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generates keyword reports for a subject mobile application. The reports include a set
of most relevant keywords for the subject mobile application with their associated
ranking and result value. The ranking of a keyword is the subject mobile applica-
tion's position in a search result for the keyword. A result value is determined for
each keyword as well, where the result value is the number of mobile applications
found in a search result for the keyword. Based on the ranking and result value of
each keyword, a weight value is determined for each keyword. The weight value in-
dicates the relevance of the keyword for the subject mobile application. A set of
keywords are sorted and selected based on the weight value and a keyword report is
generated that includes the set of keywords along with their rankings.
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KEYWORD REPORTING FOR MOBILE APPLICATIONS

BACKGROUND
[0001] This invention relates generally to the field of keyword selection, in particular to
keyword selection for mobile applications.
[0002] Keyword search is a common way for users to search for content over the
internet. The same applies for application search at application stores. Mobile or portable
electronic device users often tend to search for applications using keywords. For example, if
a user wants to search for a coffee related application, the user may search for keywords such
as coffee, barista, coffee shop and the like. Application developers may tag a few keywords
they find relevant to their application. It may be highly beneficial for application developers
to obtain a keyword report relevant to their application that includes a list of the most

relevant keywords and their rankings related to the application domain.

SUMMARY
[0003] A keyword reporting system for mobile applications configures reports that
include a set of most relevant keywords and associated rankings for a subject mobile
application. The system collects a set of keywords from public sources such as a plurality of
mobile applications that are a part of one or more application stores, for example, the 10S app
store or the Google Play or other such similar application stores. Additionally, it can receive
keywords from a user such as an application developer or collect keywords from private

sources such as an open source word list. Based on the collected set of keywords, the system
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builds a keyword dictionary that supports keywords for a set of languages. The keyword
dictionary is stored in a keyword storage database and is maintained periodically.

[0004] On receiving a request for selecting keywords for a subject mobile application, the
keyword reporting system retrieves a list of keywords from the keyword storage database that
have a ranking for the subject mobile application. The ranking of a keyword is the subject
mobile application’s position in a search result for the keyword. A result value is determined
for each keyword as well, where the result value is the number of mobile applications found
in a search result for the keyword. For each of the keywords, a weight value is determined
based on a frequency analysis of the keyword amongst the mobile applications that have a
ranking for the keyword. The weight value indicates the relevance of the keyword for the
subject mobile application. . A set of keywords are sorted and selected based on the weight
value and a keyword report is generated that includes the set of keywords along with their
rankings. The mobile application developer or any other user can view the keyword report
and perform further analysis on keyword usage for their mobile application or the subject

mobile application.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a block diagram illustrating a computing environment for keyword
reporting system for mobile applications according to one embodiment of the present
disclosure.
[0006] FIG. 2 is a block diagram illustrating logical components of a keyword reporting
system for mobile applications according to one embodiment of the present disclosure.
[0007] FIG. 3 is a flow diagram illustrating a method for determining and selecting
keywords for a mobile application according to one embodiment of the present disclosure.
[0008] FIG. 4 is an exemplary report illustrating keyword rankings for a mobile
application according to one embodiment of the present disclosure.
[0009] The figures depict various embodiments of the present invention for purposes of
illustration only. One skilled in the art will readily recognize from the following discussion
that alternative embodiments of the structures and methods illustrated herein may be

