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Abstract:   

This article explores the concept of “patent pledges” by examining those patents that are 

not pledged, specifically those that are enforced in fully litigated infringement cases. We posit 

that the decision to pledge a patent is at core a decision to transact around the specific right that 

is principally enforced in patent litigation—namely the right to exclude. To explore this 

hypothesis, we analyze the factors that are associated with patent value in enforcement 

proceedings. By conducting a large-scale empirical analysis patent infringement awards in U.S. 

District Court, we find that the patents most valuable in enforcement proceedings are (1) patents 

practiced by their owners, (2) patents giving rise to future research and development by their 

owners, and (3) proprietary patents not transferred by their owners. Moreover, each of these 

categories of “valuable patents” appear to comprise patents that are least likely to be valuable in 

pledges, which lends support to the hypothesis that enforcement and pledges are fundamentally 

different practices. 
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Introduction: 

This article considers the question of “patent pledges” from the perspective of their 

obverse—namely patent enforcement. Most directly, this analysis provides an understanding of 

the value obtained by patent-holders who choose to enforce their patents. At a fundamental level, 

enforcement implies the absence of a grant of rights by the patent holder—whether by 

widespread unrestricted licensing, contribution to a technology standard or platform, bilateral 

licensing arrangements or litigation settlements. And in particular with respect to patent pledges, 

arguably the most unrestricted form of granting rights to a patent, enforcement provides a 

counterpoint perspective. Specifically, this article examines the value obtained by patent holders 

who enforce their patents, which is referred to as “patent enforcement value” herein, and 

considers this in relation to value transactions undertaken in the context of patent pledges. 

More theoretically, this article is interested in the question of whether patent enforcement 

value and patent pledge value are two sides of the same coin—two types of value that any 

particular patent could hold—or whether they are fundamentally distinct and not coexistent in 

the same patent. That is, are “enforced patents” fundamentally distinct from “pledged patents” in 

certain ways, and is it possible to identify characteristics that distinguish each type?  This in turn 

informs the question of whether the decision to pledge or enforce is simply a matter of 

preference and cost-benefit by the particular patent-holder, or instead whether this decision is 

prescribed in advance by the properties of the patent and market context in which it is used. 

Our analysis reveals that the most important measure of patent enforcement value is 

whether or not the claimed invention is being practiced by its owner in competition with the 

accused infringer, and in turn we find that the amount of damages is strongly dependent on the 

lost profits resulting from such infringement in the particular market where such practice occurs. 

We also observe a significant value differentiation between upstream and downstream patents, 

whereby “upstream” (or parent) patents that have been further developed by their owners and 

given rise to follow-on continuations and divisional applications have significantly higher value 

than terminal patents that were not further developed. Furthermore, we find that non-proprietary 

patents are significantly less valuable in enforcement proceedings. That is, if a patent has been 

transferred by its original applicant to another party prior to enforcement, it is likely to garner a 

lower infringement award than a “proprietary patent” that is held and enforced by its original 

applicant. 

Specifically, we find that the most valuable patents in enforcement proceedings are:  (1) 

practiced patents, (2) developed (or parent) patents, and (3) proprietary (or non-transferred) 

patents. 

Part II below further outlines the conceptual differences between patent pledges and 

patent enforcement. Part III describes our dataset and empirical methodology for analyzing 

patent enforcement value, and Part IV provides the results of our analyses. Finally, our 

interpretations and conclusions follow in Part V. 



I. Enforcement vs. Pledges: 

Patent value comes in a variety of different flavors. In particular, value from licensing 

revenues, versus firm market capitalization and intangible asset worth, versus litigation value are 

not necessarily directly comparable to each other, and different factors may have different 

relationships with each type of value. For example, a patent that has been widely licensed may 

generate low enforcement damages from a single accused infringer,
2
 whereas a patent held for 

defensive purposes may have high enforcement value to its owner precisely because it is not 

licensed-out.  

In considering the differences between patent enforcement and patent pledges, it is first 

useful to define what is meant by “enforcement”. At core, enforcement awards represent the 

special case of parties refusing to transact around the patent rights at issue. By contrast, “patent 

pledges” are a form of voluntary transaction between the patent holder and third parties—even 

when the pledge is granted for zero financial consideration, some benefits and obligations are 

exchanged between the patent holder and the technology user. 

Yet, it should not be taken for granted that “patent pledges” are a form of voluntary 

transactions. Certainly there are key differences between the various types of pledges and more 

standard bilateral patent licenses, and one could argue that pledges are a unique way of dealing 

with patent rights. However, when compared with patent enforcement, both patent pledges and 

patent licenses share common characteristics—namely the patent holder is voluntarily giving up 

the right to exclude (even if only in a limited field per the terms of the pledge or license) in 

exchange for some form of benefit. Whereas the benefits received by the patent holder differ 

between pledges and licenses, in that licenses often yield traditional royalties or other revenue 

streams whereas pledges may confer more indirect benefits such as adoption in a standard, 

increased market share of a platform or other widely licensed technology, or perhaps even 

merely reputational and name brand recognition, the patent holders in each instance are 

voluntarily exchanging their exclusive rights for benefits of some form. Thus, patent 

enforcement presents a counterpoint to patent pledging or licensing, in that enforcement uniquely 

involves the absence of a voluntary transaction around the patent right to exclude. 

