder ‘Aueuiion roa L661 °d 9661 924 [901d 9poyie)) uoqren
SN ON SN ‘eduer] roa L661 220 9661 dog SOSpLIg PaALIS-9[qe)
SN ON SN ‘[orIs] 10d 8661 1dy S661 INf S1onpold suttuolyg
wnisog ON oouel ‘WNIS[og D4 8661 €661 199g
SN eIpy[ ‘[IZeig SN ‘eIpu] ‘AuBULIdD [IZelg 10d 0661 AON 0661 Uef aprydsoy wnurunyy
PPV syuedop.red
g O], umouy| Anuno) SULIL
(sanAnuno) gurdoppadg | pajdIpuj Jo uIsLIQ JOo A1puno)) UOIIIAU0)) puy e Ansnpuy

NOISSTININOD NVAdOdYNH HHL ANV HOILLSAC 4O INTINLYVJAd 'S HHL

Ad AALVILLSHANI STALAVD TVNOILLVNYALNI INAOHA

9 A" 1dV.L




6%

SN ON SULIL} pawreuun + SN r0da Y661 220 661 1IN ajeqloyArg wnIpog
[euoneuau] puejod 5 SILOUNOO [T 0L 9661 Y661 (onuepy yuoN) surddrys
uooJowe)) pue
‘030, ‘1[e]\ ‘03U0)
‘eauInn) ‘osej
‘eunying ‘103IN
‘o1iqnday] ueoLyy
[enua) ‘uoqen uooIWe))
‘[eSouag ‘oouer | ‘Tedoueg <39 SOLIIUNOD 7| oL 2661 SL61 (ueoryy-youar) Surddiys
BIIOY] YINOS
[euoneUIU] ‘e1sKe[e]N SOLIIUNOD ()€ oL 7661 1661 (3seq 1ey) Suiddiyg
SN (paurnyiaao
Surpnpoxs ‘odoinyg [eIUOUNUOD aury nq (ueoryy
VN | eoduy ‘amez | jo ued woypoN ‘e[osuy ‘91ez | ‘Uonorauod) Dg 7661 7L61 1SO M [enuR))) Surddiyg
SN ON SN ‘epeue) 0d 2661 1dy 1661 AON SlemIaull(] S1se[d
VN VN SULIL} paweuun + d0Uel,{ rod 2661 L661 SOPIX0194 J1uedi0
VN BAIO YINOG 2103 [inog ‘uedef 10d 9661 5NV 661 10[ S9pNO3[ONN
VN ON SPUB[IOYION ‘d0uBIL] rod 6661 30V $661 dos PIOY O1}90BOIO[YI0UOIN
(J171-AABol) SOOI1AIOS
9I9UyMas[d pue SN ON SN ‘wnigeg roa S661 0661 uonjeyiodsuel], SuLIBA
(Y1 1-AABOH) SIOIAIOS
SI9[MaS[a pue S ON SN ‘SPUBLI_YION 10d L661 €661 Uononnsuo’) suLIejy
91aymas|a pue S ON SWIlY pawreuun + S r0d S661 224 6861 92 03BN
SN
[euonewIu] BAIOY INOS | ‘a0 InoS ‘ueder ‘Aueuiron 9% rod G661 unf 7661 unf oursA
SN ON SN ‘PUBRZIMS 0d 9661 L861 SaqnJ, dnse[d pajeuriue’]
SN ‘epeue) ON SN ‘ueder od 8661 9°4 €661 100 aydern one)sos|
[euonetau] ON SN ‘uedef ‘Aueuwiion 0d % [0d L661 Unf ¢661 1n[ soponod[d dydein
(200T ‘61 11dy
odonyg uo _ suonaalqo
‘soye1S payun) Jo juswaess,,
‘uedef ‘erensny ON SN 3N | pensst DF) r0d 6661 924 €661 1dy Sy aulq
PPV syuedon.red
3¢ o], umowy| Anuno) SULIL
(sanAnuno) Surdopadag | pararpuy Jo uisLIQ Jo Anuno) UONIIAUO0)) puy e Ansnpuj




0¢

“UOISTO9p 2t Jo sured Jourwt Surjnuue Yy3Snoyje ‘uoIsoap d1seq Y} POULIFUOD J0ULBISU] ISIT,{ JO 1In0)) Inq ‘pareadde soruedwo) -¢

‘[93780 o) w0y paseyoind oym U0 S92INOS ISAY} WOIJ UOBWIOJUT OU
SI 919y} Sased jsowr U] -adoing J0 $oje)§ Pau() Y} IO UT S}OJJS A} UO SNO0J ‘9SIN0J JO ‘SIUSWNIOP ASAY, Sso1d oY) Ul SI[O1)IE SB [[oM SB
‘s3urni pue ‘syuaundIpul ‘sased[al ssaid HF pue (O WO SOWO0d 9[qe} SIy) ul pajiodalr , pa1oajiy og o, umouy (sa1)Auno)), Uo UOBWIOJU] 7

‘1sonbax

uodn s1oyine oy} WoIJ J[qe[leA. aI€ SO0IN0S OI10adS “Jpuinoy 122.435 1jv 4 PUR ‘IPUInop v pub J1(0) ‘QUIZDIDI JUdU)) [DUOLIDULIUT Y232 4

Ssau1sng unadoinyy ‘42340day SUNIYADI [DI1UAY) JOYIDP [PI2JN UDILIGUY SB YONS ‘SOIN0S SMIU SSAUISN] pue AISNpUl Pue ‘SUOISIOAP 2o1snf

Jo 1m0y ueadoiny ‘soses[ar ssaid HF pue (O SUIPN[OUI ‘SAIINOS JUSWUIIA0S pue A1SNpuUl SNOLIBA WOJJ PAIdYIe3 sem 9[qe) Sy} ul pajuasaid

UOIJRULIOJUT 9} ‘[BIOUSS U] "SOJBP JUSIILIP QABY [[IM SISED D Y} SAWIoWos (AJUo saiep (O Y1 181 24 ‘DF pue rOd 2Yy? y1oq £q paynoasoxd
S[91IBD 9SOY) I0J ‘OS[Y "Saep AoeIdsuod JUOIIJIP ISI| A8 SULI JUSISHJIP JO sjuounorpur ‘rernonaed uy -ojewnrxoxdde o1e sojep [o11e) |

