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(57) ABSTRACT 

Systems and methods for retrieving social network messages 
and/or web pages in response to search queries are described. 
One embodiment of the invention includes generating a word 
list from at least a portion of the content of the web page using 
a web and message server system, generating an initial list of 
relevant terms based upon the word list using the web and 
message server system, identifying additional relevant terms 
using messages posted to at least one social network based 
upon the initial list of relevant terms, and creating an updated 
list of relevant terms by using the web and server system to 
combine terms in the initial list of relevant terms with the 
additional relevant terms identified using messages posted to 
at least one Social network. 
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SYSTEMS AND METHODS FOR 
IDENTIFYING TERMS RELEVANT TOWEB 

PAGES USING SOCIAL NETWORK 
MESSAGES 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/966,921, filed Dec. 13, 2010. U.S. 
patent application Ser. No. 12/966,921 claims priority to U.S. 
Provisional Patent Application No. 61/285,944, filed Dec. 11, 
2009. The disclosure of U.S. patent application Ser. No. 
12/966,921 and U.S. Provisional Patent Application No. 
61/285,944 are hereby incorporated by reference in their 
entirety. 

BACKGROUND 

0002 The invention generally relates to messaging in 
Social networks, and more particularly relates to matching 
messages to web pages. 
0003. Due to the tremendous amount of information avail 
able on the Internet, finding the most appropriate information 
or content that a searcher is looking for can be quite difficult. 
Likewise, locating and/or associating or linking messages 
from a social network with relevant content, e.g., web pages, 
can prove even more difficult given the inherent limited 
nature of the messages in both content and actual characters in 
the messages. 

SUMMARY OF THE INVENTION 

0004 Systems and methods for retrieving social network 
messages and/or web pages in response to search queries in 
accordance with embodiments of the invention are described. 
One embodiment of the invention includes generating a word 
list from at least a portion of the content of the web page using 
a web and message server system, generating an initial list of 
relevant terms based upon the word list using the web and 
message server system, identifying additional relevant terms 
using messages posted to at least one social network based 
upon the initial list of relevant terms, and creating an updated 
list of relevant terms by using the web and server system to 
combine terms in the initial list of relevant terms with the 
additional relevant terms identified using messages posted to 
at least one Social network. 

0005. In a further embodiment of the invention generating 
a word list from at least a portion of the content of the web 
page using a web and message server system includes extract 
ing desired content from the web page, and generating a list of 
words utilized in the extracted web page content. 
0006. In another embodiment of the invention the desired 
content extracted from the web page includes content from 
the group made up of the title, URL, links, and body of the 
web page. 
0007. In a still further embodiment of the invention, 
extracting desired content from the web page includes per 
forming document object model analysis on the web page. 
0008. In still another embodiment of the invention, gener 
ating a list of words utilized in the extracted web page content 
includes generating a list of words that appear in the extracted 
web page content, filtering the list of words to eliminate 
words identified in a predetermined list of stop words, and 
filtering the list of words to remove case and tense variants of 
words. 
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0009. In a yet further embodiment of the invention, gen 
erating an initial list of relevant terms based upon the word list 
using the web and message server system includes generating 
combinations of words that appear as neighboring words in 
the extracted web page content, and combining the word 
combinations with the list of individual words to generate the 
initial list of relevant terms. 

0010. In yet another embodiment of the invention, each of 
the generated combinations is limited to a predetermined 
number of words. 

0011. A further embodiment of the invention again also 
includes scoring each term in the initial list of terms with 
respect to at least the extracted content from the web page. 
0012. In another embodiment of the invention again, scor 
ing each of the terms with respect to at least the extracted 
content from the web page includes scoring each term based 
upon at least one characteristic including a characteristic 
from the group made up of the number of occurrences of the 
term in the extracted web page content, the number of occur 
rences of the term in the original web page, the uniqueness of 
the term, the position of the term on the web page, and 
combinations thereof. 

0013. In a further additional embodiment, uniqueness of a 
term is determined based upon the message rate of the term 
within at least one message stream. 
0014. In another additional embodiment, the uniqueness 
of a term increases below a predetermined threshold, and the 
uniqueness of a term decreases above the predetermined 
threshold. 

0015. In a still yet further embodiment, identifying addi 
tional relevant terms using messages posted to at least one 
social network based upon the initial list of relevant terms 
includes determining the uniqueness of all combinations of a 
predetermined selection of the highest scoring terms from the 
initial list of relevant terms, and selecting combinations of the 
terms based upon the uniqueness of the combination. 
0016. In still yet another embodiment, uniqueness of a 
combination of terms is determined based upon the message 
rate of the combination of terms within at least one message 
Stream. 

