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THE I NVENTION 1. Technical Field The present
invention relates generally to categorizing search
results, and nore specifically relates to a system and
nmet hod for generating refinenent categories for a set
of search results. 2. Related Art Wth the expl osive
growm h of distributed networks, such the Internet and
Wrld Wde Wb, the ability to effectively search for
el ectronic informati on has becone nore and nore
i mportant. Most web-based search engi nes, such as
GOOG.E(r), allow a user to-enter a query conprised of
key words to search for relevant docunents.
Unfortunately, a typigal key ward segrch will often
generate a return set conprised of tens or hundreds of
t housaRdsysodu Al defiucp ForecrnekdThNcS REFQNMEDT PRGESRIENALR A
include the key wordsg. Akthouah.apst search engi nes
attenpt to display the nost relevant docunents first,
there is no guarantee that the algorithmused by the
sear ch BEFGRIVED WF | THE | ERETPY t he nost  rel evant results
for the user. One way to address the problemis to
provi de. acpeehanissmthat allows the user to further
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for generating refinement categories for a set of search .

results.

2. Related Art

With the explosive growth of distributed networks, such the
Internet and World Wide Web, the ability to effectively search
for electronic information has become more and more important.
Most web—-based search engines, such as GOOGLE®, allow a user
to enter a gquery comprised of key words to search for relevant
documents. Unfortunately, a typical key word search will
often generate a return set comprised of tens or hundreds of
thousands of “hits,” i.e., links to web pages that include the
key words. Although most search engines attempt to display
the most relevant documents first, there is no guarantee that
the algorithm used by the search engine will identify the most

relevant results for the user.

One way to address the problem is to provide a mechanism that
allows the user to further narrow the return set. For
instance, in U.S. Patent 5,924,090, Method and Apparatus for
Searching a Database of Records, issued on July 13, 1999 to
Krellenstein, which is hereby incorporated by reference,

search results are organized into a manageable set (e.g., 8-



Krell enstein, which is hereby incorporated by
reference, search results are organized into a
worevagembl e set (e.g., 8 WD 2004/097671 PCT/EP2004/050409
PCT/ EP2004/ 050409 2 10) of hierarchical categories
according to various netadata attributes. The user
can then refine the search results by selecting a
category. Unfortunately, in the above patent, the
nmet hodol ogy for generating categories for the end user
has certain limtations. In particular, the
categories are selected using a weighted scoring
algorithmthat often causes a child (or grandchild)
category to be displayed along side its parent
category. For instance, a search for the term "disk
drive" may turn up the parent category "Hardware"
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Accordingly, a need exists for a system and method that can
more effectively provide refinement categories in response to

queries submitted to a search engine.
SUMMARY OF THE INVENTION

The present invention addresses the above-mentioned problems,
as well as others, by providing a system and method for
generating “refinement” categories for a set of search results
in a return set. In a first aspect, the invention provides a
method for generating a set of refinement categories in
response to a search query, comprising: generating a set of
search results in response to a query; identifying at least
one category from a hierarchy of categories for each search
result; rank-ordering each identified category based on a
number of times the category was identified for the set of
search results; selecting an initial set of refinement

categories based on the rank-ordering of the identified



search results in response to a query; identifying at
| east one category froma hierarchy of categories for
weamh/ogswar ch result; rank-ordering each i dentPET/EP2004/050409
category based on a nunber of times the category was
identified for the set of search results; selecting
an initial set of refinenent categories based on the
rank-ordering of the identified WO 2004/ 097671
PCT/ EP2004/ 050409 3 categories; elimnating al
categories fromthe initial set of refinenent
categories that neet an elimnation criterion; and
di splaying a resulting set of refinenent categories.
In a second aspect, the invention provides a system
for providing a set of refimenaent categories for a
set of search results generated in response-to a
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generate the set of refinement categories, wherein
selection system eliminates categories from the set of
refinement categories if the category has a parent in the set

of refinement categories.

