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IDENTIFYING RELATED CONCEPTS OF 
URLS AND DOMAIN NAMES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of US. provisional 
patent application No. 61/109,867 ?led Oct. 30, 2008, 
entitled “Methodology of Identifying Related Concepts of 
URLs and Domain Names.” 

This application is related to US. provisional patent appli 
cation No. 61/050,958 ?led May 6, 2008, entitled “Methods 
and Apparatus for Discovering Relevant Concept and Con 
text for Content Speci?c Node,” and US. patent application 
Ser. No. 12/436,748 ?led on May 6, 2009, entitled “Discov 
ering Relevant Concept and Context for Content Node.” 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of computer sci 
ence. More particularly, the present invention relates to iden 
tifying related concepts of URLs and domain names. 

BACKGROUND 

Conventional information retrieval systems can retrieve 
relevant information from a data repository according to Uni 
form Resource Locators (URL)s and domains. Example 
information retrieval systems include traditional search 
engine, Which can parse a URL or domain name to generate a 
set of keyWords, and provide ranked relevant Web pages based 
on the keyWords. HoWever, a traditional search engine typi 
cally generates the set of keyWords from URLs or domain 
names based on simple keyWord matching, Which requires 
that the Web pages contain the exact keyWords for the key 
Words to be identi?ed as relevant. Therefore, conventional 
information retrieval systems fail to detect related concepts. 
Accordingly, a need exists for an improved solution for iden 
tifying information regarding related concepts of URLs and 
domain names. A further need exists for an improved solution 
for targeting advertisements based on this information. 

SUMMARY 

The folloWing summary of the invention is provided in 
order to provide a basic understanding of some aspects and 
features of the invention. This summary is not an extensive 
overvieW of the invention, and as such it is not intended to 
particularly identify key or critical elements of the invention, 
or to delineate the scope of the invention. Its sole purpose is to 
present some concepts of the invention in a simpli?ed form as 
a prelude to the more detailed description that is presented 
beloW. 
A solution for identifying related concepts of URLs and 

domain names includes using structural parsing to extract 
information from user input comprising a URL or domain 
name. The information includes one or more of a protocol, a 

location, and a subdirectory. Semantic parsing of the infor 
mation is used to identify a ?rst one or more concepts repre 
sented by one or more tokens Within the extracted informa 
tion. A content association map is queried to retrieve a second 
one or more concepts related to the ?rst one or more concepts. 

Each of the concepts represents a unit of thought, expressed 
by a term, letter, or symbol. The concept association map 
includes a representation of concepts, concept metadata, and 
relationships betWeen the concepts. The ?rst one or more 
concepts and the second one or more concepts are ranked, and 
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2 
the ranked concepts are stored for displaying to one or more 
users of the computer platform. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated into 
and constitute a part of this speci?cation, illustrate one or 
more embodiments of the present invention and, together 
With the detailed description, serve to explain the principles 
and implementations of the invention. 

In the draWings: 
FIG. 1 is a block diagram that illustrates a system for 

identifying related concepts of URLs and domain names in 
accordance With one embodiment of the present invention. 

FIG. 1A is a How diagram that illustrates a method for 
identifying related concepts of URLs and domain names in 
accordance With one embodiment of the present invention. 

FIG. 2 is a block diagram that illustrates URL tokeniZation 
in accordance With one embodiment of the present invention. 

FIG. 3 is a block diagram that illustrates URL semantic 
parsing in accordance With one embodiment of the present 
invention. 

FIG. 4 is a block diagram that illustrates tokeniZing a URL 
and mapping the URL to semantically related concepts in 
accordance With one embodiment of the present invention. 

FIG. 5 is a block diagram that illustrates tokeniZing a URL, 
correcting a typographical error in the URL, and mapping the 
corrected URL to semantically related concepts in accor 
dance With one embodiment of the present invention. 

FIG. 6 is a block diagram that illustrates tokeniZing cor 
recting and tokeniZing the URL as a list of semantically 
meaningful URL tokens in accordance With one embodiment 
of the present invention. 

FIG. 7 is a block diagram that illustrates methods used in 
concept graph mapper in accordance With one embodiment of 
the present invention. 

FIG. 8 is a block diagram that illustrates methods used in 
concepts expander in accordance With one embodiment of the 
present invention. 

