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(57) ABSTRACT 
A computer implemented method, and a softWare product 
for directing a search aided by a set of topics, the topics not 
necessarily having a hierarchy. Each topic is attached to at 
least one information item of a plurality of information 
items, such as a Web page identi?ed by a URL. The method 
includes identifying one or more information items of the 
plurality of information items, and determining one or more 
suggested topics from the set of topics according to the 
attachments of the suggested topics to the identi?ed infor 
mation items, and providing search results to the user 
including at least some of the identi?ed information items 
and at least one of the suggested topics. Selecting one of the 
suggested topics generates a neW set of suggested topics, 
such that a hierarchy of topics is formed on the ?y for a 

10, 2004. particular search. 
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CONDUCTING A SEARCH DIRECTED BY A 
HIERARCHY-FREE SET OF TOPICS 

RELATED PATENT APPLICATIONS 

[0001] The present invention claims priority of US. Pro 
visional Patent Application No. 60/609,215 ?led Sep. 10, 
2004 to inventors Palmon, et al., titled USER CREATING 
AND RATING OF ATTACHMENTS FOR CONDUCTING 
A SEARCH DIRECTED BY A HIERARCHY-FREE SET 
OF TOPICS, AND AUSER INTERFACE THEREFOR. The 
contents of such provisional patent application are incorpo 
rated herein by reference. 

[0002] The present invention is related to concurrently 
?led US. patent application Ser. No. to inventors 
Palmon, et al., titled CREATING ATTACHMENTS AND 
RANKING USERS AND ATTACHMENTS FOR CON 
DUCTING A SEARCH DIRECTED BY A HIERARCHY 
FREE SET OF TOPICS, Docket Ref. No. TOPIX102, and to 
concurrently ?led US. Provisional Patent Application 

to inventors Palmon, et al., titled USER INTER 
FACE FOR CONDUCTINGASEARCH DIRECTED BYA 
HIERARCHY-FREE SET OF TOPICS, Docket Ref. No. 
TOPIX103. The contents of each of these related patent 
applications are incorporated herein by reference. 

BACKGROUND 

[0003] The present invention is related to searching for 
information, for example, searching for information on the 
Internet. In particular, the present invention is related to 
searching for information guided by a set of topics such as 
keyWords, Wherein the set of topics is not necessarily 
hierarchical, and Wherein during any particular search, any 
search hierarchy of topics is created on the ?y. 

[0004] It is knoWn to search for information that may 
reside locally or that may be distributed in a netWork or 
internetWork, even distributed over the Internet. Google and 
Yahoo, for example, have become synonymous With search 
ing the Internet for information. The results of such a search 
are an ordered set of URLs to Web pages on the World Wide 
Web (the “Web”) or other items of information. 

[0005] It is also knoWn to categorize information by 
attaching categories or keyWords—called topics herein—to 
each item of information. Yahoo, for example, started as a 
directory of the Web that alloWed one to search guided by 
such topics. Such prior art categoriZation is explicitly hier 
archical, in that topics have subtopics, and so forth, such that 
the set of topics may be structured as in the form of a tree 
structure or a graph. One problem With such hierarchical 
categoriZation is that a once a ?rst topic is selected, the only 
subtopics available for further searching are those children 
of the ?rst topic. This may lead to missing some results, or 
to not being Well directed using the categoriZations. 

[0006] Therefore, structuring topics With a strict hierarchy 
may lead to unsuccessful searches. 

[0007] It also is knoWn hoW to classify search results 
automatically into a topic of a hierarchical set of topics. US. 
Pat. No. 5,924,090 to Krellenstein and the Northern Light 
Search Engine product—see “Northern Light Enterprise 
Search Engine OvervieW White Paper,” dated Jun. 15, 2004, 
by Northern Light Group LLC, Cambridge, Mass., and also 
available online at WWW.northernlight.com—describes such 
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automatic classi?cation, but on a pre-de?ned hierarchical set 
of topics. The set of topics, hoWever, is pre-de?ned With a 
hierarchy. If a non-hierarchical pre-de?ned set of topics is 
used, no hierarchy of topics is generated. It is desirable, 
hoWever, to have a hierarchy of topics to guide a search. 
That is, after selecting either a search term or a topic, it is 
desirable to generate candidate topics to further re?ne the 
search Without the need to have a prede?ned hierarchy 
among topics. 

[0008] It is also knoWn to cluster search results on the ?y 
Without an already de?ned set of topics. See for example the 
Vivisimo Clustering EngineTM, made by Vivisimo, Inc., of 
Pittsburgh, Pa. This clustering engine automatically orga 
niZes search or database query results into meaningful 
hierarchical folders on the ?y. The clustering engine trans 
forms a list of search results into categoriZed information 
Without any pre-processing of the source documents. The 
categories, hoWever, are not pre-de?ned, but rather selected 
from the Words and phrases contained in the search results 
themselves. Vivisimo’s Clustering Engine does not use 
pre-de?ned subjects; its descriptions are created on the ?y 
from the search results list. No hierarchy of topics is 
generated. 
[0009] See also B. D. Davison, A. Gerasoulis, K. Klei 
souris, Y. Lu, H. Seo, W. Wang and B. Wu: “DiscoWeb}: 
Applying Link Analysis to Web Search”, Proceedings of the 
Eighth International World Wide Web Conference,” Tor 
onto, Canada, page 148, 1999. See also Krishna Bharat and 
Monika R. HenZinger: “Improved algorithms for topic dis 
tillation in a hyperlinked environment,” Proceedings of 
SIGIR-98, 21st ACM International Conference on Research 
and Development in Information Retrieval, Melbourne, 
Australia, pages 104-111, 1998 for a discussion of hoW to 
analyZe Webpages and rank them according to relevance and 
clusters. 

[0010] Thus there is a need in the art for a search method 
that includes classifying potential search results under top 
ics, With the set of topics not necessarily hierarchical, but 
With a hierarchy of topics generated on the ?y to guide the 
search. 

[0011] Topic-guided searching is also knoWn Wherein 
after each search step, suggested topics for further searching 
are provided. For example, shopping Web sites such as 
BiZRate.com, of Los Angeles, Calif., are knoWn that as a 
result of a search, suggest shopping topics for further search. 
These topics, hoWever, are pre-determined and have a hier 
archical structure. For example, a topic “Computers & 
SoftWare” exists in BiZRate.com, and under this topic is the 
topic “Digital Cameras.” Under “Digital Cameras” are sev 
eral topics, such as the brand names Canon, Kodak, etc., the 
different resolutions ranged for digital cameras, etc. The 
topics have a hierarchical structure. 

[0012] It is desired to provide the same guidance as 
provided in topic-guided searching, but Wherein topics do 
not have a hierarchical structure. 

[0013] There also is a need to provide the ability for a 
searcher, e. g., one Who is registered (a “user”), to de?ne neW 
topics to add to the set of topics, and to de?ne attachments 
betWeen information items and the neWly de?ned topic, and 
also previously de?ned topics. 

[0014] Not all attachments betWeen topics and informa 
tion items are equally relevant. For example, one topic may 
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be “better” or more applicable to a page on the Web than 
another. Thus there is a need in the art to measure the quality 
of an attachment betWeen an information item and a topic. 

[0015] Similarly, not all users are equally credible. Thus, 
there further is a need in the art to rate users according to a 
credibility measure. 

[0016] There further is a need in the art for providing 
personaliZation for registered users. For example, a regis 
tered user may Wish to have previous searches or previous 
traversals of topics, be recorded for re-use. 

SUMMARY 

[0017] One aspect of the present invention is the providing 
of a set of topics useful for guiding a search, each topic 
having attachments to one or more items of information, 
e.g., Web pages that are appropriate for the topic. The set of 
topics is not necessarily hierarchically arranged. Rather, for 
a particular search starting With an initial topic or a search 
phrase, a hierarchy of topics for the particular search is 
determined on the ?y. Each step of the hierarchical search 
includes selecting a topic or providing a search phrase, and 
results in a set of suggested topics for furthering the search. 
At any stage, results for the search so far, e.g., URLs of the 
information items, are also provided. The set of suggested 
topics is generated by an analysis of the attachments of the 
search results under the initial search or the search topic. 
One aspect of the invention is that the suggested topics 
include one or more re?nement topics determined from the 
plurality of topics according to a re?nement topic criterion. 

