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Abstract

We investigate the role of an important information-disclosure mechanism—patent publication—
in the market for ideas. We do so by analyzing the effects of the American Inventors Protection Act
(AIPA), which required, as of November 29, 2000, that U.S. patent applications be published 18 months
after their filing rather than at the time of patent grant. We develop a theoretical framework that yields
predictions about the effects of AIPA on the timing of licensing, and test the predictions using a sample
of 339 licenses of biomedical inventions protected by patent applications filed between 1995 and 2005.
We find that post-AIPA patent applications experience a sharp increase in the probability of licensing
after 18-month publication, and, on average, are licensed about 8.5 months sooner than pre-AIPA patent
applications. Thus, information disclosure through patent publications appears to facilitate transactions
in the market for ideas and significantly accelerate the commercialization of inventions.
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1 Introduction

Transactions in the market for ideas face many information-related frictions. Inventors have to credibly

disclose their ideas’ quality in negotiations with potential buyers and, at the same time, safeguard the idea

from expropriation (Arrow (1962); Gallini and Wright (1990); Anton and Yao (1994, 2002); Arora, Fosfuri,

and Gambardella (2001)). Both inventors and potential buyers face substantial search costs to identify each

other (Hellmann (2007); Elfenbein (2007)). From the buyers’ perspective, the value of an idea may not be

clear until it is evaluated against competing ideas—information that is not always easily available. These

frictions can stall the commercialization of ideas and cause substantial losses: For example, a single year’s

delay in licensing a patented invention in the biomedical industry can cost the inventor millions of dollars in

forgone royalties and affect the marginal buyer’s decision to commercialize the invention (Hegde (2013)).

How can inventors and buyers of ideas overcome these informational frictions? One option for inventors

is to offer their ideas for sale after patents are granted. In a study of the timing of licensing transactions,

using a sample of 198 technology licenses negotiated between 1990 and 1998, Gans, Hsu, and Stern (2008)

find that the hazard rate of licensing increases by 70 percent following the allowance of patents to inventors.

This finding offers direct evidence for the importance of patents in facilitating licensing transactions and

suggests that delays in patent grant delay the commercialization of inventions. However, because, histori-

cally, U.S. patent applications were published at the time of patent grant, the study leaves open the question

of whether the benefits of patents are due to the public disclosure of patented inventions or to the certification

of inventors’ property rights.

In this paper, we investigate whether the disclosure of inventions through the publication of patent appli-

cations distinctly facilitates transactions in the market for ideas. The enactment of the American Inventor’s

Protection Act of 1999 (AIPA) required all inventors filing for patents at the United States Patent and Trade-

mark Office (USPTO) on or after November 29, 2000 to publish their applications 18 months after the filing

date. Since patent applications take, on average, 40 months to be granted, we exploit AIPA’s enactment as

a quasi-natural experiment to isolate the effects of information disclosure from those of the clarification of

patent rights on the timing of licensing.1

In theory, the public disclosure of inventions through patent applications can facilitate transactions by

reducing information asymmetries between the inventor and potential licensees (about the quality of the in-

vention and the potential scope of the inventor’s property rights); by enabling better evaluation of inventions

through comparing published applications (because patent applications protecting potential substitutes of

an invention are also published after AIPA); and by reducing the search costs for inventors and potential

licensees (since inventors and licensees often search databases of published patents to learn about licensing

opportunities). Yet, despite the acknowledged salience of informational frictions in the market for ideas (at

least since Arrow (1962)), there is little evidence on the effects of information-disclosure mechanisms on

transactions in this market. Surprisingly, the lively debate about AIPA’s disclosure provisions (e.g., Ragusa

1In addition to Gans, Hsu, and Stern (2008), a number of studies examine the stage (or timing) of the sale of ideas. See Allain,
Henry, and Kyle (2012) for impacts of downstream market structure on the stage of licensing in the biotech industry; Jensen and
Thursby (2001) on faculty’s choice to disclose their inventions at the proof-of-concept versus the prototype stage, and its effects on
licensing terms; and Luo (2012) on the relationship between the sale stage and the seller’s observable experience in the market for
original movie ideas. The present study is distinguished by its focus on the role of patent disclosure on the timing of licensing.
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(1992); Modigliani et al. (1999); Johnson and Popp (2003)) has also not motivated empirical tests of the

law’s effects.

We address this gap by developing a simple theoretical framework to derive predictions about the in-

ventor’s licensing timing decision before and after AIPA. We model the timing decision as a function of the

effects on inventors’ profits of disclosure through the publication of the patent application, the clarification

of property rights conveyed by patent allowance, and the expropriation risk during licensing negotiations.

We then test the predictions using a sample of 339 licenses of biomedical inventions involving 661 U.S.

patents (applications and granted patents) filed between 1995 and 2005.

The biomedical industry is an ideal context for our study because inventors of drugs and medical devices

often lack downstream capabilities and license their inventions to specialist developers for further develop-

ment and commercialization (according to Pharmaprojects, a leading drug-development database, 51 percent

of the drugs launched between 1981 and 2008 were associated with at least one licensing agreement). Unlike

in industries such as electronics and semiconductors, in which firms exchange stacks of patents in complex

licensing negotiations, parties in the biomedical industry use relatively well defined patents that protect dis-

crete inventions to facilitate licensing transactions (Cohen, Nelson, and Walsh (2000)). This, along with

the fact that the revenue potential of biomedical products depends critically on the duration of patents that

protect the products, highlights the importance of the licensing timing decisions we study.

Consistent with our predictions, we find that the likelihood of licensing in the window between 18-month

publication and patent allowance more than doubles for post-AIPA patent applications, and that post-AIPA

patent applications are about 18 percentage points less likely to wait until allowance to be licensed. In

addition, for applications that wait until allowance to be licensed, licensing occurs much sooner after AIPA,

suggesting that the 18-month publication of patent applications facilitates earlier search and evaluation. We

interpret these results as providing evidence that patent publication, as a credible information-disclosure

mechanism, facilitates licensing transactions by reducing information asymmetries between the licensing

parties, as well as reducing their search costs and the costs of evaluating competing ideas. Overall, the net

effect of 18-month publication is that post-AIPA patent applications, on average, are licensed 8.5 months

earlier than pre-AIPA applications. The two mechanisms—licensing at an earlier event (post 18-month

publication) and licensing sooner post patent allowance—contribute roughly equally to the reduction in the

average licensing lag. The magnitude of the reduction is economically significant given the 20-year duration

of U.S. patents and can translate into millions of dollars in profits and licensing revenues.

We also investigate differences in the treatment effect of AIPA on different types of inventions and in-

ventors. The findings are broadly consistent with our theoretical predictions and strengthen our core result

about the important facilitating role of patent publication. For example, we find that the overall effects of

AIPA are stronger for U.S. patent applications that do not have equivalent foreign applications. This is

because AIPA harmonized U.S. patent publication rules with those in the rest of the world: Before AIPA,

U.S. patent applications with equivalent foreign applications were published in those foreign countries at

18 months from the application date of the first related application, regardless of where it was filed. Also,

AIPA’s effect on increasing the likelihood of licensing after the publication date is much more significant,

both economically and statistically, for non-profit than for for-profit licensors. Non-profit licensors (pri-
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marily universities and other medical research institutions) typically lack the resources to advertise their

inventions and search for suitable licensees. Thus, patent publication plays a particularly important role in

facilitating licensing transactions for these inventors.

We acknowledge that our analysis cannot estimate the overall effects of pre-grant publication on inven-

tors’ ex ante incentives for patenting and licensing because we cannot observe their decisions to forgo patent-

ing and licensing.2 Despite this limitation, we submit that our findings contribute to a better understanding

of the effects of an important disclosure mechanism—patent publication—on licensing transactions. With

the caveat that our understanding of the welfare effects of AIPA (and, thus, of patent publication) is in-

complete, we conclude that, for inventors who decide to license, pre-grant publication directly facilitates

transactions in the market for ideas.

The rest of the paper is organized as follows. Section 2 describes the institutional details and presents a

theoretical framework for understanding the potential effects of AIPA on inventors’ licensing timing deci-

sions. Section 3 introduces the sample and describes the data. Section 4 presents our empirical analyses and

results. Section 5 concludes.

2 Institutional details and the timing of licensing

2.1 The American Inventor’s Protection Act (AIPA)

Patent systems have two main objectives: to encourage innovation by awarding inventors monopoly rights to

their inventions (e.g., Gallini and Scotchmer (2001)); and to promote knowledge diffusion by publishing the

technical knowledge behind the invention so that those skilled in the subject area can learn from and improve

upon the invention (Kitch (1977); Denicolò and Franzoni (2004); Bessen (2005)). Prior to AIPA, all U.S.

patents were published after their grant date; the technical knowledge represented in the patent application,

the filing date of the patent application, and even the inventor’s decision to seek a patent all remained secret

until the patent was granted. In contrast, most countries in the developed world, including all European

countries, Japan, and Australia, have required pre-grant publication at 18 months after the earliest filing date

since long before AIPA was enacted.3

AIPA required the publication of all U.S. non-provisional utility patent applications filed on or after

November 29, 2000 that are also filed in a foreign country requiring pre-grant publication. Consistent with

the international rule, publication occurs 18 months from the earliest filing date of the patent application for

which benefit is sought; this is called the “priority date.” AIPA also granted provisional rights to the owner

of the published application to pursue a reasonable royalty for the period between the publication date and

2A number of papers study the effect of Canada’s 1989 Patent Act reform that switched from a confidential filing system with
a first-to-invent priority rule to a pre-grant publication system with a first-to-file priority rule. Tepperman (2002) finds that after
the reform, firms increased both their R&D investments and their patenting intensity. Putnam (1997), however, estimates that pre-
patent publication is associated with a $479 decrease in the mean value of patents. These studies do not separate out the effects
of pre-grant publication from the effects of switching to first-to-file from first-to-invent, which occurred simultaneously with the
passage of Canada’s Patent Act reform.

