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Methods and systems for providing a response to a query. 
Multiple users’ search engine activity in regard to a query is 
correlated. A response is provided based upon this correlated 
search engine activity information. For one embodiment of 
the invention, in the context of search engine result optimi 
Zation, the user activity and/or user information of multiple 
users, during a search session, is correlated With queries to 
effect an evolving association between queries and the orga 
niZation and presentation of documents. Systems in accor 
dance With such embodiments employ the ability to store 
users’ activity over the entire search session, thus making 
possible the correlation of a number of different types of user 
activity and user information. The use of correlated user input 
alloWs such systems to provide relevant search results Without 
the limitations imposed by the key-Word-based systems of the 
prior art. 
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METHODS AND SYSTEMS FOR PROVIDING 
A RESPONSE TO A QUERY 

CLAIM OF PRIORITY 

[0001] The present divisional application is related to, 
incorporates by reference, and hereby claims the bene?t of 
patent application Ser. No. 10/853,860, Which Was ?led May 
25, 2004, Which is related to, incorporates by reference, and 
hereby claims the bene?t of provisional patent application 
No. 60/528,139, Which Was ?led Dec. 8, 2003. 

RELATED APPLICATIONS 

[0002] This application is related to US. patent application 
Ser. No. “10/853,552”, entitled “METHODS AND SYS 
TEMS FOR CONCEPTUALLY ORGANIZING AND PRE 
SENTING INFORMATION”, ?led on May 24, 2004, Which 
issued on Feb. 20, 2007 as US. Pat. No. 7,181,447, Which is 
incorporated herein by reference. This application is related 
to US. patent application Ser. No. “10/917,721”, entitled 
“METHODS AND SYSTEMS FOR PROVIDING A 
RESPONSE TOA QUERY”, ?led onAug. 12, 2004, Which is 
incorporated herein by reference. This application is related 
to US. patent application Ser. No. “10/944,251”, entitled 
“METHODS AND SYSTEMS FOR PROVIDING A 
RESPONSE TO A QUER ”, ?led on Sep. 16, 2004, Which 
issued on Feb. 19, 2006 as US. Pat. No. 7,152,061, Which is 
incorporated herein by reference. 

FIELD 

[0003] Embodiments of the invention relate, generally, to 
the ?eld of conceptually organizing information, and more 
speci?cally to the analysis of the use of conceptually related 
information to effect organiZation of information. 

BACKGROUND 

[0004] The capability of organiZing information has groWn 
along With the ever-increasing availability of information. A 
vast source of available information may be found on inter 
net-related netWorks (eg the World Wide Web (Web)) or 
other Internet sources. The Internet is an extensive netWork of 
computer netWorks through Which information is exchanged 
by methods Well knoWn to those in the art (eg the use of TCP 
and IP protocols, etc). The Internet permits users to send and 
receive data betWeen computers connected to this netWork. 
This data may include Web sites, home pages, databases, text 
collections, audio, video or any other type of information 
made available over the Internet from a computer server con 
nected to the Internet. This information may be referred to as 
articles or documents, and may include, a Web page, data on 
a Web page, attachments to a Web page, or other data con 

tained in a storage device (e.g., database). 
[0005] Making sense of such a very large collection of 
documents, and foraging for information in such environ 
ments, is dif?cult Without specialiZed aids. One such aid to 
assist in locating information is the use of key terms. That is, 
the articles may include key terms representing selected por 
tions of the information contained in the article. These key 
terms are available over the Internet to other computers and 
permit these other computers to locate the article. 
[0006] To locate articles on the Internet, a user of a remote 
computer searches for the key terms using a search program 
knoWn as a search engine. Search engines are programs that 
alloW the remote user to type in one or more search terms. The 

Feb. 4, 2010 

search engine then compares the search query With the key 
terms from the articles and retrieves at least a portion of the 
articles having key terms that match the search query. The 
search engine Will then display to the user the portion of the 
article such as the title. The user can then scroll through these 
retrieved portions of the articles and select a desired article. 