[0018] In one embodiment, an initial search page provides 
for a user to input a search phrase and also to sign-in, in the 
case that a user is not signed in. Thus, initially, a searcher 
inputs a search phrase and is presented With a set of 
suggested topics, including re?nement topics, and selected 
information items that result in searching for the input 
search phrase. The searcher may noW select a topic from the 
suggested topics, or a neW search phrase. 

[0019] In another embodiment, an initial set of topics is 
pre-de?ned, and this initial set of topics is used to determine 
an initial set of suggested topics. 

[0020] One aspect of the invention is that in some embodi 
ments, it provides users, e.g., searchers Who have registered 
by providing registration information, With the ability to 
create topics. In one version, in Which an initial set of topics 
is pre-de?ned, users are thus provided With the ability to add 
to the initial set of topics. Another aspect of the invention is 
providing the capability for such users to create attachments 
betWeen information items and topics. Another aspect of the 
invention is providing for such users the ability to rate 
attachments. In one embodiment, users are provided With the 
mechanism to rate an attachment betWeen a topic and an 
information item using a binary rating system that has a ?rst 
value (“positive,” positively rated”) and a second value 
(“negative,” negatively rated”) less favorable than the ?rst 
value. Another aspect of the invention is a method of 
calculating an overall attachment quality for each attach 
ment based on the rating of the attachment by users. 

[0021] Another aspect of the invention is that a registered 
user may select one or more topics to be “preferred” or 
“favorites” for that user. That user is presented With a vieW 
of the search results that differs from What is presented to 
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another searcher. In one embodiment, the suggested topics 
for furthering a search are presented in an order in Which 
topics that have been selected to be favorites appear before 
other topics. 

[0022] Another aspect of the invention is that suggested 
topics, e.g., re?nement topics for furthering a search are 
presented in an order determined according to a re?nement 
topic ranking method. In one embodiment, the ranking 
method depends on hoW registered users of the system have 
rated attachments to the search results for each potential 
re?nement topic, in particular, according to the calculated 
overall attachment quality of the attachments betWeen a 
potential re?nement topic and the information items of the 
search results. 

[0023] Yet another aspect of the invention is a carrier 
medium, e.g., a storage mechanism, for storing a data 
structure that includes a user data structure to store the set of 
topics, a topic data structure con?gured to store the set of 
topics, the topics not necessarily being hierarchically struc 
tured, an attachment data structure con?gured to store the 
attachments betWeen topics and information items, e.g., Web 
pages. The data structures are part of a main data structure. 
In one embodiment the main data structure is in the form of 
a set of tables of a relational database, and the topic data 
structure, the user data structure, and the attachment data 
structure are each a table of the database. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 shoWs an embodiment of a client system 
coupled to a netWork such as the Internet, or an intranet, and 
Which includes an embodiment of the present invention. 

[0025] FIG. 2 shoWs a simpli?ed ?oW chart of a method 
embodiment of the invention, shoWn as client side activities, 
and activities that occur at the search server in the netWork 
of FIG. 1. 

[0026] FIG. 3 shoWs a simpli?ed ?oW chart of a method 
carried out at the search server that includes accepting 
search request information, determining the search results, 
and forming a Web page to display the search results to a 
searcher. 

[0027] FIG. 4 shoWs a ?oWchart of a method embodiment 
400 of a user providing attachment information. 

[0028] FIG. 5 shoWs an embodiment of an initial user 
interface display that includes a WindoW for a user to enter 
the user ID, e.g., as an email address, and a button to indicate 
that user information has been entered, and that further 
includes provision for a searcher to enter a search phrase. 

[0029] FIG. 6 shoWs an embodiment of a second user 
interface display that might result at a stage of a multi-stage 
search for an exemplary search by a searcher Who is not 
necessarily a user. 

[0030] FIG. 7 shoWs an embodiment of a third user 
interface display that might result at the same stage of a 
multi-stage search for an eXemplary search as shoWn in FIG. 
6, but for a registered user. 

[0031] FIG. 8 shoWs an embodiment of a user interface 
display that includes provision for a user to de?ne a neW 
topic. 
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DETAILED DESCRIPTION 

[0032] Described herein are a method and a search engine 
in the form of a computer program implementing a method 
to aid in searching. A set of topics is de?ned, the topics not 
necessarily hierarchical. At any stage of a search, a person 
using the system—called a searcher—provides either a 
search phrase or selects a topic from a provided ?rst subset 
of the topics. As a result of the search, the searcher is 
provided With a second subset of the topics that Would 
further the search, and in one embodiment, With results of 
the search so far. 

[0033] A searcher may register With the system by pro 
viding registration information to become What is called 
herein a user. Described herein is a method and a search 

engine in the form of a computer program that provides for 
users having a measure of credibility, so that, for example, 
topics and attachments betWeen topics and information 
items created by different users may have different quality 
measures according to the credibility of users Who de?ne the 
attachments. 

[0034] The main application described herein is of search 
ing for Web pages. HoWever the invention is not restricted 
to such an application. In general, one aspect of the inven 
tion is searching for “items of information,” also called 
“content elements” and “information items.” Thus, in the 
embodiment mostly described herein, these information 
items are Web pages. In another embodiment, these are 
publications or documents, and in yet another embodiment, 
these information items are data elements residing in a 
database. Other applications and combined applications also 
may be envisaged. In the description herein, each informa 
tion item, Whether a Web page or otherWise, can be assumed 
to have a uniform resource locator URL that describes its 
location, e.g., in a computer netWork, on a local computer, 
in an internetWork, in the Internet, or elseWhere. Thus, 
Without loss of generality, the term URL Will be used herein 
to refer to the information item. 

[0035] Thus there is a set of topics to Which URLs may be 
attached. In one embodiment, the set of topics is prede?ned. 
In another embodiment, a topic may be added to the set of 
topics by a registered user to create a larger set of topics. The 
set of topics does not necessarily have a hierarchical struc 
ture, and in the description herein, it is assumed that the set 
of topics does not have a hierarchy. 

Client-Server Computer Network 

[0036] The present invention is preferably, but not neces 
sarily, implemented in a client-server computer network, ie 
on a distributed computer system. An exemplary client 
server environment that includes an embodiment of the 
present invention is illustrated in FIG. 1. An exemplary 
client 101 is connected to an exemplary Web server 103 via 
a netWork 105, and to a search server 151 via the netWork 
105. For illustrative purposes, the netWork 105 is the Inter 
net. HoWever, netWork 105 may be a private netWork (an 
intranet), an internetWork, an extranet or any other knoWn 
mechanism for providing a netWork connection. While only 
one Web server 103 is shoWn, the Web server 103 can be one 
of a plurality of servers that are accessible by clients such as 
client 101. The Web server is also accessible by a search 
server, shoWn as search server 151. 

[0037] An exemplary client machine such as client 101 
typically includes a processing system of at least one pro 
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cessor 107, a memory subsystem 117, a display subsystem 
119, a keyboard 115, a pointing and selecting device 123 
such as a mouse or another input device, all such input 
devices collectively shoWn as 123, local storage 109, and a 
netWork interface (NIC) 113 coupling the processor system 
to the netWork 105. The elements of the processing system 
of the client are coupled via a bus subsystem 111 that is 
shoWn for the sake of simplicity as a single bus. The client 
may include more or feWer components as is knoWn. 

[0038] An exemplary search server such as search server 
151 includes a processing system of at least one processor 
157, a memory subsystem 167, a display subsystem 169, a 
keyboard 165, local storage 159, and a NIC 162 coupling the 
processor system to the netWork 105. The elements of the 
processing system of the server 151 are coupled via a bus 
subsystem 161 that is shoWn for the sake of simplicity as a 
single bus. The search server may include more or feWer 
components as is knoWn. 

