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METHODS AND APPARATUS FOR COMPUTERIZED SEARCHING

TECHNICAL FIELD
[0001] The present disclosure relates in general to searching 'corr_iputerizcd
information repositorieé, and, in particular, to methods and apparatus for assessing,
ranking, organizing, and presenting search results associated with a user’s -current '

work context.

BACKGROUND.
[0002] Many p'éople use a variety of different computer—ba;ed-information .
sources such as search engines (e.g., Googlem, MSN®, Yahoo! ®, etc.) to find
information they are seeking. Typically, users are looking for information relevant to
a work tésk_ in which they are currently engaged. For example, a user may be
interested in information related to a topic already displayed be a web browser, or a
user m.ay be interested in information related to a word processing ddcﬁment they are
currently working on (e.g., a word processing doCﬁment). Typically, the user enters a
query into an Ainput box, and the search engine examines data associated with |
thousands of documents. The search engine then.sends thé user list of search results.
In an effort to help ﬁsers find relevant vin‘fon_nation quickly, most information sources
rank scarch results for presentation to the user, thereby r:duciné the user’s need to .'
wade through a long list of search results. For example, documents that a’ search
engine determines to be most relevant to the user’s query are typically placed first in a
list of s_ea'rch results. _ ‘
| [0003] Typically, search engincé use somé form of term frcqﬁcncy — INverse
document frequency (TE/IDF) ranking algorithm or some similar.method to determine
this presentation order or other orgahizati_on scheme. TF/IDF scores docl_lmentsiin'
direct proportion to the number of query terms present in the document and in inverse
proporﬁon to sorné function of the number of times the query terms appear in the
information repository as a whole. In other words, documents w1th many OCCUITences
of rare query terms are ré.nk_éd highly. In addition, other factors may be used to rank
A' the dobuments, such as the number of times other documcﬁts reference that document. -

Search éngihes might also display the documents retrieved based on data associated
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with the retrieved documents. For example, documents labeled with the same subject
area mlght be presented in the same folder. |

[0004] One problem with this method of ranking, organizing and presentlng
retrieved documents when seeking information related to a user’s current work context
is that the query terms alone are used to assess the relevance of the search results in the
course of retrieval. However, most search engines place limitations on the length of
the query and/or limitations on other aspects of the manner in Which the search may be
specified (e.g., the types of constraints that may be specified on desired results). For
example, a search engine may limit the number of terms in a query to five, or the
search engine may not contain a method for specifying a date range. In gcneral
however, the user’s current context is lyplcally too complex to be rcprcscntcd insucha
compressed and s1mp]1f ed form. For example if the document the user is currently
working on—an important aspect of the user’s context—has more than five relevant
terms, but a search engine only acéepts .queries that are five words long, the.‘ quefy
alone is not necessarily the best representation of the user’s current work context with
which to assess relevance, since the user’s current document (e.g., web page or word
processing document) contains information Beneficial to assessing the relevance of a

-search result that is not easily communicated to the séarch engine i_n the form ofa
.query. Other properties of the user’s current work context, for example, their task -
(e.g., drafting a legal documént), stage in that task, their role ih an organization (e.g.,
lawyer), the nature ‘of that organization (e.g., a law firm), specified areas of interest .-
(e.g., patents), the application in which they are working (e.g., a word pfocessor), the
document genre or type (e.g., legal brief, or resume) or their past behavior, might also
be important aspects of assessing thc rclovance of a given search result. Therefore,
assessing, rankmg, organizing, and presenting search results assoclated with the user’s
context simply using a query acceptablc to a given search cnglne may not produce the
best results. .

[0005] Moreover, as described above, the user’s’ current document by itsclf
typically does not constitute the entire user context in terms of which relevance of
inform’ation should be assessed. Other factors, including, but not limited to, the user’s
task, the state of that lask, the organization for which the work is being performed, the

user’s role in that organizétion, explicit user indications, the application in which the

2
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user is working on the document, the document genre, etc., may also important‘ in
determining a ranking, organization, and presentation of search results that. truly
reflects the user’s mformatlon needs. - .

[0006] Consider, for example, the task of wntmg a scwntxﬁc research paper
Presentations to others may be given before the workv is more broadly pubhshed.
Therefore, “at the beginning of the writing task, it may be useful to assemblé
information by the author that very closely matches the first drafts of the paper, so that
those prior writings may be reused.  Later in the process, when the author is
assembling related work, it may be desirable to relax those constraints S0 as to provide
a broader, more complete set of search results. In this exar'npie, the stage and type of
taskb influence the character of the search results desired. However it may not be
possible to specify this directly to a typical search engine. | , :

[0007] In addition, the best strategy for presenting information should be
detemrinéd. For example, while composing an electronic mail message, prior
messages sent to and/or received from the recipients of the ourrenf message may be
retrieved. These messages may ‘be presented next to the email editor Window
organizcd in headers labeled by the name of the recipient.'_ Messages in each header
may 'aléo be organized in a ranked list, where items on the top of the -li‘st are ordered
from most to least similar to the contents of the body of the message being composed.
The system may also draw icons next to each email recipient decatmg the presence of
the additional information. When the user moves his/her mouse over those_lcorls, the
system may present the best matching email, so as to give the user a j)review of the
available information. In contrast, while shopping online and viewing a product,
informa_tion might be di slolaycd ina window rrcxt_to the uscr’s web browser, organized |
in categories. Reviews of that prodoct may be organized in one category, accessories
in another category, and ,prices under yot‘ onother categorilé An improved search
system should be able to determine how to present information to tho user using a
strategy that works better for the work context in which the user is currently engaged.

[0008] Another problem w1th relying solely on the rankmgs or orgamzatlon
schemes prov1ded- by search engines t_hemselvos occurs when querying multiple -
mformatlon sources. Different information sources typically do not use -tho same

scoring algonthm in determmmg what to retum and what order to return it 1n or in



WO 2007/130716 PCT/US2007/061381

determihing how to organize and present these results. As a result, rankihg'. and/or
organizing scores associated with resuits from different search engines (ff returned. to
the requeSter of the search at all) typically cannot reliably be used to conibine multiple
result lists into combined results lists. This is typically acccptablc only if information
from different information sources is presented under different headihgs (e.g., one -
heading for each information source). If;, however, headings_are defined functionally
or byA content rather than just by information source, then a cbmmon assessment,
ranldﬁg, organization, and presentation system may be needed in order to determine
which results would be Ihost useful to the user, which results sﬁould be presented to -
the user, and how the results should be organized and preser.lted'to the user (e.g., in
what order). Similarly; if a unified view of information from a variety of information
sources is desired, a common assessment, ranking, organization, and presentation
system may be needed. A '
SUMMARY i
[0009] The system described herein solves these problems by autdmatically
generating seafch queries based on the user’s current work context. For éxample, a
user’s work context may include .diffe}rent.aspects such as text associated with a.
~website or a word pfocessing document as well as a task associated with the user such
as the task of “budgeting.” The user’s current work context may include the document
the user is currently working on (e.g., a web page or a ‘_word processing documént) as
well as other variables as descriBed herein. The system _disclosed herein then
automatically searches, assesses, ranks, organizes, and presents the search results
based on a rich model of the usér’s current work é'ontckt instcad of sirnpiy relying on
the user entered search queries and the search enginc’s asscssments, rankings, ctc.,
because the search engine assessments, rankings_,' etc., are based on the mu_ch fnore
limited search query provided to the information source. In certain embodiments, the |
system described hetein accomplishes this by comparing statistical and- h_euri&ti@
models of the search results to a statistical and heuristic model of the user’s current
work context, including the document currently being manipulated by the user. As
described in detail below, this is an improvemenf over existing search engines (e.g.,

