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Abstract

I measure the value of patents to firms and identify factors that contribute to that value
by observing the abnormal change in firms’ stock market values following court decisions.
I find that firms lose .85% (about $19 million) of their value following a decision that
one of their patents is “Invalid,” but only gain about .7% following a “Valid & Infringed”
decision. The factors that that affect the expectations of investors as to the enforceability
of patent rights are at least as important in determining the contribution of the patent to
the firm’s market value as are characteristics of the patent. Most prominently, I confirm
the substantial impact that the creation of the Court of Appeals for the Federal Circuit
(CAFC) had on the value of patents. After the creation of the CAFC, “Invalid” decisions
resulted in a .7% (about $15.5 million) greater loss of firm value. Clearly, patents are
more valuable because of this change in the legal landscape.
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1. Introduction

Accurate patent valuation has been a troubling question for researchers and intellectual

property managers for some time. Unlike a tangible asset with well defined property rights,

the patent conveys to its owner a “negative right” of exclusion of others.1 This right may

be valuable to the firm for numerous reasons, including protection of a market for the firm’s

product, generating licensing revenue, or as a defense from suits from competitors. It is

impossible to quantify the value to the firm of these various uses of a patent individually.

Assuming that the stock market is efficient, the value of the patent as a whole should be

reflected in the total market value of the firm. Changes in the firm’s market value can

reveal important information about the company.

I develop a model of how a firm’s market value should react contingent on a court

ruling on one of the firm’s patents. I then test this model using a subset of data originally

gathered for and published in Henry and Turner (2006). The subset has rulings on 544

patents that were published in the United States Patent Quarterly between 1962-2002. I

find that the average firm loses about .85% of its market value following a decision that

one of their patents was “Invalid”, and firms gain about .7% in market value following a

“Valid & Infringed” decision. I also conduct a cross-sectional analysis of the changes to

the market values, in which I consider two types of factors that can determine the value

of a patent: the expectations of enforceability of the patent and the characteristics of the

patent. I find that the expectations aspect is at least as important in determining value

as the characteristics of the patent. Importantly, the creation of the Court of Appeals

for the Federal Circuit (CAFC), which is generally thought to be decidedly pro-patent,

substantially increased the value of patents to firms.2 For instance, I find that while a

firm, on average, loses .85% (about $19 million) of its market value following a court

decision that a patent is “Invalid”, the average decline in firm value was .7% greater after

1See Burge (1999), pg. 27
2The CAFC was created by legislation in 1982 (and started hearing cases in 1983) to unify intellectual

property law and, ostensibly, to end forum shopping in patent cases. The CAFC hears cases appealed
from any federal district court in the nation. Prior to its creation, appeals would be heard by the circuit
court of the circuit in which the district court was located and the outcome of the case could have been
contingent on where it was litigated. Since its creation, the CAFC has garnered a reputation as being
“pro-patentee”. The evidence supports this conclusion as to the question of validity, but not for the
infringement question. For a more thorough description of the court and the changes in outcomes over
time, see Henry and Turner (2006).
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the establishment of the CAFC. Thus, patents were, on average, about $15.5 million more

valuable because of the creation of the CAFC. Additionally, there is some evidence that

a measure of a court’s “friendliness” toward patent holders may also affect the change in

market value of the firm.

Previous researchers have only focused on the characteristics of the patent. Allison,

Lemley, Moore, and Trunkey (2004) study litigated patents, which they argue are more

valuable. They find litigated patents are typically younger, owned domestically, issued

to individuals or small companies, cite more prior art and are cited more by others, have

longer prosecution times, more claims, and are concentrated in certain industries, such

as the mechanical, computer and medical device industries.3 Moore (2005) compares the

characteristics of patents that are maintained longer4 to conclude that more claims, more

citations made and received, longer prosecution times, having related patent applications

(continuations and divisions), a greater number of inventors, foreign ownership, and being

in the computers classification all contribute to more valuable patents. Hall, Jaffe, and

Trajtenberg (2005) study the relationship between the value of intangible assets of firms

(stock market value minus tangible assets) and research and development expenditures,

patents, and patent citations. In particular, the authors find that firms whose patents are

more frequently cited by subsequent patents have a higher market valuation.

Focusing only on the characteristics of the patent ignores an important aspect of

property rights — for property rights to be valuable, the rights must be enforceable. No

one would invest in property if others could infringe upon it without recourse. Likewise,

patents would be worthless and inventors wouldn’t disclose new technology if their in-

tellectual property rights were not enforceable.5 Therefore, characteristics of the legal

system are also important in determining the ultimate value that a firm may derive from

a patent.

Many papers use event studies to study litigation, usually focusing on the filing of the

3Lanjouw and Schankerman (2001) also find that the number of claims in a patent and the number
of citations of the patent are important determinants of whether a patent will eventually be litigated.

4To maintain a patent, fees must be paid four, eight, and twelve years after they are granted. If
the fees are not paid, the patent is deemed expired. Patent holders will only keep the patent current if
the value of the patent is greater than the fees. Therefore, more valuable patents should be maintained
longer.

5The lack of an enforceable patent system wouldn’t completely destroy incentives to innovate, it would
certainly diminish the incentive. Additionally, this would slow down the diffusion of ideas, which would
slow technological progress in general.
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suit.6 However, only two previous papers use event studies to examine patent litigation

exclusively.7 Marco (2005b) studies the effect of 475 court decisions (in 295 adjudications)

published in the United States Patent Quarterly (USPQ) between 1977 and 1997. The goal

of this paper is the same as the present study, but the methods used differ significantly,

and the results are therefore not directly comparable. Rather than separating the different

types of decisions prior to presenting the results, Marco finds the abnormal returns (using

an event study) for all the decisions and then regresses the returns on dummy variables for

the decision rendered (“Valid”, “Not Valid”, “Infringed”, and “Not Infringed”).8 Doing

so assumes independence of the types of decisions, and allows for intermediate decisions

(for instance, in a bifurcated trial) to count the same as final decisions. Clearly, this is

problematic and I focus only on final adjudications. Additionally, he uses a bootstrap

procedure allowing the return for each observation selected to be defined by a randomly

drawn event window. Thus, I can not compare my results from each event window directly

to his.