[0039] An exemplary Web server such as Web server 103 
also includes a processing system not shoWn in detail in 
FIG. 1. The Web server stores Web pages that are each 
identi?ed by a URL, as is Well knoWn. One such Web page 
is shoWn as page 131. 

[0040] The client 101 includes a broWser application 121 
shoWn in FIG. 1 as being in memory 117, although those in 
the art Will understand that not all instructions of the broWser 
may be in memory at the same time, even When the broWser 
is in operation. The user interface assumed in this descrip 
tion is implemented as pages that are displayed on the 
client’s display 119 using a broWser application 121. 

[0041] The search server 151 includes a search engine 
application 163 shoWn in FIG. 1 as being in memory 167. 
The search engine includes aspects of the present invention, 
that is, a set of instructions implementing an embodiment of 
the invention, although those in the art Will understand that 
not all instructions of the search engine 163 may be in 
memory at the same time. The search server 151 may also 
include one or more other programs shoWn as 161 in FIG. 
1. 

[0042] Furthermore, While FIG. 1 shoWs the search engine 
163 operating in the search server 151, other embodiments 
of the invention need not operate, and in many cases Will not 
operate, on one server, but may operate on some other 
processor coupled to the shoWn search server, e.g., coupled 
to the server 151 via the Internet, or coupled to the server 
151 via a local area netWork. It may also be that several 
method embodiments of the invention may operate at sev 
eral locations all coupled via the Internet or a local netWork. 
Furthermore, a search engine in a processor on the internet 
may assign at least one task to various processors such that 
some aspects of the invention may operate remotely on at 
least one computer system, even in parallel on the computer 
system(s). HoW to modify the description herein to be 
implemented in a distributed manner Would be clear to those 
in the art. 

[0043] It may also be that several method embodiments of 
the invention may operate at several locations all coupled 
via the Internet or a local netWork. Furthermore, a search 
engine in a processor on the Internet may assign at least one 
task to various processors such that some aspects of the 
invention may operate remotely on at least one computer 
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system, even in parallel on the computer systems. HoW to 
modify the description herein to be implemented in a 
distributed manner Would be clear to those in the art. 

The Web Search for a Search Phrase 

[0044] Searching, e.g., searching the Internet for Web 
pages is Well knoWn. Yahoo, Google, etc., all operate such 
searches. For simplicity, it is assumed that such a search uses 
an indeX, and one such indeX 171 is shoWn in storage 159 of 
the search server. The search engine is assumed to include 
elements to perform a Web search for one or more search 

terms, providing results, e.g., ranked by a “relevance score,” 
and such search elements are assumed to be knoWn. See,for 
eXample, Ricardo BaeZa-Yates, Berthier Ribiero-Neto, Ber 
thier Ribeiro-Neto: “Modern Information Retrieval,” Addi 
son-Wesley; 1999; C. J. van Rijsbergen, “Geometry of 
Information Retrieval,” Cambrige, England: Cambridge 
University Press, 2004; or C. J. van Rijsbergen, “Informa 
tion Retrieval,” 2nd Edition: London: ButterWorths, 1979. In 
one embodiment, the part of the search that searches for one 
or more search terms is carried out remotely to the search 
server 151, e.g., using a service such as Google’s or Yahoo’s. 
The set of search terms searched for in the Web search may 
be a Word, a set of Words, a logical combination of sets of 
Words such as a Boolean eXpression of search terms, or 
equivalent. The term “search phrase” is used herein to 
denote each and all such items that are searched for. Fur 
thermore, a plurality of search phrases may be entered in the 
course of a multi-step search. In such a case, the search 
phrase is the desired combination, e.g., union/logical sum of 
the search phrases. 

Searchers and Users 

[0045] A person using the search method is called a 
searcher. Such a searcher may or may not be registered With 
the search server. Aperson registered With the system, e.g., 
by providing registration information, is called a user herein. 
Auser is identi?ed in one embodiment by an e-mail address, 
and in another embodiment by a unique username. The user 
identi?er is denoted UserID herein 

[0046] A set of users, i.e., registered searchers is main 
tained by the search server 151 and shoWn as a user data 
structure 179 in the storage 159 of the search server 151. 
Each element in the data structure 179 represents a user. 

[0047] In one embodiment, the user data structure is part 
of a main data structure 177 residing in the storage 159 of 
search server 151. In a particular embodiment, the main data 
structure 177 is in the form of a relational database that 
includes a set of tables. In such an embodiment, the user data 
structure 179 is a table of the main data structure 177. 

Topics 

[0048] The method uses a set of topics, shoWn in FIG. 1 
as a topic data structure 173 of the main data structure 177 
residing in the storage 159 of Search server 151. Each topic 
is an element in the topic data structure 173. The topics are 
not necessarily hierarchically structured, and one inventive 
aspect of the invention is carrying out a search guided by a 
non-hierarchically-structured set of topics. Each topic is 
attached to at least one URL of a set of URLs that form the 
universe of searchable items. Thus, by an attachment is 
meant an association betWeen a URL and a topic. Each 
attachment is de?ned by at least the <URL,topic> doublet. 
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As described further beloW, a user may create an attachment, 
and in such a case, each attachment is described by at least 
the triplet <UserID,<URL,topic>>, Where UserID is the user 
identi?er. In the embodiment in Which the data structure 177 
is in the form of a set of tables of a relational database, the 
topic data structure is a table 173. The attachments are 
shoWn in FIG. 1 as an attachment data structure 175 that is 
part of the data structure 177. In the embodiment in Which 
the main data structure includes a set of tables of a relational 
database, the attachment data structure is an attachment table 
175. 

[0049] While the topics are not hierarchically structured in 
the table 173, one aspect of the invention is that a hierarchy 
for a particular search is generated on the ?y as a result of 
a searcher selecting topics and/or search terms. 

Client-Side and Server Side Operation 

[0050] A method embodiment for operation by a searcher 
at the client side conducting a search is noW presented. The 
search operates on the search server side. 

[0051] FIG. 2 shoWs one method embodiment 200 of the 
invention, shoWn in What occurs at the client side and the 
server side. At the client side, a searcher in 201 invokes the 
broWser and requests a search page from the search server 
151 for display on the display 119 of the client 101. This is 
done, for eXample, by indicating to the client a Website that 
causes the Search server 151 to serve a start page for the 

searcher. On the search server side, in 203, the search engine 
163 serves an initial search page that includes provision for 
the searcher to enter a search phrase. 

[0052] In one embodiment, provision is also provided on 
the initial page displayed in 205 for a searcher Who is a user, 
i.e., Who has provided registration information, to log into 
the system by providing, in 207, a username and passWord. 
In such an embodiment, provision is also presented for a 
non-user searcher to register With the system to become a 
user, by providing registration information to the system, or 
to choose to continue as a non-user. 

[0053] In a variation, the initial search page also includes 
an initial subset of the set of topics presented to the searcher, 
With provision for the searcher to select any of the presented 
topics. In one embodiment, the initial subset is pre-de?ned 
as an initial subset of topics to present to any searcher. In 
another embodiment, the initial subset is user speci?c. For 
eXample, in one version, the user-speci?c initial set is 
pre-de?ned according to properties, e.g., properties entered 
during registration of a user. In one version, alternatively or 
in addition, a particular user can modify the pre-de?ned 
initial subset to form a personaliZed user-speci?c subset for 
initial display. Auser of the set of users may add to a general 
initial subset of topics or a user-speci?c initial subset by 
de?ning neW topics and/or neW attachments betWeen topics 
and information items. Alternatively, in addition, the user 
speci?c initial set is calculated according to previous activity 
by the user. In one embodiment, the user table 179 thus 
includes information on the personaliZed subset of topics for 
each user. In another embodiment, the topics table 173 
includes for each topic the names of each user that claims 
“ownership.” 

[0054] On the client side, the client 101 receives the initial 
page, and the Web broWser displays the initial page on the 
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display 119. The user may input proper user name and 
password (collectively “user ID”) in 207. 