0017. In a still further embodiment again, the uniqueness 
of the combination of terms increases below a predetermined 
threshold, and the uniqueness of the combination of terms 
decreases above the predetermined threshold. 
0018. In still another embodiment again, the predeter 
mined selection of the highest scoring terms from the initial 
list of relevant terms is a predetermined number of the terms 
from the initial list with the highest scores. 
0019. In a still further additional embodiment, the prede 
termined selection of the highest scoring terms from the ini 
tial list of relevant terms includes all terms from the initial list 
with scores exceeding a predetermined threshold. 
0020. In still another additional embodiment, creating an 
updated list of relevant terms by using the web and server 
system to combine terms in the initial list of relevant terms 
with the additional relevant terms identified using messages 
posted to at least one Social network scoring each combina 
tion ofterms with respect to at least the extracted content from 
the web page, and adding the combinations of terms to the 
initial list of terms. 

0021. A yet further embodiment again also includes sort 
ing the combinations of terms and the terms in the initial list 
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of terms based upon score, and selecting an updated list based 
upon a predetermined selection of the highest scoring terms 
from the sorted list. 
0022. In yet another embodiment again, scoring each 
combination of terms with respect to at least the extracted 
content from the web page includes scoring each combination 
of terms based upon at least one characteristic including a 
characteristic from the group made up of the number of occur 
rences of the term in the extracted web page content, the 
number of occurrences of the term in the original web page, 
the uniqueness of the term, the position of the term on the web 
page, and combinations thereof. 
0023. In a yet further additional embodiment, identifying 
additional relevant terms using messages posted to at least 
one social network based upon the initial list of relevant terms 
includes retrieving messages by querying at least one social 
network using terms from the initial list of terms, and gener 
ating an additional list of relevant terms based upon the 
retrieved messages. 
0024. In yet another additional embodiment, generating 
an additional list of relevant terms based upon the retrieved 
messages includes generating a list of words that appear in the 
retrieved messages, filtering the list of words to eliminate 
words identified in a predetermined list of stop words, filter 
ing the list of words to remove case and tense variants of 
words, generating combinations of words that appear as 
neighboring words in the retrieved messages, and combining 
the word combinations with the filtered list of individual 
words to generate the additional list of relevant terms. 
0025. In another further embodiment, creating an updated 

list of relevant terms by using the web and server system to 
combine terms in the initial list of relevant terms with the 
additional relevant terms identified using messages posted to 
at least one Social network includes scoring the terms in the 
additional list of relevant terms based upon messages 
retrieved from a social network, and adding the scored terms 
to the initial list of relevant terms. 
0026. In still another further embodiment, retrieving mes 
sages by querying at least one social network using terms 
from the initial list of terms further includes determining the 
topic of the web page, and scoring the terms in the additional 
list of relevant terms using a set of messages having relevancy 
to the topic of the webpage. 
0027. In yet another further embodiment, scoring the 
terms in the additional list of relevant terms using messages 
having relevancy to the topic of the webpage includes scoring 
each term in the additional list of relevant terms based upon at 
least one characteristic including a characteristic from the 
group made up of the number of occurrences of the term in the 
set of messages having relevancy to the topic of the web page, 
the uniqueness of the term, the position of the term in each 
message, and combinations thereof. 
0028. In another further embodiment again, adding the 
scored terms to the initial list of relevant terms further 
includes adding a predetermined selection of the highest scor 
ing terms from the additional list of relevant terms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0029 FIG. 1 is a block diagram illustrating a web page and 
messaging search and retrieval system in accordance with an 
embodiment of the invention. 
0030 FIG. 2 is a flowchart illustrating a web page and 
messaging search and retrieval process in accordance with an 
embodiment of the invention. 
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0031 FIG.3 is a graphical representation of a score versus 
message rate in accordance with an embodiment of the inven 
tion. 
0032 FIG. 4 is a flowchart illustrating a process for filter 
ing messages based upon topic relevancy in accordance with 
an embodiment of the invention. 