Another refinement in his paper is the use of the Expectation-Maximization Algo-

rithm to separate the effects of decisions on multiple patents in the same suit. As he

acknowledges, the use of this technique assumes independence of the decisions. Because

this assumption is problematic, I choose not to follow the same technique, but attempt

to control for other decisions in the same case in my cross-sectional analysis. Finally,

he compares the results of various sub-samples to analyze the effect of the creation of

the CAFC, whether the decision was by a district court or appellate court, and whether

6Engelmann and Cornell (1988) give an in-depth study of five suits in which both the plaintiff and
defendant were corporations and find significant leakages of the value for the two firms involved. Bhagat,
Brickley, and Coles (1994), as part of a more comprehensive study, find that upon filing of a patent
infringement suit, the 31 defendant firms lost an average of 1.2% of their market value, while plaintiff
firms showed little change in value. Bhagat, Bizjak, and Coles (1998) expand on this earlier work by
considering more lawsuits. The authors find that upon filing the lawsuit, the defendant firm (with 33
observations) lost an average of 1.5% of firm value and the 51 plaintiff firms lost an average of .31% of
their value. Bhagat and Romano (2002a) and Bhagat and Romano (2002b) survey event studies that
have been conducted on various aspects of corporate litigation. They find only one study that showed
that the plaintiffs benefit (in terms of increasing firm value) at the time a lawsuit was filed, and that
study ((Bizjak and Coles 1995)) was limited to private antitrust suits. Although I don’t consider the
filing date in this paper, I assume, based on the prior work, that the plaintiffs have not experienced any
change in firm value on the filing date.

7Austin (1993) uses an event study to find the returns to patent issuance.
8The results for each type of decision are also reported independently, but each observation could

fall into multiple categories, for instance, both valid and infringed. Conversely, I treat each decision
separately in reporting my results, and therefore, each observation only appears once.

4



the plaintiff in the case was the patentee or the alleged infringer. Although he does not

find a statistically significant difference in district and appellate decisions, lumping both

types of decisions together in presenting his main results is problematic. The expectations

of investors should be far different facing an appellate decision than they are facing the

initial district decision, especially given that one judge has already ruled on the case.

However, Marco doesn’t have any way to control for the underlying district court decision

when the appellate decision is rendered. Thus, he values a reversal from “Invalid” to

“Valid” the same way he values an affirmation of a “Valid” decision, despite the fact that

investors should react to the former situation in a much more dramatic way. Because of

this problem, I use only decisions by district courts. Finally, this technique of comparing

two sub-samples ignores other conflating factors that could be influencing the results.

Therefore, I choose to use a cross-sectional regression analysis to analyze the effect of the

creation of the CAFC and control for whether the patentee was the plaintiff.

Marco (2005a) uses abnormal returns to determine whether court decisions were “cor-

rect”. Since investors can form some a priori judgment of the validity of a patent, the

more shocking a judge’s decision in the case is, the more the value of the firm drops.

Therefore, he uses the abnormal return as a independent variable in a maximum likeli-

hood estimation to calculate the change in beliefs about the validity of a patent. This

estimation also allows him to conclude how often judges get the decision “wrong”. He

finds that invalid patents are rarely held valid, but valid patents are often declared in-

valid. In addition to the other estimates, Marco presents the results of the event study

(which was an intermediate step for him). Using the same data as in his other paper, he

finds that valid decisions (with 55 observations) result in a 1.52% increase in firm value

over an 11-day event window (five days prior to the decision until five days after). The

result for a two day window (day of the event until the day after) for valid decisions was

insignificant. The return on invalid decisions (45 observations) was -.64% for the two

day event window and -.82% for the 11-day event window (though the later figure is less

statistically significant). These figures will be useful to compare to my findings later.

In addition to the differences noted above, the current study is distinct from Marco’s in

several fundamental ways. First, I have a larger data set to consider. I have almost twice

as many district court decisions. Additionally, the decisions I consider are more balanced

on the creation of the CAFC, allowing for a more precise study of the effect of the new
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court. Second, I more precisely define the decision that is being render and consider the

various decisions separately to avoid conflating results. Marco (2005b) uses intermediate

decisions and separates the validity and the infringement inquiries in his analysis. Marco

(2005a) excludes infringement decisions altogether because of the additional noise that

they introduce into the system. An infringement decision must also consider the actions

of the alleged infringer, rather than just the patent. However, excluding infringement

decisions discounts the fact that a court’s interpretation of the scope of a patent may

significantly alter its value and the difference in returns possible between a “Valid &

Infringed” decision and a “Valid, but Not Infringed” decision. Third, I consider both

expectation factors and characteristics of the patents to explain the observed changes in

market values.

In addition to being the most comprehensive study of the market effects of patent

litigation to date, my finding that the creation of the CAFC increases patent value also

sheds light on the debate as to why there was a surge in patenting activity in the early

1980’s. Kortum and Lerner (1998) argue that an increase in the productivity of R & D

was responsible for this surge; Hall (2005) concludes that the CAFC was part of the cause.

My findings tend to confirm the later opinion. The marginal cost of patenting remained

relatively the same, while the marginal benefits (in terms of increasing firm value) were

apparently increasing. Therefore, there were more patent applications filed.