:9 9[qe ], 03 SOION

odoing oN | 3N ‘AemioN ‘Auewiian) ‘Qouel A 2661 ABIN 7661 TN oreydsoyd oury
1d4A3g oN SN ‘PUBMOZIMS ‘AUBWLION) roa S661 uef Q861 unf uonoONNSU0)) IOJBMIISB AN
SN ‘PUBLRZIMS
[euoneUId) U] ON ‘uede[ ‘Auewion) ‘epeue)) DA X r0d 6661 924 0661 uef SUIeIr A
(uom pue
[B11} O} JUOM LI}
BOLIOWY [LION ON SN ‘ueder | osoueder 1) r0A 7661 1661 1oded xe, [ewIoy
SN OJIXaN S ‘SPUBLIOYION ‘01X r0d S661 1dy 0661 Uef 1oq1 oorduie,
2N ON () ‘pueldI] Nrewuaq Jd 0661 INf 9861 unf Iesng
«SIo3IeU pIIY) 2N
urelnd,, pue adoinyg ON | ‘ueder ‘A[ei ‘Auewiion) ‘Qouel oL S661 0661 SSO[WBAS ‘aqn], 9915
PUB[IOZIMS
‘uspamg ‘Arey] ‘Auewiion (ad1q parensur-a1q)
oadoing ON ‘puequr SHEWUL(] ‘BLnsny oL 9661 0661 21 odiq Suneay 10918
3N ‘uredg ‘Smnoquioxn
odomyg M ON ‘AueuIon) ‘oouel,] ‘wnigeg 0d 661 8861 weaq [991S
3N ‘uepamg ‘ureds “Aelf
odoing ON ‘Auewuron) ‘oouel] ‘wnigPg oL S661 BN 661 uef [991S SSo[uIR)S
[eUOLIBUIdIU] ON SN ‘uede[ ‘Auewron 0a 9661 6L61 $918Q10S
SN ‘PUBIIZIMS
[euoreuIdu] ON ‘spueproyjoN ‘uede[ ‘oouel] Jd ® 10d G661 dunf €661 Sny 9JeUOON[) WNIPOS
PPV syuedon.red
3¢ o], umowy| Anuno) SULIL
(sanAnuno) Surdopadag | pararpuy Jo uisLIQ Jo Anuno) UONIIAUO0)) puy e Ansnpuj




IS

%06 -‘epeue)

06 = CO -epeuEe)

%09 - %0S 'S €6=%v0-SN soponoad anydern
%0C—0 §6=170 SUY aulg
93180 WYSI2I [dUULyD
-SS0J0 9Y) Ul PAIOIPUL 2I0M SWLILJ
om] aures joxIew 1ogudssed (331014 [ouUBYD)-SS01D)
%01 [QUUEYD-SSOIO 10} 7L = TD s10je1ad() Ao
VN 00l =+D SN UOOI[ISOLID
adoany ur 940g

pue ‘S’ Y} ur ¢,0¢€ Jo asearour 3o1d payroday 68 =tD odong "M
1500 [eUISIRW JOAO dNdIeW 9,7~ 7 POIRWIISH 09 = D P[IOM p1oy o1
VN 0S = 9D :odoinyg JUOW))
2%92-0C 08 = areys [oue) :adomyg pieoquoye))
VN 06-S8 = areys [oue) :odoing Iode( sso[uoqie)
VN 9L = €D -PIOM S1onpold suroryq
%81 06 =% 'S oprydsoyq wnurunyy

LUOUDIIUIIUO0)
2Sv240u] 2o1d Jo 2ansvap sy Jo 2ansvopy dysnpuy

SASVHIONI 30Idd ANV NOLLVYLNIADNOD LAMIVIN dALHOdHd
SSTALAVO TVNOLLVNYALNI INIOHA

LATdVL




(43

VN 06=2D-SN 9eqI0yAIH WNIPOS
8661 PUB 3766 UsamIaq
1500 Juiddrys e1xd ur uoI[[iq §' 1§ Ansnpur
ueadoing 1500 (VD V.L) JUSWAAITY 90UIJU0))
ONUB[IY-SUBL], :86-166] @IBWIISH safewe( | JodJeW JOUIRIUOD LUV -YIHON
sooud 4661 yim paredwod usym ‘uoryjiw Suexn 943 Jo %08-0L coo\,m:os

5L 01 §9$SN J0 s12ddrys 01 1500 [ewomppe | PP 22212100 SddIS 5661
Ue JUBSW OABY P[NOM,, G66] Ul SISBaIOUI 9,09 J9A0 QJRYS Jo3TeW (onuepy
ooud peounouuy :Ge61 ‘Qewnsyg sofewe jurof pey s1oquiow [91B)) 1661 yuoN) Surddiyg
(ueoLyy
%6E-tE 06 =D -youary) Surddiyg

iseq Ieq oy} pue

odoiny uloyIou uoamiaq dIeys
VN 2,08 PIoY 2oua1dyuod urddiyg (3seq re) Surddiyg
aIeys JodIBW 9%, ()6 UR) (ueoLyy
VN a1ow pay doudrejuod Surddiyg | 1sop [enud)) Surddiys
VN 06 <7D 'S SleMISUUI(] ONSe[d
VN 06-08 = ¢O -PHOM [O3BN

06 =D -09IXaN
(o1eys Jo3TRW
('S'n) Aoeadsuod o Jo J1] oY) 1040 JuIqnOP | PIIOM %/t PeY 9661 Aq pue

‘SYIUOW XIS ISITJ A} UI 9,(), PUe ‘(epeue))) 1661 ur uononpoid uedaq INAV)

%05 ‘(.PTIOM,,) % T JO sasearour ootid parioday] | S.0861 e[ UL §6 = €D “PIHOM oursA]

VN

§6=¢D S

soqn], onse[d poreurue|

VN

suuy Jofew 9 PrIOA

onydern oneisosy

2SP24U] 2914 JO 24nsDIP

LUOUDLJUIIUO0))
Joyav ] JO dansnap

dysnpuy




€S

VN 06 = 21eys [931e0 odoinyg areydsoyq oury
%0€ ‘epeue)
%0T 'S’ Sutwre)IA qng 10} ¢/ = €3 -PHOM SUrwejrA
%01 SP-0v = €D SN 1oded xe [euloy L
19%dewW "N
o Jo a1eysS , SUTU[OYMIJAO,,
VN pey sIaquiow [931e) Ioqr oordwe],
VN 06 = 7D :urejg yeain Ie3ng
VN 61 = axeys [oyes adoinyg SSO[UIBAS ‘aqn ] [991S
(od1g poyernsug
189K QU0 J9A0 9%,0Z-S 1 08 = ¥ :odoing urasopm -01q) a2drq Suneoy 10918
VN 99 =010 :odomyg uread [991S
%001 ¢S =10 ‘PHIOM [991§ Sssajurel§
Y%v1 I[L="1D -PITOM S9reqIog
s1oonpoid olew
VN S, PlI0M IoMm SIOqUISUW [9}B)) 9JeUOdN[D WNIPOS

2SP24U] 2914 JO 24nsDIP

LUOUDLJUIIUO0))
Joyav ] JO dansnap

dysnpuy




14

"SIOUJNE Y} WOIJ S[qB[IBAR dIB SIOUIIJAI

po[IeId ‘[91Ed Y} JO JJI] AIIUD Y JOAO seaIoul 9011d 9FeIdAR JY) JO JOJBIIPUI U A[[BULIOU JOU ST J1 {SIBIA [9}ID ) UIYIIM

pouad pa3o9[as € 03 SI9Ja1 A[[ensn uonewIojul 9seaIdoul 9o1d oy [, -osieds AJowanxa s1 uonewoju] ‘sanuoyne Aorjod uonnadwod Aq
opew SaYd3ds pue ‘SUOISIOAP [BIJIFJO ‘SIS ssa1d pue ssaid open o) woiy dwod pue dewrxoidde are sarnseaw dsearour doud [y q

"SIOUINE Y} WOIJ J[qR[IBAR dIB SIOUAIJAI PA[IeId ‘[9MEed Ay} Joye 10 0} Joud A[arerpawur poridd ay) 03 jep saInSiy Y} SIoUL)SUl
I9U)0 U] "[911ed 3y} JO poLidd ay) 03 )P SAUMSLIW UONRNUIOIUOD J[qIssod I1oAdIay A\ -djewrxoidde are saInSIy UOHRIUIOUOD [V,