DESCRIPTION 

0033 Turning now to the drawings, systems and methods 
for retrieving Social network messages and/or web pages in 
response to search queries in accordance with embodiments 
of the invention are illustrated. In several embodiments, 
search results are improved by matching social network mes 
sages to web pages in order to obtain additional information 
concerning the relevancy of search terms to specific web 
pages. Social network messages are typically short messages 
that can incorporate unique terminology adapted to the con 
straints of the messaging medium. In several embodiments, 
an initial list of relevant terms is generated based upon a 
specific web page. The initial list of relevant terms is then 
used to generate an expanded list of relevant terms based upon 
terms used in Social network messages using techniques 
including but not limited to static phrase expansion and/or 
dynamic phrase expansion. 
0034. The term static phrase expansion can be used to refer 
to processes for assigning relevancy scores to phrases con 
structed using keywords extracted from a web page by ana 
lyzing the message rates of messages in a social network that 
contain the constructed phrases. The message rates provide 
information concerning the relevancy and uniqueness of the 
constructed phrase. The message rates can be used to sort or 
rank the constructed phrases and optionally the bottom or 
low/lowest scored phrases can be removed or ignored. In 
addition, phrases that appear with a frequency above a pre 
determined rate can also be ignored on the basis that the terms 
are common and not indicative of relevance with the web 
page. 
0035. The term dynamic phrase expansion can be used to 
refer to processes for generating an expanded list of relevant 
search terms by querying one or more Social networks using 
an initial list of search terms, and identifying additional rel 
evant terms used in the Social network messages returned by 
the social network. It should be appreciated that the terms 
obtained by dynamically analyzing messages retrieved from 
the one or more social networks will likely include different 
or “new” terms (i.e. terms not found/used in the web page) 
since Social network message limits are typically finite, often 
summarize thoughts and/or reflect a deliberate or thoughtful 
choice of words. 
0036. In many embodiments, the information parsed from 
each web page can include but is not limited the title, univer 
sal resource locator (URL), description tag, keywords tag, 
and/or main body of the page. Keywords are extracted from 
the parsed information. In several embodiments, the key 
words are extracted using keyword extraction techniques 
based on term frequency. Although any of a variety of key 
word extraction techniques can be utilized in accordance with 
embodiments of the invention. Scores are assigned to and 
used to rank the extracted keywords by looking for the exist 
ence of the particular keyword in the title, URL, links, and 
body of the page. In several embodiments, the initial list of 
relevant terms is not limited to keywords, and includes 
phrases. The initial list of relevant terms or a portion of the 
initial list can then be used as a search criteria in a Social 
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network, and messages can be gathered that match the search 
criteria and used to perform static and/or dynamic phrase 
expansion to create an expanded list of relevant search terms. 
The expanded list of relevant search terms can then be used in 
the retrieval of web pages and/or social network messages in 
response to search queries. The generation of lists of terms 
relevant to specific web pages, expanding the lists of relevant 
terms based upon Social network messages using processes 
including but not limited to static phrase expansion and/or 
dynamic phrase expansion, and the retrieval of web pages 
and/or social network messages in response to search queries 
using expanded lists of relevant search terms are discussed 
further below. 

System Architecture 
0037. In FIG. 1, a web page and message search and 
retrieval system is shown. The system includes a web and 
message server 3 that is coupled with a web page and message 
database 5 and is in network communication with a plurality 
of messaging and web services and information sources 7. 
The web and message server and the web and message data 
base can collectively be considered a web and message server 
system. In many embodiments, a web and message server 
system can include more than one server and more than one 
database. In addition, the web and message server system can 
include additional servers performing functions including but 
not limited to serving web pages enabling users to interact 
with the web and message server system via web based user 
interfaces. Web and message servers and web and message 
databases in accordance with embodiments of the invention 
are discussed further below. 
0038. In the illustrated embodiment, the web and message 
server receives web pages from remote servers and generates 
a record for each received web page in the web and message 
database. In several embodiments, at least a portion of the 
received web page is associated with the page’s record within 
the web and message database. The web and message server 
extracts a list of terms from at least a portion of the web page 
and the list of terms is associated with the page's record. In 
many embodiments, each term is scored based upon its rel 
evancy to the web page and the scores are also associated with 
the keywords in the page’s record. 
0039. In many embodiments, the web and message server 