Thus, by focusing on patents that are enforced and fully litigated rather than licensed, 

pledged or held without assertion, this study aims to measure a unique type of patent value, 

namely patent enforcement value.
3
  In turn, by identifying the principal factors that are 

associated with higher or lower patent enforcement value, this study provides insight into the 

sources of value to patent holders who enforce their patents rather than license or pledge them. 
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II. Dataset and Methodology: 

The sections below describe our empirical methodology. Part A describes our dataset and 

the data-collection procedure used to code it. Part B describes the pre-processing methodology in 

preparation for statistical analysis. 

This methodology builds upon prior work by the author and two co-authors.
4
  Those 

studies conducted large-scale empirical analyses of patent infringement awards, focusing on 

factors that are associated with the aggregate value awarded in each case. The results therein 

identified key predictors of case value, including certain characteristics of the parties (such as 

enterprise size and whether the plaintiff is an NPE), type of award (such as lost profits vs. 

reasonable royalties) and certain patent attributes that are significantly associated with higher or 

lower case values. Additionally, the results of the present study have been presented in more 

detail in a companion article, Redefining Valuable Patents.
5
  That paper focuses in more depth 

on the empirical methodology and first-order results, and it also provides additional analyses of 

the dataset not incorporated into the discussion herein. 

A. Dataset: 

Our dataset comprises all U.S. District Court cases decided from 2006 through 2011 in 

which a monetary award was granted for patent infringement. We start from a database of patent 

cases that is maintained and was licensed to us by PricewaterhouseCoopers (PwC). PwC uses 

this data in its annual reports and statistics on patent litigation, which are widely cited and used 

by academics, practitioners and government policy-makers.
6
  Specifically, our final dataset 

comprises a total of 221 cases and 385 patents, with over 70 unique variables for each patent. 

The following paragraphs provide additional detail regarding the cases, patents and variables 

studied herein. 

1. Cases and Patents: 

The complete PwC dataset from 1995 through 2011 contains 1,751 patent cases in 

Westlaw in which a decision was made on patent validity and infringement, either at summary 

judgment or following trial. Of those 1,751 cases, in 554 the patents were held valid and 

infringed during the complete time period. Among those cases where the plaintiffs were 
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successful on validity and infringement, 421 had available award amounts or were cases related 

to Abbreviated New Drug Application (ANDA) litigation. There were 45 ANDA cases with $0 

awards (since ANDA cases do not result in damages) and 376 cases with reported awards greater 

than $0. 

In the target period of 2006-2011, the PwC dataset contains a total of 335 patent cases in 

which at least one patent was held valid and infringed. We select this time period to capture 

some of the most significant shocks on the patent litigation system in recent years, including 

many of the landmark Federal Circuit decisions regarding damages,
7
 the uptick in NPE practices 

and the increased prominence of software, mobile and business method patents. Of these cases, 

40 were ANDA cases and 74 did not have a reported award (likely due to post-trial settlement 

before damages were assessed). The awards in the remaining 221 cases comprise the dataset 

used herein.
8
 

After selecting the relevant years from the PwC dataset, our research team retrieved from 

Westlaw the complaints, dockets, opinions and verdict forms of each case. Using these materials, 

we verified the award amount and identified the patent(s) on which the award was based. To 

ensure reproducibility of our results and avoid selection bias, we did not add or exclude any 

cases from the dataset during this phase of coding; unlike proprietary datasets based on 

unpublished or limited data, our dataset should be comprehensive and generally reflect all 

reported decisions during the relevant time period. 

2. Intrinsic Attributes: 

We coded approximately 45 intrinsic attributes for each patent in the dataset, which exist 

at the time the patent is granted and generally remain unchanged through the life of the patent. 

Accordingly, they generally are unaffected by ex post events such as patent transfers, 

collateralizations, enforcement and licensing and are not influenced by product-specific and 

market-driven effects that contribute to the ultimate commercialization value of the patented 

technology. 

The intrinsic attributes studied herein can be loosely grouped into the following four 

categories:  priority attributes, structural features, prosecution history and backward citations, 

and inventor characteristics. Each category is further described below, and the complete list of 

intrinsic patent attributes included in our dataset is provided in Appendix A. 
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 Priority Attributes:  The variables in this category relate to priority claims of the 

applications from which the asserted patents issue, including whether or not the 

application was published prior to issuance, whether the application claimed priority 

to an earlier provisional or non-provisional application, whether the application was a 

direct child of another application (e.g., a continuation, continuation-in-part or 

divisional) and the number of parent applications identified on the face of the patent.  