3For example, if a firm applies for a patent in the U.S. prior to filing for a patent in Japan, the publication in Japan will occur 18
months from its U.S. filing date.
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the grant date of the patent (we later analyze the effects of provisional rights in detail).4

In order to balance concerns that mandatory disclosure might disadvantage small firms that prefer pre-

grant secrecy (expressed by 25 Nobel Laureates in a letter to the U.S. Senate: see Modigliani et al. (1999)),

AIPA also provided a way to avoid disclosing the invention 18 months after filing the application: Inven-

tors can opt out of the 18-month publication requirement by filing, along with the patent application, a

certification that the application has not been, and will not be, filed in any foreign country that requires

pre-grant publication. However, in practice, this opt-out option is rarely used: Graham and Hegde (2013)

analyze all post-AIPA patent applications filed before 2006 and report that only 7.5 percent of all U.S. patent

applications, and less than four percent in the biomedical industry, opted out of 18-month disclosure.

Prior to AIPA, U.S. applications that were also filed in foreign countries were published 18 months

after the priority date in those countries, and the applications were available to the public, even in the U.S.

However, as AIPA proponents argued, several frictions increased the cost of obtaining this information

(e.g., the applications were published in the official language of the foreign granting authority).5 Hence,

it is possible that AIPA also affects applications that would be filed—and, hence, disclosed—in foreign

jurisdictions, but perhaps to a lesser extent. In our empirical analysis, we exploit this institutional feature

to check whether the effects of AIPA are more pronounced for U.S. applications that do not have foreign

counterparts than for those that do.

AIPA is considered one of the most important patent laws enacted in the last century, and its potential

effects on innovation are widely debated (e.g., Ragusa (1992); Gallini (2002); and the 1999 letter to the U.S.

Senate by 25 Nobel laureates to block mandatory 18-month publication, cited above). In theory, pre-grant

publication of patent applications may encourage or deter patenting. For example, Aoki and Spiegel (2009)

argue that pre-grant publication leads to fewer patent applications because greater technology spillover re-

duces the value of patenting for the inventor, even though a patented technology is likely to be commercial-

ized sooner because rivals now have a stronger incentive to invest in R&D. However, when not considering

the spillover effect, Aoki and Prusa (1996) show that pre-grant disclosure could increase firms’ profits by

enabling them to coordinate their R&D investments better—thus increasing their incentive to patent.

Despite the attention in policy circles and theoretical studies motivated by pre-grant publication, em-

pirical studies of its potential effects have been scarce. Johnson and Popp (2003) use data on U.S. patents

from the pre-AIPA period (1976-1996) to infer some of AIPA’s effects. They suggest that major inventions

are most likely to be affected by AIPA because they take longer to be examined; they also find evidence

that the publication of a patent, more than other means, is the primary reason for the diffusion. Examining

post-AIPA data, Graham and Hegde (2013) find that small inventors in the U.S. are particularly likely to pre-

fer 18-month disclosure to secrecy for their most important inventions. They argue that the publication of

patent applications allows small inventors to advertise their inventions and attract external investors and po-

4To be entitled to this reasonable royalty, the patent owner is required to provide proper notice to an alleged infringer, and the
published claims have to be “substantially identical” to the claims in the granted patent. See Subtitle E under “American Inventors
Protection Act of 1999 is Law” available at: http://www.uspto.gov/patents/law/aipa/summary.jsp.

5As noted by Ragusa (1992, p.174), “It is theoretically possible for a U.S. inventor to locate patent applications when they are
published in another country and to obtain English language translations of such publications. This is not, however, a practical
alternative for small businesses with limited resources to invest in the patent application process. When a U.S. company conducts a
search in the USPTO, it is more difficult for the company to discover and understand foreign language prior art than a U.S. patent.”
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tential licensees. Consistent with their finding (in the population of all U.S. patent applications filed before

2006), we find that only two percent of the post-AIPA patents in our sample opted out of 18-month publi-

cation. Therefore, we, do not investigate the potential consequences of withholding 18-month publication

after AIPA.

How does the pre-grant publication of patent applications affect inventors’ decisions regarding when to

license their inventions? The next section develops a simple theoretical framework, building on previous

studies on patent disclosure, patent rights and licensing.

2.2 AIPA and the timing of licensing

In deciding when to license an invention, the seller (licensor) faces tradeoffs. Licensing early yields rev-

enues for a longer period, which is important because of the fixed duration of patent exclusivity from the

application date. However, frictions in the market for ideas—such as asymmetric information, expropriation

risk, and search costs—might delay licensing. In their study, Gans, Hsu, and Stern (2008) point to a number

of such frictions and articulate how obtaining formal patent rights might mitigate the frictions.6 However,

because their focus is on the patent-grant event under the pre-AIPA regime, they do not distinguish between

the effects of patent publication and the clarification of patent rights. Yet both may distinctly affect licensing

transactions.

Why patent publication matters

The publication of a patent application is important for several reasons. First, patent publication by

the USPTO establishes an official record of invention disclosures and helps credibly reduce the information

asymmetries between inventors and potential buyers. Asymmetries could arise from the inventor’s superior

knowledge about her invention, from the potential scope of her property rights, or even from the prior art

related to her invention. Second, patent publication notifies potential licensees of the invention, reduces

their search costs and, thus, broadens the possible set of cooperative opportunities. Before a patent applica-

tion is published, the public is unaware of its existence. Many patentees—small patentees, in particular—

emphasize the role of the USPTO’s online database of patent applications in making potential licensees

aware of their applications. Third, (earlier) publication of patent applications enables comparisons of the

applications and their prior art, thus facilitating the evaluation of the idea against potential competing ideas.

We emphasize that the above benefits of publishing patent applications through the patent office are difficult

to reap through inventors’ voluntary disclosures.

Why the clarification of patent rights matters

According to Gans, Hsu, and Stern (2008), inventors may have more knowledge than potential buyers

about the likelihood of grant and the eventual scope of their patents’ claims because inventors have repeated

interactions with patent examiners during the course of patent prosecution. Hence, inventors with a higher

likelihood of obtaining strong and broad patent rights may want to wait until their patent is granted before

licensing. In addition, if an inventor has to engage in a costly search to locate the most suitable licensing

6As Gans, Hsu, and Stern (2008) point out, pure uncertainties should not result in licensing delays. Uncertainties can be priced
in, while the productive efficiency implies that inventions should be licensed right away.
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partner, the incentives to search may be sufficient only after a strong patent is granted, especially if the

inventor fears substitution or imperfect imitation by rivals. Finally, if the inventor needs to engage in costly

efforts to transfer tacit but hard-to-protect knowledge (which is necessary to make full use of the invention),

her incentives to exert such effort may be sufficient only with the backing of secure property rights.

The following analysis incorporates the distinct benefits and costs of patent publication and grant and

derives predictions regarding the effects of AIPA on an inventor’s choice of when to license.

2.2.1 The setup

Figure 1 illustrates the sequence of events before and after AIPA. Let Ta, Td , Tg, and T denote, respectively,

the application date, the publication date, the date of patent grant, and the date of patent expiration. Before

AIPA, Td = Tg, and after AIPA, Td < Tg.7

Figure 1 here

Let v be the per-period licensing revenue that the inventor expects from licensing the invention right

after the application date; d the difference that the inventor expects in his per-period payoff once the patent

application is published; and g the difference once the claims of the patent are clarified when the patent is

granted. d and g could be positive or negative.

Let ρ be the probability that a potential licensee would obtain enough information to come up with a

successful substitute for the invention during the negotiation process and before the application is published

(the probability becomes 1 after publication). ∆ is the corresponding loss to the inventor in per-period li-

censing revenues. For simplicity, assume that “inventing around” takes place immediately after the potential

licensee gains enough knowledge.

For the sake of parsimony, we do not consider transaction costs, such as the time taken to negotiate with

licensing partners. We also do not explicitly model the choice between licensing and other outside options.

After laying out our key predictions, we discuss how these factors might influence the timing of licensing.

The licensor’s timing decision before AIPA.

Given an invention, the inventor can either license the invention immediately after the application date

or wait until the patent allowance date. The payoff from licensing right away is

Ubefore
a = (1−ρ)vTg +ρ(v−∆)Tg +(v−∆)(T −Tg).

For periods before patent grant, with probability 1−ρ, the inventor enjoys per-period revenue v; and with

probability ρ, the revenue is offset by ∆ because of “inventing around.” After the patent grant date, the

invention becomes public, and inventing around happens with probability 1.

The inventor’s payoff from licensing after the patent grant date is

Ubefore
g = (v+d +g−∆)(T −Tg).

7It is possible for a patent to be allowed before the 18-month publication date. Because AIPA would have no effect in such a
scenario, we consider the more interesting case here.
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The inventor receives no revenue in the periods before patent grant; after grant, the per-period licensing

revenue changes by d +g , the net effect from publication and the clarification of patent rights. Hence, the

inventor licenses the invention immediately if and only if the net benefit from earning licensing revenues

for Tg more periods, while risking information leakage through the negotiation process, is greater than the

combined net effect from public disclosure and the clarification of patent rights for the rest of the patent

protection period. In other words,

(v−ρ∆)Tg > (d +g)(T −Tg). (1)

The licensor’s timing decision after AIPA.

The inventor chooses among three alternative dates for licensing in the post-AIPA period; the payoffs of

the three alternatives are, respectively,

Uafter
a = (1−ρ)vTd +ρ(v−∆)Td +(v−∆)(T −Td),

Uafter
d = (v+d−∆)(T −Td),

Uafter
g = (v+d +g−∆)(T −Tg)−∆(Tg−Td).

Note that the term −∆(Tg−Td) in Uafter
g reflects that, once the patent application becomes public, inventing

around would depress the inventor’s revenues regardless of the licensing decision.

The inventor licenses immediately after application if neither the benefit from waiting for disclosure nor

the benefit from waiting for the clarification of patent rights outweighs the benefits from obtaining a longer

period of royalties while risking information leakage from the negotiation process; that is,

(v−ρ∆)Td > d(T −Td) & vTg−ρ∆Td > (d +g)(T −Tg). (2)

The inventor licenses after publication if the net benefit from disclosure is greater than the lost net profits

of Td period and if the marginal benefit from clarifying intellectual property (IP) rights is less than losing

revenues for Tg−Td periods; that is,

(v−ρ∆)Td < d(T −Td) & (v+d)(Tg−Td)> g(T −Tg). (3)

The inventor waits until patent grant if neither of the above two conditions is met.

