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ABSTRACT

This paper presents a new method of analyzing patent reform proposals through the use of Differential Impact analysis.  
We argue that reform proposals which differentially impact ‘bad’ patents over ‘good’ patents should be favored over those proposals which do not.  The strong form of the Differential Impact test is that a reform must reduce the incentives for obtaining or asserting bad patents without reducing those same incentives for good patents.  The weak version of the differential impact test simply requires that a reform reduce the incentives for obtaining or asserting bad patents more than it reduces those same incentives for good patents.  
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“We can’t reject something just because it’s stupid.”
– Esther M. Kepplinger, Deputy Commissioner of the U.S. Patent & Trademark Office. 

“Microsoft Patents Ones, Zeroes.” 

· The Onion, March 25, 1998.

INTRODUCTION
Patent reform is on the national agenda because of a widespread perception that changes in the standards of patentability, the increasing importance of the information economy and the sheer volume of applications before the United States Patent and Trademark Office have combined to bring the U.S. patent system to a point of crisis. Technology heavyweights including Intel, Microsoft, and Oracle argue that although the patent system is the foundation for the United States' global leadership position in technological development, there is a pressing need to restore the balance between the rights of patent holders and the broader social good of encouraging innovation. These companies fear that, rather than encouraging the “progress of science and the useful arts” as required by the U.S. Constitution,
 declining patent quality and overly broad patent rights are reducing incentives to invest in manufacturing, research and development.
 Even obvious beneficiaries of the patent system, such as IBM which receives more U.S. Patents than any other company, strongly support calls for patent reform.

Bad patents and costly litigation lie at the heart of the crisis of confidence in the patent system. Academics, business leaders and government officials have all expressed concerns that too many patents are issued for “inventions” that are obvious, vague or already widely used.
 In addition to patents that should never have been issued, attempts by patent holders to extend their rights to devices and services that bare little or no relationship to their initial patent application are equally problematic because the scope of issued patents is hopelessly unclear.
 
The technology sector’s calls for reform have begun to resonate in the media, in the Supreme Court, and yet efforts in Congress to implement patent reform legislation have repeatedly failed. Editorials from several major papers decry that “there’s something rotten in the U.S. patent system;”
 “the U.S. patent system is profoundly flawed;”
 and that “the nation’s patent system is a mess.”
 The Supreme Court has recently heard cases on the scope of patent injunctions,
 the limits of patentable subject matter,
 the status of patent rights in antitrust proceedings
 and the application of the experimental use doctrine in clinical trials.
 In addition to these cases, the Court has recently granted certiorari in KRS International, a case that calls into question the Federal Circuit’s jurisprudence in relation to obviousness.

In 2005 Congressional Representatives Lamar Smith and Howard Berman, proposed a bi-partisan reform bill that would have dramatically changed the patent landscape.
  However, that bill was shelved at the end of 2005 because of time restrictions and the failure of the House Judiciary Committee to negotiate a consensus between technology interests, the pharmaceutical industry, and independent inventors.
 Undeterred, Representative Smith has again proposed significant changes to the U.S. patent system, this time under the rubric of the Patents Depend on Quality Act 2006, (“the PDQ Act”) (H.R. 5096) introduced earlier this year.
 Regrettably, this legislation also seems destined to be shelved because of looming mid-term elections in November.
These days it seems that everyone has an idea as to how the U.S. patent system should be reformed.
 The Federal Trade Commission (FTC)
 and the National Academy of Sciences (NAS)
 have both issued comprehensive reports on the subject in the last few years; there have at least 15 days of Congressional hearings devoted to patent reform;
 and there is an extensive law review literature proposing reforms to the way patents are examined, changes to substantive patent law doctrines, and structural reform of patent litigation.
 However, as the failure of the Patent Reform Act of 2005 and the likely failure of the PDQ Act demonstrate, there may in fact be too many reform proposals currently on the table. What is missing from the patent reform debate is a rational methodology by which Congress can prioritize its reform agenda – this article addresses that gap by proposing a test of Differential Impact for patent reform. 
Many of the current reform proposals proceed from the assumption that patents are either too easy to get, or too easy to enforce – an assumption which is, as yet, unproven. In contrast, as discussed in detail in Part II of this article, we do know with some certainty that bad patents are too easy to get and too easy to enforce. If the patent system is to continue to fulfill its constitutional function of promoting rather than hindering innovation, we must tailor patent reform to address the problems related to bad patents without unduly prejudicing the interests of the holders of good patents. Consequently, rather than attempting to strengthen or weaken the exclusive rights of patent holders across the board, we believe that the highest priority should be given to those reforms that have a Differential Impact: i.e. those reforms that are likely to raise the cost of obtaining or enforcing a bad patent more than they raises the cost obtaining or enforcing a good patent. The failure of the legislative reform efforts underscores the importance of prioritizing the most important elements of patent reform – those with Differential Impact.

The structure of the article is as follows. Part I begins with an introduction to the problems created by bad patents and a brief survey of the major changes to the patent system currently being proposed. Rather than simply defining bad patents as patents that should not have been issued, we argue a more complete definition focuses on the manner in which patents are used. A functionalist definition of bad patents reserves the term for patents that are asserted to cover a product or activity that no reasonable fact finder could find it covered. Part I also introduces the differential impact test for evaluating patent reform proposals. The differential impact test we propose is simply that patent reform should be targeted to address the problems related to bad patents without unduly prejudicing of good patents. In other words, rather than attempting to strengthen or weaken the exclusive rights of patent holders across the board, we believe that the highest priority should be given to those reforms that are likely to raise the cost of obtaining or enforcing a bad patent more than it raises the cost of a good patent. 
To analyze which reforms are most likely to have a differential impact on bad patents, it is first necessary to understand why the patent office issues bad patents and how bad patents continue to survive in the market place. Part II examines the origin of bad patents and applies two different economic models to explaining their persistence. The first model focuses on a potential infringer’s incentives to challenge a bad patent, the second model focuses on a patent holder’s incentive to assert a patent.  Part II explains the phenomenon of bad patents in terms of both the apparently low quality of patent examination and the complex, uncertain, expensive and time-consuming nature of patent litigation.  
Part III then assesses the major patent reform proposals against the test of differential impact in light of the economic models developed in the previous section. The conclusion of this analysis is that the differential impact test strongly supports the adoption of some kind of system of post grant review of patent validity. Post grant review can have a differential impact on bad patents by significantly lowering the cost of challenging the bad patents. The differential impact test supports the adoption of post grant review to enhance the incentives of private actors to oppose bad patents. A well designed system of post grant review will not impose a significant burden on good patent holders because those few good patents that are occasionally subject to review are unlikely to be found invalid. Furthermore, post grant review will actually benefit good patents by reducing uncertainty and information asymmetries relating to patent quality.

Part IV explains how the differential impact test not only supports the idea of post grant review in general, but also how it can be applied to building a better model for post grant review than those currently on the table. Looking at post grant review through the lens of differential impact leads us to propose a very different kind of system to that embodied in current legislative and other proposals. In short, we propose (i) adopting a variable presumption of validity depending on the level of review that a patent has been subject to; (ii) implementing a multiple stage system of post grant review with two distinct stages in order to balance the goal of greater scrutiny for bad patents with the need to minimize potential harassment of good patents; and (iii) bringing questions of claim construction into post grant review such that both sides of the bad patent phenomenon can be addressed. These proposals are all designed to ensure that post grant review provides a low cost way to challenge bad patents, but does not undermine the value of good patents. 
PART I.  THE NEED FOR A PRIORITIZING TOOL
A. 
The Problem With Patents

Historically patents were intended to reward research and innovation; however, in its modern incarnation, the U.S. patent system now creates numerous perverse effects that undermine that central mission. Some of the more trivial illustrations of the perversity of the modern patent system include patents such as the Tarzan Swing Method,
 the Beerbrella,
 a Method for Exercising Your Cat (with a laser pointer),
 the Hair Comb-over Patent,
 and the Peanut Butter & Jelly Sandwich patent.
  These patents are silly, but they are typically of little consequence except to prompt the question, “what else has the patent office been doing?”  The real damage to the effectiveness of the patent system is done by ‘bad patents’ – patents which either should never have been granted, or are asserted well beyond their legitimate scope.
  

The danger of bad patents is that they undermine the incentive function of the patent system. The patent monopoly imposes costs on third parties who must either license patents or incur costs to avoid infringing them.  Where patents are properly granted and properly asserted, the monopoly cost of the patent holder’s rights and her incentive to invest in innovation are two sides of the same coin.  However, the system creates the wrong incentives if all the advantages of a patent monopoly are in fact available to those who merely industriously create or collect patents, as opposed to those who invest (directly or indirectly) in innovation. If a baseball player could get a home run from hitting a foul ball, there would not be much incentive to try to hit the ball into the field.
 

As the NAS notes in its 2004 report, “patents on trivial innovations may confer market power or allow firms to use legal resources aggressively as a competitive weapon without consumer benefit.”
  Bad patents divert scarce research and development dollars from engineering to lawyering; they also divert patent licensing revenue from the holders of good patents.  A proliferation of unmeritorious allegations of patent infringement and subsequent litigation is clearly bad for defendants, but it is also bad for those companies that have invested in innovation and rely on the patent system to protect that investment. The aggressive tactics of the holders of bad patents increase the cost for good patent holders in signaling that their claims of infringement must be taken seriously. 

 The availability of robust patent protection acts as a significant stimulus to investment in research and development and innovation. However, when aggressive patent holders can extract substantial license fees simply through leveraging the overwhelming costs and delays involved in challenging a patent, whether good or bad, the incentives to get a good patent are reduced and the overall burden of the patent system on society is increased. 

Consider the hypothetical example of Carla, a small internet retailer.  Just before the critical holiday retail season, Carla receives a letter from a patent licensing firm. The letter states that the firm is willing to negotiate a license, based on the firm’s asserted patent rights, concerning a particular aspect of internet-based shopping cart checkout technology.   The firm offers the license for an annual fee of $50,000. 

Carla is suspicious of the validity of the patent because the claimed invention seems too broad and abstract to be assertable. She is also suspicious because the idea of this electronic shopping cart technology has been in common use for so long that it does not seem like something she would equate with patented technology.  Armed with these suspicions, Carla asks Jane, a friendly patent lawyer, for some help.  After reviewing the letter and the patent, Jane offers several pieces of information and advice: (1) the patent should probably never have been issued for a number of reasons, most obviously because it was “anticipated” by an earlier invention that the patent office examiner was not aware of;
 (2) for $30,000, Carla can get an opinion letter that says the patent is invalid and that even if was valid, Carla does not infringe it;
 (3) without such a letter, Carla may be liable for triple damages and attorney’s fees for the entire period since she received the letter if she is later found to infringe the patent;
 (4) Carla probably can’t go to court to have the patent declared invalid because she lacks standing for declaratory judgment;
 (5) even if Carla could persuade a court to hear her case, it would probably cost her around $800,000 to invalidate the patent (give or take a few hundred thousand);
 (6) given that the patent is likely flawed, Carla could submit it to the patent office for an administrative process known as reexamination – but if she does, she either won’t be able to participate meaningfully in that reexamination process;
 or worse still, if she incorrectly loses in the PTO, she won’t be able to make the same arguments again in any later court proceeding.
 In the end, Jane cheerfully suggests that Carla should consider paying the $50,000, regardless of the likely invalidity of the patent. 

This is the real perversity of the current patent system: rational actors will license patents they strongly suspect are either invalid, or simply do not apply to them, because all the alternatives are worse.     

Public misgivings as to the integrity of the patent system are undoubtedly fueled by absurd patents such as the Tarzan Swing Method and the Method of Exercising a Cat.
 However, the actual assertion of bad patents is probably more corrosive to public confidence in the patent system, than the mere existence of silly patents. The BT hyperlink patent provides a good example.  

In 2002, telecommunications giant British Telecom (“BT”) attempted to assert patent rights over the creation hyperlinks on the internet.  One of the many striking things about BT’s claims was that this patent was initially filed in 1976, well before the technology they effectively claimed to own was invented.
  BT’s U.S. Patent No. 4,873,662, eventually issued in 1989, describes a system where multiple users can access data on a central computer by using remote terminals.  BT claimed that this patent read on the technology used in internet hyperlinks.   BT contacted various Internet Service Providers and demanded license fees for the ISP’s actions, claiming those actions facilitated the infringement of the patent by providing ISP subscribers with access to the internet.  When eventually challenged in federal court, BT’s infringement claims were dismissed on summary judgment, with the judge holding that no reasonable jury could have found that the scope of the patent’s claims covered internet hyperlinks.
  While the bad patent assertions by BT were eventually removed from the market place, they were still able to cause significant financial harm before they were formally rejected.   

B.
Reform Proposals

Congress has recently been invited to consider a wide range of tonics to cure what ails the patent system, this sub-section briefly reviews some of the major reforms under consideration. These proposals are later evaluated in relation to the Differential Impact test.
 The cornucopia of reform proposals can be dived into three main groups, examination reform, substantive doctrinal changes, and proposals to reform the structure and procedures of patent litigation. 

1.  Examination Reform

The first group of reform proposals relates to the process by which patents are examined and ultimately issued by the patent office. Given one of widely perceived problems with the patent system is that too many suspect patents are issued, the simple solution appears to be to improve the quality of examination thus removing bad patents at the source.    
Indeed, the patent office itself has taken up the cause of examination reform, proposing significant changes such as limiting the applicant’s right to file continuations,
 streamlining the examination process by requiring applicants to designate representative claims for initial examination,
 launching an online peer review pilot project that seeks to ensure that patent examiners will have improved access to all available prior art during the patent examination process,
  and changing the rules relating to Information Disclosure Statements to encourage patent applicants to give the patent office the most relevant information related to their inventions in the early stages of the review process.
 

The patent office has also recently proposed a new “accelerated examination” procedure that would offer a final decision on patentability within 12 months to applicants who meet restrictive criteria. Under the proposed rules, accelerated examination applicants must file electronically, conduct prior art searches; submit all prior art that is closest to their invention, identify all the limitations in the claims that are disclosed in the submitted references (with accurate citations to the references), explain the relationship of the prior art to the invention on a claim by claim basis, limit the patent to three independent claims and no more than 20 claims in total.  Accelerated examination applicants must also agree to have an interview with the patent examiner.