 Structural Features:  These variables relate to the type and structure of the patents 

asserted, such as the application type (utility, design or plant), first industry 

classification (IPC category), number of dependent and independent claims, 

respective lengths of the written description and claims (measured as number of 

patent columns of each), number of figures and boolean flags for whether the patent 

contains formulas or data tables. 

 Prosecution History and Backward Citations:  We gathered extensive information 

relating to the prosecution history of the patents prior to issuance and citations to 

prior art made by the applicant and examiner. These variables include the duration of 

prosecution, number of Office Action rejections, and boolean flags for terminal 

disclaimers, term adjustments and certificates of correction. Also, we counted the 

numbers of backward citations made by the applicant and the examiner, respectively, 

as well as the type of prior art cited (patents vs. non-patent references). 

 Inventor Characteristics:  We also coded several variables to investigate the 

relationship between the inventors of a patent and its expected enforcement value. 

Specifically, we counted the number of total inventors and specific numbers of 

domestic and foreign inventors named on each patent. We also coded the total 

number of other patents and applications on which the named inventors appear and 

then computed the average number of hits per named inventor, which is intended to 

serve as a measure of inventor experience. Additionally, we coded whether the 

applicant of record has small entity or undiscounted status. 

3. Acquired Attributes: 

We additionally included several acquired attributes in our dataset, which are acquired 

and change over the life of the patent. Specifically, we coded age-adjusted forward citations, 

recorded transfers and liens and the number of child applications claiming priority to the patent 

at issue. These variables are further described below, and the complete list of acquired attributes 

and corresponding data sources is provided in Appendix B. 

 Age-Adjusted Forward Citations:  Using the “Referenced By” feature in the USPTO 

database,
9
 we counted the number of citations received from other patents as of the 

date of the complaint in which the patent at issue was asserted. To mitigate age-
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truncation bias,
10

 we then computed an age-adjusted number of forward citations for 

each patent by dividing by the fraction of the patent’s 20-year life elapsed as of the 

complaint date.
11

 

 Recorded Transfers:  We also code recorded patent assignment and transfer data, 

consistent with previous studies,
12

 in order to examine the relationship between patent 

transfers and value. Our transfer data was coded from the USPTO Assignments 

database, filtering for records that pertain to third-party transfers and excluding name 

changes or other transactions involving the same patent-holder. 

 Recorded Liens:  We also study data on recorded liens, which have received less 

attention in prior scholarship. We coded the number of security interests recorded in 

the USPTO Assignments database, filtering for recordations of relevant security 

interests and excluding releases of previously-granted liens. 

 Child Applications:  Finally, we also investigated each patent’s progeny of 

subsequent U.S. continuations and divisionals, based on continuity data from Public 

PAIR. 

4. Case and Party Characteristics: 

In addition to intrinsic and acquired patent attributes, our dataset includes approximately 

20 variables relating to each case and the litigants. Case variables include the Circuit in which 

the U.S. District Court was located, flags indicating the type of damages awarded (e.g., lost 

profits or reasonable royalties, and whether enhanced damages were awarded), whether a judge 

or jury decided the case, the length of the litigation. Litigant variables include the size, industry 

SIC code, Fortune 500 status and foreign vs. domestic domicile of the plaintiff and defendant.
13

  

The complete list of case and party characteristics included in our dataset is provided in 

Appendix C. 
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B. Pre-Processing Methodology: 

Following the coding phase, we conducted a number of standard pre-processing steps to 

facilitate statistical analysis: 

 Certain of the raw data variables were converted into boolean flags to transform 

highly-skewed data, such as the numbers of foreign inventors, U.S. child applications, 

non-patent backward citations and recorded liens, respectively. 

 Certain categorical variables were created to represent non-numerical data. For 

example, IPC codes were categorized into 8 groupings based on the first letter 

industry marker, and SIC codes were grouped into 10 categories based on NAICS 

classification ranges according to the first two digits thereof. 

 Certain count variables were spliced into ordered factors (e.g., using 0,1,2+ or 

0,1,2,3+, etc., categorizations). For example, the number of Office Action rejections 

during prosecution was spliced into {0,1,2,3+} categories and the numbers of 

independent and dependent claims were spliced into their respective quantiles. 

 We also computed patent age and other relevant time durations from the dates we 

coded (e.g., patent prosecution time was computed as the number of days elapsed 

between the filing date and issue date).
14

 

 Additionally, in cases where multiple patents were asserted, we coded variables to 

describe the allocation of the ultimate damages award among the patents that were 

held valid and infringed in order to obtain the patent-specific award amount. Where 

multiple patents were held infringed and the opinion or verdict form explicitly 

allocated the award among each patent, we used the allocation so provided. However, 

certain cases did not provide an allocation and for these we allocated the lump-sum 

award amount on a pro rata basis according to the number of infringed claims in each 

infringed patent.
15
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 Certain of these variables were also log-transformed using the natural logarithm (although this was not required 

for the independent regressors, we opted for log transformations in most cases to smooth the data and facilitate 

interpretation of coefficients and error terms). 
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 Finally, the patent-allocated award amount was adjusted for inflation and log-

transformed to obtain a normally-distributed dependent variable for the regression 

analysis.
16

 

III. Analysis and Results: 

This section presents the results from our statistical analyses of the complete pre-

processed dataset described above. We conducted these analyses using R and its standard 

functions. Specifically, we ran linear regressions using the numerical and boolean or categorical 

variables described above.
17

 

We first conducted log-linear regressions with all and various subsets of variables to 

investigate the goodness of fit of our model and test the robustness of our regressors. 