Google™, MSN®, Yahoo! ®, elc.).
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[0010] The first. problem is solved because search queries are automatically
generated each time the user’s current context changes (and/or periodically), and the -
limitations ~ each search engine places on the query or results format and
expressiveness, are not also limitations on algorithms that may be used to assess, rank
organize and present search results. For example, such algorithms may represent the
user’s current work context using more than five terms, or using féafures of the user’s
work cohtext other than just terms of the sort usable in éeafch queries. For exa'rhple,
the search results may be ranked with the benefit of other words in the user’s current
docuri_le_nt that may not have been included in the search query. Fbr exarhple, a search
engine query may be limited to the terms “dog” and “cat,” bﬁt a particular se.arc;h result
and the user’s current document niay also contain the word “mouse,” making one
search result potentially more relevant than another search result that contains the
words “dog” and “cat” but does not contain the word “mouse.” Other features, such as
the task the user is. curfently performing in a desktop applicatiori,‘ may be used to
inform' the ranking and presentation of search results, For exainple, if the user is
viewing a contact in a personal information management applic_ation such as Microsoft
Outlool_{®, homc pages for the cont#ct pefson might be ranked more highly than ot}ier
retrieved documents, and could be presented in a separate folder in the list of search
results retrieved. ' _ o |

' [0011] The second problem is solved because search results from multiple :
search engines can be analyzed and organized together by the same aIgorlthm based
on the same 1nformat10n about the user’s current work context. For example bold face
words in a current word processing document may be given additional raking weight,
and search results ﬁom different searc_‘;h engines can be usefully »compa‘,rcd with éa_ch
other in terms of potehtial relevance to the user’s current work context, and so, for
example, meaningfully comBiﬁe_d into a single ranked list or other unified presentation

scheme, which ‘may itself be determined by the user’s current work context.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] FIG. 1 is a high level block diagram of an example communications

system.
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[0013] FIG. 2 is a more detailed block diagram showing one example of a
client device. | '

[0014] FIG. 3 is a more detaﬂed block diagram showmg one example of a
_context based search system

[0015] FIG. 4 is a message dlagram showing an example communications
exchange between a chent device, a context based search system, and a plurahty of
information sources

[0016] FIG. 5 is a flowchart of an example procesé for obtaining and ranking
search results. _

[0017] FIG. 6 is-a screen shot showing an example user document and an -
example search results side bar with ranked search results.- |

[0018] FIG. 7 is a screen shot showing an errample searc}r results Web page
from one information source; -

[0019] FIG. 8 is a screen shot showing an example séarch results web page
. from another information source. | , '

- [0020] FIG. 9 is a screen shot showmg an example search results side bar in

accordance with an cmbodiment of the present system.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0021] The present system is most readily réalized in a  network
communications system. A high level. block diagram of an exemplary network
communications system 100 is iliustrated in FIG. 1. The illustrated system 100
includes one or more client devices 102, one or more touters 106, a plurality of
different information sources 108 including database servers 110 and/or databases 112,
and one or more context based search systems 114. Bach of- these dé\)ices may
cbmmuhicéte with each other via a connection to one or more commurricatiorls '
channels 116 such as the Internet and/or some other data netWork, including, but not
limited to, any suitable wide area network or local area network. It will be appréciated
that any of the devices described in the examples herem may be dlrectly connected to
each other instead of over a network In addltlon, any combination of devices

described in the examples herein may be embodied in a single device.
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[0022] The information sources 108 store a plurality of files, programs, and/or
web pages in one or morc databases 112 for use by the client devices 102. For ’
cxample, a database server 110 may be assomated with a publicly ava11able search
engine such as Google , M_SN®, or Yahoo! ®. In addition, a database server 110 may
include commercial databases such as Lexis® and.WestlaV\r® still further, a database
server 110 may be a local databasc server such as a corporate mtranet server. The
databases 112 may be connected directly to the database servers 110 and/or v1a onc or
more network connections. _ '

[0023] Data from the information sources 108, which is relevant to content in
documents dlsplayed on the client devices 102, is sent to the client devices 102 via the
commumcatlons channel 116. For example, a user of a client device 102 may be
viewing a web page related to an automobile, and the client device 102 may receive a
list of hyperhnks to other web pages related to that automobile. In one embodiment,
the information sources 108 communicate directly with each chent device 102. In

~other embodiments, the lnformatlon sources 108 communicate with the client devices
102 via a search systerrr 114, - _
[0024] One information source 108 and/or one search system 114 may interact
~with a large number of other devices. Accordihgly, each infohhation source 108
and/or search system 114 is typlcally a hlgh end computer with a large storage
capamty, one or more fast mlcroprocessors, and one or .more hlgh speed network
‘connections. Conversely, relatlve to a typical server 110 (or in some embodlments
system 114), each client device 102 typically includes less storage capacity, a single
mlcroprocessor and a single network connection.

[0025] A morc dotailed block diagram of the electrical systems of an example
client device 102 is lllustrated in FI1G. 2. Although the electrical systems of different
client devices 102 may be similar, the stractoral differences between these devices are
well known For cxample a typical handheld client devicc 102 is small and
lightweight compared to a typ1ca1 personal computer 102. '

[0026] The example client device 102 includes a main’ unit 202 which
preferably includes one or more processors 204 electrically coupled by an address/data
bus 206 (o one or more memory devices 208, othe_r computer circuitry 210, and one or

more interface circuits 212. The processor 204 may be any suitable processor, such as
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a microprocessor from the INTEL PENTIUM® family of microprocessors. The
memory 208 preferably includes voletile meniory - and nori-volatile. memory.
Preferably, the memory 208 stores a software program that interacts with the other
devices in the system 100 as described below. This program >may be oxecuted by the
processor 204 in any suitable manner. A »
[0027] In this example, the memory 208 includes a context generation module -
224, a query generation module 226, a result mddeling module _2'2A8, an assessment,
organization, and ranking module 230, and a search result display module 232. The
context generation module 224 examines documents (e.g., web pages, e—mails,' word
proccssing - documents, slide presentations, spread sheets, etc.) and other variables '
(e.g., uscr task and task state, applicaﬁon type, documeht genre, user role, etc.) to
create confext models as descﬁbed below. The Query generation module 226 forms
multiple information queries targeted to multiple information sources 108 as described
in deteil below. The result modeling module 228 examines search results (e. g '
summanes web pages, documents, etc.) to create search result models as described in
detail below The assessment, and orgamzatlon and ranklng module 230 compares
search results models to original contoxt models to assess, rank, and organize search
results from single or, more usually, multiple informatien sources 108 as describe'd in
detail below. The search result dlsplay module 232 displays ranked and orgamzed
search results received from the search system 114 to the user (e.g., in.a sidebar to the
associated document) as described below. The memory 208 may also store other
information such as digital Adata indicative of documents, files, progrems, web pagcs,
etc. retrieved from another computing device and/or loaded via an iﬁput device 214.
[0028] The interface circuit 212 may be implemented using any suitable
interface stenda.rd, such as an Ethemet interface and/or a Universal Scrial Bus (USB) .
interface. One or more input devices 214 may be connected to the interface circuit 212
for entering data and commands into the main unit 202. For example, the input dcvice
214 may be a keyboard, mouse, touch screen, track pad,_track'ball, isopoint, ar_id/or a
voice rcco gnition system. '
[0029] One or more displays, printers, speakers and/or other output devmcs
-216 may also be connected to the main unit 202 via the interface circuit 212. The
display 216 may be a cathode ray tube (CRTs), liquid crystal displeys ,(LC'DS), a



