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Introduction

Since 1982, United States, European and Asian businesses, institutions of higher learning, and individuals have grown increasingly reliant on securing proprietary rights in the form of patents to protect business interests and create economic opportunity.  In the United States, a patent – the only Constitutionally enumerated property right accessible to every citizen – grants its holder the right to exclude others from practicing the invention disclosed therein.  Contrary to public opinion, a patent conveys no affirmative business right to conduct any activity.  Insofar as a patent discloses an invention that relies on other patented enablements for its performance, the grant of one patent does not obviate the rights already existing in other patents.

As the “knowledge economy” has taken center stage as the moniker to describe the present business climate, the importance of patents as a substantial, if not exclusive, business property has risen.  In the late 1990’s, accounting and consulting firms heralded an era in which the majority of business value came from intangible assets.  The Intellectual Property  (IP) management industry is in the early stages of its development and is projected to be a worldwide, multi-billion dollar industry.  Although historical data is limited, British Technology Group, a multi-disciplinary consulting firm engaged in technology transfer, believes the industry represents a $3.0 trillion per year market, of which only $180 billion has been realized
 in the form of tangible commercial value.  

United States patent export licensing revenue has grown at an average rate of eight percent per year since 1982 (in real dollars), more than twice the rate of US real Gross Domestic Product over the same period.  In 1999, patent export licensing revenue totaled $36.5 billion, a minority of the estimated $100 billion market in total US patent licensing revenue in 1999.  From 1990 to 1998, patent-licensing revenues rose almost 700% from $15 billion, to well over $100 billion.
  The “intangibility” of this asset class has limited the development of systematic approaches for inventorying, valuing, and monetizing these properties by entrepreneurs, established companies, and financial institutions.  

The United States Patent and Trademark Office (USPTO) processes approximately 300,000 patent applications per annum with patent application fees exceeding $1.15 billion in 2001
.  However, as evidenced by the USPTO’s 21st Century Strategic Plan issued in 2003, the very entity charged with the oversight of patent granting in the U.S. believes that the quality of patents is a system now in crisis.
  The public sector inefficiency in examination, due in large measure to the absence of effective analytic tools, has contributed to increasing the pendency period (the time it takes for a patent to issue once an application is submitted) from 20.8 months in 1996 to 26.6 months in FY2001
.  Contributing to the volume of patent applications confronting patent offices is the growing practice of using patents as defensive business tools rather than disclosures of true innovation.  

Academic, legal, and business professionals frequently refer to patents as assets.  While patents are listed as intangible assets in numerous accounting, tax, and related business settings, the use of this term masks several critical facts.  First, to procure a patent, one must incur the expense of the progenitor research and development.  Frequently, a patent agent or attorney is hired for the preparation of an application.  Filing a patent application costs a fee paid to all jurisdictions in which patent protection is sought.  Once granted, a patent must be maintained by the periodic payment of maintenance fees.  Recent studies have shown that no more than 5% of all patents ever enable a business or serve as the basis for licensing revenue.  While few may have “value” as a litigation deterrent – an unsubstantiated and solely opportunistic assumption – they all enjoy the status of a cost center (the liability side of the balance sheet).

Recent efforts have been made to develop insurance schemes to deal with patent related risk.  Insurers including AIG, Lloyds syndicate participants, Chubb, Hartford, and Swiss Re have attempted to develop offensive (insurance to cover the cost of asserting patent rights); defensive (costs to defend against 3rd party infringement assertions); loss of value (economic replacement value); transaction representation and warranty coverage; and other hybrid offerings.  While intuition suggests that, as the emerging principal assets of the modern economy, patent insurance should be easily developed and sold, the insurance industry has been stifled by an universal inability to develop actuarial models to price and place risk management products.  Experience with patent insurance efforts to date has shown that loss ratios of over 300% are not uncommon.  Adverse selection of risk and inadequate underwriting criteria appear to be impediments to developing this market.

