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plications of the rule will affect their ability to patent their inven-
tions. Similarly, the patent system might be interpreting nonobvi-
ousness such that it is difficult for software patents to meet, but easy
for biotech patents to meet. 122 If so, then false negatives on nonobvi-
ousness will more likely reduce incentives to invest in the software
field than the biotech field.

This selection by industry is not compelled by the nature of the
doctrines themselves or the structure of the patentability rules; in-
stead, it is caused by the way in which the courts are applying the
patentability rules. We could imagine applying the utility doctrine in
an industry-neutral way such that the utility requirement produces
the same rate of close questions regardless of the type of invention.1 23

That's not to say that we necessarily should apply the patentability
rules in an industry-neutral way; it is only to say that to the extent
that we apply the rules in an industry-specific way, false negatives
on different doctrines will have industry-specific consequences. Be-
cause the effects of false negatives on different doctrines will be indus-
try-specific, the costs of false negatives on different doctrines will vary.

The impact of a false negative also depends on the efficacy of non-
patent appropriation mechanisms available to inventors who are
wrongly denied patents.124 These mechanisms-including trade se-
crecy, tacit knowledge, trademarks, and contracts-reduce the costs
of false negatives by providing other ways for inventors to appropri-
ate returns to their inventions. 125 When those mechanisms are about
as effective as patents and are not much more costly, false negatives
will have little effect on incentives to innovate. When those mecha-
nisms are much less effective than patents or are much more costly,
false negatives will have significant effects on incentives to innovate.
The efficacy of these mechanisms might vary by industry, thus com-
pounding the industry-specific selection effects of the patentability
rules. Because the availability of non-patent appropriation mecha-
nisms also depends on the timing of the false negative, I explore that
issue in detail in the next subsection.

122. See generally Dan L. Burk & Mark A. Lemley, Is Patent Law Technology-Specific?,
17 BERKELEY TECH. L.J. 1155, 1156 (2002).

123. See Burk & Lemley, supra note 9, at 1645-46 (concluding that differences in the
application of the utility doctrine "[are] not reflected in the statute but derives ultimately
from judicial interpretation').

124. See generally Jonathan M. Barnett, Private Protection of Patentable Goods, 25
CARDOZO L. REV. 1251, 1251-52 (2004).

125. Id.
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2. Timing Effects

The ordinary intuition might be that early false negatives are
more costly than late false negatives. 126 Given the inventor's compli-
ance with all of the patentability rules, we know that the optimal
scenario would be to grant her a twenty-year patent term.127 Because
a late false negative confers a longer period of exclusivity (from pa-
tent grant to judicial invalidation of the patent in infringement liti-
gation) than an early false negative, a late false negative comes clos-
er to the optimal scenario. All else equal, we should therefore prefer
late false negatives.

This subsection complicates that intuition. First, early false nega-
tives are harder for inventors to observe than late ones. An early
false negative is therefore less likely than a late false negative to af-
fect inventors' beliefs about the likelihood that they will be faced with
false negatives on future inventions. Second, early false negatives
might facilitate inventors' efforts to use non-patent appropriation mech-
anisms to mitigate the costs of the mistake; late false negatives might
frustrate such efforts. As a result, we should be more willing to make
early false negative mistakes than the ordinary intuition would suggest.

(a) Observability of False Negatives

False negatives are costly because they affect inventors' incentives
to innovate. But they can only do so if inventors are aware of them.
Generally, it will be easier for inventors to learn of late false nega-
tives than early ones. There are only about one hundred patent cases
that make it to trial in a given year, and late false negatives will oc-
cur in a subset of those cases. 12 There are over 450,000 applications
filed annually, and early false negatives will be made on a subset of
those.129 Whatever the actual rate of mistakes in each instance, there
will almost surely be many more early false negatives than late ones.

Moreover, inventors will need to know not only that a patent has
been invalidated or an application rejected; they will also need to as-
sess the basis for that rejection in order to know whether it was justi-
fied. It will be much easier to do so for late false negatives than early

126. Although the doctrinal basis of a false negative will likely affect its costs, the

kinds of problems do not vary by doctrine. Accordingly, I refer here generally to false
negatives.

127. 35 U.S.C. § 154 (providing for a patent term of twenty years from the date of
filing).