WO 2007/130716 PCT/US2007/061381

piasma device, or any other type of display. The display 216 generates visual displays
of data generated during operation of the client device 102, For example, the display
216 may be used to display search results received from the- search system 114
including data from multiple information sources 108. The visual displays may
1nclude prompts for human input, run time statlstlcs calculated values, data, etc. -
[0030] One or more storage devices 218 may also be connected to the main
unit 202 via the 1nterface circuit 212. For example, a hard dnvc, CD drive, DVD
drive, a flash device, and/or other storage devices may be connected to the main unit
202. The storage devices 218 may store any suitable type of data. The client deyice :
102 may also exchange data with other network deviees 220 via a wireless tran.sceiver
222 and/or a connection to the network 116. The network connection may be any
suitable type of network connection, such as an Ethernet connection, .di gital éubscriber
line (DSL), telephone line, coaxial cable, etc.
-[0031] In some embodiments, a context based search system 114 is'used. A
.more detailed block diagram of a context based search system 114 is illaslrated in FIG.
3. A main unit 3.02‘inA the search systern 114 preferably includes a processor 304
electrically coupled by an address/data bus 306 to a memory device 308 and a network
-interface circuit 310. The network interface circuit 310 rhay be implemerlted using
.I any suitable data transceiver, such as an Ethemet transceiver. The processor 304 may
be any suitable type of well known processor, and the memory device 308 preferably :
mcludes volatlle memory and non-volatile memory. Preferably, the memory device
308 stores a soﬂ:ware program that implements all or part of- the method described
below. : : . I .
[0032] In particular, the memory preferably stores a query generation module
312, a result modehng module 314, and an assessment, ranking, and orgamzatlon
module 3 16. The query generation module 312 forms multiple. search queries targeted
to multiple information sources 108 as described in detail below. The result modeling
module 314 examines search results (e.g., summaries, web pages, documc'nts,' etc.) to
create search result models as described in detail helow The asschmcnt raakihg, ahd
orgamzatron module 316 compares search results models to original context mode]s to -
rank and organize search results from multiple information sources 108 as descnbed in

detail below. These software modules 312, 314, 316 may be executed by the processor '
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'304 in a well known manner. However, some of the steps described in the method
below may be performed manually and/or without the use of the search sy_stem 114.
The memory device 308 and/or a separatc database 318 also store files, programs, web
pages, etc. for use by other servers 110 and/or clicnt dev1ces 102. | |

[0033] Users of the system 100 may be rcquired to register with the search
systemn 114. In such an instance, each user may choose a user identifier (e.g., e-mail
address) and a password which may be required for the activation of services. The
user identifier and password may be passed across the network 116 using encryption
built into the user’s web browser. Altematrvely, the user 1dent1ﬁer and/or password
may be assigned by the search system 114.

[0034] A message diagram showmg an example communications exchange
between a client device 102 and a plurality of information sources 108 is illustrated in
FIG. 4. In this example, the communications exchange is initiated by a client device
102 displaying a docnment to a user (block 402).  For example, the client device 102
may be displaying a web page, an e-rnai] message, a word processing document, a

. slide present_ation, a map, and/or any other suitable document. '

[0035] Each time the user context on the cclient device 102 changes, for

: -~examplc if the content of the document displayed by the client device 102 changes
the client device 102 may automatlcally generate a context model message 404. For
example, when the user stops typing into a word processing document (e.g., no activity
for more than five seconds), the client device 102 may generate a context model
message 404'representing the current state of the user’s context, including the current
word processing document, as discusscd earlier. Altemstively, or in addition, the
client device 102 may generate the contcxt model message 404 in response to other

~ events. For example, the client device 102 may generate the context model message .
404 periodically and/or when the focus of the document changes. In other -

. Aembodimen'ts, the user may initiate this sequence themselves, c.g., by pressing a
button, - ' -

[0036] The context model message 404 includes a context modcl. The context
model 1s a representatron of a user’s current context based on the user’s current
document and/or other factors such as the application type associated with the

-document, the genre of the document (e.g., legal brief, patent application, resume, .

10
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etc.), the user’s task and the state of that task, explicit indication by the user (e.g.,
pressing a button, or highlighting some Words), the 6rganjiatibn in which the user is :
currently working, and/or' the user’s fole in that organization, etc. Preferably, the
context model is generated by thc context ‘gcr'leration 'modu._le 224 of the associated
client device 102. The context model is a statistical and heuristic model of the user’s
context. For example, ..a user context including a user text dobufnent :includihg
occurrences of the words dog, cat, mouse, and book might be déscribed.in péﬂ by a
context model like “dog:10; cat:6; mouse:.3; book:1” where the numbers represent
weights associated with the words. In this example, the context model indicates that
the associated document is more about dogs than it is about cats. The weights rﬂay be
assigned by any suitable algorithm. For.exa_mple, the weighting -algorithm may take
into account the number of occurrences of each word, the location of each word (e.g.,
*in the title of the document vérsus in the body), the stylé of the words (e.g., bold text
versus plain teﬁ(t), etc.‘ A detailed discussidn of various methods of determining a -
context mode! is included in U.S. Patent Publication 2005/0027704, the entirety of
-which is incorporated herein by reference. L ' '
[0037] The context model would in many cases also include representations of
_such factors as the user’s current task and task ‘state, the application in which the user
is currently working; the documeht~type or genré, the o‘rgé.nization in'which the user 1s
working, the user’s role in this organization, explicit user i_ndications, etc, |
[0038] In some cases, aspects of the user context may. be directly available
from the task a user is accessing. For _example; aspects of the user context majco.me
from exp}icit user indica_tidn, such as selecting a task from a menu, or using a certain
~document template (letter, resume, ctc.) or other fcaturés of .thc uscr’s application.
Other gspeéts of a task may be directly available’ through application programming
interfaces or by observing communication between the applicatiof:l and other software,
such as:the operating system, or hardware, such as a network device. In other cases,
aspects of the user context may be based on, computed ftdm, or derived from one or
" more of these directly available aspects. For eXémplc, text inv the document a usér is.
reading or writing may be directly available through an application proérjafnming.
interface, and then tﬁat text could be further processed to classify the user’s document