In a third aspect, the invention provides a program product
stored on a recordable medium for providing a set of
refinement categories for a set of search results generated in
response to a search query, comprising: means for identifying
at least one category from a hierarchy of categories for each
search result, thereby providing a list of identified
categories; means for ranking each category in the list of
identified categories; means for selecting the set of
refinement categories from the list of identified categories
by using a predetermined number of the highest ranking
categories as determined by the ranking means; and means for
eliminating categories from the set of refinement categories
1f the category has a‘hierarchical ancestor in the set of

refinement categories.



response to a search query, conprising: neans for
identifying at |east one category froma hierarchy of
w@ ai0epoisres for each search result, thereby pPOWEPR100g050409
alist of identified categories; neans for ranking
each category in the list of identified categories;
nmeans for selecting the set of refinenent categories
fromthe list of identified categories by using a
predet ermi ned nunber of the highest ranking
categories as determ ned by the ranking neans; and
nmeans for elimnating categories fromthe set of
refinement categories if the category has a
hi erarchi cal ancestor in the set of refinenent
categories. WD 2004/097671 PET+ EP2004/ 050409 - 4
BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her
f eat urmse®bedchimrémnuentd ormwidsl be nore readily
understood fromthe follow ng detailed description of
t he. VaTr Iegggnc?%gﬁe%t{e Qlfrest Ig? t'l'lpsvgrp’}ehtpinntqulege Im.gre .
conj uncti on w he™acconmpanyi ng dr awi ngs 1 n which:
Fi gur ersPddEpiret st 3PosEar Che Fetichefefftt a5y s e +on of
accor demcerwushescedte gridiseipreitavre Atieons Ppgeeiop with
depi ct smecastcapripharyasefeenvshot of a set of search
resul t@ig@ﬂzdl Qe J%E:s Qtf seragghi E@mten@@§§g@rih ea%cc;xﬁance with
accordance W th,  the present invention. DETAILED
DESCRI PT1'ON “FHE T RWVENTI ON Referri ng now to the
draw ngs, Figure 1 depicts a search refinenment system
10 t hatigaeceplesicas seaemlegirePsres0 saitder fethirrisss$&dr ch
out put r321teoampr 4 sed odfreginpr@huroat etied4in( fccerdange withst
of | ocategl-dogumeaitsin.and a set of refinenment
cat egories

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, Figure 1 depicts a search
refinement system 10 that accepts a search query 30 and
returns search output 32 comprised of a return set 34 (i.e., a
list of located documents) and a set of refinement categories
36. If the user needs to narrow the scope the search, a
refinement category selection 38 can be submitted to the

search refinement system 10 to refine the original query 30.

Figure 2 shows an exemplary screen shot of an interface 40
depicting these features. Interface 40 shows that for the
inputted query “disk drives” 46, a list of disk drive related
search results 42 and a set of refinement categories in a drop
down dialog box 44 were returned. For this particular query,
the search engine 12 located 113,453 documents. The end user
is able to choose one of the refinement categories, e.g.,
“Notebooks” to further narrow the query, thereby reducing the
number of located documents. When an end user chooses a

refinement category, refinement analysis system 24 (Figure 1)



36. If the user needs to narrow the scope the search
a refinenent category selection 38 can be submtted
wao oootthere7sear ch refi nement system 10 to refi nePCTIEP2004/050409
original query 30. Figure 2 shows an exenplary screen
shot of an interface 40 depicting these features.
Interface 40 shows that for the inputted query "disk
drives" 46, a list of disk drive related search
results 42 and a set of refinenent categories in a
drop down di al og box 44 were returned. For this
particul ar query, the search engine 12 |ocated
113, 453 docunents. The end user is able to choose one
of the refinenment categories, e.g., "Notebooks" to
further narrow the query, thereby reducing the nunber
of | ocated docunents. Wien an end user chooses a
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integrated part of search refinement system 10, or as a remote
application, e.g., accessible over the web, such as GOOGLE.
Results 14 may typically comprise a list of documents and
their location or address on a network. Results 14 may
comprise any form of electronic information, including web
pages or other mark-up language documents, database entries,
files, documents or any other type of electronically stored

data sets, etc.

Included with each of the results 14 may be some additional
information, e.g., metadata that further describes something
about the result. For instance, the metadata can be used to
describe the subject matter, geography, industry, etc., of a
located document. Moreover, the metadata can be organized
into hierarchical taxonomies, such as: Universe/Milky

way/Sol/Earth/North America/United States/New York/NYC.

