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I. Introduction

The protection of United States interests in intellectual property abroad represents a critical issue in the future of the nation’s
economy. As the United States share of the world markets for manufactured goods declines,' the importance of exports in
other sectors increases. Specifically, exports in computer software, biotechnology and semiconductors have increased
substantially over the last ten years.” The United States has long been a leader in the production of new technology--an export
increasingly crucial in the long-term balance of trade. Unfortunately, this type of export is particularly susceptible to
misappropriation due to the ease of piracy, estimated to cost United States industry well in excess of $50 billion annually.’
Consequently, the international laws of intellectual property which proscribe this *42 activity are essential to the security of
the technology export sector.

Persistent and successful appeals in world forums for changes in the climate of foreign law and enforcement practices must
be made to ensure that consistent, robust growth in United States exports in this sector remains secure. Inevitably, many
nations are reluctant to implement such changes on the ground that enhanced protection for foreign intellectual property
represents draconian economic policy. Despite other nations’ objections, multilateral trade negotiations and bilateral
negotiations represent the most practical and effective means for the United States to compel these changes. Furthermore,



domestic policy initiatives would substantially enhance United States competitiveness in these areas.

A. Intellectual Property Law

The law of intellectual property vests protection in three general areas: trademarks, patents, and copyrights.* The protection of
trademarks promotes reliability in identification of consumer products by providing penalties for infringement of registered
marks. Patent protection promotes new discoveries to aid the public® through the grant of a monopoly on inventions limited to
a term of years, after which the protected invention enters the public domain.® In general, patent laws serve two functions: (1)
to stimulate research by providing researchers with a seventeen year monopoly on their innovations,” and (2) to foster
economic benefits for society.® Likewise, copyright law encourages artistic and literary creativity for the ultimate benefit of
the general public® through protection of the creator’s rights to the original work for a limited span of time.

Currently, domestic protection for intellectual property is provided primarily through federal statutory law. For example, the
legislative power to create patent law is derived from the Constitution, which permits Congress “to promote the Progress of
Science and the useful Arts, by securing for limited Times to Authors and Inventors the exclusive Right to their respective
Writings and Discoveries.”'® Although this section does not explicitly grant power to protect trademarks, power to do so has
been derived from the Commerce clause' empowering Congress to regulate interstate commerce, culminating in the current
federal trademark statute, the Lanham Act."” The Patent Act,” founded in the *43 purposeful language of the Constitutional
framers, is not limited by the scope of interstate commerce. The Copyright Act of 1976™ constitutes the primary statutory
basis for the law of copyright, which, in general, grants exclusive rights to the copyrighted work for the life of the author plus
50 years. This body of law currently provides the most important basis for protection of computer software,” an important
new export from the United States.

B. Computer Programs as Technology

Computer programs are technology for using computers.' Simply, the logic circuitry of the microprocessor forms a
rudimentary device with a specific instruction set that can be executed by that computer--the most basic instruction level in
the machine. Programs at this level are said to be written in object code. Eventually, every program that is to be run on the
machine must be transformed into object code in order for the program to be executed on the machine. Although in principle
programs can be written directly in object code, this is, in fact, rarely done in practice because the process of writing in object
code is quite tedious. In the general case, programs called the operating system accommodate the more mundane tasks while
allowing the machine to utilize other programs written at a higher level of abstraction. Compiler programs define
higher-level, more abstract languages in which application programs are normally written. Programs written in these
higher-level languages are called source code. The application programs combine with the operating system to allow the
general purpose computer to function as a special purpose machine (such as a word processor, spreadsheet, or video game).

When a program is loaded in executable form in the memory of a computer, the code is represented in purely physical form.
Just as a key adjusts the physical environment of the lock’s internal mechanism to cause it to open, the stored executable
program adjusts the physical environment inside the computer to activate switches, called transistors, in a precise sequence to
cause the machine to function as a word processor or a PAC-MAN™ video game. The stored program can be symbolically
represented in a form bearing a one-to-one correspondence with human-understandable symbols, the binary number system.
However, the machine can no more understand the symbolic representation, the written symbols one and zero of the binary
system, than it can understand the word “multiply.” Nevertheless, it is precisely the one-to-one correspondence between the
human symbolic representation and the physical environment inside a computer that makes computers so useful. Computer
programmers are in fact circuit designers, although they design using sequentially implemented symbolic instructions. The
machine converts these symbols, either directly from the symbolic ones and zeros if the program is written in object code or
indirectly through a compiler if the program is written in a higher-level language, into appropriate physical signals that
govern the machine’s operation during execution of the program.