2. Theory

The first step in litigation occurs when the patent holder files the suit. Previous work

has shown that there is no significant change in the plaintiff’s market value based on

this filing.9 The decision to file suit may also be made by the alleged infringer through

the use of declaratory judgment action asking the court to find a patent invalid or not

infringed. To entertain a declaratory judgment action, the court must find that an actual

controversy exists between the parties. For instance, the patent holder may have sent

a “cease and desist” letter or threatened judicial action prior to the filing of the suit.

Because there may be differences in the selection of patents for litigation based on who

9See, e.g., Bhagat, Brickley, and Coles (1994) and Lerner (1995).
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files the suit, I control for this variable in the cross-sectional analysis.10

For tractability, I ignore the decision of whether to appeal and assume that the district

court decision terminates the litigation. This assumption is inconsequential in considering

the market reaction to the district court’s decision because investors probably do not know

whether the decision will be appealed during the event window. I also ignore the costs

of the litigation because the costs will be paid regardless of the outcome of the suit (and

should therefore, already be incorporated in the market value of the firm).

Let V be the payout to the firm if the patent is declared to be “Valid & Infringed”.

This includes retaining the value of the patent, damages that are won in this trial, and

any increase in expected damages from future suits. The payoff to the firm following a

“Not Infringed” decision will then be αV , where α is between 0 and 1. The simplest

explanation for this reduction to V is that it excludes the damages that would have been

awarded if the patent had been found to be infringed. However, it may also be the case

that the court has narrowed the scope of the patent in declaring it to be not infringed,

which would necessarily reduce the value of the patent to the firm. The payout to the

firm following an “Invalid” decision is 0 because the value of the patent is completely lost.

Let β be the a priori probability that the patent will be found “Invalid” and γ be

the a priori probability that the patent will be found “Not Infringed”. Both variables

are between 0 and 1. The probability of the patent being found “Valid & Infringed” then

becomes 1− β − γ.

With the variables defined, setting up the expectations equation is straight forward.

E(π) = (1− β − γ)V + γ(αV ) + β0 (1)

From equation (1), we can derive the change in expectations that will occur whenever

any court decision is rendered. For instance, when a decision that a patent is “Invalid”

is rendered, the patent is worth 0. Therefore, for the patent holder, the change in the

expected profit (π) from the suit due to the decision can be expressed as:11

∆E(π|IN) = 0− E(π) = −V [(1− β − γ) + αγ] (2)

10The decision to file suit can also be used strategically. For instance, particularly in the pre-CAFC
era, the ultimate outcome of the suit may have been contingent on the forum, making naming the forum
an important strategic decision.

11In the equations, “IN” will be used for “Invalid”, “VI” for “Valid & Infringed”, and “NI” for “Not
Infringed”.
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Similar equations can be found for the change in expectations conditional on the two

other types of decisions:

∆E(π|V I) = V [β + γ(1− α)] (3)

∆E(π|NI) = V [α(1− γ)− (1− β − γ)] (4)

The change in the expected profits following the decision is the abnormal return that I

am capturing in the event study. The model predicts an unambiguously positive change

following a “Valid & Infringed” decision and an unambiguously negative change following

an “Invalid” decision. The change in expected profits is ambiguous following a “Not

Infringed” decision (but will be positive for large values of α). These outcomes are my

hypotheses for the cumulative returns from the event study.

Equations (2)-(4) may also be differentiated with respect to each of the variables

to form hypotheses about how they will affect the observed abnormal returns (which is

∆E(·)). The derivatives with respect to the value of the patent to the firm, V , are obvious

and take on the same sign as the change in expectations as whole. The derivatives with

respect to the probability of invalidity, β, all take on the same value, which is positive:

δ∆E(π|V I)

δβ
=

δ∆E(π|IN)

δβ
=

δ∆E(π|NI)

δβ
= V (5)

These calculations form the basis for hypotheses for the cross-sectional analysis. Specif-

ically, any factor that decreases the probability of invalidity, β, should decrease the ob-

served abnormal return. After the Federal Circuit was created, Henry and Turner (2006)

found that invalidity rates dropped by 28%. Thus, abnormal returns should be less after

the Federal Circuit was created (i.e., more negative for “Invalid” decisions, less positive

for “Valid & Infringed” decisions). Similarly, the factors that others have found contribute

to the value of the patent should be positively correlated with the abnormal returns for

patents that were found to be “Valid & Infringed” and negatively correlated with the

abnormal returns for patents that were found to be “Invalid”.

3. The Data
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The data set used was originally gathered for use in Henry and Turner (2006). The data

set includes all patent cases published in the United States Patent Quarterly that were

decided from 1953-2002. The original data set included 3,327 district court decisions.12

Each decision was classified as either “Valid & Infringed”, “Invalid”, or “Not Infringed”.

For patents that had inconsistent rulings for claims within a patent, we developed an

hierarchal way to classify them based on previous work in the field.13

To conduct the current study, it is necessary to truncate the data set so that it begins

in 1963. The Center for Research in Security Prices (CRSP) database, which provides

information on daily stock prices, does not go back further than this, making an event

study much more difficult for previous years. The data set was then further reduced

by excluding observations for which there was no publicly traded company listed as the

patentee in the case.14 A small number of observations were also excluded because the

company was a foreign entity or because the patent made no citations.15 The remaining

list of patent cases left me with 544 usable district court observations (from 382 litiga-

tions), of which 235 were “Invalid”, 216 “Valid and Infringed”, and 93 “Not Infringed.”