128. See Lemley, supra note 3, at 1501.
129. See United States Patent and Trademark Office Patent Technology Monitoring

Team, supra note 97 (reporting that over 450,000 patent applications have been filed a
year since 2006 and that in 2010 520,277 applications were filed). Lemley and Sampat
estimate that the PTO rejects about 17% of the unique applications it receives. Mark A.
Lemley & Bhaven Sampat, Essay, Is the Patent Office a Rubber Stamp?, 58 EMORY L.J.
181, 194 (2008).
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ones. Litigation resolving patent validity issues will often produce
easily-accessible judicial opinions. But for most early false negatives,
the only easily-accessible record will be a copy of the application; the
interactions between the applicant and the examiner will typically be
available only upon request to the PTO.130 It's unlikely that inventors
will take the initiative to collect and comb through the files of aban-
doned applications to see whether the patent system has produced an
early false negative. Inventors will simply have to do much more to
learn of early false negatives than late ones, and it is therefore likely
that the impact of any given early false negative will be less than the
impact of any given late false negative.

(b) Availability of Non-Patent Appropriation Mechanisms

Early false negatives and late ones both destroy inventors' ability
to use the optimal appropriation mechanism provided by patent law.
But inventors may also use non-patent appropriation mechanisms.13

1

For example, an inventor might use trade secrecy to prevent rivals
from accessing the information underlying the invention. 3 2 The in-
ventor's decision to apply for a patent suggests that the non-patent
appropriation mechanisms would be less effective than a patent, but
those mechanisms are still better than nothing. As a result, false
negatives are somewhat problematic when they force inventors to
resort to non-patent appropriation mechanisms; they are more prob-
lematic when those mechanisms are unavailable.

There are several non-patent appropriation mechanisms that an
inventor might try to use if she were wrongly denied a patent-
foremost among them are trade secrecy, tacit knowledge, trade-
marks, and contracts. 3 3 For each of these, the patent system's evalu-
ations of patentability can be viewed as inputs to the inventor's deci-
sion-making process. As the inventor develops a market-ready prod-
uct based on the invention, she must make decisions about how to
design the product, whom to share product information with, how
much to invest in branding, and so on. The inventor will make differ-
ent decisions based on her prediction of whether she will have a pa-
tent on her invention. If she knows she will have a patent, she will
invest less in non-patent appropriation mechanisms; if she knows she

130. See 37 C.F.R. § 1. 14(a)(1)(ii) (2011) (providing access upon request to the "file of an
abandoned application that has been published").

131. See generally Barnett, supra note 124 (discussing extra-legal protections used by
innovators).

132. See generally Mark A. Lemley, The Surprising Virtues of Treating Trade Secrets as
IP Rights, 61 STAN. L. REV. 311 (2008) (discussing the use of trade secrets to protect
intellectual property including technologies that could be covered by patents).

133. This list is not exhaustive; other mechanisms might exist too. But these are the
likely alternatives.
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will not have a patent, she will invest more. So information about the
likelihood of patent protection is a factor in her decision-making process.

Because the non-patent appropriation mechanisms are more effec-
tive the sooner they are adopted, the value of the patent system's de-
cisional outputs declines over time.13 4 At the extreme, when the non-
patent appropriation mechanisms have become entirely unavailable
because, for example, the information can no longer be protected by
trade secrecy, the government's informational output is worthless as
an input to the inventor's decision-making. The following subsections
sketch out the sensitivity of each of these mechanisms to the timing
of the false negative and note industry-by-industry variation in the
availability of these mechanisms where appropriate.

(i) Trade Secrecy

One non-patent appropriation mechanism that an inventor might
use is trade secrecy. Trade secrecy and patent protection are imper-
fect substitutes. 15 Like patent law, trade secrecy can prevent rivals
from acquiring the information needed to copy the invention. 136 Un-

134. See generally David A. Super, Against Flexibility, 96 CORNELL L. REV. 1375 (2011)
(arguing that in many contexts, the value of decisional outputs by the government declines
over time). An inventor may, of course, adopt at least some of these mechanisms at any
time-including between the patent system's initial grant of a patent and its late false
negative invalidation of that patent-if she believes there is a sufficiently high risk that
the patent system will ultimately produce a false negative. But the patent system's goals
are better served if inventors can abandon alternative appropriation mechanisms and rely
instead on the patent right to exclude. In many cases where inventors seek patent
protection, the alternative mechanisms are costly, second-best tools for solving the public
goods problem at the heart of the justification for the patent system. In the extreme case
where the patent system commits to only making false negatives early, if at all, inventors
could drop alternative appropriation mechanisms as soon as they obtain patents. The
arguments in the text illustrate the potential desirability of that extreme case but can also
justify the less extreme case in which the patent system commits to a sufficiently high ratio
of early false negatives to late false negatives.