[0055] If the user has successfully inputed a proper user 
name and passWord (see branch 208), the client in 209 sends 
the user ID to the server 151. The search engine 163 in 211 
receives the information, looks up the user ID (denoted 
UserID herein) in the set of users in table 179 to authoriZe 
the user, and assuming successful authoriZation, in 211 
serves a neW initial page. In one embodiment, the initial 
page includes an initial subset of the topics personaliZed, 
e.g., selected by or for the user. 

[0056] At the client side, in 213, the neW initial page With 
the personaliZed subset of topics is presented to the user on 
the display 119 With provision for the user to select one of 
the topics, e.g., by clicking on the display of a topic, or by 
the user entering a search phrase and causing a search, e.g., 
by pressing a button labeled search on the initial page. 

[0057] In the remainder of the discussion, the searcher 
may be a user or, as a result of branch 208, a non-registered 
searcher. 

[0058] Thus, in the case that topics are provided for the 
user, the client 101 at 215 Waits for the searcher to select a 
topic or input a search phrase. The selected topic and any 
search phrase input is referred to herein as the “search 
request information.” Once the search request information is 
provided, then, in 217, the client sends the search request 
information to the search server 151. 

[0059] At the search server 151, in 219, the search request 
information is received, and the search engine in 219 gen 
erates results based on the search request information. As 
Will be described in more detail beloW, one aspect of the 
invention is that the search results generated in 219 include 
one or more URLs that meet the search request information 
according to one or more search criteria (see beloW), and 
further includes one or more sets of suggested topics that the 
searcher may select such that the searcher’s electing any of 
the suggested topics Will further direct the search. The 
generating of the suggested topics is described in more detail 
beloW. 

[0060] Continuing at the search server, 219 further 
includes generating and serving a neW page containing the 
search results, including the suggested topics, and further 
including any topics selected so far. 

[0061] At the client 101, in 221, the served page is 
received and displayed to the searcher. The searcher may 
noW continue the search. The client side process thus returns 
to 215 Wherein the client 101 Waits for the searcher to select 
a topic, e.g., one of the suggested topics as an additional 
topic, or a previously selected topic, or for the searcher to 
enter a neW search phrase, or for the searcher to select one 
of the displayed URLs for further display. 

[0062] Note that the flow chart of FIG. 2 does not include 
such details as the searcher ending the process, a user 
logging off, a non-registered searcher registering, and so 
forth. That such features may be included Would be clear to 
those in the art, and further, hoW to eXpand the flow chart to 
include such features Would be clear to those in the art. 
Furthermore, the ?oWchart of FIG. 2 does not include 
details on hoW to receive Web pages, hoW to generate Web 
pages, and other aspects that Would also be knoWn to those 
in the art. 
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[0063] A hierarchical search may thus be continued by 
continuing With 215, 217, 219, and 221 that include request 
ing and providing search request information on the client 
side, then generating results for the search request informa 
tion and a Web page containing the results in the search 
server side, then displaying the results in back in the client 
side. Each such loop furthers the search in a hierarchical 
manner. 

[0064] Note that When URLs are displayed, e.g., as results 
of a search for search request information, each of the URLs 
may be displayed in various forms, including a digest of the 
contents, as is common today in search engines such as those 
operated by Google, Inc., of Mountain VieW, Calif. Clicking 
on the URL provides a display of the Web page to the 
searcher or user. 

[0065] In one embodiment, the results page served in 219 
and displayed to the searcher in 221 includes: 

[0066] Each topic so far selected and each search phrase 
so far entered, in order. 

[0067] A set of suggested topics. 

[0068] The search phrase or the present phrase and pre 
vious included phrases. 

[0069] The URLs of the search phrase under the topics so 
far selected. 

[0070] One embodiment provides for a user, i.e., a regis 
tered searcher, to de?ne a set of favorite topics. In such an 
embodiment, the results page served in 219 and displayed to 
the searcher in 221 further includes the set of the user’s 
favorite topics. 

Search Topic Paths and Search Criteria 

[0071] Asearch may be hierarchical in that the search may 
traverse a set of topics by the searcher selecting one topic, 
then neXt time a page is requested, another topic, and so 
forth. For eXample by selecting a search topic A, the searcher 
Will be shoWn a set of results under, i.e., attached to topic A. 
By noW selecting a second topic, say topic B, the searcher 
Will see results that are attached to topic B from Within the 
previously shoWn results, thus also attached to topic A. 
Thus, a hierarchy of topics is generated on the ?y for the 
searcher. By a search topic path is meant the set of topics 
selected during a particular search by a particular searcher. 
The last topic in a search topic path is the most recently 
selected topic in such a traversal. In one embodiment, the 
order of the search topic path is not important, in that any 
URL in a search topic path has an attachment to each and 
every topic in the search path. HoWever, the ordering may 
still be displayed to the searcher as an aid to shoW the 
searcher the ordering in the set of topics so far selected. 

[0072] Thus, at any stage, the search request information 
includes the search topic path and any search phrase. 

[0073] Note further that at any point in a search, the 
searcher may shorten the search topic path by selecting an 
earlier traversed topic as the last topic. 

[0074] For eXample, denote by A, B, C, and D four topics 
of the set of topics. Denote by A>B>C>D the search topic 
path of a presently displayed page requesting search request 
information. The searcher may noW select topic C in the 
search topic path. The search request information noW 
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includes the search topic path A>B>C, and the neW resulting 
search page Will have as the search topic path A>B>C, and 
the URLs displayed Will each have an attachment to each of 
topics A, B, and C. 

[0075] Search request information thus includes the active 
search topic path and any active search phrase. Note that a 
search phrase acts as if it is a topic—thus called a pseudo 
topic herein—in that any URL that satis?es the criterion or 
criteria for a search phrase may be considered similar to 
being attached to the search phrase, called a pseudo-attach 
ment herein. Thus, When there is a search phrase, denoted by 
S, and a search topic path A>B>C>D, the search request 
information consisting of A>B>C>D and search phrase S 
may be considered as the search topic path A>B>C>D>S, 
With the search phrase S considered a pseudo-topic and 
URLs that result from searching for S regarded as having 
pseudo-attachments to the phrase S. A searcher can enter 
several search phrases in a search, for eXample S1 and S2, 
thus creating a path like A>B>S1>C>S2 In one embodiment, 
this is the same as the search path A>B>C>(S1.and.S2). 

Suggested Topics 
[0076] At any stage in the hierarchical search, the method 
at 219 accepts search request information including a neW or 
modi?ed search phrase or a neW or modi?ed search topic 
path as a result of a searcher providing a search phrase or 
selecting a topic. The method at 219 produces results in the 
form of URLs, and one or more sets of suggested topics. 

[0077] Note that in one embodiment, the providing by a 
searcher at 215 of neW search request information consists 
of the searcher’s entering or modifying a search phrase, or 
of selecting a topic. In another embodiment, a searcher at 
215 can both enter/modify a search phrase and also select a 
topic. 
[0078] Further selecting any of the suggested topics Will 
further direct the search. 

[0079] In one embodiment, one of the sets of suggested 
topics is a set of topics that narroWs the search (“re?nement 
topics”) such that an additional topic is added to the last 
search topic path. In another embodiment, one of the sets of 
suggested topics is a set of topics that Would produce similar 
or related results (“related topics”), such that an alternate last 
topic replaces the last topic in the previous topic path. In an 
alternate embodiment, a searcher may select a related topic 
to replace the Whole search path. For eXample, in a 
Microsoft WindoWs environment, the user may select to 
replace the last selected path, or, by right clicking during the 
selection, select to replace the complete search topic path. 

[0080] Thus, even though the topics of the set of topics are 
not necessarily hierarchical, a hierarchy of topics is gener 
ated on the ?y as a result of a multi-step search. 

[0081] FIG. 3 is a simpli?ed ?oW chart of block 219 in the 
How chart of FIG. 2. In 303, the search phrase or the 
selected topic is accepted, or other input from the searcher. 

[0082] Recall that search results may be formatted into 
several Web pages of results, such that the searcher or user 
may request to see another page, e.g., the neXt page of 
results. If the other input is a request for displaying another 
page of an already served search result, a branch 305 
continued With the method forming, in 321, the requested, 
e.g., neXt page of the eXisting search result. This requested 
page is served in 313. 
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[0083] OtherWise, in 307, the method determines the 
URLs attached to the (updated) search topic path and, if 
there is a search phrase, that also are “pseudo-attached” to 
a search phrase in that the URLs are those that result in 
searching for the search phrase. 