[0007] Early key-term search engines have exhibited seri 
ous draWbacks. For example, to increase exposure of a par 
ticular document, the document provider may use as many 
search terms as are possibly related to the article. In fact, some 
articles or search engines use every Word in the article as key 
terms. As a result, search engines Will retrieve many articles 
that are unrelated, or only peripherally related, to the subject 
matter that the user desires to ?nd through a combination of 
search terms.Additionally, many users of such search engines 
are not skilled in formulating key-term search queries and 
produce extremely broad searches that often retrieve thou 
sands of articles. The user must then examine the excerpted 
information regarding each document to locate the desired 
information. 
[0008] This draWback Was addressed by the evolution of 
search engines to include the organization of information 
based upon the search activity of one or more users. Such 
schemes rank results based upon a consensus of user prefer 
ences instead of document-oriented parameters (e.g., text). 
One such scheme ranks documents according to an evolving 
score based upon the key terms used. That is, the documents 
receive a relevancy score relative to the key terms of the 
search query. As users enter search queries and select docu 
ments from among the list of documents the query produces, 
the relevancy scores of the documents are adjusted. The 
scores are used to organiZe the resulting list of documents for 
subsequent searches. Such schemes typically base relevancy, 
at least in part, on the number of “clicks” the document 
received (i.e., the number of times a document Was selected). 
Such schemes, knoWn generally as “popularity ranking 
schemes” or “click popularity schemes”, provide a search 
result list in Which the highest ranked documents are those 
that attracted and satis?ed the greatest number of previous 
users. Moreover, click popularity schemes generate results 
that re?ect search context. For example, previous search 
schemes Would return documents containing all of the query 
terms, but Would not automatically exclude Words that are not 
part of the query. Thus, a text-matching search for “Mexico” 
might return mostly results about “NeW Mexico.” A click 
popularity scheme search Will reduce such erroneous results, 
as users seeking “Mexico” Will generally refrain from click 
ing pages about “NeW Mexico” and Will tend to click those 
pages that they discern are most relevant to “Mexico,” thus 
raising the relevancy of the desired documents. 
[0009] Basing relevancy on the number of clicks may lead 
to erroneous results over time as information related to the 
query terms changes. For example, for the particular query of 
“democratic frontrunner,” documents referring to the early 
stage frontrunner HoWard Dean may have been selected 
numerous times in December 2003, but the user in March 
2004 entering that query may have been anticipating results 
for John Kerry Who Was then leading. Additionally, top 
ranked results generally receive disproportionately greater 
use resulting in increasingly skeWed search results in Which 
the top-ranked results may never be displaced. 
[0010] Some of these draWbacks have been addressed by 
search engines that organiZe information provided in 
response to queries using numerous factors including time 
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based and use-based factors. For example, such a scheme may 
use the activity of previous users in response to particular 
queries to adjust the relevancy of the query response docu 
ments. Such user activity may include the number of clicks in 
conjunction With the timing of priorusers’ selections oruse of 
particular information. Such schemes may also consider 
Where in a prior results listing a particular document Was 
ranked When prior users selected it, actual versus expected 
use frequency of a document, and hoW the selected docu 
ments Were used. 

[0011] Yet, many drawbacks still exist in the current 
schemes. For example, current schemes do not address the 
problem of very rare queries for Which su?icient user activity 
data has not been compiled. In such cases, results may be poor 
or non-existent. Additionally, click results are dependent 
upon the quality and integrity of the data source. Current 
schemes fail to account for the Wide variations in data source 
quality. Moreover, current schemes are subject to spurious 
in?uences that may affect the integrity of the search results. 
One exemplary scheme, in accordance With the prior art, 
attempts to address certain draWbacks by updating search 
engine results based upon user activity. This scheme is 
described in US. Pat. No. 6,421,675 entitled “Search 
Engine” Which is hereby incorporated by reference herein, to 
provide a fuller description of the prior art and clearly distin 
guish features of various embodiments of the present inven 
tion. 

SUMMARY 

[0012] Embodiments of the invention provide a method in 
Which a query is received from a user. Search engine activity 
information that pertains to a search session of a respective 
independent user is correlated for each of tWo or more inde 
pendent users in regard to the received query. A response to 
the query based upon the correlated search engine activity 
information is then provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention may be best understood by referring 
to the folloWing description and accompanying draWings that 
are used to illustrate embodiments of the invention. In the 
draWings: 
[0014] FIG. 1 is a How chart that illustrates a process in 
Which the organiZation and presentation of a set of concep 
tually related information is modi?ed based upon a correla 
tion of responses from multiple users in accordance With one 
embodiment of the invention; 
[0015] FIG. 2 is a How chart that illustrates a process by 
Which an association of stored content With a user query is 
effected based upon the correlation of user activity and/or 
user information obtained during a search session With simi 
lar information of other users in accordance With one embodi 
ment of the invention; 
[0016] FIG. 3 is a block diagram that illustrates a system for 
organiZing and presenting conceptually related information 
and associating particular stored content With respective user 
queries in accordance With one embodiment of the invention; 
[0017] FIG. 4 illustrates the search log for each of three 
independent users in accordance With one embodiment of the 