In addition to changes initiated by the patent office, the PDQ Act proposes three significant changes to patent office procedure. First, the PDQ Act would change the uniquely American “first inventor” rule to the international standard of “first inventor to file.”
  Second, the Act provides for Pre-grant opposition.
  If passed in its current form, the PDQ Act will the current law to allow third parties to submit references to the examiner during prosecution of a patent application.  Third parties who are concerned that a piece of relevant prior art has been overlooked by the applicant will no longer have to wait for the patent to issue, they will be able to submit that prior art 6 months after the patent is first published. Third, the PDQ Act provides for the mandatory publication of patent applications.
  Most patent applications are already published after 18 months under the current regime; the significant change contemplated by the PDQ Act would be to make publication mandatory.

2.  Doctrinal reform

The FTC, the NAS and the academic community have all suggested numerous doctrinal reforms for patent law. Significant proposals include: (1) raising the threshold of non-obviousness,
 (2) narrowing the scope of willful infringement;
 (3) lowering the burden of proof on patent alleged infringers from the daunting “clear and convincing evidence” test to a more rational “preponderance of the evidence” test;
 and (4) curtailing the availability of injunctions for patent infringement.
  These proposals are assessed in light of the differential impact test in Part III of this article.
3.  Litigation Reforms
In addition to changes to patent office procedure and substantive patent doctrines discussed above, Congress is also being asked to consider major changes to the entire structure through which patent disputes are litigated. Again, there is a considerable array of reform proposals on the table ranging from providing incentives for third party patent bounty hunters, facilitating collective action by alleged infringers, to creating an administrative review system for determining patent validity as an alternative to district court litigation.
Bounties and Fee-Shifting: 
The three bounty/fee-shifting proposals reviewed below illustrate the diversity of recommendations on the Congressional table. For example, John Thomas proposes encouraging third parties to assist the patent office in its search for invalidating prior art by rewarding them with a bounty for any relevant prior art that reads on the purported invention.
  Under the Thomas proposal, the patent office would publish the patent application and invite the public to submit prior art before the patent is issued.
  If application claims are rejected based on these third party submissions of prior art, the submitting party would receive a bounty determined by the patent office and paid by the applicant.
  As an alternative, Joseph Miller advocates a litigation stage bounty.
  Miller suggests that third parties should receive a bounty in situations where the “court voids a patent claim on a ground that the patentee could have prevented by diligently and candidly researching, drafting, and prosecuting its patent application.”
  
Jay Kesan offers a related, but distinct proposal.  Kesan proposes a one-way, pro-defendant, fee-shifting system in which the patent holder pays the costs of litigation if at least some of the patent claims are invalidated on the basis of prior art which was reasonably discoverable by the patentee during prosecution.
 Ordinarily a patent holder has very little incentive to diligently research the prior art or to submit only those claims that are likely to survive litigation stage review.  However, punishing the patent holder in those cases where reasonable and diligent research would have suggested that the patent claims were invalid changes the patent holder’s incentives at the time of prosecution. Patent holders who choose not to conduct thorough prior art searches either during prosecution or before attempting to enforce their patents would expose them selves to increased litigation costs if their claims prove to be invalid. 
 

Cooperative Patent Challenges: 
Carl Shapiro has suggested that one solution to the problem of bad patents is to make it easier for government agencies with an interest in consumer welfare such as the FTC, or public interest advocacy groups such as The Electronic Frontier Foundation and the Public Patent Foundation to challenge the validity of suspect patents.
 Shapiro further suggests that the antitrust authorities should make it easier for potential infringers to collectively defend their rights by “making it clear that cooperative efforts to challenge patents will generally not be considered illegal collusion, even when such efforts involve horizontal rivals who are seeking to pay less for a technological input, or license.”
 
Mandatory Joinder:
Edward Hsieh proposes facilitating cooperation among alleged infringers by allowing for the mandatory joinder of all potential defendants and thus consolidating all defendants in a single action. He argues that mandatory joinder would lower the individual defendant’s costs of litigation, reduce overall litigation costs, prevent patentees from suing smaller companies first, and encourage defendants to challenge bad patents.

Post Grant Review: 
The FTC, the NAS and a wide array of commentators have urged Congress to authorize the patent office to administer a system post grant review of patent validity (post grant review).
 The Patent Reform Act of 2005 and the PDQ Act both adopt variations of the post grant review model.  Post grant review would supplement the current third party and inter-partes reexamination systems which are rarely used because of their prejudicial estoppel effects.
 The Patent Act provides that any issue raised by a challenger during reexamination cannot be revisited in a later trial involving that challenger.
 This means that any potential infringer who tries to invalidate a patent through reexamination must be willing to risk that the patent office will decide in its favor. The challenger has no opportunity to litigate any argument or prior art evidence used in reexamination should the patent office make a mistake. This estoppel effect makes reexamination extremely risky unless a potential infringer is already engaged in federal court litigation.

According to its proponents, post grant review would drastically reduce the cost of challenging bad patents and therefore help private parties fill the gaps left by an incomplete examination process.  In the words of Rep. Lamar Smith a system of post grant review will “provide meaningful, low-cost alternatives to litigation for challenging the patent validity.”
  
C.
A Differential Impact on Bad Patents
As the previous sub-section demonstrates, Congress faces a dizzying array of options when it comes to overhauling the patent system, but what is lacking from the patent reform debate so far is a framework for prioritizing these reforms. This article addresses that need by proposing that Congress should apply the Differential Impact test to determine which reforms are most pressing. We argue that the highest priority for patent reform should be reserved for those measures that will have a differential impact on bad patents. This raises two questions: first, what is it about a patent that makes it bad; and second, what is differential impact?
1. What are Bad Patents?

For all the discussion of falling patent quality and opportunistic litigation, there appears to be no agreed upon definition of what makes a patent “bad.” The term is often used loosely to denote patents that should not have been issued.
 Patents can fail to meet the standards of patentability despite being issued by the PTO.
 Currently, roughly half of all litigated patent claims are found invalid by the courts for reasons such as anticipation or obviousness.
 Are all these patents “bad”? Defining bad patents solely with reference to standards of patentability is problematic.  For example, it is not uncommon for a patent to be found to be invalid on the basis of prior art that the applicant could not reasonably be expected to have known about.
 Similarly, the uncertain nature of claim construction makes predicting the ultimate validity of any patent claim a speculative art at best.
 For these reasons we believe that it would be over-inclusive to define bad patents as those patents that should not have been issued given the wisdom of hindsight.  
As an alternative defining bad patents as invalid patents, we propose a functionalist definition of bad patents that focuses more clearly on those patents which are likely to distort the allocation of resources. Clearly, part of the definition of bad patents must encompass patents that a reasonably diligent applicant would have known failed to meet the statutory requirements of patentability. But this invalidity in not the only way that patents go bad. 
The second element of bad patents relates to patent scope.  Even a technically valid patent can become a bad patent if it is asserted beyond its legitimate scope.  The BT Hyperlink patent may well have been properly granted; however, it was the broad assertion of rights by BT that made the hyperlink patent a bad patent.
  A patent that should not have been issued and a patent that was validly issued by is now the subject of hyper-assertion both result in the patent holder claiming legal rights she does not in fact possess. 
In sum, the term bad patent should be reserved for patents that are asserted (by implication or otherwise) to cover a product or activity that no reasonable fact finder (in possession of all the relevant facts) could find it covered.  The reason for adopting this functionalist definition of bad patents is that we are less about whether a patent turns out to be technically valid, and more about whether it is used as the basis for an assertion of rights that is objectively lacking in merit. These are the patents that undermine the incentive rationale of the patent system. 
2. What is Differential Impact?
In his seminal 1958 review of the economic literature relating to the patent system, economist Fritz Machlup concluded that: 
No economist, on the basis of present knowledge, could possibly state with certainty that the patent system, as it now operates, confers a net benefit or a net loss upon society… If we did not have a patent system, it would be irresponsible, on the basis of present knowledge of its economic consequences, to recommend instituting one. But since we have had a patent system for a long time, it would be irresponsible, on the basis of our present knowledge, to recommend abolishing it. 
 

Machlup was not suggesting that there is no evidence as to whether the patent system has costs or benefits, but rather that there is substantial conflicting evidence as to the magnitudes of those costs and benefits. We are empirically uncertain about far too many things to know whether expanding or contracting scope or availability of patent rights will be beneficial.
 The interesting question is what we should do in the face of this uncertainty. Machlup himself saw no reason why uncertainty should lead to policy paralysis; he argued that regardless of the global uncertainty in relation to the patent system:
the student of the economics … need not disqualify himself as a judge of proposed changes in the existing system. ... a team of well-trained economic researchers and analysts should be able to obtain enough information to reach competent conclusions on questions of patent reform.

One of the most pressing problems in the patent system today is not that patents in general are too easy to obtain or too easy to enforce; rather it is that bad patents are too easy to obtain and enforce. The solution to this problem is not to simply make all patents less valuable.  Rather, the solution is to try and reform the system so that bad patents are more easily weeded out without undue prejudice to good patents. Ideally, any change to the current patent system must benefit companies that have invested in innovation and use valid patents to protect that investment; it certainly should not harm them.  In order to achieve this, we argue that the reform proposals garnering congressional attention should be uniformly assessed against a test of differential impact.  The strong form of this test is that a reform must reduce the incentives for obtaining or asserting bad patents without reducing those same incentives for good patents. The weak version of the differential impact test simply requires that a reform reduce the incentives for obtaining or asserting bad patents more than it reduces those same incentives for good patents.  

The Differential Impact test is necessary because of the empirical uncertainty as to the optimum scope of patent rights and because of the need for a more targeted legislative proposal that might have a better chance of being passed by Congress. There are many reform proposals that might make sense if we were rebuilding the patent system from the ground up; but, if we are pursuing less radical change, we must keep in mind the expectations of those individuals and corporations who have already invested in the current system.  

In Part I of this article we provided an overview of some of the more prominent patent reform proposals. The objective of article is to evaluate those proposals against the test of Differential Impact, but in order to make that possible, it is first necessary to understand why the patent office issues invalid and uncertain patents and how bad patents continue to survive in the market place. Accordingly, the next Part explores the origin and survival of bad patents. 
PART II
 THE ORIGIN AND SURVIVAL OF BAD PATENTS
The phenomenon of bad patents stems from both the apparent low quality of patent examination and the complex, uncertain, expensive and time-consuming nature of patent litigation.  It is important to understand the relationship between these two factors. If only an insignificant number of patents were improperly issued, it would not matter very much that patent litigation was so expensive. In this scenario, only good patents would be issued and so the burden of expensive patent litigation would fall largely on infringers with a real case to answer. Similarly, if challenging invalid patents was simple, quick and cheap, it would not matter if there were vast numbers of improperly issued patents. In this alternative scenario, alleged infringers would be able to quickly ascertain the likely merits of the patent holder’s claim by attempting to invalidate the patent. Knowing that alleged infringers will routinely test the quality of their patents, patent holders would have a strong incentive to only make defensible claims of infringement. In contrast the forgoing scenarios, the problems with the current patent system arise because too many potentially bad patents issue and because it is too costly for alleged infringers to challenge or test their validity.
 Accordingly, the problem of bad patents can not understood in one dimensional terms, it emerges from the interaction of the features of both patent examination and patent litigation. 
A.
Patent Examination

Bad patents emerge from the patent office due to a combination of limited resources and distorted incentives. Almost any patent lawyer will agree that the U.S. patent system is currently overburdened: there are too many patent applications and not enough examiners to ensure that the merits of each and every patent are properly assessed.  In the 2005 fiscal year, the PTO received over 380,000 new patent applications and issued more than 152,000 patents.
  Each one of those issued patents spent an average of two to three years in prosecution.
  Yet during that time, the average patent was probably only examined for as little as 18 hours and at most 41.5 hours.
 
The PTO currently has 4,200 patent examiners, but plans to hire to hire 1,000 patent examiners a year for the next several years to augment its current staff. 
 Even so, given the growth in the volume of applications over the last two decades and the likely turnover of examiners at the PTO,
 the office will struggle to keep pace with increasing demands for examination if no other changes are made to the system. The mismatch between patent applications and examination resources has resulted in considerable delays in the time it takes the patent office to issue a patent.
 The patent office currently faces a backlog as high as 885,000 applications, many of which have not even been assigned to an examiner yet.
 According to its 2005 annual report, the PTO estimates the average time it takes to get a patent to be about 29 months although the figure is much higher in certain fields such as software and business method patents.
 However, the agency reports that unless reforms are implemented or the agency’s budget is expanded the current backlog will increase to up to five years.
 
As the PTO struggles with the availability of examination resources, it must also face the recent extension of patentable subject matter into new fields.  In the past 25 years, legal and technological changes have combined to radically extend the application of the patent system to new areas, including software, business methods and genomics.
  
These new frontiers of patentability have increased the strain on the PTO in two ways. First, increasingly permissive rules on patentable subject matter have led to a deluge of patent applications in those fields.
 Second, new subject matter patents are more difficult for the patent office to examine because they can not simply turn to previously published patents to begin the search for prior art. In response to vigorous criticism of its treatment of new subject matter, the PTO instituted new policies in 2000 and 2001 designed to improve patent quality in some areas.
  However, the impact of the PTO’s new policies has been thus far difficult to judge. 
In addition, the patent office has been affected by “technology creep,”
 old classifications such as electrical, chemical and mechanical inventions have been displaced by far more complex fields like semiconductors, biotechnology and, nanotechnology. All of which require far more specialized expertise.
Even taking into account its limited resources, the PTO has been criticized for simply being too willing to grant patents. Arguably, the PTO’s internal culture and organization predispose examiners to granting patents too easily. Factors that might contribute to a culture of permissive patent issuance include: (i) patent examiners face no penalties for issuing ultimately bad patents;
 (ii) patent examiners are only rewarded for initial response to, and final determinations of, patent applications;
 and (iii) continuation, continuation-in-part, and divisional applications can be used to wear down an Examiner until at least some claims issue.
 

