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Probabilistic Patents

Mark A. Lemley and Carl Shapiro

or many years, economists typically conceptualized patents as well-defined

property rights giving their owners either a monopoly over some market or

at least a significant competitive advantage in that market due to control
over a product improvement or a low-cost method of production (Nordhaus, 1969;
Reinganum, 1989). Once a patent was issued, this approach tended to assume that
the patent was valid, that it granted a right of definite scope, and that users of the
patented technology respected that right or were forced by courts to do so.
Treating patents as well-defined rights to exclude rivals has permitted economists
to focus on important and complex relationships among patents, innovation,
competition and the diffusion of technology.

More recently, however, scholars and policymakers have begun to look more
closely at the empirical evidence regarding the issuance of patents and patent
litigation. Nearly 200,000 patents are issued every year after a very limited exami-
nation process. Most issued patents turn out to have little or no commercial
significance, which is one reason that only 1.5 percent of patents are ever litigated,
and only 0.1 percent of patents are ever litigated to trial. Given these uncertainties,
economists have increasingly recognized that a patent does not confer upon its
owner the right to exclude but rather a right to &y to exclude by asserting the
patent in court (Shapiro, 2003a). When a patent holder asserts its patent against an
alleged infringer, the patent holder is rolling the dice. If the patent is found invalid,
the property right will have evaporated.
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The risk that a patent will be declared invalid is substantial. Roughly half of all
litigated patents are found to be invalid, including some of great commercial
significance. For example, Chiron’s patent on monoclonal antibodies specific to
breast cancer antigens was invalidated by a jury in 2002 in a suit in which Chiron
had sought over $1 billion in damages from Genentech. A decision by the U.S.
Court of Appeals for the Federal Circuit to invalidate an Eli Lilly patent on Prozac
in 2000, less than two years before the patent was set to expire, caused Lilly’s stock
price to drop 31 percent in a day.

Virtually all property rights contain some element of uncertainty. The owner of
real estate may find that the title to that property is flawed; title insurance exists to
deal with this risk. The (careless) owner of a trademark may find that its mark has
been used so widely as to become a generic term, thus losing trademark protection.
But the uncertainty associated with patents is especially striking, and indeed is
fundamental to understanding the effects of patents on innovation and competi-
tion. There are two fundamental dimensions of uncertainty: 1) uncertainty about
the commercial significance of the invention being patented, and 2) uncertainty
about the validity and scope of the legal right being granted. Uncertainty about
commercial significance is critical when studying the process by which patents are
issued. Uncertainty about validity and scope are critical when studying the enforce-
ment and litigation of patents.

This article explores the economics of probabilistic patents. We begin with a
brief description of the system by which patents are issued and litigated in the
United States. We then discuss uncertainty regarding commercial significance and
how patent applicants and would-be licensees hedge against that uncertainty. We
turn next to proposals to reform the system by strengthening the examination
process through which patents are granted. This literature emphasizes that expend-
ing the resources necessary to increase the certainty of issued patents across-the-
board may not make economic sense given the vast number of patent applications
and the small number that end up being commercially important. More effective
are patent reforms that focus resources on patent applications that are likely to be
of commercial significance.

We then explore the incentives of patent holders and alleged infringers to
settle their disputes rather than litigate them to completion. Indeed, virtually every
patent licensing and cross-licensing agreement can be seen as the settlement of a
patent dispute. However, the frequency or form of such private settlements may not
serve the public interest, because litigating patent disputes to completion tends to
generate positive externalities, by clarifying the limits of patent protection if the
patent is upheld or encouraging wider use of the innovation if the patent is
invalidated. While settlements of patent litigation between actual or potential rivals
are normal and generally desirable, they also are agreements between competitors
that can limit competition. In fact, a recent flurry of court cases have recognized
the impact of uncertainty while scrutinizing the antitrust implications of patent
settlements.
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Patent Prosecution and Patent Litigation in the United States

Patenting is big business in the United States and throughout the world.'
Inventors file over 350,000 patent applications a year with the U.S. Patent and
Trademark Office (PTO), a number that has grown steadily (U.S. PTO Annual
Report, 2003), and spend over $5 billion a year just on the process of obtaining
those patents (Lemley, 2001). The PTO grants nearly 200,000 new patents a year,
a number that has roughly doubled over the past 15 years (U.S. PTO Annual
Report, 2003, Table 6).

Patents are rewards for those who have contributed to economic growth
through their inventions. Any resulting market power enjoyed by a patent holder is
typically considered a social cost that is necessary to stimulate innovation and
provide a return on R&D expenditures. When patents are granted covering tech-
nologies that were already known or were obvious, the resulting patents cause social
costs without offsetting benefits. Therefore, the lower the quality of patents—that
is, the greater is the fraction of patents improperly issued—the less efficient the
patent system is at stimulating innovation. Complaints about patent quality are not
new, but they have grown louder in recent years (Federal Trade Commission
(FTC), 2003; National Academies of Science (NAS), 2004).

Patent Applications and Patent Prosecution

The scope of a patent is defined by its “claims.” Examiners at the Patent and
Trademark Office look at the claims in each patent application to see if the
invention described in the claims meets the statutory requirements for patentabil-
ity; the key requirements are that the invention be novel and not obvious. The PTO
tests for novelty by looking for “prior art,” typically as described in other patents, in
publications and in existing products. The applicant is required to disclose relevant
prior art of which it is aware, but not to conduct a thorough search for prior art.
The PTO also grants a patent only if it believes that the invention would not have
been obvious “to a person of ordinary skill in the art” at the time the application was
filed.

The applicant is required to disclose its invention in the patent application,
which will then be made public when the patent is issued (or 18 months after the
application is filed if the applicant also seeks patents outside the United States, as
most do). The disclosure must be sufficient so that those skilled in the art can make
and use the invention without undue experimentation.

Inventors regularly file patent applications without any clear idea of whether
the invention will be a commercial success and in some instances whether the
category of invention is even patentable at all. In part, this dynamic is driven by the
strong incentives to file applications early. Inventors who commercialize a product,

! More detailed descriptions of the operation of the U.S. patent system are available from many sources.
See, for example, National Academies of Science (2004, Appendix A, “A Patent Primer”) or Schechter
and Thomas (2003).
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publish a paper or disclose an idea to the public have only a year in the United
States to get a patent application on file (35 U.S.C. § 102(b)), or the innovation
passes into the public domain. Those who wish protection abroad have even
stronger incentives to file quickly, both because Europe lacks a one-year grace
period and because if more than one inventor claims the same invention, every
country but the United States will give the patent to the first person to file an
application, rather than the first to invent. In theory, these policies encourage
prompt filing of patents and increase the disclosure of ideas. They also help reduce
the risk that firms will make investments in good faith and only find out later that
they have infringed on the patent of another firm.” But the incentives for early
filing also mean that many inventors file patent applications before they have any
good sense of whether their inventions have commercial significance. For example,
inventors in the fields of pharmaceuticals and biotechnology file applications on a
large number of drugs or therapies before they know whether those drugs will be
safe and effective.