135. Patentable information is generally eligible for trade secret protection. See
Kewanee Oil Co. v. Bicron Corp., 416 U.S. 470, 491-92 (1974) (holding that Ohio's trade
secret law was not preempted by federal patent law because, inter alia, "the extension of
trade secret protection to clearly patentable inventions does not conflict with the patent
policy of disclosure"). The converse is not true-some information that is ineligible for
patent protection is nonetheless eligible for trade secret protection. See id. at 482-83. Also,
though the focus in the text is on the use of the two systems as substitutes, they can also be
used as complements, in which some of the information regarding an invention is protected
by patent law and some by trade secrecy. I focus here on the information for which patent
protection is optimal, as indicated by the inventor's decision to apply for a patent on it. To
the extent there is other information that is better protected by trade secrecy, it is outside
the scope of this Article.

136. See UNIF. TRADE SECRETS ACT §§ 2, 3 (1985) (providing for injunctive and
monetary relief for the misappropriation of trade secrets); see also Kewanee Oil, 416 U.S. at
487-88 (noting that inventors with "a legitimate doubt as to [the] patentability" of their
inventions may avoid patent law because of the "risk of eventual patent invalidity" and
that "[tirade secret protection would assist those inventors in the more efficient
exploitation of their discoveries"); Lemley, supra note 132, at 326 (arguing that "[w]e grant
rights over secret information for the same reason we grant rights in patent and copyright
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like patent law, it cannot protect an inventor against rivals who ob-
tain the information by reverse engineering or independent inven-
tion. 137 The inventor may have to use costlier organizational, manu-
facturing, or employment strategies to maintain a trade secret than
to maintain a patent. 138 If an inventor has applied for a patent, we
know that perhaps because of these differences, patent protection
would be the optimal legal regime for her invention, at least by her
lights. But even when patent protection is best, trade secrecy may
still be a second-best option if the patent system makes a mistake.

Trade secrecy is not equally effective for all inventions. It will be
essentially useless when the invention is self-disclosing and therefore
easy to reverse engineer. 3 9 The classic example here is the paper
clip. 40 Everything that the rival needs to know to copy the paper clip
is contained in the product, and so the paper clip industry (and other
similar industries) might suffer greater harm from false negatives.
And even if the invention is not self-disclosing, it may be costly to
design the product so as to make reverse engineering difficult.'
Software and consumer electronics are plausible examples of inven-
tions that can be made more or less resistant to reverse engineering

law-to encourage investment in the research and development that produces the
information"). These treatments view patent and trade secret protection as alternatives
chosen by the inventor ex ante; they do not view trade secret law as a potential remedy to
mistakes made by the patent system.

137. See RESTATEMENT (THIRD) OF UNFAIR COMPETITION § 43 (1995) (stating that
"[ilndependent discovery and analysis of publicly available products or information are not
improper means of acquisition" of a trade secret); Lemley, supra note 132, at 319
("[Anyone] who acquires a trade secret by developing it on her own or by reverse
engineering it is free to do what she wants with the secret.").

138. See, e.g., Kewanee Oil, 416 U.S. at 485-86 (describing the measures necessary to
protect a trade secret); LANDES & POSNER, supra note 9, 329 (arguing that reliance on
trade secrets rather than patents "would cause inefficiencies in manufacture"); Jonathan
M. Barnett, Intellectual Property as a Law of Organization, 84 S. CAL. L. REV. 785 (2011)
(arguing that inventors who prefer to outsource production or distribution processes will
find it easier to do so if their products are protected by patents); Peter S. Menell,
Bankruptcy Treatment of Intellectual Property Assets: An Economic Analysis, 22 BERKELEY
TECH. L.J. 733, 739-40 (2007) (stating that because the information loses protection once it
becomes publicly known, an inventor relying on trade secrecy might "spend an inordinate
amount of resources on building high and impervious fences around their research
facilities and greatly limiting the number of people with access to the proprietary
information" and may have to pay employees more to prevent them from going to
competitors).

139. See Lemley, supra note 132, at 338-39 (arguing that self-disclosing inventions can
be protected by patents, but not by trade secrecy); see also Katherine J. Strandburg, What
Does the Public Get? Experimental Use and the Patent Bargain, 2004 WIS. L. REV. 81, 104-
18 (developing distinction between self-disclosing and non-self-disclosing inventions). For
example, the weakness of non-patent appropriation strategies for pharmaceuticals
generally has led pharmaceutical firms simply to refuse to develop drugs that seem to have
weak or non-existent patent positions. See Benjamin N. Roin, Unpatentable Drugs and the
Standards of Patentability, 87 TEx. L. REV. 503, 545-56 (2009).