Specifically, we sought determine the highest possible fit we could achieve between the 

independent variables and the adjusted patent-specific award values, as well as analyze the 

reduction in degree of fit resulting from different regression models using select subsets of 

variables. Table 4 below shows a comparison of the various regression models in this analysis: 
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Table 4 

Comparison of Regression Models 

Model R
2
 Adj. R

2
 Std. Error 

(df) 

F Statistic 

(df1, df2) 

p-value 

(1)  All variables 0.7609 0.6313 1.658 

(249) 

5.871 

(135, 249) 

< 2.2e-16 

(2)  w/o Case Year & 

Patent File/Issue 

Year 

0.6826 0.6004 1.726 

(305) 

8.303 

(79, 305) 

< 2.2e-16 

(3)  w/o Circuit 0.6658 0.5926 1.743 

(315) 

9.095 

(69, 315) 

< 2.2e-16 

(4)  w/o Structural 

Attributes 

0.6473 0.5858 1.757 

(327) 

10.53 

(57, 327) 

< 2.2e-16 

(5)  Only Patent 

Attributes 

0.6068 0.455 2.016 

(227) 

3.996 

(107, 227) 

< 2.2e-16 

(6)  w/o Patent 

File/Issue Year 

0.4774 0.3882 2.136 

(328) 

5.351 

(56, 328) 

< 2.2e-16 

(7)  Only Intrinsic 

Patent Attributes 

0.5901 0.4419 2.040 

(282) 

3.981 

(102, 282) 

< 2.2e-16 

Full regression results on file with the author. 

Our regression analysis reveals a high degree of fit between the dataset variables and the 

patent-specific enforcement value awarded in each case. Specifically, Model (1) includes all pre-

processed variables in the regression and yields an R
2
 value of approximately 0.76. Loosely 

speaking, this means that approximately 76% of the variation in award value is explained by 

variables, which is high for statistical analysis of this type.
18

  This strong degree of fit further 

suggests that the majority of systematic factors associated with award value are represented by 

the modeled variables. Also, idiosyncratic features that cannot be modeled, such as the specific 

features of the litigations, infringing products and parties in each case, are also likely to influence 

award value and therefore limit the ultimate degree of fit possible in regression analysis. 

Starting from Model (1), we next ran successive regressions with more limited subsets of 

variables to test the impact of various factors and the model’s tolerance to changes in the 

independent regressors. Specifically: 

 In Model (2), we removed the time-specific variables coding the year each case 

was decided and the years each patent was filed and issued, each of which had 

been coded as ordered factors and therefore substantially reduced the degrees of 

freedom (i.e., each year value is coded as a binary variable).
19
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 This result is also consistent with previous analyses of patent infringement awards (including studies by the 
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 Removing these factors results in a reduced R2 value of approximately 0.68, which is still relatively high. The F-

statistic increased to 8.3 on 79 and 305 degrees of freedom, reflecting the reduced number of regressors. 



 In Model (3), we further removed the Circuit variable for each case, which was 

coded as a categorical factor (and therefore similarly removed a degree of 

freedom for each Circuit).
20

 

 Model (4) further removes certain structural patent attributes from the regression, 

namely the length of the claims and written description and the number of 

dependent and independent claims (retaining only the total number of claims).
21

   

Finally, we constructed three model specifications aimed at studying the particular 

significance of intrinsic and acquired patent attributes. This allows us to investigate the 

relationship between the patents themselves and their enforcement value, irrespective of the 

litigation context, features of the awards and characteristics of the patent-holder and infringer. 

Said another way, this analysis measures enforcement value based exclusively on intrinsic patent 

attributes: 

 Model (5) retains all intrinsic and acquired patent attributes while dropping the 

case and party characteristics.
22

  Generally speaking, roughly 61% of the variation 

in the enforcement value of a patent is explained by its intrinsic and acquired 

characteristics, irrespective of other factors. 

 Model (6) extends the previous model by removing the time-specific variables 

coding the decision year of each case and the filing and issuance years of each 

patent (similar to the transition from Model (1) to Model (2) described above).
23

 

 Finally, Model (7) starts from Model (5) but further removes the acquired 

attributes (forward citations, assignments and liens and time-to-assert).
24

 

A. Specific Regression Analyses: 

Our final set of analyses focuses on the specific relationships between patent enforcement 

value and certain key patent, case and party variables, based on significance testing of their 
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 This resulted in a slightly reduced R
2
 value of approximately 0.67, as well as an F-statistic of 9.1 on an increased 

69 and 315 degrees of freedom. The reduction is not significant at the 5% level but is nearly significant at the 10% 

level, reflecting some importance of Circuit variations. 