invention; 
[0018] FIG. 5 is a How chart that illustrates a process for 
providing more relevant search results in accordance With one 
embodiment of the invention; 
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[0019] FIG. 6 is a How chart that illustrates a process for 
providing relevant query suggestions in accordance With one 
embodiment of the invention; 
[0020] FIG. 6A is a How chart that illustrates a process for 
providing query spelling correction suggestions in accor 
dance With one embodiment of the invention; 
[0021] FIG. 7 is a How chart that illustrates a process in 
Which suggested queries are provided in accordance With one 
embodiment of the invention; 
[0022] FIG. 8 is a How chart that illustrates a process in 
Which similar results are provided in accordance With one 
embodiment of the invention; 
[0023] FIG. 9 is a How chart that illustrates a process in 
Which information is correlated to provide more relevant 
search results in accordance With one embodiment of the 

invention; 
[0024] FIG. 10 is a How chart that illustrates a process by 
Which more relevant search results are provided to a user 
based upon the user’s location in relation to a location asso 
ciated With a pick in accordance With one embodiment of the 

invention; 
[0025] FIG. 11 is a How chart that illustrates a process by 
Which more relevant search results are provided to a user 
based upon the user’s location in accordance With one 
embodiment of the invention; and 
[0026] FIG. 12 is a block diagram that illustrates a digital 
processing system in accordance With one embodiment of the 
invention. 

DETAILED DESCRIPTION 

OvervieW 

[0027] Embodiments of the invention provide methods and 
systems for conceptually organiZing and presenting informa 
tion in Which a correlation of users’ responses to the organi 
Zation and presentation of information is used to determine an 
optimal organiZation and presentation of the information. For 
one embodiment of the invention, in the context of search 
engine result optimiZation, the user activity and/ or user infor 
mation of multiple users, during a search session, is corre 
lated With queries to effect an evolving association betWeen 
queries and the organiZation and presentation of documents. 
Systems, in accordance With such embodiments, employ the 
ability to store users’ activity over the entire search session, 
thus, making possible the correlation of a number of different 
types of user activity and user information. The use of corre 
lated user input alloWs such systems to provide relevant 
search results Without the limitations imposed by the key 
Word-based systems of the prior art. 
[0028] In the folloWing description, numerous speci?c 
details are set forth. HoWever, it is understood that embodi 
ments of the invention may be practiced Without these spe 
ci?c details. In other instances, Well-knoWn circuits, struc 
tures and techniques have not been shoWn in detail in order 
not to obscure the understanding of this description. 
[0029] Reference throughout the speci?cation to “one 
embodiment” or “an embodiment” means that a particular 
feature, structure, or characteristic described in connection 
With the embodiment is included in at least one embodiment 
of the present invention. Thus, the appearance of the phrases 
“in one embodiment” or “in an embodiment” in various 
places throughout the speci?cation are not necessarily all 
referring to the same embodiment. Furthermore, the particu 
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lar features, structures, or characteristics may be combined in 
any suitable manner in one or more embodiments. 

[0030] Moreover, inventive aspects lie in less than all fea 
tures of a single disclosed embodiment. Thus, the claims 
following the Detailed Description are hereby expressly 
incorporated into this Detailed Description, With each claim 
standing on its oWn as a separate embodiment of this inven 
tion. 