Consequently, programs are created using symbolic representations that are understandable only to trained human beings.
They are certainly not understandable by machines, not even computers. This use of symbolic language to create programs
leads naturally, almost inexorably, to their characterization *44 as “literary works” under the Copyright Act.”” However,
programs resemble literary works only in their symbolic representation. Because programs are designed and used for
computers to perform specific tasks, they differ fundamentally from literary works aimed at a human audience.” For this
reason, argument by analogy to traditional literary works is unproductive at best."

Notwithstanding the representational similarity of programs to literary works, programs remain the technology for using
computers. They are not designed to communicate information, thought or feeling to human beings, nor are they designed to



communicate with, as opposed to physically control, computers. Even the process of program creation is more similar to the
creation of other technological products than it is to the creation of books or plays, in that software engineers follow a logical
and analytical process of defining the problem, specifying the design, implementing the design specifications (coding),
documenting the procedures and specifications, and creating instructions for the user.” Notwithstanding its basic purpose, the
source code program that results from this process can, of course, be read and understood, and to the extent that a program is
designed with a view toward maintenance or improvement, it is even intended to be read at the time of creation. Moreover,
other programmers may be interested in reading the program for the purposes of learning from and about it.** Thus, although
the result of the programming process is expressed in a symbolic representation characteristic of literary works, the program
is in a fact a technological and not a literary product.

Programs are no different from other technological products in another important area: technological efficiencies. Programs
are designed to perform particular functions, and efficiencies such as a higher speed or more optimal use of available memory
objectively distinguish one program as better than another. Even the court in Whelan Assocs., Inc. v. Jaslow Dental
Laboratory, Inc.,” one of the most protectionist judicial decisions in this area to date, recognized that efficiency is a prime
concern in programs, making such structural aspects as arrangement of modules and subroutines a critical factor for any
programmer.” Many commentators, as well, have pointed out the importance of efficiency in programs.*

Closely connected with efficiency is another characteristic common to the development of software and other technologies;
innovation occurs through sequential and cumulative improvements.” These improvements occur not simply through the
efforts of an original creator, but by others who work in the same technological area and have access to the work. A civil
engineer assigned to build a bridge at a particular place does not start from scratch but uses the accumulated knowledge of
thousands of bridge builders who came before her, adapting to the particular circumstances she faces. In the course of
building the particular bridge, she may also make some creative improvements in design or methodology. To the extent these
improvements are not protected by patent law and are visible to other civil engineers who inspect her work, they will be
incorporated into later bridges. While nonpatentable improvements *45 are, by definition, “obvious” in a legal sense (and
could theoretically be discovered independently by anyone skilled in the art), in practice engineers look to the work of others.

There is no reason to think that the software engineers are any different in the way they create their products. The courts are
increasingly recognizing, based on the evidence before them, that reference to existing programs in the creation of new ones
is common in the industry.” In one case, for example, the witnesses for both sides admitted that dumping and analyzing
competitors’ codes was standard industry practice.”®

In the case of bridge construction technology, as well as all other forms of technological development prior to the advent of
computer software, incremental improvements made by subsequent engineers are protected by law only if they involve
nonobvious advances sufficient to make them patentable or, in the case of trade secrets, if the new technology cannot be
discerned from inspection of the product. Absent patent protection, the monopoly in creative new technologies lasts only as
long as it takes competitors to reverse-engineer the product and tool up for production. The advantages of even this limited
amount of lead time seem to have been sufficient to provide an incentive for technological development.

Given these similarities to more traditional technologies, the question is whether computer software is different in any way
that calls for a different type or level of protection from that traditionally afforded to nonpatented technology. The answer is
clear and need not be belabored here. Because of the nature of programs, they can be duplicated without incurring any of the
original creator’s development costs and indeed without even knowing anything about the code they contain. One can use the
same tools (e.g., a computer) and the same raw materials (e.g., floppy disks) to duplicate programs of any kind, from
video-games to word processing systems. Thus, the program pirate gets into competition almost immediately upon buying
one copy of a commercially successful program, and he can sell it at a much lower price because of the absence of
development costs. Moreover, the lead time available to the innovator of tangible products, which gives not only a short-term
monopoly but also a chance to develop goodwill that may carry over to help sell his product even after competition develops,
is reduced to almost nothing.