:7 9[qe L 01 S9ION



Y

%82S0°0 %8¢60°0 %8LLO0 %S801°0 %E€811°0 0cPTPV O13JEOIOTI0UOIN
%C9L0°0 %9¢TrT0 %CLEE 0 %6160°0 %I161C0 6 HOIONOSUOT) SULIB]N
%0060°0 %0€60°0 %CI11°0 %8LLO0 %€790°0 o 10BN
%0110 %6111°0 %0¢€C1°0 %77¢€60°0 %ETTT0 PUISAT
YYLLY 0 %CS8L0 %9069°0 %v991°1 %689¢°0 orSOqNLL OTSE[d pajeurtie’]
%10v1°0 %CE1T0 %CSTT0 %S$9CC0 %8170 ¢ oydern onesosy
%0000°0 %€91T°0 %CLSTO %CETT0 %9890°0 »1$9PONo3[F Aydern
%Cr€0°0 %1900°0 %8L00°0 %0500°0 %8200°0 ¢ SHV aulg
%0¢€20°0 %7910°0 %92C0°0 %¢€L00°0 %<CC10°0 7 HOIIISOLID ]
VN VN VN VN VN | Searsordxy
%8¢S0°0 %8¢60°0 %8LLO0 %S801°0 %E811°0 o PRV OLIID
%vE10°0 %¢c0€0°0 %6¥20°0 %8520°0 %6550°0 Juaud)
%0520°0 %S0t0°0 %72050°0 %S¥€0°0 %00¢0°0 (PIBOqUOLIED
%0120°0 %9220°0 %¥€C0°0 %8¥20°0 %8S10°0 Joded ssojuoqre)
%0000°0 %E£91C0 %CLSTO %CeCT0 %9890°0 o 100[d 9potie]) uoq.res
%86¢€0°0 %8190°0 %S610°0 %8€L0°0 %96L0°0 S93pLIg pakeIs-o[qe)
%00€0°0 %86¢0°0 %91€0°0 %¥820°0 %9910°0 youroryg
%8100 %8600°0 %¢CL00°0 %L¥10°0 %1600°0 ¢19°d
%5900°0 %L900°0 %¥vL00°0 %8100°0 %8L00°0 _oprydsoyq wnurwnyy
syaodur syroduar syrodur syaoduar syroduar
8303 JO JUIIIJ 8303 JO JUIIIJ 830} JO JUINIIJ 830} JO JUIIIJ [©30) JO JUIIJ jonpoag
$a1UN0)) SaLPUN0)) $aLPUNO)) 2WOIUT SaLpUN0) SaLPUN0))
mwoouy Y31 Surdojaaa( 11y Ipp1y 42ddn) 2WodU]J AIPPIN 49MOT WO0oU] MOT

(L6611 ‘SLIAOJINT AAINNOD ONIdOTIAAA NI SAOOD AAZITALAVD A0 ADNV.LIOJI

S A'149V.L




9¢

‘01 9]qeL JO pud Y} J& UDAIS Ik ()] PUB ‘6 ‘g SI[qe, 03 SAION

%L6'8 %61°CI YLL'T1 %09°C1 %96°C1 mwiof
VN VN VN VN VN oreydsoyq ourz
%L9¥0°0 %0060°0 %9160°0 %I1S01°0 %1950°0 cHOHONISUOT) I9JeMI)Se M
%0€10°0 %1910°0 %6¥10°0 %C120°0 %0010°0 peSUTWRIA
%¢€8L0°0 %1060°0 %19L0°0 %t6C1°0 %1190°0 cetoded xe rewiiay L
%1100°0 %9100°0 %¥100°0 %5000 %9000°0 ¢12q1q oordwe ],
%6010°0 %86¥0°0 %8¢10°0 %81L0°0 %S59C1°0 Tesns
%STC0°0 %€5€0°0 %E¥€0°0 %91¥0°0 %¢920°0 0cSSA[WEAS “‘Oqn [, [991S
%82C0°0 %6590°0 %9850°0 %L8L0O0 %1$90°0 2d1d Suneay 091§
%I110T°0 %9v01°0 %80¢£€°0 %¥L09°0 %S509C°0 g Ueod 9915
%8¢S0°0 %8¢£60°0 %8LLO0 %S801°0 %¢€811°0 1[991S SSIJuIelS
%8¢S0°0 %8£60°0 %8LLO0 %S801°0 %€811°0 97 59¥8qI0S
%0060°0 %0£60°0 %CI11°0 %8LLO0 %¢£290°0 2FBUOIN[D) WNIPOS
%8¢C0°0 %6590°0 %9850°0 %L8L0O0 %¥590°0 ,z2VeqIOAIT wnIpos
%LLET O %0991°0 %S11C0 %I19¥1°0 %1500 ggoTeMIBuUL( dnseld
%8¢S0°0 %8£60°0 %8LLO0 %S801°0 %¢€811°0 SOPIX010J oIuesIQ
VN VN VN VN VN | SOP1O3ANN
syaoduur syaoduur spao0dur syaoduur syaoduur
[230) JO JUINIRJ [230) JO JUIIJ [230) JO JUNIRJ [810] JO JUIIJ 8303 JO JUIIIJ Jonpoag
$a1LUN0)) SaLPUNO)) $LUNO)) 21OdIU] $21.pUN0)) Sa1LJUN0))
2moouy Y31y suidojana( v aIpp1 42ddn) 2woouy PPy 19MOT 2MooUy MOT




LS

%8¢S0°0 %8¢60°0 %8LLO0 %S801°0 %€811°0 0PIV O1RJBOIO[O0UON
%7C9L0°0 %9TrT0 %CLEE0 %6160°0 %I161C0 6 HONINISUOT) SULIB]
%0060°0 %0¢€60°0 %CI11°0 %8LLO0 %¢£790°0 ¢ 10BN
%0110 %6111°0 %0¢€C1°0 %2600 %EIT1T0 PUISAT
YovLLY 0 %CS8L0 %9069°0 %v991°1 %689¢°0 o SPqNL JnSe[d pajeurter]
%I10¥1°0 %CEIT0 %CSTT0 %S9TT0 %b8¥1°0 ¢ Nyde1n onesosy
%0000°0 %E€91C0 %CLSTO %CeTT0 %9890°0 » SOOI Aydern
%Cre0°0 %1900°0 %8L00°0 %0500°0 %8200°0 ¢ SHV dulg
%0¢€20°0 %C910°0 %9200 %€L00°0 %CC10°0 ¢/ UODI[ISOLID
VN VN VN VN VN | Soarsordxg
%82S0°0 %8¢60°0 %8LLO0 %S801°0 %¢E€811°0 orPTOV JLIID
%ve10°0 %720€0°0 %6100 %8570°0 %6550°0 BLCICS)
%0520°0 %S0t0°0 %7¢C050°0 %S1€0°0 %00¢0°0 gPIBOqUOLIED)
%0120°0 %9700 %¥€C0°0 %8¥20°0 %8S10°0 Jode sso[uoqre)
%0000°0 %E€91C°0 %CLSTO %CeTT0 %9890°0 o 100[d 9poyie]) uoq.en
%86¢€0°0 %8190°0 %S$670°0 %8¢L0°0 %96L0°0 Se3pug pakelg-ojqe)
%00€0°0 %86¢0°0 %91¢£0°0 %¥8¢0°0 %9910°0 yourolyg
%<c810°0 %8600°0 %¢L00°0 %LY10°0 %1600°0 ¢19°d
%S5900°0 %L900°0 %¥L00°0 %38100°0 %38L00°0 ~Aprydsoyd wmurun|y
ddD Jo JuIRJ ddao Jo yuIg ddD Jo JuIRJ ddO Jo JudIRg ddD Jo JudIRJ jonpoag
$a1UN0)) SaLYUN0)) $LPUNO)) JWOIUT SaLYUN0)) SaLYUN0))
uoouy ySigy Surdojaaa( 11y PP 42ddn) 2WO0dU]J IIPPIN 4dMOT M0oU] MOT