Process 

[0031] FIG. 1 illustrates a process by Which the organiZa 
tion and presentation of a set of conceptually related infor 
mation is modi?ed based upon a correlation of responses 
from multiple users in accordance With one embodiment of 
the invention. 
[0032] Process 100, shoWn in FIG. 1, begins With operation 
105 in Which a set of conceptually related information is 
organiZed and presented to multiple users by an information 
provider. For one embodiment, the set of conceptually related 
information is a gathering page containing information 
related to a general concept of interest to a particular group of 
users. Such a gathering page, may contain a number of related 
sub-concepts of any sort, including links to documents, direc 
tories, databases, spreadsheets, neWs items, audio, video, 
images, applications, advertisements, product descriptions, 
and reference information, as Well as links to lists, tables, 
trees, or catalogs of any of the above items, and links to other 
gathering pages, all of Which may be collected from any 
number of sources. For one such embodiment, multiple, dis 
tinctly formulated, gathering pages are created that vary the 
organization and presentation of the set of information, 
including the number, type, arrangement, and prominence of 
the related sub-concepts. In this Way, the information pro 
vider attempts to anticipate an optimal Way of organiZing and 
presenting the information. 
[0033] At operation 110, the information provider receives 
responses from the users in regard to the organization and 
presentation of the information. The users’ responses may be 
in the form of selecting (or refraining from selecting) portions 
of the information. For example, some users may select infor 
mation of particular sub-concepts of a given gathering page, 
While not selecting others. 
[0034] At operation 115, the received responses from mul 
tiple users are correlated. That is, a determination is made as 
to the extent to Which the same statistically signi?cant asso 
ciations have been made by independent users. For alternative 
embodiments of the invention, the correlation of responses 
may take many forms. Exemplary correlations for various 
user responses are described in more detail beloW. 

[0035] At operation 120, the organiZation and presentation 
of the set of conceptually related information is modi?ed 
based upon the correlated responses. For example, a gather 
ing page may be reformulated to more adequately meet the 
needs of the an individual user, a group or class of users, or all 
users. In addition to modifying the presentation of the origi 
nally presented information, such reformulation may include 
adding or deleting information. For example, one or more 
sub-concepts may be added to or deleted from a gathering 
page. 
[0036] Though described generally above in relation to 
using user responses to optimiZe the organiZation and presen 
tation of information sets (e.g., gathering pages), embodi 
ments of the invention may be used to effect the association of 
user search engine queries to stored content (e. g., one or more 
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documents). That is, embodiments of the invention may be 
used to determine search results in response to a particular 
query that are more relevant (i.e., either generally more rel 
evant or more relevant to a particular user). 
[0037] FIG. 2 illustrates a process by Which an association 
of stored content With a user query is effected, based upon the 
correlation of user search engine (USE) activity and/or user 
information obtained during a search session With similar 
information of other users in accordance With one embodi 
ment of the invention. 
[0038] Process 200, shoWn in FIG. 2, begins at operation 
205 in Which USE activity information and/or user informa 
tion, during a search session, is recorded for several indepen 
dent users. A search session includes any sequence of search 
engine actions (activities that can be recorded by the search 
engine) of a given user. The USE activity may include the 
issuing of queries, the clicking of links on the search page 
leading to internal or external data, the clicking of links on 
subsequent internal pages leading to internal or external data, 
and a return to the search page or any internal page subse 
quent to clicking an internal or external link. The USE activity 
may be continuous or occur Within a practical duration 
period. That is, a time period may be speci?ed that indicates 
termination of a search session. For example, if an interrup 
tion in recordeduser activity exceeded a speci?ed time, it may 
be practical to assume the search session Was terminated. 
Subsequent user activity may be vieWed as a neW search 
session. 
[0039] At operation 210, the recorded USE activity infor 
mation and/ or user information for several independent users 
is correlated. The information, Which re?ects entire search 
sessions for each user, may be correlated in various Ways in 
accordance With alternative embodiments of the invention. 
Exemplary correlations for various USE activity and/or user 
information are described in more detail beloW. 

[0040] At operation 215, the results of the correlation of the 
recorded USE activity information and/or user information 
for several independent users obtained from operation 21 0 are 
used to effect an association betWeenparticular stored content 
and corresponding user queries. Such association may pro 
vide a search result for a given query having greater rel 
evance, in general, or to one or more particular users. 

