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(57) ABSTRACT 

Techniques for calculating patent value and predicting patent 
potential are described herein. These techniques may include 
calculating the value of a patent based on associations 
between a patent and other patents. The value of the patent 
may be calculated based on a citation in another patent to the 
patent, and a citation in the patent to a further patent. These 
techniques may also include predicting a potential value of a 
patent on the basis of a plurality of patent values and display 
ing this potential to a user. 
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PATENT VALUE CALCULATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Application 
No. 61/494,821, ?led on Jun. 8, 2011, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND 

[0002] Patent holders and other organizations strive to esti 
mate a patent’s current and potential value. To calculate such 
value, these patent holders may make estimations based on 
subjective perceptions of the market, products, and technol 
ogy. While this strategy may provide some indication of a 
patent’s value, patent holders continually strive to enhance 
the accuracy of such estimations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] The detailed description is described With reference 
to the accompanying ?gures. In the ?gures, the left-most 
digit(s) of a reference number identi?es the ?gure in Which 
the reference number ?rst appears. The use of the same ref 
erence numbers in different ?gures indicates similar or iden 
tical items. 
[0004] FIG. 1 illustrates an example architecture in Which 
patent value calculation, prediction, and other claimed tech 
niques may be implemented. 
[0005] FIG. 2 illustrates an example patent netWork and 
associations among the patents Within the network. 
[0006] FIG. 3 illustrates a table corresponding to the asso 
ciations of the patent netWork of FIG. 2. 
[0007] FIG. 4 illustrates an example of a patent netWork 
having a super node. 
[0008] FIG. 5 illustrates an example an algorithm in one 
aspect of the disclosure. 
[0009] FIG. 6 illustrates an example matrix having 
Weighted elements. 
[0010] FIG. 7 illustrates an example augmented matrix 
having Weighted elements. 
[0011] FIG. 8 illustrates an example process for employing 
the techniques described herein. 
[0012] FIG. 9 illustrates an example of a graph plotting a 
plurality of a patent’s value over time. 
[0013] FIG. 10 illustrates an example trajectory model of 
the graph shoWn in FIG. 9. 
[0014] FIGS. Ila-d illustrate example graphs of patent’s 
values over a period of time. 
[0015] FIGS. 12a-d illustrate example trajectory models 
corresponding to the graphs shoWn in FIGS. Ila-d, respec 
tively. 
[0016] FIG. 13 illustrates, With an example data set, general 
trends regarding the siZe of the netWork formation at a spe 
ci?c marginal time. 
[0017] FIGS. 14a-c illustrate example distributions for an 
example data set using a model speci?cation. 
[0018] FIGS. 15a-b illustrate example processes for 
employing the techniques described herein. 
[0019] FIGS. 16a-c illustrate example distributions for an 
example data set. 

SUMMARY 

[0020] This disclosure is related to, in part, calculating a 
value of a patent. For example, a value of a particular patent 
may be calculated by identifying a forWard citation and a 
backWard citation of the particular patent, Weighting at least 
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one of the forWard and backWard citations, and calculating 
the value of the particular patent based at least in part on the 
Weighted citation. The forWard citation may correspond to a 
citation in another patent to the particular patent, and the 
backWard citation may correspond to a citation in the particu 
lar patent to a further patent. 
[0021] This disclosure is also related to, in part, predicting 
a potential value of a patent. For example, a potential value of 
a patent may be predicted by calculating a plurality of patent 
values for a patent, and generating a predicted potential value 
of the patent based at least in part on the plurality of patent 
values. Each of the plurality of patent values may comprise 
the patent value of the patent at a respective point in time. 
MeanWhile, the predicted potential value of the patent may at 
least partly represent a future value of the patent. 