The FTC reports that the PTO’s approval rate might be as high as 98%.
  This is compared with a 67% approval rate in Europe and 64% in Japan.
  The PTO argues that the true figure is more like a 75% approval rate or even a 60% rate.
  However, a study by Quillen and Webster (adopted by the NAS) found that, accounting for continuations, continuations-in-part, and divisional applications, “the USPTO eventually issued patents on between 85 percent and 97 percent of the applications filed between 1993 and 1998…. This is “20 to 30 percent higher than official estimates [by the PTO], which have ranged between 60 percent and 70 percent for 20 years.” 
  Whatever the reasons for the PTO’s high rate of allowance might be, the fact that persistent applicants are almost always successful does not indicate a high threshold of quality control. 
The imperfect nature of patent examination is widely acknowledged; even the PTO acknowledges that its error rate is around 5%,
 although many believe that number to be much, much higher.
  The important policy question that flows from this is whether it is worth spending money to make patent examination any better.  Patent lawyers and a number of academics have called for better funding for the PTO to improve patent examination.
 In contrast, somewhat like Dr. Strangelove,
 a few commentators have suggested giving up worrying about the issuance of bad patents and learning to love a system of quick-and-dirty examination at the PTO – the theory being that poor quality patents will either be ignored by the market or dealt with through litigation.
 As Mark Lemley explains:
Society ought to resign itself to the fact that bad patents will issue, and attempt to deal with the problem ex post, if the patent is asserted in litigation. This result is admittedly counterintuitive. It depends crucially on the fact that very few patents are ever the subject of litigation, or even licensing. Because of this, money spent improving the PTO examination procedures will largely be wasted on examining the ninety-five percent of patents that will either never be used, or will be used in circumstances that don't crucially rely on the determination of validity.

Although the “rational ignorance” theory of patent examination is attractive, much like the rational ignorance theory of voting (from which its name is apparently derived),
 its advantages may be overstated. There are a number of reasons to suspect that bad patents are not effectively dealt with by market and judicial forces, as explained in more detail in the next section.
B.  The Persistence of Bad Patents 

Several structural features of patent litigation combine to shield bad patents from the scrutiny of the market. The delay, uncertainty and expense of patent litigation is central to the problem of bad patents for two reasons: first, alleged infringers have weak incentives to challenge bad patents and second, and just as importantly,  patent holders have strong incentives to over-claim their rights. 

1. 
Weak Incentives to challenge

Faced with the threat of litigation from the holder of a questionable patent, an alleged infringer will choose whether to (1) pay the license fees the patent holder demands, (2) challenge the validity or application of the patent, or (3) simply exit the market.
 One of the central problems with the current patent system is that there are many circumstances in which these choices will be dictated by the cost of litigation, not the validity of the patent holder’ claims.  In fact, the models discussed in this section demonstrate that as the cost of litigation increases, the validity of the asserted patent becomes less and less relevant to the alleged infringer’s decision to challenge. 

Both Farrell & Merges and Kesan & Gallo have developed formal models to determine whether litigation will adequately deal with the problem of bad patents.
  Their models are developed from the point of view of a potential defendant who is faced with the choice of either licensing, ignoring or challenging a patent holder’s assertion that some aspect of her business infringes on the patent holder’s rights.  We present here our own version of the challenger focused model which illustrates why alleged infringers will pay license fees rather than challenge bad patents in a significant number of cases.  

2.
Challenger Focused Model
The model described in this section looks at the world from the perspective of a potential infringer who has received some indication that a patent holder believes she is infringing and has demanded a royalty payment accordingly. The alleged infringer must decide whether to take a license, challenge the patent, or exit the field.
Variable Definitions:
	 π
	=
	Profit to the potential infringer over the lifetime of the product (excluding any costs relating to the patent)

	CL
	=
	Cost of license payments.

	CP
	=
	Additional penalty cost of license payments after challenging the patent and losing.

	L
	=
	Cost of legal challenge.

	I
	=
	Cost of gathering information related to patent validity.

	P
	=
	Cost of any damages as a result of losing a challenge to the patent.

	 α
	=
	Probability that the alleged infringer would be able to successfully challenge the patent.


Utility Functions:
	UWin
	=
	π – L – I

	ULose
	=
	π – L – I – CL – CP – P

	ULicense
	=
	π – CL – I

	UExit
	=
	0

	UChallenge
	=
	α (UWin) + (1– α) (ULose)


When faced with the scenario above, the alleged infringer of a potentially bad patent will decide whether to challenge the patent, take a license, or exit the field based on which is least costly or most profitable. Generally, an alleged infringer will challenge the patent if her utility from doing so exceeds her utility from simply accepting the license demands of the patent holder: i.e. if UChallenge > ULicense. However, if both challenging the patent or accepting the license would drive the alleged infringer out of business, i.e. if UChallenge> 0 and ULicense> 0, then the alleged infringer will simply exit the field. There are a number of different ways in which patent holders can obtain value from an individual patent or from a portfolio of patents: they can use patents to exclude competitors from certain markets and thus charge higher prices (exclusive); they can use the threat of exclusion to extract licensing fees (extractive); they can use the threat of retaliatory litigation to avoid paying licensing fees for activity that infringes on the patent rights of another party (defensive); or they can pursue a combination of these uses. These diverse applications can be accounted for in the model by simply treating all patent holders as being like extractive, but acknowledging that  exclusive and defensive patent holders charge different kinds of prices. In effect, exclusive patent holders charge royalties that no potential infringer could afford to pay. Similarly, defensive patent holders charge royalties denominated in the royalties they don’t pay for other people’s patents. On the other hand, extractive patent holders would prefer to get some direct revenue from their licensing targets and so will price their royalties such that at least some potential infringers can afford to pay them.
The challenger focused model holds that an alleged infringer will challenge the patent holder by contesting either the validity or the applicability of the patent where her utility from doing so exceeds her utility of simply accepting the license demands of the patent holder.

Challenge if: 

UChallenge > ULicense
This inequality can be expanded as follows: 

α (UWin) + (1– α) (ULose) > π – CL – I

α (π – L – I) + (1– α) (π – L – I – CL – CP – P) > π – CL – I

Expanding and restating in terms of L yields: 
L < αCL + (1-α) (CP + P) 






(equation 1)
In words, the model shows that an alleged infringer will challenge the patent holder if the cost of litigation (L) is less than the probability of winning (α) times the cost of the license plus the probability of losing (1-α) multiplied by the penalties associated with an unsuccessful challenge to the patent such as increased royalty rates and enhanced damages for willful infringement (CP + P). 
Comparative Statics

This yields useful comparative statics.
 First, as the probability of winning approaches total certainty, i.e. α → 1, the alleged infringer will challenge if litigation costs are less than the cost of licensing. 

Challenge if: L < CL as α → 1 



(Comparative Static 1)
This makes sense intuitively, as successfully challenging the patent becomes more likely, the costs of an unsuccessful challenge become less important. An interesting result from Comparative Static 1 is that the alleged infringer’s potential profit appears to have disappeared from the equation. But in actual fact, the alleged infringer’s potential profit is still significant as determinant of CL, i.e. CL = f(π). It is difficult to estimate what the average patent license demand is, but anecdotal evidence suggests that it is significantly less than the minimum threshold costs of patent litigation. Probably the most plausible method of valuing intellectual property is to view it in terms of the present value of the future stream of economic benefits that can be derived from its ownership.
 Under this method, royalty rates are directly tied to the profits of the alleged infringer. In practice patent license fees are frequently determined by seemingly arbitrary rules of thumb such as the “25 Percent Rule” or reference to past industry practices.
 Each of these methods is something of a “guesstimate”
 but it seems fair to assume that methods of valuation that were not a function of the alleged infringer’s potential profit would be displaced in the market by those that were. 
Although the cost of a patent license and the potential profit of the alleged infringer are closely tied, litigation costs are only weakly related to potential profit.  According to a recent survey conducted by the American Intellectual Property Law Association, litigating an individual patent case is likely to cost around $650,000 for a low valued patent and up to $4.5 million for a higher value patent.
  It is not surprising that parties in high stakes cases would spend more than those in lower stakes cases, but it is significant to note that litigation costs are probably not sensitive to the amount in dispute (which is at least indirectly related to the alleged infringer’s potential profit) below the $1 million dollar mark. 

The relationship between licensing costs and litigation costs is complicated. As a general matter one would expect parties to invest more in litigation as the stakes of a given dispute increase. However, expenditure on patent litigation only follows this assumption within a certain range of cases – those where the stakes are high, but not very high. Anecdotal experience suggests that outside of the $1 million to $25 million range, patent litigation costs tend to stick at the lower and upper bounds respectively. This is particularly significant at the lower boundary because it means that although licensing costs will be directly related to the alleged infringer’s profit potential, litigation costs will not. For example, a potential infringer contemplating challenging the validity of a patent has to expect that her litigation costs will amount to at least around $500,000,
 assuming that her profit is a mere $1 million and that a 5% royalty is customary in her industry, she has to weigh that $500,000 litigation bill against a license demand of only $50,000. 
The fact that only a small proportion of patent cases actually end in a trial on the merits should not make us any more comfortable with the high cost of patent litigation. In their recent empirical study of the resolution of patent cases, Jay Kesan and Gwendolyn Ball find that between seven and four percent of cases end with a final judgment in one form or other.
  However, the authors also find that a further seven to eight percent of cases are disposed of through summary judgment. The high cost of patent litigation might be less concerning if those cases that ended in summary judgment were considerably cheaper, but the evidence shows that they are not. For example, examining patent cases filed in 1997, Kesan and Ball find that the average duration of cases that terminated through a trial was just under two-and-a-half years but that cases from the same year that terminated through a successful summary judgment ended only about two months sooner on average.
 This indicates that the high cost of patent litigation is not merely a factor in those rare cases that make it all the way to a final judgment; it also affects those cases in which the defendant is able to win on summary judgment. 
The sticky nature of litigation costs at the lower boundary means that the majority of patent holder assertions will result in licensing costs that are far less than the lower boundary of litigation, as illustrated in Figure 2. Figure 1 depicts a density function of the distribution of potential patent cases in relation to the difference between litigation costs and licensing costs (CL – L). We suggest that the vast majority of potential infringers will be litigation costs will exceed licensing costs for the vast majority of potential infringers (represented by the shaded area on the left-hand side of the density function). 
Figure 1
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Because the majority of patent holder assertions will result in licensing costs that are far less than the lower boundary of litigation, the probability that an alleged infringer will challenge any given patent assertion is effectively zero in a large number of cases. Recall the first comparative static which indicated that, as the probability of success approaches 1, an alleged infringer would challenge if litigation costs were less than licensing costs. Figure 2 maps the predicted outcomes for a continuum of π given the distribution assumptions in Figure 1. 
Figure 2
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The result depicted in Figure 2 reflects anecdotal experience: at low levels of profit challenge is unlikely; at high levels of profit, challenge is very likely; there is a very small transition window in between where the probability of success is relevant to the alleged infringer’s determination. 
C.  Implications of the Challenger Focused Model
The Challenger Focused Model has at least six significant implications with respect to the survival of bad patents. These implications are: (1) the probability of successfully challenging the patent holder is only a significant determinant of whether an alleged infringer will challenge in a limited range of cases; (2) high litigation costs insulate bad patents from challenge; (3) the uncertainties of patent litigation insulate bad patents from challenge; (4) information asymmetries insulate bad patents from challenge; (5) challenges to bad patents are likely to be an undersupplied public good; and (6) enhanced damages and injunctions have a chilling effect on patent challenges. 
1. The Limited Relevance of the Probability of Success 
The probability of successfully challenging the patent holder in court is only a significant determinant of whether an alleged infringer will challenge in a limited range of cases.  To begin with, if the cost of licensing is lower than the minimum threshold of litigation, it never makes sense to challenge. Furthermore, if the patent holder’s royalty demands are high enough, it makes sense to challenge their patent in court almost regardless of the probability of success (depending on the salience of penalties for challenging unsuccessful, discussed below).  
2. High Litigation Costs Insulate Bad Patents from Challenge
Bad patents can remain unchallenged as long as the royalties demanded are less than the minimum threshold of litigation. Patent holders are in the driving seat in this regard because they get to determine what license fees they will demand, and they do so in full knowledge of the litigation costs faced by alleged infringers. Strategic patent holders can also effect the alleged infringer’s decision to challenge by raising the costs of challenging by seeking a temporary injunction and/or establishing a reputation for demanding extravagant license fees at the conclusion of fully litigated cases.
 
The costs of litigation can not be measured purely in terms of lawyer’s fees. In most cases, serious patent litigation distracts key personal from their core responsibilities. For example, Research In Motion, the Canadian company at the center of the recent Blackberry litigation was described as “critically distracted” by the protracted litigation.
 Patent litigation can also have a negative effect on relations with outside investors, either in terms of the stock price for publicly traded companies or the availability of future rounds of venture capital financing in smaller companies. The mere public announcement of a patent law suit can depress the defendant’s stock price on average 2 to 3%,
 and sometimes much more.
  In addition, the lingering cloud of patent litigation can be especially harmful to small firms, particularly those firms with limited product diversity.
  The extraordinary length of time it takes to invalidate a patent through litigation – 8.6 years on average – exacerbates this problem considerably.

It is difficult to precisely measure the costs of patent litigation, but according to one rough estimate, the total direct cost of patent litigation in the U.S. every year exceeds $2 billion.
 This figure excludes money actually paid by way of settlement or final judgment.
 As noted above, the American Intellectual Property Law Association Economic Survey places the average cost of patent litigation at around $650,000 for a low valued patent and up to $4.5 million for a higher value patent.
 As long as the minimum threshold of litigation costs remains high, bad patent holders will be able to avoid challenge by simply pitching the license demands below the cost of litigation. Any patent reform that reduced the minimum threshold of litigation costs would greatly decrease the ability of patent holders to do this.