System 

[0041] Embodiments of the invention may be implemented 
in a netWork environment. FIG. 3 illustrates a system for 
organiZing and presenting conceptually related information 
and associating particular stored content With respective user 
queries in accordance With one embodiment of the invention. 
System 300, shoWn in FIG. 3, illustrates a netWork of digital 
processing systems (DPS) 300 that include one or more server 
DPSs, shoWn as server DPS 320 and a plurality of client 
DPSs, shoWn as client DPSs 305-308. The DPSs of system 
300 are coupled one to another and are con?gured to com 
municate a plurality of various types of stored content includ 
ing documents, such as, Web pages, content stored on Web 
pages, including text, graphics, and audio and video content. 
For example, the stored content may be audio/video ?les, 
such as programs With moving images and sound. Informa 
tion may be communicated betWeen the DPSs through any 
type of communications netWork through Which a plurality of 
different devices may communicate, such as, for example, but 
not limited to, the Internet, a Wide area netWork (WAN) not 
shoWn, a local area netWork (LAN), an intranet, or the like. 



US 2010/0030735 A1 

For example, as shown in FIG. 3, the DPSs are interconnected 
one to another through Internet 310, Which is a netWork of 
networks having a method of communicating data, as 
described above, and is Well knoWn to those skilled in the art. 
The communication links coupling the server DPS to client 
DPSs need not be a direct link, but may be indirect links 
including, but not limited to, broadcasted Wireless signals, 
netWork communications, or the like. While exemplary DPSs 
are shoWn in FIG. 3, it is understood that many such DPSs are 
interconnected. 
[0042] An embodiment of a digital processing system that 
may be used for the server DPS 320 or the client DPSs 
3 05-308, in accordance With an embodiment of the invention, 
is described beloW in reference to FIG. 12. 
[0043] In accordance With one embodiment of the inven 
tion, a set of conceptually related information, such as a 
gathering page, is presented to several users via client DPSs 
305-308. The conceptually related information may also be a 
search result in response to a user query, communicated from 
one or more of the client DPSs 305-308. The information may 
take many forms, and may be, for example, a list of Web-page 
URL addresses provided by a Web-page developer. Once 
presented on the client DPSs, the user makes some response 
to the presentation. For example, the user may conduct USE 
activity as described above. The user response and other user 
information, related to the presentation of the information to 
the user, is recorded and communicated to the user response/ 
information correlation application 321. The application 321 
correlates the user responses and information of several users 
and modi?es the organization and presentation of the concep 
tually related information based upon the correlation results. 

Data Analysis 

[0044] Embodiments of the invention obtain USE activity 
information and/or user information and correlate this infor 
mation to aid in de?ning relevancy through the use of con 
sensus choices of multiple users. This correlation analysis 
includes the process of evaluating common actions, or infor 
mation of multiple users, to identify statistically signi?cant 
associations. The terms “association” and “statistically sig 
ni?cant association”, as used in regard to such embodiments, 
are de?ned as folloWs. An “association” is any pairing of 
queries, terms, concepts, articles or other Web data, or com 
binations thereof, Which are made explicitly or implicitly, 
consciously or unconsciously, by a user during a search ses 
sion. An association may be indicated through the issuing of 
queries and/or the selecting of links (e.g., hypertext links) to 
queries, terms, concepts, articles, or other Web data. A statis 
tically signi?cant association is an association that is prob 
ably not attributable to random occurrence. A correlation is 
recorded When a statistically signi?cant association is made 
by tWo or more ostensibly independent users. 
[0045] Embodiments of the invention provide search 
engine results With far greater relevancy than prior art 
schemes by recording much more information and more spe 
ci?c information (including USE activity information and/or 
user information), and effecting a more in-depth analysis of 
the information. 
[0046] One embodiment of the invention provides a system 
that creates and operates on data ?les that maintain all USE 
activity information and user information as shoWn in Table 1 . 
(Tables used to describe various embodiments of the inven 
tion are exemplary and do necessarily represent the actual 
data structures of embodiments of the invention.) 
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TABLE 1 

Timestarnp User ID Query Pick (URL) 

1/1/03 00:00:00 U1 Q1 P5 
1/1/03 00:01:00 U1 Q2 P1 
1/1/03 00:02:00 U1 Q2 P2 
1/1/03 00:02:05 U1 Q2 P3 
1/2/03 00:00:00 U2 Q2 P4 
1/2/03 00:01:00 U2 Q2 P1 
1/2/03 00:02:00 U2 Q2 P4 
1/2/03 00:04:00 U2 Q1 P2 
1/2/03 00:04:05 U2 Q1 P3 
1/3/03 00:00:00 U3 Q3 P3 
1/3/03 00:04:00 U3 Q2 P1 
1/3/03 02:00:00 U3 Q3 P5 
1/4/03 00:00:00 U4 Q1 * 
1/4/03 00:06:00 U4 Q2 P4 

(* = query With no associated pick) 

[0047] Table 1 shoWs a data ?le containing a number of data 
elements that record the queries for a number of users at 
various times and the URL (pick) that Was selected (clicked) 
subsequent to each respective query for each respective user. 
Such a data ?le, may contain numerous other data elements 
representing USE activity information and/or user informa 
tion. Such data elements, may represent, for example, the 
display rank of the result selected, the order the result Was 
clicked by the user during the session, the user IP address, 
geo-location of the IP address, etc. 