into one or more categories (e.g., legal brief, letter, outline, science paper), based on
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words that are present and/or absent in the'document. This classiﬁcation could then
become one aspect of »the context model. Other aspects of the user context mayAalso be
inferred from directly observable aspects of the user context other than the text of a
document the user may be accessing: For instance, the stage ina t'ask‘ may be inferred
from é step in a business process management system, or the status of an account as
represented by a customer relationship management system. | _
[0039] 1t is preferable for the context model to contain all of the mformatlon
uscful for retnevmg relevant documents from search engines, determl_nmg the
relevance of those retrieved documents, and further determihing how. they are relevant.
Moreover, the portion of the context model derived frorh the document itself canAin.
turn be the result of an analysis process that is itself sensitive to all these sorts of
features. For example, suppose the text of the user’svdoc_ument_is analyzed in order to o
classify the ddcument into one or more categories based on words that are present or
absent in the document, and the current document is classified as a legal brief. Asa
résult of classifying the document as a legal brief, the text may further be analyzéd in
- order to extract the case citations present in the legal brief and to 1dent1fy the
jurisdiction under wh10h the present case is being argued. These aspects ()unsdlctmn .
-and:case 01tat10ns) may.then be added to the context mo_del separately from the
: originé.l text. In addition, other aspects, such the user’s role, may be addéd to the
context model. For example, if the document is a legal brief, and the user is'writing
the document, the role of legal brief drafter may cause the syétém to determine that
legal opinions from the samt: judge are relevant. Howet/er, if the user is just readihg
the legal hrief the role of legal brief revie{)vcr may ‘t:ause the system to determ‘iné that
other legal documents w1th similar content are relevant. -
[0040] The context model may also 1nc1ude the text of the user’s document its
classification as a legal brief, and _wo;ds and phrases that describe the key themes in 4
the dispute. The words and phrases that descrihe the key themes in the dtsputc may be
based on the text of the original document. For example words and phrases may be '
assigned weights and those words with the highest weights may be mcludcd in thc list
of words and phrases that descnbe the key themes of the dlspute In detemumng the
words that describe the main themes, those terms that occur more frequcntly may be-

assigned a higher weight. ‘Tt is preferable that those terms that occur in more important
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sections of the document be assigned a higher weight. For example, words that occur
in the summary of argument section of a legal brief could be assigned a higher weight
than words that only occur in the table of citations section. More specifically, each
time a word occurs in a document, one could be.added to its weight, WHercé,s if a word
occurs in an important section, a number W would be added to its weight where Wis
a tunable parameter greater than one. If a word appears in bold or all caps and in an
‘important section a number X could be added to its overall weight, where X is a
tunable parameter greater than W.

[0041] Furthermore, a list of words could be excluded from appearmg in the
present list of words that describe the key themes of the document. This vllSt of words
to exclude may be selected based on the type of document being viewed. For example,’
words like “a, an, the, but, or” may be excluded frorh all documents, whereas words B
like “jui'y, testified, defense, court, evidence, trial, alleged,” or names of those p'arty‘ to
the case, may be exclude'd specifically from legal briefs. ‘The terms excluded‘may be
.based in part oh other aspects of the context model. The words or phrases excluded
may also be added to the context model, for the purposes of later using them to assesé,
filter, rank and organizc. scarch results. The words or phréses with the biggest N

. weightsA could then be coliected and assigned to the major themes of the document.

{0042] Moreover, the context model may contain more than one list of words
and phrases, each list representing separate aspects of the text of the:ove‘rall document. °
For example, {n a legal brief, one l_ist. of words and phrases could 'represent the |
statement of ju;‘isdiction. Another list of werds and -phrases could respresent the
statement of the case, etc-' In another example, if the useér is browsing the web and
viewing a web page on a news sitc on which more than-one news story is prescnted
the context representatlon may include a list of words and phrases descnbmg each
story presented. Each hst of words and phrases associated with each aspect may be
computed usmg methods described herein. The beginning and end of each news
article may be determmed first by determmmg the web page is bemg served by anews
site and second by lookmg for features that occur between articles, such as artlcle titles -
and hyperlinks to the full article. The‘cor-ltext model may be repres.'ented’ as a list or
collection of aspects. In general, one_a_spect of the context model may be based-on

one or more other aspects of the context model.
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[0043] As part of generating the context model, the context generation module
224 makes. a determination if a search is likely to return -usefui results. For example,
the us‘et may be viewing the front page of an electronic newspaper covering multiple
unrelated topics. By analyzing application and/or genre-specific document features,
such as segmentation (¢.g., columns in MS Word, frames in HTML, etc.), and/or other
propertie‘s of the user’s context, the query . generation module 226 or 312 may
determine that a search ts unlikely to return useful results, or that certain sources of
information may be more likely to eohtain useful infonnatieh than other sources of
information. - o ‘ '
[0044] For example if the user’s document contains fewer than N ‘words,
where N is a tunable parameter, the query generatlon module 226 or 312 may
determine that a search is not likely to return useful or interesting results. I_nv another
example, the average length of a paragraph of text is computed. If the average length
of a paragraph_ of text is below a tunable parameter L, 'thetx the- query generaﬁon :
module .226 or 312 may determine a search ts not likely to return useful or interesting
results. The tunable parameter L may be related to other aspects of the user context,
such as the type of document or application being accessed. For example, if the user is
-accessing a contact record in Microsoft Outlook it is preferable that the paragraph
length requlrement not apply because contact records are typically very short. If the
user is accessing a PowerPoint presentation, it is preferable that the paragraph length
requirement be shortened, as Powe_rPoint presentations typically contain short
,paragra_phs,' less than a sentence long. If the use‘r'is writing a document in Micfosoﬁ
: -Word however, it is preferable to work with full paraéaphs of text.
[0045] In cases where a user is browsing the web query generation module
226 or 312 scans the user’s document and counts the number of words in hyperlmks
and the number of words not in- hyperlmks. If the ratlo. of hyperhnked to. non-
hyperlinked words is below a tunable threshold T, then the query generatlon module
226 or 312 may determine that a search is not likely to. return useful or interesting
results “In another example, the user may indicate an area of interest, and that area of -
1nterest may be represented by terms. If words occurring in areas of interest are not
present in the user context the query generation. module 226 or 312 may determine

that a search is not likely to yield interesting results. Slmllarly, areas of disinterest
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may be represented ‘as liSts of terms. If words on that list appear in the user context,
the query' generation module 226 or 312 may determine that a search is not likely té
yicld interesting results. V
[0046] In addition, the query generation module 226 or 312 may analyze the
text of the current user document to measure a degree of tenn overlap. For example,
the user’s document may be broken up into sections of length W words long. For
example by starting at word one, and storing until word W, and then starting at word
W/O and thén storing until word W + W/O, where W is a tunable barameter and Oisa
tunable parameter. If a certain threshold degree of commonality exists between
document segments (e.g. , all of the document segments are relevant to-the dlympics), A
the query generation module 226 or 312 may determine that a search is likely to return
useful results. For exarhple if a term occurs in both Segrnent one and in segment two
then one may be added to the overlap score of segment ohe énd»'segment two.‘ If the
overlap score of tvs;o_ segments is greater than a threshold that is some function of the

. length. of the text window W, then the two text segmenté may be éalled coherent. Ifa
.certain_por;ion of subsequent text segments have coherénce, then the document as. a
whole may be called coherent and therefore a search '_méy be allowed to proceed.