The ease of copying therefore provides the policy basis for distinguishing computer programs from more traditional
technologies. There is virtually universal agreement that legal protection against literal copying of programs is justified. The
debate, therefore, centers around how much protection should be afforded beyond prohibitions against literal copying. In
addressing this question, we must remember that we are dealing with the protection of technology. We have decided to apply
traditional copyright law directly to protect software, even though traditional copyright was designed to protect works of a
very different, primarily non-technological character.

Expanded protection beyond traditional practice should be based on clearly articulated policy goals and be carefully tailored
to meet those goals. To fail to do so runs the risk of upsetting the vague but steady balance between incentive and the free



flow of ideas that has characterized traditional copyright law, should expansive software protection come to be applied to
more traditional works for which different policy goals are appropriate. Moreover, any decision to expand copyright
protection for computer technology beyond that available for traditional technologies must consider whether the long period
of copyright protection and the absence of compulsory licensing under copyright law remains *46 appropriate under a more
protective regime.

For many new technologies, difficulties such as these in the determination of the optimal protection regime are increasingly
complex. This added to the increasing degree of piracy of such new technologies demonstrate the need for zealous advocacy
of the American position in international negotiations for increased protection of these new technologies, given the
importance of such technologies to the United States economy.

II. The American Economic Dilemma

The assertion that the United States economy, or even the world economy, is headed for particularly difficult times can no
longer be considered insightful.”” The almost certain shift from United States worldwide economic dominance over the next
decade has already angered the electorate, destabilized the political landscape and paralyzed responsible policymaking.
National debt, consuming a lion’s share of the limited funds available for capital investment, has severely impaired the rate of
Gross Domestic Product growth. Japan’s Parliament Speaker, Yoshio Sakurauchi, struck a sensitive nerve in the collective
American psyche when he spoke of the difficulties in the American workforce as partially responsible for the decline in
United States competitiveness® because his criticism was largely on target.”

As competitiveness in specific domestic production sectors declines, these sectors are lost to the downward spiral of market
share deterioration, financial losses, and layoffs. This predicament unfortunately has become the plight of numerous major
industries vital to our prosperity. Among those most significantly in danger is the manufactured goods industry.

The decline in exports of manufactured goods can be viewed from the revealing perspective of production characteristics.
From 1960 to 1970, net exports in overall manufactures declined almost $1 billion, while net exports in those manufactures
which had a substantial research and development component increased over $5 billion.” These statistics, although dated,
demonstrate substantially that American research and development enhances competitiveness in goods manufactured for
export. To the extent that we have been positioned in the global marketplace as leaders in new, advanced products, we have
consistently achieved success.”

A. Intellectual Property: Economic and Public Policy Rationales

In order to survive the difficult economic hardships ahead, we must focus on our strengths--the ability of the United States to
create value by scientific and technological advancement.” Global *47 markets in information systems, biotechnology,
energy and semiconductors are presently vast and full of future promise as new markets develop and gain purchasing power.
For example, the pervasive changes taking place in the new Soviet Commonwealth have already resulted in new and
increasingly open markets for previously developed U.S. technology.”® Even though the cost of producing some technologies
may have been retired long ago through domestic sales, the export of still-protected technologies represents further return on
American investment and financial fuel for further research and development among a broad and deep array of other crucial
domestic appropriations.*

Demonstration of the economic validity of an effort to improve protection for intellectual property is relatively simple from
the perspective of the Unites States. Debate, for instance, over the rationality of economic resolutions often centers around
the notion of Pareto-superiority.”’ Perhaps the best argument for protection of United States interests in computer software,
biotechnology, and semiconductors is that uniform protection encourages creativity while fostering economic incentives. In
the sections that follow, the argument focuses on the importance of intellectual property protection for both United States
computer software and biotechnology producers. Since protection for these industries under intellectual property statutes may
be supported as Pareto-superior, the option is demonstrably desirable. First, Americans are largely united with interests in a
profitable business climate and the production of skilled persons. Consequently, the enhancement of global market incentives
for these persons benefits the vast majority of Americans. Second, since the laws are enforced against foreign infringers,
harm to Americans would be immaterial. The Pareto-superior character of such a policy initiative may thus be supported,
although inevitably some meritorious criticisms of this simplistic analysis exist.”® Furthermore, Pareto-superior options do not
exhaust legitimate policy resolutions since public policy considerations are relevant as well.