[0048] This is in contrast to various prior art schemes in 
Which, after periodic processing and loading of neW data, 
simpli?ed query-to result pick (Q2RP) correlations Were 
rolled up into a database table such as Table 1A. In accor 
dance With one embodiment of the invention, such informa 
tion is not rolled up, but is maintained in log form, With data 
elements indicating all of the USE activity information and 
user information. 

TABLE 1A 

Query Pick (URL) Score 

Q1 P2 1 
Q1 P3 1 
Q1 P5 1 
Q2 P1 3 
Q2 P3 1 
Q2 P4 2 
Q3 P3 1 
Q3 P5 1 

[0049] Table 1A is a simpli?ed example of prior art data 
structure, Which may include score adjustment ?elds, as 
knoWn in the prior art. For example, a score, Which could be 
something as simple as the sum of the picks, could also be the 
result of a more sophisticated adjustment algorithm; the 
scores and adjustments could also be stored. 

[0050] The prior art data structure of Table 1A Was 
adequate for producing ranked search results, but it repre 
sented the loss of a great deal of raW information. As exem 
pli?ed in Table 1A, prior art schemes did not record or ana 
lyZe much of the USE activity information and user 
information available from a search session. This Was due to 
a number of reasons including limited storage, lack of any 
practical use for the information, and lack of appreciation of 
the application to Which such information could be applied. 
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[0051] In accordance With one embodiment of the inven 
tion, the need for such score adjustment ?elds is obviated by 
the extent of the recorded and stored information. That is, for 
such embodiments, no score adjustment information is stored 
because any score needed can be calculated parametrically 
based on the stored information. Moreover, parameters and 
algorithms for calculating scores can be altered, as necessary, 
Without affecting stored data. 
[0052] In accordance With various embodiments of the 
invention, the in-depth analysis of the information depends 
upon the ability to recogniZe and record correlative data (in 
cluding USE activity information and user information) 
betWeen independent users. That is, by recording and analyZ 
ing much more of the information, including up to all of the 
information of a user session, search results having a much 
higher degree of relevancy can be obtained. 
[0053] For example, consider a user session in Which a user 
issues a series of queries and intervening picks. In general, the 
URLs picked prior to the issuing of query A Will be irrelevant 
to query A, since users Will often change topics. Similarly, 
most picks occurring after a subsequent query B, Will be 
irrelevant to query A. 

[0054] Further, consider a number of independent users 
Who all record search sessions containing queryA. Suchusers 
can be expected to turn to a variety of unrelated topics before 
and after query A, and therefore, the irrelevant picks Will be 
Widely scattered over a huge number of URLs, each of Which 
Will garner very loW scores re?ecting their lack of association 
With query A. Typically, only a very small number of relevant 
URLs that are picked by those users Who do remain on those 
topics related to query A, Will accumulate click popularity 
scores high enough to affect the re-ranking of the search 
results associated With query A. 

[0055] For example, imagine 1000 users Who search for 
query A. Subsequently, 900 of them then turn to unrelated 
queries B1 through B900. The remaining 100 continue to 
search on the variations of the original topic and turn to 
related queries A1-A9. The results generated by the B queries 
Will each collect a pick or tWo that Will be associated With 
query A, but the results generated by related queries A1-A9 
Will accumulate ten times as many picks on average. 

[0056] For one embodiment of the invention, a requirement 
that a URL, folloWing a subsequent query, must be picked at 
least tWice to be correlated to an original query may be 
imposed. Such a requirement, Will eliminate many of the 
picks of the B queries erroneously associated With query A. 
[0057] In accordance With one embodiment of the inven 
tion, a correlation analysis is provided that relies on statisti 
cally large samples to recogniZe multiple relevant associa 
tions. For such embodiments, prior art restrictions on the 
associations analyZed, and arbitrary compartmentaliZation of 
the data, are reduced to increase relevancy. That is, recording 
and analyZing much more of the user session information also 
alloWs for many more relevant types of associations to be 
analyZed. 