2.2.2 Empirical implications

Figure 2 illustrates the timing of licensing after significant patent-related events, before and after AIPA, as

a function of the effect of public disclosure, d, and the effect of clarifying the IP rights, g. Figure 2a shows

that, before AIPA, inventors who would benefit substantially from the net sum of disclosure and clarification

of property rights would delay licensing until the patent grant date—i.e., when (d +g)≥ vTg−ρ∆Tg
T−Tg

.
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Figure 2 here

The effects of AIPA are depicted in Figure 2b. First, the separation of the publication date from the

grant date gives inventors more options. For inventions that would have been licensed immediately after the

application date before AIPA, inventors who value public disclosure (i.e., when d ≥ vTd−ρ∆Td
T−Td

) can now wait

until the publication date. For inventions that would have waited until the grant date before AIPA, inventors

can now expedite licensing to the publication date if the benefits from the additional licensing revenues

exceed those of clarifying their IP rights by waiting for the patent to be granted (i.e., when g≤ (d+v)(Tg−Td)
T−Tg

).

Second, because AIPA requires earlier publication, some inventions that, before AIPA, would have been

licensed after grant are now licensed either immediately after the application date or 18 months later, after

publication of the patent application. Figure 2(b) shows that the line separating licensing before and after

the patent grant date in the pre-AIPA era shifts rightward in the post-AIPA era. This is because AIPA

expedites the public disclosure of information (and the corresponding risk of inventing around now occurs

after Td , instead of after Tg). Thus, relative to waiting until the allowance date, starting to negotiate earlier

is associated with lower losses after AIPA. As a result, inventors are more likely to choose earlier licensing.

Considering the net of the above effects yields the following predictions. Our first set of predictions

concerns the effect of AIPA on the likelihood of licensing after various patenting-related events.

Prediction 1 (likelihood of licensing after patenting-related events).

Other things being equal, after AIPA,

(a) the likelihood of licensing after the publication date (i.e., 18 months after the filing of an application)

increases;

(b) the likelihood of licensing after the patent grant date decreases; and

(c) the likelihood of licensing after the application date decreases if losses due to information leakage during

pre-publication negotiations are low (or when the patent grant date is close to the publication date).

Predictions 1(a) and 1(b) are evident from Figure 2b. However, incidences of licensing events immedi-

ately after the application date may increase or decrease after AIPA, depending on the relative number of

inventions that are licensed later (i.e., moving from the application date to the publication date) and those

that are licensed earlier (i.e., moving from the grant date to the application date). However, the dashed line

(d + g) = vTg−ρ∆Tg
T−Tg

is close to the solid line (d + g) = vTg−ρ∆Td
T−Tg

when the likelihood of information leakage

during the negotiation process (ρ) is small, when the damage from inventing around (∆) is minimal, or when

the patent grant delay is close to the publication date (i.e., when Tg is close to Td). In those circumstances,

the likelihood of licensing immediately after the application date would only decrease.

The magnitude of the changes anticipated by Prediction 1 depends on the distributions of d and g (and on

the values of the other parameters). Here, we make only qualitative predictions and let the data help us infer

whether d and g are, in fact, important. For example, if the value of d is mostly low (i.e., public disclosure

does not significantly benefit inventors), we will not observe an increase in the likelihood of licensing after

the required 18-month disclosure post-AIPA.

9



The second “prediction” concerns the effect of AIPA on the average licensing lag. Because some in-

ventions have been licensed earlier and others later since the implementation of AIPA, the overall effect of

AIPA is theoretically indeterminate, and we treat it as an empirical question.

Prediction 2 (licensing delay).

Other things being equal, the average licensing delay may increase or decrease after AIPA.

In our model, licensing occurs as soon as key patenting-related events occur because we do not consider

transaction costs, such as the time required by the licensees to evaluate patents and the time the parties

take to search for each other and negotiate the terms of the contract. Adding such transaction costs would

provide richer predictions, but would also overcomplicate the model. However, one potential effect of

incorporating such transaction costs into the model is noteworthy: Publication at 18 months, in general,

makes patent applications available earlier for evaluation by the public and potential licensees. Hence,

conditional on licensing after the grant date, licensing occurs more quickly after AIPA than before because

potential licensees have had the opportunity to evaluate the invention before its grant.

3 Sample and variables

3.1 Sample construction

Publicly traded U.S. companies are required by the Securities and Exchange Commission (SEC) to disclose

material transactions, including license agreements, to the public. In addition, several state governments

require privately-held companies with employee stock options to publish material transactions. Our sample

of license agreements was drawn from these disclosures. We obtained the agreements from Deloitte Recap’s

RecapIP, which assembles all publicly-disclosed contractual agreements in the biomedical industry.8 We

supplemented RecapIP’s data with our own search of the SEC’s EDGAR filings database.

We finalized our sample after imposing the following criteria to ensure that the agreements represent key

elements considered by our framework. First, we excluded contracts that involved collaborative research,

manufacturing, marketing, supply, distribution, and other complex transactions because the timing of these

arrangements may be dictated by considerations other than the state of the licensor’s patent application.9

Second, a license agreement between two parties might be followed by renegotiations and amendments to

the original agreement. Because we are interested in the tradeoffs that the inventor faces at the initiation

of the transaction, we discarded agreements that are amendments and revisions of original licenses. Third,

we retained only those agreements that involve the licensing of at least one identifiable non-provisional

U.S. patent application or granted patent, thus excluding contracts in which the identity of the patents was

redacted.
8A number of studies have used Recap data, including Lerner and Malmendier (2010), Lerner and Merges (1998), Allain, Henry,

and Kyle (2012), and Wakeman (2012). Lerner and Merges (1998) describe the database in detail.
9RecapIP has collected data on deals in the biomedical industry (primarily in the pharmaceuticals and biotechnology sectors)

since 1973. There are 9,874 unique deals in the database. There are multiple types of deals; license (42%), research contracts
(14%), development (11%), supply (11%), collaboration (10%), and acquisition (7%) are the most common types. A deal can also
be recorded as more than one type. We include contracts that are identified by RecapIP as license only, which is about 23% of the
deals.
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Then we assembled information on the following three dates associated with each agreement.

(i) License agreement date: The licensing date is typically specified in the contracts as the “effective

date”; it is the date from which the licensee is entitled to use the licensor’s patents. We determined this date

after reviewing each agreement.

(ii) Patent application date: We collected information on every U.S. patent (identified either by its appli-

cation number or patent number) specified in each contract in our sample. We then matched the patents to

the USPTO’s database and identified the relevant dates associated with the patents. The patent application

date typically refers to the filing date of the last application associated with a granted patent and is found

on the cover page of granted U.S. patents. However, the first application date associated with a patent, the

“priority date,” may be different because applications can have “parents” in the form of related previous

applications (that is, continuations, divisionals, or continuations-in-part—these parent applications are typ-

ically abandoned when related applications, or “children,” are filed).10 Since the priority date establishes

the date from which the inventor’s legal rights begin, and AIPA’s provisions specify publication 18 months

after the priority date, we use the priority date as the actual application date (and henceforth use the term

“application date” to refer to the priority date, unless otherwise noted). About half of the sample agreements

license more than one patent. In these cases, we use the application date of the earliest patent application in

the license.

(iii) Patent allowance date: The USPTO informs applicants of the allowance of their patents on the

“patent allowance date.” The allowance date typically precedes the administrative patent grant date on the

cover page of patents by three to four months.11 Since the date on which the inventor is officially informed

of the grant is more relevant for license negotiations, we use this date in our analysis rather than the ad-

ministrative grant date, and we use the term grant date and allowance date synonymously (unless noted

otherwise). For licenses with more than one patent, we use the date of the earliest allowance to characterize

the agreement.

We excluded licenses with their earliest patents filed before June 8, 1995 because these patents enjoyed

protection for 17 years from the patent grant date rather than 20 years from the application date. Including

these licenses might conflate the effects of AIPA with the effects of this prior important patent law change.

After these exclusions, we were left with a sample of 425 licenses, with the earliest patent application date

being between 1995 and 2010.

3.2 Sample selection and potential biases

Because we have a longer time window to observe the licensing events for patent applications filed in the

earlier years of our study, inventions that take longer to be licensed may be underrepresented during later

years in a retrospective sample. This could lead us to incorrectly conclude that licensing occurs sooner in

the post-AIPA years. We mitigate this truncation bias by considering a uniform 90-month window in which

10Hegde, Mowery, and Graham (2009) show that nearly a third of all U.S. patents issue from previous related non-provisional
applications, and the priority date for these patents precedes their application date by nearly a year, on average.

11After receiving the notice of allowance, inventors can choose to have the patent granted by paying a stipulated fee, request
modifications/revisions to the patent, or even abandon the application. The administrative grant date represents the date on which
the inventors were officially issued the patent after paying the specified fees.
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to observe the licensing event, starting with each license’s earliest patent application date.12 This excludes

86 licenses from our sample and makes 2005 the last patent application year for the patents in our sample

(since we observe licensing events up to the end of May 2013).

Thus, our final sample consists of 339 patent licenses: The earliest patent in each agreement was licensed

within 90 months from its application date, with the application dates ranging between June 8, 1995, and

December 31, 2005. The 339 licenses in our sample collectively licensed out 661 U.S. patents (applications

and granted patents). 48 of the licenses specified a single U.S. patent application and no granted patent

(some of these applications were abandoned, and the rest were still pending examination as of May 2013).

Of the 339 licenses, 266 had their first patent applications filed before AIPA took effect (before November

29, 2000), and the remaining 73 were filed after AIPA.

The licenses in our sample are not randomly drawn; they are among the contracts disclosed as material

by one of the licensing parties likely to be a U.S. public firm. The probable consequence is that we have

oversampled valuable inventions (relative to the firm’s size). The advantage of this oversampling of valuable

inventions is that the contracting parties are more likely to behave like the profit-maximizing agents con-

sidered in our theoretical framework. More importantly, it is hard to think of plausible reasons why AIPA

might have influenced sample selection based on quality, and we confirm later that important characteris-

tics of patents, including common measures for their value, do not differ significantly across our pre- and

post-AIPA subsamples.

We retain only those agreements for which we have the text of the contracts (information on the identity

of the licensed patents, disclosed in the text of the agreements, is essential for our analysis) and omit redacted

agreements. According to Verrecchia and Weber (2006), to avoid adverse reactions from investors, firms

redact information when they have suffered financial losses. But firms are also more likely to redact strate-

gically important transactions to prevent scrutiny by competitors. We might need to worry about redaction

if we had found that firms redact more after AIPA (to compensate for the public disclosure of patent appli-

cations), which might result in a different distribution of patent value and, hence, different timing strategies.