Moreover, the scope of patentable subject matter has been expanding over
time (Gallini, 2002). The Federal Circuit Court of Appeals added software to the list
of patentable inventions in the 1980s and 1990s, and “business methods” in 1998.”
Because the scope of patentable subject matter can change over time, inventors
may file patent applications even in areas that are not currently eligible for patent
protection, simply to hedge their bets.

Once an application is filed, the patent applicant negotiates with the patent
examiner over the allowability and scope of the claims. The burden is on the Patent
and Trademark Office to provide a reason not¢ to issue a patent sought by an
applicant. If the applicant is dissatisfied with the claims allowed by the patent
examiner, the applicant can file a continuation application even after receiving a
patent and thus continue to seek a patent with broader claims. The applicant can
add new matter to the continuation application and claim the invention with
additional, new elements, albeit with a later date of invention. Remarkably, there is
no limit to the number of times the patentee can seek continuation of a patent
application (Lemley and Moore, 2004). Applicants are even allowed to amend their

2 Prior to 1999, U.S. patent applications were not disclosed prior to the issuance of the patent. Some
patent applications remained hidden from public view for years, even decades, while the PTO consid-
ered those applications. These so-called “submarine patents” allowed patent holders to engage in
significant opportunism, in part by strategically slowing down the PTO process and in part by amending
claims to capture new products introduced into the market well after the patent application was initially
filed. Submarine patents are less of a concern since the law was changed in 1999 to require the
disclosure of most U.S. patent applications 18 months after they are filed.

% Perhaps the best-known patent on a “business method” is Amazon’s 1999 patent no. 5,960,411. This
“one-click” patent protects Amazon’s online ordering system, which allows consumers to make pur-
chases with a single mouse click. Amazon generated a great deal of attention by asserting this patent
against its most direct online rival, Barnes & Noble. For more background, see Lerner (2002) and his
discussion of the case of State Street Bank & Trust Co. v. Signature Financial Group, Inc. (149 F.3d 1368
[1998]), in which the Federal Circuit explicitly rejected the notion that “business methods” could not
be patented. The State Street case involved a software program that was used to value mutual funds.
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applications to capture products that are appearing in the market, so long as they
(arguably) stay within the bounds of the invention described in the initial applica-
tion, which can be broad and rather vague. Furthermore, applicants who are not
content with the examiner’s decision have appeal rights.

While the examination process at the Patent and Trademark Office takes
nearly three years on average (Allison and Lemley, 2000), a patent examiner spends
only 18 hours per application on average during those three years reading the
application, searching for and reading prior art, comparing the prior art to the
application, writing one or more provisional rejections, reviewing responses and
amendments, often conducting an interview with the applicant’s attorney and
writing a notice of allowance (Lemley, 2001; FTC, 2003). Even with this quick look,
the PTO recently reported a backlog of more than 750,000 patent applications
(U.S. PTO Annual Report, 2003, Table 5). Further, legal scholars who have studied
the patent prosecution process have pointed to structural problems that encourage
the PTO to grant patents of doubtful quality, including high examiner turnover
and an incentive system that rewards examiners for allowing but not for rejecting
applications (Merges, 1999; Thomas, 2001). As a result, the overwhelming majority
of patent applications in the United States, perhaps 85 percent, ultimately result in
an issued patent—far more than in Europe and Japan (Quillen, Webster and
Eichman, 2003; NAS, 2004).*

Patent Litigation and Damages

Patent lawsuits take place in the federal courts, usually in front of a jury.
Appeals of patent decisions go to the Federal Circuit Court of Appeals, a specialized
appeals court for patent cases established in the early 1980s. Many observers believe
that the creation of the Federal Circuit has led to decisions more favorable to
patent holders (Dreyfuss, 1989; Kortum and Lerner, 1999).

The vast majority of patents are never asserted in litigation. Only 1.5 percent
of all patents are ever litigated, and only 0.1 percent are litigated to trial (Lanjouw
and Schankerman, 2001; Lemley, 2001), though litigation rates vary by industry and
reach as high as 6 percent in biotechnology (Lerner, 1995). Great care must
therefore be taken when interpreting data from any sample of litigated patent
cases. The patents involved in litigation are those that are important enough
commercially to justify the costs of litigation and for which the parties were unable
to reach a mutually attractive settlement.

* One cannot simply divide the number of issued patents into the number of applications to obtain the
grant rate, for several reasons. First, because the number of applications increases from year to year, and
because it takes almost three years on average for the PTO to issue a patent, the proper comparison
would be between the number of patents issued in a given year and the number of applications filed
three years earlier. Second, over a quarter of all U.S. patent applications are so-called “continuation”
applications, in which patentees return to the PTO in an effort to obtain the same patents that had been
denied earlier (Graham and Mowery, 2002; Lemley and Moore, 2004). To complicate matters further,
continuations can sometimes result in multiple patents. Quillen, Webster and Eichman have done a
careful study controlling for these variables, and they determine that the grant rate is 85 percent on the
most plausible set of assumptions.
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When patents are litigated, substantial uncertainty arises. Defendants in patent
cases typically claim that the patent is invalid, usually based on the existence of
prior art not found by the Patent and Trademark Office. However, patents are
afforded a presumption of validity; to have a patent declared invalid requires “clear
and convincing evidence.” Defendants also usually claim that they do not infringe
the patent, even if it is valid. Of patents litigated to a final determination (appeal,
trial, or summary judgment), 46 percent are held invalid (Allison and Lemley,
1998; see also Moore, 2000). To some extent, this uncertainty results because
disputes that are litigated to judgment are those for which the outcome is unclear,
so that the parties differ significantly in their beliefs about their prospects for
winning (Priest and Klein, 1984; Cooter and Rubinfeld, 1989).° But that principle
cannot explain all of the uncertainty or the variation in patentee win rates over time
and by court (Allison and Lemley, 1998; Chien and Lemley, 2003).

In some cases, even when patents are held valid, they are found to be not
infringed or are deemed unenforceable (Moore, 2000). In some areas, particularly
the process of determining the meaning of patent claims, the Federal Circuit Court
of Appeals reverses district court judgments approximately one-third of the time
(Chu, 2001; Moore, 2002, 2004).

A patent holder who wins an infringement suit can obtain an injunction
preventing the infringing party from practicing the patent, which may force the
infringing party to withdraw its products from the market. (In rare cases, the patent
holder can also obtain a preliminary injunction, forcing the alleged infringer to
cease using the patented technology during the patent litigation.) The infringing
party might, however, be able to invent around the patent and stay in the market,
albeit with higher costs or a less attractive product. A victorious patent holder also
can seek damages from past infringement, either in lost profits or reasonable
royalties. If the infringement is found to be “willful,” the infringing party may be
forced to pay three times the actual damages.