Exemplary Use Activity Correlations 

[0058] In accordance With one embodiment of the inven 
tion, a system is provided that uses one or more of a small set 
of basic correlations, and combinations thereof. In general, 
any number of correlations may be determined and used to 
effect increased relevancy of search results, or other objec 
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tives, in accordance With various embodiments of the inven 
tion. Some exemplary correlations Will be discussed, in 
detail, beloW. 

Query-to-Pick 

[0059] A query-to-pick (Q2P) correlation associates a 
query With a pick. When multiple independent users make the 
same association, that is a correlation candidate. When a 
search engine returns a result in response to a query and a user 
picks that result, this is a special case of such a correlation 
(Q2RP). In effect, the search engine algorithm replaces a 
second independent user. In accordance With one embodi 
ment of the invention, the Q2P correlation associates a query 
With all picks in a user session. This is in contrast to prior art 
schemes that terminated association of a given query With 
picks upon issuance of a subsequent query. 
[0060] With Q2P, all picks recorded during a user session 
are associated With a given query issued during that user 
session. For one embodiment, a score is assigned to each 
association, based upon various factors, including the time 
betWeen query and pick, the number of intervening queries 
and/or picks, and the order of queries With respect to picks. 
[0061] In addition, each association’s score can be 
adjusted, based upon Well-knoWn factors, including rank of 
the pick in the result list at the time of association, duration of 
the pick (interval until next knoWn user action), age or order 
of the association (relative to older or neWer associations), 
and age of the ?rst knoWn instance of association. 
[0062] Each user session can be of in?nite duration. In a 
practical application, a reasonable time limit, or limit on 
intervening actions, should be imposed beyond Which no 
relationship betWeen picks and queries Will be assigned. 
Alternatively or additionally, an interruption of suf?cient 
duration can indicate a break in sessions. A search log 
excerpt, in accordance With one embodiment of the invention, 
is shoWn beloW as Table 2. In various alternative embodi 
ments, any other items couldbe captured in the search log, but 
are excluded here for clarity. 

TABLE 2 

RoW Timestarnp User ID Query Pick (URL) 

101 1/1/03 00:00:00 U1 Q1 P5 
102 1/1/03 00:01:00 Q2 P1 
103 1/1/03 00:02:00 P2 
104 1/1/03 00:02:05 P3 
201 1/2/03 00:00:00 U2 Q2 P4 
202 1/2/03 00:01:00 P1 
203 1/2/03 00:02:00 P4 
204 1/2/03 00:04:00 Q1 P2 
205 1/2/03 00:04:05 P3 
301 1/3/03 00:00:00 U3 Q3 P3 
302 1/3/03 00:04:00 Q2 P1 
303 1/3/03 02:00:00 Q3 P5 
401 1/4/03 00:00:00 U2 Q1 * 
402 1/4/03 00:06:00 Q2 P4 

(* = query With no associated pick) 

[0063] FIG. 4 illustrates the search log for each of three 
independent users in accordance With one embodiment of the 
invention. Search log excerpt 400 shoWn in FIG. 4 contains 
search logs 410, 420, and 430 depicting the search informa 
tion for three independent users, U1, U2, and U3, respec 
tively, as described above in reference to Table 2. The dashed 
boxes in each search log represent the Q2RP portion of the 
Q2P search information. For example, search log 410 
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includes Q2RP portion 411 in Which a query Q1 has resulted 
in a pick P5. Search log 410 also includes Q2RP portion 412 
in Which a query Q2 has resulted in picks P1, P2, and P3. 
[0064] Search log 420 includes an interruption 421 of 48 
hours duration. For one embodiment of the invention, such a 
lengthy interruption may delineate tWo separate sessions 
across Which no relationship betWeen picks and queries Will 
be assigned. In contrast, search log 430 includes an interrup 
tion 431 of 2 hours duration. For one embodiment of the 
invention such interruption may not delineate tWo separate 
user sessions. That is, all of the search activity of search log 
430 may be vieWed as a single user session and the informa 
tion correlated accordingly. 
[0065] Table 2A illustrates a tabulation of the click infor 
mation contained in Table 2 in accordance With an embodi 
ment of the invention. For comparison, Table 2B illustrates a 
tabulation of the click information contained in Table 2 in 
accordance With a typical prior art scheme employing a Q2RP 
correlation. 