- ‘Otherwise, the query generation module 226 or 312 may (.ie:termine that a search is not
likely to retﬁrn useful results. In additidn, if a certain threshold for density of links 'on |
a page is exceeded, the query geﬁ'eration module 312 may determine that the page doeé ,
not ha\_}e sufficiently rich content to seérch. The query generation module 312 ‘may
also determine the results of a search may be irrelevant or unnccessary to a user based
on the broader, nbn-docunient speéiﬁc ‘components of the context model such as
currcnt task, uscr role, etc. . - 4

[0047] The query generation modﬁle 312 may also use no’n~docﬁment specific
context information to override and initiate seafching related'_.to a document tﬁ?\t does
not otherwise meet certain searching criteria (c.g. link density, term ove’f_lap). For
example, if the userl is browsing the web and the document they are viewing is being
transmitted over a secﬁrc' channel, the URL or location of the document may start with
the string “https:”. It may not be desirable to search automatically based on such

pages, because the data within them is often sensitive.
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[0048] Through such methods, the system prevents retrieval and presentatibn
to the user of 1nformat10n based on user contexts and documents for which the
returned items are likely to be ranked low or otherwise prove irrelevant. Convcrsely,
such methods ensure the most relevant information is sought from the mformat1on
sources 108 most likely to produce it. Preferably, the user would be given an optxon to
override this determmatlon For example if the user sclects one document segment
over others, the query generation module 226 or 312 could focus its analysis on that
segment. | .
* [0049] If the query generation module 226 or 312 determines that a search is

likely to return uscful results, the query generation module 226 or 312 forms multiple
search queries targeted to multiple information sources 108 (block 406). For ex.ample,
one information source 108 may allow Boolean operators, and another information
source 108 may not allow Boolean operators; Similarly, one infermation source 108 )
may allow up to-f'our search terms, and another information source 108 may only allow
two search terms. An information source 108 that allows four search terms preferably
receives a query mcludmg the top four terms in the context model (e.g., dog, cat;
mouse, and book), and an information source 108 that only allows two search terms
~. preferably receives a Query in’cluding the top two terms in the context model (e.g., dog,
and cat). Any suitable method of selectmg information sources 108 and generatlng
queries may be used. A detalled dlscussmn of various methods of generatmg quenes
is included in U.S. Patent Publication 2005/0028156 the entlrety of which is
incorporated herein by reference. o
[0050] One or more query messages 408 are then sent to one or more
information sources 108. In response lo receiving a query message 408, cach
information source 108 searches one or more information reposi'tories and 'generates. a
set of search results (block 410). For example, a search engine such as Gooél e™ may
generate a p,lurality'of summaries, wherein each 'su.tnméry includes a portion of an
associated document (e.g., a web page). Typically, these summaries are intended to
provide a human user with some notion of the assoeiated document’s cpntents so that
the user may assess the relevance of the document to ‘the user’s needs. Each
information source’s search results are then transmitted to the search system 114

and/or the client device 102 in a separate search results message 412.
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[0051] Other information systerns' 108 rnay provide other data about the search :
results, such as the subject area, industry'classiﬂcation, date of publication, or author.
This data rnay also be used as a feature .of the result model, included in the search
results message 412. In addition, the result model may include the query used to -
generate those results as a feature, included in the search results message 412. For
example, if the query created by the query generation module 226 or 312 is directed at
a news database the result modeling module may treat news items with preference
dependlng on the original context model. Many information sources allow users to
enter additional constramts that significantly change the character subject area, or
other properties of the search results retrieved. For example, users may be able to
specify the type of item retrieved, e.g., news, patents, journal articles, or WWW home
pages. Other propcrtres such as the date ‘the document was pubhshed or the WWWwW
locatlon in which the document was pubhshed are also often available as constrmnts :
on the search query to mformatlon sources.. These constramts allow the query

. generation module 226 to specify at a suitable level of specificity what information
should be retrieved. The query generation module 226 may only generate quenes
directed at certain 1nforrnat10n sources or wrth certain constramts in response to certarn
properties of the user context. Any property of the. mformatron repository. bemg
searched, the search results as a group, or individual results on their own, may be used
for the purposes of assessmg, ranking, orgamzmg, and presenting search results. '

- [0052] The result modeling module 228 or 314 uses the search result messages
412 to create search result models and compares the search result models to the
original context model (block 414). The search result models may be compared to the
original context model using any suitable scoring and/or comparison algorithm. For
example, the client dcvrce 102 or the search system 114 may generate a score for each
search result model by multiplying the weights of terms that are common to both the
search result model and the original context rnodel and then summmg those products.

[0053] A search result model is a representation’ of a search result from an
mformatron source 108. Each search result model is a statistical and heuristic model ‘
of the search result that may include lexical (words or phrases) or symbohc (loglcal)
data. ‘For exarnp]e, a summary from a news article including occurrences of the words

dog and cat might bc. described by a search result_model -as ‘“‘dog:4;. .cat:37;
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IsNewsArticle” whefe the numbers represent weights associated with the words, and
IsNewsArticle indicates the type of document. In this .example, the search result
model indicates that the éssocioted document is more about dogs than it is about cats.
The weights may be assigned by any suitable algorithm. For example, the weightin_g
algorithm fnay take into accouht the number of occurrences of each word, the location
of cach word (e.g., in the title of the summary versus in the body), the style. of the
words (e.g., bold tcxt versus plain text), etc. In addition, the result modeling module
228 or 314 may use an information source-specific stop list when constructing the
search result model in order to prevent the inclusion of certain terms. For example,
“court” may be on the stop list for Lexis® but not on the stoo list for Google™
[0054] A search result model may includc a summary of a search result
returned by the information source 108 in response to a t]uery, and/or the search result
‘model may be derived. from that summary through statistical and heuristic methocts. ’
The summaries retumed by information sources 108, whether written by humans or -
v.automatlcally generated are generally intended to enable human users to assess the
relevance of the search results Thus, these summaries are not necessarily optlmal as,
or for constructing, search result models for the purpose discussed here (1.e., for
~comparison with a context niodel to assess relevance of the search result to the usef’s
~-current context). In certam embodiments, the mformatlon source 108 may return a
fuller or more reprcscntatlve summary of the search result denved StdtlSthdlly and/or
heuristically, specifically for the purpose of enabling ranking, organizing, and_/or_
presenting informatioh, as described here. More genetally, the information soui'ce 108
may return meta-data about the search r_esult and/or prop_erties' of ’the_ information
source 108 itself. This meta-data may or may not be specifically designed for the
purpose of enabling ranking, organizing, and/or presenting infomiation. . '
[0055] In certain embodiments, an information source 108 may return the
entire document associated 'with each seafch result, rich meta-data associated with
each search result, or a model of each such document (as opposed to a summary of
each document) that may include le’).(ical'and symbolic representé.tions." For example,
the search result model for a resﬁlt returned by the ‘inform'atio‘n source may contain a
list of words occurring in the document aloﬁg with the frequency with which each

word occurs in that document. The information source 108 may also return data
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concerning the information source 108 as a whole.  For ex-a.mple statistical _
information about the entire set of documents, such as the number of documents in _

_ which a term occurs, or other data elements the document contains. - The search result
model returned by the information source for a result may be based in part on this
statistical information. For example, the weights associated Witl_i the _terms in a list
comprising an aspect of ‘such a model may be modulated by this information. The
search result model .may also be based in part on a stop list to exclude certain terms
from inclusion. ‘ - o

[0056] This search result niodel may also take into acoount the locati'on of a
term or terms in the documcent. For example, a term which is located in a heading' in
the document may be weighted more highly in the list of terms comprising an aspect of
the search rcsult model returned by the information source. The model may also take
into account stylistic aspccts of the document. For example, a word which is in bold
face, or in a larger font size than the rest of the document, may be wei ighted more

“highly in the list of terms. . Conversely, a term whichis ina smaller type font may have
jts weight reduced. The search result model may also take into account the order of
" terms in the document. For example, if two terms occur togcthcr in a given order, this
~-order may be reflected in the search result model as well. A '

[0057] The search result model may also be based on the geme or type of the
document. .Examples of this include an archived email, a resume, a patent ap__p_heatmn,
a legal brief, etc. The genre or type information may be used, for example, to
determine a specialized stop list of terms 1o be excluded from the model. Tn addition,
the genre or type information may be used to identify key terms of particular interest
or to alter the weighting of terms in the model. For example the terms following the-
label “Subject” in an archived email might be weighted more highly than other terms.
Similarly, the result model may ‘be based on the apphcation used to creatc the
document. ' ' |

[0058] Furthermote, the search result model mé.y contain' aspects of the user
context in which the document was originally produced sueh as the task that resulted
in that documerit. In onc example, the present system may submit the context model to
a search engine along with the user’ S document, when the-document is bemg saved.