However, the characteristics of pre-AIPA and post-AIPA patents do not vary significantly in our sample. In

addition, we also confirm that the rate of redaction in contracts is not statistically different before and after

AIPA.

Although we have a comparable time window in which to observe licenses of patents filed pre- and post-

AIPA, our sample has substantially more licenses with pre-AIPA patents. The decline in licensing activity

might be worrisome if the reasons for the decline biased our conclusions about licensing timing before

and after AIPA. One such reason could be the reporting delay in disclosing material transactions. Our

construction of a 90-month window within which to license does not directly address this delay because,

conditional on licensing within this window, earlier-year licensing events still enjoy a longer time to be

12We chose a 90-month window since 80% of the licenses were negotiated within 90 months from the application date of their
earliest patent in our sample. Choosing a shorter window (say, four or five years) would not leave us with a long enough period in
which to observe the grant event for a substantial number of patent applications since patent applications take, on average, about
four years to be granted; and, according to Gans, Hsu, and Stern (2008), the hazard of licensing in the pre-AIPA years increases
by 70% on patent allowance. Choosing a longer window (say, eight or more years) requires us to consider only patent applications
filed through December 31, 2005, which means dropping the limited number of post-AIPA observations that we have. Nevertheless,
we experimented with both six-year and eight-year windows and found our results to be robust for each time window.
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reported (and, hence, to be observable to us). However, according to Deloitte Recap, the primary provider

of our data, material transactions are typically reported in the reporting period that immediately follows.13

Therefore, reporting lags the actual transactions by a fiscal quarter at most, and reporting delay is unlikely

to be the reason behind the decrease in observed patent licenses for the later years in our sample. Instead,

according to Recap, the reason for the decrease in reported licensing activity for the later years is due to

a sharp decline in initial public offerings (IPOs)—and, thus, a decline in publicly-listed firms reporting

transactions—after the historic bubble in public markets between 1997 and 2000.14

Figure 3 here

Figure 3 reveals that the decline in licensed patents starts for patents filed in 1998 and is not coincident

with the enactment of AIPA. Since the average patent is licensed about 40 months after application, the

decline of applications after 1997 is consistent with the decline in licensing transactions after the public

market bubble burst in mid-2000. The figure also breaks down trends in the frequency of licenses for

the subsample of licenses with and without foreign equivalent patents. Recall that the subsample with

foreign equivalent patents was subject to 18-month disclosure in foreign jurisdictions even before AIPA

and, therefore, is less likely to be affected by AIPA. The fact that the frequency of licenses in both the

subsamples declined after 1997 also suggests that the decline was due to changing macroeconomic factors

and not to AIPA. Of course, one might argue that some financially constrained inventors were more likely

to attempt licensing sooner after the financial collapse in 2000 and, thus, bias our estimates of AIPA. This

effect, while unlikely (because the financial collapse also affected buyers, who may have been less willing

to invest in early-stage inventions), should not be related to the primary effect of AIPA, which we expect to

be concentrated after the 18-month publication date of patents.

Our analysis does not model the outside options of not patenting or not licensing. In theory, the effect of

pre-grant disclosure required by AIPA on the incentives to patent and to license is ambiguous. On the one

hand, pre-grant disclosure implies greater spillovers (hence a higher risk of inventing around), which may

make opting out of patenting more attractive (see Aoki and Spiegel (2009)). Thus, one might worry that

patents that value the benefits of 18-month publication are more likely to select into patenting and licensing

post-AIPA. However, AIPA also provides inventors with an additional choice in terms of licensing timing

that may make opting out less attractive (Aoki and Prusa (1996) make a similar prediction but through a

different mechanism). Although we have not focused on this aspect of the law, it is important to emphasize

that AIPA allows applicants the option of maintaining pre-grant secrecy. Thus, inventors have all of the

pre-AIPA options available to them after AIPA, in addition to the 18-month publication option that we

study. It is, therefore, unlikely that inventors have a greater incentive to opt out of patenting (or licensing)

after AIPA. In fact, Graham and Hegde (2013) show that patenting did not drop after AIPA and that only a

negligible fraction of the post-AIPA patent applications in the biomedical industry (less than four percent of

13This is consistent with the SEC’s rule regarding the disclosure of material transactions. “The limited number of Form 8-K
disclosure items permitted a public company to delay disclosure of many significant events until the due date for its next periodic
report.” The rules are available at http://www.sec.gov/rules/final/33-8400.htm.

14Note that the total number of licensing events increases continuously from the early 1990s until 2007, without an obvious
discrete change in the rate of increase before and after 2000.
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all applications) opted for pre-grant secrecy. This preference for pre-grant publication is also confirmed in

our sample: None of the focal patents and only two percent of all the patent applications in our sample opted

for pre-grant secrecy. Hence, it is unlikely that our results are biased by particular types of patents selecting

into our post-AIPA sample. Still, we acknowledge that we do not directly observe inventors’ decisions to

select into, or out of, patenting (or licensing), and our results should be interpreted with this caveat.

3.3 Variables

Our main variables capture the timing of licensing with respect to the timing of three patenting-related

events: patent application, patent disclosure at 18 months, and patent allowance. As mentioned before,

for licenses with multiple patents, we consider the dates and characteristics associated with the earliest

patent application in the license.15 Accordingly, we construct a categorical variable indicating whether the

licensing event occurs in one of the following three windows: (i) sooner than 18 months from the patent

application date and before patent allowance; (ii) after 18 months since patent application and before patent

allowance; and (iii) after patent allowance.16,17 We view the inventor’s choice among the three options

for the timing of the license as a function of the patent disclosure regime (pre-AIPA or post-AIPA), the

characteristics of the invention, and the characteristics of the licensing parties. In our sample, 23 percent

of the license agreements were negotiated before 18 months from the first patent application and before

patent allowance, 20.4 percent between 18 months and allowance, and the rest after allowance. The average

difference between patent application and licensing is 39.4 months, and the average difference between

patent allowance and licensing is 10.3 months.

Table 1 shows that pre-AIPA patents (application dates before November 29, 2000) and post-AIPA

patents (application dates after November 29, 2000) differ significantly in the timing of their licensing.

Post-AIPA patent licensing occurs 8.3 months sooner after the application date and 20.8 months sooner

relative to patent allowance than pre-AIPA licensing, on average.

Table 1 here

We construct several control variables related to the characteristics of the licensed IP that may be corre-

lated with the timing of patenting-related events and licensing. These include the number of patents specified

in the license and variables that capture importance, originality, novelty, and breadth of the licensed patent

(the measures are constructed as described in Hall, Jaffe, and Trajtenberg (2001)). These characteristics are

based on the earliest-filed patent application in each license.

15It is possible for a patent application filed after the patent with the earliest application date in a license to be issued first. In
such circumstances, which happen in about 10% of our sample cases, we use the earliest allowance date, not the date associated
with the earliest application.

16We verified from the USPTO that disclosure for post-AIPA patents does, indeed, happen after 18 months from application
date (the mode application to disclosure lag was 18.2 months, and mean application to disclosure lag was 19.1 months due to
administrative delays associated with publishing the applications).

17Twenty percent of the 339 sample licenses were for patents issued within 18 months. These are classified as belonging to (i) or
(iii), depending on whether the licensing event occurred before or after allowance. We later show that our results are robust to the
exclusion of these licenses from our analyses.
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Table 1 confirms that the characteristics of the patents (except for expected pendency) do not differ

significantly in our pre- and post-AIPA subsamples, thus allaying concerns that the characteristics of the

licensed patents changed after AIPA. Pendency is the time taken by the USPTO to examine and allow patent

applications, and Hegde (2012) shows that average pendency increased from 19.2 months to 29.1 months

at the USPTO between 1995 and 2005, largely due to increasing backlogs of unexamined applications at

the office. Though unlikely to be related to the introduction of AIPA, increased pendency over time may

increase the inventor’s incentives to license earlier. Therefore, we control for “expected pendency” (defined

as the average time that the USPTO takes to examine patents granted in the application year and technology

class of the focal patent) while estimating the effect of AIPA on the timing of licensing. Table 1 suggests that

the expected pendency in post-AIPA years is, on average, 5.7 months longer than in pre-AIPA years.18 The

chief merit of using expected pendency rather than actual pendency is that variation in the former is caused

largely by vagaries in the resources available at the patent office for examination and is exogenous to the

licensing and patent prosecution strategies associated with the focal patent applications. Actual pendency

is likely to be endogenous to the timing of licensing because, for patents that are licensed before grant,

applicants are likely to delay the patent examination process to ensure that the patent issues with the exact

set of claims represented in the licensed application.

We also include controls for the technological class of the focal patent in each license to capture sys-

tematic differences in licensing strategies across the technological fields. Of the 291 licenses with granted

patents (the USPTO assigns technological classes only to granted patents), 60.5 percent of the patents be-

long to the “Drugs” category, 19.2 percent to the “Surgery and Medical Instruments” category, 9.6 percent

to the “Organic Compounds” category, and the rest to miscellaneous classes.

Next, we control for the observed characteristics of the licensing parties. This includes indicators for

the licensor’s organizational type (among the licensors, 41.9 percent are non-profit organizations such as

universities, hospitals, and research institutes; 54.3 percent are corporations; and the rest are individuals),

the licensing parties’ experience levels, and the extent to which they deal with each other. We measure

the licensor’s experience as the number of deals (including licensing and other types of deals) the licensor

has undertaken as a seller prior to the focal agreement; the licensee’s experience as the number of deals

the licensee has made as a buyer prior to the focal agreement; and the relational experience as the number

of prior deals the licensor and the licensee have transacted before the focal agreement. Table 1 reveals

that licensees are, on average, more experienced in the post-AIPA sample; this difference may reflect the

relatively small number of repeat buyers (most of whom stay in the market throughout the sample period).

3.4 Descriptive evidence

Before testing the robustness of the patterns econometrically in the next section, we subject our sample to a

visual examination guided by our predictions.