(L661 ‘ddD AAINNOD ONIdOTIAAA 40 AAVHS V SV SAOOD AAZITALIAVD

6 A'19V.L




8¢

‘01 9[qeL JO puo dY) I8 UDAIS Ie ()] PUR ‘6 ‘§ SO[qE], 03 SAION

%691 %8L'C %lIL'C %Ce'E %L6'1 1og
VN VN VN VN VN ,reydsoyq ouryz
%L9¥0°0 %0060°0 %9160°0 %I1501°0 %1950°0 ccHONONISUOT) I9JeMI)Se
%0€10°0 %1910°0 %6¥10°0 %C120°0 %0010°0 peSUTUIBIA
%¢€8L0°0 %1060°0 %19L0°0 %t6C1°0 %I1190°0 cePded xe ] reuoy L
%1¥100°0 %9100°0 %¥100°0 %S200°0 %9000°0 1oq oorduwre ],
%6010°0 %86¥0°0 %8¢€10°0 %81L0°0 %S9C1°0 Tedng
%SCC0°0 %€£5€0°0 %Ev€0°0 %91¥0°0 %9200 0cSSAIWEAS “‘Dqn [, [91S
%8CC0°0 %6590°0 %9850°0 %L8L0O0 %1$90°0 2d1d Sunesp (091§
%110C°0 %9070 %80¢€°0 %¥L09°0 %S09C°0 g1 [991§
%8¢S0°0 %8¢60°0 %8LLO0 %S801°0 %€811°0 1z1993S SSIJUIeIS
%8¢S0°0 %8¢£60°0 %8LLO0 %S801°0 %E€811°0 97 59¥8qI0S
%0060°0 %0£60°0 %CI11°0 %8LLO0 %£290°0 §OYeuoON[H WnIpos
%38¢C0°0 %6590°0 %9850°0 %L8L00 %¥$90°0 4zPVeQIOAIT WwnIpos
%LLETO %0991°0 %ST11T0 %I19%1°0 %t1rS0°0 geoTeMIBUUL( dnseld
%8¢S0°0 %8£60°0 %8LLO0 %S801°0 %E€811°0 SOPIX019J o1uesIQ
VN VN VN VN VN 159PHOIONN
ddD Jo 1R ddD Jo yudIRJ ddO Jo 1uRNIRJ ddO Jo 1udIRJ ddO Jo IR jonpoayg
$a1LUN0)) SaLPUNO)) $LUNO)) 21OdIU] $21.pUN0)) Sa1LJUN0))
2moouy Y31y suidojana( v aIpp1 42ddn) 2woouy PPy 19MOT 2MooUy MOT




65

P1E€$9€°901 658°080° 17 SLO'L9S 0T 900°1L1°0T 8LLTYE'E oS9qN L onse[d pojeurue]
LITSITIE 090°696°T 1 008°L0L 9 T6E916°C 898 PrE’l < onydern oneisosy
9¥S LSS 0E 799°0¥1°C1 TST6S9°L SI8°6S8°¢E S6S°1279 SO Aydern

€IT°619°L T0T°Eve L9T1€T 0S1°98 S8L'ST ¢ SHV durg
8LO0EI’S AU 96°TLY 78791 968°011 - UOI[ISOLId |
VN VN VN VN VN | SeArsordxg
SST'ILLTI $T6°€9T°S €60°91€C T8T°9L8°T 0S9°1LO°T o [PRV o1
166'786°C TOEV69°1 6L6 1YL 786 Sy 6€€°90S Juowd)
LYT9LS'S ¥88°TLTT 8€8°SOV'1 S6L°S6S 1ST 181 gpIeoquore)
S¥9°T89 Y 196°L9T°1 128969 LTESTY €I8°Th1 Jode ssofuoqre)
9pS LSS 0E 799°0v1°C1 TST6S9°L S18°6S8°¢ $6S°179 L1201 spoye) uoqre)
9€0°898°8 9SE°0LY'E V1LY ] 890°9LT‘1 SYI'ITL S93puig pakels-o[qe)
S19°€L9°9 I¥8°€L9°1 98L°1€0°1 LO6 16¥ 8¥1°0ST ouruorg
178°€S0° Y V6T 16S 19€'v1T T19vST 12€°C8 Joog
v98°TSY'1 9T6°€LE 098°0TC ¥99°C8 20" 0L oprydsoy wnurwnyy
(000%)
(000$) SoLnuUNoy) (000$) (000$) (000$)
Surdopaaq
syaoduii Jo anje A | Aq spaodwy [ejoq, syaoduit Jo anje A spaodut Jo anje A syjaodwir Jo Infe A jnpoag

$a1UN0)) SaLPUN0)) SaLPUNO)) 2WOIUT Sa1LpUN0)) SaLPUN0))