The search engine could then return the stored context model along w_ith the search - -
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results. Alternatively, the stored context'model may be incorporated into the _Search
result model returned for that document, or the search result model may be based on
this stored context model. For example, other aspects of the search result model, such
as the wcighté of terms, may be changed on the basis of this context model.

| [0059] In this m_;anner, improved assessment, ranking, organization and
presentation may be performed based on a more detailed and accurate search result -
model. Altematively, summary style search results typically includc a pointer to the
full document associated with the summary, which inay be used to retrievc the full
document. For example, most Internet search engines return a hyperlink to the
associated web page. In any case, the client device 102 or the search system 114 may
use a search result model created from some or ali of the full doc'urne;nt- (as opposed to
just the search result summary), in addition to other data about each search result. For
example, the hyperlink itself may contain additional data that is helpful for ranking,
organizing, or presenting search results for a given context model. In one exémple,

_search results are organized by the in'ternef domain under which each search result
occurs. , o '

[0060] The assessment, organizaﬁon, and rankiﬁg module 230 or 316 uses the

_comparison of the search result models to the.original context model to assess,

' ofganize and rank the’ search resulté (block 416). In one example, the assessment,
organization, and ranking module 230 or 316 compares all of the terms occurring ina
search result model to terms occurririg_ in 'ihe user’s docuhent. Consider a user
working on a document about ecology and global warming. The context model might
include terms like “ecology:5; ‘global warming’:10; emissions:9; co2:5; ‘greénhous_ie
gas’:4.” Further consider a search engine that only accepts one term. Given fhe )
context model above, the search term “global warming”.rrlight'vbe selected as a qUery,.
The result of executing a search based on that term may result in several search results,
with "search result models as follows. '. Search Result 1:” global warming’:Z;
developing:1; country:1; china:1.” Search Result 2: *’global warming’:2; ‘greenhouse
gés’:Z”.' According to thé search engine, Search Result 1 is more relevant than Seafch
Result 2. But the search engine does nbt have all of the ihfomﬁéﬁon indludé_d in the
context model. Therefore, the assessment, organization, and ranking modulé 230 or

316, may further compare the context model with these search results models to arrive
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at a score, ‘for example, by multiplying the weights of terms occurring in the search
result model with the weights of terms occurring in the context model and dividing by
the number of unique terms in the search result model. If a term is not present in the .
context model it may be given a weight of zero. In the example above, then, Search
Result 1 would be given a score of 5, whereas Search Result 2 would be given a score .
of 14. The assessment, organization, and ranking module 230 or 316 may thereby
determine Search Result 2 is more relevant to the user context than Search Result 1 |
and thercby rank Search Result 2 ahead of Search Result 1, even though the search
engine originally ranked them in the opposite order. Sumlarly, when querying multiple

search engmes the present method may be applied to search results from all search
engines queried in order to rank search results into a single ordered list.

[0061] In addition to ranking and organizing, in some embodtments the
assessment,; organization, and ranking module 230 or 316 may simply eliminate certain
search results rather than presentmg them to the user. Search engines sometimes
retun irrelevant results. - This may bc because the search engine lacks-information
_about the user’s context.. The present example may "eliminate search results with a
weight of zero, allowing the system to only pi'escnt search results that have at least one
‘word in common with the user’s context. Furthermore, search. results that rank below
za,.certavin threshold, either absolute or relative to other results, may be eliminated.

[0062] For example, in one embodiment, the systcm is connected 1o one o:r »
more séarch engincs such as one or more World-Wide Web (WWW) search engmes
In a WWW search, there are typlcally no. ed1tor1al controls on what information is
contnbuted to the databases. As a result, these search engmes may contain- “junk”
data. In some cases, data may be specxﬁcally gene1ated by a malicious pubhsher to

“game” the search engine o as to gain more rel’erral traffic from the search engine,
while providing no valuable information to the user. " In the mdustry “this_ is called

search SPAM.” In order to avoid presenting this 1rrelevant information to the user,
the present system compares the query model with the search result model i in order to
determine the longest uninterrupted sequence of search terms occumng in the scarch
result model returned by the search engine that oceur in the same order as in the search
query that originally generated that search resuit. In other words the present systern -

computes the longest matching subsequence. of the search query that appears in the
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search result model. . Search results that contain a sequence of search terms of length
greater than or equal to'a tunable'parameter T in their descriptions, are considered
search SPAM and p'refera.bl_y eliminated from the search results presented to the user.
SPAM removal can be turmed on and off on a per-information source basis so as to
avoid false positives. ' ' '

- [0063] Furthermore, some of the search engines the system is conneeted'to_
may provide search results that contain none of the words mentioned in the search
query, so as to provide a list of search results to the user even when there are no exact
matches. - Typically, these documents are irrelevant. Therefore, the present system is
prcfcrably eonfigured to eliminate search results for which there are no terms in
common between the search result model xand the context model.

[0064] The system may be connected to mu1t1p1e WWW search engines, 1n
addition to. other databases that contain content that 1s less broadly applicable (e.g.,
Lexis-Nexis). Given the system is connected with so many dlfferent sources many
«duplicate search results may be retrleved Near-duplicates may be elumnated usmg
methods described in USPTO Publication 2005/0028156. However, the resulting list
may still contain sinﬁlaﬁtie’s, and cspeeially in light of the methods of ranking search
“results described herein, provide the user with too many documents that are related to
. the user’s context in the same way. Therefore, if a search result is related to the user’s -
context in the same or similar way. as another search result, one of the two search
results is preferably eliminated before the search results are presented. to the user. This
provides a more interesting list of search results. More specifically, given a context
model C, censisting of terms C1, C2, ... CN, a search result model R, eonsisﬁng of
terms R1, 'R2, ..., RN, and another search result modcl R’, c'onsisting'of terms R’1,
_R’2, R’N, then let I(C,R) be the intersection of C and R, -and I(C,R’) be the
intersection. of Cand R’. If the size of the intersection of f(C R) and I(C, R")’i's. greafef

~ than a tunable parameter T then R’ is ehmmated before the seareh results are
presented to the user. In addition, term stems, multiple-word phrases, or any aspect of _
the context model or search result model may be substituted for terms; the function I |
may be substltuted for any method of computing how a search result relatcs to a

context; and the size of intersection may be replaced Wlth a weighted companson
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metric that may not be transitive (e.g., dot pfoduct, cosine, etc.) or any other suitable
method for comparing relatedness. - '

[0065] The system might also use the results of ‘comparing the search result
models w1th the contexf model to organize the search results in some appropriate way, -
for example, by segmenting them based on categories that are selected basea on the
user’s current task, or properties of the search results thems_elves. The ranked end
organized search results are a combinstion of the search results from multiple
information sources 108 in an order that is not necessarily the same as the ordes of the
individﬁal search.resu_lts received from the information sources 108. For example, one
information source 108 may return a summary of documents A, '.B" and C ranked in
that order, and another information source 108 may return a summary of documents C,

"D, and F ranked in that order. However, the assessment, organlzatlon and rankmg
module 230 or 316 may rank the combined results asB,C,D, A, F.

