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Abstract

A “submarine patent” is one whose issuance and publication has been intentionally delayed

by its inventor with the hope that firms will independently discover and come to rely on

a similar innovation at some later time, at which point the inventor causes his patent to

issue and claims infringement. Although submarine patents are harmful to an innovation-led

economy, previous research has struggled with how to discriminate between these subversive

patents and patents whose issuance was delayed for legitimate reasons. I propose a novel

identification strategy that exploits self-sorting by inventors around a 1995 policy change

that was unfavorable to submarine patents. Using a regression-discontinuity design, I find

that submarine patents are on average much more likely to be asserted for infringement in

court cases. In addition, I conclude that submarines were more common in certain industries

than others as evidenced by differential responses of industries to the policy change. Finally,

I show that the failure of submarine patents within specific industries to ultimately assert

infringement seems to be an indicator of which industries in the world economy experienced

shifts in technological paradigms during this time, providing an additional method to asses

the determinants of differences in income per capita across countries. I also describe how this

result can be generalized across timeperiods.
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1 Introduction

A little-known Texas-based company filed a patent infringement complaint against social gaming giant Zynga

in early 2012, alleging infringement on four patents. The issue dates of Personalized Media Communications’

four patents were between June of 2010 and March of 2011, but all were filed in 1995: one on May 23, one

on June 6, and two on June 7.

These four patents, and others like them, are sometimes termed “submarine patents.” This term refers

to a patent whose inventor does not wish to market his invention. Instead, after filing his non-public patent

application, the inventor hopes for another inventor to discover the same invention and develop it into a

successful product. When this happens, like a submarine emerging from the depths, the inventor finishes

the paperwork for his patent to issue and sues the now-infringing producer for a share of his profits.

Submarine patenting can be thought of in the context of the free-rider problem. If the costs of developing

an invention into a marketable good are high, an inventor might choose to wait for another firm to invest in

development, then extract royalties from that firm’s success. Submarine patenting may also be considered

to cause a deadweight loss to society in the sense that some fraction of innovators who wish to sell their

products must pay an additional “tax” on their products to submarine patenters.

The economic rationale for patents is to encourage innovation. The government grants a fixed-term

monopoly to an inventor in exchange for fully disclosing his invention early so that society might learn from

it. At the same time, there are standards for patentability. Patents must be useful, novel, and non-obvious.

The applicant carries the burden of proof of patentability, but the US Patent and Trademark Office would

not be doing its job of aiding innovation if it risked disenfranchising inventors of their patents. Thus, if an

inventor botches his application, he is given leniency to amend it without fear of losing his patent rights to

others who would file after his original application. Section 2 discusses other legitimate reasons why a patent

application may be delayed in more depth.

This paper proposes a novel strategy for identifying a large group of submarine patents. I first show that

patent applicants intending to take advantage of this loophole self-sorted to file before a policy change that

made submarining future patents infeasible. Having shown that patents on either side of the discontinuity

are similar in all ways other than their likelihood of being submarine patents, I examine characteristics

of submarine patents and find that they are on average much more likely to be involved in infringement

litigation. However, I find starkly different litigation outcomes for different industry classes, and conclude

that this is due to shifts in technological paradigms within certain industries. I discuss the relevance of

submarine patents to measure the expectations of technological change and provide a strategy to generalize

the results of this paper to construct a measure of technological expectations and identify shifts in techno-
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logical paradigms over time and within industries. Such information can be useful for assessing differences

in income across countries if economies that are engaged in the use of technologies that undergo paradigm

shifts benefit from such technological revolutions.

The remainder of this paper is as follows. Section 2 provides background on the policy change and a

review of literature within the economics of innovation. Section 3 describes the dataset of patent grants I have

compiled including outward linkages to outcomes such as litigation. Section 4 puts forward a theoretical

model for submarining and testable hypotheses. Section 5 conveys my findings, while Section 6 offers

discussion of the wider implications of these findings to studying the economics of innovation and Section 7

finally concludes.

2 Background and Motivation

This section describes the history of the submarine loophole before proceeding to survey relevant literature.

2.1 A 21st Century Vantage Point

In order for a patent system to be susceptible to submarine patents, I argue that it must have two traits:

(1) While the patent application is pending, other firms must have no knowledge of it. If they do, they will

not use the technology.

(2) Regardless of how long the patent pends for, once granted it must have a long enough term of force to

be worth enforcing against profitable firms that rely on the invention.

Issue (1) was resolved by the American Inventors Protection Act of 1999. Since 2000, most US applications

are published 18 months after filing, regardless of their status as denied, issued, or still pending.∗ This policy

change seems to have been aimed at bringing the US in line with what other countries were doing, speeding

the diffusion of knowledge, and reducing the feasibility of submarine patents.

Issue (2), however, was resolved earlier, when an agreement was signed by member nations of what was to

become the World Trade Organization in 1994. With the goal of a more globally homogeneous system of IP

enforcement to foster international trade, the Agreement on Trade-Related Aspects of Intellectual Property

Rights contained a number of standards for laws pertaining to copyright, patenting, and other intellectual

property.

One of the many standards introduced was a harmonization of patent term. TRIPS, agreed on near the

end of the 1994 Uruguay Round of the General Agreement on Tariffs and Trade (GATT), mandated that

∗There are a few exceptions to mandatory application publication, the most notable of which occurs when applicants certify
that they do not intend to file for the same invention in other countries.
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WTO members grant patent protection of at least 20 years, starting the clock at the filing date of a patent.

Prior to TRIPS, applicants in the US were granted a patent term of 17 years from issue date. President

Clinton signed the GATT on December 8, 1994, with patent term reforms set to take effect six months later,

on June 8.

The effect of the policy change was a tremendous flood of patent applications just prior to the shift. On

June 7, ten times as many applications were filed as any other day excluding the month leading up. The

Appendix contains a press release from the USPTO from June 28 explaining that it received a quarter of

the year’s projected filings in just nine days. From the vantage point of 1995, this is a curious anomaly. But

now that most of these applications have either issued or been abandoned, we see that this cohort of patent

applications differs in important ways from other cohorts, and I will argue in Section 4 that it offers a unique

window into the behavior of submarine patents.

2.2 Related Literature

This section begins with a survey of metrics that other studies have used to measure patent value, then

discusses ways that economists believe inventors appropriate revenue from their inventions in different in-

dustries. After a brief summary of the sparse literature on submarine patents, I overview the vast literature

concerned with the effects on the economy of differing rates of technological progress.

2.2.1 Measures of Patent Value

The patent literature is rich with a variety of metrics for patent value and quality. Much of the earliest

work in defining the roll of patent statistics within economics was done by Griliches (1991) and others at

the NBER’s research program in productivity. The underlying motive was to better understand economic

processes that lead to productivity gains – pursuing “the dream of getting hold of an output indicator of

inventive activity,” in Griliches’ words. Following after Scherer (1984), who linked 15,000 patents to the

443 largest US manufacturing firms in the FTC’s Line of Business Survey, Griliches and others explored

outward linkages to R&D figures and stock market data for publicly traded corporations.16 Griliches (1991)

summarizes that a strong relationship can be identified at the cross-sectional level between R&D expenditure

and the number of patents a firm has received. He further concludes that there may be evidence of diminishing

returns to R&D expenditures.8

Hall, Jaffe, and Trajtenberg (2001) provide a more modern approach to patent data characteristic of

the growing availability of digital information, particularly for patents. Of the 400 three-digit classes the

USPTO groups patents into, the authors condensed the data into 36 two-digit technological sub-categories,
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and ultimately into six higher-level categories: Chemical (excluding drugs), Computers and Communica-

tions, Drugs and Medical, Electrical and Engineering, Mechanical, and Others. However, their study reflects

the difficulties of others who have attempted similar groupings, and they suggest that “while convenient,

the present classification should be used with great care, and reexamined critically for specific applications.”