uwoouy Y31y Surdojaaa( 11y PPy 42ddn) 2WodU]J AIPPIN 49MOT Wo0oUf MOT

(L661 ‘SLIOdINI AALOAAAV-"TALAVD A0 ANTVA TVLOL

Or31dVv.L




09

12€°90t°01 6vSTS0°S 0LELTLT 0Z8°918°1 6S€°80S (UOTIONISUO)) JOIEMIISE AN
91T°L88°C €78°206 Y08 vt v€0°L9E $86°06 ,SUTWBIIA
TLY'LEYV LT ¥79°950°S v6£°$9T°C S68°LETT SEEESS cJoded xe ewroy ],
6SY°LOE 8¥¥ 06 8TS IV TTsey 86€°S -10q1] oordwe |
v8YYTYT 60v°L6LT 8¥0°01% v16°0vC 1 LYY Or1°l Tesns
698°910°S 9€8°8L6°1 LLY'TTO'T €8€°61L 9L6°9€T (cSSO[WES dqn], [991S
LLY'060°S 1€€°00L°€E €IL9YL T TTY19€°1 961°T6S 2d1d Suneay 991§
TITS6L v TLIGILTT 966°058°6 9SIv0S°01 0T0°09€°C e 19918
SSTILLTI $T6°€9T°S €60°91€C T8T°9L8'] 0S9°1LO°T ,£1991S ssaqures
SSI'ILLTT $T6°€9T°S €60°91€°C T8T'9L8’T 0S9°1LO°T £ SAIBqIOS
1$%°090°0C LY1°TTT'S 961°TIEE SEO'SYE'T 916%9S PIeuodN[H WNIpog
LLY060°S 1€€°00L°€E EILOVL T T 19¢€°1 961°C6S ,2¥eqIoyiArg wnIpog
[S°6L9°0€ ILO'LTIE 6 096°L6T°9 968°6TST SSTcor LremauuI( onse[d
SSTILLTI $T6°€9T°S €60°91€C T8T°9L8°] 0S9°TLOT - SOPIX0IaJ o1ueSI0
VN VN VN VN VN 1£SOPnOd[INN
SSTILLTI $T6°€9T°S €60°91€°C T8T'9L8’T 0S9°1LO°T 1zPIOV 01190B0IO[YIOUOIA
L60°8L691 196°919°¢1 T0L Y001 19%°88S°1 86L786°1 o UOIONISUOD) QULIBIA
1S¥°090°0C LY1°TTTS 961°CI€€E SEO'SPET 91679 o TONEI
666095 7T LY €8T9 6¥€%99°¢ 0LS°019°1 8¥C°800°1 L PuIsA]
(000%)
(000%) saruno) (000%) (000%) (000$)
Surdopaadq
sjaoduir Jo anjep | Aq syjroduwj [ejog, sjaoduar Jo anfe A syaodur Jo anfe A sjaoduwir Jo anfe A jInpoad
sarLpuno) sa1Lpuno)) SaLIIUNO)) JWOdU] sarLpuno) sarLpuno)
2moouy Y31y suidojana( v aIpp1 42ddn) 2woouy PPy 19MOT 2MooUy MOT




19

spunodwos uonounj-udsSonIN

syonpoad uonippeLjod pue

uonesuepuodLjod ‘uonesuopuod :spnpoid uonezowAjodod pue uonezidWAod (g¢ UOTSIAIP JO S[RLIJEW JO SAIIIIE SNOJUB[[IOSIA 4
's"o'u ‘suonjeredord pue syonpoid [eoruoyo s°o°u ‘sjonpoid [edrwayd oruesio
yuawdmba pue Arouryorw [2100[0 1OYIQ , |

sonbnue pue s2091d $10309[]00 WY

skof[e-o11o]

s1onpoud oruyosjoIAd pue saArsoldxy ||

*019 ‘SopI[eY ‘SOpPLIPAYUR 113y} PuB ‘SpIoe JI[AX0qIe)) ol

"019 JUAWAD FE[S ‘NPUOJ JUAWID JUIWD puB[Hoq 6

preoqraded 1o 1oded jo ‘siourejuoo Suryoed 1oyio 2 s3eq ‘soxoq

's0'u “adeys Jo oz1s 03 nd ‘preoqioded pue soded |

's"o'u ‘seredde pue Arouryoew [eOLNOY

wnuiwne ga9)s ‘uoJl :saInonys jo syed pue sarmonng c
SUOQIBIOIPAY JO SIAIIBALIDD

pajeuagofey 030 soprxods ‘saprxorad 1oto ‘soprxo1ad JOYOO[E ‘SIS [SOATIBALIOP PojeudSOfey J1oy) pue sjoyode [Ausyd pue sjousyd ,

(10110d pue Jno3s ‘de JUIPN[OUT) J[BW WOIJ OPLW 100g

§'9°u ‘sponpoud [eorwoyo oruesiouy

. /SOLIIUNO0D

Surdo[oAap se 0} PALIDJAI SOWIAWOS ATB SAMWOUOII AWOIUI-I[PPIW PUB JWOIUT MOT,, S¢¢ “d uo pajess sy ‘se-y¢¢ “dd ‘(ueg
PO ) A1toa0g Sutyovny [1002/0007 140day juauidojoad(q pjioq Wwoty udye) st SALunod Sutdo[oAdp JO ISI] Y[, "d[ge[IeABUN dIOM
©1ep JISIP- USYM ATUO PIsn d1om SaPOd JITIP-¢ Y], "saydjett A10393ed D LIS HSIP-p pue JITIP-¢ JO UONEUIqUIOD & oSN SIqe) A, |

01 PUE 6 'S SO[qEL 03 SOION

18L°TTELLE €€S198°GS1 069°809°08 16L°6LE°LS TSOELS LT pI0g
VN VN VN VN VN oreydsoyq oury
(000%)
(000%) saLpuUNo) (000%) (000%) (000%)
Surdopaadq

sjaoduar Jo anfe

Aq syarodwiy g0,

syaoduw Jo anje A

syaoduwr Jo anfe A

syaoduit Jo anfe A

jnpoig

SaLPUNO))
2moouy Y31y

SaLPUNO))
suidojana( v

$21pUN0) IWOdUJ
aIpp1] 42ddp)

sarLpuno)
2u102U] IIPPIY 419MOT

saLpuno)
2U02U] MO




a9

S[EOTLAYD OIULSIOUL IO o

$93NJLNUL) ‘S10MO]q 29 suej ‘s1ossexdwoo pue sdumng

sisayuAs £q paonpoud 1o [emjeu ‘SUTWEIIA PUE SUTRIAOL] ,

'$"0'U “$3091s 10 s[jo1 ul ‘preoqioded pue toded 's-o'u ‘odeys 1o ozis 01 yno ‘preoqroded pue rodeq
SI9qIJ Yons JO 2)Sem PUE SIOQI A[)Xd) J[qeIOTIA

9UED 10 309q paulyal Jo syonpoid 1oyjo pue sresns pouyy

sodid 29 soqm 10y syjue|q ‘sadid pue soqn) sso[ureas

sodid 29 soqm 10y syue|q :sedid pue soqn) ssojweas

soyed ‘[09)s 10 uoII ‘sarnjonns jo spred 2p sarmjonys J[a9)s 1o uolr Jo Jurfid jeoys 79 suonoas % sadeys ‘sa[FUY .
[09s 10 uoar Jo swioj Arewrtid 19yjo pue sj0TUl [[dA)s 10 UOIT JO S)3YS pue soje[d ‘S[esIoAruf) .

"019 ‘SOpIeY ‘SIPLIPAYUE II3Y) PUB ‘SPIdE JI[AX0qQIe)) oz

*019 ‘SopI[eY ‘SOpPLIPAYUR I3y} PuUB ‘SPIoe JI[AX0qIe)) -

spunoduod 9104201030y pue drUeSIoUI-OUESIQ) .

8G UOISIAID JO S[RLIDEW JO SI[OIIE SNOJUB[[IISIA .,

010 “sopI|ey ‘SOPLIPAYUE 1121} PUk ‘SPIOE JI[AX0qIE)) .