[0066] The assessment, organization, and ranking module 230 or 316 uses the
-comparison of the search result models to the original context model to organize and
present the search results Cblock 416). In other words, relevancy is a matter of degree
(position in a list) and/or type (which group to be includcd m) An cxample of search
-results orgamzed into d1fferent categories is 111ustrated in FIG. 6 (e g., Top Results,
Web News Blogs, Shopping, Desktop, etc) ,

[0067] The original context model is used by the assessment organization, and
ranking module 230 or 316 to determine whxch organjzation scheme to use and whlch
presentation strategy to pursue. When the user’s context changes, the organization
scheme and presentation strategy may also change to best supp‘ort end reﬁect the user’s
current task, properties of the user’s document, document geni‘e, application, etc. |

"~ [0068] In one embodiment, search results are organized. by the assessment,
organizatien, and ranking module 230 or316 based on combinations of ruie’s activated
by the original context model that comBihe a pllirality of features of fhe s_earch'resul,t .

| model to 'produce a cafegorized list. Similar rules may be used to select a pfesentation
strategy, e.g., 2 pop up dlsplay, banner, tlckertape embedded lmks in the user’s actwe
document, etc. '

[0069] For example when a user is composmg an emall message mformduon

associated with the email recipient may_be placed next to the email recipient, and
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information associated with the body of the email may be placed hcxt to the body,
whereas additional information on the topics discussed in each news article on a web
sitc may be presented when the-ﬁser moves her mouse over the text ih the article. '
When the user is accessing an email application and composing an email in that
application, the above presentation scheme may be selected by comparing aspects of
the user context with a list of rules. For example, while writing an email, the user
context could include representations of the application name, the application type, the -
active task, stage in the task, sender and recipient name, the location of the recipient in
screen eoordinates, and body of the email. More specifically, the context model might
include: “ApplicationName=’Microsoﬁ Outlook’;  ApplicationType="Email’;
Task=’ComposeEmai1’;,A Stage="beginning’;. Sender="John Doe’; Recipi_ent=’Jéne
Doe’; RecipicntLocatiqn=’lO,10’ Body="Hi Jane,””. The system may further include
rules of the form of antecedent consequent pairs, where antecedents include features of
the context model and consequents include features of result models (s'o' a subset of the
*_results may be selected) and instructions on how to display the results. For example,
_ consider 2 set of search results gathered from multiple search engines — WWW search
engines, desktop search engines that contain e_maﬂ and ﬁles, and other databases,
-‘based on an email a user is composing. In order to display information about an emaii
Aremplent next to the recipient’s name, a rule may be expressed as follows to select
search results that are email messages sent by thé recipient and display those scarch
results next to the locatlon ‘of the recipient on the screen: “IF Task=’ComposeEma11 4
And ApphcatlonName—’Mlcrosoft Outlook’ THEN SELECT DocumcntType—’Emall
EmallSender——-%Reclplent% _DISPLAY AT %ReCIplentLocatlon% . By binding
v‘an'abl'es previously accessible in the user context model with variables in the rule, the -
rule could  then be rewritten as follows: “TF Task="ComposeEmail’" And
ApplicationName="Microsoft Outlook’ THEN SELECT DoeumcntType=’Emai1’
=’Jane Doe’ DISPLAY AT 10 10°. A number of other or‘ganization sehemes may be
activated based on different user contexts by hstmg similar rules.
[0070] Search results may be categonzed_based on any attribute of the searcl_l -
result model, including the query that gencrated the search results. For eiarnple, the
original context model may have specified the user as a lawyer, the user is viewing-e

"contact in Microsoft Outlook and that the search results should be grouped by type,
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including, for example, news storics about the contact person’s company, the home
page of the contact person, email recently exchanged with that contact person, and any
recent litigation filed by the contact person’s company, among others. The query
generation module 226 or 312 may then respond by dispatching several queries. For
‘example, (1) a query to Lexis®, specifying that only news articles should be retrieved
and specifying the contact person’s company name, (2) another query to Yahoo!
News® specifying the contact person’s company name,- 3) an_othet to MSN® with the
name and company name of the contact p_erson; (4) another with the contact person’s
name to desktop search software, specifying recent email, ‘and (5) yet 'anotl1er to

" Lexis®, .specifying that only litigation in which the contact person’s company name is
named should be retrieved. The assessment, 'organizat'ion and ranking module 230 or
316 could then group search results from queries (1) and (2) within a category labeled
Company News, 1tems from query (3) under Home Pages, search results from query ‘
(4) within a category labeled Recent Email, search results from query (5) under a
category labeled L1t1gatlon, and so on. - | ‘ |

[0071] Properties of each md1v1dual search result may be used in a s1m11ar way
by the asscssment, orgamzatlon, and rankmg module 230.0or 316 to orgamze the search
results.  For example, the date the document correspondmg to a given search result
..was_pubhs_hed may be used to organize search results into categories such as today,
last week,. last month, last year, etc. by comparing the current clate with the date
associated with each sea:rch"result Similarly, the file forrnat of the doc¢ument, its
subject area, words present or absent in the document summary or abstract, the content
source, etc., may be used by the assessment, orgamzatxon and rankmg module 230 or
316 to orgamze the search results. ' ' '
[0072] To provide more organized and/or more complete 1nformatlon to the '

| user, the assessment orgarnization, and ranking ‘module 230 or 316. may. detcrmme that A
given a user context addltlonal mformatlon is requ1red in order to evaluate the quahty :
and/or character of the search results, A single mformatlon source may not prov1de
complete in'formation'about a retrieved item. For example, an internet search engine
may provide a URL, Title, and Summary of a web site, but a social bookmarkmg site -
like del.icio.us may provide a user rankmg for a given web site, along with comments -

about that web site, which could be useful in assessing, ranking and/or ° orgamzmg
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search results provided by the internet search engiue. ‘The assessment, orguni_zation,
and ranking module 230 or 316 may issue a number of additional qucries in order to
gather additional information based on an initial retrieval. For example, by retrieving
user ratings, reviews and tags or categories for a web site retrieved in a first stcp, an
original search result model may be enhanced . The assessment, organization, and -
ranking module 230 or 316 could then use this enhanced search result model to assess,
rank, and/or organize search results by comparing the enhanced search rosult modol _
with the original context'model. For example, search results nray be ordered by a
combination of keyword overlap and user rating, and/or search results may be
organized into categories labeled by tags (e.g., del.icio.us tags) users haue givou them.
In addition, chains of arbitrary length associated with an arbitrary number of
mformatlon sources may be constructed in order to further enhance the search result
model for the purpose of assessing, ranking, and/or orgamzmg search results w1th
respect to a given context model. ‘