Prediction (1a) suggests that if patent publication matters, we should observe an increase in the likeli-

18These average pendency statistics represent the lag in months between the first application date of patent applications and
patent allowance. Pendency, when calculated using patents’ administrative grant date (in place of allowance date) is longer by four
to six months.
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hood of licensing after the publication date (18 months after the patent application date) for patent applica-

tions filed after AIPA came into force.

Figure 4 here

Figure 4 examines the density distribution of licensing lags in months (i.e., between the licensing date

and the earliest patent application date) for the patent applications before and after AIPA. For patents filed

before AIPA, the density of the licensing lag displays a bump shortly following the application date, hits

a slight “trough” after about 20 months from application, and then picks up before dropping off about

five years after the application date. In contrast, for patent applications after AIPA, licensing appears to be

concentrated around three periods: (i) the months immediately after the application date; (ii) shortly after the

18-month publication date; and (iii) 50 months after the application date. The “bump” in the concentration

of licenses shortly after the 18-month publication date is unique to the post-AIPA subsample and provides

the first suggestive evidence that public disclosure facilitates licensing transactions. Table 2 confirms the

substantial increase in the fraction of licenses that occur between 18 months after application and patent

allowance after AIPA (37 percent) relative to pre-AIPA patents (15.8 percent).

Table 2 here

Figure 5 here

Prediction (1b) states that the likelihood of licensing after patent allowance is expected to decrease after

AIPA. Figure 5 plots the density distribution of the difference between the licensing date and the earliest

patent allowance date (in months). In the figure, the mass of licenses to the left of zero indicates licenses

signed prior to patent allowance, and the mass to the right of zero are licenses signed after allowance. The

distribution of licenses for patents filed pre-AIPA is similar to the one presented in Figure 2 of Gans, Hsu,

and Stern (2008), showing a significant increase in the density of licenses after patent allowance.19

A couple of aspects stand out when comparing the timing density distributions of pre- and post-AIPA

patent licenses. First, a larger fraction of licenses are signed before patent allowance post-AIPA. This is

consistent with our prediction that AIPA’s 18-month disclosure requirement is instrumental in shifting the

licensing date from the patent allowance date to either the patent publication date or the application date.

Table 2 confirms that, before AIPA, a majority—62 percent—of inventions are not licensed until patent

allowance; for post-AIPA inventions, this proportion drops to 37 percent.

Second, since the implementation of AIPA, for inventors who wait until after patent grant to license

their inventions, the timing of licensing appears to be concentrated closer to the allowance date. This effect

is likely because the required 18-month disclosure allows potential licensees to access, learn about, and

19There are, however, some differences between our sample and the one used in Gans, Hsu, and Stern (2008). Their data on 198
licenses are spread across four different industries, while our 339 licenses are all in the biomedical industry. The (mean) patent
allowance lag and patent application-to-licensing lag are, respectively, 38 and 48 months in Gans, Hsu, and Stern (2008). They are,
respectively, 32 and 39 months in our study for the comparable pre-AIPA period.
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perform due-diligence regarding the invention and its potential value earlier in the patent application review

process; thus, licensing occurs sooner after the legal rights of the inventor are certified by patent allowance.

Figure 6 plots the cumulative distributions of licensing lags for pre-AIPA and post-AIPA patent appli-

cations, confirming a systematic increase in the cumulative probability of licensing around and immediately

following 18-month publication for post-AIPA patents (Kolmogorov-Smirnov tests confirm that the pre-

AIPA and post-AIPA distributions are statistically different from each other at p < 0.05).

Figure 6 here

The above patterns in the sample suggest that pre-grant patent publication facilitates licensing, both

before and after patent allowance. Still, the patterns could be driven by other factors that may have changed

over the study period in ways that increased the benefits of earlier licensing. In particular, expected patent

pendency (the time required to examine and grant patent applications) increased by nearly six months for

post-AIPA patent applications. This could be an important confounding factor because, given a fixed patent

term (20 years), longer grant delay (Tg) implies more periods of lost revenues and, thus, incentives to license

sooner. In the following sections, we estimate the effects of AIPA on the timing of licensing after controlling

for changes in expected pendency and other factors that might influence the timing of licensing.

4 Regression results

4.1 Baseline results

4.1.1 Effects of AIPA on the likelihood of licensing after patenting-related events

We are interested in isolating the effects of patent publication (required by AIPA) on the timing of licensing,

separate from the effects of patent allowance. Hence, in the multivariate regressions below, we control

for several variables that commonly influence the timing of licensing and patenting-related events. The

conditional probability of licensing in each of the three licensing windows (before 18 months from the patent

application date; between 18 months after application and patent allowance; and after patent allowance)

can be estimated by the following multinomial logit (MNL) model. We set the third option (license after

allowance) as the baseline outcome. The conditional likelihood of observing outcome j ∈ {1,2} is given by

Pr(Yi = j|Xi) =
exp(α jPostAIPAi +Xiβ j)

1+∑
2
h=1 exp(αhPostAIPAi +Xiβh)

,

where PostAIPAi is a dummy variable that indicates whether the earliest patent application in the license

i is filed after AIPA; Xi are control variables including characteristics of the patent, licensing parties, and

technology class; and α j and β j, j ∈ {1,2} are coefficients of the independent variables associated with the

jth outcome.

Since the MNL parameter estimates are hard to interpret, we report the relative risk ratios (RRR) corre-

sponding to the MNL estimates. A greater-than-one (less-than-one) ratio corresponds to a positive (negative)
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effect of a unit increase in the independent variable on the risk of choosing the outcome category relative to

the baseline outcome.

Table 3 here

Table 3 reports the MNL estimates of the risk of licensing in the three licensing windows as a function of

the licensing regime (post-AIPA patent application). Column (1) shows that, after AIPA, the unconditional

risk ratio of licensing within 18 months of filing a patent application is nearly twice that of licensing in the

same period before AIPA; and the risk ratio of licensing between 18 months and allowance is nearly four

times that of licensing in the same period before AIPA (relative to the baseline risk of licensing after patent

allowance). Column (2) shows that, after controlling for the number of patents specified in the license and

the contracting parties’ experience, the estimated effects of AIPA on inventors’ choice of earlier licensing

windows are marginally stronger. Column (3) adds more patent-level variables, including measures of

patent quality (number of claims, number of forward citations, patent originality, and backward citations to

scientific prior art), patent technology class, and expected pendency, as control variables.

Using the full set of controls reduces the number of licenses (observations) in our estimating sample to

291 because 48 of the agreements licensed patent applications that were either pending grant or abandoned

by the end of 2012. Thus, we do not have information about their characteristics (such as claims, citations,

or technology class). Since post-AIPA patent applications are more likely to be licensed before allowance,

omitting the licenses of applications that were not granted is likely to underestimate the positive effect of

AIPA on licensing in the earlier windows. Despite this, Column (3) shows that post-AIPA patents have a 3.8

times greater risk ratio of licensing between 18 months and patent grant than pre-AIPA patents (significant

at p < 0.01). The estimates show that post-AIPA patents are not more likely to be licensed sooner than 18

months after application.

What effect does AIPA have on the probability of licensing after grant? Given that the estimated risk

of licensing immediately after patent application is not significantly different for post-AIPA patents, the

increase in licensing after 18 months should be accompanied by a corresponding drop in the probability of

licensing after allowance. A linear probability model (see Column 1 of Table 4) confirms that, conditional on

licensing, post-AIPA patents are 18 percentage points less likely to be licensed after allowance, controlling

for the characteristics of the licensing parties and licensed patent.

These results are qualitatively consistent with Predictions (1a) and (1b), and the large magnitudes of the

estimated effects of AIPA suggest that public disclosure benefits a substantial proportion of inventions (i.e.,

d is sufficiently high for these inventions). The fact that the likelihood of licensing does not change much

immediately after application post-AIPA suggests that, on average, concerns about information leakage are

high enough to shift licensing for some inventions from post-allowance to immediately post-application (i.e.,

negating Prediction (1c)), possibly counterbalancing some inventions that moved from licensing immedi-

ately after application to licensing after the required 18-month disclosure.20

20Two of our control variables—the number of patents in a license and the expected examination pendency— significantly affect
the timing of licensing, but both appear to affect the choice between licensing after patent grant and licensing immediately after
application. Inventions associated with patent applicants that face longer pendencies are more likely to be licensed immediately on
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Table 4 here

4.1.2 Effects of AIPA on licensing delay

Our second prediction is that the effect of AIPA on the overall licensing lag is indeterminate and depends

on the net effect of inventors who postpone licensing (from application date to publication date) and those

who expedite licensing (from patent allowance to either publication or application date). Our findings show

that the probability of licensing after the 18-month publication increased after AIPA, while the likelihood

of licensing immediately after application was largely unchanged, suggesting that overall licensing delays

were reduced by pre-grant patent publication. We next estimate the magnitude of this reduction in licensing

delays after AIPA.

Column (2) of Table 4 reports Tobit estimates for licensing lags, which are censored below at zero.

The estimates suggest that, on average, the licensing lag is shorter for post-AIPA patent applications by

8.5 months, after controlling for other patent and licensing party characteristics. As suggested before, this

acceleration in licensing stems from two distinct effects of disclosure. First, as the previous section showed,

after AIPA, licensing is substantially more likely to occur before patent allowance, thereby reducing licens-

ing lags. Second, conditional on licensing after allowance, licensing also occurs more quickly (Column

(3) of Table 4 suggests that post-allowance licensing happens 11.7 months closer to the allowance date for

post-AIPA patent applications). This latter finding, also evident from Figure 5, suggests that pre-grant pub-

lication facilitates the dissemination of information about the patent to potential licensees such that they can

be licensed soon after allowance. Our back-of-the-envelope calculation suggests that these two channels

contribute roughly equally to the decrease in the average licensing lag.21

4.2 Heterogenous effects of AIPA

Although our empirical tests lack a control group of patent applications that are not affected by AIPA, the

18-month publication date mandated by the law was a non-event for pre-AIPA patent applications. Hence,

the sharp increase in the likelihood of licensing shortly after the 18-month publication date is unlikely to be

caused by factors other than patent publication. Still, we explore the effects of AIPA in different subsamples,

which, we believe, have different characteristics pertaining to the parameters that influence inventors’ trade-

offs regarding the timing of licensing as captured by our theoretical framework. If the observed differences

across the subsamples are consistent with our expectations, the findings should strengthen our interpretation

that the estimated effects of AIPA are due to patent publication.

application, and applicants with several (future) patent applications appear to delay licensing until the allowance of their earliest
patent.