[0084] The actual search method for searching for the 
search phrase is not further described herein. Any knoWn 
search method may be used. In one embodiment, the search 
ing is carried out remotely to the search server, using, for 
eXample a separate search engine at a remote location, e.g., 
run by some third party such as Google or Yahoo. 

[0085] In 309, one or more sets of suggested topics are 
generated by analyZing the attachments of the URLs to the 
search topic path. 

[0086] One embodiment includes as one of the sets of 
suggested topics a set of topics that narroW the search. These 
topics are called “re?nement topics” herein. Such re?nement 
topics provide for re?ning a search. 

[0087] In one embodiment, one of the sets of suggested 
topics is a set of topics that Would produce similar or related 
results, called “related topics” herein. 

[0088] In yet another embodiment, in the case that the 
searcher is a user Who has de?ned a set of favorite topics, the 
user’s favorite topics are provided as a set of suggested 
topics. 

[0089] In the preferred embodiment, all three sets of 
suggested topics, if non-empty, are presented to the searcher 
to further the search. That is, the method provides for the 
searcher a set of re?nement topics, a set of similar topics, 
and the user’s favorite topics set in the case of a user having 
a favorite topics set. 

[0090] In 311, the method forms a page. In one embodi 
ment, the page includes: 

[0091] The search topic path, With provision for selecting 
any of the topics therein. 

[0092] The set of re?nement topics ordered according to a 
re?nement topic ordering criterion. 

[0093] The set of similar topics ordered according to a 
similar topic ordering criterion. 

[0094] In the case, of a user Who has a set of favorite 
topics, the set of favorite topics. 

[0095] The URLs attached to the search topic path and if 
there is a search phrase, pseudo-attached to the search 
phrase, in an order according to a search order criterion. 

[0096] Provision for entering a search phrase, and if there 
already is a search phrase, the search phrase or phrases. In 
the case that several search phrases Were input in the course 
of the search, the search phrase is shoWn in the form of a 
combination of the entered search phrases. 

[0097] In case the search results are not displayable in a 
single page, provision for the searcher to request the neXt 
page also is included. 

[0098] 
client. 

In 313, the method serves the resulting page to the 
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User Interactions and Attachments 

[0099] One aspect of the invention is providing a user, i.e., 
a registered searcher, With the ability to create topics. 
Another aspect of the invention is providing a user, i.e., a 
registered searcher With the ability of de?ning attachments 
from a URL to an eXisting (or newly created) topic. Such an 
attachment is credited to the user. Hence an attachment 
betWeen a doublet <URL,Topic> is at least a triplet <UserID, 
<Topic, URL>>, Where UserID is the user identi?er. 

[0100] The elements in the table for the set of attachments 
175 thus include a user of the user table 179 in data structure 
177. 

[0101] FIG. 4 shoWs a ?oWchart of a method embodiment 
400 of a user providing attachment information. A user can 
so de?ne attachments betWeen the same URL and a plurality 
of topics. Referring to FIG. 4, 221 is the same as in FIG. 2: 
displaying a page served by the server With the search 
results, including the suggested topics and the URLs of the 
search. In one embodiment, the Web broWser includes a 
user-speci?c eXplorer bar or other additional panel that 
provides for adding an attachment betWeen the currently 
displayed search topic path, and a URL. An eXplorer bar in 
this conteXt is an additional panel usually used for favorite 
attachments With such Web broWsers as Internet ExplorerTM 
(Microsoft Corporation, Redmond, Wash.). 
[0102] In one embodiment, the user-speci?c eXplorer bar 
includes a button to add the current page. FIG. 4 includes 
the user, in 403, selecting a page to vieW. In 405, the 
requested page information is sent to the appropriate loca 
tion and the requested page is served and displayed on the 
main WindoW of the Web broWser. FIG. 4 shoWs the user in 
407 clicking on a “add current page” button on the eXplorer 
bar. The user’s request, including the search topic path and 
the page URL is sent in 409 to the server, e.g., the server 151, 
and on the server side, in 411, the method receives the 
attachment information, and creates the attachment(s) by 
updating the set of attachments (table 175) in the database 
177, including creating an attachment betWeen the URL and 
each topic in the search topic path for that user. 

[0103] Note that in one implementation, the ordering of 
the search topic path is unimportant. That is, any URL 
attached to a topic path has an attachment betWeen the URL 
and each topic in the set of topics of the topic path. 

[0104] In another embodiment, the ordering of the attach 
ments only matters for the particular user Who de?ned the 
attachment of a URL to a complete search path, and is 
unimportant for all users. For that particular user, the order 
ing of the search path is important. See beloW for a descrip 
tion of personaliZed vieWs of topics. 

[0105] A neW page, e.g., a user speci?c page With results 
is created and served. The page of search results is displayed 
(221). After that, a user may further the search by selecting 
a topic or entering a search phrase, or, a user may create 
more neW attachments. 

Topic Creation 

[0106] As mentioned above, according to one aspect of the 
invention, a registered user can add a topic to the set of 
topics, and can add one or more URLs attached to that topic. 
Therefore, in one embodiment, an initial set of topics is 
pre-de?ned. In one version, this set consists of the top level 
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topics from the Open Directory Project (ODP), also knoWn 
as DMOZ, run by Netscape Communication Corporation, 
Mountain VieW, Calif. For further information, see WWW.d 
moZ.org, and http://dmoZ.org/about.html. 

[0107] As more and more users use the system, the set of 
topics groWs by users creating topics. At any time, a user 
may create a topic and attach one or more URLs to the topic 
to create one or more neW attachments. 

[0108] Systems for users creating topics are knoWn. See 
for eXample the above-mentioned Open Directory Project 
(ODP), also knoWn as DMOZ. See also the Zeal system 
oWned by LookSmart, Ltd. of San Francisco, Calif., and 
available on the Web at WWW.Zeal.com. 

[0109] When a user creates a neW topic, the user at the 
same time or later creates one or more attachments betWeen 

the neWly created topic and one or more URLs. 

[0110] In one embodiment, the user-speci?c eXplorer 
panel includes mechanisms for the user to create a neW 
topic, e.g., by clicking on an “Add neW topic” button on the 
explorer panel. FIG. 4 shoWs a user in 415 clicking on the 
“Add neW topic” button to create a neW topic. In one 
embodiment, this causes a popup WidoW to appear. The user 
can then enter the information in that popup WindoW. While 
in one embodiment, the popup WindoW is created locally, in 
another embodiment—that shoWn in FIG. 4, the popup 
WindoW is served by the server 151. Thus, as a result of the 
user clicking in 415 to create a neW topic, information is sent 
in 417 to the server. The server builds a page for the user, 
including a WindoW for the user to enter the neW topic, and 
serves the topic creation page to the user, e.g., as an 
additional page or popup for the user to vieW. In 421, the 
Web broWser at the client displays the page for topic creation 
for attachments. In 423, the user inputs a topic, e.g., by 
typing a topic name. One embodiment includes the facility 
for the user to also check a boX that indicates the user Wishes 
the topic to be entered as a subtopic of the last topic in the 
current search topic path. See beloW for a further discussion 
of subtopics and hoW subtopics are used, e.g., for ranking 
potential re?nement topics for a particular user. 

[0111] In 425, the information of the neW topic is sent to 
the server. On the server side, in 427, the method receives 
the neW topic information, and updates the set of topics 173 
in the database 177. A neW page With results is created and 
served that includes the topic created by the user. The page 
of search results is displayed in 221. After that, a user may 
further the search by selecting a topic or entering a search 
phrase, or, a user may create more neW attachments. 

[0112] When a topic is created that resembles an eXisting 
topic of the set of topics, in one embodiment, the system 
automatically looks at eXisting topic names that are close 
according to a measure of closeness. If there is at least one 
name that is relatively very close to the neWly created name, 
e.g., closer than a prede?ned threshold of closeness accord 
ing to the measure of closeness, a user interface is presented 
to the user providing the name or names that are relatively 
very close. The user is requested to indicate is any of the 
presented names are usable, and if so, that topic is taken to 
be the one meant by the user. 