DETAILED DESCRIPTION 

[0022] This disclosure is related to “Entrepreneurial Inno 
vation: Patent Rank and Marketing Science,” Monte J. Shaf 
fer, the entire contents of Which are incorporated herein by 
reference. 
[0023] This disclosure is directed to, in part, calculating the 
value of a patent based on associations betWeen the patent and 
other patents. For example, the value of a particular patent 
may be calculated based on a citation in another patent to the 
particularpatent (e.g., a forWard citation), and a citation in the 
particular patent to a further patent (i.e., a backWard citation). 
These citations may also be Weighted to account for the 
values of the other patents. 
[0024] For example, in a netWork of three or more patents, 
the value of a patent may be calculated based on the citations 
of the patents to each other and the corresponding values of all 
the patents in the netWork. In one instance, a ?rst patent may 
include a citation from a second patent ?led or granted sub 
sequent to the ?rst patent (e.g., a forWard citation), and a 
citation to a third patent ?led or granted prior to the ?ling or 
granting of the ?rst patent (e. g., a backWard citation). These 
forWard and backWard citations may be Weighted based on 
the value of the patent from Which the citation originates or 
terminates. In this instance, the value of the patent may be 
calculated based on the Weighted citations to and from the 
?rst patent, rendering a value With respect to the other patents 
in the netWork (i.e., the second and third patents in the instant 
example). 
[0025] In a further example, a value of a particular patent in 
a netWork at a particular time may be calculated by identify 
ing each citation to or from the particular patent, Weighting 
these citations in relationship to each patent and each citation 
in the netWork formed at the particular point in time, and 
calculating the value based on the Weighted citations. A cita 
tion may comprise a forWard citation or a backWard citation. 
The forWard citation may correspond to a sub sequent citation 
of the particular patent as prior art in a future patent, and may 
indicate a greater value of the particular patent. A backWard 
citation may correspond to a citation by the particular patent 
to prior art of a historic patent, and may indicate a lesser value 
of the particular patent. The Weighting of each citation may be 
based on, or relative to, each patent and each citation in the 
netWork formed at the particular time. 
[0026] This disclosure is also related to predicting a poten 
tial value of a patent on the basis of a plurality of patent 
values. The techniques described beloW may also display this 
potential value to a user, potentially as the predicted value 
changes or has changed over time. For example, a plurality of 
values for a patent may be calculated representing the values 
of a patent at different times. The plurality of patents values 
may be values up to a particular point in time. These values 
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may then facilitate generation of prediction data indicating a 
predicted potential of the patent (e.g., an expected lifetime 
value of the patent, a value of the patent at a future time). This 
potential may be displayed to a user in a static or dynamic 
manner to indicate the potential of the patent. 
[0027] The discussion ?rst includes a section entitled 
“Overview,” Which provides a general overvieW of techniques 
of this disclosure. Second, a section entitled “Illustrative 
Example: A NetWorkApproach” is included, Which describes 
an example netWork-based technique to calculate patent 
value. Third, a section entitled “Illustrative Example: UtiliZ 
ing Calculated Patent Scores” is provided, Which describes 
techniques for calculating and utiliZing patent scores. Fourth, 
a section entitled “Illustrative Example: Predicting Patent 
Value” provides a description of techniques to assess patent 
innovation and predict patent value. Lastly, a section entitled 
“Illustrative Example: Assessing Patent Value at a Firm 
Level” describes an example for applying the techniques 
discussed herein to assess patent value for a ?rm (e.g., a 
particular company, group, or other entity). 
[0028] This brief introduction, including section titles and 
corresponding summaries, is provided for the reader’s con 
venience and is not intended to limit the scope of the claims, 
nor the proceeding sections. Furthermore, the techniques 
described in detail beloW may be implemented in a number of 
Ways and in a number of contexts. One example implemen 
tation and context is provided With reference to the folloWing 
?gures, as described beloW in more detail. It is to be appre 
ciated, hoWever, that the folloWing implementation and con 
text is but one of many. 

OvervieW 

[0029] FIG. 1 illustrates an example architecture 100 in 
Which patent value calculation, prediction, and other claimed 
techniques may be implemented. Here, the techniques are 
described in the context of a computing device 102 to access 
a content site 126 over a netWork(s) 124. For instance, com 
puting device 102 may access content site 126 to retrieve 
patent data from a patent database 128 storing a plurality of 
patents in an electronic format. As is knoWn, these patents 
comprise documents that represent and elucidate a set of 
exclusive rights granted by a state, such as a national govem 
ment, to an inventor or an assignee for a limited period of 
time. These patents are available to the public in exchange for 
this limited exclusivity. While the techniques described 
herein are illustrated With reference to patents, it is to be 
appreciated that these techniques may similarly apply to 
patent applications (published or unpublished), academic 
papers, and/or any other types of documents that utiliZe for 
Ward and/or backWard citations. 
[0030] In architecture 100, computing device 102 may 
comprise any combination of hardWare and/ or softWare 
resources con?gured to process data. Computing device 102 
may be implemented as any number of computing devices, 
including a server, a personal computer, a laptop computer, 
and a cell phone. Computing device 102 is equipped With one 
or more processors 104 and memory 106. Processor(s) 104 
may be implemented as appropriate in hardWare, softWare, 
?rmware, or combinations thereof. SoftWare or ?rmWare 
implementations of processor(s) 104 may include computer 
executable instructions Written in any suitable programming 
language to perform the various functions described herein. 
[0031] Memory 106 may be con?gured to store applica 
tions and data. An application, such as a patent valuation 
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module 108 or a prediction module 114, running on comput 
ing device 102 computes a patent value and potential. Patent 
valuation module 108 may include a Weighting module 110 
Which Weights a citation(s), and calculation module 112 
Which calculates a patent value based at least on the Weighted 
citation(s). For example, Weighting module 110 may apply a 
scaling factor to a citation based on a strength of an associa 
tion betWeen tWo patents. Thereafter, calculation module 112 
may calculate a patent value based on the Weighted citation 