In the exemplary embodiment depicted in Figure 1, a Category

Tdentifier System 16 examines the metadata contained in each



integrated part of search refinenent system 10, or as
a renote application, e.g., accessible over the web,
WG a0 7GOOGLE. Results 14 may typically conpCT/BR2084/050409
list of docunents and their |ocation or address on a
network. Results 14 may conprise any form of
el ectronic information, including web pages or other
mar k- up | anguage docunents, database entries, files,
docunents or any other type of electronically stored
data sets, etc. Included with each of the results 14
may be sone additional information, e.g., netadata
that further describes sonmething about the result.
For instance, the netadata can be used to describe
the subject matter, geography§ -i ndustry, etc., of a
| ocat ed docunent. Moreover, the netadata can be
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an analysis of other data in a document, e.g., subject
headings or the frequency of key words. An exemplary
implementation of an automated categorization system is taught
in U.S. Patent No., 6,360,227, “System and Method for
Generating Taxonomies With Applications to Content-Based
Recommendations,” issued to Aggrawal et al. on March 19, 2002,
which is hereby incorporated by reference. Regardless of how
the categories are identified, each result 14 is assigned at

least one corresponding hierarchical category.

After all of the results 14 are processed, Category Identifier
System 16 outputs a list of identified categories 17 (i.e.,
all the identified categories for all of the results 14). The
number of possible categories in the list of categories 17 is
virtually unlimited and can for example range from one to many
thousands. Because the list can be so expansive, it typically
must be pared down to a manageable number that can be
reasonably displayed for the user. Selection system 18

provides this function by analyzing the list of identified



In an alternative enbodi nent, where for instance
netadata is not provided, hierarchical categories for
we@awho9wsul t could be identified using sone NREIEBP2004/050409
ot her than netadata. For instance, Category
Identifier System 16 coul d assign categories based on
an anal ysis of other data in a docunent, e.g., subject
headi ngs or the frequency of key words. An exenplary
i npl enentati on of an automated categori zation system
Is taught in U S Patent No., 6,360,227, "System and
Met hod for Generating Taxonom es Wth Applications to
Cont ent - Based Recomendations," issued to Aggrawal et
al. on March 19, 2002, which is hereby incorporated
by reference. Regardl ess of -how the categories are
identified, each result 14 is assigned at |east one
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could also be utilized, such as degree of match to a user-

specific profile of interests, or position in a pre-specified

ontology of subjects.

As a hypothetical example, assume search engine 12 returned
100,000 results, and Category Identifier System 16 identified
a list of 200 categories for the 100,000 results. Because
displaying 200 categories for the end user would be an
impractical means for refining the search, a limited number of
the 200 must be selected for display. Assume the 200
categories were ranked as follows, with the category “NYC”
having the highest rank for being identified by 25,000 of the
100,000 search results:



fromthe list of categories 17. Ranking system 20
ranks each category in the list of categories 17. In
wo@p@4evisodi ment, categories are ranked based PCI/EP2004/050409
frequency, i.e., by the nunber of times the category
was identified by the Category ldentifier System 16
as corresponding to results 14. In other words,
ranki ng system 20 exani nes each category and
determ nes how many results 14 belong to each
category. Each category is then ranked, highest to
| onest (i.e., "rank-ordered"). Other rankings could
al so be utilized, such as degree of nmatch to a user-
specific profile of interests, or position in a
pre-specified ontology of subjects. As a hypothetica
exanpl e, assune search engine 12 returned 100,000
resul t sganxand Gategeyy | dentddkher System 16 identified
a list,of 200 ,gategories fg4, the 100,000 results.
Becaus dispugxkggiZOO catggories for the end user
woul d be an inpractical means for refining the
search? a |i mfedtrdnter ¥f° the 200 nust be sel ected
for digplay. Asswumectbire 2000 categories were ranked as
foll ows, w th #heangat egorgso NYC' havi ng the hi ghest
rank fq@r being,Lkdentifiedohy 25,000 of the 100,000
search. resul ts; WO 2004/ 087671 PCT/ EP2004/ 050409 8
Rank Cat egory Fre uency 1 NYC 25000 2 New York 13000
3 Ente?tainneh?mﬁgﬁﬁpof Aréhi tect ure 7000

199 Monuments 3
200 Long Island 2

From this ranking, selection system 18 would select an initial
set of the N highest-ranking categories, where N is an
arbitrary number of refinement categories suitable for
display. Thus, for instance, if N were 6, then the initial
set of categories would include NYC, New York, Entertainment,
Architecture, Banking, and Museums. In one simple embodiment,
these results could be provided as the final set of refinement
categories 36. However, the present invention provides a
category walk-up system 22 for further improving the results

by examining hierarchical relationships among the categories.