Patents as Lottery Tickets

Once issued, a patent remains in force until 20 years after the patent applica-
tion was originally filed. To keep a patent in force, the patent holder must pay
maintenance fees, ranging from several hundred to a few thousand dollars, at the
end of the third, seventh and eleventh years. Between 55 and 67 percent of issued
U.S. patents lapse for failure to pay maintenance fees before the end of their term
(Moore, 2004; Lemley, 2001), which indicates that these patents are of little value
to their owners. The distribution of value of patents appears to be highly skewed,
with the top 1 percent of patents more than a thousand times as valuable as the
median patent (Allison, Lemley, Moore and Trunkey, 2004; Pakes, 1986; Schanker-

5 The magnitude of the stakes, asymmetry in the stakes and selection effects all play a role in determin-
ing observed litigation outcomes. Marco (2004) attempts to estimate these selection effects.
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man and Pakes, 1986; Lanjouw and Schankerman, 1999). Many patents are virtually
worthless, either because they cover technology that is not commercially important,
because they are impossible to enforce effectively, or because they are very unlikely
to hold up if litigated and thus cannot be asserted effectively. A small number of
patents are of enormous economic significance.

Why do inventors file for many patents that turn out to have little or no value?
Surely part of the reason is that patent applicants do not know which patents will
be valuable and which will be worthless (Scherer, 2001; Denton and Heald, 2004).
But other explanations have been offered: a failure to understand the value of
patents (Rivette and Kline, 2000); the use of patents to obtain financing and boost
market valuation (Lemley, 2000; Hall, Jaffe and Trajtenberg, 2005); the use of
patents as signaling mechanisms (Long, 2002); and the “defensive” use of patents
to deter others from suing (Hall and Ziedonis, 2001; Lemley, 2001). Even individ-
ually weak patents might have value as part of a large patent portfolio, because the
portfolio can be licensed as a block or can serve to deter lawsuits (Parchomovsky
and Wagner, 2004).

Many patent applications, and indeed patents themselves, are like lottery
tickets. Inventors who are uncertain of the commercial significance of their ideas
seek to patent many of them anyway, knowing that most of the resulting patents will
turn out to be worthless, but hoping that a few will pay off big-time (Scherer, 2001).
Just as people flock to stores to buy lottery tickets when the grand prize grows large,
patent applicants have found ways to improve their chances of gaining patent
protection in areas they consider promising. Two of the most common practices
used by patentees to increase their chances of winning the patent lottery are
continuations and a proliferation of closely related patents.

Patent continuations, as discussed earlier, stem from the rather remarkable
rule in U.S. patent law that patent applicants are free to try again and again, without
limit, to persuade the Patent and Trademark Office to grant them a patent (Lemley
and Moore, 2004). They can even obtain a patent and then continue prosecution
on a related application, as a hedge against the possibility that the market will
change in a way that renders the first patent obsolete, or that the first patent is
invalid based on prior art not cited to the PTO. Continuations are a large and
growing part of patent practice, accounting for more than a quarter of all appli-
cations now filed (Graham and Mowery, 2004). In some industries, notably bio-
technology and pharmaceuticals, firms typically keep a continuation application
pending during the entire lifetime of the original patent (Lemley and Moore,
2004).

Patent owners also improve their chance of winning the patent lottery by filing
multiple patents on closely related technologies, thereby increasing the chance that
their patents will cover technology that becomes widely adopted by market partic-
ipants. In a number of key industries, particularly semiconductors (Hall and
Ziedonis, 2001) and computer software (Bessen and Hunt, 2004), companies file
numerous patent applications on related components that are integrated into a
single functional product. The result is a “patent thicket,” in which hundreds of
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patents can apply to a single product (Shapiro, 2001; FTC, 2003). If the holder of
a large patent portfolio asserts its patents against another company and claims that
the other company is infringing dozens or even hundreds of its patents, the target
company faces a very complex and costly undertaking if it chooses to fight all of
those patent infringement claims in court, knowing that it has to win all or nearly
all of the individual patent cases to avoid paying significant royalties or even being
enjoined from selling its product (Parchomovsky and Wagner, 2004).

Both continuation practices and patent thickets can have negative conse-
quences on other firms in the market. A competitor who designs around an issued
patent—a legal activity that patent policy actively encourages (Conigliaro, Green-
berg and Lemley, 2001)—cannot know whether the patentee has a continuation
application waiting in the wings with claims that can be drafted to cover the
design-around. Indeed, some unscrupulous patentees intentionally delay the issu-
ance of their patents to take other firms by surprise, increasing their royalty rates
once companies operating in the industry have made irreversible investments
(Graham and Mowery, 2004; Lemley and Moore, 2004). Patent reformers have
suggested limits on the use of continuations and courts have adopted doctrines
designed to limit their abuse (FTC, 2003).

Similarly, patent thickets can have deleterious effects on both competition and
innovation. One way to cut through the patent thicket is for incumbents with
extensive patent portfolios to enter into broad cross-licenses (that is, exchanges of
roughly symmetric patent positions) to “clear” the thicket. However, new entrants
who lack large patent portfolios may be at a major disadvantage in this situation
because they have no patents to trade. Without such cross-licenses, the result is
inefficient “royalty stacking,” in which a manufacturer without its own patent
portfolio must pay royalties to a number of separate companies.® Defensive patent-
ing is a natural, even inevitable, strategy in industries with patent thickets, but
defensive patenting itself can increase the density of the thicket.

We do not mean to suggest that patent applicants invariably have little sense of
the commercial significance of their inventions. To the contrary, applicants appear
to have considerable private information at an early stage about the likely value of
at least some of their patents. Allison, Lemley, Moore and Trunkey (2004) find that
the most significant predictors of ultimate value observable to researchers are the
industry, the number of prior art references, the number of claims in the patent
and the time invested in prosecution of the patent. They conclude that patentees
spend more time and energy along these dimensions when they believe a patent is

% This is a classic instance of the “Cournot complements” problem (a form of double marginalization),
which is known to lead to inefficiently high prices that can even exceed the monopoly level (Cournot,
1838; Shapiro, 2001). Heller and Eisenberg (1998) have termed a related problem the “tragedy of the
anticommons.” Based on survey data, Walsh, Arora and Cohen (2003) question whether the anticom-
mons problem has actually interfered with production in biomedical research, the area in which Heller
and Eisenberg apply their theory. But among the ways they find the industry has avoided anticommons
problems is to invalidate patents and to ignore them—approaches that do not deny that patents create
problems in these industries.
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more valuable. They quote one general counsel at a software company as saying “of
the 600 patents we file a year, we pretty much know which 20 we have to have and
which 580 it would be nice to have.” For the remaining majority, the lottery effect
comes into play.