21
 This model specification produced a slightly reduced R

2
 value of approximately 0.65, which suggests that these 

structural features are not significant drivers of patent enforcement value. This model has an F-statistic of 10.5 on 57 

and 327 degrees of freedom. 

22
 Although the R

2
 value drops to approximately 0.61, this still shows a high degree of predictive capacity based on 

patent attributes alone. 

23
 This yields a further reduced R

2
 value of approximately 0.48, with an F-statistic of 5.4 on further increased 56 and 

328 degrees of freedom. 

24
 This model still yields robust regression results, with an R

2
 value of approximately 0.59 and F-statistic of 4.0 (on 

102 and 282 degrees of freedom). 



specific coefficients in our regression models. Specifically, we selected two models for these 

analyses:  Model (1) in order to study the complete set of case and party characteristics, and 

Model (5) to investigate the particular significance of the intrinsic and acquired patent attributes. 

Appendices D and E, respectively, show the relevant regression coefficients and significance 

tests from these models. The most significant results are described in more detail below: 

 Case and Defendant Characteristics:  Some of the most significant factors associated 

with patent enforcement value are the characteristics of the parties and features of the 

litigations in each case, irrespective of attributes of the asserted patents themselves. 

These results are not altogether surprising. For example, whether a case is decided by 

judge or jury is expected to be significant to the award amount, because jury trials are 

more likely to be selected by the litigants in high-stakes cases. Similarly, defendants 

in the Fortune 500 are more likely to face larger infringement verdicts because their 

revenue base for measuring damages is likely to be larger than that of a smaller 

infringer.
25

  Also, parties have greater incentives to litigate more aggressively and 

spend more on their claims and defenses when the stakes are higher, as reflected by 

the significant correlation between litigation length and award value. 

 Damages and Plaintiff Characteristics:  Lost profit awards have a significant positive 

coefficient,
26

 whereas reasonable royalty awards are not significant. This means that 

lost profit awards tend to be higher than other awards. Since lost profits are likely to 

be available only where the patent-holder is practicing the invention and directly 

competing with the accused infringer,
27

 this result indicates that patent-holders who 

practice their inventions tend to receive larger compensatory amounts for 

infringement. Said another way, this result suggests that practiced patents tend to 

have higher enforcement values. 

It should also be noted that the plaintiff’s Fortune 500 status is significantly positively 

correlated with award amount, whereas the plaintiff’s small entity status is 

significantly negatively correlated. These factors indicate that the size of the plaintiff 

are strongly related to award value. This could be viewed in light of the observation 

above regarding practiced patents:  that is, plaintiff size is likely to correspond to the 

amount of value generated by practicing the technology at issue, particularly for lost 

profit awards. Accordingly, taken together with the lost profits coefficient, this can be 

seen as further evidence of the connection between practicing a patent and its 

enforcement value. 
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 These results are consistent with previous published analyses by the author. Mazzeo et al., Do NPEs Matter?, 

supra note 4, at *3. However, more recent data indicates that the median NPE award is significantly higher than the 

median practicing entity award. 2014 PwC Study, supra note 6, at *19. 
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However, the majority of awards (209 in total) are reasonable royalty awards, which is consistent with PwC’s 

reports. See 2014 PwC Study, supra note 6, at *9. 

27
 The lost profits calculus generally requires such competition. See Panduit Corp. v. Stahlin Bros. FibreWorks, Inc., 

575 F.2d 1152, 1157 (6th Cir. 1978). 



 Priority Claims and Child Applications:  We also investigate whether upstream 

patents (with fewer parents and more child applications) have significantly higher or 

lower enforcement value than downstream patents (with more parents and fewer 

children). We find compelling evidence that upstream patents are significantly more 

valuable than downstream patents. In both Model (1) and Model (5), patents that give 

rise to child applications tend to have significantly higher enforcement awards 

overall, and patents that have priority claims to parent applications or are published 

before issuance
28

 tend to have significantly lower enforcement values overall, as 

indicated by their negative correlation coefficients. 

Importantly, even in Model (1) where the case, party and lost profits variables largely 

dominate the regression (rendering most other regression coefficients statistically 

insignificant at standard levels), both the priority and publication flags are significant 

at the 1% level and the child application flag is significant at the 5% level. In Model 

(5), where the most dominant extrinsic effects have been omitted, both of these 

factors as well as the child applications flag are among the most significant of all 

intrinsic and acquired patent attributes. 

Taken together, these results emphasize the fundamental distinction between 

upstream and downstream patents and the strong relationship this has with 

enforcement value. Importantly, each category is significantly distinguishable from 

the population of other patents on the whole based on the significance of their 

respective coefficients; these effects are compounded when comparing the results of 

upstream patents and downstream patents against each other directly.
29

  Furthermore, 

the significant differences between the intrinsic characteristics of upstream vs. 

downstream patents that we identified in our correlation analysis above provides 

additional support to the categorical distinction between these types of patents that we 

are observing here. 