(S) 
[0032] Prediction module 114, meanWhile, may include a 
calculation module 116, a generation module 118, a modeling 
module 120, and a display module 122. In one aspect, these 
modules facilitate prediction of a potential of a patent (e.g., an 
expected lifetime value of the patent). For example, calcula 
tion module 112 may calculate a plurality of patent values for 
a patent utiliZing the technique discussed above With respect 
to calculation module 112, or other techniques, such as the 
Trajtenberg method discussed beloW. MeanWhile, generation 
module 118 may generate prediction data based on the plu 
rality of patent values. This prediction data may indicate a 
predicted potential of the patent. In addition, modeling mod 
ule 120 may model a trajectory of the patent based on the 
prediction data, While display module 122 may display or 
generate data to display the modeled trajectory. 
[0033] Although memory 106 is depicted in FIG. 1 as a 
single unit, memory 106 may include one or a combination of 
computer-readable storage media. Computer-readable stor 
age media includes, but is not limited to, volatile and non 
volatile, removable and non-removable media implemented 
in any method or technology for storage of information, such 
as computer-readable instructions, data structures, program 
modules or other data. Additional types of computer storage 
media that may be present include, but are not limited to, 
PRAM, SRAM, DRAM, other types of RAM, ROM, electri 
cally erasable programmable read-only memory (EEPROM), 
?ash memory or other memory technology, compact disc 
read-only memory (CD-ROM), digital versatile disks (DVD) 
or other optical storage, magnetic cassettes, magnetic tape, 
magnetic disk storage or other magnetic storage devices, or 
any other medium Which can be used to store the desired 
information and Which can be accessed by a computing 
device. 

[0034] Computing device 102 may also include communi 
cations connection(s) that alloW computing device 102 to 
communicate With a stored database, another computing 
device or server, user terminals, and/or other devices on a 
netWork. Computing device 102 may also include input 
device(s) such as a keyboard, mouse, pen, voice input device, 
touch input device, etc., and output device(s), such as a dis 
play, speakers, printer, etc. 
[0035] In the example of FIG. 1, computing device 102 
accesses content site 126 via netWork 124. NetWork 124 may 
include any one or combination of multiple different types of 
netWorks, such as Wireless netWorks, local area netWorks, and 
the Internet. Content site 126, meanWhile, may be hosted on 
one or more servers having processing and storage capabili 
ties. In one implementation, content site 126 is implemented 
as a plurality of servers storing patent data in electronic for 
mat. For example, content site 126 may be the Us. Patent and 
Trademark O?ice Which provides access to patents in elec 
tronic format. HoWever, other sites Which store and provide 
access to patents or other documents are Within the scope of 
this disclosure. 
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[0036] Here, content site 126 includes a patent database 
128 storing patent data. The patent data may include any data 
relating to patents, such as patent numbers, ?ling dates, cita 
tions Within the patents, assignee information, etc. Content 
site 126 may be con?gured to provide such patent data upon 
request from a computing device, such as computing device 
102, or may be con?gured to automatically provide such data 
at regular intervals. 
[0037] FIG. 2 illustrates an example patent netWork 200 
and associations among the patents Within netWork 200. 
Here, netWork 200 includes ten patents (i.e., nodes Pl-Plo) 
arranged in chronological order (e.g., P 1 Was ?led or granted 
before P2, and so forth), and fourteen associations or links. 
Each node represents a patent and each arroW represents a 
citation in one patent to another patent. In this example, FIG. 
2 may be referred to as a directed graph. 