Reforming the System of Granting Patents

The patent system involves a quid pro quo. If you are the first to come up with
anovel and nonobvious invention, and if you are prepared to disclose the workings
of that invention to the public, in exchange you can receive exclusive rights to
practice that invention for a limited time. However, when patents are improperly
issued for rights that are not novel, or are “obvious,” the public suffers without
justification by paying supracompetitive prices. There is widespread and growing
concern that the Patent and Trademark Office issues far too many “questionable”
patents that are unlikely to be found valid based on a thorough review of the sort
one sees in patent litigation. Can the system can be designed to work better at
reasonable cost?

Any reform of the patent system must account for the fact that patent appli-
cants typically have superior information to the Patent and Trademark Office about
likely commercial significance. There are good reasons to doubt the efficiency of a
system for granting patents under which 1) patents differ greatly in their commer-
cial significance and value; 2) patent applicants are uncertain about the value of
their ideas, but have far superior information to examiners; 3) patent applicants
often have superior information as well about prior art, but are under no obligation
to conduct a search for the relevant prior art; 4) patent applicants can persist
repeatedly through the continuation process in seeking to have certain claims
accepted by patent examiners; 5) the burden of proof falls upon the PTO to
explain why a patent application will not be granted; and 6) patent examiners are
faced with a flood of applications and have little time to devote to each one. These
problems are likely to be most pronounced in areas where technology is changing
rapidly. Thus, the system is skewed toward the grant of patents of dubious objective
validity, based on a brief, inconclusive process, which are then potentially subject to
later disputes with other firms in which legal fees can easily run into millions of
dollars for both sides (American Intellectual Property Law Association, 2003).
Uncertainty and asymmetric information are endemic in such a patent system.

A number of scholars and policymakers have proposed reforms designed to
reduce the number of improperly issued patents without causing genuine innova-
tors to be denied patents. Two prominent recent examples come from the Federal
Trade Commission (2003) and the National Academy of Sciences (2004). One
common proposal is to hire more patent examiners and allow them to devote more
time to the review of selected patent applications. As part of this effort, examiners
could be encouraged to seek more information from patent applicants. Another
common proposal is to establish a more effective opposition system in which
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interested third parties could challenge the validity of an issued patent before an
administrative patent board. Still another proposal is to raise the legal standard for
nonobviousness, making it more difficult for applicants describing marginal im-
provements to obtain patent protection. We now consider some of these proposed
reforms.”

As a starting point for thinking about patent reform, to what level of certainty
should the system aspire when a patent is granted? It cannot be economically
efficient to determine the validity of patents with anything approaching certainty
during the application process. Indeed, Lemley (2001) has argued that the PTO is
“rationally ignorant” of the actual validity of a patent, because extra resources
devoted to determining the validity of a patent are largely wasted in the 95 percent
of the cases in which the patent is neither litigated nor licensed for a royalty.
However, others have argued that the benefits of avoiding some likely invalid
patents are sufficiently great that society should spend the more money to weed out
more bad patents (Gallini, 2002; Kesan and Ghosh, 2004).

Two key questions arise in considering how much effort society should put into
examining patent applications. First, how effective would increased examination be
at weeding out objectively bad patents without improperly denying patents for true
innovations? Second, how great are the costs imposed on third parties when patents
are issued that would not have been issued with more careful examination?

Some improvements in the patent examination system, like better hiring and
retention practices to improve the experience and qualifications of patent exam-
iners and altering any institutional incentives that encourage examiners to grant
doubtful patents, might improve the examination process at very low cost (Merges,
1999; Thomas, 2001). However, other changes will require significant new expen-
ditures. Devoting substantially more resources to patent examination is more likely
to be efficient if those additional resources can be focused on the patents whose
validity will turn out to be commercially significant. For example, following the
findings of Allison, Lemley, Moore and Trunkey (2004) mentioned earlier, the
patent examiners might focus greater attention on patent applications that have
features correlated with greater ultimate value—like those with more claims and
more prior art references. A simpler approach, which the PTO is already following
to some degree, is to focus greater resources in areas of new or rapidly changing
technology where the PTO has more difficulty identifying prior art, such as software
and business methods. However, doing this may simply encourage patent appli-
cants to avoid those fields (Allison and Hunter, 2004).

An alternative means of focusing attention on particular patents is to engage
the incentives and information either of the party seeking the patent or parties
opposed to the patent (Jaffe and Lerner, 2004). For example, patent applicants
could be required to conduct a full search for prior art. New procedures could be

7 For a more complete analysis of the reforms proposed by the FTC (2003) and the NAS (2004), see the
Summer 2004 Special Issue of the Berkeley Technology Law Journal devoted to these reforms, including
Shapiro (2004).
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established to encourage third parties to challenge a patent without entering into
full-blown patent litigation. Europe and Japan already have an opposition proce-
dure, whereby third parties can challenge issued patents in a streamlined manner.
Work by Harhoff, Scherer and Vopel (2003) and others has found that the
European patent opposition system is effective in identifying important patents.”®
However, any opposition system requiring the active participation by third parties
to challenge patents is subject to a freeriding problem: any third party that
challenges a patent will gain only a slice of the social benefit if a patent is
overturned and thus will lack sufficient incentive to challenge that patent vigor-
ously, even if the patent is highly questionable. This general problem applies as well
to the existing system of patent litigation, as discussed below (Farrell and Merges,
2004).

An alternative, more novel approach is to let patent applicants select either the
normal, brief examination process, which would lead to a Standard Patent if the
application were approved, or a more rigorous application process, which would
lead to Super Patent if the application were approved. For such a system to work,
the courts would have to give less weight to a Standard Patent than to a Super
Patent.” Patent systems based on self-selection have the attractive feature that they
do not require that the Patent and Trademark Office be able to determine which
technologies are most likely to be commercially significant. Indeed, one can
imagine a myriad of possibilities if one thinks of the process of issuing patents in
terms of designing a mechanism that can issue a variety of property rights with
different levels of strength based on the process and the level of resources devoted
to different patent applications.