3. The Uncertainties of Patent Litigation Insulate Bad Patents from Challenge
As the eBay case illustrates, once a bad patent issues it is much easier to convince the PTO of its error than it is to defend an allegation of infringement at a jury trial. Although eBay lost on the merits in federal court,
 it was far more successful in inter partes reexamination in the patent office. In January 2005, the PTO issued an initial ruling rejecting all of the claims contained in MercExchange’s online auctions patent; in March 2005, the PTO issued an initial ruling rejecting all of the claims contained in the MercExchange electronic consignment systems patent; and in May 2005, the PTO issued an initial ruling rejecting all of the claims contained in the MercExchange multiple database searching.
 These were all patents that eBay had been found to have infringed in its jury trial in the Eastern District of Virginia.
 
The challenger focused model addresses the potential infringer’s probability of successfully challenging a patent as opposed to the validity of the asserted patent per se. A number of factors combine to the result that the alleged infringer’s probability of winning and the probability that the patent is valid are not the same thing. The alleged infringer’s probability of successfully challenging the patent is not directly linked to validity because of the uncertain nature of patent litigation and the considerable risks of judicial error. As a normative matter, most patent challengers are confident that they should win, however the nature of patent litigation is such that very few can ever be sure as a predictive matter that they will successfully challenge a particular patent.  All litigation is uncertain to some extent, but anecdotal reports from judges and patent lawyers indicate that patent litigation is a particularly uncertain form of legal action.
  
The Uncertainty of Claim Construction

Although there are many causes of uncertainty in patent litigation, the claim construction process is probably the most significant. Claim construction is the critical stage of patent litigation where the court decides what the words describing the patent holder’s rights actually mean. Every patent includes “one or more claims particularly pointing out and distinctly claiming the subject matter which the applicant regards as her invention.”
 Theses claims define the boundaries of the patent holder’s rights with respect to the invention. However, because language is ambiguous and the path of technology is unpredictable, there will often be disagreements between plaintiffs and defendants as to the precise meaning of the patent claims. In the context of a patent claim, even seemingly straightforward words such as “a,” “or,” “to,” and “when” become the subject of contested argument. In the recent Federal Circuit decision in Phillips v. AWH,
 the court wrestled with the question of whether the term “baffles” should be given its ordinary meaning as a “means for obstructing, impeding, or checking the flow of something” or whether it should be read restrictively based on the patent’s written description to exclude structures that extend at a 90 degree angle from the walls.

Before 1996, claim construction was regarded as a question of fact, however, in Markman v. Westview Instruments, the Supreme Court determined that claim construction was a question of law. 
 By making claim construction a question of law, the effect of Markman has been to significantly increase the Federal Circuit’s discretion in reviewing claim construction. 
Unfortunately, the Federal Circuit has not settled on a consistent methodology for claim construction, leading to significant doctrinal instability and confusion at the lower courts.
 Indeed, Federal Circuit reversal of Markman hearings has become so routine that many judges and attorneys to wonder why they bother with claim construction hearings at all.  At least one district court judge has expressed the view that:

the only thing that really is predictable in this area of the law is that we district judges will likely get it wrong, or at least that the Federal Circuit will say that we got it wrong.

Confirming this pessimism, Christian Chu finds that for cases involving claim construction and filed between January 1, 1998, and April 30, 2000, the Federal Circuit modified the district court judge’s claim interpretation in 44% of the cases and reversed it in 30% of cases.
 
Ostensibly, a Markman hearing should give parties a firm understanding of what subject matter is covered by the patent at issue.  Unfortunately, the significant chance that any claim interpretation made by a district court judge will be overturned or revised on appeal dilutes the effectiveness of the Markman process.  In reality the scope of the patent is unclear at every stage, from issuance through litigation and appeal.  In essence, parties must proceed through the decision making and litigation process with often erroneous claim and scope interpretations.
  
Claim construction is also rendered uncertain for potential infringers by the by the doctrine of equivalents. Under the doctrine of equivalents a court will extend the scope of the patent holder’s rights beyond the literal language of the patent claims to cover an infringing product or process that is unsubstantially different
 or “performs substantially the same function in substantially the same way to obtain the same result.”
 The doctrine of equivalents is intended to protect the patent holder from “unscrupulous copyists” who would otherwise evade their rights by making minimal modifications to the patented product or process.
 In reality the doe probably does more to protect patent holders from the incompetence of their attorneys than anything else. The Supreme Court argues that the inherent ambiguity of language and the unpredictable path of technological innovation require some flexibility be extended to patent holders in the form of the doe.
 However, what the Court does not seem to take account of is the ways in which the doe itself exacerbates the ambiguity of claim language.
 As Josh Sarnoff explains, the modern doctrine of equivalents extends a patent's scope beyond questions of identity “whether the product or process is an embodiment of the claimed category - to a less-constrained question of similarity.”
 
The doctrine neutralizes the expansive effect of the doctrine of equivalents with respect to claims that have been narrowed during the course of patent prosecution,
 however, the presumption of prosecution history estoppel only applies to amendments made for a “substantial reason related to patentability.”
 Although the doctrine of prosecution history estoppel might in some senses be described as an antidote to the expansive effect of the doctrine of equivalents, it is by no means an antidote to the uncertainty and confusion that equivalents adds to the already uncertain arena of claim interpretation.
The Presumption of Validity

A second significant cause of uncertainty in patent litigation is the Federal Circuit’s interpretation of the presumption of validity. According to the Federal Circuit, a defendant seeking to invalidate a patent must do more than cast significant doubt on the patent’s validity; she must prove by “clear and convincing evidence” that the patent is invalid.
  Although the current Patent Act clearly establishes that an issued patent carries a presumption of validity,
 it is only by virtue of case law that this presumption has been elevated to the high standard of “clear and convincing evidence.” This heightened standard of proof might make sense if patents were subject to a more rigorous system of examination, but given the very limited nature of patent examination at the patent office, it is particularly hard to defend as a matter of principle.
  In theory a defendant could simply factor the vagaries of the claim construction process and the clear and convincing evidence standard into her estimation of her probability of winning, but the practicality of doing so is another matter entirely. 
Even if the alleged infringer possesses what she believes to be “killer” prior art – e.g. something that shows that the supposed invention had already been described in a printed publication well before the patent owner’s claimed invention date – she must still ask herself whether this evidence will meet the gold standard of “clear and convincing.” It is entirely possible that a reasonably competent patent examiner would find that the prior art anticipated the invention but that a jury faced with the same evidence would be unconvinced.
  Given that juries in patent cases are comprised of lay people who are unfamiliar with both the relevant law and the relevant technology, it is hard to confident ex ante whether the most convincing evidence in the world will actually prove to be “clear and convincing” in a court room setting. This intuition is borne out in studies of jury decisions in patent cases which indicate that patent owners are significantly more likely to win at jury trials than otherwise.
 
The Effect of Uncertainty
The uncertainty of patent litigation is significant because it reduces the alleged infringer’s expectation of successfully challenging a bad patent. Put simply, the alleged infringer may have a well founded objective belief that a patent is invalid, but she can never be very sure of what the patent claims will be taken to mean or how much evidence will be required to overcome the clear and convincing evidence standard. This uncertainty clearly disadvantages risk averse parties and it also makes patent holder threats to pursue litigation more credible because almost no assertion of rights by a patent holder is too far-fetched.
4. Information Asymmetries Insulate Bad Patents from Challenge
Information asymmetries insulate bad patents from challenge by deterring alleged infringers from challenging bad patents because of the extra informational costs they impose. An essential problem with bad patents is differentiating them from good patents. When an alleged infringer receives a threat letter, she may have very little information upon which to assess its merits.  In contrast, the patent owner generally has much greater knowledge of the validity and scope of her patent.  She knows things such as the amount of effort that was made to research the prior art before the patent was filed, her success in extracting license fees from other targets, the strength of the patent in light of the known prior art, and the prosecution history – including any narrowed claims.  
These information asymmetries are such that, at least at the early stages, a weak lawsuit may be difficult to distinguish from a strong lawsuit.  An alleged infringer can do a number of things investigate the quality of a patent that is threatened against her: she can hire lawyer to research the patent; she can hire engineers to research the technology; and/or she could gather information on her own through public and private sources.  All of these activities may change her evaluation of how likely she is to successfully challenge the patent holder, but only by increasing the alleged infringer’s information costs. Furthermore, some information asymmetries can only be overcome through discovery, which means spending several hundred thousand dollars on litigation.

5. Challenges to Bad Patents are Likely to be an Undersupplied Public Good
As a several commentators have observed, the Supreme Court’s Blonder-Tongue decision
 creates an ironic public good problem for any individual who seeks to challenge the validity of a patent. Although an alleged infringer must bear the whole burden of pursuing her claim of invalidity, if she wins she must share the benefits of her labor with the whole world, including all her competitors.
 This suggests that unless alleged infringers can find some method of coordinating, they will not supply the optimum level of resistance to the demands of patent owners.
 

A related problem is that in some markets, the alleged infringer’s utility from successfully challenging a patent may be overstated by the challenger focused model. Some alleged infringers will be able to simple pass royalty costs through to the consumer, as long as the alleged infringer’s competitors are also subject to the same costs.
 Furthermore, some alleged infringers may use the threat of patent litigation as an opportunity to raise their rivals costs by settling patent disputes early at a discount.
 If two parties are involved in patent litigation, and both realize that the invalidation challenge will be successful, each party actually has an incentive to settle the litigation through licensing.  The patent holder’s incentive is obvious due to Blonder-Tongue: if she settles with the defendant, she maintains some chance of enforcing the patent against future defendants.  Not quite so obvious is that the alleged infringer’s incentive to settle can be just as compelling, even if her expectation of victory is high.  An alleged infringer who settles cheaply can not only avoid sharing her victory with competitors, she can actually impose a higher cost on those competitors if the appearance of settlement increases their perception of the validity of the patent. 
 

Farrell and Merges point to the case of Gilbert Hyatt’s negotiations with North American Philips Corporation as an example.
  Gilbert Hyatt was a non-manufacturing patent holder who sought royalties from manufacturers in the LCD industry.  Many of the targeted competitors considered litigation, but Phillips Corporation chose to settle the dispute early, in return for beneficial terms.  As part of the settlement, Phillips agreed to help Hyatt extract royalties from other competitors in the field.

Joseph Miller highlights a different example
 of the incentive-to-settle using the Amazon “one-click” patent case against BarnesAndNoble.com.
  The district court found the Amazon “one-click” patent not invalid and issued an injunction against Barnes and Noble’s use of it on their shopping website.  However, the Federal Circuit later vacated the preliminary injunction and concluded that Barnes and Noble had “mounted a substantial challenge to the validity of the patent in suit.”
  While not formally deciding the invalidity of the patent, the Federal Circuit remanded the decision back to the district court with what amounted to a step-by-step explanation of how and why the district court was to invalidate the patent.
  Instead of accepting the certain invalidation of Amazon’s patent by the district court, Barnes and Noble settled the case.  The result left “Amazon’s patent intact as a barrier against one-click offerings from other e-tailers” and the “once embattled booksellers … thus aligned their interests behind the patent’s likely invalidity.”

The combined effect of the public good nature of challenging a patent and the pass through problem means that not only will defendant’s have sub-optimal incentives to challenge a patent in the first place, but that even when they do it will almost certainly be in their interests to accept a settlement at some stage before a final judgment is entered. Consequently, even if bad patents are initially challenged, we should not be confident that alleged infringer’s will pursue those challenges to completion. 
6. Enhanced Damages and Injunctions have a Chilling Effect on Patent Challenges
The challenger focused model set forth in the previous section shows that the penalties associated with an unsuccessful challenge become increasingly significant as the probability of successfully challenging the patent falls. Since its formation, the Federal Circuit has tended to exacerbate these penalties through its increased willingness to order preliminary and final injunctions,
 award enhanced damages for willful infringement,
 and its greater flexibility in calculating patent damages in general.
 
 The possibility of a preliminary injunction can have a substantial chilling effect on a potential infringer’s willingness to pursue litigation. The effect of a preliminary injunction has been described as “the financial equivalent of nuclear winter” because of the economic hardship and disruption it imposes on defendants.
 Furthermore, settlements and royalties negotiated in the shadow of an injunction are likely to be distorted where the patent only relates to a small component of some larger product (or service) but has the ability to holdup the entirety. 
Despite the Federal Circuit’s recognition that a preliminary injunction is “a drastic and extraordinary remedy that is not to be routinely granted,”
 the court now routinely issues preliminary injunctions
 in patent infringement cases.
  In a 1983 case, Smith International, Inc. v. Hughes Tool Co.
 the Federal Circuit held that an immediate irreparable harm to the patent holder should be presumed whenever the validity and continuing infringement of the patent had been established.
 Since then, the court has further stated that “[t]he presumption of irreparable harm [now] acts as a procedural device which places the ultimate burden of production on the question of irreparable harm onto the alleged infringer.”
  This stance is inconsistent with the Supreme Court’s decision in eBay,
 and will likely be reversed in the near future. 

The distorting effect of the threat of treble damages and attorney’s fees for willful infringement is widely recognized. According to Federal Circuit case law, the application of treble damages and attorney’s fees is appropriate where an infringer had “actual notice of [the plaintiff's] patent rights” and failed “to exercise due care to determine whether or not [she was] infringing” upon those rights.
 However, the Federal Circuit’s interpretation of “actual notice” is so liberal that it can be satisfied by a company’s in-house engineers or patent attorneys learning of the patent.
 The steroidal nature of willful infringement rule has three predictable consequences. First, a significant number of technology companies direct their personnel not to read patents.
 Second, when they cannot avoid learning about the existence of a patent, many companies will obtain non-infringement opinions in order to demonstrate their exercise of due care in avoiding infringement.
 [expand: are these opinions actually worth anything? ] Third, some alleged infringers settle cases they might otherwise pursue because of fear of attorneys fees and treble damages. 
D. The Limits of Challenger Focused Model

The challenger focused model illustrates that it is easy for bad patents to go unchallenged because of certain structural features of modern patent litigation. In particular, high litigation costs; uncertainty in litigation; information asymmetries; the public good problem and enhanced the enhanced penalties of losing a court challenge deter alleged infringers from mounting a challenge to the validity of the patent holder’s rights. The cumulative effect of these factors is that the overall incentive for any given potential infringer to challenge a patent is often very weak, even if the probability that the patent is invalid is very high.  
The challenger focused model predicts that an alleged infringer will challenge the patent holder if the cost of litigation is less than or equal to the probability of winning multiplied by the cost of the license plus the probability of losing multiplied by the penalties associated with an unsuccessful challenge to the patent such as increased royalty rates and enhanced damages for willful infringement. Or, in terms of the notation,

Challenge if:  L < αCL + (1-α) (CP + P) 




(equation 1)
All other things being equal, the higher litigation costs rise, the less likely an alleged infringer will be to challenge. As noted above, when probability of success is very high, the most important factor determining whether an alleged infringer will challenge is the ratio of litigation costs to licensing costs. If patent holders can keep their royalty demands at less than the cost of litigation, alleged infringers are unlikely to challenge, no matter how confident they are of winning.  If the minimum threshold for litigation is several hundred thousand dollars, keeping patent royalty demands below this amount is easy for the patent holder to do.  If the minimum threshold for litigation was considerably less, as it would be under a system of post grant review, it would be very difficult for the holders of bad patents to rely on licensee capitulation.