The purpose of this study was to determine whether it was possible, using modern linguistic forensic tools and data modeling, to identify patents that contain characteristics associated with increased litigation risk thereby identifying patents (and potentially associated businesses) that may be classified as uninsurable.  If adverse selection criteria can be established, conventional underwriters may more easily accept entry into the patent-related insurance markets.  

Methodology

Patent litigation in United States courts for cases with judicial terminal resolution in 1998, 1999, and 2000 were collected using the Inter-University Consortium for Political and Social Research (ICPSR) database.  These data include cases in district and appellate courts throughout the U.S.  Over 16,000 patents were involved in litigation that was resolved during this period.  Four hundred cases were randomly selected from each of the three years.  A control set of patents (patents with identical international patent classification codes and filed at the same time) were sampled using the Derwent LitAlert® database.

All patents were analyzed for linguistic and statutory uniqueness, impairment rating, and other bibliographic descriptive data using M•CAM DOORS™ - a patent risk management system.  The M•CAM DOORS™ technology allows a user to interrogate a database containing over 90% of all patents issued anywhere in the world using a document vector analysis.  This process identifies the semantic and syntactic components of a query document and statistically compares the subject  to all other documents retrieving those with improbable similarities (“unexamined affinity patent” or “UAP”).  Further, this technology reviews international patent search and citation records from patent offices to determine the degree to which patents have or have not been associated to each other by patent applicants or examiners.  

In the present study, M•CAM’s proprietary impairment rating (N1 or N2) was set as a binary variable.  Any patent with an N1 rating was classified as “impaired” and those with no N1 rating were classified as “unimpaired”.  To achieve an N1 rating, a patent needs to meet the following criteria:

1. The patent had statistically high affinity to the syntax and semantics of at least three other UAPs;

2. The patent had to have failed to cite or be examined in the context of at least one prior art UAP, one or more concurrent art (co-pending and therefore, unavailable for examiner consideration) UAP; and,

3. An examiner or 3rd party had to have found the subject patent and at least one UAP relevant in the subsequent examination or prosecution of a subsequent patent.

This conservative rating criteria identifies patents that were likely procured as part of a defensive patenting effort in which multiple parties allege innovation but most are simply seeking a patent to cover an actual or anticipated business development.  Frequently these patents are written with keyword substitution and are classified in a variety of classification codes making their detection improbable if not impossible.  A patent with one of the above conditions is classified as an N2 rated patent.

All patents were also assessed for citation count – the number of cited references (prior art) and the number of patents issued subsequently that referenced the subject patent (subsequent art).  The age of each patent was measured based on the date of filing for each patent application.  Finally, the number of claims in each patent was counted to assess the degree to which patent claim number contributes to the litigation risk of a patent.

Logistic regression and Classification and Regression Tree (CART) procedures were performed to assess the relative contribution of each variable and to assess predictive capabilities for each of the variables, respectively.  Patents associated with litigation were coded with a “1” and patents in the control set were coded with a “0”.

Results

The presence of an N1 rating was the principal variable contributing to the variance in the logistic regression model.  With all variables included in the model, the logistic model is:

P = [1 + exp-(0.6461 – 0.0267(n claims) – 0.0133(n prior art) – 0.0646(n subsequent art) + 1.4220 (N1) + 0.0492(N2) + 0.049(age in years))]^(-1),

where P denotes the probability that the patent will be involved in a litigation filing within the next two years.

Using this model on the entire patent data set (those involved in litigation and the control set), 82.1% of all non-litigated patents were accurately classified and 49.2% of litigated patents were accurately classified.   The N1 icon was present in almost 13% of the total patent data set and was detected only once among non-litigated control patents.

Using the CART model, classification performance improved to correct prediction of litigation or non-litigation control 72.4% of the time.  Litigated patents were correctly classified 55.8% of the time and non-litigated patents were correctly classified 89% of the time.  As with the logistic regression model, the CART model showed that the single most influential predictor of involvement in litigation was the existence of N1 ratings.