In particular, once the initial set of categories is
determined, category walk-up system 22 eliminates any
categories from the initial set if the category has a
hierarchical parent or ancestor in the initial set. That is,
the hierarchy for each category is “walked up” to determine if
a broader category exists in the initial set. 1In order to
achieve this, the ancestral hierarchy for each identified
category is made available, for instance by storing the

ancestral hierarchy with the category itself, within the



5 Banking 6500 6 Museuns 5000 7 Travel 4800 8

| nport/ Export 4500 199 Monunents 3 200 Long Island 2
woe@a9ters ranki ng, sel ection system 18 woul d BEI/ER1004050409

initial set of the N highest-ranking categories,

where N is an arbitrary nunber of refinenent

categories suitable for display. Thus, for instance,

if Nwere 6, then the initial set of categories would

i nclude NYC, New York, Entertainnent, Architecture,

Banki ng, and Museuns. In one sinple enbodi nent, these

results could be provided as the final set of

refinement categories 36. However, the present

i nvention provides a category wal k-up system 22 for

further inproving the resul t+ ~by exam ning
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Entertainment in the initial set.

It should be understood that any other type of elimination
criterion could likewise be used to eliminate categories. For
instance, the elimination criterion could be based on other
hierarchical relationships between nodes of a taxonomy in the
initial set of refinement categories. Alternatively, the
elimination criterion could be based on a user profile of

interests.

Once all categories having hierarchical ancestors are
eliminated, then, for each one eliminated, a next highest
ranking category from the list of categories 17 can be added
to the initial set. For instance, in the above example,
because two categories were eliminated, the next highest-
ranking categories, Travel and Import/Export, would be added.
The new set of refinement categories can again be checked for
hierarchical ancestors, and the process of eliminating and
adding categories could be repeated until no categories in the

initial set have hierarchical ancestors.

Finally, after no further replacements are required, a

supplementary category, e.g., “Others,” can be appended to the



wi thin search refinenment system 10. For instance, it
was noted above that NYC was represented in within
wao b@4negteadat a  hi erarchy: Universe/ M | ky PCT/EP2004/050409
way/ Sol / Earth/ North Anmerica/United States/ New
Yor k/ NYC. Accordingly, since NYC has a parent that 1is
also in the initial set, i.e., New York, NYC would be
elimnated fromthe initial set. Simlarly, assum ng
that the category "Miseuns” existed in the hierarchy:
Entertai nment/Arts & Cul ture/ Museuns, Miuseuns woul d
i kewi se be elimnated since it has the ancestor
(i.e., grandparent) Entertainment in the initial set.
It should be understood that any other type of
elimnation criterion couldidirkew se be used to
el'imnate categories. For instance, the elimnation
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the el®AThali"on°Cr it éFi6R CouT d Be Based on a user
profile of interests. Once all categories having
hi er arohivoceb @®hcest or Sxawearyedlgpiint dek irdierprtingrtbeach
one el psxksrat etentaonextciiiighestalgsranid ng eategosy from
the i &ttewrigsatﬂ%golfh!ee&p lzm&@grybgat@gﬂ@d“otltx&s’t H@ dh&sletn' al
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of eli g nadokn@nands: addidegoGat 8GHrk@Sn&EOWdehe

r epeat ed qﬂ%&&mﬂg,gggqgg%g§§r&ﬁe&ge initial set have
S

hi erarchi cal ancestors. |nalh¥ %fter no furth%r
% %f there are less than or equhl to d categories go to
repl acenents are reqU|re§, a

step 8.
4. Select the top d-1 categories.
5. Remove all children (grandchildren, etc.) categories from

the selection.

6. If the current selection has d-1 categories proceed to
next step. Otherwise add categories from the sorted list
and go to step 5.

7. Append a category called “Other”.

8. Display the selection.

II. Determining the categories in “Other”

1. When the category of Other is selected, a new search is
executed using the same query but with the previous list
of categories and their children (grandchildren, etc.)
excluded.