140. Lemley, supra note 132, at 338-39.
141. Id. at 338-41.

(Vol. 39:735



BETTER MISTAKES IN PATENT LAW

at some cost to the inventor.14 2 On the other hand, when the inven-
tion is not visible to the world and reverse engineering is very costly,
then a false negative will have little effect. 143 An example here may
be chemical process inventions, which may be impossible to discern
solely from observing the end result of the process.1 44

The timing of the mistake will often determine the inventor's abil-
ity to use the second-best option of trade secrecy. Merely applying for
a patent does not destroy the availability of trade secret protection,
but publication of the application or issued patent does. 145 Applica-
tions are typically published eighteen months after filing.' 46 The in-
ventor can, however, keep the application secret if she certifies to the
PTO that she has not filed and will not file for a foreign patent cover-
ing the same invention. 147 If the applicant abandons the application
before publication, then the abandoned application remains un-
published, and the possibility of trade secrecy is preserved. 148

A false negative that occurs before publication allows the inventor
to use trade secrecy to mitigate the costs of the mistake. Because a
late false negative necessarily occurs after a patent has issued, an
inventor cannot turn to trade secret law to fix that mistake. Of
course, if early false negatives occur after publication, then there is
no difference in the viability of trade secrecy as a fix for early and
late false negatives-it is simply unavailable for either. But holding
all else equal, early mistakes are better here than late ones; inven-
tors can sometimes use trade secrecy to fix the former but can never
use trade secrecy to fix the latter.

(ii) Tacit Knowledge

Inventors might also try tacit knowledge strategies to deal with
false negatives. Tacit knowledge is simply information that has not
been written down-instead, it is acquired and transmitted by expe-

142. Id.
143. Id. at 339-41.
144. Id. at 339-40.
145. 4-11 CHISUM, supra note 42, § 11.02(4) ("Patent applications, pending or

abandoned, may contain trade secrets enforceable under state law.'). Documents detailing
the interactions between the applicant and the examiner are also provided upon written
request. 37 C.F.R. § 1.14 (2011). Publication destroys the availability of trade secrecy
because, upon publication, the information will no longer satisfy the requirement that the
trade secret "not beD generally known." UNIF. TRADE SECRETS ACT § 1(4) (1985).

146. 35 U.S.C. § 122 (2006); 37 C.F.R. § 1.14.
147. 35 U.S.C. § 122(b)(2)(B).
148. See 35 U.S.C. § 122(b)(2)(A)(i) (providing that an "application shall not be

published if that application is . . . no longer pending"); 4-11 CHISUM, supra note 42,
§ 11.02(4). This is true unless the inventor cites to or otherwise relies on the abandoned
application in an issued patent. 37 C.F.R. § 1.14(a)(1)(iv) (permitting publication of
abandoned applications when they "are identified or relied upon').
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rience and observation. 1 9 Tacit knowledge can be contrasted with
codified knowledge, which is knowledge that has been written down
or recorded and can be easily transmitted and acquired in that
form.15 ° The type of information does. not determine whether
knowledge is tacit or codified; some information will be more costly to
codify, but that does not imply that codification is impossible.' 5' In-
stead, inventors must choose whether the knowledge they have will
be preserved in tacit form or converted into codified form.

For example, suppose an inventor designs a neurological implant
that improves a patient's memory. The inventor and her team will
likely have a substantial amount of tacit knowledge regarding how to
physically implant the device in a patient's brain. If the inventor's
rivals cannot physically access her team or observe them implanting
the device, it will be difficult for them to acquire the tacit knowledge
needed to use the invention well.152 As this example should make
clear, rivals may eventually acquire the knowledge themselves by
buying the invention and conducting routine experiments with it. But
those experiments will likely be quite costly, especially for a device
like a neurological implant. The point of a tacit knowledge strategy is
not that it will necessarily prevent rivals from acquiring the infor-
mation underlying the invention; instead, it is only that it will make
it more costly for them to do so.' 53

Tacit knowledge will be more suited to some industries and inven-
tions than others. As a general rule, when the size of the potential
market for an invention is large, it will be costlier to adopt tacit
knowledge strategies to exclude rivals. 5 4 Tacit knowledge strategies
have low initial costs (because they rely on preexisting stores of
knowledge generated during development of the invention), but high
marginal costs (because they require the inventor to spend resources

149. See Burk, supra note 9, at 1014-16. A simple example of tacit knowledge is a tennis
serve. See Robin Cowan & Dominique Foray, The Economics of Codification and Diffusion of
Knowledge, 6 INDUS. & CORP. CHANGE 595, 606 (1997) (offering the tennis serve example); see
also David Foster Wallace, Federer as Religious Experience, N.Y. TIMES, Aug. 20, 2006, at
A46, available at http://www.nytimes.con2006/08/20/sports/playmagazine/20federer.html
(arguing that written language cannot convey an understanding of Roger Federer's game
and that only "witnessing, firsthand" will do). Reading a description of how to serve a
tennis ball doesn't do much to teach you how to do it; the knowledge can only be acquired
by observation and (repeated) experience.