They also discuss the usefulness of backward citations (citations a patent makes) as constituting a “paper

trail” to measure knowledge spillovers and forward citations (citations received) as indicative of the “im-

portance” of a patent. They put forward new measures in the form of Herfindahl concentration indices:

Generality – the percentage of citations a patent makes in classes other than its own – and Originality – the

percentage of citations received from other classes. They briefly discuss some validation strategies for these

metrics. For example, Computers and Communications scores high on Generality, consistent with the view

that it is a general purpose technology, and high on originality, in accordance with a view that it tends to

break traditional models in terms of innovation.11

Hall, Jaffe, and Trajtenberg (2000) provide further insight into outside linkages of patent data. The study

found that, in predicting firms’ market value from patent counts, weighting patents by their citation counts

could better predict firms’ market value, indicating that forward citations are in some way tied to a notion

of a patent’s “value.”10

In a different vein, a comprehensive survey by Scherer and others of US and German firms found payment

of renewal fees to be a reliable proxy for patent value. They also confirm that the distribution of patent

values is highly skewed, with a few patents being extremely profitable.17

Table 1 summarizes and expands upon a dichotomy proposed in van Zeebroeck et al (2008), which

classifies the strategies used by economists to view patent data as either patent-based or market-based.18

Many of these techniques are revisited in Section 4, in which the feasibility and applicability of their use for

this project are discussed.

2.2.2 Appropriability of Inventions

Within the field of economics, two major investigations have been carried out into how firms appropriate

rents from their innovations. The first, published in 1987, was a survey of 650 R&D executives in 130 different

lines of business (as defined by the FTC). It is sometimes referred to as the Yale survey.13 The second was

administered in 1994 to 1478 R&D labs, and is sometimes referred to as the Carnegie Mellon survey.5

The Yale survey divided its questions into product and process patents. In general, firms reported

capturing profits from product innovations with patents more often than with process innovations, perhaps

because it is more difficult (and less desirable) to keep product innovations secret. For processes, lead time

and learning advantages were rated much more useful than patents. In general, patents were rated more
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Table 1: Established Metrics of Patent Value and Related Dimensions

Metric Description
—Patent-Based—
Backward Citations citations the patent makes; commonly used to track knowledge

spillovers
Forward Citations citations the patent receives; generally accepted to be measure of

“importance”
Generality diverse classes of forward citations
Originality diverse classes of backwards citations
Maintenance fee payments indicator of how much owner values patent
Legal disputes incidences and outcomes of infringement suits; usually believed to

be indicative of valuable patents
Parents count of parents or earliest parent’s filing date to show “entrance”

into system
—Market-Based—
Firm value Stock market performance, R&D statistics, Tobin’s q
Estimated patent value Royalties, valuation by inventors or managers, buy-outs

important to businesses for preventing duplication by competitors than for amassing royalties. The industries

that reported relying on patents the most to capture revenues on their innovations were chemicals and drugs,

perhaps because in those industries, infringement is more clear-cut. The authors found that responses to

their appropriability survey were consistently significant predictors of industries’ R&D intensities.

The Carnegie Mellon survey some years later asked similar questions to the Yale survey, but extended the

investigation into why firms use patents, even if they are not a valuable means of protecting their inventions

(as most industries indicated). The most common reasons for not patenting were ease of inventing around

products and concern over disclosing the invention. For small firms, the cost of defending their patents was

a commonly raised issue. In examining individuals’ responses as to why their firms patent, the authors saw

two groups naturally emerging. They define “complex” industries as those in which new products typically

contain many patented inventions (eg, electronics) compared to “discrete industries” such as drugs and

chemicals. Respondents in discrete industries tended to report use of patents not only for maintaining a

monopoly on their innovations, but also to block rivals’ entry via similar inventions (“patent fences”). In

contrast, the bulk of respondents who reported using patents to enter into licensing negotiations were in

complex industries.

2.2.3 Submarine Patents

A limited literature exists within economics on issues relating to submarine patents. It seems the reason for

the dearth of research on this topic is that submarine patents are generally difficult to identify.

Graham and Mowery (2002) was one of the first papers within economics to analyze the effect of the
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patent application continuation process. A continuation is a legal term within patenting; it allows a rejected

application to be restarted while claiming its original priority (filing) date. Of note, they found an increase in

the use of continuations prior to 1995, with a sharp drop-off for applications filed after. They reported that

software companies seemed to be using the continuations process the most. They also found continuations to

be positively correlated with the number of forward citations, patent originality, and incidence of post-grant

litigation (as measured by linkages to the Derwent patent litigation database).7

Hegde, Mowery, and Graham (2007) use more recent data, current as of 2004 (the NBER patent database

described in Hall, Jaffe, and Trajtenberg (2001)). They describe the uniqueness of continuations to the US

patent system and their suspected involvement with submarine patents. At the same time, they explain the

stance of some patent attorneys and industry groups: these long-pending continued applications may also

be the result of “high-risk investments of ‘pioneering inventors’ in ‘young’ fields of invention that are subject

to uncertainty.” They admit that little empirical evidence has been brought to bear on the characteristics of

those applicants who exploit the US continuation process. The paper empirically examines which types of

industries have used different types of continuations: Continuations, Continuations in Part, and Divisionals.

All three types introduce a delay in the application process while allowing the final patent to retain the

priority date of the initial application.12

2.2.4 “Skill-Biased” Technical Change

A number of studies, particularly in the 1990s and early 2000, have attempted to account for the growing wage

gap observed in developed countries between skilled and unskilled workers. The gap can be characterized by

an increase in wages of skilled (educated) workers above those of the unskilled, accompanied by a growing

abundance of skilled workers in the labor force relative to unskilled.2

A concept of “skill-biased technical change” became a prominent explanation. The theory was that

certain types of workers may fair better than others during periods of rapid technological growth. Namely,

economists hypothesized that more educated or otherwise more able workers could better adjust to changing

workplaces. This increase in demand for skilled workers could account for the relative rise in returns to skill

in the midst of a relative increase in supply of skilled workers.

Caselli divides technological revolutions into two categories: skill-biased (eg, the information technology

revolution) and de-skilling (eg, the assembly line, which replaced skilled artisans in the production of cars).

With the focus of modeling skill-biased revolutions, he develops a model in which productivity-augmenting

technology spurs increases in wages, but particularly so for quick-learning workers, while the slow-learning

workers continue to use the old technology for a certain period of time (the old capital is not immediately

valueless). He confirms that recent increases in wage inequality within industries are in fact associated with
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increased inequality of capital-to-labor ratios. Furthermore, he theorizes that education may make workers

better able to adjust to new technology; if this is the case, then technological revolutions within an industry

would increase the returns to education for workers in those industries.3

In another model of technological change and wages, Galor and Moav theorize that regardless of whether

a technological revolution ultimately brings about a new paradigm that is biased toward or away from skill

(or ability), in the short run the transition to this new technological state will be skill (ability)-biased in

the short turn. Their model predicts several effects that are confirmed by data.6

Machin and van Reenen used R&D intensities in the manufacturing sectors of seven OECD countries

as a proxy for technological change. They found strong results across developed nations that industries

experiencing technical change also experience a shift in composition of their labor forces favoring skilled

workers, and conclude that this evidence is in line with the skill-biased technical change hypothesis.14

In a similar vein, Berman, Bound, and Machin address the spread of skill-biased technical change through-

out the world economy. Using similar industry-level manufacturing data, they examine within-industry

changes among developed countries in the skilled-to-unskilled labor ratio. They find that industry changes

are highly correlated among countries. This is strong evidence that skill-biased technical change within

industries is not localized to the country from which the technology originates, but rather the change per-

meates throughout the industry and affects workers in the broader world economy. The authors also offer

some evidence that skill-biased technical change may account for a trend of skill upgrading witnessed in the

manufacturing sectors of less-developed countries.2

Bartel and Sicherman use a wide array of measures for technical change in manufacturing industries,

including use of patents, investment in R&D, and various measures of TFP (ie, residuals from estimating

sales after controlling for capital). Tracking workers through the National Longitudinal Survey of Youth,

the authors find that after controlling for individual-level fixed effects, the relationship relationship between

wages and technological change is weakened. They conclude that a significant part of industry-level changes

in wage inequality and skill composition is due to sorting by workers who move between industries.1

A major limitation of studies examining technological change on industry wages and skill compositions

has been a tendency to rely exclusively on trends in the manufacturing sector, where statistics such as

industries’ R&D expenditures to sales ratios, total factor productivity, and wages are easiest to measure

and most freely available from the government due to the manufacturing sector’s relevance to economic

indicators.9 With the method proposed in my paper to identify technological revolutions, combined with the

increased use of individual-level tax data on earnings within economics,4 it may soon be possible to extend

the literature beyond the manufacturing industry.
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3 Data

We ourselves do not put enough emphasis on the value of data and data collection in
our training of graduate students and in the reward structure of our profession. It is
the preparation skill of the econometric chef that catches the professional eye, not the
quality of the raw materials in the meal, or the effort that went into procuring them.