As discussed in the previous section, the challenger focused model shows that the alleged infringer’s prospects of success are often not significant in deciding whether to challenge a patent. Furthermore, even where the prospects of success are a significant factor in the alleged infringer’s decision making process, they are only indirectly related to the validity of the underlying patent because of the uncertainties of patent litigation and information asymmetries. This is an important insight of the challenger focused model, but it is also important to understand that the lack of relevance of the validity of the underlying patent applies equally to good patents as to bad patents. Much of the reform literature advocates reducing the structural disincentives to challenge bad patents without acknowledging the role these features play in protecting good patents. The same factors that insulate bad patents from challenge are also a significant component of the value of all patents – whether they are good or bad.   
Under the current system, the holders of good patents have almost as much to fear from a challenge to the validity of their patents as bad patent holders.  This may seem counter-intuitive, but recall that the label “bad patent” is not synonymous with invalid patents. Bad patents are those which are asserted to cover products or activities that no reasonable fact finder could find they did in fact cover – either because the patent was obviously invalid, or because the patent claims were obviously too narrow to support such assertion.  Many good patents will turn out to be invalid once put to the test of litigation because of the vagaries of claim construction and other shifts in patent doctrine. Furthermore, a certain percentage of valid good patents are likely to be incorrectly invalidated due to judicial error. As a result, even the holders of good patents have a lot to lose from patent litigation. 
The challenger focused model is very useful for explaining why bad patents survive, but in order to identify reform proposals that will reduce the value of bad patents without affecting the value of good patents we need a model that focuses on the patent holder’s incentive to assert bad patents rather than the alleged infringer’s incentive to challenge them.  In the next section we present an assertion focused model. 

E. An Assertion Focused Model 
In this section we present a new model for analyzing patent reform proposals. Instead of focusing on the potential infringer’s incentive to challenge a patent, this new model focuses on the patent holder’s incentive to assert her patent, including the relationship of the incentive to assert to the quality of the underlying patent. We begin with the proposition that a rational patent holder will assert her rights so long as the expected value of assertion is greater than the expected cost. 
Variable Definitions:

	 γ
	=
	Probability of target accepting a license.


	 π
	=
	Gross profit to patent holder from licensing the patent.

	 T
	=
	Cost to patent holder to locate and engage potential licensees (a.k.a. targets).

	 R
	=
	Cost to patent holder from retaliation efforts by the target.

	 δ
	=
	Probability of retaliation by adversarial target from the point of view of the patent holder.


The patent holder’s utility in asserting her patent is a function of the cost of finding a target (T), the probability that the target will accept a license (γ), the licensing revenue the patent holder will derive if the target accepts the license (π), and the probability and gravity of the target retaliating against the patent holder, δ is the conditional probability of retaliation, and R is the cost of retaliation.
The possibility of retaliation is the cornerstone of this model. Every assertion of right by the patent holder carries with it some possibility that the target will retaliate. [δ is a conditional probability, the probability that the target retaliates given she does not accept the license.] When a patent holder sends an infringement notice to an alleged infringer, she hopes that the target will agree to her demands without complaint. However, the patent owner also faces a risk with each new potential licensee that their target will not only try to evade paying license fees, but that they will also attempt to reduce or entirely eradicate the commercial value of the patent. The most obvious form of retaliation a target can inflict is to bring an action for declaratory judgment that the patent is both invalid and not infringed. Other more subtle forms of retaliation include publicly defying the patent, thus forcing the patent owner to either sue or implicitly acknowledge it is unable to enforce its claims.
Utility function:

The patent holder’s utility in asserting her patent can be expressed in terms of the notation as follows:
UAssert: γ(π - T) + (1 - γ)(T + δR)
The patent holder will assert if 
UAssert > 0
γ(π - T) > (1 - γ)(T + δR)

Restating in terms of δR yields: 

Assert if: δR < (γπ – T)/(1 - γ)





(equation 2)
The most important implication of this model is that where targeting costs are low and the prospect of retaliation is small, this inequality will almost always be met. Accordingly, a rational patent holder will broadly assert her patent, even where the probability that a target will accept a license is low. Thus a rational patent holder will have an incentive to broadly assert regardless of the low quality of the patent or the low probability that any one potential infringer will accept a license. 
Note that the probability that a target will accept a license offer is not completely outside of the patent holder’s control.  A target’s propensity to accept a license will depend in part on the cost of the license, the more the patent holder demands from the target, the more likely it is that the target will refuse to pay.
  A target’s propensity to accept a license will also depend on how effectively they have been targeted, The more accurately the patent holder identifies her potential targets and the more effort she expends to make her threats of litigation credible, the more likely it is that a target will opt to license. Both of these are factors within the patent holder’s control.  So, in terms of the notation, 
γ = f(π,T). 
Furthermore, sophisticated patent holders will seek out those with the lowest probability of retaliation or the lowest ability to inflict significant retaliatory costs through protracted litigation and send them an “offer to negotiate a license” letters. Once a few licensees have signed up, the patent holder can expect γ to rise and δ to fall among new targets as word gets out that other licensees have signed up or the patent holder develops a market reputation.  This reputation can be as much for litigiousness as for the quality of their patents.    
So far, the assertion focused model treats good and bad patent holders the same. In an ideal world a target’s willingness to accept a license would depend on the nature of the patent assertion – they would reject the assertions of bad patents and seek to invalidate them through litigation. However, as the Challenger Focused Model indicates, uncertainty and information asymmetries discourage alleged infringers from challenging patents. In fact, because uncertainty and information asymmetries have a leveling out effect, they increase the target’s willingness to accept a license from bad patent holders and reduce their willingness to accept a license from good patent holders.
 

In the face of substantial information asymmetries, a target is likely to over-estimate the validity of bad patents and underestimate the validity of good patents. In other words, if all patents look the same to an alleged infringer, their willingness to accept a license will be unrelated to the underlying quality of the patent. If the holder of a good patent knows the patent to be good, it is in her best interest to communicate this information to the target.  Alternatively, if the holder of a bad patent knows the patent to be bad, it is in her best interest to restrict any information about the quality of the patent.  But the problem faced by good patent holders is that whatever steps they take to communicate the quality of their patent to the target will be imitated by bad patent holders. It is difficult to conceive of reforms to the current system that reduce γ for bad patent holders without similarly affecting good patent holders.

Although changing the patent system to have a differential impact on γ is unrealistic, reforming it such that the expected value of retaliation faced by good patents starts to diverge form that of bad patents is more feasible. The introduction of a system of post grant review will expose all patent holders to an increased threat of challenge, or in terms of the model it will increase δ. But what is significant is that, as long as the system is designed correctly, the expected costs of retaliation will fall far more heavily on bad patent holders than on good patent holders. In terms of the model, RBad > RGood.

We expect post grant review to impose higher costs on bad patents because it allows patents to be reviewed for obvious errors at an early stage. In our view, post grant review will be most effective if it operates as an alternative to litigation that seeks to weed out the most clearly improvidently granted patents, as opposed to seeking to identify every single improvidently granted patent. If this high threshold of invalidity is adhered to validly granted patents should not be at substantial risk.
 We also expect post grant review to impose higher costs on bad patents because good patents will actually be advantaged by post grant review. Post grant review will reduce uncertainty and information asymmetries relating to patent quality because patents that survive post grant review are more likely to be taken seriously in the market than ones that have never been tested.  In this way, post grant review provides a signal of patent quality for good patents that bad patent holders face great costs in imitating. 

The primary recommendation is of the differential impact analysis explored in this paper is that Congress should prioritize the adoption of a system of post grant review because it is the reform with most potential to hinder bad patents without significantly effecting good patents. Post grant review should increase the expected cost of retaliation for bad patents by providing a mechanism for getting to the merits of patent earlier in the dispute and more cheaply. In the final part of this paper we propose a Multistage Post Grant Review (“MPGR”) system.  The critical difference between MPGR and the numerous other post grant review proposals is that while MPGR is intended to provide a low cost method of reviewing patents, it is also designed to maximize the differential impact on bad patents.
PART III.
APPLYING THE DIFFERENTIAL IMPACT TEST 
This Part provides a brief review of some of the more prominent patent reform proposals and evaluates them against the test of differential impact. The differential impact test we propose is simply that patent reform should be target to address the problems related to bad patents without unduly prejudicing of good patents. In other words, rather than attempting to strengthen or weaken the exclusive rights of patent holders across the board, we believe that the highest priority should be given to those reforms that are likely to raise the cost of obtaining or enforcing a bad patent more than it raises the cost of a good patent.

A.
Examination reform

As discussed in Part II.B. a number of interesting proposals to reform patent examination have been made over the last few years. Many of these proposals simply require the reallocation of resources within the PTO. To the extent that a reform proposal merely calls for the optimization of current resources, we consider it to be neutral in terms of our differential impact analysis. Reforms such as limiting the applicant’s right to file continuations, requiring applicants to designate representative claims for initial examination, online peer review and accelerated examination procedures,
 are within PTO’s discretion to implement and do not require legislative action. As such they are not the focus of this paper.
The harder question is whether more resources should allocated to patent examination. The problem with simply throwing more money at patent examination is that it is unclear to what extent additional resources will reduce the assertion of bad patents. 
 While improving examination for the small fraction of issued patents that are actually asserted would clearly be worthwhile, improving examination for the other 95% would largely be a waste of resources.
    
Spending more money on patent examination requires either getting more money from Congress,
 increasing patent filing fees or significantly increasing patent pendency.
 Assuming that we don’t want to divert the necessary funds away from health, education and national security, raising the quality of examination would do as much harm to the potential holders of good patents as it would to holders of bad patents.  Good and bad patentees are each likely to be deterred from filing applications as the cost rises and/or the pendency increases.
 Additionally, higher quality examination would advantage good patents over bad patents if the quality of a patent was ascertainable at the time the patent holder was making the decision to apply. We take no position on whether raising the quality of patent examination in general is justified, but we do observe that it is hard to justify from the perspective of the differential impact test because of the lack of focus on asserted bad patents.
The examination reforms proposed under the PDQ Act are all justified under a differential impact analysis. First, adopting the international practice of awarding the patent to the first inventor to file an application is clearly a long overdue rationalization of the current system.
  One advantage of a first to file system is that it reduces uncertainty by prompting earlier disclosure of the invention to the public.
 A first to file system is also advantageous because it would and harmonize U.S. patent law with that of most foreign countries.
 Such harmonization would consolidate the ownership of patent rights across national boundaries and allow for more streamlined examination internationally. Finally, it should be recognized that there is no significant downside to adopting a first to file system because the first to file is usually judged to be the first to invent in any event.
  
The second examination reform proposed under the PDQ Act is Pre-grant opposition.
  Allowing third parties to submit references to the examiner during the prosecution of a patent application should improve the quality of decision making at the margins for two reasons. First, patent examiners will have access information that they may have overlooked. Second, the mere fact that a third party has bothered to submit prior art sends a signal to the examiner that the patent is potentially significant and that she should devote more resources to ensure a thorough examination. 
This reform may have a differential impact because third parties are likely to target patents that are both commercially relevant and may be easily invalidated by prior art. Pre-grant opposition is likely to filter out some bad patents before they are even issued and it should also ensure that the claims of patents that are issued are more carefully scrutinized. Nonetheless, the overall impact of pre-grant opposition may be limited by its reliance on sophisticated third parties who are able to monitor the stream of patent applications as they are published and respond in a timely fashion. Furthermore, such a system would have to be monitored by the patent office to ensure that it was not abused to simply delay the issuance of valid patents in particular industries. 
The third examination reform proposed under the PDQ Act is mandatory publication of all patent applications after 18 months.
  Until relatively recently, patents filed in the U.S. would remain secret until the day they were issued by the PTO. This system was advantageous to patent applicants because it allowed them to hedge their bets by maintaining trade secret rights in the event that their application was ultimately unsuccessful. In 1999, Congress passed the American Inventors Protection Act which introduced the requirement to publish patent applications eighteen months after their earliest filing dates. However, the significance of that reform was undermined by the broad exception for applicants who did not file their patent application in any foreign publishing country. Those applicants were allowed to opt out of automatic publication.
  The relevant provisions of the PDQ Act will effectively close this loophole and make 18 month publication the rule for all patent applications. Mandatory publication would improve the patent system by reducing the possibility that third parties are taken by surprise by an issued patent. If a company is aware that a patent that reads on their business may issue in the near future, it has the option of negotiating a license with the applicant early on and to potentially design around the patent. Of course, this only helps to the extent that surprise is really the problem. (See Lemley/Shapiro forthcoming paper).

B.
Doctrinal reform

Differential impact analysis has some interesting implications for doctrinal reform. Of the four main areas of doctrinal reform reviewed in Part II.B, only one is strongly recommended under a differential impact analysis. In this sub-section we argue that while narrowing the scope of willful infringement is clearly advantageous in terms of differential impact, other reforms such as raising the threshold of non-obviousness, lowering the burden of proof on patent challengers, and curtailing the availability of injunctions for patent infringement cannot be recommended on the basis of differential impact. This does not necessarily mean that such reforms are ill-advised, but it does imply that they are probably not a legislative priority at this time. 