Even if infringement of intellectual property were economically beneficial, those engaged in such activity do not contribute
to the progress of the nation. Foreign infringers increase economic activity to an extent, producing the transfer of wealth and



distribution of technology (both limited primarily to the foreign nations themselves). Although these are important functions,
a sound argument can hardly be made that infringement represents an appropriate means. The free market system has been
shown to be a valid means of wealth transfer and resource allocation, while infringement escapes the market by weakening
the producer’s right to exclude others from the benefit of the product.

Furthermore, the framers of the Constitution in formally delineating the policy echoed the prior judgment of the English that
encouragement of creative productivity was the dominant concern.

B. Practical Conclusions

To the extent that national economic objectives run contrary to those of the world, the resolutions deemed rational for each
must be balanced. However, from the national perspective, United States interests may always be viewed as more important
than global interests in determining national *48 initiatives-- through responsible” deliberation and negotiation in the global
forum, world interests will largely take care of themselves. Therefore, a persistent effort in advocacy of United States
intellectual property rights enforcement is appropriate.

In balancing the various opposing interests inevitably arising from attempts to increase foreign protection for intellectual
property, recognition of the obvious priority associated with certain nations is essential. Statistics might be analyzed to
determine which nations are the most important as targets for insistent bilateral negotiations. Factors which might be assessed
in the priority determination include the current extent of infringement in each nation, the current and forecasted size of each
national market for the protected property, the ability of each nation to pay for the property, and the desirability of a relaxed
policy toward protection of domestic IP rights as a means of economic developmental subsidy. To an extent, these ideas have
been implemented as part of the “Special 301 provision of the Trade Act, to be discussed below.*

IT1. Motivating Change in the American Sphere of Influence

Having established the validity of a priority initiative to enhance the protection offered abroad to United States intellectual
property interests, this inquiry shall now turn to the assortment of possible modes for effecting the change. Much is already
being done to battle the problem through negotiation and covenants.” Since, generally, infringing nations resist United States
influence to arrest the drain, some means of leverage must be used to encourage respect for United States interests in this
area. One sword essential in the battle is our control of the United States domestic market--the largest in the world. Almost
all nations depend heavily on trade with the United States as a means of economic growth and development; moreover,
infringement is a trade issue, and should be dealt with as such.*” Through uniting the issues of fair intellectual property
protection and import barriers, the United States gains key negotiating power.

A. Multilateral Trade Negotiation

1. The General Agreement on Tariffs and Trade”.--The United Nations supervises the ongoing negotiations in the General
Agreement on Tariffs and Trade (GATT) first formed in 1948 under the Havana Charter. The GATT’s objective is to provide
a reliable set of rules for international trade, and to serve as a forum for ongoing negotiations. Concerned primarily with
international trade of goods, the GATT implements its provisions via trade preference to the contracting parties, the coveted
most favored nation status. Several subordinate provisions of the agreement relating to fair taxation, tariff, and subsidy *49
practices constitute the norms for fair trade among the contracting parties. In order to give force to its provisions, the GATT
conducts the resolution of disputes arising under its terms.*

Policymakers have been aware of difficulties in foreign intellectual property protection for some time and have begun to
address the difficulty. The United States has formally delineated its priorities for trade negotiation in the current round of
GATT;* among them is to extend the GATT to provide for the protection of intellectual property. Indeed, the Uruguay
Round of trade negotiations has not been the first to involve intellectual property discussion--counterfeiting of trademarks
was an issue unresolved from the prior Tokyo Round in the 1970s. At the forefront of the current debate in the Uruguay
Round are trade-related intellectual property rights (‘TRIPs’). The United States has driven TRIPs to the table of negotiation*
and succeeded in making it one of the negotiating groups (smaller, working negotiation groups created to facilitate progress
on vexatious subjects). Inevitably, the progress in TRIPs has been slow; differences among the trading partners quickly
surfaced and the subject’s complexity presented a further obstacle for trade experts. At the midterm review of the Uruguay
Round negotiations in 1988, the trouble in TRIPs was apparent. Since then, difficulties arising from unrelated agricultural
issues stalled the talks.”