is also configured to receive user generated messages from a 
plurality of messaging services and information sources 
including but not limited to the Facebook service provided by 
Facebook, Inc., the Twitter service provided by Twitter, Inc., 
and/or the Linked In service provided by LinkedIn, Inc. In 
many embodiments, the received messages are also stored 
and/or associated with records in the web and message data 
base. In a number of embodiments, keywords are selected 
from the received messages and utilized in the identification 
of additional terms relevant to web pages for which records 
exist in the database. 
0040. As noted above, the web and message server 3 can 
also receives search queries from user devices 8 either indi 
rectly via, for example, messaging services or web servers 7 
or directly, for example, through a user interface in commu 
nication with the web and message server. Examples of user 
devices include but are not limited to personal computers, 
mobile phones, and other types of web connected consumer 
electronics devices such as tablets, cable boxes, DVD players, 
and televisions. For each received search query, the web and 
message server identifies records within the message and web 
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database that are relevant to the search query. The identified 
records can relate to Social network messages and/or web 
pages and information from the identified records can be 
retrieved from the database 5 by the server 3 and transmitted 
back to a designated recipient, e.g., the sender of the search 
query. In many embodiments, the information can include but 
is not limited to relevant Social network messages and/or 
URLs of relevant web pages. In several embodiments, infor 
mation extracted from the web page indicated by the URL is 
also provided in conjunction with each URL to assista user in 
evaluating the web page or message that is actually of most 
interest to them. Processes for identifying search terms rel 
evant to web pages and or social network messages and for 
retrieving web pages and/or social network messages in 
response to a search query in accordance with various 
embodiments of the invention are discussed further below. 

Identifying Relevant Search Terms 

0041 Referring now to FIG. 2, a process for identifying 
search terms relevant to a web page in accordance with an 
embodiment of the invention is shown. When identifying 
relevant search terms, a given candidate web page is identified 
and retrieved (41). In many embodiments, undesired content 
from the web page is then removed or otherwise ignored. The 
undesired content can include but is not limited to naviga 
tional content, advertisements, interactive material, and other 
content that is not particularly relevant to the intent of the 
page when viewed by a user. In many embodiments, the title, 
URL, links, and body of the web page are desired content that 
is extracted from the web page for use. One technique for 
performing such a removal is document object model (DOM) 
analysis. Although other techniques Suitable for removal of 
information can be utilized in accordance with the require 
ments of a specific application. 
0042. From the reduced web page or the extracted content 
from the web page, a list of words from the page is created 
(42). In generating the word list, "stop' words (e.g., common 
words in a language, such as prepositions) are removed and in 
one embodimentall case and tense variants of a word are also 
removed. For example “skateboard "skateboarding “skate 
boarder all become three cases of one word, “skateboard'. 
From the word list, words are combined or stringed together 
to build phrases (43). In several embodiments, phrases are 
built using words from the word list by grouping all combi 
nations of up to a particular number, "N', of neighboring 
words into a phrase. 
0043. The generated phrases are then applied to the 
reduced web page and/or in many embodiments the original 
web page resulting in a score for each of the phrases (44). In 
several embodiments, each of the phrases are scored based 
upon the number of occurrences in the document, uniqueness, 
the position on the page, if the terms exist in links or the 
page's title or URL, and other identified criteria. The phrases 
or the words in each of the phrases are then ranked utilizing 
the scores for each of the phrases in which the word appears 
(45). Term uniqueness is described in greater detail below. 
Once an initial list of terms has been generated, the initial list 
ofterms can be expanded by utilizing the initial list to identify 
additional relevant terms in Social network messages and/or 
one or message streams. Various techniques for expanding an 
initial list of relevant terms including static phrase expansion, 
and dynamic phrase expansion in accordance with embodi 
ments of the invention are discussed below. 
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Static Phrase Expansion 

0044. In several embodiments, additional or new phrases 
are generated using static phrase expansion, dynamic phrase 
expansion or a combination thereof (46). Static phrase expan 
sion is done by calculating the uniqueness of all combinations 
of the top scoring N phrases, and removing combinations that 
score above a specified uniqueness threshold. For example, in 
one embodiment, a uniqueness score that is too high means 
that the combination would produce too few messages, if any. 
For example, if the top two terms from the previous described 
ranking are “skateboard' and “safety”, a new term "skate 
board safety is generated and calculated for uniqueness. 
Estimation of term uniqueness is described in greater detail 
below. A score is then generated for these expanded phrases 
or phrases with the new expanded terms. In many embodi 
ments, the new phrases are then applied to the reduced web 
page and/or in several embodiments the original web page 
resulting in a score for each of the phrases. In a number of 
embodiments, each of the phrases are scored based upon the 
number of occurrences in the document, uniqueness, the posi 
tion on the page, if the terms exist in links or the page's title 
or URL, and other identified criteria. In several embodiments, 
by utilizing the original phrase scores and the uniqueness of 
the expanded phrase, the scores for the expanded phrases are 
generated. The entire list of phrases is sorted by their score 
and only a specific number of phrases are kept, e.g., the top M 
phrases. Where appropriate, case or tense variants are 
removed, and additional new phrases are Supplied that 
include these tense or case variants. 