21First, 37% of post-AIPA patents are licensed after issue. With an average decrease of 11.7 months, this post-allowance effect
contributes to reducing overall licensing lags by about four months. Second, compared to pre-AIPA, licensing is more likely to
happen sooner—i.e., shortly after 18-month publication and before allowance. With the pre-AIPA difference in the conditional
licensing lag of about 22 months, this latter mechanism also contributes about four months to the overall reduction in licensing lags.
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4.2.1 Patents with and without foreign-patent counterparts

As explained in Section 2, prior to AIPA, U.S. applications that were also filed in a foreign country were

already published 18 months after the earliest filing date (priority date) in those countries. Therefore, we

expect that U.S. patent applications with corresponding foreign applications would be less likely influenced

by pre-grant publication in the U.S. after AIPA. Since publication in a foreign jurisdiction does not have the

same effect as publication by the USPTO (our potential set of licensees—primarily U.S. corporations—are

more likely to search for, and be aware of, patents disclosed by the U.S. patent office), we expect AIPA to

affect patents with foreign counterparts, but not as strongly as it affects those without foreign equivalents.

Table 5 here

Table 5 reports MNL estimates of the effects of AIPA on the choice of licensing window for the subsam-

ples of patents with and without foreign equivalents. As we expected, the effects of AIPA are substantially

stronger (in predicting licensing after the 18-month publication date) for the subsample of U.S. patents

without foreign counterparts.

Appendix Table A1 (Columns 1 and 2) shows that, after AIPA, U.S. patents without foreign equivalents

are 23 percent less likely to wait until patent allowance before they are licensed, and the law change appears

to have no significant effect on the likelihood of post-allowance licensing for U.S. patents with foreign

counterparts. Likewise, Appendix Table A2 (Columns 1 and 2) shows that licensing lags are, on average,

8.2 months shorter for U.S. patents without foreign equivalents after AIPA, but not significantly changed for

post-AIPA applications with foreign equivalents.

4.2.2 For-profit versus non-profit licensors

We compare the estimated effects of AIPA on patents licensed out by non-profit organizations versus for-

profit corporations. In our sample, 41.9 percent of the licensors are non-profit organizations (such as uni-

versities, hospitals, and research institutes), and the rest are for-profit entities (54.3 percent corporations and

3.8 percent individuals). Non-profit organizations are different from for-profit organizations in a number of

aspects: They typically have fewer resources with which to advertise and search for potential licensees, and

they may also be less concerned about information leakage. Therefore, we expect that the effect of AIPA on

increasing the likelihood of licensing after publication is greater for non-profit than for for-profit licensors

because, for example, publication would bring the former greater benefits through reducing search costs

for potential licensees. At the same time, we also expect that the likelihood of licensing immediately after

application is more likely to decrease for non-profit licensors because, according to Prediction (1c), when

concerns for information leakage are small, the likelihood of licensing immediately after application will

decrease.

Table 6 here

Table 6 reports MNL estimates predicting licensing timing for the subsamples of non-profit and for-profit

licensors. As we expected, after AIPA, non-profits are significantly more likely to license after the 18-month
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publication date, while corporate licensors are not. For non-profit organizations, post-AIPA patents are less

likely to be licensed immediately after application, although this effect is not statistically significant (at p

< 0.05). Still, the contrast in the estimated signs of this variable for non-profit and for-profit licensors is

consistent with our supposition that non-profit organizations care less about information leakage.

Appendix Table A1 (Columns 3 and 4) shows that, after AIPA, U.S. patents belonging to non-profit

licensors are 26 percent less likely to wait until patent allowance to be licensed, while the law change has

no significant impact on the likelihood of post-allowance licensing for corporate licensors. Appendix Table

A2 (Columns 3 and 4) shows that licensing lags are, on average, 8.5 months shorter after AIPA for non-

profit licensors (p < 0.1) and 8.06 months shorter for corporate licensors, though the latter estimate is only

marginally significant (p = 0.11). These results suggest that pre-grant publication affects corporate licensors

primarily through facilitating quicker evaluation and negotiations after patent allowance.

One might argue that these results duplicate our previous findings on the differences between AIPA’s

effects on patents with and without foreign equivalents, if non-profit licensors are also significantly less

likely to pursue equivalent foreign protection. But 43 percent of the patents belonging to non-profits (and

50 percent of the patents belonging to for-profits) pursued foreign protection, making it unlikely that the

differences reported in Sections 4.2.1 and here are driven by the same underlying variation.

4.2.3 Patents with a high versus low a number of references to scientific prior art

We compare the estimated effects of AIPA across subsamples of patents that cite a high versus a relatively

low number of scientific papers. The assumption behind this distinction is that patents that cite a larger

number of scientific papers are more likely to be associated with inventions that are already publicly dis-

closed (before the application date). Hence, the potential loss from information leakage enters the licensor’s

payoff from licensing in the same fashion (as −∆T ), regardless of the licensing timing or the patent regime,

and, therefore, they cancel each other out. Correspondingly, in Figure 2(b), the terms related to information

leakage reduce to zero, and the lines separating “application” and “grant” overlap. As a result, the likelihood

of licensing immediately after application date decreases after AIPA.22 Therefore, we expect that AIPA is

more likely to decrease the likelihood of licensing immediately after the application date for patents that cite

a relatively high number of scientific papers than for patents that cite a relatively low number of scientific

papers.

Table 7 here

We choose the sample mean of 5.8 references to non-patent (scientific) prior art to divide the sample

into subsamples with a below-average number of scientific references (119 licenses) and an above-average

number of scientific references (172 licenses). Table 7 reports MNL estimates predicting licensing timing

separately for the two subsamples. Consistent with our expectation, after AIPA, patents with a high pro-

portion of references to scientific papers are less likely to be licensed immediately after application; and,

22Note that this reasoning is not exactly the same as in Prediction (1c) since the inventors can still care about information leakage,
but AIPA does not affect this aspect of the tradeoffs.
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in sharp contrast, patents with below-average references to scientific papers appear to be substantially more

likely to be licensed immediately after patent application.

Appendix Table A1 (Columns 5 and 6) shows that, after AIPA, patents with a below-average number

of scientific references are 35 percent less likely to wait for patent allowance to be licensed, while the

corresponding estimated effect of 16 percent is not statistically significant at conventional levels for patents

with a high number of references to scientific papers. The estimated shorter licensing delay for the latter

sample (10.3 months) is statistically significant, but not so for the sample with a low number of scientific

references (see Columns 5 and 6 of Appendix Table A2).

The patents in our subsample of non-profit licensors contain 6.7 references to scientific articles, on av-

erage, compared to 5.2 references in the for-profit licensors’ subsample. However, we obtain the subsample

estimates of this section after controlling for the organizational type of the licensors, and it is unlikely that

they simply duplicate the findings reported in Section 4.2.2.

We acknowledge that our comparisons of AIPA’s effects in the different subsamples are imperfect and

open to alternative interpretations. In particular, corporate licensors differ from non-profit licensors in sev-

eral aspects, and the number of patent references to scientific prior art could be a primary indicator of the

“basicness” of the inventions. Nonetheless, taken together, the results of our investigation of the heteroge-

neous effects of AIPA are consistent with our expectations based on the theoretical framework presented

in Section 2. Furthermore, the results strengthen the interpretation of our main results as revealing the

substantial benefits of patent publication in facilitating licensing.

4.3 Robustness checks

4.3.1 Patent allowance within 18 months from filing

Twenty percent of all licenses in our sample and 23.4 percent of the 291 patent licenses granted by the

end of 2012 were allowed within 18 months of the patents’ application date. These patents, which enjoyed

a relatively short period of examination, are infrequent in the post-AIPA subsample (less than ten percent

of the post-AIPA patent applications that are granted), and we might worry that they bias our estimates of

AIPA’s effects. Therefore, we re-estimate our main regressions after excluding the 68 licenses with patents

that were allowed within 18 months of application. The corresponding estimates, reported in Table A3 of

the Appendix, confirm the robustness of the full-sample estimates presented in Tables 3 and 4.

4.3.2 The hazard of licensing

We also estimate the effect of AIPA on licensing delay with a Cox proportional hazard rate model. Let

λ be the hazard rate of licensing changing from 0 to 1 (i.e., the instantaneous probability of licensing at t

conditional on not being licensed until t).

λ(t|Xi) = λ0(t)exp(αPostAIPAi +βXi + εi ≥ 0).
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The coefficient α is the estimated effect of AIPA on the hazard rate of licensing. Appendix Table A4 reports

the estimated coefficients from the Cox proportional hazard rate model and reveals that the hazard rate of

licensing is 67-percent higher for post-AIPA patent applications.

4.3.3 Provisional rights

As mentioned in Section 2, AIPA also granted provisional rights to inventors such that they could collect

royalties for the period between patent publication and patent grant from infringers (contingent on the patent

issuing with claims comparable to the ones in the published application). Before AIPA, inventors could

collect royalties from alleged infringers only from the date of patent allowance. Hence, one might argue that

rather than patent publication, the allocation of provisional rights was responsible for expedited licensing.

Our baseline and heterogeneous-effects results suggest that our core findings are due to patent publication.

In addition, provisional rights are closely tied to disclosure: Without credible proof of disclosure (which

patent publication establishes), it would be hard to establish willful infringement and, thus, claim provision

rights.

Nevertheless, we attempt to understand the effect of provisional rights on the timing of licensing by

adding enforcement to our theoretical framework (see Appendix A1). We find that conditional on 18-

month publication, the legal right to recoup royalties from publication date does not affect the timing of

licensing. This is because, in each regime, enforcement affects the payoffs from licensing in the same way

for all timing options; thus, the effects cancel each other out. Of course, this is not to say that provisional

rights do not matter. In fact, our interviews with inventors suggest that provisional rights are an important

reason for publishing applications before patent allowance even if they can opt out. Therefore, we infer that

provisional rights compensate inventors for the potential negative spillovers and leakage associated with

early publication. However, the expected changes in licensing timing are due to the effects of publication

and not to provisional rights.