2. Remove all the children (grandchildren, etc.) from the
current category list.

3. If the number of is less than d, go to step 6.



suppl enentary category, e.g., "Qhers," can be
appended to the WD 2004/097671 PCT/ EP2004/ 050409 - 10
wo p@t/o9s7create the final set of refinenment caP@mBP10£050409
36. The <category "Qthers" provides access to all
other categories not listed in the set of refinenent
categories 36. Provided below is an exenpl ary
algorithmfor inplenmenting the present invention,
including an algorithmfor selecting categories when
the supplenentary category "Qthers” is chosen by the
user. I. Initial Selection of Categories by Frequency
1. Decide how many categories are to be shown -
denoted below as d. 2. Sort the list of categories by
frequency, order descendi ngifrom| argest frequency.
3. If there are less than or equal to d categories go
to step 8raxd.cnSelpetcdiberlOpadits eal-egQEii@Sis Mt the

Renove al | . ghildrefy (grandehiddueno, L8 o)At eaQri es
from the selection. 6. If the current selection has

d-1 categories proceed to next step. Ot herw se add
cat egoPi esEFPENTEheidGrt €doT 18t ""HAdigu D "8tEF 8: 7.
Appendéa cEtegoryecaltede? Gt her”. 8. Display the
selection. IT. Determ ning the categories in "OQ her”
1. Whepnkib&16ahegory ofri b of ShsebRet80oriBud18M1d be
sear Chuxl:i%.' zeeclxea%Hta%g bgf'ileo& Eb%aﬁagﬁhﬂygﬁy s&%g OW Jhg t he

previous T st

invention.

It is understood that the systems, functions, mechanisms,
methods, and modules described herein can be implemented in
hardware, software, or a combination of hardware and software.
They may be implemented by any type of coﬁputer system or
other apparatus adapted for carrying out the methods described
herein. A typical combination of hardware and software could
be a general-purpose computer system with a computer program
that, when loaded and executed, controls the computer system
such that it carries out the methods described herein.
Alternatively, a specific use computer, containing specialized
hardware for carrying out one or more of the functional tasks
of the invention could be utilized. The present invention can
also be embedded in a computer program product, which
comprises all the features enabling the implementation of the
methods and functions described herein, and which - when
loaded in a computer system - is able to carry out these
methods and functions. Computer program, software program,
program, program product, or software, in the present context
mean any expression, in any language, code or notation, of a
set of instructions intended to cause a system having an
information processing capability to perform a particular
function either directly or after either or both of the

following: (a) conversion to another language, code or



of categories and their children (grandchildren, etc.)

excluded. 2. Renove all the children (grandchildren,
wer@4poferom t he current category list. 3. |f PEEEP2004/050409

nunber of is less than d, go to step 6. WD 2004/ 097671

PCT/ EP2004/ 050409 - 11 4. Take the first category,

add its parent if it is not the root node and renove

the child fromthe current list, else: 5 Renove al

children fromthe whole list, go to step 3. 6.

Di splay the selection. Cbviously, nunmerous variations

of the above algorithmcould be wutilized, and are

believed to fall within the scope of the nventi on.

It is understood that the systens, functions,

mechani snms, nethods, and meduil €s descri bed herein can

be inplenmented in hardware, software, or a

conbi nabiBBorf anB S ABI EcpabtilcSioh tiwad @ifreddheymaB@yabe

I npl engpied by any type of conputer systemor other

apparatus adapted for carrying out the nethods

descri bed herein. A'tgpical conbi nation of hardware

and sof'tWdPEeTdl W8 2 ge¥ner i pifr pb S e utrptit &F the

syst eminrdrhica enret exerogr gom Purbrees afhdhvdtodded 2ahd

execut edscre@abs.0l met hee cotPUt@tiesSySbe M Civetdiato 1t

carri es;Qut ikeh8 BREDOAS tdesctdibedoRelficlbsed, ana

Al ter naogxlfi\égllx’ ma%y %Bgl%i;*eltgon%s%dc\%qp&tigr[s’ axceopgs@llﬁle r!lg

speci al i ze hardware for carrying out one or nore of
t he furctitotaf"s 3¥RE 61" tHe i° ‘i/he%‘idil ITESaf ¢ e

utili zedsiaes gresent aPrvenit ton Peaitt |isedbe Ertbedded
in a cemputiemndgr oghannprdeuetthimhbeacope of this invention

as defined by the accompanying claims.