Dynamic Phrase Expansion 

0045. In several embodiments, in order to also provide 
content that may be “hot” or especially relevant at a specific 
moment, dynamic phrase expansion can be conducted. In 
many embodiments, the N highest scoring terms for a web 
page can be used as search queries in a Social network and the 
search results analyzed to generate a list of new terms using 
techniques similar to those outlined above with respect to the 
construction of an initial list of relevant terms from a web 
page. In a number of embodiments, the new terms are then 
scored using a set of messages including but not limited to a 
stream of messages, and/or a predetermined set of messages 
satisfying specific criteria. Examples of appropriate criteria 
include but are not limited to messages sent during a set 
period of time, or messages having a particular topic rel 
evancy. In several embodiments, each of the terms are scored 
based upon the number of occurrences in the message, 
uniqueness, the position in the message, if the terms exist in 
links or other associated content, and/or in accordance with 
other criteria appropriate to a specific application. These new 
phrases may optionally be added to the list of relevant terms 
for the document, or concatenated with the original set of 
relevant terms. In several embodiments, only terms exceeding 
a predetermined threshold score and/or a predetermined num 
ber of the highest scoring terms are added to the initial list of 
relevant terms. 

0046. In one embodiment, a search for the top Mscoring 
phrases is conducted via candidate social networks. This 
search results in some number of social messages that contain 
the search phrases. Although the messages may contain the 
candidate phrase, they may not be appropriate for the given 
web page. For example, a phrase that is semantically ambigu 
ous may provide messages not appropriate for the page. Or 
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the message may be simply "off-topic', where the message 
may contain the desired phrase but little other information 
relevant to the page. To remove these messages, the topic of 
the given web page can be determined, and the topic used to 
filter messages that are not related to this topic. Techniques 
for determining the topic of a web page and the topic rel 
evancy of a message are discussed further below. 
0047. Additional constraints can also be applied to the 
message results when attempting to identify additional terms 
relevant to a specific web page. For example, additional cri 
teria could be applied to remove or retain messages matching 
the criteria, e.g., messages that link to multimedia content, or 
messages from a certain user. 

Determined Phrases 

0048 Referring back to FIG. 2, once relevant terms, 
whether phrases or keywords, are determined for a given web 
page or pages, the phrases or keywords are associated with the 
web page or pages (47). In one embodiment, the phrases 
and/or keywords are stored as metadata with the web page, 
the portions extracted from the web page and/or are associ 
ated with the web page's URL. The terms can then be used to 
assist in the identification of web pages relevant to a specific 
search query. In many embodiments, the scored terms are the 
sole basis for the determination of relevancy. In other embodi 
ments, the scored terms can be utilized in conjunction with 
other characteristics of the web page to score the relevance of 
the web page to a specific search query. 

Estimation of Term Uniqueness 

0049. As noted above, term uniqueness can be a factor 
utilized in scoring the relevancy of terms to a particular piece 
of content such as a web page, content extracted from a web 
page, or a message on a social network. A message stream is 
a time ordered set of messages in which the messages are 
short and/or limited to a specific number of words or charac 
ters, e.g., 140 characters. In one embodiment, given a search 
term, the average number of messages containing the search 
term (keyword) during a fixed period of time is found. The 
average number of messages versus the fixed time period is 
the message rate. The lower the message rate the more unique 
the search term. Utilizing a message rate, unique search terms 
can be determined for a given category or topic specifically 
pertaining to the given category or topic. In several embodi 
ments, the optimal number of messages for a fixed period of 
time can be determined to further refine or enhance the search 
results. For example, Zero search results would indicate that 
the phrase may not really exist, and too high a search fre 
quency would indicate that the phrase is too common. 
0050. A score can be determined via a function similar to 
the function depicted in the chart shown in FIG. 3. According 
to this function, a Zero message rate would receive a Zero 
score, and high messages would also receive a low score. 
However, Very low message rates would also receive a poor 
score. Although a specific function is illustrated in FIG.3, any 
of a variety of functions appropriate to specific applications 
can be utilized inaccordance with embodiments of the inven 
tion including functions in which uniqueness score increases 
with message score up to a threshold message rate, and 
uniqueness score decreases with message score above the 
threshold message rate. 
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Web Page Topic Mapping 