FIG. 9 is a block diagram that illustrates a region of interest 
in concept space for tWo semantically related concepts and 
hoW the region can be divided into different regions, each 
representing a particular context of user intention, in accor 
dance With one embodiment of the present invention. 

FIG. 10 is a block diagram that illustrates a region of 
interest in concept space for a list of URL tokens and hoW the 
region can be divided into different regions, each representing 
a particular context of user intention, in accordance With one 
embodiment of the present invention. 

FIG. 11 is a block diagram that illustrates using user feed 
back to update a concept association map in accordance With 
one embodiment of the present invention. 

FIG. 12 is a block diagram of a computer system suitable 
for implementing aspects of the present invention. 

DETAILED DESCRIPTION 

Embodiments of the present invention are described herein 
in the context of identifying related concepts of URLs and 
domain names. Those of ordinary skill in the art Will realiZe 
that the folloWing detailed description of the present inven 
tion is illustrative only and is not intended to be in any Way 
limiting. Other embodiments of the present invention Will 
readily suggest themselves to such skilled persons having the 
bene?t of this disclosure. Reference Will noW be made in 
detail to implementations of the present invention as illus 
trated in the accompanying draWings. The same reference 
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indicators will be used throughout the drawings and the fol 
lowing detailed description to refer to the same or like parts. 

Embodiments of the present invention provide an 
improved method for determining a user’s intent in submit 
ting a particular URL or domain name. A URL tokenizer 
performs structural parsing to extract information such as 
protocol, domain name, location, and possible delimiters. 
Additionally, semantic parsing maps a URL to semantically 
related concepts. Instead of only looking for the exact key 
words, the embodiments of the present invention then 
expands the semantically related concepts and URL tokens 
into groupings of conceptually related concepts, where dif 
ferent groupings capture different user intentions. Each such 
grouping is analyzed to provide relevant content such as 
concept categorization data and advertisements. Embodi 
ments of the present invention can better capture the user’s 
intention even when the original URL or domain name con 
tains typographical errors, or lacks valid click through rate 
(CTR) and cost per click (CPC) data. 

In the context of the present invention, the term “concept” 
refers to a unit of thought, expressed by a term, letter, or 
symbol. It may be the mental representation of beings or 
things, qualities, actions, locations, situations, or relations. A 
concept may also arise from a combination of other concepts. 
Example concepts include “diabetes,” “heart disease,” 
“socialism,” and “global warming.” 

In the context of the present invention, the term “concept 
map” or “concept association map” refers to a representation 
of concepts, concept metadata, and relationships between the 
concepts. This representation can be in the form of a graph 
having nodes as concepts and bidirectional multi edges de?n 
ing different type of relationships between concepts. The 
concept nodes can be associated with different kinds of meta 
data, including the frequency of appearance of the concept in 
a given set of documents, structural relevance (including hier 
archy) of the concept in the graph, CPC and CTR data for ads 
associated to the concept, CTR data for the concept itself as 
derived from user browsing patterns, as well as a labeling that 
associates the concept to a speci?c category. The concept’s 
relationship edges may include information such as page 
co-occurrence or functional relationships as extracted from 
the World Wide Web, CPC and CTR information from adver 
tisement and paid listings, co-occurrence in advertiser cam 
paigns, taxonomies and manually generated maps, and user 
behavior like query log funnels. An embodiment of the con 
cept association map is de?ned in “Methods and apparatus for 
discovering relevant concept and context for content speci?c 
node” by Behnam A. Rezaei and Riccardo Boscolo (2008), 
the contents of which are incorporated herein in its entirety. 

In the context of the present invention, the term “commu 
nity” refers to a subgraph of a concept map. 

FIG. 1 is a block diagram that illustrates a system for 
identifying related concepts of URLs and domain names in 
accordance with one embodiment of the present invention. As 
shown in FIG. 1, domain matcher 107 comprises a URL 
tokenizer 102, a concept map mapper 103, and a concepts 
expander 104. The URL tokenizer 102 is con?gured to 
receive an input URL 101 from a user 110 via an application 
such as a web browser, and map the input URL 101 to seman 
tically related concepts in the concept association map 106 (if 
available) or URL tokens. Concept map mapper 103 is con 
?gured to map the output of the URL tokenizer 102 to one or 
more seed concept nodes in the concept association map 106. 
The concepts expander 104 is con?gured to, starting from the 
seed concepts, extract sub-graphs from the concept associa 
tion map 106 which include related concepts in possible 
different groupings. These groupings of concepts can be fur 
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4 
ther analyzed to provide relevant ads 105. According to 
another embodiment of the present invention, the concept 
association map 106 is updated based at least in part on user 
feedback regarding the related concepts and ads. 