4.3.4 Changes in FDA approval times

Finally, changes in FDA approval times could affect the timing of licensing. In particular, longer approval

times might encourage earlier transactions because the effective time during which the developers can re-

coup their R&D investments is shorter. According to Recap Development, the difference between the FDA

application date and the approval date was 18 months before and 13 months after AIPA (p < 0.01).23 Thus,

the change in FDA approval times is unlikely to drive earlier licensing in the post-AIPA period and might

even downwardly bias our estimate of AIPA’s effects in accelerating licensing.

5 Concluding thoughts

The market for ideas improves the innovation process by promoting the division of labor between upstream

inventors and downstream developers. Frictions such as asymmetric information and search costs may

23Recap Development data cover the clinical trial and approval data for all projects of top 200 biotechnology firms. There have
been 318 biomedical drugs approved between 1990 and 2011.
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hinder the smooth functioning of the market and delay, or even block, mutually profitable transactions

between buyers and sellers. In this paper, we study the effects of an important disclosure mechanism, the

publication of patent applications, on mitigating these frictions and, thus, facilitating transactions in the

market for ideas. In particular, we employ an important policy change (AIPA) that required U.S. patent

applications filed beginning on November 29, 2000 to be published 18 months after the application date.

AIPA established a separation between two events that were coincident before the law: the disclosure of

technical information embedded in patent applications and the certification of property rights associated

with patent allowance. Our theoretical framework develops predictions about the effects of AIPA on the

timing of licensing, and we test the predictions with data in the biomedical industry.

Consistent with our predictions, we find that post-AIPA patent applications are more likely to be li-

censed after the 18-month publication (and before patent allowance) than pre-AIPA patent applications, and

that post-AIPA patent applications are, on average, 18 percentage points less likely to wait until patent al-

lowance to be licensed. In addition to expediting licensing to an earlier milestone (i.e., the publication event),

pre-grant publication also seems to facilitate quicker evaluation and negotiations and, therefore, results in

licensing sooner, even if the parties decide to transact after the patent is allowed. Overall, after controlling

for changes in the time taken by the USPTO to examine patents and other observable characteristics of

the licensing parties and patents, we find that post-AIPA patents, on average, are licensed 8.5 months earlier

than pre-AIPA inventions. This shortening of the licensing lag is economically significant, given the 20-year

duration of U.S. patents, and can translate to millions of dollars in profits and licensing revenues.24

Our findings provide evidence that disclosure through patent publication facilitates transactions in the

market for ideas, potentially through reducing frictions such as information asymmetries, search costs and

costs of evaluating competing ideas. Our results also confirm the conclusion in Gans, Hsu, and Stern (2008)

that the clarification of property rights plays a critical role in facilitating licensing, as well. In particular,

Figure 5 suggests that once transaction costs (such as evaluation time) are partially removed post-AIPA

because of pre-grant publication, the patent allowance event has an even stronger impact on the likelihood

of licensing.

Our results on patent publication raise the natural question: Why don’t inventors voluntarily disclose

their ideas? We believe that the effects of disclosure of inventions obtained through patent publication is

distinct from voluntary disclosure in several aspects: The USPTO’s requirements for patent applications

establish a uniform and credible standard for the disclosure of inventions, which, in turn, facilitates easy

search and “comparison shopping” of ideas; patent publication simultaneously reveals the technical details

of inventions and the potential scope of the inventors’ property rights; and licensors and licensees are known

to search databases of patent applications for potential licensing opportunities, and patent databases are

among the largest repositories of inventions. These unique benefits of patent publication by patent offices

are hard to convey through inventors’ voluntary disclosures.

Our study has several limitations. Although it appears unlikely that particular types of patents selected

into (or out of) licensing after AIPA, we have not analyzed the overall effects of pre-grant publication on

24Our findings also contrast with those in a recent working paper by de Rassenfosse, Palangkaraya, and Webster (2013), who
find no difference in the probability of licensing for inventions covered by pending Australian patent applications and those without
patent applications and interpret this as the absence of a disclosure effect.
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inventors’ ex ante incentives for patenting and licensing. Our analysis also falls short of pinpointing the

exact mechanisms (and their relative importance) through which patent disclosure facilitates licensing (e.g.,

through reducing information asymmetry or search costs). The exact channels through which informational

frictions impede transactions are important to understand and, when addressed, could help us obtain a more

complete picture of how information disclosure increases the efficiency of the market for ideas.
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Appendix

A1. Incorporating Enforcement into the Theoretical Framework

This section incorporates the effects of enforcement of inventors’ rights into our theoretical framework,

with the goal of understanding how the granting of provisional rights (which coincided with the 18-month

publication rule implemented by AIPA) might affect the timing of licensing. Before AIPA, the inventors’

right to recoup royalties from infringers started from the grant date of their patents, while after AIPA, pre-

grant publication allows inventors to demand royalties from infringers from the 18-month publication date

of their patents (so long as the granted patent application substantially resembles the published application).

Recall that “inventing around” reduces inventors’ revenues by ∆. Suppose, now, that with probability γ, the

inventor recovers the loss through enforcement. Thus, we can write the inventor’s payoffs from licensing

after our focal events before and after AIPA as follows. Notice that adding the effects of enforcement

essentially reduces the magnitude of ∆ to (1− γ)∆ in all the terms associated with the payoffs for periods

after the grant date pre-AIPA and after the publication date post-AIPA.

Before AIPA, the inventor’s payoffs are:

Ubefore
a = (1−ρ)vTg +ρ(v−∆)Tg +(v− (1− γ)∆)(T −Tg).

Ubefore
g = (v+d +g− (1− γ)∆)(T −Tg).

The inventor licenses after the grant date if and only if

(v−ρ∆)Tg > (d +g)(T −Tg).

After AIPA, the inventor’s payoffs are:

Uafter
a = (1−ρ)vTd +ρ(v−∆)Td +(v− (1− γ)∆)(T −Td),
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Uafter
d = (v+d− (1− γ)∆)(T −Td),

Uafter
g = (v+d +g− (1− γ)∆)(T −Tg)− (1− γ)∆(Tg−Td).

The inventor licenses after application if and only if

(v−ρ∆)Td > d(T −Td) & vTg−ρ∆Td > (d +g)(T −Tg).

and licenses after publication if and only if

(v−ρ∆)Td < d(T −Td) & (v+d)(Tg−Td)> g(T −Tg).

It turns out that the conditions under which the inventor chooses the timing of licensing (both before

and after AIPA) are the same as the conditions derived without considering the effects of enforcement.

In fact, the enforcement-related terms do not show up in these conditions because for any patent regime,

enforcement enters the inventor’s payoffs in the same way, regardless of the licensing timing, and cancels

out when the inventor makes the timing decision. This suggests that, given publication (i.e., if the inventor

does not opt out of pre-grant publication), changing the right to recoup the royalty to the publication date

does not change the timing of licensing. In other words, all expected changes in the timing of licensing are

due to the change in the pre-grant publication rule.
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Figures and Tables

Figure 1: Patenting events before and after AIPA
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Figure 2: Timing of licensing before and after AIPA
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Figure 3: Number of licenses by the (first) application year of the licensed patents
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The full sample consists of 339 sample licenses that licensed patents with application dates between June 8, 1995 and December
31, 2005. The figure shows the number of licenses by the first application year of the licensed patents. The figure also shows the
number of U.S. patents with foreign equivalents (137 licenses) and those without foreign equivalents (154 licenses). The latter
information is available only for licenses associated with granted patents (291 licenses).
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Figure 4: Distribution of difference between license date and patent application date
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The figure shows kernel density estimates of the distribution of licensing lags (patent license date−patent application date) in
months for pre-AIPA and post-AIPA patent applications. The horizontal timeline is measured in months; zero means that licensing
happened in the same month in which the patent was applied for.
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Figure 5: Distribution of difference between license date and patent allowance date
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The figure shows kernel density estimates of the distribution of the difference between the license date and the patent allowance
date (in months) for pre-AIPA and post-AIPA patents. The mass of data to the left of zero represents licenses that were transacted
prior to patent allowance, whereas the mass of data to the right of zero represents licenses that occurred after patent allowance.
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Figure 6: Cumulative distribution of difference between license date and application date
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The figure shows the cumulative distribution of patent licensing lags (patent license date−patent application date) for pre-AIPA
and post-AIPA patents. It shows a systematic shift to earlier licensing—i.e., a shorter licensing delay.
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Table 1: Sample summary statistics

Variable Mean
Before After

Difference p-value
AIPA AIPA

Timing measures
Patent application to license in months 39.35 41.14 32.85 -8.29* 0.01
Patent allowance to license in months 10.33 14.26 -6.53 -20.79** 0.00

Patent characteristics
Number of patents 1.95 1.88 2.19 0.31 0.19
Patent claims 23.35 22.83 25.62 2.79 0.41
Patent citations 2.93 3.03 2.53 -0.50 0.61
Patent originality 0.39 0.38 0.43 0.04 0.33
References to non-patent prior art 5.79 5.71 6.11 0.40 0.48
Expected pendency in months 30.9 29.82 35.55 5.73** 0.00

Party characteristics
Number of prior licensee deals 16.68 13.88 26.89 13.01* 0.03
Number of prior licensor deals 10.03 9.71 11.18 1.47 0.47
Number of prior joint deals 0.19 0.19 0.21 0.02 0.85

Table 2: The probability of licensing in different time windows before and after AIPA

Patent Regime
N. of License License b/w License after

Licenses before 18m 18 mos. & patent grant patent grant
Before AIPA 266 22.2% 15.8% 62.0%
After AIPA 73 26.0% 37.0% 37.0%

The table reports the percentage of licenses that occur after the three key patenting-related events (application date, 18-month
publication date, and patent allowance date) for pre-AIPA and post-AIPA patents.
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Table 4: Estimates of license timing before and after AIPA

Column #—Model (1)—OLS (2)—Tobit (3)—Tobit

Sample
All patent All patent Patents licensed
licenses licenses after allowance

D.V.
Pr of license Patent application Patent allowance

after patent allowance to license lag to license lag
Post AIPA patent -0.18* -8.56* -11.69**