0051. When using social network messages to identify 
terms relevant to a web page, the ability to determine the topic 
of a web page can be useful in identifying a set of Social 
network messages relevant to the topic of the web page. In 
several embodiments, the topic of a web page can be deter 
mined by comparing the web page being analyzed to a listing 
of web pages broken down by topic or categories. These 
categories form a multi-level hierarchy, or tree structure. For 
example, a first-level category may be “Sports”. Within this 
category, there may be additional categories “Basketball', 
“Baseball, and “Football'. Within “Basketball, there may 
be the categories “College' and “Professional'. Thus, 
“Sports->Basketball->College' is a three level deep category. 
These listing may also include web page titles, descriptions or 
excerpts, and the category they belong to. Since there may be 
thousands of nested categories, it may be useful to coalesce 
these categories into a simplified tree that is only N levels in 
depth. For example, if a tree with a maximum depth of two 
levels is desired, then all pages about the topic “Basketball 
would be in “Sports->Basketball, regardless if they are from 
the “College' or “Professional categories. 
0052. In several embodiments, the comparison between 
the web page being analyzed and the web page topics can be 
performed by calculating the TF-IDF (term frequency-in 
verse document frequency) values for every term in at least a 
portion of the every web page in each N level deep category. 
An inverted index of all these terms can also be generated that 
maps a term to a topic (an N level deep category) for fast 
retrieval of the information. The topic relevancy of the web 
page can then be performed by comparing the cosine similar 
ity of all the text in the candidate web page with every indexed 
topic. The indexed topic that provides the highest cosine 
similarity Score can be chosen as the topic of the candidate 
web page. Although a process for determining website topic 
relevancy using TF-IDF calculations and cosine similarity 
comparisons is disclosed above, any of a variety of processes 
for determining web page relevancy appropriate to a specific 
application can be utilized in accordance with embodiments 
of the invention. 

Topic Relevance of Social Network Messages 

0053) Once the topic of the web page has been determined, 
the topic can be used to identify social network messages that 
are relevant to the same or an equivalent topic. In a number of 
embodiments, the relevance of a social network message to a 
specific topic can be scored by comparing keywords in the 
message against a list of keywords relevant to the specific 
topic. A process for generating lists of keywords relevant to 
specific topics and scoring the relevancy of individual mes 
sages to a specific topic are discussed further below. 

Categories and Keywords 

0054 Categories of interest or topics can be generated by 
identifying a specific Subject, such as a person, place or an 
object. In many embodiments, categories are refined based on 
usage performance. In particular, categories focused on 
things perform well with narrower descriptions having better 
performance. For example, a category such as “sports' would 
not perform as well as “basketball', which would not perform 
as well as “UCLA basketball'. These fine grained categories 
however can come at the cost of increased processing time 
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and storage. In several embodiments, each category is unique 
having no overlap with other categories. 
0055 For each category generated, one or more keywords 
are identified and associated with each category. The key 
words associated with each category come from messages in 
the desired medium (e.g., messaging service). As such, in one 
embodiment, within each category, there is a specific table 
with one or more specific keywords for each medium. Each 
medium can have different message formats and/or terminol 
ogy used. For example, text messages from a mobile phone 
can and will often look quite different from messages posted 
to Facebook. Thus, keywords from other sources in one 
embodiment are only used as a search query/filter with 
respect to the desired message format. In this way the key 
word tables would account for slang terms and other Such 
differentiators specific to the medium. One or more of the 
following processes can be used to identify the keywords that 
are associated with a specific category. Although specific 
examples are provided below, any of a variety of techniques 
can be utilized to build lists of keywords relevant to specific 
topics as appropriate to specific applications. 

Unambiguous Training 

0056. For a given category, e.g., musical artists, there can 
be ambiguous and unambiguous terminology. For example, 
an artist name can be ambiguous (“the Beatles') or unam 
biguous (“Paul McCartney'). Utilizing unambiguous termi 
nology, every keyword used in a message containing "Paul 
McCartney' would be stored, and the usage frequencies of 
the keywords would be used as a measure of how related to the 
musical artist category a given query would be. 