employed without departing from the principles of the invention described herein.
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DETAILED DESCRIPTION
OVERVIEW
[0010] FIG. 1 is a block diagram illustrating a computing environment for keyword
reporting system for mobile applications according to one embodiment of the present
disclosure. The computing environment 100 shown by Fig. 1 comprises one or more client
devices 106, a network 102, one or more mobile application stores 104 and a keyword
reporting system for mobile applications 108. In alternative configurations, different and/or
additional components may be included in the system environment 100.
[0011] The client devices 106 are one or more computing devices capable of receiving
user input as well as transmitting and/or receiving data via the network 102. In one
embodiment, a client device 106 is a smartphone, a tablet or a conventional computer system,
such as a desktop or laptop computer. Alternatively, a client device 106 may be a device
having computer functionality that accesses a set of mobile applications. A client device 106
is configured to communicate via the network 102. In one embodiment, a client device 106
executes an application allowing a user of the client device 106 to interact with the keyword
reporting system for mobile applications 108. For example, a client device 106 executes a
browser application to enable interaction between the client device 106 and the keyword
reporting system 108 via the network 102. In another embodiment, a client device 106
interacts with the keyword reporting system 108 through an application programming
interface (API) running on a native operating system of the client device 106, such as IOS®
or ANDROID™,
[0012] The client devices 106 are configured to communicate via the network 102, which
may comprise any combination of local area and/or wide area networks, using both wired
and/or wireless communication systems. In one embodiment, the network 102 uses standard
communications technologies and/or protocols. For example, the network 102 includes
communication links using technologies such as Ethernet, 802.11, worldwide interoperability
for microwave access (WiMAX), 3G, 4G, code division multiple access (CDMA), digital
subscriber line (DSL), etc. Examples of networking protocols used for communicating via
the network 102 include multiprotocol label switching (MPLS), transmission control
protocol/Internet protocol (TCP/IP), hypertext transport protocol (HTTP), simple mail
transfer protocol (SMTP), and file transfer protocol (FTP). Data exchanged over the network
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120 may be represented using any suitable format, such as hypertext markup language
(HTML) or extensible markup language (XML). In some embodiments, all or some of the
communication links of the network 102 may be encrypted using any suitable technique or
techniques.

[0013] One or more mobile application stores 104 may be coupled to the keyword
reporting system 108 that provides keyword reports for applications that are executed by a
client device 106. A mobile application store 104 includes downloadable mobile applications
and catalogs for the mobile applications. A mobile application developer provides a set of
known keywords that allow the mobile application to be searchable based on those keywords.
Additionally keywords can be extracted from the metadata information such as the title,
description, URL, publisher, categories, sub-categories, application store searches, etc. for
the mobile application that is stored in the mobile application store 104. Exemplary mobile
application stores include the Apple 10S Store, Google Play store, Amazon application store,
Mac application store, Windows application store and other such stores.

[0014] The keyword reporting system for mobile applications 108 analyzes keywords for
a subject mobile application and generates reports that include a list of relevant keywords for
the subject mobile application based on determined relevance weights for the keywords. The
keyword reporting system 108 retrieves keywords from a keyword dictionary that is built
based on keywords collected from the metadata of the plurality of applications from one or
more mobile application stores. Examples of metadata include the title of the application, the
description of the application, user comments or rating for the application, information about
the publisher of the application, etc. Additionally, a user such as the application developer
may request to add to the list of keywords. For each keyword, the keyword reporting system
determines a ranking. A ranking is based on the position of a mobile application in a search
result for the keyword.

[0015] Additionally, a result value is determined for each keyword that is based on the
number of mobile applications found in the search results of each keyword. For each of the
keywords, a weight value is determined based on a frequency analysis of the keyword
amongst the mobile applications that have a ranking for the keyword and the top N keywords
are selected. The selected N keywords are sorted based on the weight value and is used to

generate the keyword ranking report for the subject mobile application.
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[0016] FIG. 2 is a block diagram illustrating logical components of a keyword reporting
system for mobile applications according to one embodiment of the present disclosure. The
logical components include a keyword dictionary builder 201, keyword ranking and result
value module 202, a keyword weight determination module 204 and a keyword selection
module 206.

[0017] The keyword dictionary builder 201 builds a keyword dictionary that includes a
master-list of keywords collected from one or more public or private sources. It supports
keywords for a set of languages as well as phrase-based keywords such as “homes for sale.”
The public sources include keywords collected from the metadata of published mobile
applications at one or more mobile application stores. Example metadata include application
title, description, publisher name, URL, application search suggestions, etc. The private
sources include collecting keywords from an open-source word list or other such third-party
source.