(Zvi Griliches, address to the American Economic Association, January 4, 19949)

In this following section, I summarize my ingredients.

3.1 My data

The USPTO has made remarkable strides in the past few years toward making raw patent data available to

researchers. With this much data, the next question economists are confronting is what can be done with

it. I first discuss what I have done with it, then what others are doing.

Through a partnership with Google, the USPTO has made available the full text of every patent granted

from January 1976 to present (updated weekly). To download the data, one must download and unzip nearly

2,000 weekly files. None of these files are in formats that are useful to any type of research that economists

would be interested in.

There are four different file formats, spanning different timeperiods of operation:

1. pftaps .txt (1365 files from 1976-2001). These are text files that are organized in some vaguely
hierarchical manner. Certain text strings recursively separate different data fields.

2. pg .sgm (54 files mid-2001 and a few in 2002). These files are in Standardized Generalized Markup
Language, an ISO standard that is similar in some ways to XML.

3. pg .xml (156 files 2002-2004). Similar to above, but somewhat more compatible with modern XML
readers.

4. ipg .xml (currently about 400 files, from 2005-present). The most recent XML generation. Names
of tags were redone to be more descriptive.

Weekly patent grant files were parsed in Python with a script run over the course of several days.

Figure 1 presents a stylized Entity-Relationship model of how I conceptualize the data contained within

a patent grant. In translating the data from a docuement-oriented model to the relational model, my

ultimate goal was to produce a relational database in Boyce-Codd Normal Form – that is, one without

unnecessary duplication of data. However, determining the data’s functional dependencies has proven more

complex than expected. For example, we know the filing date for all five million patents in the database –

let this be contained in the relation BasicInfo(patent, filing date, issue date), in which the primary key

is underlined. Yet when a citation is recorded within a patent grant, the USPTO lists not only the cited

patent’s number, but also the cited patent’s application and issue dates. If we have a relation linking a

patent to its citations, Cites(patent, cited patent), storing the application and issue dates of cited patent
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Figure 1: Entity-Relationship Diagram of Available Data
Compustat linkages discussed in next section

Diagram.png

in that relation seems redundant, because this information can be assembled by joining the relations on

BasicInfo.patent = Cites.cited patent. Given that the dataset contains five million patents but 55 million

citations, this kind of duplication would be enormously costly. However, this foreign key relationship does

not always hold true: a cited patent may have been issued prior to 1976, or it may be a patent in another

country. If either of these is the case, its filing and issue dates would not be contained in the Cites relation.

Similar problems exist in recording details of patents associated with parent relationships and elsewhere in

the construction of the relational database. When confronted with these dilemmas, I generally erred on the

side of preserving information, at the risk of redundancy.

Another takeaway of Figure 1 is the many-to-many cardinalities that tend to characterize patent data.

One patent may have many inventors, and one inventor may have many patents. The diagram shows the

same for other relationships, such as assignment at grant and citations. Fields that a patent may strictly

have one of are listed in the Patent entity (with the addition of primary class, shown by arrows pointing

away from the Patent entity).

9



Alex Bell An Autopsy on Submarine Patents

3.1.1 Linkages External to Patent Grant from the USPTO

I incorporate linkages to two relations provided by the USPTO through Google. The first is maintenance

fee events. These are provided as a table indicating patent number, date of event, and type of event (eg,

payment of a certain type of fee or refund for various reasons). Also relevant to the analysis, each event

contains an indicator for whether the assignee claims small entity status, which affords the inventor a reduced

financial burden. In the US, the patent fee schedule is highly back-loaded, as shown in Table 2. Because

a relatively small number of patents are renewed to full maturity, this data offers an indication for patents

that have issued several years in the past as to how much their owner values them.

Table 2: Summary of Current Major Fee Schedule (USD)

Type of fee Standard Amount Amount for Small Entity
Utility issue fee 1,770 885
Due at 3.5 years 1,150 575
Due at 7.5 years 2,900 1,450
Due at 11.5 years 4,810 2,405

At the time of grant, the patent examiner places a patent into one of more than 400 technology classi-

fications, primarily for the purpose of facilitating future searches for relevant prior art. These classes are

further broken down into thousands of sub-classes. The class system frequently changes as new classes are

created, merged, or obsoleted. A very recent addition to the USPTO’s bulk data downloads is a file linking

each patent to its current classification. These are the technology classes analyzed in this paper. Still, an

overwhelming challenge to all researchers working with patent data has been finding meaningful groupings

for patents by economically relevant industries, as opposed to by the USPTO’s large number of technology

classes.

3.2 Litigation Data

No branch of the government, including the USPTO, keeps track of patent infringement suits for individual

patents. However, the US court system makes documents pertinent to legal cases available online through

services such as Public Access to Court Electronic Records (PACER) for a fee of a few cents per page

downloaded.

Lex Machina is a private firm spun out of a joint research project between Stanford’s law school and com-

puter science department called the IP Litigation Clearninghouse, which was designed to bring transparency

to IP law. The business of Lex Machina is providing IP litigation data and analytics to businesses. The

company does this by crawling court records including those from PACER and district court databases daily.
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Using natural language processing algorithms, they determine which cases are instances of IP litigation, and

in the cases of patent infringement, link the case with the patent being infringed upon (also known as the

patent being “asserted”).

Although Lex Machina sells this information to businesses, they agreed to contribute to this project a

dataset of linkages from patent numbers to legal assertions for all patents filed in 1995. In section 5, I

examine how the likelihood of assertion changes for patents filed just before and just after the policy change.

3.3 NBER Patent Data Project and Name Matching

This paper does not use the NBER database, but it is useful to discuss in terms of work that has been done

with similar raw data to what I am using. The work done by the PDP and made public to researchers has

been instrumental in speeding the diffusion of this data through the empirical research community. The data

provided by the Patent Data Project is outlined in Hall, Jaffe, and Trajtenberg (2001). It contains data

primarily on patent citations and assignees.

The most significant drawback of this dataset is that it is only current as of 2006. In examining long-

pending patents filed around the 1995 discontinuity, the picture would look different if we examined only

patents issued by 2006.

A tremendous contribution of this dataset is the authors’ attempts to conduct meaningful assignee name

disambiguation and matching to Compustat firms. This is not a trivial task for several reasons. Consider a

company identified in Compustat as IBM. In addition to filing patents as IBM, patents they file might list

as assignee:

1. An unabbreviated name, such as International Business Machines

2. Some formal legal name, such as IBM, Inc. (or other languages’ variants). This is extremely common.

3. A division of the company (eg “IBM R&D”, “IBM Circuits Division”, or “IBM India”). This is also
extremely common.

4. A misspelling of any of the above, perhaps due to data entry error.

The architects of the dataset share their name standardization routines on their site. There isn’t much

to do about (1). By either removing or standardizing most common suffixes and other elements of firm

names, the authors seem to do a good job of mitigating lost matches due to (2). To deal with (3), they

use a simple inverse word frequency score, which I have not found to work very well, both in terms of false

negatives and missed matches. Although they do not handle misspellings, some educated guesses could be

made by a script using the Levenshtein “Edit Distance” algorithm to mitigate instances of (4), though some

false matches may result. For the purposes of this project, name standardization is not a high priority.

11

https://sites.google.com/site/patentdataproject/


Alex Bell An Autopsy on Submarine Patents

3.4 Application-Level Data

While the patent data we have been discussing pertains to patents that have been issued, the USPTO

maintains highly detailed records of each application’s prosecution while it is pending, regardless of whether

it issues. Though this data is not in the public realm, it could some day be useful in examining submarine

patents that have not yet issued. Furthermore, data on patent application prosecution can play a role in

examining the methods by which patent applicants stay pending, such as continuations.