[0113] For example, if a user submits a neW topic name 
“tidepool” or “tidepools” or “tide pool” or “tde pool”, and a 
topic “tide pools” already eXists in the set of topics, a user 
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interface Will be presented to the user asking if “tide pools” 
is OK, or does the user Want a neW topic. 

[0114] There are many measures for closeness of strings 
knoWn in the art. One embodiment uses the Hamming 
distance, denoted dH, as a measure of the closeness betWeen 
tWo teXt strings. Any letters in the source and target strings 
that are identical and correctly placed each contribute a 
distance of 0, and any that are different each contribute a 
distance of 1. Another measure is the Levenshtein distance, 
de?ned as the number of deletions, insertions, or substitu 
tions required to transform one string into the other. Yet 
more distance measures also are knoWn based, for eXample 
on likely transpositions based on locations on a keyboard for 
a particular language. For eXample, in an English language 
keyboard, “Wuick” is close to “quick” because the letters q 
and “W” are adjacent. A“W” hoWever is not neXt to a “q” on 
a French language keyboard. The type of keyboard used is 
knoWn to the client machine. Such alternate string closeness 
measures are used, for eXample, in spell checking programs. 

[0115] In one embodiment, a user can also add What is 
called a “subtopic” to a topic. For eXample, if there eXists a 
topic A, a user can create a “sub topic” B of A, denoted A>B. 
If there is a search topic path A>B>C>D, a user may create 
a subtopic E to the loWest level topic, D, of the search topic 
path to create the subtopic D>E. In this manner, a subtopic 
adds an additional topic to a search topic path. Referring to 
FIG. 4, in one embodiment, the topic creation popup served 
in 419 and displayed in 421 includes a facility—a check 
boX—for a user to enter a check button that indicates the 
user Wishes the topic to be entered as a subtopic of the last 
topic in the current search topic path. 

[0116] At the same time, or at a later time, When the user 
creates an attachment betWeen a URL and the subtopic A>B, 
this creates an attachment betWeen topicA and topic B. Note 
that While the term “subtopic” suggests a hierarchy, such a 
hierarchy applies only to the user. For all other searchers, 
there is no hierarchy of the topics A and B resulting from the 
subtopic A>B. Thus, for particular users, hierarchies are 
stored for topics of the set of non-hierarchical topics. These 
user-speci?c subtopics are used, as described beloW, in 
ranking potential re?nement topics for furthering the search 
for presentation to the user. 

Rating of Attachments and of URLs 

[0117] In addition to each user being able to de?ne topics 
and attachments, another aspect of the invention is that each 
user may rate an attachment betWeen a URL and a topic, so 
that in general, an attachment can include the quadruple of 
information: the user, the topic, the URL, and the rating in 
the attachment data structure (table) 175. 

[0118] In the present embodiment, only tWo ratings are 
used: a ?rst rating (“positive”) and a second rating (“nega 
tive”) less favorable than the ?rst rating. Alternate embodi 
ments may include multiple ratings, e.g., an integer rating 
betWeen 0 and 5, and in another embodiment, an integer 
rating betWeen 0 and 10. 

[0119] In the tWo-rating embodiment described herein, the 
attachments are stored in the database 175 as a quadruple 
<UserID, Topic, URL, NegRate>, Where NegRate is a binary 
quantity that is false (value 0) for a positive rating and true 
(value 1) for a negative rating. Alternate embodiments store 
the rating using different values. 
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[0120] A URL vieWed under a search topic path also may 
be actively rated by a user, and such a rating of the URL 
creates and rates a neW user-speci?c attachment betWeen the 
URL and each topic in the search topic path as if this is the 
?rst attachment. 

Positive Rating: 

[0121] In the tWo-rating embodiment described herein, a 
user positively rates an attachment by indicating that the 
attachment is “selected.” In one version, a positive rating of 
an attachment is created When a user creates the attachment, 
and also When a user explicitly positively rates an attach 
ment by indicating the attachment is selected. 

[0122] One eXample of positively rating an attachment is 
by positively rating a URL. For eXample, a user vieWing 
URLs, e.g., that are attached to one or more topics as a result 

of a search, may positively rate any of the vieWed URLs. In 
the present description, so positively rating a URL is called 
“selecting” the URL to be in a “my URLs” list, and also 
called marking the URL as a “favorite” URLs. When a user 
so positively rates a URL, a neW attachment With a positive 
rating is created betWeen the URL and the topic of the search 
as if this is the ?rst attachment. In one embodiment, if the 
search has traversed several topics such that the search has 
dynamically created a hierarchy—the search topic path, then 
an attachment is created and positively rated betWeen the 
URL and each topic in the search topic path, such that a 
plurality of positively rated attachments are created at once. 
In an alternate embodiment, only the attachment betWeen 
the URL and the last topic in the search topic path is 
positively rated. Thus, Whenever a URL is marked as a 
favorite, a neW attachment betWeen the URL and at least one 
topic is created, With each such attachment including the 
particular user, as if this Was the ?rst user to create the 
attachment. 

[0123] In one embodiment, an attachment marked 
“selected” for a particular user alWays precedes other attach 
ments in a vieW aimed at this particular user. Thus, one 
aspect of the invention is providing personaliZed vieWs for 
a user including “My pages.” 

[0124] Thus there may be several positively rated attach 
ments that include a particular <URL,topic> doublet. 

Negative Rating: 

[0125] In the tWo-rating embodiment described herein, a 
negative rating of an attachment is created When a user 
explicitly negatively rates an attachment. Negatively rating 
is called herein rating the attachment as a junk attachment, 
or simply junking the attachment. 

[0126] One method of negatively rating an attachment is 
by negatively rating a URL, e.g., a URL in a search result. 
Negatively rating a URL is carried out, e.g., by marking the 
URL as “junk.” In one embodiment, after the search has 
traversed several topics so that a hierarchy has been created 
on the ?y for the particular search, negatively rating a URL 
creates a neW negatively rated user-speci?c attachment 
betWeen the URL and the last topic of the search topic path 
if the search has traversed several topics. Thus, for eXample, 
suppose a user “junks” a particular URL When the search 
topic path is “Palo Alto/Hiking.” In such a case, the attach 
ment betWeen the particular URL and any higher level in the 
search path is not negatively rated, e.g., the attachment 
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between the particular URL and “Palo Alto” is not nega 
tively rated, unless such a junking to such a topic Was 
previously made. 

[0127] Note that When an attachment betWeen a URL and 
any topic is negatively rated, any URL under any extension 
of the search topic path is automatically negatively rated. 
Thus, if for eXample, a user has a subtopic “Palo Alto/ 
Hiking.” and junks a particular URL under this subtopic, 
then any further subtopic of “Palo Alto/Hiking” is also 
marked as junk for such a user, e.g., the attachment for the 
subtopic “Palo Alto/Hiking/Shops” is negatively rated. 

OWnership 
[0128] In addition to an indication of the identity of a 
person Who rates an attachment, one embodiment includes 
in the database of attachments 175 an indication of the 
person Who is ?rst to create any attachment betWeen a URL 
and a topic. Such a user is called the “oWner” of such an 
attachment. As Will be described later, users may be assigned 
a measure of credibility, and in one embodiment, the cred 
ibility of a particular user is a function of hoW Well rated 
those attachments that are oWned, i.e., that Were ?rst created 
by the user are rated by other users of the system. To provide 
for this, each attachment includes an indication that it is the 
?rst attachment created for the <URL,topic> doublet. 

[0129] Thus, in one embodiment, each attachment in the 
attachment table 175 of database 177 has associated a 
quintuple of information <UserID, Topic, URL, NegRate, 
FirstCreated> Where FirstCreated is a binary indication 
Which is true if this is the ?rst attachment created betWeen 
the Topic and URL. 