S[BOIWIAYD JIUESIOUL IYIQ |,

010 ‘sopI|ey ‘SOPLIPAYUE 1121} PUL ‘SPIOE JI[AX0qIE))

soImonys Suneoyy pue sjeoq ‘sdiys

spunoduwod o1j0Ad010)0Y pue oIUESIoUl-0UesIQ



€9

VN VN VN VN VN o UOTIONISUOD) QULIBJA]
VN VN VN VN VN o 1OMEN
VN VN VN VN VN [ PuIsA]
%0€L°0 %6CL0 %0260 %5550 %85¢°0 o SOqNL ONse[d pojeurue |
%CrL 0 %9¢6°0 %6L6°0 %0980 %SL6°0 PNnydern onejsosy
%LTL0 %0560 %8111 %3880 %I1SY°0 . SPPo1d[H anydern
%I181°0 %LT0°0 %¥€0°0 %6100 %610°0 ¢ SHV durg
%cCCl0 %I1L0°0 %860°0 %8200 %080°0 - UOI[ISOLId |
VN VN VN VN VN | SeArsofdxg
VN VN VN VN VN oPIOV oI
%I1L0°0 %¢EET0 %801°0 %8600 %L9¢°0 Juowo)
%€EE10 %8L1°0 %81C0 %I1€10 %Il€1°0 gpreoquore)
%I11°0 %6600 %0170 %1600 %010 Joded sso[uoqre)
%LTL0 %056°0 %8111 %3818°0 %I1SY°0 SP01d dpoyie) uoqre)
VN VN VN VN VN So8pLIg pakels-d[qe)
%651°0 %I1€1°0 %IS1°0 %3801°0 %601°0 ourorg
%9600 %E¥0°0 %I1€0°0 %950°0 %0900 Joog
%S€0°0 %620°0 %C€0°0 %8100 %150°0 _aprydsoy wnurwnyy
syaoduar syaodur syroduun syaoduar syrodur
€10} JO JUIIJ €30} JO JUIIJ €10} JO JUIIIJ 8303 JO JUDIJ 18303 JO JUDIJ Jonpoag
sarLpuno) SaLIUN0) SALIPUNO)) JWOodU] sarLpuno) SaLUno0)
auoduy ySsigy suidojaaaq 11y app1 42ddp) 2UO0U] IIPPI] 4dMOT 2OIUJ MOT

(L66T “(QLIS LIDIA-¥) SLIOJdINT AULNNOD ONIdOTIATA NI SAOOD AAZITALAVD A0 AINVILIOIINI

11 HTdV.L




v9

%819% %¥81°¢ %ILS'S %0L9Y %196’ 2134
VN VN VN VN VN oPreydsoyq ouryz
VN VN VN VN VN (UOTONISUO)) IOJEMI)SEA

%6900 %I1L0°0 %S590°0 %180°0 %9900 ,SUIWEIA

%S1¥°0 %96¢°0 %l1EC0 %l6t°0 %I10v°0 ctoded xe [ewdy ]
VN VN VN VN VN -10qL] oordure

%850°0 %6170 %0900 %CLT0 %I1€8°0 Jesng

%I1C1°0 %6870 %SST0 %660 %6C10 (< SSO[WEAS dqn], [331S

%I1¢C1°0 %6820 %SST0 %6670 %6210 2dld Sunedy [993S

%611°0 %SS1°0 %6¥1°0 %38S1°0 %CL10 B 199318
VN VN VN VN VN [£1991S ssofurels
VN VN VN VN VN 67 591eqI0S
VN VN VN VN VN (PIBU0dN[D WNIPOS
VN VN VN VN VN ,z°¥eqIoqIAIg WnIpog

%0€L°0 %6CL0 %0260 %S8SS0 %85¢°0 Plemsouul( onseld
VN VN VN VN VN SOPIX0Id( o1uesIQ
VN VN VN VN VN 1/Sep1odINN
VN VN VN VN VN ,cPIOV 91100BOIO[YIOUOIA

syaoduur syaoduur spao0dur syaoduur syaoduur

8103 JO JUIIIJ

€101 JO JUIIJ

8103 JO JUIdJ

€103 JO JUddIdJ

€101 JO JUddIdJ

Jonpoag

$a1LUN0))
2moouy Y31y

SaLPUNO))
suidojana( v

$21pUN0) IWOdUJ
aIpp1] 42ddp)

sarLpuno)
2u102U] IIPPIY 419MOT

saLpuno)
2U02U] MO




S9

VN VN VN VN VN o UOONISUOD) QULIBIA
VN VN VN VN VN o 10N
VN VN VN VN VN | PuIs&]
%LLET0 %0991°0 %ST1T0 %I19¥1°0 %t¥S0°0 o,SOqNL d1Se[d PIjEUItIE ]
%I10v1°0 %CELITO %CSTT0 %S9CT0 %¥811°0 o PMydein onesos]
%CLET0 %€91T°0 %CLSTO %CETT0 %9890°0 SO Aydern
%Cre0°0 %1900°0 %8L00°0 %0500°0 %8200°0 ¢ SHV oul]
%0¢£20°0 %¢910°0 %9200 %€L00°0 %cC10°0 - UOOI[ISOLIS |
VN VN VN VN VN | Searsordxy
VN VN VN VN VN oPIOV 011D
%ve10°0 %20¢€0°0 %6100 %8570°0 %6550°0 Juowd)
%0520°0 %S0t0°0 %7¢C050°0 %S1€0°0 %0020°0 gpIeoquolre)
%0120°0 %9¢C0°0 %¥€C0°0 %8¥20°0 %8S10°0 Jaded ssajuoqie)
%CLET0 %€91T°0 %CLSTO %CeTT0 %9890°0 SP01d dpoye) uoqre)
VN VN VN VN VN SO8pLIY Pakels-o[qe)
%00€0°0 %86¢0°0 %91¢€0°0 %¥8¢0°0 %9910°0 ouruorg
%8100 %8600°0 %CL00°0 %L¥10°0 %1600°0 Joog
%S5900°0 %L900°0 %¥L00°0 %8¥00°0 %38L00°0 Aprydsoyq wnurwnyy
ddD JO NI | JAD JOIUNIdJ dao 3o 3uddIdg dao Jo 3udIdg dao Jo 3uddIdg Jonpold
$a1UN0)) SaLUN0Y) SALPUNO)) JWOIUT S21LJUN0)) S2LYUNO))
auoduy ySsigy Suidojaaaq 11y app1 42ddp) 2UO0U] IIPPI] 4dMOT UOIUJ MOT

(L66T “(OLIS LIDIA-¥) daD AYINNOD ONIJOTAAAA A0 TAVHS V SV SAO0D AAZITALAVD

I ATdV.L




99

%CSSL0

%ST1L8°0 %S081°1 %CI8CT'1 %86CC’1 wiog
VN VN VN VN VN oRreydsoyq oury
VN VN VN VN VN (UOTONISUOD) 1OIBMIISE M

%0¢€10°0 %1910°0 %6¥10°0 %C120°0 %0010°0 o SUTWEIA

%¢€8L0°0 %1060°0 %19L0°0 %v6C1°0 %1190°0 cJoded xe rewdy
VN VN VN VN VN -1eqr oorduwre |

%6010°0 %86¥0°0 %8¢10°0 %81L0°0 %S9C1°0 Jesns

%8¢C0°0 %6590°0 %9850°0 %L8L0O0 %1$90°0 (cSSO[WES dqn], [931S

%8¢C0°0 %6590°0 %9850°0 %L8L0O0 %1¥590°0 2d1d Sunesy 19913

%STC0°0 %€5€0°0 %E¥€0°0 %91¥0°0 %9200 o WIEag [991S
VN VN VN VN VN 119918 sso[urelg
VN VN VN VN VN 47 591BQIOS
VN VN VN VN VN (P1eU0dN[D WNIPOS
VN VN VN VN VN ,z¥eqIoYIAIT WnIpog