4 Methods and Hypotheses

Having described available data, I proceed to establish my identification strategy, a theoretical model for

why inventors would submarine some patents and not others, and testable predictions stemming from this

model.

4.1 Identification

Figure 2 demonstrates the large amount of sorting that occurred around the 1995 discontinuity. My iden-

tification strategy rests on the assumption that a certain group of applicants pushed their applications into

the door before the policy change: namely, those who wanted to take advantage of this loophole.

Figure 2: Yearly, Monthly, and Daily Filings, 1980-2010

The above figure shows no anomalies for 1995 at the yearly level, but strong evidence of sorting in the months and
particularly days leading up to the policy change.
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Figure 3: Distribution of Pendency, by Month of Filing

The month of the policy change shows not only the most significant spike in mean and median pendency, but also an
especially strong trendbreak for the highest tails of the distribution of patent pendency, which show severe skew.

Figure 3 confirms that these applications are indeed different. Most of the distribution of pendency jumps

during the month of June, and especially so in the upper percentiles. Figure 14 in the Appendix also plots

the count of applications pending greater than ten years: although June saw a doubling of filings compared

to the pre-trend, the yield of those patents pending more than ten years dwarfs that of any other day.

There is a notion within the literature, and ostensibly in the real world, that patents at the right end

of the tale of pendency are there not because an applicant seeks this, but because of factors out of an

applicant’s control. Hegde, Mowery, and Graham (2007) discuss reasons that applicants may be forced

to prolong their application in undeveloped fields rife with uncertainty about what claims are patentable.

Another intuitive explanation is that novice inventors simply do not have the experience to navigate the

bureaucracy. Conversely, it could be the bureaucracy’s fault if examiners are dragging their feet on tough

applications, though this seems unlikely.

Regardless of the reasons that a well-intentioned applicant might be delayed, there is no reason to believe

that these instances would occur in greater number in June of 1995. The only conclusion supported by the

evidence is that those who wished to take advantage of the patent term loophole filed in greater number in

June of 1995.
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4.2 Theoretical Model for Submarining

Given an invention, an inventor may either expend resources to develop his invention into a marketable

product or submarine his patent and hope that others’ products will incorporate his invention in the future.

The inventor makes this decision by considering the value of his patent issuing at time t:

V aluet =
∑
p

[πp,t − Fp] +
∑
m

[λmπm,t − Cm]

where indices p and m represent potential and already-marketed products deriving from the invention,

respectively, Fp is the fixed cost associated with developing potential product p, π is the profit to be made

from selling the good after the fixed cost of development (a function of variable costs and time-specific

demand), λm ∈ [0, 1] represents the share of profit from marketed invention m the inventor can extort from

the seller, and Cm is the cost of asserting infringement of the patent against good m. In deciding whether to

submarine a patent, the inventor will consider the magnitude of F and C. Given high fixed costs of product

development, the incentives to submarine will be much higher. However, if an inventor views the costs of

litigation to defend his patent as prohibitive, as the literature suggests small patenting entities may, he will

be less likely to submarine his patent.

Because the model does not account for obsoletion of inventions, patentt is expected to be a monotonically

increasing function of t. The assumption of no obsoletion is somewhat reasonable in the case of submarine

patents, which are generally thought to be very basic, general-purpose technologies within their fields. If

an inventor expects the market for goods incorporating his invention to boom over time, perhaps due to

discovery of complementary inventions, he may expect the value of his patent to increase exponentially or in

the form of a polynomial of degree greater than one. If the market is already fairly developed, the patent’s

value may increase only logarithmically over time or in the form of a sublinear polynomial.

Assuming a rational applicant can estimate well the value of his patent in the future, he chooses to

submarine his patent for k∗ years to maximize the value of his patent pursuant to a discount rate of future

earnings:

DiscountedV aluet = V aluet+k × (1− ri)k

k∗ = argmax
k

V aluet+k × (1− ri)k

where ri ∈ [0, 1] is inventor i’s discount rate of future cash flows. In other words, ri is a measure of the

inventor’s personal preference for liquidity. If ri is 0, the inventor is indifferent to when he will receive money

and would like only to maximize the sum he eventually earns; an inventor who prefers money today will
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have a larger ri. Figure 4 shows that given a constant discount rate, the inventor’s expected value will reach

a unique global maximum if the patent’s value increases polynomially or logarithmically. If patent value

increases purely exponentially, no global maximum will occur in expected value without incorporation of an

additional countervailing force of obsoletion.

An important observation from Figure 4 is that the optimal stalling time will be longer in markets that

are expected to grow very quickly in the future. Intuitively, optimal stalling time will also depend on a

particular inventor’s discount rate of future cash flows.

Figure 4: Expected Value as a Function of Time

(a) Value in booming market (b) Value in developed market

(c) Discounted value in booming market (d) Discounted value in developed market

4.3 Testable Predictions

A number of testable hypotheses can be formulated based on the above-outlined model and the findings and

theories of related work.
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4.3.1 The incentives to pursue a submarine patent are stronger in certain industries.

The Yale survey offered some early insight that certain industries, such as chemicals and drugs, tended

to rely more on patents to capture revenues from their innovations, while other industries depended more

heavily on advantages such as secrecy or lead time. The Carnegie Mellon survey confirmed this finding, and

further refined the discussion into complex industries, in which patents are used as an entry into licensing

negotiations, and discrete industries, in which the strategy of patent fences is most common.

On one hand, if patents are more valuable in discrete industries, it would seem the incentives to achieve

an effective submarine patent in that industry would be higher. However, this may also be riskier. By

patenting an invention that will likely be used in few but prominent products, the submariner risks that

none of those products will ever even be marketed by a target company. Worse yet, as is the case in discrete

industries, other inventors may find and patent other ways to achieve the same end result, rendering the

submarine patent useless.

A submarine patent in a complex industry seems to be a safer bet. In complex industries, such as

electronics, products typically have numerous patented inventions and patented inventions are typically

used in numerous products. For example, Jerome Lemelson’s 1950s “machine vision” patents found many

susceptible firms producing products involving barcode scanners. In addition, quietly settling out of court

with several companies for a small tribute is an easier and less costly process than trying to extort a large

sum from one company, which is sure to lead to costly legal battles.

Still, an example of a recent (alleged) submarine patent in a discrete industry that appears extremely

profitable is Patent No. 8,063,182, owned by Hoffman-La Roche but licensed to Amgen, the maker of

rheumatoid arthritis and psoriasis drug Enbrel.15 The invention is in fact a biosimilar for Enbrel, and it

will continue to prevent entrance of generics into the market during its seventeen-year term from issuance

on November 22, 2011, a year before the original patent was set to expire. The new patent was filed May

19, 1995 – less than a month before the policy change – and claims priority to two earlier applications,

dating back to 1990. During the patent’s prosecution, the examiner approved twelve applicant requests for

extension of time to respond to deadlines.

It is unclear whether the increased market in complex industries will be more amenable to submarining

than the relatively more lucrative products in discrete industries.

For the purposes of examining prior art relevant to patent applications, the USPTO maintains a complex

classification system that can be abstracted to several hundred high-level classes, ranging from televisions

to toilets. The effect of the discontinuity on filings can be analyzed at this level to infer the incentives to

submarine in various industries.

16

http://www.google.com/patents/US8063182


Alex Bell An Autopsy on Submarine Patents

4.3.2 Submarine patenters are successful at ambushing other firms.

Studies have used patent litigation databases, such as the privately assembled Derwent database, to examine

incidences and outcomes of litigation for individual patents. For example, Graham and Mowery (2002)

found a patent’s number of continuations to be positively correlated with its likelihood of being involved

in litigation. However, a potential pitfall is that submarine patenters may approach firms with a threat of

lawsuit and settle before going to court. Still, the incidence of litigation by submarine patents has clear

policy implications to today’s courts system.

Furthermore, if one assumes that the ultimate goal of a submarine patenter is to ambush a firm with a

lawsuit, the inventor’s success can be judged by whether a patent infringement suit was filed. The analysis

can be extended to the industry level to ask not only in what industries did inventors file submarine patents,

but also in what industries were inventors successful at ambushing firms.