TABLE 2A 

Q2P Results 

Q1 Q2 Q3 

P1 2 3 1 
P2 1 1 i 

P3 2 3 1 
P4 1 1 i 

P5 1 2 1 

TABLE 2B 

Q2RP Results of PriorArt 

Q1 Q2 Q3 

P1 i 3 i 

P2 1 i i 

P3 1 1 1 
P4 i 2 i 

P5 1 i 1 

[0066] Due to the fact that numerous factors can vary or 
penaliZe the scores, We Will assume 1 pick:a score increment 
of +1, except for the folloWing penaliZation situations, Where 
We Will assume the pick represents a score increment of 0. 
Assuming a time threshold, the click in roW 103 is penaliZed 
in both tabulations due to the user spending a very short time 
at the URL. Assuming daily database batch updates, the click 
in roW 203 Would typically be penaliZed by the prior art 
tabulation of Table 2B as a duplicate of click 201. The clicks 
in roWs 203 and 402 are penaliZed by the tabulation, in accor 
dance With an embodiment of the invention, as duplicates of 
click 201. 
[0067] For Query Q1, URL P1, Which Was never clicked 
immediately subsequent to Q1, has garnered a high score in 
the tabulation, in accordance With an embodiment of the 
invention, because multiple users chose it before or afteri 
though not immediately afteriissuing Query Q1. The Whole 
matrix of scores for the tabulation, in accordance With an 
embodiment of the invention, is richer, as many more asso 
ciations are noted. Some scores, such as that for Q2P4, are 
loWer, due to the retention of session data indicating that all 
the clicks came from a single user, permitting the identi?ca 
tion of more duplicates. 
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[0068] In practical applications of Q2P, We can retain the 
distinction as to Whether a particular association Was Q2RP or 

non-Q2RP. A single, uncorrelated non-Q2RP click (such as 
Q3P1 in the table) may not inspire enough con?dence to 
release the result to users, Whereas for a single, uncorrelated 
Q2RP click, the association is reinforced by the fact that the 
search engine presented the result for the original search. 

Pick-to-Query 

[0069] A pick-to-query (P2Q) correlation associates all 
queries recorded during a user session that are correlated With 
a given pick issued during that user session. The search log 
excerpt of Table 2 illustrates the output of P2Q correlation. 
That is, the same data generated for Q2P canbe re-indexed for 

P2Q 

Query-to-Query 

[0070] A query-to-query (Q2Q) correlation associates all 
queries issued during a user session With all other queries 
issued during that session. For one embodiment, a score may 
be assigned to each association based upon various factors, 
including the time betWeen queries, the number of interven 
ing queries and/ or picks, age or order of the association (rela 
tive to older or neWer associations), Whether or not the query 
results generated picks, and the pair-Wise order of the asso 
ciated queries, among others. 

[0071] Determining if the query results generated picks, as 
Well as the pair-Wise order of the associated queries, can be 
particularly informative, as they can indicate Whether one 
query is a “correction” of another. For any practical applica 
tion, it is useful to knoW Which of tWo associated queries is an 
error, and Which, a correction. 

[0072] A search log excerpt, in accordance With one 
embodiment of the invention, is shoWn beloW as Table 3. Only 
the query portion of the search log is required to create a Q2Q 
table. 

TABLE 3 

RoW Timestalnp User ID Query 

101 1/1/03 00:00:00 U1 Q1 
102 1/1/03 00:01:00 Q2 
103 1/1/03 00:02:00 

104 1/1/03 00:02:05 

201 1/2/03 00:00:00 U2 Q2 
202 1/2/03 00:01:00 

203 1/2/03 00:02:00 

204 1/2/03 00:04:00 Q1 
205 1/2/03 00:04:05 

301 1/3/03 00:00:00 U3 Q3 
302 1/3/03 00:04:00 Q2 
303 1/3/03 02:00:00 Q3 
401 1/4/03 00:00:00 U2 Q1 
402 1/4/03 00:06:00 Q2 

[0073] Table 3A illustrates a tabulation of the click infor 
mation contained in Table 3 in accordance With an embodi 
ment of the invention (assuming the order of queries issued is 
ignored). 






