FIG. 1A is a ?ow diagram that illustrates a method for 
identifying related concepts of URLs and domain names in 
accordance with one embodiment of the present invention. 
The processes of FIG. 1A may be implemented in hardware, 
software, ?rmware, or a combination thereof. The processes 
of FIG. 1A may be implemented by domain matcher 107 of 
FIG. 1. At 1A00, user input comprising a URL or domain 
name is parsed to extract information. The extracted informa 
tion comprises a location, a domain name, a subdirectory 
name, a protocol, or any combination thereof. At 1A05, 
semantic parsing of the tokens within the information 
extracted is performed to identify concepts represented by the 
tokens. At 1A10, a concept association map is queried to 
retrieve additional concepts. At 1A15, concepts obtained at 
1A05 and 1A10 are ranked. The concepts may be ranked 
according to a number of occurrences of the concept in query 
logs, a number of occurrences of the concept in web pages, 
cost per click, and click through rate. At 1A20, the ranked 
concepts are stored for displaying to a user. 

FIG. 2 is a block diagram that illustrates URL tokenization 
in accordance with one embodiment of the present invention. 
FIG. 2 provides more detail for URL tokenizer 102 of FIG. 1. 
As shown in FIG. 2, URL tokenizer 202 includes a URL 
structural parser 203 and a semantic parser 205. The struc 
tural parser 203 utilizes a common URL structure to analyze 
the input domain name or URL 201, and extracts information 
204 such as the protocol, the domain, the sub-directory, and 
the location. The information 204 is input to URL semantic 
parser 205 for further extracting semantically related con 
cepts and URL tokens 206. 

FIG. 3 is a block diagram that illustrates URL semantic 
parsing in accordance with one embodiment of the present 
invention. FIG. 3 provides more detail regarding methods 
URL semantic parser 205 could use to perform semantic 
parsing. As shown in FIG. 3, URL semantic parser 302 is 
con?gured to receive an input location, domain name, subdi 
rectory, and protocol information of the URL (301). URL 
semantic parser 302 is further con?gured to use various met 
rics (304-315) to analyze the input and provide output in the 
form of semantically related concepts or URL tokens 303. 
The metrics include typographical information in web pages 
(304), typographical information in query logs (305), CPC 
data (306), CTR data (307), a concept association map (308), 
a concept community grouping (3 09), NGram co-occurrence 
(3 1 0), NGram categorization (3 11), NGram frequency in web 
pages (312), NGram frequency in query logs (313), stop 
words in the URL (314), and a URL word pattern (315). The 
various metrics (304-315) are described below in more detail. 

According to one embodiment of the present invention, the 
URL semantic parser 302 uses a concept association map, a 
concepts community grouping, and concept categorization 
data to identify the semantically related concepts 303 if avail 
able. An example is described below with reference to FIG. 4. 

FIG. 4 is a block diagram that illustrates tokenizing a URL 
and mapping the URL to semantically related concepts in 
accordance with one embodiment of the present invention. A 
URL structural parser 402 extracts (401) the domain name 
“carrental” and location info “us” from the input URL “car 
rental.com.” Three concept nodes, “rental car,” “car rental,” 
and “carrental” are identi?ed from concept association map 
404 accordingly, and they are ranked according to a scoring 
scheme including the concept frequency, the CPC and CTR 
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data of the concepts, the cost for term position switch and 
number mismatch (default to be 1), and the relevant co st to the 
length of a domain name. 

According to one embodiment of the present invention, the 
scoring scheme applies more Weight to concepts With higher 
CPC, CTR and frequency, and penaliZes changes more 
severely in short domain names. In the aforementioned 
example, the concepts “car rental” and “rental car” are ranked 
higher than “carrental,” since they have a higher frequency, 
and they, along With the speci?c location “uk,” may be given 
to a concept map mapper for further analysis. The determi 
nation of Which concepts are submitted to a concept mapper 
may be based at least in part on Whether the score attributed to 
a concept is at least a predetermined score value. In the 
present example illustrated by FIG. 4, the “car rental” concept 
score is 4.40, the “rental car” concept score is 3.54, and the 
“carrental” concept score is 2.70. If the predetermined score 
value is 3 .00, the “car rental” and “rental car” concepts Would 
be submitted to the concept mapper, While the “carrental” 
concept Would not be submitted to the concept mapper. 