150. Robin Cowan, Paul A. David & Dominique Foray, The Explicit Economics of
Knowledge Codification and Tacitness, 9 INDUS. & CORP. CHANGE 211, 211-12 (2000).

151. Cowan & Foray, supra note 149, at 600.
152. Cowan et al., supra note 150, at 222.
153. See Lynn G. Zucker, Michael R. Darby & Jeff S. Armstrong, Commercializing

Knowledge: University Science, Knowledge Capture, and Firm Performance in
Biotechnology, 48 MGMT. SCI. 138, 141 (2002) ("macit knowledge can be viewed as at least
partially.., excludable information and thus 'appropriable' as long as it remains difficult
(or impossible) to learn it.").

154. See Cowan et al., supra note 150, at 222.
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training sales representatives who then must spend time demon-
strating to customers how to use the invention).15 5 Codified
knowledge strategies have the opposite profile: high initial codifica-
tion costs and low marginal costs of transmission. 15 6 As this differ-
ence suggests, tacit knowledge strategies will work well for indus-
tries that produce inventions like medical devices, in which there is
typically a lot of interaction between the salesperson and the custom-
er; they will work less well for industries that produce inventions like
paper clips, in which there is typically little interaction between the
salesperson and the customer.

The tacit knowledge response to a false negative is better imple-
mented sooner rather than later. The inventor of the neurological
implant will have to decide the degree to which she will transform
her tacit knowledge into codified knowledge by writing user manuals,
publications for medical journals, and so on. She might prefer a codi-
fied knowledge strategy because it is cheaper if the product will be
widely adopted, but she might be worried that the codified knowledge
strategy will also lower her rivals' copying costs. Moreover, if the in-
ventor launches the product using largely codified knowledge strate-
gies, she will be unable to return to a tacit knowledge strategy be-
cause the preexisting codified knowledge will be freely available to
rivals. The inventor will have to make many such choices during the
commercialization process. Early false negatives allow inventors to
increase reliance on tacit knowledge during commercialization and
product launch; late ones may come after the critical decisions are
made. So as with the trade secrecy response, tacit knowledge will be
a more effective appropriation tool when false negatives are made
early rather than late.

(iii) Trademarks

If the information underlying the invention is not susceptible to
either trade secret or tacit knowledge strategies, another possible
approach is to turn to trademark protection. On the conventional un-
derstanding, trademarks lower consumer search costs by letting
them rely on experience or recommendations for information about
product attributes. 157 Once a consumer has experience with the in-
ventor's trademarked product, she may have to pay some positive

155. See id.
156. See id.
157. LANDES & POSNER, supra note 9, at 174 (stating that trademarks convey

information about the source of a product, which "economizes on search costs by lowering
the costs of selecting goods on the basis of past experience or the recommendation of other
consumers"). This function is especially important when a product has important
attributes that are difficult to evaluate at the point of purchase--durability, medicinal
efficacy, and taste are some typical examples.
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switching costs to try a competitor's version. 58 If so, then the inven-
tor can charge that customer a price equal to the sum of the competi-
tor's price and the customer's switching costs. 159

The inventor's ability to impose switching costs on her customers
depends on the absence of viable substitute products; if viable substi-
tutes are available, consumers will simply avoid the inventor's prod-
ucts. This strategy thus depends on the inventor being the first to
market. During the time between the inventor's product launch and
the launch of the first competing product, the inventor has some pe-
riod during which customers can experience her products but no
competing ones. In that interim, the inventor can, if she anticipates
competition, turn to the trademark strategy to impose switching
costs on her customers and associate her products with her brand.

The importance of switching costs in purchasing decisions will
vary; they will be most important when the trademarked products
are either of very high or very low value. 160 For low-value goods, it
will usually not be worth it for the consumer to spend time trying to
learn about competing products. 161 For high-value goods, the risks of
trying an alternative product may be large. 6

1 In either of these sce-
narios, inventors can use trademarks to preserve barriers to entry.

This strategy will work best when the inventor can anticipate the
launch of competing products. The inventor can use the pre-
competitive period to establish her brand-during this time, any con-
sumers who buy the product will buy her brand. The period immedi-
ately preceding a competitor's product launch will see the inventor
spending resources to broaden her customer base, be it through lower
prices or increased advertising. 183 Then, when competitors appear,
the inventor will have the largest possible base of customers for
whom switching costs are high.