Patent Litigation Uncertainty and Reforms

Even if the process for granting patents is improved, when a patent does enter
litigation, considerable uncertainty will continue to exist about its validity and
scope. The grounds for invalidating patents vary by industry, but objections related
to prior art—obviousness, novelty and statutory bars—are the most common
ground (Allison and Lemley, 1998). The meaning of patent claim terms—called
“claim construction”™—is hotly debated in virtually every patent case, and courts
have found ambiguity even in such innocuous terms as “a,” “or,” “to” and “when.”
Even once the meaning of the patent claims has been determined, the “doctrine of

equivalents” can sometimes permit the patentee to expand its rights beyond the

8 Under current U.S. law, re-examinations of patents that have been granted involving third-party
participation have been permitted since 1999, but remain extremely rare. According to the FTC (2003,
chapter 1, p. 27) report, the inter partes re-examination process had been used only four times in the first
three and a half years of its operation. Apparently, challengers find the opposition process unattractive,
in large part because the outcome of the opposition is binding in subsequent litigation (Janis, 2000).
9 Doug Lichtman has suggested such an approach. Australia’s system of “petty patents” shares some
features with this proposal.
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literal protection of the patent (Gallini, 2002). A final source of uncertainty is the
doctrine of “inequitable conduct,” in which patents may be rendered unenforce-
able if the patentee deceived or omitted to state information to the PTO during
prosecution. While relatively few patents are held unenforceable for inequitable
conduct (Moore, 2000), allegations of unenforceability are ubiquitous, and the
Federal Circuit has described the growth of such claims as “an absolute plague”
(Burlington v. Dayco, 849 F.2d 1418, 1421 [1988]).

Reform efforts focused on patent litigation have taken two very different
approaches. Some reform efforts focus on reducing litigation uncertainty. For
example, some reform proposals would combine a stronger process of patent
examination with a stronger legal presumption of patent validity (Kesan and Banik,
2000). Similarly, the Federal Circuit has been preoccupied over the last several
years with placing limits on the “doctrine of equivalents” to restrict the ability of a
patent holder to expand the coverage of the patent. A number of commentators
have also proposed eliminating or limiting the doctrine of “willful infringement”
under which an infringer must pay enhanced damages if it intentionally infringed
a patent (FTC, 2003; NAS, 2004; Lemley and Tangri, 2003; Powers and Carlson,
2001). Under current law, “willful infringement” occurs only when an infringer is
aware of the patent and believes the patent is valid and believes that its conduct
infringes. The law has developed a complex set of rules requiring the company to
obtain an attorney’s opinion as to the proper scope and validity of the patent;
reliance in good faith on that opinion will insulate a defendant from liability for
willfulness. Reform proposals suggest that given the real uncertainty as to scope and
validity of patents, the doctrine of willful infringement should be abolished or at
least modified to put it on a more objective footing.

Other reform proposals push in the opposite direction—acknowledging that
the scope and validity of patent rights are uncertain and ensuring that the law
accurately reflects that uncertainty. Thus, the FTC (2003), Lemley (2001) and
others have proposed legislation or judicial action to lower the burden of proof that
a challenger must meet to invalidate a patent. Currently, a challenger must estab-
lish invalidity based on “clear and convincing evidence.” The FTC recommends
a lower standard based on “the preponderance of the evidence.” Although it
does not support the FTC’s recommendation, even the American Intellectual
Property Law Association (2004) has proposed scaling back the application of
the presumption of validity through judicial interpretation. Reducing the pre-
sumption of validity could also work in tandem with the Super Patents idea—
Super Patents would get a strong presumption of validity, but ordinary patents
would not."’

19°A few scholars have even suggested increasing uncertainty for patents whose validity is not in doubt.
Ayres and Klemperer (1999) observe that the ratio of marginal profits to deadweight loss grows large as
price approaches the monopoly price, and they argue that uncertain or probabilistic patent rights can
therefore confer most of the private benefits of a certain right to exclude at a fraction of the social costs.
They illustrate their general point using a model in which a) the patent holder would not have the right
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In deciding among reform proposals, it is worth remembering that reducing
litigation uncertainty is not, in and of itself, a goal in designing the patent system.
Some uncertainty is an inevitable part of any system involving litigation. Further-
more, litigation over patent validity could be eliminated entirely simply by making
the PTO’s validity determinations final—but few would advocate such a course. In
studying the uncertainty surrounding the patent system, we ultimately are inter-
ested not in that uncertainty per se, but rather in the effects of the patent system,
and its uncertainty, on innovation, inventors, competition and consumers.

Private Incentives to Challenge Patents

If court challenges to commercially significant but questionable patents were
fast and cheap, then improperly issued patents might have little market impact,
because they would quickly be challenged and overturned. Unfortunately, the
patent litigation process does not work in anything approaching this idealized
fashion.

The main problem with the litigation system can be demonstrated with an
example. Suppose that widgets are supplied in a competitive market consisting of
ten identical firms, each with constant marginal cost of $40 per unit. For simplicity,
suppose that demand for widgets is linear, given by P = 100 — Q, where P is price
and Q is quantity. The resulting competitive price of widgets is $40, and 60 widgets
are sold. Now suppose that a new method of producing widgets is developed which
lowers the production cost to $30 per unit. If this method is freely available to all
producers, the price of widgets will fall to $30 per unit, and quantity will rise to 70.
Suppose, however, that a patent is issued covering this new method of production.
Again for simplicity, suppose that the patent is held by a firm that does not produce
widgets. The owner of this patent selects a royalty rate, R, in dollars per widget, at
which it will license its patent to all widget manufacturers.

Begin with the case in which the patent is unquestionably valid. In this case,
widget manufacturers have a choice to make: continue producing at $40 per unit
or take a license, produce at $30 per unit using the new and superior method of
production, but pay royalties. From the perspective of the patent holder, setting the
optimal royalty rate is a problem of monopoly pricing. No one will pay a royalty
greater than $10 per unit, since that is the cost savings associated with the patented
process. Indeed, the monopoly outcome is for the patent holder to choose a royalty

to stop a rival from infringing, but rather could only seek compensatory damages after the patent
expired, and b) even these damages would only be awarded with some probability. While we agree that
conventional patent policy is “inefficient at the margin” in the sense they describe, it is not clear to us
how their proposal could plausibly be made operational.
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R* = 10."" The patent holder receives royalty payments of $10 per unit for 60 units,
appropriating the entire cost savings associated with its invention. There is a
deadweight loss of $50 resulting from the fact that only 60 units are produced, not
70, which would be socially optimal given the actual (social) cost of production of
$30 per widget.'?

Now change the story to reflect probabilistic real-world patents. Suppose that
the ten widget producers are aghast that this patent was issued and insist that the
patented method was obvious to someone skilled in art at the time of the patent
application. Indeed, we may imagine that, following the publication of some basic
research in the public domain, the widget producers soon learned how to apply
those research findings to their production methods and thus lower their costs by
$10 per unit. Perhaps they even made significant, technology-specific capital in-
vestments. Meanwhile, unknown to them, someone outside the industry had filed
for a patent covering this technology and convinced the PTO that its application
met the novelty and nonobviousness tests. For simplicity, let us suppose that the
patent at issue is highly questionable: there is only a 20 percent chance that the
patent would be found valid if tested in court. However, litigation involves some
cost, $C. Will any of the widget manufacturers challenge the patent?