1.  Raising the Threshold of Non-Obviousness
The meaning and implementation of the non-obviousness standard has attracted a great deal of attention in the context of bad patents.  It is settled law that a patent should not be granted if “the subject matter [of the invention] as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art.”
  However, several decisions of the Federal Circuit have combined to limit the capacity of the patent office to reject a patent on the grounds of obviousness.
  For example, the Federal Circuit does not allow a patent examiner to reject an application using general knowledge, common sense or the examiner’s own understanding or experience unless that knowledge is “articulated and placed on the record” - a sometimes difficult standard to achieve practically. 
  This requirement is intended to prevent the examiner from indulging in hindsight, but it also has the effect of sometimes preventing the patent office from “reject[ing] something just because it’s stupid.”
  
Whether or not the Supreme Court or the Federal Circuit should raise the current standards of patentability relating to obviousness (or patentable subject matter) is the subject of legitimate debate.
  The Supreme Court has recently granted certiorari in KSR v. Teleflex to address the question of whether a finding of obviousness should require proof of some suggestion or motivation to combine prior art references.
  The doctrinal arguments in favor of reforming the Federal Circuit’s approach may be persuasive, but it is difficult to justify the reform on the basis of the differential impact test set forth in this article. The reason for this is simply that changing the standards of patentability changes what constitutes a bad patent, as a policy analysis tool, differential impact only makes sense if we take the existing standards of patentability as given. However, taking a broader view, we believe that imposing a more rigorous standard in relation to non-obviousness (and patentable subject matter) would more closely link patent rights to activity that confers a benefit on society.
2.  Narrowing the Scope of Willful Infringement
The defects of the current doctrine of willful infringement have been thoroughly reviewed elsewhere.
  The essential problem with the willful infringement doctrine is that it allows a patent holder to carefully craft an “offer to license” letter which puts a potential infringer on notice for willful infringement but does not expose the patent judicial review. This oddity arises because the Federal Circuit sets a high threshold for declaratory judgment on the one hand, and yet imposes a low threshold for the notice required to trigger willful infringement on the other hand.
 Before a potential infringer can file a motion for declaratory judgment pursuant to 28 U.S.C. § 2201, they must possess a “reasonable apprehension of suit.”
 
The effect of willful infringement doctrine is to increase the penalties for unsuccessful patent challenge. Furthermore, the zone of immunity between vague assertion and actions which create a reasonable apprehension of suit encourages patent owners to broadly and indiscriminately assert their rights.
If passed in its current form, the PDQ Act will eliminate this “willfulness zone” and reduce the incentive for patent holders to make indiscriminate “offers to license” by narrowing the application of willful infringement. The Act narrows the permitted grounds for finding willful infringement to cases where the patent owner presents clear and convincing evidence that the infringer either intentionally copied the patented invention with knowledge that it was patented or that the infringer received written notice from the patentee alleging acts of infringement in a manner sufficient to give the infringer an objectively reasonable apprehension of suit on such patent.
 The Act also restricts when a patent holder can plead willful infringement such that no determination that an infringer has willfully infringed the patent can be made before issues of validity and infringement are determined by the court.
 
In terms of the assertion focused model discussed in Part II, eliminating the willfulness zone would increase the probability of retaliation for bad patents but not for good patents. The reason for this differential impact is that good patent holders rely more on the strength of their patents to dissuade the filing of declaratory judgment actions, not the ambiguous wording of “offer to license” letters. Ending the “willfulness game” clearly meets the differential impact test.

3. Eliminating the Clear and Convincing Evidence Standard  
The Federal Circuit has interpreted the Patent Act’s presumption of validity for issued patents to mean that a potential infringer seeking to invalidate a patent must prove by “clear and convincing evidence” that the patent is invalid.
 This heightened burden of proof for those wishing to challenge a patent’s validity is intended to safeguard patent holders from frivolous and unsubstantiated attacks. However, the application of the clear and convincing evidence standard in relation to validity is difficult to reconcile with the realities of modern patent examination .
 As such, the clear and convincing evidence standard is frequently considered a prime candidate for revision.
  
Although we concede that the need for clear and convincing evidence of invalidity may have outlived its usefulness, we do not recommend simply changing to the more common preponderance of the evidence test because lowering the standard of proof required to challenge patent validity will not have a significantly differential impact on bad patents. Instead, reducing the threshold will decrease the value of all patents, regardless of whether they are good or bad. Arguably, lowering the burden of proof with respect to invalidity may have a weakly differential impact – i.e. one that would devalue both good and bad patents have a greater effect on bad ones. Even if this is the case, it does not provide a strong basis for doctrinal reform. Lowering the burden of proof for challenging the validity of a patent would certainly decrease the potential extortion of bad patents, but it would also devalue the patent portfolios of every good patent holder by making them more easily subject to unwarranted challenges. As an alternative to changing the standard, we propose creating a variable presumption of validity that would have a significantly differential impact.

4. Curtailing the Availability of Injunctions for Patent Infringement
In eBay v Mercexchange the Supreme Court rejected the Federal Circuit’s automatic imposition of an injunction for patent infringement and held that “well-established principles of equity require a plaintiff to satisfy a four-factor test before a court may grant relief in the form of a permanent injunction.”
 A plaintiff must demonstrate: (1) that it has suffered an irreparable injury; (2) that remedies available at law, such as monetary damages, are inadequate to compensate for that injury; (3) that, considering the balance of hardships between the plaintiff and defendant, a remedy in equity is warranted; and (4) that the public interest would not be disserved by a permanent injunction.
If passed in its current form, the PDQ Act will slightly amplify the effect of the Supreme Court’s ruling in eBay. The Act reaffirms the equitable nature of injunctions and provides that a courts must act “in accordance with the principles of equity” and may apply an injunction “on such terms as the court deems reasonable.”
  Significantly, the PDQ Act provides for an automatic stay of any injunction pending appeal if the defendant is able to show that stay would not result in irreparable harm to the owner of the patent and that the balance of hardships from the stay does not favor the owner of the patent.

The arguments for and against granting injunctions in favor on non-practicing entities have been covered extensively in the legal literature and before the Supreme Court.
 In terms of the differential impact test, it should be noted that the ability to obtain a final injunction adds significant negotiating leverage to both good and bad patents alike. There may well be good reasons to relax the Federal Circuit’s inflexible stance toward final injunctions, but this particular reform is not a high priority in terms of differential impact. 

C.
Litigation reform

The Challenger focused model shows that the high cost of patent litigation insulates bad patents from effective challenge in many cases. The Assertion Focused Model shows the patent holder’s decision to assert is directly tied to the probability that their targets will retaliate. Both models predict that changes to the structure of patent litigation significant potential to affect the behavior of patent holders and potential infringers.
1.
Fee-Shifting and Bounty Hunter Proposals  
The fee-shifting and bounty hunter proposals outlined in Part II.B effectively raise the alleged infringer’s expected gains form challenging a patent and/or lower the patent holder’s expected gains from asserting her patent. The bounty hunter proposals are effectively penalties for improvident patent drafting, whereas the Kesan’s fee-shifting proposal constitutes a penalty for asserting an improvidently drafted patent. Both these measures should have a differential impact in that bad patents have a higher probability of triggering these costs. 

However, while potentially having a differential impact on bad patents, the fee-shifting and bounty hunter proposals might be too aggressive in their attempt to enhance the incentives for challenging patents. Penalizing improvident patent drafting should stimulate patent holders to improve patent quality at the application stage; but, the resulting increased expenditure is not necessarily efficient given that the commercial value of the innovation will often be unknown at that time. If these penalties are reserved for those patent holders who fail to look for and disclose even the most readily available prior art, then they should not trouble good patent holders too much.  But, if such penalties are more broadly applied, they may substantially raise the legal costs of all patent prosecution in a way that discriminates more in relation to the budget constraints of the patentee than the quality of their patents.
 
Furthermore, larger companies are unlikely to view the bounty payoff as a significant revenue stream. Therefore, their incentives to challenge will remain unchanged with respect to the current system. Smaller niche firms may form solely for the purposes of submitting prior art in anticipation of bounty payouts. This would be mitigated by the requirement of submission fees, but still leaves open the possibility of continuing patent attacks by non-interested parties based solely on financial reward incentives.  Such a scenario inevitably leads to a low-quality of third party prior art submissions and thus an increase of costs across the board for all patent prosecution.  
Jay Kesan’s fee-shifting proposal is an important contribution. Ordinarily a patent holder has very little incentive to diligently research the prior art or to submit only those claims that are likely to survive litigation stage review.  Fee-shifting would attack this problem by effectively punishing the patent holder in those cases where reasonable and diligent research would have suggested that the patent claims were invalid. 

Fee shifting should have two important effects. First, the prospect of fee shifting changes the patent holder’s incentives at the time of prosecution. The risk of suffering an adverse award of costs should make at least some patent applicants consider performing a more through prior art search during prosecution and/or before attempting to enforce the patent. 
 Second, the prospect of fee-shifting should also reduce the incentives of potential infringers to settle strong invalidation cases early.  

Fee-shifting appears to have a differential impact because although all patent holders face slightly greater risks when they attempt to enforce their patents, the magnitude of those risks are tied the quality of the underlying patent. 
However, while properly designed fee shifting should have a differential impact on discouraging patent holders from pursuing weak cases, it should be noted that its actual effects in the patent context are somewhat speculative. As Herbert Kritzer notes, there is surprisingly little agreement among theoreticians as to the effect of fee-shifting on litigation in general.
  The few studies that have been performed have not been in the area of patent law and the findings may not be reliable in other contexts. For example, it is conceivable that a study involving Florida medical malpractice litigation may be subject to entirely different idiosyncrasies than studies of federal patent litigation.
  

In sum, while we see some potential for the fee-shifting and bounty hunter proposals, their contribution is very much contingent on the exact details of their implementation. 

2.
Facilitating Collective Action 
Cooperative patent challenges and mandatory joinder are both aimed at solving collective action problems relating to patent litigation. The difference between the two proposals is that the first merely facilitates collective defense by potential infringers, the second is actually coercive. From the perspective of differential impact, the problem with facilitating collective action is that there is nothing to suggest that potential infringers will act collusively to defeat bad patents more than they will act collusively to defeat good patents. 
3.
Post Grant Review
A well designed system of post grant review has enormous potential to discourage and devalue bad patents without undermining the value of good patents in three ways: (i) by providing a low cost method of challenging prevents bad patent holders hiding behind the high cost of federal court litigation; (ii) post grant review will increase the expected cost of retaliation for asserting a bad patent without (significantly) increasing the expected cost of retaliation for asserting a good patent; and (iii) post grant review will reduce uncertainty and information asymmetries relating to patent quality.

First, post grant review will have a differential impact on bad patents by providing a low cost method of challenging prevents bad patent holders hiding behind the high cost of federal court litigation. Recall that the main implication of the challenger focused model was that the higher litigation costs rise, the less likely an alleged infringer will be to challenge the validity of a patent. The challenger focused model also showed that in a large number of cases, having a high probability of successfully challenging a patent was not enough to ensure that challenge would in fact be made. When the cost of successful litigation is more the cost of licensing, it does not appear to make sense to challenge a patent, no matter how sure one is that such a challenge would be successful.
 

Post grant review is significant in this context because it lowers the minimum threshold of litigation down from hundreds of thousands of dollars to merely tens of thousands of dollars. A high minimum threshold of litigation gives bad patent holders the flexibility to demand licensing fees from multiple alleged infringers that are considerable but would not make it worthwhile for any one alleged infringer to challenge the patent. For example, a patent holder can usually demand $50,000 from 20 different alleged infringers and be fairly certain that none will challenge the patent’s validity in court. However, if post grant review allows a potential infringer to challenge the validity of the patent for a mere $25,000, the patent holder can expect to encounter serious opposition from potential infringers who believe that the patent has obvious defects. In theory the holder of a bad patent could still attempt to play the same game under a post grant review regime, but that would require demanding almost negligible royalty rates. Licensing demands that are pitched too low will immediately signal to potential infringers that the patent holder has very little confidence in her ability to enforce the patent. 

Second, post grant review will also have a differential impact on bad patents by increasing the expected cost of retaliation for asserting a bad patent without (significantly) increasing the expected cost of retaliation for asserting a good patent. By substantially reducing the monetary cost of challenging a patent’s validity, post grant review will expose all patent holders to an increased threat of retaliation when they assert their patent rights. However, post grant review still has a differential impact because the expected cost of that retaliation should be much lower for good patents than for bad ones. Post grant review is different to federal court litigation in this respect for two reasons. The first is that the high cost and delay full scale patent litigation is a significant detriment to both good and bad patent holders alike. The second is that good patent holders still face a significant chance of losing in federal court because of the uncertainties of litigation, the risk of judicial error and fluctuations in patent law doctrine. In contrast, good patent holders should only face a very slight risk from post grant review because post grant review is only intended to weed out patents that clearly fail to satisfy the statutory grounds of patentability. The expected cost of retaliation in the form of post grant review should be much lower for good patents than for bad ones because good patents actually benefit from being subjected to the review process. If post grant review functions as intended, it will not only expose patents that should never have been granted, it will also signal the merits of patents that are reviewed and not found invalid. Not only does post grant review provide a way to screen out some bad patents, it also provides credible information to the market about good patents. 

Finally, Post grant review will have a differential impact on bad patents by reducing uncertainty and information asymmetries relating to patent quality. As the challenger focused model indicates would-be patent challengers face significant information costs in assessing patent quality. When a firm first receives some notification that it may be infringing another person’s patent rights it needs to form a view as to the both the merits of that allegation and the likelihood that the patent holder will pursue it. Obtaining this information is costly because bad patent holders will go as far as possible to imitate good patent holders in terms of the royalties they demand and their apparent willingness to go to court. Consequently, uncertainty and information asymmetries relating to patent quality have a leveling out effect, they increase the targets willingness to accept a license from bad patent holders and reduce their willingness to accept a license from good patent holders. 