4.3.3 Submarines are profitable for those who file them.

Part of the rationale for delay seems to be that the inventor believes the market for his invention will be

more developed in the future. If this is true, then when the patent issues, it will be valuable to him. Because

many patents are not renewed to maturity, a window may exist here into the patent’s financial success. The

largest challenge, however, is truncation. Ideally, we would like to see if long-pending patent applications

filed in 1995 pay all their maintenance fees through full term of force (17 years from issuance). To see this,

we would need data from several years into the future. Given that constraint, the best one can expect to do

today would be to restrict the sample to patents issuing before roughly 2008 (pending for no more than 12

years), and examine whether they paid their first 3.5 year maintenance fee by 2012 (current day).

Unfortunately, almost all issued patents in this time period have made their first maintenance payment,

so maintenance fee events are not yet a useful discriminator. Instead, we might consider an inventor’s

propensity to litigate as an indicator for value. If an invention is highly profitable, competitors are more

likely to infringe on the patent, and the inventor is more likely to take legal action to protect his property.

4.3.4 Submarine patents are seminal inventions, not junk patents.

A common assumption seems to be that submarine patents are low-quality inventions. Yet from anecdotal

research concerning high-profile submarine patents, it seems plausible that submarine patents are filed by

some of the most prolific inventors. Though the literature on uses of large-scale patent data to measure

“quality” is still somewhat young, recent works by the NBER’s PDP lay out a nice framework in terms of

forward citations, generality, and originality. If the inventions disclosed in submarine patents are of unusually
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high quality, we would expect to see an increase in mean forward citations just before the policy change.

4.3.5 It takes a large, well-funded company to effectively execute the submarine strategy.

Results from the Carnegie Mellon survey and other studies indicate that small firms may be dissuaded from

patenting for fear of not having the financial resources to defend their patents. They hypothesize that larger

firms may be better able to “spread the fixed costs of applying for and defending patents over greater levels

of output.” Given the inherently costly nature of enforcing a submarine patent, one would not expect small

R&D-focused firms to choose this option. On the other hand, it could be that a certain type of small “fly-

by-night” firms exists, with the sole purpose of pursuing submarine patents. With no real opportunity cost

of developing new products, these small firms find it most profitable to focus their efforts on submarining

their inventions and engaging in infringement litigation in the future. Because a large discount is given to

small patenting entities, the USPTO records for each time a payment is made whether the payer claims

small entity status.

5 Findings

The primary findings concern submarine patents’ use of the court system and the differential effect of the

closure of the submarine loophole across industries.

5.1 Use of Court System

Of the patents filed on June 5, 6, and 7, 347 would result in assertions, accounting for one fifth of the

1,742 assertions stemming from that year’s applications. The height of the spike occurs for applications filed

June 7, a fateful day for the holders of the 209 patents then that have since taken businesses to court for

infringement. The Appendix lists the names of all holders of patents filed in these three days that have

produced lawsuits.

Figure 5 shows that the clear trend break for filings and pendency is also apparent for number of assertions.

However, it is not obvious that the rise in assertions is not due merely to the rise in applications, and the

break in the assertion rate in the lower graph is difficult to infer due to the high amount of noise associated

with a typically low number of assertions on the average day. Graphical interpretation of the likelihood of

assertion based on the discontinuity is not sufficient.

On average, just 1.1% of patents filed in 1995 were asserted. Figure 6 uses a probit model† to estimate

†The probit model is very similar to the logistic models that are more common in machine learning and other computational
fields. Both are used to model likelihood of binary outcomes. The probit model assumes the dependent variable follows a normal
distribution, while the logit model assumes the dependent variable follows a logistic distribution, which is slightly flatter-tailed
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Figure 5: Weekly Filings, Pendency, and Assertion Rate for 1995

Weekly timeseries for 1995 with week following policy change marked.

Figure 6: Predictors of Assertion

full month biweek week
asserted
before 0.00583∗∗∗ 0.01496∗∗∗ 0.02062∗∗∗ 0.02659∗∗∗

(0.001) (0.002) (0.003) (0.006)
pend 0.00205∗∗∗ 0.00228∗∗∗ 0.00250∗∗∗ 0.00266∗∗∗

(0.000) (0.000) (0.000) (0.000)
appdate 0.00002∗∗∗ 0.00024∗∗∗ 0.00062∗∗∗ 0.00108∗

(0.000) (0.000) (0.000) (0.000)
N 157451 42996 30945 23140

Marginal effects from a probit regression and SEs of margins are shown for all of 1995 and intervals of one month, two weeks,
and one week from the policy change, the dependent variable in all cases being an indicator of whether the patent has been

asserted in a court case for infringement. The variable before equals one if the patent was filed before the policy change, and
pendency is years pending. Standard errors in parentheses; * = p<.05, ** = p<.01, and *** = p<.001

the likelihood of assertion using a regression discontinuity design, in which the probability is allowed to

vary based on the policy regime. In the model, likelihood of assertion is also conditioned on pendency

because we cannot assume that pendency remains constant across the discontinuity. The model finds that

the discontinuity is a highly significant predictor of the probability of assertion regardless of the size of the

chosen window, ranging from the full year to the week before and after the discontinuity. As the band is

narrowed, the effect of the discontinuity becomes increasingly prominent, which is in line with the hypothesis

that due to self-sorting by applicants, the highest concentration of submarine patent filings occurred just

before the policy change. Using the one-week window, the model estimates the likelihood of assertion for a

than normal but significantly easier to compute.
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Figure 7: Predictive Margins of Discontinuity by Pendency with 95% CIs

Probit margins with respect to pendency shown for patents filed in the week before (top) and after the discontinuity.

patent filed prior to the discontinuity is 2.7 percentage points higher than the likelihood of assertion for a

patent filed after. Assuming that nothing changed around the discontinuity other than inventors’ abilities

to file submarine patents, this coefficient estimates the increased likelihood that a submarine patent will be

asserted.

Figure 7 elaborates on the differential role that pendency plays for submarine and non-submarine patents.

While pendency is generally associated with a mildly higher likelihood of assertion, as seen by the positive

marginal effect of pendency in the probit regression, this trend is amplified for submarine patents. This is to

be expected, because inventors who were able to stay submerged for longer are likely in a better position to

corner markets. It is for these relatively few patents in the upper tails of pendency that the model predicts

the highest rates of litigation. Furthermore, it should be noted that the effect is likely larger than observed,

but dampened by censoring. That is to say, for long-pending patents issuing close to today, there has been

less time to observe an assertion in the data, though they may produce an assertion in the future.

5.2 Industries

Having established the proliferation of lawsuits among patents filed prior to the policy change, one can ask

not only how patterns of filings around the discontinuity varied across patent classes, but also how patterns

of resulting litigation varied for these classes.

The first insight is that not all industries responded to the discontinuity. Filings for most classes of

industrial products such as hoists (class 294), connectors (403), and fasteners (411) seemed unaffected.
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There was similarly little effect for relatively simple end-use inventions such as packaging (224, 229), chairs

(297), illumination devices (313, 362), cabinets (312), and toys and games (273, 446). In general, these are

all inventions for which there already exists a very well-developed market that is not expected to burgeon,

so an inventor should have little incentive to attempt to submarine an invention. Although the focus of this

paper is on utility patents, which constitute the vast majority of patents that are issued, it is worth noting

that there was also no apparent reaction by plant or design patents.

Figures 8 and 9 deal with patent classes that did clearly respond to the policy change. Given the

classes that did respond, the analysis can be further refined to ask in what classes were submarine patenters

ultimately able to sue for patent infringement.

Figure 8 graphically illustrates a sample of industries that not only responded to the policy change

with increased filings, but also were able to produce assertions. Generally speaking, the types of classes

that outperformed in both categories were those related to chemicals and drugs. For instance, the molecular

biology and microbiology section of chemistry (class 435) produced 40 assertions stemming from applications

filed on June 7, which is twice as many as any other class from that day. It also saw the largest single-day

spike in filings of all classes. Surgery, prosthetics, and digital communications also saw large spikes in

assertions from patents filed just before the discontinuity of a smaller magnitude, as shown in Figure 8.

A small number of other communications and computer-related classes, particularly processors, exhibited

trends of similar magnitude to that shown in digital communications.