If any individual widget maker considers challenging the patent, it must
consider two outcomes. If the patent is upheld, then the firm has spent $C and
gained nothing. If the patent is overturned, then all firms will be relieved of any
royalty obligations, and the price of widgets will fall to $30.'? Invalidating the patent
is a public good that benefits consumers of widgets, but not any one widget
manufacturer or even widget manufacturers collectively. Thus, no individual widget
maker can recover the $C litigation costs. Accepting the $10 royalty is a dominant
strategy for each widget manufacturer in this setting. In the end, consumers end up
paying $10 per widget to the patent holder even if the patent should never have
been issued. Furthermore, the prospect of the prize of $600 in royalties to the
patent holder will encourage rent-seeking behavior by patent applicants.

What is driving this striking result that even a weak patent can command
royalties approaching those of an ironclad patent covering the same claims? The
key insight is that invalidating a patent generates significant positive externalities,
and activities that generate positive externalities are undersupplied. There are very
strong reasons to believe that challenges to patents are undersupplied (Gilbert,
2004; Farrell and Merges, 2004). In practice, this means that companies accused of
infringing will tend to settle patent disputes—for example, by paying royalties—

" For a royalty rate R between zero and ten, the price of widgets will be 30 + R, and the quantity
produced will be 70 — R. The patent owner’s licensing revenues will be R(70 — R). This expression is
strictly increasing in R for R between zero and ten.

2 The $50 represents ten units not produced, with an average foregone social surplus of $5 per unit.
Each unit would have cost $30 to produce, and their average value to consumers would have been $35.
'* The key case is the Supreme Court’s decision in Blonder-Tongue Lab v. University of Illinois Found (402
U.S. 313 [1971]), under which an alleged infringer can prevent an infringement suit if the patent claim
asserted against it has been declared invalid in another case.
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rather than litigating. It may also lead companies to pool their patents inefficiently
and share royalties rather than engage in patent litigation (Gilbert, 2004; Choi,
2003). In a more general setting, Farrell and Shapiro (2005) show that the royalties
commanded by the owner of a probabilistic patent can easily be disproportionate
to the strength of the patent and are highest when a single licensee’s profits are very
sensitive to its own costs but not sensitive to the level of industry-wide costs.

We do not mean to suggest that our simple example provides anything
approaching a complete analysis of this problem, nor that the royalties commanded
by a patent are generally unrelated to the strength of that patent. In the example
just given, the widget manufacturers had no incentive at all to challenge patents
because their position is symmetrical and competition is perfect. In the real world,
participants in most industries have rents stemming from imperfections in compe-
tition, specific capital investments, oligopoly, product differentiation and brand
value and nonconstant marginal cost curves. As a result, most accused infringers
will have some incentive to challenge the validity of a patent, but that incentive will
be suboptimal. Whether an accused infringer has sufficient incentive to mount an
effective challenge will depend on a number of factors: how significant are those
rents; how readily they will be dissipated to competitors; how much money is at
stake based on past infringement; and what is the relationship between litigation
expenditures and success at trial? A company sued for $1 billion in royalties will
likely have the incentive to pay $5 or $10 million in legal fees even if competitors
will also benefit substantially; a company sued for $10 million in royalties may well
not have strong incentives to defend the suit. In short, the simple example just
presented is a polar case. But more general analyses show that serious problems
arise in relying on private parties to challenge questionable patents.

Just starting from the example sketched above, a number of questions spring
to mind. How would the analysis change if the widget manufacturers produced
differentiated products? How would the analysis change if the widget manufactur-
ers had made specific capital investments and produced subject to increasing
marginal cost, at least in the short run? How would the outcome change if existing
manufacturers could coordinate their decisions to challenge the patent (while still
being prohibited from colluding on price)? How would the analysis change if only
a few widget makers existed and they acted as oligopolists? Can downstream
consumers, the ultimate beneficiaries of a successful patent challenge in this
model, effectively band together to fight the patent? On the other hand, could the
patent holder fight back by credibly threatening to charge a higher royalty to
anyone challenging its patent than to those who agree to pay royalties without a
fight? Farrell and Merges (2004) offer insightful further discussion of these issues.
They emphasize two basic reasons why individual firms accused of patent infringe-
ment have suboptimal incentives to challenge the patents asserted against them:
1) the public good problem—the fact that rivals to the allegedly infringing firm will
benefit from a finding that the patent is invalid (or that its claims should be read
narrowly); and 2) the pass-through problem—the fact that higher uniform royalty
costs are passed through in the form of higher prices, thus muting the incentives
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of alleged infringers to avoid paying such uniform royalties.'* Farrell and Shapiro
(2005) ask more generally how holders of weak patents will structure their licensing
agreements to induce licensees to accept licenses rather than to challenge their
patents.

Since invalidating a patent provides a public good, typically to the benefit of
competitors and consumers, one can naturally consider policies to overcome this
public-good problem. One standard approach for dealing with public goods is to
reward or subsidize those who contribute to the public good. For example, one
might subsidize those who successfully challenge patents by instituting a bounty
system (Thomas, 2001; Miller, 2004). An alternative reward would be to give certain
exclusive rights to the party who successfully challenges a patent. The Hatch-
Waxman Act, which grants a limited period of exclusivity to the first generic
supplier to challenge a pharmaceutical patent, has this flavor. These incentives are
counterbalanced by the fact that a company that initiates a post-grant opposition
signals to the patent holder that it may be infringing the patent. In the words of
industry participants, a firm that initiates a post-grant opposition effectively “paints
a big target on its back.”

A second standard approach is for the government to supply the public good.
The government can and does challenge some issued patents when the PTO
re-examines a patent, perhaps in response to third party complaints or information.
However, such government-led re-examinations are currently rare. One way around
this problem would be to empower a government agency to challenge patents
based on information provided by interested industry participants, even ones who
remain anonymous. The Federal Trade Commission, with its consumer-oriented
mission, might be suitable for this task, perhaps working in conjunction with other
agencies that could contribute their technical expertise in different areas of science
and technology. Another approach is to encourage public interest organizations to
challenge suspect patents. Two such organizations, the Electronic Frontier Foun-
dation and the Public Patent Foundation, have begun to file administrative chal-
lenges to patents.

A final approach is to impose restrictions on the agreements that litigants can
reach to settle patent cases, in order to prevent agreements that harm competition.
We discuss such restrictions in the next section.

" Farrell and Merges (2004) also assert that the outcome of patent litigation tends to be tilted toward
the party spending more on litigation, which tends to be the party with the most at stake. Therefore, if
the patent holder has much more at stake than does any individual alleged infringer, even if litigation
occurs, the outcome may be tilted in favor of the patent holder. While this may well be true as a general
matter, we strongly suspect that expenditures on litigation are subject to diminishing returns, so such
differences may be of little significance in high-stakes cases. A firm spending $1 million litigating a
patent case will likely do much better than a firm that spends only $100,000, but it does not follow that
a firm spending $20 million will do much better than a firm spending $15 million.
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Antitrust Limits on Patent Settlements

Of the 1.5 percent of all patents that are litigated, some 95 percent of the cases
end in settlements rather than verdicts. This figure does not count all of the
settlements that happen without suit ever being filed. The prevalence of actual and
potential competitors entering into patent settlement agreements that restrict
competition raises important questions about possible antitrust violations.