User’s Favorite and Junk Topics and URLs 

[0130] Another aspect of the invention is the ability of a 
user to rate topics and search topic paths. In one embodi 
ment, a binary rating system is used, according to Which 
each user has a set of associated desirable (“favorite”) topics 
and search topic paths, and similarly, each user has an 
associated set of undesirable (“junk”) topics and search topic 
paths. Of course, each of these sets may be empty if the user 
has not yet marked any topics as favorites or as junk. 
Another aspect of the invention is providing for a user a 
mechanism for selecting a topic and rating that topic as a 
favorite or as junk. In one embodiment, the suggested topics 
presented to a user, e.g., as a result of a search or as the initial 
set of topics to display includes the topics (previously) 
selected by a user to be favorite, and eXcludes any topic 
(previously) selected by the user as “junk.” Note that a page 
that includes search results Will also include one or more 
URLs that are attached to a topic marked as junk if such 
URLs are also attached to other topics in the search topic 
path, or if such URLs are the result of a search for a search 
phrase. 
Favorite URLs 

[0131] As described above, each attachment may be posi 
tively or negatively rated by a user. Thus, a user may further 
have a list of associated (“favorite”) attachments. These are 
attachments that the user has positively rated. 

[0132] As described above, When a user vieWs a search 
result, one aspect of the invention is that the user interface 
provides for the user a mechanism to select a displayed URL 
to be a “favorite” URL. As described above, so selecting a 
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URL to be a favorite URL creates a positively rated attach 
ment betWeen the URL and each topic in the search topic 
path. 
[0133] Similarly, one aspect of the invention is that the 
user interface provides for the user a mechanism to select a 
displayed URL to be a “junk” URL. As described above, so 
selecting a URL to be a junk URL creates a negatively rated 
attachment betWeen the URL and the last topic in the search 
topic path. 
[0134] In one aspect of the invention, When vieWing a 
topic, a user Will not see any URLs attached to any topic 
marked as junk by the user. The user, hoWever, may still see 
such URLs of such junk-marked attachments if the URLs 
are also attached to other topics of the search topic path, or 
if they are the result of a free search query. Therefore, 
suppose a URL has negatively rated attachments to a search 
topic path, and thus to a subset of the set of topics. Such a 
URL Will also be considered junk to any superset of the 
search topic path. 
Overall Attachment Quality 

[0135] Thus, as described above, there may be many 
attachments betWeen a URL and a topic, and each such 
attachment may have a different rating, depending on hoW 
individual users have rated the attachment. One aspect of the 
invention is de?ning an overall quality measure of the 
relationship betWeen a URL and a topic that re?ects hoW 
users rate the attachments betWeen the URL and the topic. 
The quality measure is calculated according to an overall 
attachment quality calculation method that, in one embodi 
ment, provides a comparison of the relative number of users 
Who positively rate the attachment to the relative number of 
users’ Who negatively rate the attachment. In one embodi 
ment, the overall attachment quality calculation method may 
be expressed by a quality calculation formula. 

[0136] In one embodiment, the overall attachment quality 
calculation method is as folloWs. The quality measure is 
betWeen 0 and 1. Initially, each attachment is assigned a 
quality of 1/2. If one or more users positively rate the 
attachment and no users negatively rate the attachment, the 
attachment takes on the value 1. If one or more users 

positively rate the attachment, and typically, there is at least 
one such user—the user Who de?nes it, then the topic 
attachment quality is never 0, unless there is only the user 
Who created the attachment Who later rates the attachment 
negatively. 
[0137] In general, for a universe of URLs denoted URLl, 
URL2, , , , URLi, . . . , and a set of topics denoted A1, A2, 

, , , Aj, . . . , denote by <i,j>an attachment betWeen URLi and 

Aj. Denote by NumPosij the be number of users Who 
positively rate the attachment <i,j>, and denote by Num 
Negij the be number of users Who negatively rate the 
attachment <i,j>. Denote by Numij the total number of users 
Who rate attachments With the pair <i,j>in any Way, i.e., 
Numij=NumPosij+NumNegi]-. Denote by Qij the overall 
quality of the attachments With the pair <i,j>. Then in one 
embodiment, 

Q;J-=[1/2+1/2*(NumPosij—NumNegij)/Numij] 
[0138] Where * indicates multiplication. 

[0139] The overall quality of the attachments With the pair 
<ij>is such that initially, and so long as no user negatively 
rates an attachment, the attachment has a quality measure of 
1. 
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[0140] In other alternate embodiments, positive and nega 
tive attachments are Weighted differently. For example, let 
ot+ and ot_ be the relative Weights for positive and negative 
attachments, With 

OL++OL=1 

[0141] Then in another alternate embodiment, 

Qij=[ot,+(ot+*NumPosirot,*NumNegij)/Numij] 
[0142] This reduces to the ?rst alternate embodiment 
When ot+=ot_=1/z 

User Credibility and Contribution IndeX 

[0143] Another aspect of the invention is the assigning of 
each user of a measure of credibility. This, for eXample, 
provides for an alternate measure of overall quality of an 
attachment that is dependent on user credibility, in that more 
credible user’s ratings have more effect on the attachment 
quality than less credible users. 

[0144] In one embodiment, the credibility measure for a 
user is a measure of hoW many other users positively rate the 
topics ?rst created by a user. The measure of credibility thus 
provides an indication of hoW credible each user is in 
de?ning topics and in rating attachments. In yet another 
embodiment, the measure of credibility is further in?uenced 
by a contribution indeX that indicates hoW much the user has 
contributed to the system, in terms of the number of original 
attachments the user has created for the system. 

[0145] For any user, denote by NumCreatedUserID be the 
number of attachments that a user UserID has created for the 
system, i.e., for a user UserID, the number of attachments in 
Which UserID is the user, and for Which FirstCreated is true. 

[0146] Let Qk, k=1, 2, . . . , NumCreatedUserID be the 
respective qualities of the attachments ?rst created by the 
user UserID. 

[0147] In a ?rst embodiment, the “raW” credibility of the 
user UserID, denoted RaWCredUserID is de?ned as the aver 
age quality of the attachments provided to the system by the 
user. That is: 

RaWCredUSeIID=(EkQQ/NumCreatedUSe?D. 

[0148] It is desirable that a user contribution indeX takes 
into account the number of attachments a user creates, either 
as ?rst attachments, or by rating an attachment as positively 
or negatively. 

[0149] One version of a contribution indeX is as folloWs: 

[0150] Denote by NumCreatedAve the average number of 
attachments per user contributed by all users from the 10th 
through the 90th percentile in terms of contribution, i.e., the 
average number of attachments over all users other than 
those Whose NumUserID is in the top 10% and the bottom 
10%. 

[0151] For a particular user, say the user UserID, denotes 
the number of attachments the user has de?ned by Num 
CreatedUSeIID. If that a user has contributed at least NumAt 
tachAve attachments, let that user have a high contribution 
indeX, e.g., a “full” contribution indeX. If that user has 
contributed less than the average per user contribution, the 
contribution indeX is “sloWly” reduced. In one version, the 
contribution indeX is reduced logarithmically. 
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[0152] Denote by ContrUserID the contribution indeX of the 
user. Then in one embodiment, 

ContrUSeIID=log [min(NumCreatedUSe?D, NumCreate 
d Ave)]/log [NumCreatedAve] 

[0153] In one embodiment, the overall credibility of a user 
is the credibility of that user Weighted by the user’s contri 
bution indeX. Denote by CredUserID the overall credibility of 
a user that includes both hoW the user’s attachments are 
rated and the relative contribution of the user. Then 

CredUSeIID=RaWCredUSeIID*ContrUSe?D= 
RaWCredUSeIID*log [min(NumCreatedUSe?D, Num 
CreatedAve)]/log [NumCreatedAve] 

[0154] such that a user’s contribution indeX is related to 
the user’s raW credibility if the user contributes more than 
the average per user, and related to the user’s raW credibility 
logarithmically Weighted doWn by the relative number of 
contributions if the user has the same or feWer contributions 
than the average. 

[0155] In one embodiment, the user credibility measure 
internally is a number betWeen 0 and 1. 