Table 2 contains some summary statistics.16

As can be seen in the table, 23% of the “Invalid” decisions, 44% of the “Valid &

Infringed” decisions, and 58% of the “Not Infringed” decisions occur during the CAFC-

12We only included the first decision by each court of a case; i.e., we didn’t include district court
decisions on remands, or decisions on a second appeal. Additionally, we only considered decisions that
were final, excluding interlocutory rulings on motions or partial decisions. We also limited ourselves
to decisions on the validity and infringement of a patent, excluding interference actions, preliminary
injunction rulings, unenforceability rulings (due to fraud or inequitable conduct), contempt rulings (cases
in which validity had been established in a previous case), and rulings involving collateral estoppel.

13Briefly stated, if any claim was found valid and infringed, that is the way we recorded it. If any claim
was invalid and others were not infringed, the decision was recorded as “Invalid”. “Not Infringed” patents
included decisions that were found valid, but not infringed. Oftentimes, courts will only address either
the validity question or the infringement question, but not both, making any further subclassification
extremely costly in terms of lost data.

14As a robustness check, I also conducted the study focusing on the effect of the ruling on the assignee
listed on the patent, who may be named as the party in interest in the suit. If the parties are different,
I can’t conclusively say that the first assignee is not a party in interest (or still the owner of the patent).
Some of the plaintiffs may only be licensees of the patent, rather than the true owner. If that is the
case, the first assignee would be the best approximation of the true owner of the patent at the time the
decision was rendered, and therefore the one that we would expect to lose value if the patent is rendered
invalid. In most cases, the first assignee was the same as the patent holder listed in the suit. There is no
significant difference in the results.

15Since I am using logs in the cross-sectional analysis, the observations with a value of 0 had to be
excluded.

16All tables appear in the Appendix.
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era. This breakdown is not surprising given the more frequent occurrence of the latter

two types of decisions in the CAFC-era. Overall, 37% of my observations come after the

establishment of the new court. The degree of “Circuit Friendliness” is consistent across

all three types of decision.

Patents ruled “Valid & Infringed” tend to have more claims and longer prosecution

lengths than patents ruled either “Invalid” or “Not Infringed.” They also tend to be

about a year older, and are more likely to have resulted from a continuation or a division

of another patent application.

Typically, all the patents in a case will receive the same decision. This is seen by

looking at the number of “Others Valid & Infringed”, “Others Invalid”, and “Others Not

Infringed” for each type of decision. The real market value of firms is much higher on

average for the “Not Infringed” decisions. Although only 43% of decisions in my sample

were declared “Invalid”, 65% (47 out of 72) of cases that were initiated as a declaratory

judgement action resulted in “Invalid” decisions. This is probably a result of the selection

of weaker patents into litigation when the alleged infringer initiates the action.

4. The Event Study Method17

The event study is the generally accepted way of finding abnormal returns to stocks

due to new information in the market. The basic regression is:18

Rit = ai + biRmt + eit (6)

In this equation, i represents a firm, t represents a specific day, Rit is the return to the

individual stock on that specific day, and Rmt is the market return on that specific day.

For my study, I use observations taken from a minimum of three and maximum of 255

days ending 46 days before the event to estimate this baseline equation for each firm.19

17For a more complete description, see Bhagat and Romano (2002a).
18This is the market model of an event study; other models can also be chosen to get the predicted

values of market price.
19The “days” referred to in the event window are trading days, rather than calendar days. The minimum

and maximum number of days used, and the period of time from which they are drawn can be specified
differently. The majority of firms in my sample had information for all 255 days in this time period. As a
robustness check, I also used observations beginning 46 days after the event and reached similar results.
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Once estimates of ai and bi are obtained, one may use those estimates and observed values

of Rmt on the event date to get a predicted value of Rit for each firm in the sample. The

final step is to compute the difference between the predicted values of Rit and the actual

value. This difference is the abnormal return on the event date. One may also expand

the study to include days around the event date, creating an event window.20

The specification of the proper event window is important to the results of any event

study. The event study framework is based on the efficient market hypothesis. This

hypothesis says that a stock price will change quickly to incorporate all new publicly

available information that is available to the market. Therefore, if we see a significant

deviation from the predicted price within a certain event window, it is evidence that

the event affected the value of the firm. If the window specified around the event is

too small, there may not be enough time for the new information from the event to be

incorporated into the stock price. Also, if information is leaked to the market outside

of the event window, the stock price may adjust fully prior to entering into the window

that is studied. This would lead to a false conclusion that the event had no effect on the

market value of the firm. If the event window is too large, it may allow other events or

new information to be included, biasing results.

In addition, the statistical power of the event study is greater for shorter windows.

The statistical power of an event study increases with the number of firms in the sample

because a large sample allows any errors caused by unidentifiable confounding events to

decrease on average, as long as there are no systematic errors in the data. Therefore,

the larger the sample size, the greater the event window that can be studied, while still

allowing for meaningful results. Also, larger sample sizes and smaller event windows

increase the probability of detecting small abnormal returns.21

I have a fairly large sample, which allows me to derive meaningful statistical results

even for large event windows. However, it is probable that investors update their expec-

tations about the outcome prior to final decision due to revelations during the course of

the trial. The reader should keep this possibility in mind in interpreting my results.

Arguments can be made as to which time period is more appropriate in the litigation context, based on
trying to eliminate as much noise from the system as possible.

20Typically, the event date is denoted 0, and an event window will be specified as (begin date, end
date). For example, (-1,1) denotes the three day window from the day before the event until the day
after.

21MacKinlay (1997)
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5. Event Study Mean Returns

The cumulative results for each type of district court decision are presented in Table

3. I separate the observations by type of district court decision and run the event study

twice. The first time, I include all the observations (denoted “All” in the table). The

second set of results presented includes only the cases in which only one patent was ruled

upon (denoted “Single” in the table). This second set of results is cleaner based on my

model, which isn’t equipped to handle disputes involving more than one patent. It is

hard to predict the effect a ruling that one patent is “Valid & Infringed” and another is

“Invalid” will have on the stock market value of the firm. However, the power of the test

is diminished due to the smaller sample size, especially in the longer event window.