conprises all the features enabling the inplenentation

of the nethods and functions described herein, and
wokioghoze7when | oaded in a conputer system - i BCHBP®01/650409

carry out these nethods and functions. Conputer

program software program program program product,

or software, in the present context nean any

expression, in any |anguage, code or notation, of a

set of instructions intended to cause a system having

an information processing capability to performa

particular function either directly or after either

or both of the followi ng: (a) conversion to another

| anguage, code or WD 2004/ 097671 PCT/ EP2004/ 050409 -

12 notation; and/or (b) repneduction in a different

material form The foregoing description of the

preferred enbodi nents of thea dmeenti on has been

presented for purposes of illustration and

descri ption. hdgy are not |ntepd d_to be exhaustive or

to |imt " RETnVERTER 18 1 Re oréﬁle or disclosed,

and oBVF6U§I?mﬁﬁn9mﬁﬁﬁF¥%catlons and variations are

possible in [Iight of the above teachings. Such

nodi fi gadek @Sy angkt ofasdaadd ensithal radpenppacentryt 0 a

person skilled in the art are intended to be included

wi t hin venti_on ned by the

CcompARS EHI L e B 2008 b7 e Bt ERS004/ 050405

- 13 G:a‘fg%lFs NP5t ReABt RSd For generating a set of

categories in response to a search query, conprising:

rank-ordering each identified category based on a number of
times the category was identified for the set of search

results;

selecting an initial set of refinement categories based on the

rank—ordering of the identified categories;

eliminating all categories from the initial set of refinement

categories that meet an elimination criterion; and
displaying a resulting set of refinement categories.

2. The method of claim 1, wherein the identifying step

includes the step of examining metadata in each search result.

3. The method of claim 1, wherein the initial set of
refinement categories is less than the total number of

categories identified in the identifying step.

4. The method of claim 1, wherein the initial set of
refinement categories comprises a predetermined number of the

most frequently identified categories.



generating a set of search results in response to a
guery; identifying at |east one category froma
whe@rasshy of categories for each search resuP@T/EP2004/050409
rank-ordering each identified category based on a
nunber of tinmes the category was identified for the
set of search results; selecting an initial set of
refinement categories based on the rank-ordering of
the identified categories; elimnating all categories
fromthe initial set of refinenment categories that
neet an elimnation criterion; and displaying a
resulting set of refinenment categories. 2. The nethod
of claim1l, wherein the identifying step includes the
step of exam ning netadata +nseach search result. 3.
The nethod of claim1, wherein the initial set of
refi neﬁen&h@a&@g@ﬁk @SairS1) esSeihaf theitetal ssaunber of

cat egorf{u%‘%ef gr?tﬂrm!i i @lqmingtlnlaealll dc%@églot"yels ng:o§ttgp 1n:4c1airhe

nEt O g {lnement cate orlestgge | nltl %ﬁ Earchlcal ancest r
reflnenenf egori es onprlses a eterm ne

of thelnﬁﬁ%ﬂnFFéhG%hPFyfFﬂﬁﬁ?FFPEﬂmEﬁ?egor|es VO
2004/ 097671 PCT/ EP2004/ 050409 - 14 5. The nethod of
claimZ, wherneinidbhe1eld m Aedreng stcep thd widragdcing

i ncl udese el i i nat i-pGqaly CalegQ k&S nd LMt hendtRid i al

set of ref |neneg&;cate ogug§r£F§ avie; & hierarchical
ancestor. ih the |a set refinenent categories.

6. The “RECABA" &Fte@f’%ﬁeﬁnlf “RAEFRI*AS "8F T &St 16 ©

el i m naefingrenstceprIcfige- each category el i m nated during
the elimnating step, a new category that was not in
the i ni7ti ahe ﬁgﬁho@ﬁaf claim 6, wherein the new category is a next

highest-ranking category.

8. The method of claim 1, wherein the resulting set of
refinement categories includes a supplementary category that
provides access to identified categories not in the resulting

set of refinement categories.

9. The method of claim 1, comprising the further step of
providing an interface to allow an end user to select a
category from the resulting set of refinement categories to

narrow the search query.