The most important problem, of course, in the TRIPs group is the developing countries’ reluctance to assent to greater
protection for the more developed nations’ intellectual property rights. However, important differences exist as well among
the developed nations.* The developing nations feel that knowledge should be treated as public property, and made freely
available.” This perspective arises from the disparity between the developing and developed nations as net importers and
exporters of intellectual property. The developing nations hope that since technology much-needed by their nations is not
protected explicitly by the GATT, they might continue to infringe the producer’s rights while the producer nations tacitly
approve as a form of subsidy. They argue that stricter rules under TRIPs would likely reduce their revenues and limit access
to the technology.” As demonstrated, the developed nations reasonably feel that inadequate protection of their intellectual
property harms their ability to compete internationally. The development of the TRIPs discussion has been of great concern
to the developing nations since the leading nations have greater influence in the negotiations and favor stricter rules,
sacrificing the social and development needs of the low-income economies. However, since the low-income economies
represent only limited increases in foreign sales of intellectual property, perhaps their concerns are premature. Furthermore,
an international agreement under GATT holds more promise for a regime with which the lesser developed countries can live
than that of bilateral pressure which the U.S. can bring to bear on infringing nations.

*50 The GATT is the most promising avenue for obtaining an optimal intellectual property protection regime for a number of
reasons. First, the GATT is a United Nations affiliate, joined by over 90 nations representing over 80% of world trade. A
concentrated, successful effort in the Uruguay Round and the subsequent round as will apparently be necessary will unite
nearly all major trading nations in a clearly defined trading environment. Second, with United Nations involvement,
enforcement of the GATT/TRIPs provisions is more certain; therefore the provisions themselves will likely be respected.
Third, the GATT is fundamentally related to most other international business transactions; the trend of increasing
globalization calls for a unified, reliable, predictable, simplified, and therefore inexpensive international trade policy. Such a
policy strengthens the global economy and the United Nations--an organization infinitely more necessary now than during its
original inception.

2. World Intellectual Property Organization®.--The World Intellectual Property Organization (WIPO), in cooperation with
GATT, encourages and administers international treaties in respect of intellectual property rights, disseminates information,
and assists developing countries in technical areas.” The primary treaties which WIPO administers are the Berne
Convention,” the Paris Convention,” and a multiplicity of other multilateral and bilateral international covenants on the
protection of intellectual property.” The WIPO has as well proposed a treaty to protect semiconductor mask works, the
Treaty on Intellectual Property in Respect of Integrated Circuits,* but the United States and Japan were so dissatisfied with
the provisions of the treaty they refused to sign.”

Due to the WIPO’s specialization, it seems not up to the task of arranging the agreements necessary to protect United States
interests. The most important problem appears to be the lack of integration of trade issues along with the intellectual property
issue. Since such strong differences exist between the developing nations’ interests and those of the United States, the
American position cannot be competently advocated in the WIPO forum. Loss of the spectre of unilateral trade sanctions
weakens our position excessively.

B. Bilateral Negotiation

On the other hand, through bilateral negotiation the United States can focus trade pressure very effectively. Since so many of
the nations involved in piracy are also very dependent on United States trade, direct negotiations allow the United States to
compel these nations to treat our intellectual property owners fairly. However, due to the almost unfair bargaining position
which the United States holds in such a situation, the nations which have been forced to comply with American intellectual
property policy have brought their concerns into the GATT/TRIPs group. In return for their complicity with the less stringent
proposed GATT provisions, they demand rescission of United States trade sanctions and covenants not to reinstate such
sanctions.*®

*51 Through extensive studies using the procedures directed by the Special 301 provision®” of the 1988 Trade Act,” the
United States Trade Representative has identified through extensive studies the nations of highest priority for intellectual
property violations. Among those on the watch list are developing nations with brazen infringement practices and others
which should represent much greater revenue than is currently realized. Surprisingly, some fully developed nations are
among the worst offenders. Nevertheless, Carla Hills, current United States Trade Representative, has been widely criticized
for her stalwart advocacy of the United States trade position.® The passage of Special 301 was made as a strategy to
encourage amenable negotiation in the multilateral TRIPs negotiations through a “credible but distant threat of possible U.S.
unilateral action.”” The strategy worked. Many nations have responded to the provision and are likely to call for its repeal
upon conclusion of the Uruguay Round.”