I find that “Invalid” decisions reduce the value of a firm by nearly 1% in the three

days surrounding the announcement of the decision. This translates into an average loss of

about $19 million.22 In the eleven day event window, there is an even greater drop in firm

value. Both findings are statistically significant. My findings are consistent with, although

larger than, Marco (2005a), which found -.62% and -.84% mean abnormal returns for a

two day window and an 11-day window around an “Invalid” decision. The finding of a

significant negative return confirms the prediction of the model in (2).

For “Valid & Infringed” decisions, only the results for the shorter event window turns

out to be statistically significant. Both specifications show an economically significant

increase in firm value (about .7%; or $19 million), confirming the prediction of (3). The

simplest explanation for this increase is that it reflects damage awards won by the patent

holder (either in the form of royalties or lost profits). Unfortunately, I don’t have in-

formation on the amount of damages awarded in each case.23 However, the increase in

value may also be attributable to an increase in investor’s perception of the strength of a

patent. Despite one valid and infringed ruling, validity may be relitigated in a subsequent

suit against a different defendant.24 Nonetheless, one court ruling is a strong indicator of

22This was found by multiplying the average drop in value times the average market value. Multiplying
the individual drop in value times the individual market value and then averaging results in a positive
dollar figure due to some large (in both terms) outliers, and is non-sensical.

23Very few court decisions on damages are announced in the USPQ. It may be possible to gather
this information by checking Wall Street Journal news stories or possibly information contained in the
companies’ financial statements.

24The same defendant would not be able to relitigate this issue after the first trial absent extraordinary
circumstances, such as the revelation of new information.
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a “good” patent, which should increase the market valuation of the patent as well. Fi-

nally, part of the increase in value is “relief” from the danger of the patent being declared

“Invalid” or its scope being limited by a ruling of “Not Infringed.” The drop in value

for the (-5,5) window is not statistically significant. The point estimates may imply that

the decision to appeal is typically made quicker (i.e., within 5 days of the decision) by

defendants, which would reduce value back down after a “Valid & Infringed” decision,

than by plaintiffs, which would restore some value following an “Invalid” decision.

As anticipated by (4), the “Not Infringed” decisions do not result in a statistically

significant change in firm value. This result is consistent with my hypothesis that the

returns following this type of decision would be ambiguous in sign. However, the drop

in firm value should be less following “not infringed” decisions than following “Invalid”

decisions, and this is not true for one of the specifications. This could simply be due to

the small sample size for “Not Infringed”, single case decisions.

Overall, these results are consistent with other event studies on litigation.25 The

overwhelming majority of previous studies find that there is no increase in value for a

plaintiff upon the filing of a suit. Here, in the context of patent litigation, the explanation

may be quite obvious. The drop in value from an “Invalid” decision is greater than the

increase in value following a “Valid & Infringed” decision. Thus, unless the probability

of a “Valid & Infringed” decision is greater than the probability of an “Invalid” decision,

the litigation has a negative net expected value for the patent holder, assuming “Not

Infringed” decisions have no effect on value.26

6. Cross-Sectional Analysis

The event study also yields the abnormal returns to each individual firm following

each patent decision. These returns can then be used for cross-sectional analysis to find

what variables help explain the size of abnormal returns generally. I separated the district

25For a review of this literature, see Bhagat and Romano (2002a) and Bhagat and Romano (2002b).
26According to Henry and Turner (2006), before the establishment of the Federal Circuit, 55% of cases

were “invalid” and only 32% were “valid and infringed”. After the Federal Circuit, 27% of cases were
“invalid” and 37% were “valid and infringed”. This later ratio will result in a slightly positive expected
value, but probably not enough to cover costs of the suit.
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court decisions by type and then regressed the following equation using a simple Ordinary

Least Squares model, with robust standard errors:27

AbnormalReturni = α + β ∗Expectationsi + γ ∗ Characteristicsi + δ ∗ Controlsi + εi (7)

Under the heading “Expectations”, there are two variables in the regression that should

affect the expectations of investors before the decision is rendered. The first is a dummy

variable that takes on a value of 1 if the Court of Appeals for the Federal Circuit was the

relevant appeals court. Prior to the CAFC, it was much more likely that a patent would

be declared invalid.28 According to the analysis in Section 2, the abnormal returns of all

three types of decisions should be positively correlated with the probability of invalidity.

Since the probability of invalidity goes down if this dummy variable has a value of one,

(5) predicts a negative coefficient for this variable.

The second variable in “Expectations” measures how pro-patentee the circuit in which

the litigation takes place had been over the prior five years relative to all other circuits.

This variable was constructed using the full data set contained in Henry and Turner (2006).

I divided the number of decisions that a patent was “not invalid” (=1-“invalid”) by the

total number of cases decided over the previous five years for each circuit individually and

then across all circuits. I then took the difference between the two values to get my new

variable. Thus, as “Friendliness” goes up, the probability of invalidity goes down (relative

to the same litigation taking place in a different circuit), which (5) predicts should result

in a negative coefficient for all three of my dependant variables.

“Characteristics” in the regression equation above contains variables related to the

patent that other researchers have found to be important determinants of patent value.

These variables are: the number of claims, the length of the prosecution,29 the number

of citations made by the patent, the age of the patent, whether the patent resulted from

a continuation or a division of another patent application, and the technology category

of the patent (relative to the “Other” category, which was excluded) as defined by Hall,

Jaffe, and Trajtenberg (2001). I assume a nonlinear relationship with the first four of

these variables, and therefore, use the log forms of those variables. Additionally, this

27A concise catalogue of the variables used is presented in a table in the appendix.
28See Fn. 25
29The prosecution period is the time between a patent is applied for and the patent is granted by

the Patent Office. Unlike Allison, Lemley, Moore, and Trunkey (2004) and Moore (2005), I use the
application date for the patent that was granted, rather than the original application date if the patent
was a continuation or a division as the beginning date of the prosecution.
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allows me to interpret the coefficient estimates as elasticities. According to the analysis

in Section 2, patent value is negatively correlated with the dependent variable in the

“invalid” regression, and positively correlated with the dependent variables in the “valid

and infringed” and “not infringed” regressions. With the exception of age, which will

have the opposite signs, the coefficients of these variables should follow the same pattern.