User Tagging 

0057. A message database in one embodiment would 
allow for manual tagging of information. These tags are cre 
ated by users as a means to self-classify messages. One 
example is preceding a tag name with a unique character, e.g., 
a'if' character. For example, ifa message contains'Hoscars. 
then presumably the message is about the Academy Award 
Ceremony, commonly referred to as “the Oscars'. As such, 
keywords about the Oscars awards ceremony can be gener 
ated by finding every message with the “Hoscars’ tag, and 
store each of the keywords present in the located messages. 
The resulting table would thus include words commonly used 
to describe the ceremony, and thus using the table a message 
that did not have a “Hoscars’ tag could still be located. 

Third-Party Information 

0058. In one embodiment, a third party database or similar 
resource can be used to identify keywords. For example, 
utilizing a resource. Such as Wikipedia, as a large collection of 
words related to a category, a TF-IDF analysis of this resource 
would yield the most important keywords for a given cat 
egory. Messages could be searched to locate messages that 
used these keywords in which each of the resulting message 
based keywords are stored in the associated category's table. 

Category and Message Scoring 

0059. Once lists of keywords relevant to different topics 
have been constructed, the relevance of a specific message to 
a topic can be determined using a relevance score defined by 



US 2013/0332441 A1 

score(n,c) = () () (PCD)) 

(3) indicates text missing or illegiblewhen filed 

where m is a given message, c is a given category, g is a 
keyword in the message, and P(g,c) is the normalized fre 
quency of a message in category c containing the keyword g. 
The function f is a thresholding or quantization function. 

Quantization Function f 
0060 Most category tables have probability distributions 
that follow a power-law distribution. However, the resulting 
tables may have a large number of small values, or conversely, 
a small number of large values. In such cases it may be helpful 
to pass this table through a quantization function. The sim 
plest function is simply a threshold, by which any keywords 
that do not pass the threshold have frequencies set to 0. More 
complex quantizers are used to simplify the table, boost cer 
tain values, or otherwise be shaped to improve the scoring 
performance. 
0061. A final relevancy score can be defined as 
W. Score(m,c)+W,..., where W is a weight (0... 1). 
score(m,c) is the score of the message in the query's cat 
egory, and match(m,q) is the percentage of keywords that 
match between message mand the query q. This value is used 
to ensure that the messages have some similarity, even if they 
both score high in each category. 
0062 Referring now to an example, if the query is “Ama 
Zon river, then this query would rank high in a category about 
rivers, the Amazon jungle, or even geographical categories. 
This query however would score lower in categories about 
companies, as the term “river” would not occur very fre 
quently in these categories. Similarly, the message "Hiked to 
the Amazon today what a beautiful jungle this is would 
also rank high in the category of geographical messages, as 
the keywords “hiked' and jungle' would appear often in 
Such categories. Finally, the message matches 50% of the 
terms in the query (i.e., "Amazon'), ensuring that the message 
has a relation to the query and not just the category as a whole. 

Filtering Messages by Topic 

0063. In FIG.4, a process for filtering messages by topic in 
accordance with an embodiment of the invention is illus 
trated. Initially, categories are determined (21). Keywords are 
identified and used to populate tables for each determined 
category (22). In one embodiment, a medium is identified and 
used to select tables in which to populate with the keywords 
identified. When queries are performed using terms relevant 
to a web page, the messages received in response to the search 
query can be scored for relevancy to the topic of the web page 
(23). In this way, relevancy of the messages is confirmed prior 
to the use of the messages for purposes including but not 
limited to scoring the relevancy of the query term to the web 
page. Although a specific process is illustrated in FIG. 4, any 
of a variety of processes can be utilized to identify social 
network messages that are relevant to the topic of a specific 
web page in accordance with embodiments of the invention. 
0064. Although the present invention has been described 
in certain specific aspects, many additional modifications and 
variations would be apparent to those skilled in the art. It is 
therefore to be understood that the present invention may be 
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practiced otherwise than specifically described, including 
various changes in the size, shape and materials, without 
departing from the scope and spirit of the present invention. 
Thus, embodiments of the present invention should be con 
sidered in all respects as illustrative and not restrictive. 
What is claimed: 
1. A method of identifying a list of terms relevant to a web 

page, comprising: 
generating a word list from at least a portion of the content 

of the web page using a web and message server system; 
generating an initial list of relevant terms based upon the 
word list using the web and message server system; 

identifying additional relevant terms using messages 
posted to at least one social network based upon the 
initial list of relevant terms; and 

creating an updated list of relevant terms by using the web 
and server system to combine terms in the initial list of 
relevant terms with the additional relevant terms identi 
fied using messages posted to at least one social net 
work. 