According to another embodiment of the present invention, 
the URL semantic parser (reference numeral 302 of FIG. 3) 
uses typographical error information from Web pages, query 
logs, or from both sources to check for typographical errors in 
an input URL. An example is described beloW With reference 
to FIG. 5. 

FIG. 5 is a block diagram that illustrates tokeniZing a URL, 
correcting a typographical error in the URL, and mapping the 
corrected URL to semantically related concepts in accor 
dance With one embodiment of the present invention. FIG. 5 
shoWs another example of tokeniZing the URL “plasicsur 
gery.co.uk.” The URL structural parser 502 extracts the 
domain name “plasicsurgery” and location info “uk.” 
Although the exact concept “plasic surgery” exists in the 
concept association map, it is identi?ed as the typographical 
error for tWo other concepts “plastic surgery” and “plastic 
surgery” via the typographical error screening operation and 
thus Will be ?ltered. The identi?cation of “plasic surgery” as 
a typographical error is based at least in part on the relatively 
small frequency of “plasic surgery” (50) compared to “plas 
ticsurgery” (5,000) and “plastic surgery” (20,000). 

According to one embodiment of the present invention, the 
typographical error screening operation uses the off-line 
tagged typographical error information in both Web pages and 
a user query log. 

According to another embodiment of the present invention, 
the typographical error screening operation identi?es pos 
sible typographical error candidates online by ranking simi 
larly pronounced and spelled concepts. For example, the set 
of typographical error candidates includes concepts With a 
similar sound indexed code, and concepts With limited Word 
pattern changes such as sWapping tWo characters, insertion, 
removal, and replacement one or tWo characters. The scoring 
scheme for typographical error screening utiliZes information 
such as the CPC and CTR data, the concepts frequency, and 
the relevant cost of the change in the domain name. According 
to one embodiment of the present invention, candidates for 
Which the relevant cost for correcting a typographical error is 
smaller compared to the concept frequency gain are favored. 

According to another embodiment of the present invention, 
a URL semantic parser uses an NGram (a phrase including N 
Words) categoriZation, NGram frequency information from 
both Web pages and query logs, stop Words, as Well as the 
Word pattern including separators, letter case and number 
positions in a URL to generate semantically meaningful 
tokens. An example is described beloW With reference to FIG. 
6. 
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6 
FIG. 6 is a block diagram that illustrates tokeniZing cor 

recting and tokeniZing the URL as a list of semantically 
meaningful URL tokens in accordance With one embodiment 
of the present invention. FIG. 6 shoWs another example of 
generating URL tokens for the URL “laplasicsurgery.com.” 
The URL structural parser 602 extracts the domain name 
“laplasicsurgery” and location info “us.” Since there is no 
concept node identi?ed to match “laplasic surgery” even after 
the typographical error screening processing, the semantic 
URL parser 603 tries different Ways of splitting the input 
domain name. Various splitting methods are described in 
more detail beloW. 

According to one embodiment of the present invention, an 
NGram dictionary is used in determining hoW to tokeniZe a 
URL. An NGram dictionary may be extracted from html, 
other markup language documents, and text ?les. An NGram 
dictionary may include information such as NGrams, the 
CPC and CTR data, NGram frequency, NGram categoriza 
tion, NGram co-occurrence, and o?lline tagged typographical 
error NGrams and their corrected versions. 

Various methods for determining possible splitting paths 
(the positions at Which the domain name should be broken 
into tokens) may be used in accordance With embodiments of 
the present invention. According to one embodiment of the 
present invention, a search is performed for the longest Word 
and break at that position (the greedy method). According to 
another embodiment of the present invention, a search is 
performed for the second longest Word and break (the sub 
greedy method). According to another embodiment of the 
present invention, a search is performed for the frequent 
Words (checking its typographical error corrected target 
Words frequency as Well), and break. According to a further 
embodiment of the present invention, the URL is parsed URL 
in both the normal direction (searching from the beginning) 
and the reverse direction (searching from the end). According 
to another embodiment of the present invention, a combina 
tion of tWo or more of the aforementioned splitting methods 
are used. 