Y%LLETO %0991°0 %ST1C0 %I19¥1°0 %t¥S0°0 Lremauul( onse[d
VN VN VN VN VN :SOPIX0Id( dIUuE3IO
VN VN VN VN VN [Sepnos[onN
VN VN VN VN VN ,cPIOV O100BOIO[YIOUOIA

ddD JOIuNIRg | JAD JOIUNIdJ dao Jo yudddg dao Jo yuddidg dao Jo yuddmdg onpold
sarLpuno) sa1Lpuno)) SaLIIUNO)) JWOdU] sarLpuno) sarLpuno)
2moouy Y31y suidojana( v aIpp1 42ddn) 2woouy PPy 19MOT 2MooUy MOT




L9

1S¥°6L9°0€ ILO°LIE6 096°L6T°9 968°6TST SsTeov o SOqN L, d1Se[J PIjEUItIE ]
LITSITIE 090°696°11 008°L0L 9 T6£916°€ 898 Vel . PgdeIn oneisos|
9PSLSS0€E T99°0¥1°C1 TST6S9°L S18°6S8°€ $6S°179 ,,Saponoa[g ayydern
EIT°619°L 0T Eve L9T'1€T 0S1°98 G8L'ST oSV ourg
8LO°0ET’S vZI016 96°TL9 T8T9C1 968°011 - UOJI[ISO1ID ]
VN VN VN VN VN SoArsordxy
VN VN VN VN VN PRV oD
166'786°C T0Er69°1 6L6°TVL 786°'Stry 6€€°90S Judwa)
LYT9LS'S v88°TLTT 8€8°S6Y°1 S6L°S6S 1ST°181 JpIeoquolIe)
S¥9°T89° Y 196°L9T°1 178969 LTESTY €18 TP Joded ssofuoqre)
9PSLSS0€E T99°0¥1°C1 TST6S9°L S18°6S8°€ $6S°179 ,1O0[€ 2pOYIE) U0gIE)
VN VN VN VN VN S93pug pakels-a[qe)
S19°€L9%9 1¥8°€L9°] 98L°T1€0°T LO6 6V 8¥1°0S1 Auriog
18°€S0Y V6T 16S 19€'¥1¢ TI9'%ST 17€°C8 J100g
¥98°CSH'1 9T6°¢LE 098°0TC 9978 Tov°0L _oprydsoy wnurwnyy
(0008) (0008) (0008) 0008) 0008)
SILUNO))
syaoduar gurdopadq syaodut syroduar syaodur
[€)0) JO dN[e A Aq syaodwiy [el0 ], [830) JO dnje A [©10) JO anje A [©)0) JO anje A npoad

$a143UN0))
auoduy ySsigy

$a1UN0))
suidojaaaq 11y

MN.PQR:QD NEQU&N
2Ipp1 12dd))

$21LJUN0))
2UL0OU] IIPPI LdIMOT

S2LYUN0))
uoouy Moy

L661 ‘QLIS LIDIA-¥) SLAOdINI AALOAAAV-TALAVD 40 AN TVA TVILOL
€l A'TdV.L




89

VN VN VN VN VN (UOTIONISUO)) JOIEMIISE AN

91T°L88°C €78°206 Y08 vt v€0°L9E $86°06 ,SUTWBIIA

CLYLEYV LT ¥79950°¢ v6£59CC S68°LETT Ceeess cJoded xe ewroy ],
VN VN VN VN VN 12qL] oordwre],

v8YYTYT 60v°L6LT 8¥0°01% v16°0vC 1 LYY Or1°l Tesns

LLY060°S 1€€°00L°€ CIL9PLT T 19¢°1 961°C6S (SSOIWEAS Dqn [991S

LLY'060°S 1€€°00L°€E €IL9YL T TTY19€°1 961°T6S 2d1d Suneay 991§

698°910°S 9€8'8L6°1 LLY'TTO'T €8E°61L 9L6°9¢€C e 19918
VN VN VN VN VN 1719918 sso[urels
VN VN VN VN VN 6zS91eqI0S
VN VN VN VN VN PIeuodN[H WNIpog
VN VN VN VN VN ,72YeqIOYIATY WNIPOS

1S¥°6L9°0€ [LOLTIE'6 096°L6T°9 9$8°STST SSTcor LremauuI( onse[d
VN VN VN VN VN SOPIX0104 d1uesiQ
VN VN VN VN VN 1£SOPnOd[INN
VN VN VN VN VN 1zPIOV 01190B0IO[YIOUOIA
VN VN VN VN VN 5 UOIONISUOD) SULIB]A
VN VN VN VN VN o TONEN
VN VN VN VN VN L PuIsA]

(0008) (0005) (0008) (0008) (0008)
SILUNO))
syaoduur Surdopaadq spao0dur syaoduur syaoduur
€10} JO dn[e A Aq syaodug [ey0], €10} JO dn[e A €10} JO dn[e A €10} JO dn[eA ynpoag
$a1LUN0)) SaLPUNO)) $LUNO)) 21OdIU] $21.pUN0)) Sa1LJUN0))
2moouy Y31y suidojana( v aIpp1 42ddn) 2woouy PPy 19MOT 2MooUy MOT




69

SopI|ey ‘SOpLIpAYUE I1dY) PUE SPIOE OI[AX0GIEIOUOIA -
sormonns Suneoyy ‘sjssoa asodind [eroads ‘s3ng, |
SpIoE d19[oNnU SpuNoduiod dI[IAd010H
spunodwoo-ourure uonouny-usgAxo xo[duwod 1o o[3uIg |
sysejdourue 032 ‘sxowkjod orjA1oeypowr ‘s1owAjod oIjAIoR 3G UOISIAIP JO S[RLIEW JO SIJIIE SNOJUB[[IOSIA 4
's"o'u ‘suonjeredord pue syonpoid [eorwoyo s°o U ‘sjonpoid [edrwayd oruesio
yudwdmba pue Arouryoew [2o10[0 1OYIQ , |
sonbnue pue s2091d $10309[]00 WY

skof[e-o11o]

s1onpoud oruyosjoIAd pue saArsoldxy |
uonouny 033 ‘Joudyd ‘Joyodye yim sproe dAxoqre)

"019 JUAWIAD FE[S ‘NPUOJ JUAWID JUIWD PuB[Hoq 6

preoqraded 1o 1oded jo ‘siourejuoo Suryoed 1oyio 2 s3eq ‘soxoq
's0'u “adeys Jo az1s 03 Ind ‘preoqioded pue soded |

yuowdmba pue Arouryoew (o100 1YIQ
spox pue sajerd wnurne :soxmjonns jo sped pue sarnjonns isojed [09)s/u0ir :soxmonns jo sped 2 sarjonng

SU0QIBO0IPAY JO SOATIBALIOP

pajeuagofey 030 soprxoda ‘saprxorad 1oto ‘soprxo1ad JOYOI[E ‘SIS [SOATIBALIOP PRjeUdSO[ey J1oy) pue sjoyode [Ausyd pue sjousyd ,
(10110d pue Jnojs ‘de JUIPN[OUT) J[BW WOIJ OPLW 100g
§'9°u ‘sponpoud [eorwoyo oruesiouy

.’ SALUNOd Furdo[oAdp Se 03 PAIIdJOI SOWIIOWIOS AIB SAIWOUOII SWOIUI-J[PPIU PUL dWOdUL MOT,, G¢¢ "d U0 pajess sy