10. The method of c¢claim 1, wherein the elimination criterion
eliminates categories that have a hierarchical parent in the

set of refinement categories.

11. The method of claim 1, where the elimination criterion is
based on hierarchical relationship between nodes of a taxonomy

in the initial set of refinement categories.



refinement categories is added to the resulting set of
refinenent categories. 7. The nethod of claim§6,
wob@reyie7t he new category is a next highest - reCREPIP04/050409
category. 8. The nethod of claim1, wherein the
resulting set of refinenment categories includes a
suppl enmentary category that provides access to
identified categories not in the resulting set of
refinement categories. 9. The nmethod of claiml,
conprising the further step of providing an interface
to allow an end user to select a category fromthe
resulting set of refinenment categories to narrow the
search query. 10. The nmethod of claim1l, wherein the
elimnation criterion elimnates categories that have
a hierarchical parent in the set of refinenent
cat egoLi.esne dsknod Be B0 duiake ChaieMiknatsberceitehen is

el im ng‘;seg%nca[ luge%rfar%@lllesof ?rﬁ:%?egtgn hi er ar chi cal
rel ati onshi p between nodes of a taxonomy in the

initial set of refinement categories. WO 2004/097671
PCT/ EP2D047°05T409 °% cym™ 11 2heqhd ThetWee 61 8 4P 1,
wher e tireudslsi fiengkr oA WwEid er perPnited shswdiphia wsem
profil e @étdriirerest Sicedhdy tdh@idretirobcofient | @iiongd,

wher ei n the identifying steps includes the step of

usi ng ? eorca'o:vel Jc.)nrgl Zagf! gp r%% %Iﬁg}?‘t c;agegqgle%rmrne
t he ca egory ¢h t docunent bel ongs.
systenﬁﬁﬁF‘ﬁr%ﬁFﬁiﬁﬁuﬁmngeB?e?é?Fﬁ@ﬁﬁﬁi %§t§ﬁ6?ies
for aaser: ePreseEreEh results generated in response to
a search query, conprising:
a category identifier system that analyzes each search result
and identifies at least one category from a hierarchy of

categories for each search result, thereby providing a list of

identified categories;

a ranking system that ranks each category in the list of

identified categories; and

a selection system that selects a predetermined number of the
highest ranking categories from the list of identified
categories to generate the set of refinement categories,
wherein the selection system eliminates categories from the
set of refinement categories if the category has a parent in

the set of refinement categories.

15. The system of claim 14, wherein the category identifier
system analyzes metadata from each search result to identify

the at least one category for the search result.

16. The system of claim 14, wherein the predetermined number
of the highest ranking categories used by the selection system

is less than a total number of identified categories.



a category identifier systemthat anal yzes each search
result and identifies at |east one category froma
whe@rasshy of categories for each search resuP@T/EP2004/050409
thereby providing a list of identified categories; a
ranki ng systemthat ranks each category in the |ist of
identified categories; and a sel ection systemthat
sel ects a predeterm ned nunber of the highest ranking
categories fromthe list of identified categories to
generate the set of refinenment categories, wherein
the selection systemelimnates categories fromthe
set of refinement categories if the category has a
parent in the set of refinenent categories. 15. The
system of claim 14, wherein the category identifier
system anal yzes netadata from each search result to
identify the at | east one category for the search

result 17. 161‘he Tsl}gte%yosft 91’!59‘14 Clwﬁér@rl%he @&%E@oﬂ stygll%m adds
predetern1ned est

n

cat egof i"8%" Glsgélas'cbran[( he Catf‘céorf' |t(5’nt SySt eo% refl%mgnsts t han
a t ot afetAwAfbRY fOT ea}c&éﬁf??"%&%‘&?ﬁ@%ﬂ’e@e Jpgpetion

2004/ O9v#6el. PCT/ EP2004/ 050409 - 16 17. The system of
claim14, wherein the selection systemadds a next

hi ghestg r aﬁ'é' g}gte%aéfeglqw 1h0 wm%ms@he Qf: vefilneornt

cat egorl gorles fuer%g Cat.Luﬁ%oray élr‘r]\el’rl]aér§ capééont.‘lhghat
sel ection Syst clarm wherein

t he se?“ﬁ?“?é??ﬁﬁn%thnEﬁ?%b8??%@“?%Pf%é?“ﬂﬁ?lHU@?
suppl epEntargticareyoriFietiqs- provi des access to
identified categories not included in the set of
refi neﬂ@.ntThgagyeganréJf&laim 14, wherein the selection system
eliminates categories from the set of refinement categories if

the category has an ancestor in the set of refinement

categories.