Some antitrust limits on the settlements of patent disputes between rivals are
unquestionably needed. Consider an incumbent monopolist who faces the threat of
entry from a single potential entrant. The monopolist owns a patent that it is
asserting against the potential entrant. For simplicity, assume that both parties
agree that if fully litigated, the patent will be found valid with probability P. Suppose
that the patent at issue is valuable only in this market, and that no other potential
entrants exist, so no public-goods problem arises with invalidating this patent.
However, consumers are affected by the presence or absence of competition, so
externalities remain associated with the decision to litigate or settle and the terms
on which a settlement occurs. There is no reason to assume that bargaining
between the monopolist and the potential entrant to maximize their joint profits
will lead to a socially optimal settlement.

Indeed, the incumbent monopolist and the potential entrant will quite prob-
ably achieve an anticompetitive settlement, at least in the absence of antitrust rules
limiting the manner in which they can resolve their dispute. As long as monopoly
profits are greater than joint duopoly profits, the monopolist and the entrant will
have an incentive to negotiate in a way that leads to the monopoly level of output
and the monopoly price. In comparison with litigation, such a settlement would
deprive consumers of the competition that would arise if the patent were declared
invalid, which would occur with probability 1 — P. For a relatively weak patent,
consumers can be significantly harmed by an agreement between the incumbent
monopolist and the potential entrant that maximizes their joint profits. In the
limiting case as P approaches zero, a weak patent can be used as a fig leaf to cover
an agreement not to compete.

The expected joint profits of the incumbent monopolist and potential entrant
are higher from a clever settlement agreement than from litigation. Expected
profits from settlement depend upon the terms of the settlement. But consider an
easy way for the parties to settle and achieve full monopoly profits: the incumbent
can pay the potential entrant not to enter the market.'” Intuitively, settlement leads
to higher joint profits for two reasons: settlement eliminates the chance that

!> How big a payment is needed? By litigating the entrant, E can earn expected profits of (1 - P) X
— Cp, where 7 represents I7s profits and Cj; represents Is litigation costs. The incumbent M can induce
E to agree not to enter the market by paying £ an amount > ( 1 - P) X 7, — C, Is there a mutually
agreeable level of I? Yes. Including the payment of F, M earns m,, — I, where m,, represents the
incumbent’s profits if there is no entry. In contrast, by litigating, M would earn expected profits of P *
my + (1 - P) X 7 — C,,, where m represents the incumbent’s profits if entry occurs. Settling is superior
to litigating for Mif and only if my,— FF’> P X 7, + (1 — P) X m;— C,;, which can be written as I'<< (7,
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profit-dissipating competition will break out if the patent is proven invalid, and it
avoids litigation costs.'® A particularly corrosive form of settlement occurs when the
litigants collude to ask the court to vacate a decision it has already rendered, often
one holding a patent invalid or construing its scope narrowly. A published court
decision on the validity or scope of a patent is a public good, and courts should
refuse to vacate their opinions upon settlement. Nonetheless, judges sometimes do
vacate earlier decisions at the request of the litigating parties.

Of course, it is blatantly illegal for a monopolist to pay its sole potential
competitor to stay off the market. Nor could such a payment be hidden in the form
of an acquisition: under U.S. antitrust law, a monopolist is not allowed to acquire
its sole potential entrant. But is this same payment anticompetitive in the context
of a patent settlement? Does the answer depend upon the strength of the patent?

The courts have been grappling with this issue, and more generally the
antitrust limits on patent settlements, in a series of cases over the past five years
(Hovenkamp, Janis and Lemley, 2003, 2004b; Cotter, 2003). Many of these cases
have arisen from settlements between incumbent pharmaceutical manufacturers
and potential generic competitors who they have accused of patent infringement,
largely because the Hatch-Waxman legislation regulates entry into the market and
therefore gives a pharmaceutical patentee who settles with a generic some power to
keep out all competitors, not just one (FTC, 2002; Morse, 2002).

The courts have devoted most of their attention to settlements involving
payments from incumbents to would-be generic suppliers, known as “reverse pay-
ments” because they flow from the patent holder to the challenger, in contrast to
conventional licensing payments that challengers make fo patent holders. Courts
have come to different conclusions on the legality of such reverse or “exclusion
payments.” For example, Abbott, the maker of Hytrin, a very successful drug used
to treat hypertension and enlarged prostate, was faced with potential generic entry
by Geneva, which Abbott accused of infringing its patent. Under their 1998
settlement, Abbott agreed to pay Geneva $4.5 million per month for some period
of time in exchange for which Geneva agreed not to enter the market. The
Eleventh Circuit found that this agreement was not per seillegal and instructed the

— ;) X (1 -P) + Cy. There are mutually attractive levels of F if and only if (1 — P)* 7, — Cp < (my,—
;) X (1 - P) + C,. Rearranging, this is equivalent to

(7 p =1 1) X (1=P) + Cp+ C.>0.

Assuming m,, > m; + 7, i.e., that competition dissipates total profits, this inequality must be satisfied.
' These dangers are not limited to the case of a single potential entrant. With multiple potential
entrants, the firms still benefit as a group if they can agree to licensing terms that support the monopoly
outcome. However, the presence of multiple potential licensees requires much more complex multi-
party negotiations. We do not mean to suggest that the monopoly outcome necessarily can be achieved
in all cases. Among other things, it requires significant barriers to entry in order to work. See Farrell and
Shapiro (2005) for further analysis along these lines.
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District Court to reconsider the case.'” A variant of this pattern arose in a case
involving Schering-Plough, the maker of the prescription drug K-Dur 20, which is
used to treat low potassium. Schering-Plough entered into an agreement with
Upsher-Smith, a potential generic competitor, which involved a payment from
Schering-Plough to Upsher-Smith and an agreement by Upsher-Smith not to enter
the market before a specified date. The Federal Trade Commission has found this
agreement to be anticompetitive and held that agreements of this sort are pre-
sumptively unlawful. The Eleventh Circuit reversed. The courts have yet to establish
a clear and uniform approach to these cases.'®

Previous work by the authors and others has argued that patent settlements
involving payments in excess of avoided litigation costs by incumbent patent
holders to potential entrants accused of infringing should be presumed to be
anticompetitive (Hovenkamp, Janis and Lemley, 2003; Shapiro, 2003a, 2003b;
Cotter, 2003, 2004; Leftler and Leffler, 2002, 2003). The likely effect of such
payments is to delay entry, either in comparison with the outcome of litigation over
the patent or in comparison with a settlement not involving these payments.'?
Neither competition nor innovation is promoted by allowing the owner of a weak
patent to pay would-be challengers to refrain entirely from competing during the
lifetime of the patent.