Post grant review ameliorates this problem by providing a more credible signal of patent quality – patents that survive post grant review are more likely to be taken seriously in the market than ones that have never been tested.  In this way, post grant review provides a signal of patent quality for good patents that bad patent holders face great costs in imitating. Furthermore, if the model for post grant review we propose is adopted, patents that survive post grant review will not only appear stronger, they will be entitled to a stronger presumption of validity in litigation.
PART IV.
MULTISTAGE POST GRANT REVIEW 

A.
Differential Impact and Post Grant Review

Under the differential impact test elaborated in this article, we have proposed that the current legislative push in relation to patent reform should be specifically targeted to address problems related to bad patents. We have proposed that Congress should avoid reforms that attempt to either strengthen or weaken the exclusive rights of patent holders generally in favor of reforms that are likely to raise the costs of obtaining or enforcing bad patents significantly more than they raise the costs of obtaining or enforcing good patents.

As discussed in the previous Part, the differential impact test supports the adoption of some kind of system of post grant review: post grant review can have a differential impact on bad patents by significantly lowering the cost of challenging the bad patents. post grant review may be more effective than simply devoting more resources to patent examination across the board because it focuses attention on patents of commercial significance and takes advantage of the superior information of industry participants. The differential impact test supports the adoption of some kind of system of post grant review because an effective system of post grant review will create incentives to oppose bad patents without exposing all patents to significant additional cost.
In this Part we explain how the differential impact test not only supports the idea of post grant review in general, but also how it can be applied to building a better model for post grant review than those currently on the table. In short, looking at post grant review through the lens of differential impact leads us to propose a very different kind of system to that currently embodied in the PDQ Act or those proposed by the FTC, the NAS and various other commentators. 

The key differences between our proposal and other variations of post grant review as follows: First we propose the adoption of a variable presumption of validity such that: (i) issued patents would only receive a weak presumption of validity (not subject to the clear and convincing evidence standard); (ii) patents that have been unsuccessfully challenged in post grant review would be entitled to strong presumption of validity; and (iii) rather than automatically invalidating a patent that is successfully challenged in post grant review, such patents should merely be weakened by attaching a presumption of invalidity. In short, we believe that Post grant review can be used as an information forcing device that allows us to replace the current one-size-fits-all strong form of the presumption of validity with something that is both more rational and more nuanced. 

Second, we propose a multiple stage system of post grant review, (“MPGR”) with two distinct stages in order to balance the goal of greater scrutiny for bad patents with the need to minimize potential harassment of good patents. The main benefit of post grant review should be that it allows potential infringers a low cost opportunity to correct what they believe to be obvious errors by the patent office. However, if that opportunity is made too freely available, it may be over used by well resourced defendants to chill the assertion of good patents. Finding the right balance between lowering the cost of challenging bad patents and increasing the chances of harassment to good patents can be achieved by using multiple stages of review under the MPGR process.
Third, we propose bringing questions of claim construction into post grant review such that both sides of the bad patent phenomenon can be addressed.  Patents that should never have been issued receive most of the attention in the bad patent debate, however the hyper-assertion of vaguely worded claims has at least as much potential to damage the incentive function of the patent system. To meaningfully address the bad patent phenomenon, post grant review must find a way to deal with patents that may be legitimate in one sense but are illegitimately asserted beyond their natural scope. 
B.
A Variable Presumption of Validity

As we suggested in part __, differential impact analysis indicates that calls for the abolition of the clear and convincing evidence standard may be misconceived. While it is true that the application of the clear and convincing evidence standard in relation to patent validity is difficult to reconcile with the realities of modern patent examination, it does not seem likely that lowering the standard of proof required to challenge patent validity will not have a differential impact on bad patents. The main reason for this is that the presumption of validity and the convincing evidence standard together provide significant protection against adjudicative error for good patents as well as bad ones. 

However, none of the arguments in favor of retaining the strong form of the presumption of validity (i.e. presumption of validity plus convincing evidence standard) require that all patents should be subject to the one evidentiary standard. As an alternative to simply keeping or abolishing the strong form of the presumption of validity, we propose the application of a variable presumption of validity tied to post grant review.
  Although this may sound like a radical shift from current practice, it must be noted that current reexamination procedures allow the presumption of validity to be overcome preponderance of the evidence and can result in the cancellation of the patent.
  
Under the current system a patent applicant can obtain a patent without definitively proving anything at the patent office, nonetheless, once that patent issues it can only be invalidated through clear and convincing evidence.
 Post grant review provides us with an excellent opportunity to revisit the one-size-fits-all application of the strong form of the presumption of validity with something that is both more rational and more nuanced. 

We propose that issued patents should generally only be entitled to a weak presumption of validity: i.e. they should be presumed valid, but could be invalidated on the preponderance of the evidence rather than the onerous clear and convincing evidence standard. Once a patent has been challenged in post grant review and is upheld, it should then be entitled to strong presumption of validity. Treating reviewed and unreviewed patents differently is consistent with the differential impact approach because patents that have been unsuccessfully challenged via post grant review (or litigation) are less likely to be bad patents. We can’t be certain that an unsuccessfully challenged patent will not later be shown to be invalid, but we can be relatively confident that it will not be easily invalidated, as such it is less likely to be a bad patent. [The fact that a patent has been subject to post grant review also conveys a second piece of information, that at least one private actor thought that the patent was commercially significant.] 

We further propose that rather than automatically invalidating a patent that is successfully challenged in post grant review, such patents should merely be weakened by attaching a presumption of invalidity. This is a significant departure from the current reexamination system and from the post grant review proposals currently before Congress.  By lowering the stakes of post grant review, the presumption of invalidity makes the lack of appeal rights and other procedural safeguards with respect to post grant review more palatable. In some ways, the model of post grant review we propose here is more about information revelation than adjudication. Nonetheless, in terms of the Challenger Focused Model, post grant review will function as a low cost form of adjudication for a large number of cases, even if it is not the final forum of dispute for all controversies. 
The presumption of invalidity means that a patent that is successfully challenged would still be valid in a technical sense but that if the patent holder wished to enforce it against a potential infringer she would face an uphill battle in court.  The presumption of invalidity quite literally means that the patent is presumed to be invalid as an evidentiary matter, but that if the patent holder can show, on the preponderance of the evidence, that their patent is valid and infringed she is entitled to enforce her rights. In that case the patent would then be entitled to the strong presumption of validity. 
The presumption of invalidity weakens patents successfully challenged in post grant review but it does not destroy them. post grant review will still have a significant disciplining effect on bad patents because it sends a strong signal to potential infringers about the patent’s quality and makes it easier for them to actually invalidate it. If post grant review is implemented in this way, it would truly serve as a compliment to litigation, not merely a substitution thereof. 

The difference between the variable presumption of validity and the current patent system is illustrated on Table 1, below. As the table makes clear, the current system is indiscriminate in that it subjects reviewed and unreviewed patents to the same strong form of the presumption of validity. The current system also suffers in that both post grant review and litigation can lead to exactly the same outcome, thus setting up the potential for contradictory outcomes. Our proposal adopts an escalating structure that acknowledges the differences between reviewed and unreviewed patents and between post grant review and actual litigation. 

Table 1
	
	Current System
	Reform Proposal

	Patent issued
	Strong Presumption of Validity
	Weak Presumption of Validity

	Post grant review upholds patent
	Strong Presumption of Validity
	Strong Presumption of Validity

	Post grant review/reexamination goes against patent
	Patent invalidated
	Presumption of invalidity

	Patent litigation (PH loses on the issue of validity)
	Patent invalidation
	Patent invalidation


C.
Multi-stage Post Grant Review 

One of the main fears in relation to post grant review is that it will be subject to the same kinds of strategic abuse that plague the current patent litigation system. post grant review can improve the patent system by allowing for more focused examination of patents that appear to have been improperly granted, but a badly structured system of post grant review may also allow potential infringers to harass patent owners whose patents are not suspect. To address this potential concern, we propose that post grant review should be divided into two phases such that patent challengers have to essentially pre-qualify for the right to challenge the patent. The current patent system limits the opportunity to challenge a patent to those persons who (a) have a reasonable apprehension of being sued by the patent holder and (b) have several hundred thousand dollars to spend on federal court litigation. These restrictions prevent parties without a strong direct interest from challenging the patent. For post grant review, we propose a very different kind of limitation on the right to challenge the validity of a patent. Post grant review should be open to any person who is able to convince the patent office that there is a reasonable chance that one or more of the patent claims was issued in error. Accordingly, the first stage of post grant review should be used as a screening device according to whether the challenge rises to the level of a “substantial new question in relation to patentability.” Whereas the standing requirements of patent litigation restrict challengers based on how directly they are threatened by the patent holder, the filtering device we propose discriminates purely on the basis of the strength of the challenge presented. Post grant review would also be much more open than the present litigation system because it is significantly cheaper. 
1.
Stage One

Under our proposal the first stage of postgrant review has three key features: (i) the requirement that the challenger establishes that a substantial new question of patentability has been raised in relation to the patent; (ii) it is conducted on an ex parte basis, without the participation of the patent holder; and (iii) the PTO’s Stage One determination on the initial challenge would become a matter of public record.
Substantial New Question of Patentability: 
Stage one of the system of post grant review that we propose would be require any person wishing to challenge the validity of an issued patent to satisfy a patent office examiner (not the person who examined the patent in the first place) that there is a substantial new question of patentability in relation to the patent.
 For example, a challenger could submit prior art that was not reviewed by the examiner and argue that the prior art demonstrated that the claimed inventions was not in fact novel at the time the patent holder “invented” it.
 

The substantial new question of patentability test clearly limits the situations in which challengers can subject a patent owner to post grant review. One likely objection to this requirement is that it will not allow for the review of bad patents where the examiner did consider all the relevant material, but simply misunderstood the technology.  

This limitation is necessary from the perspective of differential impact because post grant review is not intended to catch every mistake made by the PTO, nor is it meant to function as a total substitution for litigation.  Pre-qualification will reduce the universe of reviewable patents down to those where errors are most likely and where an administrative system can most efficiently deal with them. 

One of the main advantages of this two stage structure is that it allows a potential infringer to can obtain the benefit of the patent office’s opinion on “newly discovered” art references at a very low cost. If the potential infringer is right, and there is a substantial new question of patentability, she is in a good position to fend off the patent holder’s demands for a license.  If she is wrong, it is the patent holder who is advantaged because the PTO will publicly announce that, even in light of the challenger’s prior art, the patent is nonetheless not invalid - all at no cost to the patent holder. The differential impact here should be obvious: bad patents are more easily challenged, whereas good patents are actually strengthened by the first stage of the MPGR process.

Stage One Proceedings Ex Parte
An important feature of the first stage of post grant review is that it takes place on an ex parte basis, without the involvement of, or possibly even the knowledge of, the patent holder. The patent holder only becomes involved in the review process if a patent examiner can be convinced that the challenger has raised an objection to the patent that merits postgrant review and that is appropriate to the post grant review forum. Patent holder’s will naturally be concerned that their rights may be unfairly affected by the first stage of the MPGR process. However, excluding them from the first stage of post grant review actually benefits them by reducing the possibility that post grant review is being used by challengers to harass good patent holders.  Another benefit of the ex parte nature MPGR Stage One is that it forces potential infringers to disclose what may be their best evidence at an early stage in the proceeding, before the patent holder has incurred any cost in defending her patent. 
Mandatory Publication of Stage One Findings: 
As previously discussed, one of the problems with relying on private parties to challenge invalid or over reaching patents is that even those parties that do have the incentive to start such an action may well lack the incentive to finish it. Individual challengers will often be better off settling with the patent holder for a trivial amount of money than investing more resources into their challenge only to have to share their victory with all of their competitors. 

Early settlement can efficient from the point of view of the parties, but it means that any future challenger must reinvent the wheel. Also, assuming that the terms of settlement are kept secret, other potential challengers don’t even get the advantage of knowing how strong the parties thought the patent to be. 

Under our proposal, a challenger is not forced to pursue the MPGR process to its final conclusion, but the PTO’s Stage One determination on the initial challenge would become a matter of public record and the patent holder is then notified of the patent office’s proceeding and decision. Stage One MPGR findings would be published by the patent office and any challenger would be entitled to use those findings in subsequent post grant review or litigation. 

So what is the significance of these published findings?  The patent is not invalid at this stage, but the first hurdle to MPGR has been cleared.  From this point on, it will be easier for a third party to pick up where the initial challenger left off, even if the initial challenger is appeased by the patent holder.  This reduces the early settlement problems discussed in conjunction with the public good problem.  Also, the public recording of the patent office’s determination as to the existence of a substantial new question of patentability conveys significant information to the market about the likely quality of patent: it provides a low cost method of clearly flagging at least some bad patents without raising the costs to good patent holders.

2.
Stage Two

The second stage of MPGR consists of a review of the challenge by a (three person) review panel of the PTO. Ideally this review panel would consist of three experienced patent examiners, none of whom had made a decision with respect to the patent at any other time. This review would take the form of an adversarial proceeding in which any interested party may be allowed to make written submissions. 
The MPGR process may very well end at the first stage; but if it does not, the second step of MPGR consists of an examination a review panel within the PTO with adversarial participation by all interested parties. At this stage, any party – including the original challenger, the patent holder, or a new challenger – may force the continuance of the MPGR process or join the MPGR process. In the case where the original challenger does not continue the process and no new challenger picks up the process, the patent holder can remove the hanging question of patentability by continuing, on their own, with arguments to the PTO.  