[0018] Each keyword has a status of either active or inactive stored based on a set of
countries and a set of application platforms. A keyword is marked inactive if it already exists
in the dictionary; or is one of a set of “stop words,” such as to, go, in, a, etc.; or if the
keyword does not have a significant number of mobile applications returned on a search for
the keyword. A user-provided keyword may be always marked as active.

[0019] Keywords are scraped periodically. Scraping a keyword involves searching for
mobile applications in one or more mobile application stores 104 for the keyword. Each
keyword is stored in the keyword storage database 220 with its associated information such
as “date created,” the status of the keyword (active/inactive) for each country and each
application platform, the results on last scrape for each country and each application platform
and the source of the keyword.

[0020] The keyword dictionary builder maintains the keyword dictionary by periodically
scraping keywords, discovering new keywords, adding custom keywords from a user,
updating the active/inactive status, and removing inactive keywords.

[0021] On receiving a request for generating a keyword report for a mobile application,
the keyword ranking and result value module 202 retrieves a set of relevant keywords for the
subject mobile application. For example, a request to generate a keyword report for

“Starbucks coffee company” application is received. A subset of keywords is retrieved from
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the keyword storage database 220. For the example above, the set of keywords may include,

2% 2% 29 CC 2% 2%

amongst others, “coffee,” “sbux,” “starbucks,” “coffee order,” “egift,” “tea,” “tipping,” “food
watch,” “fod” and “mobile payment”. For each keyword, the keyword ranking and result
value module 202 determines a ranking and a result value. A ranking is the subject mobile
applications position in the search result for the keyword. For the example above, when a
search is conducted for the keyword “coffee”, “Starbucks coffee company” may be at
position 1, or if a search is conducted for the keyword “food watch”, “Starbucks coffee
company” may be at position 25, thus 1 and 25 are rankings for the keywords “coffee” and
“food watch” for the mobile application “Starbucks coffee company”. The position of the
application for a keyword may be obtained from one or more application stores 104.

[0022] Further, for each keyword, a result value is determined by conducting a search for
each keyword. The result value is the total number of mobile applications that are included in
the search result for the keyword at one or more application stores 104. For the example
above, the search for keyword “coffee” returns a list of 2100 mobile applications and the
search for keyword “food watch” returns a list of 2050 mobile applications.

[0023] The keyword weight determination module 204 receives the set of keywords
along with their rankings and result values.. For each of the keywords, a weight value is
determined based on a frequency analysis of the keyword amongst the mobile applications
that have a ranking for the keyword. For each keyword, a list of mobile applications that have
a ranking for the keyword is obtained. The number of mobile applications included in that list
is extracted from the result value of the keyword.

[0024] For each mobile application in the list, the frequency of the keyword appearing in
the associated information of the mobile application is determined. For example, the
occurrence of the keyword in the application’s title is counted. The count is divided by the
result value, and a numerical weight value is determined. The weight value indicates the
relevance of the keyword across the list of mobile applications for that keyword.

[0025] Continuing the example above, the frequency of the keyword “coffee” across the
titles of 2100 mobile applications is 2000, and the frequency of the keyword “food watch”
across the titles of 2050 mobile applications is 150. The weight value for the keyword is
determined to be 2000/2100 (i.e. approximately 0.9) whereas the weight value for the

keyword is determined to be 150/2050 (i.e. 0.073). The example shows that the keyword
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“coffee” is more relevant to the mobile application “Starbucks coffee company” than the
keyword “food watch.” If the weight value for a keyword is 0, the keyword is marked as
inactive. For example, a typo in the description of an application may get the keyword
included in the retrieved set of keywords but may not occur in the title of any mobile
applications, such as the keyword “fod” may not be found in any of the mobile application
titles. The weight value for such a keyword may be zero, leading the system to mark the
keyword as inactive.