 Forward Citations:  However, it is notable that the significance is only observable in 

Model (5), whereas it is not present relative to the case and litigant variables in Model 

(1). Also, even in Model (5), forward citations are less significant than the publication 

and child application flags for upstream and downstream (based on the magnitudes of 

their respective t-values). 

Forward citations have been widely viewed as the principal empirical indicator of 

whether a patent is likely to be asserted, licensed or monetized, or maintained in 

connection with these activities. Our results show that forward citations are 

significantly but more weakly associated with enforcement value relative to other 
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 Publication is likely to indicate downstream patents that claim priority to prior applications that were published or 

issued. 

29
 Also, as a robustness test we checked that there were reasonable populations of patents that were not clearly 

upstream or downstream. Specifically, 42% of patents had both at least one parent and child application, and 13% of 

patents had no parent or child applications. 



markers, which may reflect the differences between patent enforcement value in 

infringement awards versus patent value in licensing revenues or stock market 

capitalization. Also, one might expect forward citations to be more strongly 

correlated with market value than with enforcement award value—at a fundamental 

level, market value and forward citations operate by similar principles in that both are 

public estimations that signal the worth of an underlying asset.
30

  Accordingly, 

although not irrelevant as an indicator of patent enforcement value, forward citations 

do not appear to have the same importance as other patent attributes in explaining the 

value of infringement awards.
31

 

 Recorded Assignments  Another striking result is the strong negative coefficient 

associated with the number of recorded assignments, which provides some support to 

the distinction between transaction value and enforcement value posited above. In 

particular, entities who practice their patents may be less likely to transfer them, and 

correspondingly  we find that patents that have been transferred tend to have lower 

enforcement value.
32

   

IV. Interpretations and Conclusions: 

As discussed above, our analysis reveals three categories of patent enforcement value as 

well as certain of the defining characteristics of “valuable patents” in each category. Additionally 

we observe key distinctions between enforcement value and transaction value. The following 

summarizes our principal findings: 

 Practiced Technology Value:  We find that the most significant indicator of patent 

enforcement value is the extent to which a patent is practiced by its owner. Lost profit 

damages, which are only available to practicing patent-holders, are one of the 

strongest predictors of award amount. Also the size of the plaintiff is strongly 

associated with award value, and one would expect plaintiff size to correspond to the 

value of the earned revenue base associated with the infringed technology. 

 Upstream Technology Value:  We also observe clear evidence that upstream 

technology patents tend to have higher enforcement values. Specifically, patents that 

give rise to follow-on child applications are likely to result in higher awards, both on 

average relative to all awards and in particular relative to downstream patents that 
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 Moreover, forward citations are publicly reported and therefore may influence market value directly to the extent 

they are used in analysts’ assessments and investment algorithms. 

31
 Additionally, forward citations may indicate platform technology patents, also as described above, although these 

patents might not yield high enforcement value if widely licensed, they may have high transactional value in the 

aggregate. 

32
 Also, non-practicing entity litigation may contribute to this result, in that NPEs typically acquire their patents 

from other entities (and therefore increase the number of assignments), and NPEs tend to receive lower awards on 

average. See Mazzeo et al., Do NPEs Matter?, supra note 4, at *3. 



claim priority from parent applications. Notably, based on the regression coefficients, 

the upstream-downstream variables are nearly as strongly related to patent 

enforcement value as the characteristics of practiced patents. 

 Proprietary Patent Value:  Finally, patents with recorded assignments tend to have 

lower enforcement values, whereas patents that were originally invented by the entity 

that later enforces them do not have such reduced values. 

In sum, this study finds that certain factors are associated with higher patent value in 

enforcement litigation, namely (1) whether the patent holder is practicing the technology, (2) 

whether the patent holder has further developed the technology via improvements and follow-on 

inventions, and (3) whether the patent holder originally invented the technology or acquired it 

from a third party.  

Returning to the context of patent pledges, these results provide one frame for potentially 

explaining the calculations made by patent holders who seek to pledge their patents, on one end 

of the spectrum, versus enforce them, on the other. For instance, patent holders who practice 

their inventions in commercialized products would likely impair the value of those patents if they 

pledged or licensed their exclusive rights to potential competitors. Similarly, patent holders who 

have invested substantial resources in further developing their technology may be less likely to 

contribute it for low royalties.
33

  Finally, patents that were originally invented and continually 

held by the same entity may be more likely to relate to core businesses or proprietary 

technologies than patents acquired from third parties.
34

 

Accordingly, at least anecdotally, the results herein appear to support the notion that 

patent enforcement and patent pledges are distinct and principally non-overlapping ways of 

utilizing patent rights. Closer analysis of the value derived through patent pledges should help 

further refine the distinctions and defining features of each. 
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 However, standard-setting may provide incentives to encourage further development of contributed technologies 

to promote future adoption. 