Recall that the drug and chemical industries have been identified by previous studies as unique in terms

of innovation. The drug industry is one of the best examples of a discrete patenting industry, in which

one patent is usually associated with one product. One factor that may be responsible for the increased

effectiveness of drug and chemical submarine patenting is that innovators in discrete industries need not

worry about where the market is moving as much as in complex industries. If an inventor discovers a new

drug, its profits will not be affected by what drugs his competitors are researching. But in complex industries,

if an inventor concentrates on a line of research that falls out of fashion, he risks losing compatibility with

the complementary inventions that together produce the marketable product.

Another factor that may be driving the trends for drugs and chemicals may be the nature of research and

patentability in those industries. An invention must be useful to be patented, but perhaps it is the case that

in these industries, it is easier to show a use for a discovery without any indication that it will contribute to

a marketable good. For instance, consider a chemist who discovers that a new chemical compound is useful

for causing cells to secrete a certain enzyme. If he cannot find a marketable use for the enzyme secretion

at the time of invention, he can still patent the compound’s role in enzyme secretion and hope that another

company markets a successful product that, unbeknownst to the company, relies on the enzyme secretion
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Figure 8: Most “Successful” Industries
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375: pulse or digital communications
230/2596 (8%) filed 3 days before
9/39 (23%) asserted 3 days before
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435: chemistry: molecular biology and microbiology
2464/7573 (32%) filed 3 days before
65/117 (55%) asserted 3 days before
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514: drug, bio−affecting and body treating compositions
2085/7123 (29%) filed 3 days before
46/135 (34%) asserted 3 days before
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530: natural resins, peptides/proteins, lignings
1442/3781 (38%) filed 3 days before
25/39 (64%) asserted 3 days before
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536: organic compounds −− part of the class 532−570 series
1308/3835 (34%) filed 3 days before
38/75 (50%) asserted 3 days before
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600: surgery
257/1852 (13%) filed 3 days before
10/32 (31%) asserted 3 days before
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623: prosthetics
148/640 (23%) filed 3 days before
8/18 (44%) asserted 3 days before
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800: multicellular living organisms (parts, processes)
187/608 (30%) filed 3 days before
7/19 (36%) asserted 3 days before

Shown are a sample of industries that exhibit large spikes in filings before the policy change and large fractions of their
assertions from that year coming from just prior to the policy change. The date of the policy change is marked. Below each

graph is the fraction of filings and assertions stemming from the three-day period divided by that of the entire year. For
example, for class 375, 8% of the year’s filings occurred 3 days before the policy change, while these account for 23% of

assertions stemming from patents filed that year.
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Figure 9: Least “Successful” Industries
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358: facsimile and static presentation processing
171/1496 (11%) filed 3 days before
1/14 (7%) asserted 3 days before
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396: photography
129/1056 (12%) filed 3 days before
0/0 (.%) asserted 3 days before
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438: semiconductor device manufacturing: process
354/2857 (12%) filed 3 days before
0/10 (0%) asserted 3 days before
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494: imperforate bowl:  centrifugal separators
28/91 (30%) filed 3 days before
0/0 (.%) asserted 3 days before
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502: product/process of making catalyst or solid sorbent
170/881 (19%) filed 3 days before
0/0 (.%) asserted 3 days before
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524: synthetic resins or natural rubbers
273/1932 (14%) filed 3 days before
2/8 (25%) asserted 3 days before
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707: data processing (databases, mining, file management)
157/1174 (13%) filed 3 days before
4/49 (8%) asserted 3 days before
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977: nanotechnology
58/304 (19%) filed 3 days before
0/3 (0%) asserted 3 days before

Shown are a sample of industries that exhibit large spikes in filings before the policy change, but with a relatively small
number of assertions stemming from these patents. See Figure 8 for additional explanation.
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technique for which he holds a patent.

Similar to Figure 8, Figure 9 shows a sample of industries that exhibited relatively noticeable spikes in

filings before the policy change, but little-to-no difference for assertions. There are two interpretations of

this discrepancy. The first is that these inventors were in fact successful at ambushing producing firms and

extorting rents, but they did so outside of the legal system. While this is possible, there is no reason to

believe this behavior would vary by industry.

What we are likely observing in these industries are instances in which inventors expected the path of

technology to move in a certain way that would make their inventions relevant in the future, but those

expectations from 1995 proved to be incorrect. For instance, inventors researching facsimile processing in

1995 might have expected the fax machine market to burgeon, but newer forms of information transmission

such as email have changed the playing field. Similarly, it is difficult to imagine what invention one might

have conceived in 1995 that would be relevant to today’s digital cameras; this is consistent with the observed

assertion patterns in this technology class. In section 6, I put forward an argument that these “unsuccessful”

submarine patents can allow us to identify times and industries in which technological paradigms have shifted

away from the expected progress of the technological frontier.

5.3 Size Doesn’t Matter

Having differentiated small and large entities based on patenters’ maintenance fee payments, I find that

both types of patenters took advantage of the policy change, so there is no reason to suggest that one type

of patenter or the other is more likely to turn an invention into a submarine patent. It would be useful

in the future to test whether small versus large entities have more success in ultimately capturing rents on

submarine patents through litigation outcomes.

5.4 No Evidence of Seminal Innovations

If submarine patents are actually very seminal innovations, we would expect to see an increase in the mean

forward citation rate for patents filed just before the discontinuity. Figure 11 plots mean forward citations

for each week in 1995, but does not offer compelling evidence of a trend-break for forward citations around

the discontinuity. However, the top graph of Figure 11 may penalize the long-pending applications before

the discontinuity, which have had less time until today to accumulate additional citations. For this reason,

the lower graph shows the mean number of forward citations due patents filed prior to 2010 after two years.

Still, there is no clear trend break.

Figure 15 in the Appendix investigates the hypothesis that perhaps some submarine patents are extremely
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Figure 10: Applications and Pendency for Small and Large Entities

The upper two graphs show applications filed by large and small patenting entities, while the lower two show average
pendency for patent applications by the two types of patenters. Both use a weekly resolution, from 1985 to 2010.

Figure 11: Mean Forward Citations for 1995

Note: Policy change indicated.

seminal innovations whereas others are not by plotting not only mean citation rates but upper and lower

percentiles. There is no compelling evidence to support this hypothesis either.

It is possible that because submarine patents from 1995 have issued so close to the present day and are

still issuing today, it is too early to observe the effect they have made on patent citation networks.
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6 Discussion and Implications

Section 5 showed that we see not only trend breaks in filings and pendency around the time of the policy

change, but also a clear anomaly in the way that patents are used to capture the returns to innovation –

that is, through the court system as opposed to incorporating the invention into a product for sale. This

is consistent with the traditional submarine story stemming from anecdotes of the most successful and

well-known submarine patents, such as Jerome Lemelson’s infamous “machine vision” patents.

What the traditional story cannot explain is why 200 submarine patents have issued on semiconductors,

but their inventors have not raised a single lawsuit. There are a number of similar stories for more fields

than what is shown in Figure 9 in which filings spiked but assertions did not.

The policy change itself allows for identification of ten thousand submarine patents. In turn, the ability to

know which patents are more likely submarine patents allows us to see a fine-grained snapshot in time of where

inventors expected the technological frontier to head, and by linking these patents to their litigation outcomes,

we can identify whether the technological frontier moved with expectations or the industry underwent a shift

in technological paradigm.

Section 5.2 illustrates what expectations looked like on June 7, 1995, and which expectations were

incorrect. But the United States has been issuing patents since 1790, and digital patent data is fairly reliable

going at least as far back as the 1980s.

In theory, one could construct a timeseries over at least several decades of paradigm shifts by using

submarine patents as a proxy for technological expectations at the time they were filed and their litigation

outcomes as a proxy for realizations of the progress of technology. This can be done for technology as a

whole or within each of the thousands of technological sub-classes which the USPTO keeps current for all

patent grants, allowing for reliable comparisons within classes across time.

To do this, one would need to learn a function that classifies any patent from an arbitrary timeperiod

into one of two classes: submarine or not. Previous work by Graham, Mowery, and Hegde has suggested

features that may be relevant to the identification, such as number of continuations. Extremely detailed data

is also available on the prosecution history of patents. It is highly likely that the counts of certain actions

in patent applications’ processing histories, such as requests for extensions of time to respond to deadlines,

will occur more frequently for submarine patents than for others. One would likely choose to include counts

of all possible actions to maximize accuracy. Pendency will certainly also enter into the model, but it is

important to remember that patents cannot be classified as submarine patents solely on the basis of long

pendencies.