The relationship between the trademark strategy and the timing
of false negatives is thus subtle. Unlike trade secrecy and tacit
knowledge, the ideal timing of the trademark strategy is related not
to the inventor's commercialization process and product launch, but

158. Gideon Parchomovsky & Peter Siegelman, Towards an Integrated Theory of
Intellectual Property, 88 VA. L. REV. 1455, 1477-78 (2002). Switching costs are affected by
several conditions, including whether the customer prefers variety and whether the
switching costs will be amortized over many purchases. See id. at 1481-84 (listing some
factors that affect brand loyalty).

159. Id. at 1478.
160. See Barnett, supra note 124, at 1260-61.
161. Id.
162. Id.
163. See Parchomovsky & Siegelman, supra note 158, at 1514-15 (arguing that

patentees will try to expand customer bases as patent expiration approaches so that they
can use their trademarks to capture consumers with high switching costs in the post-
expiration period); see also id. at 1489-93 (describing case studies of patentees engaging in
this strategy).
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instead to her ability to anticipate her competitors' product launches.
At first glance, there does not seem to be any reason to suspect that
the timing of a false negative will affect the inventor's ability to an-
ticipate competing products.

But recall the setting of these mistakes. Early false negatives oc-
cur during prosecution of the patent, when the inventor alone is in-
teracting with the patent system. Assume that the early false nega-
tive occurs before the inventor launches her product. If so, then she
will know when she launches the product that competitors will enter
the market in as little time as it takes them to imitate. In contrast,
late false negatives occur during infringement litigation. That means
that at least one competing product has been on the market for some
period of time.164 And that competing product launched during a peri-
od of time for which the inventor expected exclusivity-after all, the
patent was valid and in force. Unlike an early false negative, then, a
late false negative comes after the key moment for implementing the
trademark strategy-the launch of a competing product. Because of
this, it's plausible that trademarks will be better able to fix early
false negatives than late ones.

(iv) Contracts

In certain instances, an inventor might also be able to form con-
tractual relationships that limit her rivals' ability to offer cheap cop-
ies of the invention. If the invention's functionality depends in signif-
icant part on some important input, then the inventor may be able to
secure large portions of that input before rivals enter the market.1 6

1

Similarly, if some distributors or resellers have an important share of
the end user market, the inventor may again seek exclusive relation-
ships that limit market entry.16 Of course, inventions and industries

164. I set aside the possibility that the inventor will sue an alleged infringer before the
infringer starts selling the invention due to infringing activities that occur during product
development. Of course, such cases occur, but they are a small part of the overall picture
given the difficulty for the patentee in detecting such infringement.

165. A recent example here appears to be Apple's strategy for its iPhone and iPad
products. Those products require special glass for their multi-touch functionality, and
reports suggest that Apple has formed exclusive relationships with suppliers that have
increased barriers to entry. See Robert X. Cringely, Apple's Money (Aug. 1, 2011, 7:30 PM),
http://www.cringely.comJ2011/08/apples-money/ (speculating that Apple is using its cash
reserves to buy "flash RAM and iPhone displays in amounts that move whole markets and
guarantee Apple the lowest prices anywhere" and "the most reliable supply," such that "Apple
has an effective consumption-side monopoly for certain mobile components.'); Matthew
Humphries, Apple Secures 60% of World's Touch Panel Output (Feb. 17, 2011, 8:30 AM),
http://www.geek.com/articles/gadgets/apple-secures-60-of-worlds-touch-panel-output-20110217/
(describing Apple's purchases of glass used for touch screens and the difficulty that tablet
computer rivals have had securing cost-competitive sources).

166. See Barnett, supra note 124, at 1263 (describing how "a first-mover may cultivate
arrangements with resellers and other retail agents that may include specially tailored and
unusually favorable contractual provisions... ").
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will vary in the degree to which important supplies or distribution
channels are susceptible to exclusive contractual relationships.

Like the trademark strategy, effective use of contractual strate-
gies depends on the inventor's ability to predict entry by her rivals. If
competition is unlikely because a patent has been granted, then the
inventor need not incur the potential expense of these contractual
strategies. Once entry is on the horizon, though, these exclusive ar-
rangements may be justified. As with trademarks, then, the inventor
can more easily use contracts to respond to an early false negative
(which provides notice of potential entry) than a late one.

3. Summary and Caveats

The doctrinal basis of a false negative can affect its costs by select-
ing for patents that have importantly different characteristics. The
most plausible characteristic is the technological field of the inven-
tion. Because the courts apply the patentability rules in an industry-
specific manner, the costs of false negatives on some doctrines will
fall especially heavily on certain industries.