34
 Additionally, many modern forms of patent holding companies acquire assets for the primary purpose of widely 

licensing them to generate revenue, whereas proprietary research and development may be oriented more towards 

earning returns from direct sales and services. 



VI. Appendices: 

Appendix A 

Intrinsic Patent Attributes: 

 

Variable Description Coding Source 

us_patent_no Patent number Page 1 of Patent 

us_pub_no Publication number Page 1 of Patent 

file_date Filing date Page 1 of Patent 

published? 
TRUE if the application was published (has a 
publication number), FALSE if not. 

Page 1 of Patent/PAIR 

pub_date Publication date Page 1 of Patent 

priority_date The priority date shown in Google Patents Google Patents 

issue_date Issue date Page 1 of Patent 

IPC IPC Code (e.g., G04F….) Page 1 of Patent 

utility? 
TRUE if this is a utility patent (TRUE unless patent 
number starts with “D” or “PP”) 

Page 1 of Patent 

design? 
TRUE if this is a design patent (patent number 
starts with “D”) 

Page 1 of Patent 

plant? 
TRUE if this is a design patent (patent number 
starts with “PP”) 

Page 1 of Patent 

cont? 
TRUE if this is a continuation of another patent or 
patent application 

Page 1 of Patent 

div? 
TRUE if this is a divisional of another patent or 
patent application 

Page 1 of Patent 

cont_in_part? 
TRUE if this is a continuation-in-part of another 
patent or patent application 

Page 1 of Patent 

num_parents 
Number of parent patents or patent applications 
referenced on page 1 / PAIR 

Page 1 of Patent / PAIR > 
Continuity Data 

PCT? TRUE if this is a PCT patent 
Page 1 of Patent (PCT 
number) 

PCT_number PCT number assigned Page 1 of Patent 

term_disclaimer? TRUE if there is a terminal disclaimer 
Page 1 of Patent (asterisk 
next to patent number / 
notice) 

term_adjustment? TRUE if there is a patent term adjustment Page 1 of Patent (notice) 

num_US_inventors Number of inventors with US domiciles Page 1 of Patent 

num_foreign_inventors Number of inventors with foreign domiciles Page 1 of Patent 

num_inventors 
Sum of num_US_inventors and 
num_foreign_inventors 

Calculated 



Variable Description Coding Source 

inventor_hits 
Sum of the number of hits shown in Google 
Patents for each named inventor. 

Google Patents 

entity_status 
Entity status as shown in PAIR (e.g., “Small”, 
“Undiscounted”) 

PAIR 
(http://portal.uspto.gov/pa
ir/PublicPair) 

named_applicant? 
TRUE if there is a named applicant in PAIR; FALSE 
otherwise. 

PAIR 
(http://portal.uspto.gov/pa
ir/PublicPair) 

bkd_cit_applicant 
Number of citations to other patents/apps that 
were made by the applicant. 

Page 1 of Patent 

bkd_cit_examiner 
Number of citations to other patents/apps that 
were made by the examiner (*). 

Page 1 of Patent 

bkd_cit_tot Sum of bkd_cit_applicant and bkd_cit_examiner Calculated 

non_pat_cites? TRUE if the patent cites non-patent documents. Page 1 of Patent 

non_pat_cites_num 
Number of non-patent documents cited in the 
patent.  

Page 1 of Patent 

US_children? 
TRUE if patent has any patents or applications 
claiming priority to it 

PAIR > Continuity Data 
(http://portal.uspto.gov/pa
ir/PublicPair) 

num_US_children 
Number of patents or patent applications claiming 
priority to this patent 

PAIR > Continuity Data 
(http://portal.uspto.gov/pa
ir/PublicPair) 

num_OA_rejections 
Number of Office Action Rejections (Final or Non-
Final) during prosecution. 

PAIR > Transaction 
History 

reexam_reissue? 
TRUE if this is a reexamination patent (number 
starts with RE OR reexam cert)  

Patent / Patent Number 

re_number? TRUE if the patent number starts with RE Patent Number 

reexam_cert? 
TRUE if there is a Reexamination Certificate 
appended to the patent 

Patent 

cert_correction? 
TRUE if there is a Correction Certificate appended 
to the patent 

Patent 

num_claims_tot 
Total number of claims (adjusted for re-
exam/correction, if applicable) 

Patent (count) 

num_indep_cl 
Number of independent claims (adjusted for re-
exam/correction, if applicable) 

Patent (count) 

num_dep_cl 
Number of dependent claims (adjusted for re-
exam/correction, if applicable) 

Patent (count) 

num_cols_WD 
Number of columns in the written description 
portion of the patent (whole cols) 

Patent (count) 

num_cols_cl 
Number of columns in the claims portion of the 
patent (whole cols, at least 1) 

Patent (count) 

num_figures Number of figures in the patent Patent (count) 

formulas? 
TRUE if the patent contains mathematical or 
scientific formulas; FALSE otherwise. 