Finally, “Controls” contains a list of control variables, including: the number of other

patents in the same case found to be “valid and infringed,” “invalid,” or “not infringed”;

the log of the real market value of the firm (using 1982-84 chain weighted dollars); whether

the case arose as a declaratory judgment; and whether the decision was published.30

The results of the regressions are presented in Table 4. I ran a separate regression

for the subset of cases that involved only one patent because I was concerned that, even

with the control variables for other patents decided at the same time, the results would

nonetheless be biased. The dependant variable in each specification is the abnormal return

in the (-1,1) event window.

For the “Expectations” variables in the “Invalid” regressions the only statistically sig-

nificant coefficient estimate is the dummy for the Federal Circuit in the single patent

regression. This coefficient estimate also has the sign that the model predicts, indicating

that the firm’s market value dropped an additional 1.8% in the Federal Circuit era follow-

ing an “Invalid” decision. Even though not statistically significant, the sign on the Federal

Circuit dummy in the full regression and the sign on the measure of venue friendliness

in the single patent regression are also as predicted. I believe that the full regression is

biased by a large outlier created by a case in which other patents were found to be “Valid

& Infringed,” and the control variables failed to fully control for this effect.31 Therefore,

the single patent regression is probably the more meaningful specification. In the “Valid

& Infringed” regressions, all of the “Expectations” coefficients tested to be statistically

significant and all have the predicted sign. The value rose by 1-2% less in the Federal

Circuit era. Additionally, a 10% increase in “Friendliness” results in a .5-.7% smaller rise

in the market value of the firm. None of the coefficient estimates are significant or have

the predicted signs for the “Not Infringed” regressions. Rather than reflecting a flaw in

the model, I think that the “Not Infringed” regressions suffer because of the insignificant

results found by the event study in general. Because the change in value following such a

decision is more amorphous than the other two types of decisions, it also makes it harder

30Occasionally, the United States Patent Quarterly publishes decisions that weren’t certified by the
judge to be published, and are not allowed to be cited as precedent in subsequent cases.

31This case involved Amgen Inc.’s patents related to the drug Epogen, which is used to treat anemia.
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to “explain” the observed changes. Focusing on the three specifications that had mean-

ingful results, “Invalid-Single” and both “Valid & Infringed” regressions, it is apparent

that the creation of the Federal Circuit made patents more valuable to firms (on the mag-

nitude of between 1-2.4% of the firm’s market value). The added value comes from the

reduction in the probability of the patent being declared “Invalid.” After the creation of

the Federal Circuit, an “Invalid” decision is more of a shock to the market, resulting in a

greater drop in firm value. Additionally, if the patent is found to be “Valid & Infringed,”

there is less of a relief from the possibility of the patent being declared “Invalid” relative

to the same litigation before the new court was established. In other words, the increased

value of the patent due to the stronger property rights are already (prior to a decision

being made) incorporated into the market value of the firm. This explains why the sign of

the coefficient for the dummy variable is negative in either case. The additional value of

the stronger property rights is reflected in each patent-holding firm’s stock price outside

of the litigation context, thereby making each patent more valuable for the firm that holds

it.

The same analysis is true for the “Circuit Friendliness” variable. If the patent holder is

able to litigate its claims in a more friendly venue, then the patent becomes more valuable

for the firm. Focusing on the same three specifications as above, a 10% increase in the

friendliness of the court relative to others results in between a .3-.7% increase in the value

of the patent to the firm.

As for the “Characteristics” variables, I find little evidence that confirms the work of

previous researchers ((Allison, Lemley, Moore, and Trunkey 2004) and (Moore 2005)).32

In the “Invalid-All” regression, the coefficient estimate of the claims variable indicates

that a 10% increase in the number of claims reduces the value of the firm by 6%. This

variable does have the predicted sign for the “Valid & Infringed” regressions, but has little

statistical significance. The length of the prosecution is never statistically significant. The

number of cites made by the patent appears to affect the value of the patent. Although

the coefficient estimate is only statistically significant in the “Valid & Infringed-All”

regression, the sign is as predicted in every regression. A 10% increase in the number of

cites made results in approximately a 7% increase in the value of the firm. The age of the

patent (time from application to the court’s decision) is also statistically significant and

32I do not test whether the number of citations received was a significant factor in determining patent
value because of the lack of data available. Additionally, this variable could change at any given time,
and estimating the value to solve get around the natural truncation of the variable seems problematic to
me. Therefore, I can’t compare my findings to Hall (2005).
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of the correct sign in the “Valid & Infringed-All” regression. The coefficient implies a 10%

increase in the age of the patent results in a 10% increase in the value of the firm. Whether

a patent was a continuation of another patent application has the predicted sign in the

first four regressions and is nearly statistically significant in the two “Valid & Infringed”

regressions. The same is true for the division variable in the “Valid & Infringed-Single”

regression. Finally, the technological category of the most valuable patents are different

from the two papers cited above. They find computers and mechanical categories to be

the most value, but in my regressions, those two categories rank 3rd at best. Contrarily, I

find the electrical category to be most valuable in the “Invalid” regressions, and the drugs

category to be most valuable in the “Valid & Infringed” regressions.