"Se-pe¢ dd “(ueq pHop) Ar2a0g Suryoviry 1 100Z/000C +0day juauidojaadq pjio ) WOy ude) st satpunod Jurdofoaap Jo 1si| oYL |

‘CI PUC "Z] ‘11 SO[qEL 03 S9ION

6L0°906°LS1 99¥°LLI VS 89¥49€°0€ LEY VY181 19€°891°9 pI0g
VN VN VN VN VN oreydsoyq oury
(0009) (0009) (0009) (0009) (0009)
SILNUNO)
syaoduur Surdopaadq spao0dur syaoduur syaoduur
[©10) JO aN[eA £q syroduy B0, [#10} JO anJe A [0} JO anje A [©10} JO an[eA jnpoig

SaLPUNO))
2moouy Y31y

SaLPUNO))
suidojana( v

$21pUN0) IWOdUJ
aIpp1] 42ddp)

sarLpuno)
2u102U] IIPPIY 419MOT

saLpuno)
2U02U] MO




0L

SpIoe druegIout Jo s)jesAxorad pue syes SI[[EIRIN o
sosed pue spinbi| 10y Aseuryoew Sutdyund pue SuLi
s1sayuAs Aq peonpold 1o [eInjeu ‘Sure)iA pue SUleA0Ld , .
'$"9'U “5109Ys 10 s[jo1 ul ‘preoqioded pue toded 's-o'u ‘adeys 10 az1s 0) yno ‘preoqroded pue rodeq
passad01d 1o mer “AJrure) 9ALSE JO S19q JOYI0 pue JesIS
ouEd 10 399q pauljal Jo s)onpoId 19yjo pue s1esns pouyey
sodid 29 soqm 10y syue|q :sedid pue soqn) ssojweas
sodid 2p saqm) 10y syue|q ‘sadid pue saqny ssojuweas
soye[d {[99)s JO UOII ‘saImonns Jo spred 29 soInoNNs [[a9)s 1o uodr o urfid 1odys 2 suONods % sadeys ‘SAFUY
3UI[[01-1 J0J S[10D [99)S JO UOIL $[93)S JO UOII WW G/ '{ 0} W SSAUNIIY)
P01 ‘saje[d pue S399YS ‘WWE UBY) SSI] JO SSAUIIY} P[0 ‘sdje[d pue $393YS [99)S/UOII JO WG/ { < P[0 ‘sdje[d pue s3199US Iz
SopIJey] ‘SOpLIPAYUE 1oy} PUE SPIOE J[AXOQIEIOUOIN -
uonouny 032 ‘Joudyd ‘Joyodye yim sproe d1AxoqIe) .
SpIoE dro[onu spunoduwiod o1[oAd0IeH .
8G UOISIAID JO S[RLIDJEW JO SI]OIIE SNOJUB[[IISIA .,
uonoduny ‘039 ‘roudyd
‘[oq09Te YIIM SPIoE JI[AX0QIed °9)9 ‘SOPLIpAYUE JIdY) PUE SPIOk o1jAX0qIedA[od SapI[ey ‘SopLIpAYUE I1aY) %9 SPIOk OI]AX0GIEIOUOIA .
spIoe oruegiout jo syesAxoiad pue s)jes OI[eIRON |,



IL

90lld BAy 10dS Nd —m— 8o1id YIND —e— (Wd) auizebeyy Buiseyaoind ‘(YWD) 18ji0day 19)ieyy [eolwoy) :$894n0S

leaA
O ¢ 2 § O c » § 0 c > § 0 > § 0 > 0 2> KO0 > O cc2>» 0 2> s O >
s £ % 8 g £ % 85 g8 85 g %8 85 g8 85 g8 85 g% 85 g % 85 g8 85 g < 3
© © © © b © b © © b o b b © b © © © © b © b © © b © b b b b © b b © b o b b ©
© © © ©O© 0 0 0o oo N N N N o o o o g ogag a0 o > b b php 0w W W w NN NN =2 A a8 a0 o o

‘ o.o

00l

- 0°0¢C

- 0°0¢

0'0v¥

- 070G

- 0709

N \\// sbq q| 00} "uelo ‘pAyue ‘dsn
1‘ 002

- 008

0°06

q| 49d sjuas dsn
99011d BAy 10dS Nd A HIND :uosiedwo)
(5661 - 1661 :1934€D)
6661 - 0661 ‘S@dlid pIoy 2L3ID

[ 4NO14



L

s3ur(y DS H/D pue ‘spodar sSuruied Yy ‘2214425 Ajipouiuio))
SOUOL MO(T IPUINOL SDD) pUup J1() ‘S2G.10,] FUIPN[OUL ‘SO0INOS JAYJ0 JO AJOLIBA B PUB ‘6661 ‘61 1990100 JO WINPUBIOWAIA SUIOUUSS [O(] :S99IN0S

lea A
0O 0 O O O O H O O L O O O O HL O O O O O O L O O O O O O
Q N = £ @ N £ @ = £ @ N =2 @ N =2 E R =2 Q@ =2 N =2 N =2 =2 = =
o O O O O O O O O O O O O O O O OO O O O O O O O O 00 0 o
o O o ©Oo O O 0w ©0 o0 N N N N oo 0o o o 60 ;0> M WWw”W N O ©o -~ o
,,,,,,,,,,,,,,,,,,,,,,,,,,O%
- 00S$
- 000°L$
00G‘L$
- 000C$
- 005'2$
- 000°c$
00G‘€$

uo] o13dN 12d @asn

(2661 aunr - ze6lL AInr :[a3e))
000Z - 0861 ‘S@dlid @pos329|3 ayydeso

¢ d4NOIA



€L

*au| ‘x16o1 adid :924n0g

86, /6, 96, G6, V6. €6, <6, 16, 06, 68 88 /18 98

00S

Mo 0SS

14

M A 059

H e

<< SW9) M3 IV & ’ 0ss
'

[ 058

/» \ \/ / toﬂ »w 006
056

SWwI9)| ssojweasg ||V >>> / 4
S\ 0001

M /\t\ J_/é\ 0S01

00LL
S3ADAd FOVHIAV SN LI MYT ® SSTTNVIS uoy /¢
S30RId LIMYVIN LOdS 9100

009

(S6-0661 :[931ED)
$LIJ HLOO

¢ Hd4NOI4




vL

(6661) DI H1DL puy uoudIMPOLId YIM ‘L661-086] ‘SMOJ IPDLL PO S BHSUI 119QOY :90IN0S

SIBd X
e e e e e e e e e e
Ne) O O Ne) O O O Ne) \O \O \O \O \O \O \O \O \O \O
O O Ne) \O \O O O O o0 o0 o0 (o] o0 o0 o0 o0 [oze] o0
BN (@)} (9,1 N W \} —_ S O o] BN | N ()} N [09) [\S) —_ (e}

Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il O
01
0T

[«

]

o

o

=

s

0€ o3

2

sy10dx7 aqn ], [991S Jo daeyS [9318) —— s

o

- 0v S,

=1

e

=

(=]

=

&
- 0S
- 09
0L

sy10dx7 Aqn [, [99)S JO daeys [3)1e)

¥ 41DIA