Patent 



Variable Description Coding Source 

num_formulas 
Number of mathematical or scientific formulas in 
the patent. 

Patent (count) 

data_tables? 
TRUE if the patent contains tables of data; FALSE 
otherwise. 

Patent 

num_data_tables Number of tables of data in the patent. Patent (count) 

 



Appendix B 

Acquired Patent Attributes: 

 

Variable Description Coding Source 

fwd_cites_prev 
Total number of forward citations prior to the 
complaint date. 

USPTO “Referenced By” 

num_assignments 
Number of assignments prior to the complaint 
date. 

Goog Pats / PAIR 

num_liens Number of liens prior to the complaint date. Goog Pats / PAIR 

 



Appendix C 

Case and Party Characteristics: 

 

Variable Description Coding Source 

num_P 
Number of plaintiffs in the final decision awarding 
damages. 

Complaint/Docket 

num_P 
Number of defendants in the final decision 
awarding damages. 

Complaint/Docket 

p_ind_sic_4 Industry SIC Code (4-digit) of the Plaintiff. 
Mergent:  
mergentonline.com 

d_ind_sic_4 Industry SIC Code (4-digit) of the Defendant  
Mergent:  
mergentonline.com 

p_US_F500_csyr_B 
TRUE/FALSE if Plaintiff was listed on the US 
Fortune 500 for the year of decision (2006-2011). 

US Fortune 500:  
http://fortune.com/fortune
500/ 

p_US_F500_csyr_rank 

Rank of Plaintiff on the US Fortune 500 for the 
year of decision (2006-2011), if p_F500_caseyr_B 
is TRUE. 

US Fortune 500:  
http://fortune.com/fortune
500/ 

d_US_F500_csyr_B 
TRUE/FALSE if Defendant was listed on the US 
Fortune 500 for the year of decision (2006-2011). 

US Fortune 500:  
http://fortune.com/fortune
500/ 

d_US_F500_csyr_rank 

Rank of Defendant on the US Fortune 500 for the 
year of decision (2006-2011), if p_F500_caseyr_B 
is TRUE. 

US Fortune 500:  
http://fortune.com/fortune
500/ 

 



Appendix D 

Model (1) Regression Results: 

 

Variable Coeff. Std.Err. t-val Pr(>|t|) Signif. 

• Jury 1.63 0.33 4.93 0.00 *** 

• Lost Profits 1.19 0.33 3.63 0.00 *** 

• Reasonable Royalties (-0.05) 0.26 -0.19 0.85  

• Litigation Length 0.50 0.24 2.01 0.04 * 

• Fortune 500 Plaintiff 1.09 0.38 2.88 0.00 ** 

• Fortune 500 Defendant 1.43 0.32 4.42 0.00 *** 

• Issue-to-Complaint 0.02 0.08 0.32 0.75  

• Published Application (-0.76) 0.25 -3.00 0.00 ** 

• Length of Prosecution (-0.25) 0.27 -0.92 0.36  

• Priority Claim (-1.11) 0.35 -3.17 0.00 ** 

• # Inventors (-0.13) 0.08 -1.64 0.10  

• Avg. Inventor Hits (-0.03) 6.91 -0.37 0.72  

• Small Entity (-0.78) 0.32 -2.43 0.02 * 

• # Backward Citations 0.10 0.12 0.77 0.44  

• US Children 0.71 0.29 2.44 0.02 * 

• Number of Claims (-0.41) 0.36 -1.15 0.25  

• Forward Citations 0.14 0.09 1.51 0.13  

• Number of Assignments (-0.74) 0.25 -3.00 0.00 ** 

• Liens 0.19 0.37 0.52 0.61  
Full regression results on file with the author. 

R
2
: 0.761 

Std.Err.: 1.658 

F (135,249): 5.871 

p-val: 0.000 

N: 385 

 



Appendix E 

Model (5) Regression Results: 

 

Variable Coeff. Std.Err. t-val Pr(>|t|) Signif. 

• Published Application (-0.94) 0.29 -3.27 0.00 ** 

• Length of Prosecution (-0.33) 0.31 -1.08 0.28  

• Priority Claim (-0.88) 0.40 -2.23 0.03 * 

• # Inventors (-0.14) 0.08 -1.66 0.10 - 

• Avg. Inventor Hits (-0.00) 0.07 -0.06 0.95  

• Small Entity (-0.70) 0.34 -2.05 0.04 * 

• # Backward Citations 0.14 0.14 0.97 0.33  

• US Children 1.43 0.33 4.33 0.00 *** 

• Number of Claims (-0.70) 0.40 -1.75 0.08 - 

• Forward Citations 0.31 0.10 3.14 0.00 ** 

• Number of Assignments (-0.62) 0.28 -2.23 0.03 * 

• Liens 0.30 0.41 0.73 0.46  
Full regression results on file with the author. 

R
2
: 0.607 

Std.Err.: 2.016 

F(107,277): 3.996 

p-val: 0.000 

N: 385 

 