A probit regression would be a suitable model choice for binary classification. An indicator variable can
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be constructed for patents filed in 1995 prior to the policy change with value 1 if the patent was filed in some

threshold of the policy change (a relatively likely submarine) or 0 if the patent was filed earlier in the year

(a relatively less likely submarine). The probit model can be trained by regressing this indicator on some

rich enough feature class as described above. Once the vector of probit coefficients is determined, it can be

applied to an arbitrary patent from any date before June 7, 1995, to back out a probability that the patent

is a submarine based on its feature values. If the probability predicted by the probit is greater than one

half, the patent will be classified a submarine. This strategy would allow the researcher to see technological

expectations at an arbitrary point in time for which patent data is available and the submarine loophole

was feasible. By linking these patents to their litigation outcomes, one can then observe the extent to which

expectations were realized.

7 Conclusion

An inventor who files a submarine patent intentionally delays the issuance and publication of his patent

with the hope that other firms will independently discover his innovation and turn it into a marketable

product. The loophole that allowed inventors to delay issuance of their patent without penalty was closed

in June of 1995. I have established that some inventors self-sorted to file ahead of the policy change, and

shown that those inventors who responded to the discontinuity are largely the inventors who intended to file

submarine patents. These patents do in fact issue much later on average. With this means of identifying

likely submarine patents, I was able to shine light on characteristics of submarine patents. On average,

I find that submarine patents are much more likely to be asserted in court for patent infringement, and

particularly for longer-pending submarine patents. I do not find evidence that submarine patenting affected

small or large patenting entities differently. At this point in time, making inferences about the innovative

quality or monetary value of these patents is difficult due to a short timespan with which to observe them

after issuance.

I do find that submarine patenting during this time was more prevalent in certain industries than in

others based on differential responses to the discontinuity within industries. Further, among those industries

that did exhibit a spike in filings before the loophole was closed, there is a great deal of variability in how

often applicants actually brought infringement suits. I propose that some of this variation may be explained

by characteristics of industries that make them more susceptible to submarine patenting. On the other

hand, I argue that the industries that failed to bring infringement suits are generally industries that have

undergone shifts in technological paradigms.

Finally, I propose that my approach may be used not only to identify submarine patents from 1995, but

27



Alex Bell An Autopsy on Submarine Patents

also to use the features of these likely submarine patents identified by the discontinuity to train a model

to classify arbitrary patents as submarines or not. I put forward the argument that submarine patents

provide a window from which to view expectations of the technological frontier at the time they were filed.

Given a classification function for submarine patents, one can infer for each industry how technology was

expected to progress and when the industry underwent a paradigm shift, evidenced by a failure of submarine

patents from that timeperiod to assert infringement by similar technologies in the future. This information is

relevant not only to explaining changes in income distributions within the US economy but also comparative

development across nations that specialize in industries that undergo technological revolutions.
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8 Appendix

Figure 12: Count of Applications Filed, by Month of Filing

Figure 13: Count of Applications Filed, by Day of Filing
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Figure 14: Count of Applications Pending > 10 Years, by Month of Filing

The above figure shows the count of applications pending greater than ten years from 1980 to 2002 (to
account for present-day truncation). June 7, 1995, stands out.

Figure 15: Distribution of Forward Citations for 1995
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Figure 16: Pendency Across Industries
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The first two rows represent a sample of “successful” industries, while the lower two rows are industries classified as
“unsuccessful.” Due to high amounts of noise at the class-level associated with low sample size for the typical day, the

trend-break in pendency is difficult to observe graphically.

Figure 17: High-Level Summary of Possible Paths to Thwart Timely Decisions
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Assignees, by Count of Asserted Patents

Note: This table lists holders of patents filled June 5-7
that would later be asserted for patent infringement. No
assignee in this list was matched to another patent from
the rest of 1995 that produced an assertion.

Assignee Country Assertions
Ronald A. Katz Technology Licensing, L.P. US 6
Nycomed Imaging AS NOX 5
Sensor Adaptive Machines, Inc. CAX 5
NeuroSpheres Holdings Ltd. CAX 4
The Regents of the University of California US 4
Boston Scientific Technology, Inc. US 4
Plant Genetic Systems, N.V. BEX 4
Seiko Epson Corporation JPX 4
Protein Design Labs, Inc. US 4
3D Systems, Inc. US 3
Tristrata Technology, Inc. US 3
Kirin-Amgen, Inc. US 3
Washington Research Foundation US 3
GelTex Pharmaceuticals, Inc. US 3
Hyal Pharmaceutical Corporation CAX 3
Tapco International US 2
Zenith Electronics Corporation US 2
Genentech, Inc. US 2
Medeva Pharma Limited GBX 2
Myriad Genetics, Inc. US 2
COR Therapeutics, Inc. US 2
Kabushiki Kaisha Toshiba JPX 2
Massachusetts Institute of Technology US 2
Biax Corporation US 2
Hoechst Aktiengesellschaft DEX 2
National Instruments Corporation US 2
Herman Miller, Inc. US 2
W. L. Gore & Associates, Inc. US 2
Norand Corporation US 2
Patriot Scientific Corporation US 2
Ligand Pharmaceuticals Incorporated US 2
Automotive Technologies International,
Inc.

US 2

Scotgen Biopharmaceuticals Incorporated US 2
Enzo Life Sciences, Inc. c/o Enzo Biochem,
Inc.

US 2

Papst Licensing GmbH DEX 2
ABB Power T&D Company Inc. US 2
The United States of America as repre-
sented by the Secretary of Health

US 2

President and Fellows of Harvard College US 2
Personalized Media Communications, LLC US 2
Lucent Technologies Inc. US 2
Synopsys, Inc. US 2
Prince Corporation US 2
Kauffman; Stuart US 2
Cancer Institute JPX 2
NPS Pharmaceuticals, Inc. US 2
Emory University US 2
Masimo Corporation US 2
U.S. Philips Corporation US 2
Conopco Inc. US 2
Chiron Corporation US 2
L’Oreal FRX 2
Nextec Applications, Inc. US 2
Axonn Corporation US 1
Penny & Giles Blackwood Limited GB2 1
Tristrata Technology, Inc. . 1
NeuroSpheres Holdings Ltd. CA 1
Sumitomo Special Metals Co., Ltd. JPX 1
Merck Patent Gesellschaft mit beschrank-
ter Haftung

DEX 1

Weinberger; Joseph US 1
Plant Genetic Systems N.V. BEX 1
International Business Machines Corpora-
tion

US 1

PC Meter L.P. US 1
Personalized Media Communications LLC US 1
Teva Pharmaceutical Industries Ltd. ILX 1
Accu-Sort Systems, Inc. US 1
Boston Scientific Technologies, Inc. US 1
Directed Electronics, Inc. US 1
Hoechst Marion Roussel, Inc. US 1
Baylor College of Medicine US 1
Masonite Corporation US 1
Neurospheres Holdings Ltd. CA 1
Saint Gobain Vitrage International FRX 1
Open Market, Inc. US 1
University of Florida Research Foundation,
Inc.