The ordinary intuition is that, for any given patent, the appropri-
ability problem will be less severe for late false negatives than early
ones. This is because in the case of a late false negative, the inventor
will have had some period of exclusivity; in the case of an early false
negative, she will have had none. The inventor's ability to fix the ap-
propriability problem through non-patent mechanisms complicates
that intuition. Trade secrecy, tacit knowledge, trademarks, and con-
tracts can be used to exclude rivals from the information or retain
some market power. But because those strategies are easier to im-
plement for early false negatives than late ones, we should be less
concerned about early false negatives than the ordinary intuition
would suggest. Moreover, because early false negatives are less
visible than late ones, they would seemingly have less serious
consequences for inventors' expectations about the likelihood of
future mistakes.

I have focused on the appropriability problem the inventor faces
following a false negative and the tools the inventor might use when
the patent system makes mistakes. But in addition to solving that
problem, the patent system also aims to promote dissemination of
technical information about the invention.167 Disclosure is more im-
portant in cumulative industries, in which each invention builds on
many other inventions, than discrete industries, in which each inven-
tion essentially stands alone. 168 The non-patent appropriation strate-

167. See supra text accompanying notes 25-28.
168. Robert P. Merges & Richard R. Nelson, On the Complex Economics of Patent

Scope, 90 CoLuM. L. REv. 839, 880-84 (1990) (describing, among others, the
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gies differ in the degree to which solving the appropriation problem
exacerbates the dissemination problem. Successful use of trade secre-
cy and tacit knowledge limit dissemination; trademarks and contrac-
tual strategies do not affect the ability of rivals to learn about the
invention. We might therefore be more worried about the use of trade
secrecy and tacit knowledge strategies in cumulative industries than
in discrete ones. In those situations, the plausible advantages of early
false negatives will be diminished.

IV. IMPLICATIONS

The analysis thus far has described how the type, timing, and doc-
trinal basis of patent mistakes affect their costs. This Part spells out
some implications of that analysis. I will first compare the relative
costs of patent mistakes. I will then describe applications of this
analysis for patent examination priorities and for the long-standing
debate regarding the deference that courts owe to PTO decisions.

A. The Relative Costs of Patent Mistakes

As previously discussed, it is unclear whether the costs of false
negatives on any given doctrine will be higher for early or late mis-
takes. The answer to this question depends on (1) whether the inven-
tor's ability to use non-patent appropriation tools in response to an
early false negative allows her to keep more of the returns to her in-
vention than the short term of exclusivity she would enjoy with a late
false negative and (2) whether the more easily-observable nature of
late false negatives outweighs any appropriation advantage they en-
joy over early false negatives. For present purposes, though, let us
assume that we are in an industry in which the non-patent appropri-
ation tools are very effective for early false negatives, and the feed-
back effects of late false negatives are large. 169

Begin with the disclosure and definiteness rules. For these, I have
suggested some reasons to think that late false positives do not add
much to the costs of early false positives. Combined with the possibil-
ity that early false negatives are less costly than late ones, this indi-
cates that the patent system's late assessment of compliance with the
disclosure and definiteness rules should be less stringent than its
early assessment-it should be more biased in favor of false nega-
tives early rather than late. Of course, this does not mean that it

pharmaceutical, consumer packing, and toy industries as following a discrete innovation
model and the aircraft and semiconductor industries as following a cumulative innovation
model).

169. Industry-by-industry variation along these dimensions suggests a possible role for
industry-by-industry variation in how the patentability rules are applied. Cf. Burk &
Lemley, supra note 9, at 1675-95 (arguing that courts do and should tailor the application
of patent law on an industry-by-industry basis).
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should be biased in favor of early false negatives over early false posi-
tives. False negatives might always be more costly than false posi-
tives, whether made early or late. The point here is simply that the
relative assessment changes over time. Because the costs of false
negatives increase as we move from the early assessment to the late
one-and the costs of false positives decrease-even if we prefer false
negatives overall, we should be less optimistic about them when
made late rather than early, as compared to false positives.

I have also suggested that for the scope and invention rules, we
cannot make any general statements about the costs of false positives
over time. Like disclosure and definiteness, the costs of false nega-
tives on scope and invention should be higher for late mistakes than
early ones. But the costs of false positives on these rules may also
increase from the early assessment to the late one and may even in-
crease more than do the costs of false negatives. As a result, it is un-
clear how the relative comparison between early false positives and
false negatives on scope and invention changes when we move to late
false positives and false negatives. Accordingly, while the patent sys-
tem should be more willing to commit early false negatives on disclo-
sure and definiteness than late ones, there is no clear reason to suspect
that such an approach is appropriate for scope and invention rules.