Existing post grant review proposals and the current system of reexamination all proceed from the assumption that the outcome of these procedures is either a win for the patent holder or the invalidation of the patent. The MPGR system proposed in this article offers a middle ground whereby a successful patent challenge results in a presumption of invalidity, but the actual cancellation of the patent itself. The implications of this presumption of invalidity are discussed in detail in section __ above. One of the advantages of merely applying a presumption of invalidity to a patent that is discredited in post grant review is that it facilitates a streamlined process within the patent office that does not deprive the patent holder of due process.
 Patent holders would not be able to appeal patent review decisions, but their ability to pursue subsequent litigation should be an effective substitute. We expect that in most cases a patent holder who loses in post grant review will see the writing on the wall and abandon attempts to enforce the patent, however, those patent holders who believe that the patent office has incorrectly ruled against their patent still have the option of proving the validity of their patent in litigation. 
3.
The Balance of MPGR
The multi-stage system of post grant review we have proposed consists of two distinct stages in order to balance the goal of greater scrutiny for bad patents with the need to minimize potential harassment of good patents. The first stage of MPGR is essentially a gate keeper stage where third parties must meet certain requirements in order to trigger a review of the patent that can affect the patent owner’s rights. The second stage of MPGR consists of a review of the challenge by a review panel of the PTO. This review would take the form of an adversarial proceeding in which any interested party may be allowed to make written submissions. 
D.
Claim Construction and Post Grant Review
The current patent system does not provide any mechanism for dealing with ambiguous patent claims other than federal court litigation. A unique feature of our proposal is that it would bring questions of claim construction into post grant review such that both sides of the bad patent phenomenon can be addressed. 
Poor quality examination, the ambiguity of language and the unpredictable path of technology all lead to ambiguous patent claims. In consequence established patent holders and entrepreneurial patent collectors have an incentive to take a second look at old patents relating to one technology to determine whether it can plausibly be asserted in relation to some new technology. For example, in the 2004 case of Superguide Corp. v. DirecTV Enterprises
 the question was whether a patent relating to “a system for electronically controllably viewing updateable information” on an analog television should also be construed to cover digital television technology that was not developed until well after the patent issued.
 
How can post grant review address the over-assertion of patents that may nonetheless have a core of validity? Our proposal is that post grant review should be tailored to allow potential infringers to negate certain claim constructions.
 For example assume that a potential infringer has reason to be concerned about a patent whose claims could be construed to mean either A or B, where meaning A is fairly narrow and would not implicate the activities of the potential infringer but meaning B is much broader and would implicate the activities of the potential infringer. 

It would be advantageous if the potential infringer was able to put the issue of claim construction to the PTO through the process of post grant review. However, the problem with asking the PTO to adjudicate claim construction is that any construction given by the PTO may prove to be just as fallible as the initial claim language. Any definitive claim construction rendered by the PTO may simply provide a second set of words that will be ambiguous and subject to the unpredictable path of technology for the remainder of the life of the patent. There is, however, a solution to this problem. 
Although the PTO may be in no better position to say what the true meaning of patent claim should be after post grant review than it was at the time the patent issued, it should be able to determine what the patent does not mean.
 Under our proposal, potential infringers would present the PTO with a negative claim construction. For example, a developer of VOIP technology might be concerned that a particular patent dealing very generally with packet loss might be infringed by the developer’s specific techniques that deal with packet loss in the context of VOIP.
 
The developer should be able to ask the PTO to confirm its understanding that the patent does not apply to the type of packet loss prevention used in VOIP. A proposition that the PTO may, or may not agree with. Any question of claim construction presented in this fashion should in fact contain two distinct questions: (1) does the claim encompass meaning B, and (2) if so is the claim valid? The reason for this second element is that there is an inherent link between claim scope and validity.  For many patent owners broad claim construction is a mixed blessing. On the one hand broad claims increase the likelihood that the patent will confer economic power if valid, but on the hand, the broader a claim becomes the more likely it is to be found invalid on the basis of novelty, obviousness, enablement, or written description. For example, in Chiron v. Genentech
 the court had to decide the proper scope of the patent holder’s rights with respect to the isolation/creation of monoclonal antibodies that were capable of binding with human antigen associated with breast cancer.
  The patent holder had developed a number of these antigens using hybridoma technology developed in the early 1980’s. Hybridoma cells are used to produce monoclonal antibodies by interacting with cells from an animal that has been challenged with the relevant antigen.
 A significant problem in medical applications of this technique is that the end product contains murine (mouse derived) antibodies that are strongly rejected by the human immune system.
 In the late 1980’s scientists developed a way to overcome this problem by using recombinant DNA technology. Under this approach, DNA that encodes the binding portion of monoclonal mouse antibodies is merged with human antibodies to produce “chimeric” or “humanized” antibodies.
 These antibodies are mar more useful in medical applications because of lower rates of rejection by the human immune system. 
 The question for the court in that case was whether the patent claims covered all creation of monoclonal antibodies that were capable of binding with human antigen associated with breast cancer, or whether it was limited to those produced through the plaintiff’s hybridoma technology. This question was significant because one of the patent holder’s competitors had developed superior monoclonal antibodies through the application of recombinant DNA technology. The court ruled that the patent claims applied to both methods of producing the antibodies, but that the patent holder had failed to meet the enablement requirements with respect to that technology. Indeed, according to the Federal Circuit, there was no way the 561 patent could have enabled a patent that covered Chimeric antibody technology because that technology had not been invented at the relevant time.
 
The Chiron case illustrates that broad claim construction is a two edged sword. While an expansive reading of the patent’s claims may help the patent owner assert her rights more broadly, it may also jeopardize the validity of the patent. Broadly interpreted patent claims expand the universe of potentially invalidating prior art, and they also makes it more difficult to meet the statutory requirements of written description and enablement.
 
Post grant review should be structured to allow potential infringers (or other interested parties) to present negative claim constructions for the patent office to review. The patent office would have essentially three different possible response to a request for a negative claim construction: (1) determine that the claim in question does not cover the defined product process or method; (2) determine that the claim in question does cover the defined product process or method but that in light of that construction the patent should not have been issued; (3) neither 1 nor 2 (which carries the implication that the claim in question covers the defined product process or method). Where the patent office determines either 1, that negative construction would have to be taken into account in any subsequent litigation. Where the patent office determines 2, the patent would be presumptively invalid with respect to that claim. Where the patent office determines 3, the patent would be entitled to a strong presumption of validity with respect to an infringer who fell within the specifications of the negative construction. 
How does this relate to our proposed threshold of a substantial new question of patentability? Essentially, we envisage that the patent office would review applications for a negative claim construction to determine whether they raised a significant question. Although this is not the same as substantial new question of patentability, it could be employed in a similar filtering fashion. The patent office should be given a broad discretion to decide whether to consider applications for negative claim constructions, it should also be allowed to develop an appropriate filtering standard under its rule making authority. 
E.
Disputed Features of post grant review
The procedural details of post grant review are of critical importance because post grant review only makes sense if it presents a viable low cost alternative to litigation. Accordingly, commentary typically focuses generally on the attractiveness of post grant review to potential challengers.
  However, the question of differential cost is just as significant as cost in general. As we have argued at length in this article, an important criteria should be whether any proposed element of post grant review imposes higher costs on bad patents than it does on good patents. This leads us to make the following recommendations with respect to other disputed features of post grant review:
1.
Issues of Format, Scope and Discovery

The fundamental design constraint for post grant review is cost. If post grant review is going to work as a genuine alternative to litigation, it must be significantly more affordable than patent litigation. Controlling the legal costs of post grant review requires eliminating the two greatest expenses of litigation: discovery and oral argument. In contrast to the proposals for limited discovery in the PDQ Act
 and the recommendations for discovery by the NAS and the FTC, 
 we believe that so long as the scope of reviewable issues is kept narrow, discovery will be unnecessary.  

This, in turn, requires that the scope of issues under review in post grant review be limited so that the exclusion of discovery and oral argument does not lead to injustice. Consistent with the House proposal, we believe the scope of post grant review should be limited to issues relating to patentability.  This ensures that the patent office can review the patent without any inquiry into the inventor’s state of mind or personal knowledge at the time of the application. The practical effect of this recommendation is that post grant review would extend to novelty, obviousness, and enablement, but would not include issues such as statutory bars, best mode or inequitable conduct.  Given these limitations, both discovery and oral arguments should not be necessary for the parties to make effective arguments concerning patentability.
[We also propose that the rules of evidence in any new system of post grant review should follow the current rules of PTO reexamination. Only patents, prior publications,
 and certain specific affidavits not concerning statutory bars or argument
 are allowed for submission.  Consistent with maintaining a low cost system, adversarial participation during post grant review should be confined to written submissions only.]
2.
Window of Opportunity

If post grant review is going to provide a real alternative to litigation, it must be available to potential infringers at any point in time after the patent has issued. The NAS, the FTC, and the current House reform bill all recommend a limited time period during which post grant review may be utilized, varying from 9 months to a year.
  The NAS further proposes a trigger allowing post grant review whenever the patent holder alleges infringement by lawsuit or notice of intent to file suit.

In contrast, we believe that post grant review must be available for the life of the patent.  Critics suggest that the opposition period be limited for a variety of reasons: a limited period reduces the misuse of post grant review proceedings by challengers who wish to delay or injure the patent holder;
  property law favors a settled title because this allows value expectations to settle, thereby “engendering commercial stability and fostering the market for patent licensing;
 and efficiency results from reducing uncertainty over patent validity.
  While these are real concerns, we see more immediate and definable negative effects that result from a limited time period for post grant review.  


First, a limited time period for post grant review creates a burden on firms to actively and closely monitor every PTO proceeding for subject matter which relates to their current or future products. Interested third parties who fail to monitor PTO proceedings would reside in an information void.  They would be precluded in many instances from availing themselves of the low cost post grant review alternative to litigation.  This monitoring is an “across the board” increase in costs which does not differentially target only bad patents. 

Second, if bad patent holders know that competitors do not closely monitor PTO proceedings, the bad patent holders have an incentive to then wait until the close of the opposition period before asserting their patents. Similarly, holders of good patents who are nonetheless ignorant of their patent’s strength have an incentive to wait until the limited opposition period closes before they assert their rights.  Otherwise, they would submit themselves to post grant review when litigation would serve as higher bar to the challenge of their valid and good patents.  If no limited opposition period existed, then it would make no difference when ignorant holders of good patents asserted their rights; therefore, they would assert their rights whenever it became strategically optimal.


Third, a study by Allison et al. has shown that litigation of patents occurs throughout the life of the patent.  It is certainly not concentrated within the first nine months of issuance.
  More accurately, patent litigation, on average, reaches a peak during the third year following issuance and continues at a significant pace through at least the fifteenth year following issuance.


If an unlimited window for post grant review is too politically infeasible, we would suggest at least two other alternatives then, portions of which have been previously suggested in the literature and by the NAS: (i) post grant review should be available for a fixed period immediately after issuance plus whenever the patent is asserted;
 or (ii) post grant review should be available for a fixed period plus whenever the patent is renewed or sold.
 This last suggestion could be particularly effective considering that a large number of patents currently litigated have been previously sold or transferred.
  

3.
Amendment of Claims During Post Grant Review
We propose that amendments be allowed during post grant review, but that they be subject to the same adversarial proceedings as all other patentability considerations during post grant review.  In some respects, this differs from other recommendations. The NAS report is silent on this matter.
  The FTC recommends allowing amendments, but does not address the issue of whether they may be argued against by the challenger.
  The circumstances of the amendments is such that it would seem negligent not to allow the expertise and information forwarding capabilities of the challenger to be heard.  Though the challenger may be motivated by differing concerns than the patent office, the PTO would still be the ultimate arbiter of patentability issues and should be able to separate rhetoric from truly relevant prior art and argument.  The undesirable alternative is to allow uncontested amendments which could, eventually, be subject to another round of post grant review challenges based on new submissions by the current challenger. This is an inefficient use of resources and the probability of later challenges should be eliminated through the use of a more timely challenge during the amendment process.
F. The Implications of Differential Impact for Post Grant Review 

The differential impact criteria we have established in this article suggests the implementation of a very different kind of post grant review system from those that are currently on the table. The first point of departure is the variable presumption of validity. The main advantage of applying a variable presumption of validity is that it differentiates based on patent characteristics that are tied to validity in a probabilistic sense. Patents that are issued and never challenged have probably only been scrutinized for between 18 and 41.5 hours; whereas a patent that has been subject to post grant review will have been subjected to hundreds if not thousands of hours of intensive examination. A patent which is upheld after post grant review seems much more likely to be valid than one which has not. Another advantage of the variable presumption of validity is that facilitates a streamlined post grant review system that does not overlap with judicial proceedings by applying a presumption of invalidity to patents that are successfully challenged in post grant review. Our proposal is that post grant review should not be the subject of any appeal, rather, a patent holder who believes that the patent office was in error should simply attempt to enforce her rights in court. If she is successful, the patent office’s post grant review determination is effectively overruled, if not the ruling stands. This streamlined system will keep the cost of post grant review affordable and will also make it clear that post grant review is not simply an alternative forum for litigation. 

The second point of departure between the system of post grant review we envisage and the current raft of legislative proposals is that we believe that post grant review should be comprised of two distinct stages. Under our proposed multi-stage post grant review, challengers would have to effectively earn the right to challenge a patent by convincing the patent office that they were able to demonstrate some substantial new question of patentability that had not been considered at the time the patent was initially examined. MPGR may be more efficient than a single stage process because it allows potential infringers to resolve one of the major uncertainties of patent litigation very early in the process. It is often the case that a potential infringer will form the opinion that a particular piece of prior art is fatal to the validity of the patent, but to test that opinion currently requires commitment to substantial litigation costs. This filtering device will narrow those cases eligible for post grant review down to instances where there is obviously a significant question to be addressed. While this may allow a number of invalid patents to escape post grant review, it will also protect the majority of good patents from unmeritorious post grant review proceedings. Multi-stage post grant review is essential to ensuring that post grant review has more impact on bad patents than on good ones by balancing the need for low cost challenge with the need to protect patent holder from undue harassment. 

Our third point of departure with the current post grant review proposals relates to claim construction. Currently the only way a potential infringer can obtain any certainty with respect to ambiguous patent claims is via federal court litigation. However, this is only an option to persons who have a reasonable apprehension of being sued for infringement by the patent holder. This seems overly restrictive because it does not provide any means whereby a person can test the meaning of a patent claim without investing in activity that is potentially infringing. Our proposal is that potential infringers should be able to negate certain claim constructions through post grant review. 

None of these reforms are directly addressed to examination reform, however, changes in the structure of patent litigation can be expected to have flow-on effects for patent examination. For example, patent holders can reduce their exposure to post grant review based on a substantial new question of patentability by conducting more thorough prior art searches at the time they file their applications. The MPGR system encourages diligent drafting without mandating it. 

CONCLUSION
Forthcoming
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