2. The method of claim 1, wherein generating a word list 
from at least a portion of the content of the web page using a 
web and message server System comprises: 

extracting desired content from the web page; and 
generating a list of words utilized in the extracted web page 

COntent. 

3. The method of claim 2, wherein the desired content 
extracted from the web page includes content from the group 
consisting of the title, URL, links, and body of the web page. 

4. The method of claim 2, wherein extracting desired con 
tent from the web page comprises performing document 
object model analysis on the web page. 

5. The method of claim 2, wherein generating a list of 
words utilized in the extracted web page content comprises: 

generating a list of words that appear in the extracted web 
page content; 

filtering the list of words to eliminate words identified in a 
predetermined list of stop words; and 

filtering the list of words to remove case and tense variants 
of words. 

6. The method of claim 1, wherein generating an initial list 
of relevant terms based upon the word list using the web and 
message server System comprises: 

generating combinations of words that appear as neighbor 
ing words in the extracted web page content; and 

combining the word combinations with the list of indi 
vidual words to generate the initial list of relevant terms. 

7. The method of claim 6, wherein each of the generated 
combinations is limited to a predetermined number of words. 

8. The method of claim 6, further comprising scoring each 
term in the initial list of terms with respect to at least the 
extracted content from the web page. 

9. The method of claim 8, wherein scoring each of the 
terms with respect to at least the extracted content from the 
web page comprises: 

scoring each term based upon at least one characteristic 
including a characteristic from the group consisting of: 
the number of occurrences of the term in the extracted 
web page content; 

the number of occurrences of the term in the original 
web page; 

the uniqueness of the term; 
the position of the term on the web page; and 
combinations thereof. 
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10. The method of claim 9, wherein uniqueness of a term is 
determined based upon the message rate of the term within at 
least one message stream. 

11. The method of claim 10, wherein: 
the uniqueness of a term increases below a predetermined 

threshold; and 
the uniqueness of a term decreases above the predeter 

mined threshold. 
12. The method of claim 1, wherein identifying additional 

relevant terms using messages posted to at least one social 
network based upon the initial list of relevant terms com 
prises: 

determining the uniqueness of all combinations of a pre 
determined selection of the highest scoring terms from 
the initial list of relevant terms; and 

Selecting combinations of the terms based upon the unique 
ness of the combination. 

13. The method of claim 12, wherein uniqueness of a 
combination of terms is determined based upon the message 
rate of the combination of terms within at least one message 
Stream. 

14. The method of claim 13, wherein: 
the uniqueness of the combination of terms increases 

below a predetermined threshold; and 
the uniqueness of the combination of terms decreases 

above the predetermined threshold. 
15. The method of claim 12, wherein the predetermined 

selection of the highest scoring terms from the initial list of 
relevant terms is a predetermined number of the terms from 
the initial list with the highest scores. 

16. The method of claim 12, wherein the predetermined 
selection of the highest scoring terms from the initial list of 
relevant terms includes all terms from the initial list with 
scores exceeding a predetermined threshold. 

17. The method of claim 12, wherein creating an updated 
list of relevant terms by using the web and server system to 
combine terms in the initial list of relevant terms with the 
additional relevant terms identified using messages posted to 
at least one Social network comprises: 
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scoring each combination of terms with respect to at least 
the extracted content from the web page; and 

adding the combinations of terms to the initial list of terms. 
18. The method of claim 17, further comprising: 
sorting the combinations of terms and the terms in the 

initial list of terms based upon score; and 
selecting an updated list based upon a predetermined selec 

tion of the highest scoring terms from the Sorted list. 
19. The method of claim 17, wherein scoring each combi 

nation of terms with respect to at least the extracted content 
from the web page comprises: 

scoring each combination of terms based upon at least one 
characteristic including a characteristic from the group 
consisting of: 
the number of occurrences of the term in the extracted 
web page content; 

the number of occurrences of the term in the original 
web page; 

the uniqueness of the term; 
the position of the term on the web page; and 
combinations thereof. 

20. A web and message server system, comprising: 
a processor; and 
a memory connected to the processor, where the memory is 

configured to store a web and message application; 
wherein the web and message application configures the 

processor to: 
generate a word list from at least a portion of the content 

of the web page; 
generate an initial list of relevant terms based upon the 
word list; 

identify additional relevant terms using messages posted 
to at least one social network based upon the initial list 
of relevant terms; and 

create an updated list of relevant terms by combine terms 
in the initial list of relevant terms with the additional 
relevant terms identified based on messages posted to 
at least one Social network. 
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