[0026] The keyword selection module 206 receives the set of keywords and an associated
weight value for each keyword. and selects the top N (e.g., N = 25) keywords based on the
weight value of each keyword (i.e., if the weight value is higher, the keyword is more
relevant to the subject mobile application). For the example above, the keyword “coffee” is
at the top of the list with a weight value of 0.9.

[0027] The keyword selection module 206 sorts each of the set of N keywords based on
their weight value to generate a keyword report with the sorted list of top N keywords for the

subject mobile application. Continuing with the example, the top five keywords based on the

2% 2% 2%

weight value include “coffee,” “starbucks,” “sbux,” “ starbucks coffee,” and “coffee order.”
The generated report displays the top N keywords and includes the ranking and the result
value of each keyword.

[0028] FIG. 3 is a flow diagram illustrating a method for selecting keywords for a
mobile application according to one embodiment of the present disclosure. The keyword
reporting system for mobile applications 108 receives 302 keywords for a plurality of mobile
applications from one or more application stores 104. The keywords may be extracted from
the metadata of a published mobile application such as from the title, description, or
publisher/developer provided keywords and similar metadata. Based on the keywords, a
keyword dictionary is generated 304 and the keyword dictionary is stored in the keyword
storage database 220. The keyword dictionary is maintained over a regular period of time.
The keyword reporting system 108 receives 306 a request to determine keywords for a
subject mobile application. In response to the request, the keyword reporting system 108
retrieves 308 from the keyword dictionary stored in the keyword storage database 220, a

subset of keywords associated with the subject mobile application.
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[0029] The keyword reporting system 108 determines 310 a ranking for each keyword,
wherein the ranking is the subject mobile application’s position in a search result for the
keyword. Further, for each keyword a result value is determined 312, the result value
indicating the number of mobile applications returned in a search result for the keyword.
[0030] Based on the ranking and the result value for each keyword, a weight value is
calculated 314 that determine the relevance of the keyword for the subject mobile application
based on a keyword frequency analysis across the mobile applications that have a ranking for
the keyword. Based on the weight value, the keywords are sorted, and the top N keywords are
selected 316. The N keywords are listed along with their ranking and result values to
generate a keyword report that is sent to the user in response 318 to the request for selecting
keywords for the subject mobile application.

[0031] FIG. 4 is an exemplary report illustrating keyword rankings for a mobile
application according to one embodiment of the present disclosure. The exemplary keyword
report is for subject mobile application “starbucks” 408 published at iOS Store, an
application store 412. The report includes the list of top keywords 405 with its ranking 420
and result value 410. Additionally, the graph 430 shows the keyword rank of each of the
keywords over a period of time (e.g. Jan 2015 — Mar. 2015).

SUMMARY

[0032] The foregoing description of the embodiments of the invention has been presented
for the purpose of illustration; it is not intended to be exhaustive or to limit the invention to
the precise forms disclosed. Persons skilled in the relevant art can appreciate that many
modifications and variations are possible in light of the above disclosure.

[0033] Some portions of this description describe the embodiments of the invention in
terms of algorithms and symbolic representations of operations on information. These
algorithmic descriptions and representations are commonly used by those skilled in the data
processing arts to convey the substance of their work effectively to others skilled in the art.
These operations, while described functionally, computationally, or logically, are understood
to be implemented by computer programs or equivalent electrical circuits, microcode, or the
like. Furthermore, it has also proven convenient at times, to refer to these arrangements of

operations as modules, without loss of generality. The described operations and their
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associated modules may be embodied in software, firmware, hardware, or any combinations
thereof.

[0034] Any of the steps, operations, or processes described herein may be performed or
implemented with one or more hardware or software modules, alone or in combination with
other devices. In one embodiment, a software module is implemented with a computer
program product comprising a computer-readable medium containing computer program
code, which can be executed by a computer processor for performing any or all of the steps,
operations, or processes described.