According to another embodiment of the present invention, 
the set splitting paths can be further expanded to include an 
online created and o?lline tagged typographical error candi 
dates set. The splitting paths may be ranked via a scoring 
scheme that combines information such as CPC and CTR 
data, NGram category, NGram frequency from Web pages 
and query log, NGram co-occurrence, the number of gener 
ated tokens, the relevant cost of the change in the domain 
name, as Well as the Word pattern in the domain name. The 
scoring scheme may favor candidates that result in less frag 
mentation, since a splitting path With many short Words, such 
as Words With tWo or three characters, is very likely to be 
noise. In addition, a Word pattern that includes separators 
such as a dash or question mark (for example “geo 
mall.com”), numbers (for example “mp3World.com”), and 
letters having mixed case (for example “CandySale.com”) 
may provide additional information about a possible splitting 
position. In the example shoWn in FIG. 6, the cost for correct 
ing “plasic” to “plastic” is 1, While the NGram co-occurrence 
frequency for “la plastic surgery” is much higher than “la 
plasic surgery” and “lap lasic surgery.” Thus “la plastic sur 
gery” is ranked higher than the other paths such as “la plasic 
surgery” or “lap lasic surgery.” 
According to one embodiment of the present invention, an 

initial set of splitting paths is generated using the scheme 
mentioned above. Then the Whole set is expanded to include 
all combinations of typographical error candidates. For 
example, if a splitting path is denoted as “W A WE” (Where W A 
and W B are tWo uni-Grams), and W A is identi?ed to be typo 



US 8,417,695 B2 
7 

graphical error for both W A1 and W A2, W B is identi?ed to be 
typographical error for both WB1 and W52, the system keeps 
track of all four combinations as “WAl W51”, “WA2WB1”, 
“WAl W52” and “WA2 W52”. The system then uses the afore 
mentioned scoring scheme to rank, prune, and generate the 
?nal valid set. 

According to one embodiment of the present invention, 
each uni-Gram is associated With its best corrected uni-Gram 
candidate if possible. For an instance, if W A is identi?ed as the 
typographical error for all uni-Grams WA1, WA2, . . . , WA”, 
W A* Will be denoted as the best corrected uni-Gram candi 
date if it is ranked the highest according to a scoring scheme 
mentioned above. Or if W A is not identi?ed as a typo, it is 
denoted as the best corrected uni-Gram candidate for itself. 
Then the initial set of splitting paths is generated according 
the scheme mentioned previously, and the initial set is pruned 
using the scoring scheme mentioned above (for example, 
keeps only the top 5 splitting paths), but each uni-Gram’s 
statistics is replaced With that of its best corrected candidate. 
Then only the pruned set is expanded to incorporate all com 
binations of typographical errors, ranking and pruning are 
performed to create the ?nal valid set. This scheme achieves 
higher time and space e?iciency by limiting the number of 
expandable splitting paths. 

According to another embodiment of the present invention, 
the URL semantic parser incorporates the cost per click 
(CPC) and clickthrough ratio (CTR) data to rank the results. 
According to one embodiment of the present invention, 
higher CPCs and CTRs indicate a better ranking. 

According to one embodiment of the present invention, the 
URL semantic parser uses a combination of tWo or more of 

the aforementioned methods to perform semantic parsing. 
The concept map mapper is con?gured to project concepts, 

keyWords, and phrases on a prede?ned conceptual map by 
clustering and pruning them. FIG. 7 illustrates different meth 
ods of this mapping. 

According to one embodiment of the present invention, the 
concept map mapper uses traf?c history of the URL from 
search engine (704) and related pages (705), and the history 
registration information (706) to identify seed concept nodes 
capturing previous user intention, since some users might not 
have noticed changes in the Webpage content. 

According to another embodiment of the present invention, 
the concept map mapper uses the anchor texts from the in 
links (708), the current registration information of the URL 
(707), the concept association map (709), the concept com 
munity grouping (710) and concept categorization data (711), 
the CTR (714) and CPC (713) data to select seed concept 
nodes. 

According to another embodiment of the present invention, 
the concept map mapper performs natural language process 
ing to assess the relevant importance of the tokens. For 
example, “facts about Greece,” the system analyZes the pat 
tern “A about B” and applies more Weight to the latter token 

(“Greece”). 
According to one embodiment of the present invention, the 

concept map mapperuses a combination of tWo or more of the 
aforementioned methods for determining seed concepts. 