7. Conclusion

I use an event study to find the change in a firm’s market value when a court rules

on the validity and infringement of one or more of the firm’s patents. I find that when

a district court declares a patent to be “invalid” the average firm loses 0.85-0.92% of its

value over the three days surrounding that decision. This effect is highly economically

and statistically significant. According to my model, the reduction in firm value following

such a decision can be attributed to a loss in expected damages and the loss of the value

of the patent. A decision that a patent is “valid and infringed” only increases firm value

by 0.68-0.73%. This gain in value can be derived from the award of damages in the case,

or from relief that the patent’s value to the firm may be maintained. Finally, a “not

infringed” decision causes a statistically insignificant reduction in firm value. The lack of

a predictable change in value following such a decision is the result of a loss in expected

damages, counterbalanced by the relief from the chance of losing the value of patent.

These results clearly show that the patent holder has more to lose in litigation than it

stands to gain.

The results of my study confirm the significant effect that the establishment of the

Federal Circuit had on patent litigation. Because the Federal Circuit decreased the prob-

ability of an “Invalid” district court decision, it is more shocking when one is rendered,

causing a larger decrease in firm value. Similarly, because “Valid & Infringed” decisions

are more expected, firm value increases less following such a decision. The same is true

for firms that have a friendly venue within which to adjudicate their claims. My results

show that when property rights become stronger, patents become more valuable to the
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firms that possess them. Discussing the value of patent without regard to the patent’s

enforceability is a significant oversight in the previous literature relating to patent value.

I find that the variables related to investors’ expectations are at least as important

as the patents’ characteristics in determining the change in firm value following a court’s

decision. These expectations, and the value derived from them, should be maintained

for the firm even outside of the litigation context, meaning that the results presented

here are not contingent the particular patent ever being litigated. Rather, a universal

change in the legal landscape, such as the creation of the CAFC, should raise the value

of every patent, and therefore every firm that owns a patent, regardless of whether they

ever litigate.

The current study is the most comprehensive study of patent litigation to date in

terms of the span of data, the number of observations, and the rigor of the cross-sectional

analysis. Despite the completeness of this study, further work remains to be done in

this area. For instance, incorporating some measure of competitiveness of the industry

into the cross-sectional analysis may provide evidence to the debate about what type of

market structure is most conducive to patenting activity. Another study could focus on

changes in firm value for the alleged infringer. With a matched sample, it may be possible

to detect leakages, or deadweight loss, resulting from the litigation. Finally, it may be

interesting to study changes in market value associated with the filing of litigation to get

a more complete picture of what is happening as a result of the litigation as a whole,

rather than just the conclusion.
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Appendix

The following table provides a concise description of the variables used in the cross-

sectional analysis.

Table 1. List of Variables Used
Variable Units Description

Expectations
Federal Circuit 1/0 “1” if the CAFC was the relevant appeals court

Circuit Friendliness deviation of the rate of patents found to be “Not Invalid”
(=1-Invalid) in the circuit of the trial compared to the mean
across all circuits over the previous 5 years

Patent Characteristics
Ln(Claims) log of the number of claims made by the patent

Ln(Prosecution Length) log of the number of days between the application and the issuance
of the patent (this is the duration of the prosecution of the patent)

Ln(Cites Made) log of the number of references to US patents
Ln(Age) log of the number of days between the application and the

rendering of the court’s decision (this is the life of the patent prior
to the decision; patents typically expire 20 years after application)

Continuation 1/0 “1” if the application was a continuation
Division 1/0 “1” if the application was a division

Chemical 1/0 “1” if product code in NBER “chemical” category
Computer 1/0 “1” if product code in NBER “computer” category

Drug 1/0 “1” if product code in NBER “drugs” category
Electical 1/0 “1” if product code in NBER “electrical” category

Mechanical 1/0 “1” if product code in NBER “mechanical” category
Controls
Others “‘Valid & Infringed” count number of other patents declared “Valid & Infringed”

in the same judgment
Others “Invalid” count number of other patents declared “Invalid” in the same judgment

Others “Not Infringed” count number of other patents declared “Not Infringed” in the
same judgment

Ln(Market Value) log of the real market value of the firm on the event date in
1982-84 dollars (in millions)

Declaratory Judgment 1/0 “1” if the case was filed by declaratory judgement
Published 1/0 “1” if the decision was certified for publication
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Table 2. Descriptive Statistics

Category Invalid Valid & Infringed Not Infringed
Variable N Mean Std. Dev. N Mean Std. Dev. N Mean Std. Dev.

Expectations
Federal Circuit 235 0.23 (0.42) 216 0.44 (0.50) 93 0.58 (0.50)

Circuit Friendliness 235 -0.02 (0.14) 216 -0.01 (0.13) 93 -0.01 (0.10)

Patent Characteristics
Claims 235 11.77 (8.82) 216 14.36 (12.87) 93 11.88 (8.42)

Prosecution Length 235 1023.87 (581.62) 216 1119.06 (929.47) 93 906.62 (530.33)
Cites Made 235 7.29 (5.85) 216 9.26 (9.68) 93 9.87 (10.17)

Age 235 4019.09 (2027.71) 216 4432.55 (1949.01) 93 3831.29 (1824.02)
Continuation 235 0.18 (0.38) 216 0.30 (0.46) 93 0.25 (0.43)

Division 235 0.07 (0.26) 216 0.13 (0.33) 93 0.06 (0.25)
Chemical 235 0.16 (0.37) 216 0.25 (0.44) 93 0.11 (0.31)

Computer 235 0.04 (0.20) 216 0.06 (0.24) 93 0.22 (0.41)
Drugs 235 0.09 (0.28) 216 0.12 (0.33) 93 0.13 (0.34)