[0038] For example, a citation Within P5 to P 1 is represented 
as an arroW pointing from P5 to P 1, and is de?ned herein as a 
backWard citation for P5. MeanWhile, a citation from another 
patent to P5 is represented as an arroW pointing to P5, and is 
de?ned herein as a forWard citation for P5. As illustrated, P5 
has a forWard citation to P7, as illustrated by the arroW point 
ing from P7 to P5. The arroW pointing from P7 to P5 also 
represents a backWard citation for P7. In this manner, a for 
Ward citation for one patent may represent a backward cita 
tion for another patent. 
[0039] In one implementation, the patent data (e.g., ?ling 
dates, citation information, etc.) de?ning the associations of 
the patents in the network is obtained from a patent database. 
For instance, the patent data may be retrieved from a patent 
database 128 of content site 126.Alternatively, the patent data 
may be previously stored Within a device implementing tech 
niques described herein or provided to the device through a 
computer readable medium. 
[0040] FIG. 3 illustrates a table 300 corresponding to the 
associations of patent netWork 200. The roWs and columns, of 
table 300 represent patents from the example shoWn in FIG. 2, 
and the elements in table 300 represent the associations 
betWeen the patents. For example, the “1” illustrated at col 
umn Pl, roW P5, represents a citation in P5 to P1, and the “1” 
illustrated at column P2, roW P5, represents a citation in P5 to 
P2. Although represented as binary values (i.e., “1”s and “0”s) 
in FIG. 3, these elements may also be Weighted to represent 
non-binary values (e.g., a fraction, decimal, etc.), as 
described in detail beloW. 
[0041] FIG. 4 illustrates an example of a patent netWork 
400 having a super node. Patent netWork 400 is similar to 
patent netWork 200 With the addition of a super node (PO). 
Each arroW represents an association betWeen the super node 
and a corresponding patent Within netWork 400. Further, each 
arroW is bi-directional, representing an association from a 
patent to the super node and an association from the super 
node to the patent. For example, the arroW betWeen P l and the 
super node represents an association from P1 to the super 
node and an association from the super node to P1. As in 
further detail hereafter, the addition of the super node helps 
facilitate computation of a value of a patent Within the net 
Work. In one instance, the super node may be represented as 
the US. Patent and Trademark Of?ce in the regulation of 
patent prosecution and determination of citations, Which may 
facilitate formation of a patent netWork. 
[0042] FIG. 5 illustrates an algorithm 500 utiliZed in one 
aspect of this disclosure. Algorithm 500 facilitates the com 
putation of a value of a patent Within a netWork, for example 
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the value of a patent With netWork 200 or 400. The algorithm 
begins by forming a matrix 502. Here, matrix 502 represents 
the associations of the patents in patent netWork 200, Which 
may comprise each patent granted Within a particular country 
or countries, a subset of patents granted Within one or more 

countries, or the like. For instance, the patent netWork 200 
may comprise each patent granted by the United States Patent 
and Trademark O?ice (USPTO) over a speci?ed timeframe. 

[0043] Within matrix 502, each element represents a cita 
tion from one patent to another patent in the netWork. Here, 
each element in matrix 502 is represented as a binary value 
indicating that an association (i.e., a citation) does or does not 
exist. In matrix 502, a “1” indicates that an association exists 
and a “0” indicates that an association does not exist. Alter 
natively, as discussed in detail later, each element could be 
represented as a Weighted element indicating a presence and/ 
or strength of the association. 

[0044] After matrix 502 is formed, matrix 502 is sorted 
(e.g., partitioned and/or reorganized) based on a classi?cation 
of each patent (e.g., an ordering schema). In one implemen 
tation, the patents are classi?ed based on the types of cita 
tions. For example, the patents may be classi?ed into one of 
three categories, such as patents having forWard citations but 
no backWard citations (i.e., a “dangling patent”), patents hav 
ing both forWard and backWard citations (i.e., a “core 
patent”), and patents having no forWard citations (i.e., a “dud 
patent”). Here, the elements Within matrix 502 are sorted 
based on the classi?cation of the patents. The sorting can also 
include ordering the elements by time. 
[0045] Sorted matrix 504 is then augmented by adding a 
roW and column to matrix 504, consequently, forming matrix 
506. This step represents the addition of a super node, such as 
the super node shoWn in FIG. 4, to indicate a link to and from 
the super node. The addition of this roW and column ensures 
that no roW in the matrix Will be all Zeros, thus avoiding the 
scenario Where the matrix is unsolvable. Next, matrix 506 is 
roW-normaliZed to form matrix 508. This normaliZation may 
include calculating a sum for each roW and dividing each 
element in the roW by the corresponding sum for that roW. 

[0046] Row-normalized matrix 508 is then solved to iden 
tify a value of a patent (or a “patent score”). Matrix 508 can be 
solved by a poWer method or an e?icient linear-algebra 
method. Thereafter, solved matrix 510 is sorted and normal 
iZed to output matrix 512. By solving this linear system a 
patent value can be calculated for one or all of the patents 
represented Within matrix 502. In aspects of this disclosure, 
the patent values are calculated at a speci?ed time (e.g., daily, 
Weekly, monthly, annually, or the like), and the values are 
stored to monitor the patent’s value over time. 

[0047] After the value of the patent has been calculated, the 
value may be used for an array of purposes. For instance, the 
value may be used to estimate the current social value of the 
patent Within a particular patent netWork or market, used to 
calculate the overall value of an organiZation or other entity, 
or used to determine a market value for Which the patent can 
be sold. 

[0048] In one example, a value of a patent may be used to 
estimate social value of a patent innovation (SV), ?rm value 
of the patent innovation (FV), or intellectual property value of 
the patent innovation (IPV). Social value may suggest society 
bene?ts, regardless of a ?rm’s ability to extract pro?ts. Mean 
While, ?rm value may suggest that the ?rm has other 
