FIG. 8 is a block diagram that illustrates methods Which 
may be used by a concepts expander 802 to expand the user 
intention into multiple contexts, and further identify relevant 
content. A concepts expander 802 can use information such as 
a concept association map 804, a concept community group 
ing 806 and concept categorization data 805, CTR data 808, 
and CPC data 807. 
One embodiment of both the concepts mapping and 

expanding is described in “Methods and apparatus for dis 
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8 
covering relevant concept and context for content speci?c 
node” by Behnam A. ReZaei and Riccardo Boscolo (2008). 

FIG. 9 is a block diagram that illustrates a region of interest 
in concept space for tWo semantically related concepts and 
hoW the region can be divided into different regions, each 
representing a particular context of user intention, in accor 
dance With one embodiment of the present invention. In FIG. 
9, an example of projecting and expanding tWo semantic 
concepts “car rental” 910 and “rental car” 912 is shoWn. 
These tWo nodes are grouped together in the concept associa 
tion map according to the concept grouping info. Starting 
from them, other related concepts may be identi?ed, such as 
“travel” 902 (parent node), “hotel rental” 904 and “?ight 
rental” 905 (sibling nodes), as Well as tWo set of children 
nodes grouped as “car rental companies” 906 and “car rental 
Websites” 907. 

FIG. 10 is a block diagram that illustrates a region of 
interest in concept space for a list of URL tokens and hoW the 
region can be divided into different regions, each representing 
a particular context of user intention, in accordance With one 
embodiment of the present invention. FIG. 10 provides an 
another example of projecting and expanding a list of URL 
tokens, “World of WindoWs,” 1020 is shoWn in FIG. 10. Since 
“of” is a stop Word, this list of tokens Will initially be mapped 
to tWo concept nodes “World” 1022 and “Windows” 1024 in 
tWo different groupings (“World” 1022 is associated With 
nodes such as “planet” 1004, While “Windows” 1024 is asso 
ciated With nodes such as “home decoration” 1008 and “oper 
ating systems” 1009). Natural language processing of the 
pattern “A of B” gives more Weight to the latter term (“Win 
doWs”). In addition, the CPC and CTR data favors “Windows” 
to “World”. Starting from the seed node “Windows” 1024, tWo 
major concepts groupings, “home decoration” 1008 and 
“operating systems” 1009 Would be expanded. 

FIG. 11 is a block diagram that illustrates using user feed 
back to update a concept association map in accordance With 
one embodiment of the present invention. FIG. 11 illustrates 
an embodiment of the invention Wherein the domain matcher 
1102 is utiliZed to provide output 1103 to a user 1110. For 
example, a user 1110 may send a URL 1101 to domain 
matcher 1102, e.g., by entering it in a query in a broWser. The 
domain matcher 1102 Would parse the URL 1101, analyZe it 
for Words and phrases, obtain ranked concept relating to the 
URL, and send the related concepts 1103 and the ranking to 
be displayed on the user’s monitor. According to another 
example, a user 1110 may enter the URL 1101 in a broWser in 
order to call a Webpage. An intercepting program (not shoWn) 
may be used to capture the URL 1101 and forWard it to the 
domain matcher 1102. The domain matcher 1102 Would 
parse the URL 1101, analyZe it for Words and phrases, and 
obtain ranked concept relating to the URL 1101, An ads bank 
(not shoWn), may then be queried to obtain ads 1103 that are 
relevant at least to the top ranking concept. The ads 1103 are 
then transmitted to be displayed on the user’s monitor. 
The user feedback of the related concepts and ads (1104) 

could be used to update the concept association map 1105, as 
shoWn in FIG. 11. That is, if the user 1110 clicks on a concept 
or ad sent to the user 1110 based on the analysis of the domain 
matcher 1102, an indication of the click may be transmitted to 
the concept association map 1105 to con?rm, validate, 
improve, etc., the concept association map 1105. For 
example, three types of ads are initially provided for WWW 
.j ava.com, including JAVA the computer programming lan 
guage, Java the drink, and Java the island. If a majority of the 
users 1110 end up clicking the ads related to Java the drink, 
the concept edge betWeen “JAVA” and “drinks” in the concept 
map 1105 Will be enhanced. According to this embodiment of 