Determining “Re?nement” Topics and “Similar” Topics to 
be Displayed While Searching 

[0156] The determining of the re?nement and of the 
similar topics is noW described by Way of eXample. In the 
eXample, denote by S the search phase being searched for. 
Denote by P the search topic path. For eXample, suppose a 
user runs a search on search phrase S and the search has been 
re?ned to be under topic A and then under topic B. Then 
P=A>B. The search method includes identifying informa 
tion items that have an attachment to the search topic path, 
and that satisfy the search phrase, if any. These identi?ed 
information items—the URL search results—are in the form 
of a set of URLs. Denote the set of identi?ed information 
items—this set of URLs as {SzP}, denoting the URLs that 
are “pseudo-attached” to the search phrase S, Which may be 
empty, and that are attached to search topic path P, i.e., to all 
the topics in the search topic path P. An empty search phrase 
S means that the URL search results are all the URLs in 
attachments to each of the topics of the search topic path. 
P=A>B for eXample means that each URL in the set {SzP} 
With P=A>B has at least one attachment to each topic in the 
search topic path, e.g., to topic A and to topic B. 

Determining the Set of Re?nement Topics 

[0157] The re?nement topics are determined according to 
a re?nement topic criterion using a re?nement selection 
method. The re?nement topic criterion in one embodiment 
may be a combination of individual criteria. The invention 
is not restricted to any one re?nement topic criterion and 
associated re?nement selection method. In one embodiment, 
according to a ?rst re?nement topic criterion and associated 
re?nement selection method, a potential re?nement topic is 
a topic that has an attachment to at least one of the identi?ed 
information items, e.g., to at least one URL in {SP}. Thus, 
if P=A>B, C is a re?nement topic of {SP} if {S:A>B>C} 
is not empty. 

[0158] The re?nement selection method selects potential 
re?nement topics. Another aspect of the invention is that the 
re?nement selection method includes a re?nement ranking 
method that ranks potential re?nement topics. Such a re?ne 
ment topic ranking method is used to determine Which of 
tWo potential re?nement topics is the better re?nement topic. 
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In one embodiment, the re?nement topics are presented, 
e.g., in the page served to a searcher, ordered according to 
the re?nement rank. 

[0159] One—a ?rst—re?nement ranking method, for each 
potential re?nement topic, determines a re?nement measure 
as the number of members of {SP} that are in attachments 
to the potential topic as a percentage of the siZe of {SP}, 
denoted |{S:P}| and being the number of URLs in {SP}. 
According to the ?rst ranking method embodiment, the best 
potential re?nement topic is that Whose re?nement measure 
is closest to 50%. A re?nement topic Whose re?nement 
measure is 50% Would split the results into tWo equal-size 
sets of URLs. The neXt best re?nement topic is that Whose 
re?nement measure is neXt closest to 50%, and so forth. 

[0160] The ?rst re?nement ranking method lists any 
attachment betWeen a URL to a topic once only. Thus, all 
attachments betWeen a topic and a URL are counted once. In 
another embodiment, a quality measure is provided as a 
measure of the quality of each attachment. In one version, 
there may be more than one attachment betWeen a URL and 
a topic, e.g., by a user making an attachment that may 
already exist. See beloW for users adding attachments. One 
quality measure to use is that the quality measure of an 
attachment that is proportional to the number of attachments 
betWeen the same URL, topic pair. 

[0161] A second ranking method takes into account the 
rating of attachments by users of the system. Recall that one 
aspect of the invention is providing an overall measure of 
quality of the attachment betWeen a URL and a topic. The 
second ranking method includes, for each potential re?ne 
ment topic, determining a re?nement measure as the sum of 
overall qualities of all attachments of the potential topic and 
any members of {SP} as a proportion, e.g., a percentage of 
the total quality measures of all attachments of {SP}. 
According to the second ranking method embodiment, the 
best potential re?nement topic is that Whose re?nement 
measure is closest to 50%. The neXt best re?nement topic is 
that Whose re?nement measure is neXt closest to 50%, and 
so forth. 

[0162] In one embodiment, the 10 best (or some other 
pre-selected number) of re?nement topics is displayed, 
sorted alphabetically, or some other Way, With any re?ne 
ment topics that are also favorite topics of the user displayed 
in some highlighted manner. 

[0163] According to yet another embodiment, a third 
ranking method is used that like the ?rst method, also 
determines a re?nement measure for each potential re?ne 
ment topic according to the number of URLs in {SP} that 
are in attachments to the potential re?nement topic in 
relation to the number of URL results (the siZe of {S:P}), in 
general, the number of information items in the results. 
According to the third raking method, the re?nement mea 
sure is the sum of the squares of 1) the number of identi?ed 
information items that are in attachments to the potential 
re?nement topic in relation to the number of URLs in {SP} 
and 2) the number of URLs in {SP} that are not in 
attachments to the potential re?nement topic in relation to 
the number of URLs in {SP}. The third ranking method 
ranks the potential topics in inverse to the re?nement 
measure. The best potential re?nement topic is the one With 
the least re?nement measure, the neXt best is the one With the 
neXt loWest re?nement measure, and so forth. 
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[0164] According to yet another embodiment, a fourth 
ranking method is used that like the second method, also 
determines a re?nement measure for each potential re?ne 
ment topic according to sum of quality measures of attach 
ments from the URL results to the potential re?nement topic 
in relation to the sum of qualities of attachments involving 
URL results. According to the third ranking method, the 
re?nement measure is the sum of the squares of 1) the sum 
of overall quality measures of all attachments from {S:P), 
i.e., the information items in the results to the potential 
re?nement topic in relation to the number of identi?ed 
information items and 2) the sum of overall quality measures 
of all attachments from the results, i.e., {SzP} to topics other 
then the potential re?nement topic in relation to the sum of 
overall quality measures of all attachments from {S:P). The 
fourth ranking method ranks the potential topics in inverse 
to the re?nement measure. The best potential re?nement 
topic is the one With the least re?nement measure, the neXt 
best is the one With the neXt loWest re?nement measure, and 
so forth. 

[0165] In one embodiment, in the case a search phrase is 
entered, and there is also a topic that exactly matches the 
search phrase, the results are presented as if that topic Was 
selected. In another embodiment, the results also present that 
topic as a re?nement topic, in one version, as the ?rst 
re?nement topic even if that topic is not the “best” re?ne 
ment topic according to the re?nement topic ranking 
method. 

[0166] As described earlier, also displayed for a registered 
searcher (a user) are the favorite topics of the user. If any of 
the re?nement topics are also in the user’s set of favorite 
topics, such favorite re?nement topics are presented on the 
served page displayed in some highlighted manner, e.g., 
With a start appearing neXt to the topic, or, in an alternate 
method, in a boldface or otherWise emphasiZed display font. 

[0167] When a user has de?ned subtopics, that is a pair of 
topics that have a hierarchy for the particular user, then one 
embodiment of the re?nement topic ranking method uses 
such subtopic hierarchies. For eXample, consider a search 
topic path ending in topic B, and suppose both C and D are 
potential re?nement topics. According to one embodiment 
of the invention, the re?nement topic ranking method ranks 
C over D if more users have the subtopic A>C than A>D. 

Determining the Set of Similar Topics 

[0168] The similar topics are determined according to a 
similarity topic criterion. The invention is not restricted to 
any one similarity topic criterion. 

[0169] A ?rst similarity topic criterion is noW described. 
Consider a topic D, and suppose that D has attachments to 
a number, denoted XD, of the URLs in set {SzP}. De?ne as 
{>D} the set of URLs that each have a positively rated 
attachment to topic D. Denote by |{>D}| the number of 
URLs that have positive attachments to D. The topic D is a 
re?nement topic of {SP} if XD§33% of |{S:P}|) and fur 
thermore, if |{>D}|, the number all URLs that have positive 
attachments to topic D, is not greater that three times XD. 

[0170] According to a ?rst method of ranking topic simi 
larity, the best similar topic is one for Which XD=50% and 
|{>D}|=2XD. The neXt best is the one for Which the sum of 
ratios (XD—50%)2+((|{>D}|—2XD)/D)2 is minimal. 
