Defenders of such agreements, and some courts, have argued that the antitrust
laws should not be used to weaken patent protection, and that the patent at issue
might well not be invalid (Schildkraut, 2004; Crane, 2004). We agree that a patent
holder does not violate the antitrust laws by excluding rivals who have been proven
to infringe a valid patent; the essence of a patent is a right to exclude others from
practicing the patented invention. But a patent does not give its owner the right to
exclude rivals who are allegedly infringing, at least not without a court order.
Payments from patent holders to alleged infringers in exchange for their agreement
to stay off the market therefore go beyond the patent grant and exclude allegedly
infringing competition, to the detriment of consumers (Shapiro, 2003b). If a

7 Valley Drug Co. v. Geneva Pharmaceuticals, Inc., 344 F. 341294 (11th Cir. 2003). On remand, the district
court once again found the agreement illegal. Shapiro has served as an expert witness for Kaiser, a
purchaser of Hytrin who claims to be injured by Abbott’s agreement with Geneva.

'8 The decision of the Federal Trade Commission in this case, In the Matter of Schering-Plough Corporation,
et al., is available at (http://www.ftc.gov). In contrast to the Abbott-Geneva agreement just noted, the
Sixth Circuit found a similar agreement between Hoescht Marion Roussel and Andrx regarding the drug
Cardizem CD to be per seillegal (In re Cardizem Antitrust Litigation, 3322 F. 3! 896, Sixth Circuit, 2003).
In yet another case, the District Court ruled that a similar agreement involving Cipro was not per seillegal
because the strength of the patent must be considered as part of the antitrust analysis (/n re Ciprofloxacin
Hydrochloride Antitrust Litigation, 261 F. Supp. 2°¢ 188, E.D.N.Y. 2003). This court later found the Cipro
agreement to be lawful.

' Willig and Bigelow (2004) argue that in cases involving negotiated entry dates, such reverse payments
can be procompetitive. They thus oppose a per se rule prohibiting such payments. Under the standard
we favor, such payments would be presumptively anticompetitive, giving the settling parties the chance
to demonstrate in a given case that justifications such as those offered by Willig and Bigelow—based on
risk aversion, imperfect capital markets and asymmetric information—apply with sufficient force to
overcome the presumption.
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patent holder believes that it properly has the right to exclude an alleged infringer,
the patent holder can seek a preliminary injunction forcing the alleged infringer
from the market. Such preliminary injunctions may be granted if the patent holder
is likely to prevail and would suffer irreparable harm from the allegedly infringing
competition, perhaps because the alleged infringer would not be able fully to
compensate the patent owner for damages if the patent is later found to be valid
and infringed. Indeed, in the pharmaceutical context, in which every reverse
payment case so far has arisen, the law provides for an automatic preliminary
injunction for 30 months; reverse payments are an effort to extend the period of
exclusion beyond that point without having to litigate the patent. Importantly,
courts will deny a preliminary injunction if serious questions exist about the validity
of the patent, so the patentee’s decision to settle with a reverse payment rather than
to seek an injunction provides some evidence about the perceived strength of the
patent. In addition, we show in our previous articles that one often can infer a
certain degree of patent weakness from the fact that the patent owner is paying to
avoid the risk that its patent will be found invalid, especially if the payment is large.
Therefore, large reverse payments are inconsistent with a claim by the patent
holder that its patent very likely would be found valid if litigated.

Patent settlements take many forms and can raise a variety of antitrust issues
even when they do not involve reverse payments from patent holders to alleged
infringers to stay off the market. Virtually every licensing agreement can be seen as
the settlement of a potential patent dispute. In other cases, patent disputes are
settled through mergers or acquisitions or by forming patent pools or engaging in
cross-licensing. Some pharmaceutical companies have settled with would-be ge-
neric suppliers by negotiating a date at which the generic supplier could enter the
market; Hovenkamp, Janis and Lemley (2003) have argued that such agreements
are reasonable so long as they do not include a reverse payment. Patent applicants
also settle interference disputes in which each claims to be the first to have come
up with an invention; such settlements will typically involve a payment from one
side to the other because the side conceding priority is giving up potential owner-
ship of the patent (Hovenkamp, Janis and Lemley, 2004a).

Most settlements are quite reasonable in competitive terms, and thus we face
the complex question of identifying those few settlements that are anticompetitive.
Shapiro (2003a) proposed a framework for establishing the antitrust limits on
patent settlements based on the following principle: the settlement cannot lead to
lower expected consumer surplus than would arise from ongoing litigation. This
rule is similar in character to existing antitrust rules relating to mergers and to
licensing agreements, as reflected in the Horizontal Merger Guidelines and the Anti-
trust Guidelines for the Licensing of Intellectual Property issued by the Federal Trade
Commission and the U.S. Department of Justice. The rule proposed and analyzed
by Shapiro also respects the rights of patent holders, while preventing companies
from using the cover of patent settlements to engage in cartel-like agreements. For
better or worse, applying this rule typically requires some assessment of the strength
of the relevant patents, either directly or by inference. In the “reverse payment”
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cases described above, the presence of a substantial payment from patentee to
accused infringer may well imply that the patentee paid for a reduction in compe-
tition in comparison with ongoing litigation. In contrast, this same framework
implies that simple licensing agreements cannot be presumed anticompetitive:
royalties will reflect the underlying strength of the patent, since no licensee will
burden itself with high royalties unless the patent is indeed likely to be found valid
and infringed. Shapiro (2003a) studies a variety of other, more complex types of
settlements, including mergers and patent pools as well as negotiated entry dates.

Conclusion

The patent system does not grant an absolute right to inventors to exclude others
from practicing their inventions, as many economic models assume. Rather, the patent
system gives the patent holder a right to fry to exclude others by asserting its patent
against them in court. The actual scope of a patent right, and even whether the right
will withstand litigation at all, are uncertain and contingent questions. This uncertainty
is not an accident or mistake. Rather, it is an inherent part of our patent system, an
accommodation to the hundreds of thousands of patent applications filed each year,
the inability of third parties to participate effectively in determining whether a patent
should issue, and the fact that for the vast majority of issued patents, scope and validity
are of little or no commercial significance. Modeling patents as probabilistic rights
requires us to rethink reform of the patent granting process, patent opposition pro-
cedures, our approach to patent litigation, the efficacy of litigation as a means of
invalidating patents that were improperly issued and antitrust policy toward the settle-
ment of patent lawsuits.

m We thank Rochelle Dreyfuss, Joe Farrell, Richard Gilbert, Rose Hagan, James Hines, Paul
Klemperer, Josh Lerner, Kevin Quitterson, Timothy Taylor and Michael Waldman for their
input, including comments on an earlier draft.
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