[0035] Embodiments of the invention may also relate to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the required purposes,
and/or it may comprise a general-purpose computing device selectively activated or
reconfigured by a computer program stored in the computer. Such a computer program may
be stored in a non-transitory, tangible computer readable storage medium, or any type of
media suitable for storing electronic instructions, which may be coupled to a computer
system bus. Furthermore, any computing systems referred to in the specification may include
a single processor or may be architectures employing multiple processor designs for
increased computing capability.

[0036] Embodiments of the invention may also relate to a product that is produced by a
computing process described herein. Such a product may comprise information resulting
from a computing process, where the information is stored on a non-transitory, tangible
computer readable storage medium and may include any embodiment of a computer program
product or other data combination described herein.

[0037] Finally, the language used in the specification has been principally selected for
readability and instructional purposes, and it may not have been selected to delineate or
circumscribe the inventive subject matter. It is therefore intended that the scope of the
invention be limited not by this detailed description, but rather by any claims that issue on an
application based hereon. Accordingly, the disclosure of the embodiments of the invention is
intended to be illustrative, but not limiting, of the scope of the invention, which is set forth in

the following claims.
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WHAT IS CLAIMED IS:

1. A method for selecting keywords for mobile applications, the method
comprising:

receiving a set of keywords for each of a plurality of mobile applications from one
or more application stores;

generating a keyword dictionary that includes the set of received keywords and
information associated therewith;

receiving a request to determine keywords for a subject mobile application of the
plurality of mobile applications;

retrieving a subset of keywords associated with the subject mobile application
from the keyword dictionary;

determining a ranking for each keyword, wherein a ranking is the subject mobile
application’s position in a search result of each of the subset of keywords;

determining a result value for each subset of keywords, wherein the result value
indicates the number of mobile applications found in a search for each of
the subset of keywords;

calculating a weight value for each keyword based on the ranking and result value
of each keyword,;

sorting the keywords based on the weight value of the subset of keywords;

selecting a plurality of the subset of keywords based on the sorting; and

sending, responsive to the request, the selected keywords and the corresponding

ranking therefore for display to a user.

2. The method of claim 1, wherein the associated information for keywords
includes the status of the keyword for one or more countries and the status of the keyword for

one or more mobile application stores.

10
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3. The method of claim 1, wherein the set of keywords in the keyword dictionary
are scraped at a predefined time interval, wherein scraping includes determining the number

of mobile applications returned as a result of a search for the keyword.

4. The method of claim 2, wherein the status of the keyword is at least one of

active or inactive.

5. The method of claim 1, wherein calculating the weight value for each keyword
further comprises:
receiving the ranking and the result value for the keyword;
receiving a list of mobile applications that have a ranking for the keyword;
determining a frequency of the keyword in the metadata of each mobile
application in the received list; and
computing a numerical weight value based on the determined frequency of the

keyword.

6. The method of claim 1, wherein receiving a set of keywords further includes
receiving keywords from at least one of a user, an open-source custom word list or extracting

keywords from the metadata of the subject application.

7. The method of claim 6, wherein the status of the keywords received from the

user is always active.

8. The method of claim 6, wherein the metadata of the subject application

includes title, description, publisher, URL, categories and sub-categories.

9. The method of claim 1, wherein the ranking is based on an aggregation of the

ranking from each of the one or more mobile application stores.

11
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10. The method of claim 1, wherein the selected keywords are associated with one

of the plurality of the mobile application stores.