Electrical 235 0.17 (0.38) 216 0.10 (0.30) 93 0.08 (0.27)
Mechanical 235 0.19 (0.39) 216 0.17 (0.38) 93 0.22 (0.41)

Other 235 0.35 (0.48) 216 0.30 (0.46) 93 0.25 (0.43)

Controls
Others “Valid & Infringed” 235 0.20 (0.84) 216 1.20 (1.41) 93 0.22 (0.88)

Others “Invalid” 235 0.78 (1.48) 216 0.21 (0.53) 93 0.16 (0.50)
Others “Not Infringed” 235 0.06 (0.24) 216 0.13 (0.33) 93 1.71 (3.64)

Real Market Value 235 2260.13 (5213.50) 216 2664.97 (5338.12) 93 3970.47 (7029.83)
Declaratory Judgement 235 0.20 (0.40) 216 0.08 (0.27) 93 0.09 (0.28)

Published 235 0.50 (0.50) 216 0.43 (0.50) 93 0.47 (0.50)
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Table 3: District Court Mean Cumulative Abnormal Returns
Invalid Valid & Infringed Not Infringed

Abnormal Return Abnormal Return Abnormal Return
(Patell Z stat) (Patell Z stat) (Patell Z stat)

Window All (N=235) Single (N=126) All (N=216) Single (N=83) All (N=93) Single (N=45)
(-1,+1) -0.85%** -0.92%* 0.73%** 0.68%* -0.76% -1.13%

(-3.46) (-2.28) (2.73) (1.79) (-0.59) (-0.62)

(-5,+5) -1.67%** -2.37%* -0.23% 0.4% 0.24% 0.00%
(-2.77) (-2.23) (-1.26) (0.41) (0.30) (0.20)

* - indicates significance at the 5% level
** - indicates significance at the 1% level
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Table 4. District Court OLS Results, Three Day Event Window
Invalid Valid & Infringed Not Infringed

All Single All Single All Single
(t-stat) (t-stat) (t-stat) (t-stat) (t-stat) (t-stat)

Expectations
Federal Circuit -0.0071 -0.0188* -0.0108$ -0.0239* 0.0033 0.0375

(-0.91) (-2.37) (-1.68) (-2.00) (0.10) (0.54)
Circuit Friendliness 0.0294 -0.0253 -0.0482* -0.0747* 0.1587 0.1712

(1.12) (-0.81) (-2.41) (-2.20) (1.50) (1.18)
Patent Characteristics

Ln(Claims) 0.0065$ 0.0065 0.0005 0.0011 -0.0166 -0.0308
(1.81) (1.52) (0.16) (0.26) (-0.98) (-1.27)

Ln(Prosecution Length) -0.0001 0.0073 0.0003 0.0001 -0.0350 -0.0416
(-0.01) (0.59) (0.06) (0.02) (-1.42) (-0.74)

Ln(Cites Made) -0.0062 -0.0074 0.0073* 0.0070 0.0213 0.0395$
(-1.17) (-0.98) (2.41) (1.18) (1.36) (1.71)

Ln(Age) -0.0058 -0.0046 -0.0104* -0.0003 0.0494$ 0.0954*
(-0.82) (-0.39) (-2.18) (-0.04) (1.87) (2.13)

Continuation -0.0058 -0.0056 0.0089 0.0177 -0.0417 -0.0465
(-0.62) (-0.35) (1.33) (1.47) (-1.27) (-1.26)

Division 0.0195 -0.0008 0.0000 0.0312 0.0634 0.1435**
(1.63) (-0.04) (0.00) (1.62) (1.48) (2.62)

Chemical -0.0076 -0.0007 -0.0020 -0.0084 0.0470 0.0450
(-0.94) (-0.07) (-0.36) (-0.74) (1.20) (0.70)

Computer -0.0121 -0.0100 -0.0367** -0.0354* 0.0097 0.0671
(-0.83) (-0.31) (-5.56) (-2.52) (0.21) (1.14)

Drugs -0.0219$ -0.0191 0.0138 0.0175 0.0287 0.0249
(-1.70) (-1.34) (1.53) (0.94) (0.78) (0.48)

Electrical -0.0298* -0.0321 -0.0051 -0.0387 -0.0232 0.0411
(-2.54) (-1.62) (-0.52) (-1.44) (-0.57) (0.98)

Mechanical 0.0049 -0.0086 -0.0019 -0.0165 -0.0248 -0.0096
(0.58) (-1.08) (-0.23) (-1.38) (-0.83) (-0.16)

Controls
Others “Valid & Infringed” 0.0014 - 0.0013 - 0.0043 -

(0.46) (0.60) (0.37)
Others “Invalid” 0.0146** - -0.0086 - -0.0214 -

(4.93) (-1.20) (-1.25)
Others “Not Infringed” 0.0071 - 0.0153* - -0.0012 -

(0.42) (2.16) (-0.31)
Ln(Market Value) 0.0040* 0.0029 0.0005 -0.0012 0.0043 0.0003

(2.16) (1.38) (0.40) (-0.49) (0.84) (0.03)
Declaratory Judgement 0.0111 -0.0038 -0.0070 0.0074 -0.0899 -0.1577

(1.56) (-0.40) (-0.86) (0.58) (-1.03) (-1.59)
Published 0.0119$ 0.0051 -0.0136** -0.0206* -0.0488 -0.1021*

(1.86) (0.61) (-2.69) (-2.35) (-1.55) (-2.50)
α 0.0017 -0.0291 0.0819* 0.0167 -0.1666 -0.4863

(0.03) (-0.45) (2.25) (0.25) (-0.88) (-1.25)
N 235 126 216 83 93 45

R2 0.3548 0.1737 0.2527 0.3477 0.2317 0.4691
$ - indicates significance at the 10% level
* - indicates significance at the 5% level
** - indicates significance at the 1% level
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