20. The system of claim 14, further comprising an interface to
allow an end user to choose a category from the set of

refinement categories to further refine the search query.

21. The system of claim 14, wherein the ranking system ranks
each category based on the number of times the category was
identified by the category identifier system for all of the

search results.

22. A program product stored on a recordable medium for
providing a set of refinement categories for a set of search

results generated in response to a search query, comprising:

means for identifying at least one category from a hierarchy
of categories for each search result, thereby providing a list

of identified categories;



19. The system of claim 14, wherein the sel ection
system elimnates categories fromthe set of

wo edounegrsent categories if the category has anPERERRDG050409
in the set of refinenent categories. 20. The system
of claim 14, further conprising an interface to allow
an end user to choose a category fromthe set of
refinement categories to further refine the search
query. 21. The system of claim 14, wherein the ranking
systemranks each category based on the nunber of
tinmes the category was identified by the category
identifier systemfor all of the search results. 22.
A program product stored on a recordabl e nmedium for
providing a set of refinenentt7vcategories for a set of
search results generated in response to a search
query, n&RBRht Saidng ABABSEO ident ifsyidgiatedeast one
category, from.a hierarchy of categories for each
search result, thereby providing a list of identified
categories; WO 2004/097671 PCT/ EP2004/ 050409 - 17
means FeRSrigAlGIRFEEMC P cEttetfor§ Pt hEaespetiepffrom the
i denti flisgdof ¢cEheford esteomeandy fuins elreedst egitddenugiptr of
refi negenbe GAIRGOLEBSnd LOFENEs abiBter@indadgntief t@eing
cat egorigs. Ryqsusing a predeterm ned nunber of the
hi ghest ranking categories as determ ned by the
ranki ng neans; and nmeans for elimnpating categories
from t R&"§ ™ GHiP et TR BT Cat Bgbr e sy gf tRE"E5Egor y
has a hiteparichiié dhe paeestobad A Hhercikisp! ghcesett Hemknt
cat egors,étESf refinement categories.

23. The program product of claim 22, wherein the identifying
means analyzes metadata contained in each search result to

identify the at least one category for the search result.

24. The program product of claim 22, wherein the
predetermined number of the highest ranking categories used by
the means for selecting is less than a total number of

identified categories.

25. The program product of claim 22, further comprising means
for adding a next highest ranking category to the set of

refinement categories for each eliminated category.

26. The program product of claim 22, wherein the set of
refinement categories further includes a supplementary
category that provides access to identified categories not

included in the set of refinement categories.

27. The program product of claim 22, further comprising an

interface means to allow an end user to choose a category from



23. The program product of claim 22, wherein the
identifying neans anal yzes netadata contai ned in each
waeanodreresult to identify the at | east one CBCEEPI0Y4/050409

for the search result. 24. The program product of
claim 22, wherein the predeterm ned nunber of the

hi ghest ranki ng categories used by the neans for
selecting is less than a total nunber of identified
categories. 25. The program product of claim?22,
further conprising neans for adding a next highest
ranki ng category to the set of refinenment categories
for each elimnated category. 26. The program product
of claim 22, wherein the set of refinenment categories
further includes a suppl enentiary category that

provi des access to identified categories not included
i N thetsetet0bs refinBRe Nkt £3tiRgAkI 8Sthe? fserTRELRr OgEamM
product,,of claim22, further conprising an interface
means to allow an end user to choose a category from
WO 2004/ 097671 PCT/ EP2004/ 050409 - 18 the set of
ref i neRBnfPCATEGY PEET0°T GHAtRer  refiTe Ph&E¥af€h
query. 2&ind herkpreogr amepgroderctd oft thk aivme2 2Rt Wirer ébhn

t he neansgbGr wast akiinged aNks eathowategaryehaseeh o

t he nungber:aof.tiors therscategory was identified by
the category identifier systemfor all of the search
results.