[0.08] [3.50] [3.53]
No. of patents in license 0.02 2.35** 2.36**

[0.02] [0.85] [0.70]
No. of prior joint deals -0.07* -5.28** -4.94*

[0.03] [1.04] [2.42]
No. of prior licensee deals 0 0.04 0.02

[0.00] [0.03] [0.02]
No. of prior licensor deals 0 0.17 0.12

[0.00] [0.12] [0.13]
Patent claims 0 0.02 -0.08

[0.00] [0.05] [0.06]
Patent citations 0 -0.37** -0.30+

[0.00] [0.13] [0.16]
Patent originality -0.07 -1.51 -8.94+

[0.10] [4.85] [4.58]
Refs to non-patent prior-art 0 0.71+ 0.25

[0.01] [0.41] [0.36]
Log expected pendency -0.25 -10.22 -14.77+

[0.17] [7.63] [7.49]
Constant 1.44 58.67 71.05
Licensor type dummies Y Y Y
Technology class dummies Y Y Y
Observations 291 291 192
Log-likelihood -179.94 -1309.69 -822.36
Adjusted R-square 0.05 0.02 0.02

Column (1) presents Linear Probability Model estimates of the relationship between the probability of licensing after patent
allowance and AIPA and other control variables. Column (2) presents Tobit estimates of the relationship between patent
application-to-license lag (in months) and explanatory variables for the full sample. Column (3) presents Tobit estimates of the
relationship between patent allowance-to-license lag (in months) and explanatory variables for the subsample of patents licensed
after allowance. Robust S.E. are reported in the brackets. ** p < 0.01, * p < 0.05, + p < 0.10.
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Table 5: Multinomial Logit estimates for the choice of license timing window: U.S. patents with foreign
equivalents and U.S. patents without foreign equivalents

Column # (1) (2)

Sample
US patents with foreign US patents without foreign

equivalents equivalents

D.V. = Licensing window
Before 18 B/w 18 mos. & Before 18 B/w 18 mos. &

months allowance months allowance
Post-AIPA patent 1.01 3.37 1.24 5.35**

[0.98] [2.55] [0.71] [3.20]
No. of patents in license 0.18** 0.65+ 0.72 1.1

[0.07] [0.16] [0.16] [0.08]
No. of prior joint deals 2.99** 1.91** 1.01 0.89

[1.09] [0.38] [0.42] [0.32]
No. of prior licensee deals 0.99 1 1 0.99

[0.02] [0.01] [0.00] [0.01]
No. of prior licensor deals 1.03 1.01 0.98 1

[0.04] [0.03] [0.02] [0.02]
Patent claims 1.02 1.02 0.99 0.99

[0.02] [0.01] [0.01] [0.02]
Patent citations 1.03 1.04+ 1.04 0.85

[0.03] [0.02] [0.03] [0.08]
Patent originality 0.7 2.2 1.57 1.24

[0.80] [2.33] [1.43] [1.10]
Refs to non-patent prior art 0.91 0.85 1.02 1.16+

[0.09] [0.09] [0.08] [0.10]
Log expected pendency 0.11 0.82 16.44* 1.12

[0.26] [1.52] [20.23] [1.71]
Licensor type dummies Y Y
Technology class dummies Y Y
Observations 137 154
Model chi-square 2830.7 531.92
Log-likelihood -81.85 -119.43

The table presents MNL estimates for the probability of licensing in each of the three mutually exclusive categories: (i) before 18
months from (the first) patent application; (ii) between 18 months and allowance; and (iii) after patent allowance, the omitted base
category. Coefficient estimates are reported as Relative Risk Ratios, with reference to the base category. Robust S.E. in brackets;
** p < 0.01, * p < 0.05, + p < 0.10.
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Table 6: Multinomial Logit estimates for the choice of license timing window: for-profit licensors and
non-profit licensors

Column # (1) (2)
Sample For-profit licensors Non-profit licensors

D.V. = Licensing window
Before 18 B/w 18 mos. & Before 18 B/w 18 mos. &

months allowance months allowance
Post-AIPA patent 1.43 1.23 0.71 7.59**

[0.81] [0.70] [0.50] [5.51]
No. of patents in license 0.52+ 1.05 0.36** 0.98

[0.20] [0.08] [0.13] [0.12]
No. of prior joint deals 1.49 1.60* 1.74 0.64

[0.55] [0.31] [0.73] [0.36]
No. of prior licensee deals 1 1 0.99 0.97

[0.00] [0.00] [0.02] [0.03]
No. of prior licensor deals 1.01 0.92* 0.97 1

[0.03] [0.03] [0.02] [0.02]
Patent claims 0.99 0.99 1 1

[0.01] [0.01] [0.01] [0.01]
Patent citations 0.96 0.95 1.19* 1.15+

[0.05] [0.05] [0.09] [0.08]
Patent originality 2.28 1.24 1.79 1.84

[2.00] [1.29] [1.75] [1.99]
Refs to non-patent prior art 0.99 1.03 0.92 0.89

[0.08] [0.07] [0.07] [0.09]
Log expected pendency 5.76 172.81** 9.16 0.15

[7.87] [292.97] [17.33] [0.30]
Licensor type dummies N N
Technology class dummies Y Y
Observations 176 115
Model chi-square 1400.17 188.28
Log-likelihood -112.79 -94.14

The table presents MNL estimates for the probability of licensing in each of the three mutually exclusive categories: (i) before 18
months from (the first) patent application; (ii) between 18 months and allowance; and (iii) after patent allowance, the omitted base
category. Coefficient estimates are reported as Relative Risk Ratios, with reference to the base category. Robust S.E. in brackets;
** p < 0.01, * p < 0.05, + p < 0.10.
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Table 7: Multinomial Logit estimates for the choice of license timing window: patents with below-average
number of references to non-patent prior art and patents with above-average number of references to non-
patent prior art

Column # (1) (2)

Sample
Below-average no. of Above-average no. of

science references science references

D.V. = Licensing window
Before 18 B/w 18 mos. & Before 18 B/w 18 mos. &

months allowance months allowance
Post-AIPA patent 7.46* 3.96 0.61 4.25**

[6.25] [4.76] [0.41] [2.21]
No. of patents in license 0.51+ 0.71 0.43** 1.11

[0.20] [0.16] [0.14] [0.09]
No. of prior joint deals 0.67 0.00** 1.71+ 1.42*

[0.39] [0.00] [0.51] [0.23]
No. of prior licensee deals 1 1.01 1 1

[0.01] [0.01] [0.00] [0.00]
No. of prior licensor deals 1 0.91+ 0.98 1

[0.03] [0.05] [0.02] [0.02]
Patent claims 1.02 1 0.99 1

[0.02] [0.02] [0.01] [0.01]
Patent citations 0.96 1.12 1.03 0.89

[0.05] [0.09] [0.04] [0.07]
Patent originality 1.2 6.86 2.87 1.06

[1.16] [10.21] [2.89] [0.85]
Log expected pendency 0.69 220.89+ 131.19** 6.33

[0.98] [663.17] [199.92] [9.08]
Licensor type dummies Y Y
Technology class dummies Y Y
Observations 119 172
Model chi-square 3565.08 2025.76
Log-likelihood -71.56 -125.86

The table presents MNL estimates for the probability of licensing in each of the three mutually exclusive categories: (i) before 18
months from (the first) patent application; (ii) between 18 months and allowance; and (iii) after patent allowance, the omitted base
category. Coefficient estimates are reported as Relative Risk Ratios, with reference to the base category. Robust S.E. in brackets;
** p < 0.01, * p < 0.05, + p < 0.10.
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Table A3: Regression estimates of license timing for subsample of patents that are issued more than 18
months from application date

Column #—Model (1)—MNL (2)—OLS (3)—Tobit
Sample Patents with pendency > 18 months

D.V.
Before 18 B/w 18 mos. & Pr. of license Application-

months allowance after patent allowance to-license lag
Post AIPA patent 1.36 3.84** -0.20* -9.28*

[0.65] [1.81] [0.09] [3.66]
No. of patents in license 0.49** 1.09 0.01 2.05+

[0.13] [0.09] [0.02] [1.05]
No. of prior joint deals 1.54+ 1.34+ -0.07* -5.33**

[0.39] [0.23] [0.03] [1.03]
No. of prior licensee deals 1 1 0 0.05+

[0.00] [0.00] [0.00] [0.03]
No. of prior licensor deals 0.99 0.99 0 0.09

[0.02] [0.01] [0.00] [0.13]
Patent claims 0.99 1 0 0.03

[0.01] [0.01] [0.00] [0.05]
Patent citations 1.03 1.01 0 -0.37**

[0.03] [0.03] [0.00] [0.13]
Patent originality 1.22 1.32 -0.05 4.22

[0.85] [0.90] [0.12] [5.26]
Refs to non-patent prior-art 0.95 0.97 0.01 0.75

[0.06] [0.06] [0.01] [0.48]
Log expected pendency 1.93 0.59 -0.02 -5.8

[2.41] [0.79] [0.23] [9.33]
Constant 0.32 1.93 0.5 44.62
Licensor type dummies Y Y Y
Technology class dummies Y Y Y
Observations 223 223 223
Model chi-square 2617.74 293.52
Log-likelihood -190.55 -146.76 -999.46
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Table A4: Cox hazard estimates for licensing delay

Column # (1) (2)

Sample
All patent Patents licensed
licenses after issue

D.V.
Patent-application-to-license lag

(in months)
Post AIPA patent 1.67** 1.73*

[0.26] [0.39]
No. of patents in license 0.90* 0.90*

[0.04] [0.04]
No. of prior joint deals 1.36** 1.39*

[0.09] [0.22]
No. of prior licensee deals 1.00+ 1

[0.00] [0.00]
No. of prior licensor deals 0.99 0.99

[0.01] [0.01]
Patent claims 1 1

[0.00] [0.00]
Patent citations 1.02** 1.02**

[0.01] [0.01]
Patent originality 1.06 1.03

[0.26] [0.33]
Refs to non-patent prior-art 0.97+ 0.97

[0.02] [0.03]
Log expected pendency 1.59 0.87

[0.55] [0.45]
Licensor type dummies Y Y
Technology class dummies Y Y
Observations 291 192
Model chi-square 89.12 50.96
Log-likelihood -1334.36 -808.22

The table presents estimates of the Cox proportional hazard rate model, where the dependent variable is the license event (or,
implicitly, the licensing lag from patent application in months). Robust Standard errors are reported in the brackets; ** p < 0.01, *
p < 0.05, + p < 0.10.
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