The relative risk of being involved in litigation for several significant risk factors is summarized in Table 1.  By relative risk we mean the ratio of the probability of being involved in litigation to the probability of not being involved in litigation.  This ratio is approximately 1.1 for the complete set of patents used in the study, since roughly equal numbers of litigated non-litigated patents were chosen for inclusion.  From the table it can be seen that a patent with an N1 icon is more than ten times as likely to be involved in litigation as it is to be not involved in litigation.  Similarly, a patent with fewer than 8 claims is about half as likely to be involved in litigation as it is to be not involved in litigation.

Table 1. The unique contribution of isolated patent risk variables as they impact the relative risk of being involved in patent litigation  

	Risk Factor
	Relative Risk of Being Involved in Litigation

	N1 rating
	10.3

	Number of claims >26
	2.1

	Number of claims < 8
	0.54

	Number of claims <26 but >8; over 14 subsequent art and, over 30 prior art references
	9.0


Discussion

The ability to detect patents that are at risk for patent litigation can be accurately assessed using the variables measured in the present study.  Adverse selection risk can be significantly ameliorated using the model presented here.  Insurance and impairment assessment that fails to consider patent uniqueness will lead to avoidable losses.

These results unequivocally demonstrate that possession of certain patent properties can increase the risk for a company or individual being involved in patent litigation.    While touted as a justification for excessive patent filings, “defensive” patents that are obtained using the innovation of others or natural industry evolution appear to increase litigation risk to their holders in certain circumstances.  Given the inadequacies in patent examination and issuance quality from patent offices, and considering the use of linguistic nuance to justify additional patent filings, the detection of these obfuscations using advanced linguistic analysis provides a rapid means to detect risk prone activity. 

In this sample, approximately 13% of all patents contained N1 ratings.  Insurers, investors, and other transaction specialists should carefully consider this rating when assessing patent risk as the N1 rating suggests that a patent is a latent liability and may have little or no asset value whatsoever.  To the contrary, such patents may actually have negative value as they may predispose an increased exposure to litigation.

In a February 7, 2003 Los Angeles Times article, the Deputy Commissioner for Patent Operations at the USPTO and former patent examiner, Esther Kepplinger, defended patent examination in the U.S. stating that, while there are exceptional cases where patents are allowed in error, these represent an exception.  “We can’t reject something just because it is stupid,” she stated.
   Ms. Kepplinger was the examiner on a lucrative patent granted to Columbia University in the early 1980's.  The patent office, under her supervision as Deputy Commissioner for Patent Operations, recently allowed U.S. Patent 6,455,275, a patent found during examination to be an instance of double patenting, that was nonetheless allowed when senior patent office officials recommended issuance.  Their argument for issuance was based on their decision that judicial ambiguity pre-empted the examiner finding for disallowance.  In short, the USPTO elected to abandon its charter and default to issuance of a questionable patent.   Double patenting is an extreme case of patent abuse in which a patent applicant seeks to extend patent term beyond the statutory life allowed under the law by essentially duplicating an already awarded patent.  

This type of patent presents considerable risk to insurers as such patents are frequently associated with existing or anticipated revenue streams or the subject of acquisition activity.  In the Columbia University instance, the decision to grant the patent over a statutory bar was based on the decision that a court -- not the examiners -- could, if ever called into question, ultimately decide whether the patent should have been granted.  This case serves to highlight two issues.  First, the patent in question is an example of an N1 patent indicating that it has considerable prosecution and examination deficiency.  Further, it demonstrates the need for insurers, financial interests and professional service providers to understand that careless patent allowance contributes to the proliferation of uninsurable patents and considerable business risk.  While the patent offices may be unprepared to interdict high-risk patents prior to their issuance, the public and financial sectors now have an ability to detect suspect patents prior to taking on financial risk.  The present findings demonstrate that underwriting and impairment assessment, considering the substance and procurement behaviors surrounding a patent, can provide empirical basis upon which risk amelioration can be achieved.
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