11. A computer program product for determining and selecting keywords for
mobile applications, the computer program product comprising a computer-readable storage
medium containing computer program code for:

receiving a set of keywords for each of a plurality of mobile applications from one
or more application stores;

generating a keyword dictionary that includes the set of received keywords and
information associated therewith;

receiving a request to determine keywords for a subject mobile application of the
plurality of mobile applications;

retrieving a subset of keywords associated with the subject mobile application
from the keyword dictionary;

determining a ranking for each keyword, wherein a ranking is the subject mobile
application’s position in a search result of each of the subset of keywords;

determining a result value for each subset of keywords, wherein the result value
indicates the number of mobile applications found in a search for each of
the subset of keywords;

calculating a weight value for each keyword based on the ranking and result value
of each keyword,;

sorting the keywords based on the weight value of the subset of keywords;

selecting a plurality of the subset of keywords based on the sorting; and

sending, responsive to the request, the selected keywords and the corresponding

ranking therefore for display to a user.

12.  The computer program product of claim 11, wherein the associated
information for keywords includes the status of the keyword for one or more countries and

the status of the keyword for one or more mobile application stores.

12
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13.  The computer program product of claim 11, wherein the set of keywords in the
keyword dictionary are scraped at a predefined time interval, wherein scraping includes
determining the number of mobile applications returned as a result of a search for the

keyword.

14.  The computer program product of claim 12, wherein the status of the keyword

is at least one of active or inactive.

15.  The computer program product of claim 11, wherein calculating the weight
value for each keyword further comprises:
receiving the ranking and the result value for the keyword;
receiving a list of mobile applications that have a ranking for the keyword;
determining a frequency of the keyword in the metadata of each mobile
application in the received list; and
computing a numerical weight value based on the determined frequency of the

keyword.

16.  The computer program product of claim 11, wherein receiving a set of
keywords further includes receiving keywords from at least one of a user, an open-source

custom word list or extracting keywords from the metadata of the subject application.

17.  The computer program product of claim 16, wherein the status of the

keywords received from the user is always active.

18.  The computer program product of claim 16, wherein the metadata of the

subject application includes title, description, publisher, URL, categories and sub-categories.

19.  The computer program product of claim 11, wherein the ranking is based on

an aggregation of the ranking from each of the one or more mobile application stores.

13
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20.  The computer program product of claim 11, wherein the selected keywords

are associated with one of the plurality of the mobile application stores.

21. A computer program product for determining and selecting keywords for mobile
applications, the computer program product comprising a computer-readable storage medium
containing computer program code that comprises:

a keyword dictionary build module configured to generate a keyword dictionary
that includes a set of received keywords and information associated
therewith;

a keyword ranking and result value module configured to determine ranking and
result value of keywords retrieved from the keyword dictionary, wherein a
ranking is the subject mobile application’s position in a search result of
each of the subset of keywords and the result value indicates the number of
mobile applications found in a search for each of the subset of keywords;

a keyword weight value module configured to calculate the weight value of the
retrieved keywords wherein the weight value is based on the ranking and
result value of each keyword; and

a keyword selection module configured to select a plurality of the subset of

keywords based on the weight value of the keyword.

22, The computer program product of claim 21, wherein the associated
information for keywords includes the status of the keyword for one or more countries and

the status of the keyword for one or more mobile application stores.

23.  The computer program product of claim 21, wherein the keyword dictionary
build module is configured to scrape the set of keywords at a predefined time interval,
wherein scraping includes determining the number of mobile applications returned as a result

of a search for the keyword.

24.  The computer program product of claim 21, wherein the keyword weight

determination module is configured to calculate the weight value further comprises:

14
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receiving the ranking and the result value for the keyword;

receiving a list of mobile applications that have a ranking for the keyword;

determining a frequency of the keyword in the metadata of each mobile application in the
received list; and

computing a numerical weight value based on the determined frequency of the keyword.

25..  The computer program product of claim 21, wherein the keyword dictionary
build module is configured to receive a set of keywords from at least one of a user, an open-

source custom word list or extracting keywords from the metadata of the subject application.

26.  The computer program product of claim 25, wherein the metadata of the

subject application includes title, description, publisher, URL, categories and sub-categories.

15
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