C. Domestic Policy Initiatives

Modes of international effectuation of the goal of enhancing American competitiveness may be made considerably more
successful via concomitant domestic policy initiatives. The time has come for plans centered on preparing this nation for a
transformed economy. Unfortunately, almost any major initiative will require leadership that this nation’s fragmented
political machine may not be able to offer. Nevertheless, priorities recognized are a giant leap in the right direction.

One important policy which might be undertaken is a competent effort to address the difficulties faced by
technology-producing industries. A favorable regulatory environment would offer certain vital producers immeasurable
assistance in maintaining profitability in their risky ventures. This is not to say that safety or environmental concerns should
be disregarded, rather that they be competently managed. Among improvements which might be made are access to the
current applicable regulations in a well-developed, highly indexed online information system. Such a system would be very
inexpensive given the level of today’s information processing technology, and would assist the industries in navigation of the
voluminous rules, thereby decreasing costly violations. Deregulation in a very foresighted, careful manner might be
appropriate in many areas and more efficient administration of the required approvals and licenses would certainly be key to
the survival of many risky ventures. Failure to do such things can be costly. For example, biotech industries enduring these
problems have responded in alarming ways. Some have simply relocated to areas where they feel regulations and public
response are more conducive to their leading-edge experimentation.* Thus work in this area may draw businesses away from
other nations that fail to do so.

The International Trade Commission might attempt to become more of a business service agency, assisting United States
companies in obtaining patent and copyright protection in many foreign nations to which the United States commonly
exports.

Lastly, the federal government simply must reform the education system to provide a work force capable of competing in the
markets for production of technology. America will need many more skilled *52 workers in the workplace of the future and
many more very highly skilled designers, engineers, artists, and other workers with advanced degrees. With a current system
riddled with dropouts, illiteracy, and crime, skilled man-hours will simply not be available when they are needed.

Notwithstanding the political expense, this grim reality must be communicated to the people--especially to the children
through their parents--more effectively in order to transform and unify public recognition of the necessity for change.

IV. Conclusions

The export of intellectual property is perhaps one of the most important economic factors in the future of the United States.
There is ample cause for concern for the nation; declines in the volume of exports are among a variety of alarming trends. Yet
certain industries remain strong--those with strong emphasis on the ingenuity of the American in production of new
technology. Unfortunately, the intangible nature of this newly-important product causes difficulties for which our laws and
those of the international trade community are not yet equipped. For instance, computer software fits only contrivedly into
existing property protection schemes. Moreover, the ease with which such intangibles can be pilfered further frustrates the
problem. Foreign infringement of U.S. intellectual property is excessive and continues as the U.S. works to stem the tide. The
most effective modes of protection of U.S. interests in intellectual property are multilateral and bilateral trade negotiation and
certain domestic initiatives. These activities are crucial to the nation’s economic future, and must be considered of the utmost
priority.
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NATIONAL COMM’N ON NEW TECHNOLOGICAL USES OF COPYRIGHTED WORKS, FINAL REPORT OF
THE NATIONAL COMM’N ON NEW TECHNOLOGICAL USES OF COPYRIGHTED WORKS (1978).

Grogan & Kump, The Broader Meanings of Apple v. Franklin in the Development of Compatible Operating Systems
and in Determining Standards for Injunctive Relief, COMPUTER LAW 1, no. 1 (Jan. 1984): 15, 18.

Raymond Nimmer & Patricia A. Krauthaus, Copyright and Software Technology Infringement: Defining Third Party
Development Rights, 62 IND. L.J. 13, 21 (1986).
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(describing problems of the Japanese manufacturers as arising partially due to their lack of emphasis on development
of new technology).
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prevent losers in one of two ways: straightaway (as this paper attempts to) or by compensation ex post.
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