US 1

Pacific Communication Sciences US 1
Affymax Technologies N.V. US 1

Assignee Country Assertions
ReGen Biologics, Inc. US 1
Norsk Hydro as NOX 1
Great Lakes Intellectual Property CAX 1
JLB, Inc. US 1
Myraid Genetics, Inc. US 1
Digital Equipment Corporation US 1
MGI Pharma, Inc US 1
Heartstream, Inc. US 1
Dana Corporation US 1
Hudson Surgical Design, Inc. US 1
Whitehead Instittue for Biomedical Re-
search

US 1

Parsec Sight/Sound, Inc. US 1
Celltech Therapeutics Limited GB2 1
Ricoh Company, Ltd. JPX 1
The Trustees of Columbia University in the
City of New York

US 1

OmegaTech Inc. US 1
Schneider/Namic US 1
BellSouth Corporation US 1
Alusuisse Holdings A.G. CHX 1
Papst Licensing, GmbH DEX 1
Neurospheres Holdings, Ltd. CAX 1
Endovascular Technologies, Inc. US 1
Metaullics Systems Co., L.P. US 1
Plastic Tubing Industries, Inc. US 1
U.S. Robotics, Inc. US 1
ACCO Brands, Inc. US 1
Rhone-Poulenc Agrochimie FRX 1
The University of New Mexico US 1
Applied Medical Resources Corporation US 1
ZymoGenetics, Inc. US 1
NeoRx Corporation US 1
IXSYS Corporation US 1
Henkel Corporation US 1
The Cloeren Company US 1
Sensor Adaptive Machines Inc. CAX 1
Texas Instruments Incorporated US 1
Abbott Laboratories US 1
Ronald A. Katz, Technology Lic. L.P. US 1
Leland Stanford Junior University US 1
Enzo Biochem, Inc. US 1
GelTex Pharmaceuticals Inc. US 1
Cirrus Logic, Inc. US 1
Weatherford U.S., Inc. US 1
The Board of Trustees of the Leland Stan-
ford Junior University

US 1

Lacks Industries, Inc. US 1
Apple Computer, Inc. US 1
Semantic Compaction Systems US 1
Schreiber Fodds, Inc. US 1
The McLaughlin Group US 1
Genzyme Corporation US 1
Millennium L.P. KYX 1
David Sarnoff Research Center, Inc. US 1
Samsung Electronics Co., Ltd. KRX 1
Health Hero Network, Inc. US 1
Multi-Arc Inc. US 1
Littelfuse, Inc. US 1
Yeda Research and Development Company
Limited

ILX 1

Thompson Surgical Instruments, Inc. US 1
Battelle Memorial Institute US 1
Hunter’s Manufacturing Company US 1
R. R. Donnelley and Sons Company US 1
R. R. Donnelley & Sons Company US 1
Quinton Instrument Company US 1
Cultor Ltd. FIX 1
D & L Incorporated US 1
NeXstar Pharmaceuticals, Inc. US 1
The Rockefeller University US 1
Nanotronics Corporation US 1
Senetics, Inc. US 1
Boston Scientific Technology US 1
Neurospheres, Ltd. CAX 1
Pacific Scientific US 1
Biogen, Inc. US 1
MicroUnity Systems Engineering, Inc. US 1
Charles E. Hill & Associates, Inc. US 1
Cima Labs, Incorporated US 1
Molten Metal Technology, Inc. US 1
Myriad Genetics Inc. US 1
Havco Wood Products, Inc. US 1
Amgen Inc. US 1
Hitachi, Ltd. JPX 1
Rhone-Poulenc Rorer International (Hold-
ings), Inc.

US 1

Aventis CropScience N.V. BEX 1
Armkel, LLC US 1
Robert Bosch GmbH DEX 1
Board of Regents, The University of Texas
System

US 1

32



Alex Bell An Autopsy on Submarine Patents

Assignee Country Assertions
Engineered Composites US 1
Medical Research Council GBX 1
Fischer Imaging Corporation US 1
Papyrus Technology Corp. US 1
Amersham Health AS NO 1
Medtronic, Inc. US 1
Moore Epitaxial, Inc. US 1
Alpha-Beta Technology, Inc. US 1
United States Surgical Corporation US 1
Thomas A. Gafford US 1
SmithKline Beecham plc GB2 1
Microsoft Corporation US 1
Glaxo Group Limited GB2 1
Kauffman; Stuart A. US 1
Esselte N.V. BEX 1
Milliken Research Corporation US 1
Personalized Media Communications,
L.L.C.

US 1

Synchrome Technology, Inc. US 1
Witt; Carol Joyce US 1
Queen’s University at Kingston CAX 1
Kimberly-Clark Corporation US 1
Himeji Lodge Hakuba Co., Ltd. JPX 1
Control ALT Design Ltd. US 1
Arraycomm, Incorporated US 1
Semiconductor Energy Laboratory Co.,
Ltd.

JPX 1

Microunity Systems Engineering, Inc. US 1
Cray Research, Inc. US 1
Symbicom Aktiebolag SE 1
Nisus Corporation US 1
Delta Engineering Holding Limited GB2 1
Intelpro, Inc. US 1
Electronic Data Systems Corporation US 1
Smart Technologies Inc. CAX 1
Illinois Tool Works Inc. US 1
Sensitron, Inc. US 1
The Reinforced Earth Company US 1
ICU Medical, Inc. US 1
Hyal Pharmaceuticals Corporation CAX 1
COR Therapeutics US 1
Power Tool Holders Incorporated US 1
Plant Genetic Systems N.V. . 1
Xerox Corporation US 1
Alcon Laboratories, Inc. US 1
Biogaia Biologics AB SEX 1
Teradyne, Inc. US 1
Euro-Celtigue, S.A. LUX 1
Gafford; Thomas A. US 1
Indiana University Foundation US 1
Kawasaki Jukogyo Kabushiki Kaisha JPX 1
Browning US 1
Rhodia Chimie FRX 1
Clock Spring Company, L.P. US 1
Bayer BioScience N.V. BE 1
Abaxis, Inc. US 1
Multimedia Systems Corporation US 1
Sandoz Ltd. CHX 1
Kimberly-Clark Worldwide, Inc. US 1
California Institute of Technology US 1
Auspex Systems, Inc. US 1
ICT Pharmaceuticals, Inc. US 1
Shape Corporation US 1
Baldwin Graphic Systems, Inc. US 1
Althin Medical, Inc. US 1
Online Resources & Communications Cor-
poration

US 1

Trilogy Development Group US 1
Synopsys Inc. US 1
MGI Pharma, Inc. US 1
Ronald A. Katz Technology Licensing, LP US 1
Access Radiology Corporation US 1
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USPTO Press Release of June 28, 1995: “Patent and Trademark Office
Handles Upsurge in GATT-Related Applications”1

The Patent and Trademark Office received and processed over 50,000 applications for patents during the
nine days prior to the June 8th deadline when the Uruguay Round of the General Agreement on Tariffs and
Trade/Trade Related Aspects of Intellectual Property (GATT/TRIPS) agreement provisions took effect.
These provisions, which will change the way patent terms are measured, created an incentive for some
applicants to file before the deadline.

The GATT contains numerous provisions which various agencies of the federal government are required
to implement. One of these provisions, affects the term of U.S. patents. Under the pre-GATT/TRIPS
system, the term of a patent ran for 17 years from the time a patent was granted. Under the Uruguay
Round Agreements Act of the GATT/TRIPS, the term of a patent, based on an application filed on or after
June 8, 1995, will end 20 years from the earliest effective filing date claimed in the application. As part
of the period of transition to this new system, applicants for patents, except for design applications, who
filed before the June 8th effective date will enjoy the greater of a patent term running 17 from grant or 20
years from filing, creating an incentive to file before the deadline. For many inventors, this new system will
increase the term of their patent since the average pendency is 19.4 months from the filing of the application
to grant.

In anticipation of an increase in applications due to this deadline, the Patent and Trademark Office had,
several months ago, prepared a series of contingency plans to effectively respond to a variety of different
scenarios. The actual increase of approximately 45,000 applications above what normally would have been
filed during the period, represents almost one quarter of the years projected filings in only nine days. The
walk up window where applicants can file in person normally receives about 250 applications per day. On
June 7th, the last day before the deadline, over 3,900 applications were filed, mostly in the evening.

The number of applications was, however, well within projected planning levels and are being handled by
two working groups. While one team oversees the logistics of processing the applications, the other is working
on ensuring that each pre- deadline application is considered as rapidly as possible without jeopardizing the
post-deadline patent pendency.

According to Edward Kazenske, deputy assistant commissioner for patents, the last minute flood of
applicants matched PTO’s projections. “We fully expected this would happen and we were completely
prepared to deal with the challenge. Extra staff and shifts were authorized to deal with the work load.
All of the 52,000 plus applications have been date stamped, jacketed and sequenced for pre-examination
processing. Commissioner Bruce Lehman and I were delighted by our employees response and diligence in
accomplishing a monumental task.”

1Source: http://www.uspto.gov/news/pr/1995/95-22.jsp
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