B. Resource Allocation

To make this more concrete, we might consider the following pro-
posal: the disclosure and definiteness rules should only be enforced
by the PTO, and defendants should not be able to argue in infringe-
ment litigation that a patent is invalid for failure to comply with
them.170 Because most of the costs of false positives on disclosure are
incurred early in the patent's life, and because Markman hearings
resolve the important definitional ambiguities that make definiteness
false positives costly, strict enforcement of these doctrines at the late
stage does little to reduce ongoing costs while increasing the risk of
late false negatives. Assuming the costs of late false negatives are
high because they are highly-visible and make resort to non-patent
appropriation mechanisms difficult, there is little to be gained from
that increased risk.171 It therefore seems plausible that we should allo-

170. The recently enacted America Invents Act implements a limited version of this
proposal by preventing a defendant in an infringement case from using the best mode
doctrine as a potential basis for an invalidity defense. See Leahy-Smith America Invents
Act, Pub. L. No. 112-29, § 15, 125 Stat. 284, 328 (2011) (providing that "the failure to
disclose the best mode shall not be a basis on which any claim of a patent may be canceled
or held invalid or otherwise unenforceable').

171. Though a complete assessment of the costs of mistake avoidance is beyond the
scope of this Article, we might suspect that the PTO is well-situated to evaluate at least
the enablement and definiteness rules during examination. While the invention rules
impose serious informational burdens on the PTO to identify relevant prior art,
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cate relatively more resources to enforcing these rules at the PTO than
in the courts. And, at the same time, more resources could be spent in
litigation assessing compliance with the scope and invention rules.

To be sure, there are countervailing considerations. The PTO will
inevitably make some mistakes on the disclosure and definiteness
rules, and it may be unfair to hold defendants liable for those mis-
takes; the inventor is almost surely the lowest-cost avoider, so it
makes sense to ensure that she has good incentives to avoid them.
Moreover, the adversarial nature of litigation might be well-suited to
correcting PTO mistakes on these doctrines. The proposal does illus-
trate, however, a concrete way to apply the results of the analysis here.

C. The Presumption of Validity

In a similar vein, consider the Supreme Court's recent decision in
Microsoft Corp. v. i4i Ltd. Partnership.172 The Court held that an al-
leged infringer must demonstrate that a patent is invalid by clear
and convincing evidence. 173 It also rejected the possibility that the
lower preponderance standard would apply if the defendant present-
ed evidence that was not available to the PTO.174 But the Court nonethe-
less allowed that "the challenger's burden to persuade the jury of its in-
validity defense by clear and convincing evidence may be easier to sus-
tain" with new evidence than with evidence that was before the PTO.175

Implicit in this suggestion is a doctrine-specific approach to the
presumption of validity. New evidence will often take the form of ref-
erences that show the state of the art was more advanced than the
PTO had thought; the patent is therefore more likely to have violated
the invention rules. But it would be a rare case in which new evi-
dence of invalidity affects the assessment of whether the patent com-
plies with the disclosure and definiteness rules because that assess-
ment is largely conducted within the four corners of the patent doc-
ument. As a result, the evidentiary burden the defendant must over-
come to demonstrate invalidity on the disclosure and definiteness
rules will never be "easier to sustain," but his burden to demonstrate
invalidity on the invention rules might be.

The Court's approach might be partially justified by the difference
between the invention rules on the one hand and the disclosure and
definiteness rules on the other. As described here, for the disclosure
and definiteness rules, we should be more tolerant of false positives
than false negatives at the late stage compared to our tolerance at

enablement and definiteness are self-contained inquiries, requiring only that the examiner
understand what's written in the patent document itself.

172. 131 S. Ct. 2238 (2011).
173. Id. at 2242, 2244.
174. Id. at 2244.
175. Id. at 2251.
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the early stage; we lack, however, a good reason to take the same ap-
proach for the invention rules. Lowering the presumption of validity
for the invention rules, but not for the disclosure and definiteness
rules, implements essentially this idea.

V. CONCLUSION

This Article has assessed how three important characteristics af-
fect the costs of patent mistakes. Those characteristics-type, timing,
and doctrinal basis-make some mistakes more worrisome than oth-
ers. Because empirical evidence on the costs of patent mistakes is
difficult to acquire, the design of the patent system must flow from
theoretical arguments. Of course, the arguments here are incom-
plete-I have not, for example, resolved the debate about the role of
disclosure in the patent system. Nor have I said much about the costs
of mistake-avoidance; a complete analysis of patent mistakes would
include not only the costs of the mistakes, but also the costs of avoid-
ing them. Still, I have evaluated one side of the ledger and spelled
out some of the intuitions that would lead us to favor some mistakes
over others. The arguments presented here, which are based on areas
of widespread agreement within patent theory, thus suggest a way
forward through an inherently uncertain and hotly contested area.
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