[0073] In- some contexts, mformatlon retrieved from one source can be
combined with clements of the context model to provide 1nput into another source.
For cxamplc while the user is shopping onlinc, a product name may be extracted from
“the page in which the user is shopping. That product name may then be added to the
context model ‘More specrﬁcal]y, say the user is viewing a page on a shoppmg site for
a wireless mouse made by Microsoft. Given the user is visiting a shopprng s1te, the
system could infer that the user is shopping. Given the structure of the shopping site,
the sys_tem' could extract the product name and manufacturer from the web page, in
addition to key words and phrases. Thus the context model may include
“UserlsShopping; . ProductName="Wireless Mouse’; ProductVendor=’Micr_osoﬂ:’;
Price=$29.99" in addition to other important words and phrases like “PC, Windows,
silver, optical”. ’ o ' |

[0074] Since the user is shopping, it may be desuable to retrieve mformatmn
about similar products from other vendors. This product name may readily be used to
look up vendors of s1m11ar products from a product database. The key words in the
context model can be used to filter, sort, and/or organize the résults of that search. ..
Furthermore, in the context of shoppmg, and given this list of similar products from

other vendors, it may be desirable to look up the price of those products or try and find A
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images of those products to present to the user. Thus, the search system may direct.a -
plurality of querics to a plurality of additional information sources in order to retrieve
price information and an image of the product. ' ' |
[0075] Th1s information may then be further ‘combined with the results of
previous queries in order to form a morc detailed search result model. Given the
context model generated in previous steps, the search result model may then be further _
evaluated and organized so that the best information is presenfcd to the user in a way
that makes the ﬁlost sense in the given context.” For example; the _éYstem may organize
the results of the above set of assessment and retricval steps into a category of items
'presented in a user interface labeled “Similar Products” that includes a list of other
wireless mice in the price range of $10-50, whose descripﬁons include at least two of
the words and phrases originally present in the context model, and listed in order of
most overlapping to least overlapping description. Other categeries of information
may be retrieved such as “Professional Reviewe”. or “User Comments” generated -
_through a similar process of combining elements of the context model with elements of
a first retrieval step, in order to formulaté a second or-third retrieval step, which is
further evaluated, essessed and/or organized in light of the original context model. ‘
[0076] It will be further appreciated that the original context model may itself
.be»-augmented as the result of a retrieval and assessment step. For example, if the only
discernable property from a shopping site is a UPC code, the product name and
manufacturer may be aecessible from a product database. This information may then
be incofpor_ated into the context model and the above retrieval process may then be -
initiated. Thus, the search results model ‘m>ay be combined with the original eontexf
model to form a modified context modcl, which can then be subject to further retrieval;
assessment, ranking and/or organization. This 'process of chaining sources allows the
system to provide better search re'sultsAto’the user. 4TAhe search results are organized;
ranked, and/or assessed ﬁsing more of fhe available infofmation, even if that
1nformat10n must be retrieved from multiple information sources. | '
[0077] The assessment and rankmg method outlined above may or may not be
applied within a search result category, at the yser’s specification, based on propertles
of the user context, or properties of the search result model, etc. A similar method

may be used to determine the presentation strategy for the search’ results. By

g



WO 2007/130716 PCT/US2007/061381

combining sets of rules that operate on the properties of the search results model, the
context model can flexibly specify how search results should be organized and
presented by the assessment, orgamzatlon and ranking module 230 or 316.

[0078] The assessment, organization, and ranking module 230 or 316 thcn
generates a ranked and organized search rcsults message 418 specifying preferred
presentation strategy. The ranked and organized search results may then be viewed by
the user of the client device 102 at the same time the user views the document
associated with the search results (block 420). For.example, the rémked_ search results .
may be viewed in a side bar to the document 'being displayed by the client device 102
(see FIG. 6). In other embodiments, the assessment and ranking module may produée
other instructions “about how the results should be displayed, . for example, by
‘organizing the search results into categories, nr by specifying the most appropriate user
interface Inodality, for cxample. by embedding links into the user’s active document,
given the current context model.

[0079] A flowchart of an example process 500 for obtaining and assessing and
ranking search results is illustrated i in FIG. 5. Preferably, the process 500 is embodied
in one or more software programs which is sto_réd in one or more memories and -
executed by one or more prncessors. .Fof example, the process 500 may be so.ﬁware.
running on a client device 102 and/or the context based search systém 114. Although-:
the process 500 is described with reference to the flowchart illustrated in FIG. 5, it will
be appreciated that man-y. other methods of performing the acts associated with the
process 500 may be used. For example, the order of many of the steps may be
changed, and some of the steps described may be optlonal '

[0080] Generally, the process 500 analyzes a user’ § current context, 1nclud1ng .
in particular a document being viewed by the user at a client device 102 to
automatically form multlple search quenes associated with that document. The
queries are sent to multiple information sources 108, which respond with d]fferent
search results. Models of the search results are then compared to a context model as
described above to create a ranked and organized List of the search results fdf_display
to the user. : | A | ‘

'[0081] More specifically, the process 500 is typicaliy triggered each time a

document being viewed at a client device 102 changes (block 502). For examf)le, the

28



WO 2007/130716 PCT/US2007/061381

user may click a hyperlink >in a web page, thereby changing the content of a bfowSer
window, or the user may simply change focus (e. g, wbere the cursor is placed) within
the samc document. -

[0082] When the document changes, the client device 102 or the search system
114 analyze the- document as well as other aspects of the user’s context as described
above to create a context model (block 504). As described above the context model is
a statistical and heuristic model of the user’s context. For example if the user is
viewing a text document that includes occurrences of the words dog, cat, mouse, and
book, the context. model might be “dog:10; cat:6; mouse:3; bookil” where the
numbers represent weights associated with the words. _Again; the weighting algorithm
may take into account the number of occurrences of each word, the location of each
word (e.g., in the title of the document versus in the body), the style of the words (e.g.,
bold text versus plain text), -pr_'opelties of ‘the user’s task, the active application, the
user’s role in an organization, etc., as described earlier. It will be appreciated that any
suitable method of generating context models may be used. -

[0083] Based on the context model, the client device 102 or the search system
114 forms multiple quenes targeted to multlple 1nformat10n sources 108 (block 506).
As: descnbed above different information sources may have dlfferent hrmtatlons
placed on how querics may be formed. Accordmgly, the scarch system 114
customizes each query for each mformatxon source 108. For example, an mforma’uon
source 108 that only allows two search terms may receive the query “dog OR cat”. A
The client device 102 or the search system 114 then sends the queries to the respectxve
information sources (block 508). For example,' the client device 102 or the searcb

_system 114 may send one query to GoogleTM over Lhe Internet and another query to a
. proprletary database over a-local intranet. o - '

[0084] In response, each mformatlon source 108 searches one or more -
databases and generates a set of search results, which are received by the client device
102 or the search system 114 (block 510) For example, one or more mformahon
sources 108 may return the search result summaries shown in block 510 of FIG. 5. In
these example search results, the example search terms (i.e., dog and cat) appear in the 4

search result titles and the search result bodies. In addition, other ‘words contained in
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the example corltext model (i.e., mouse and book) appear in one of the examplc search
results even though those words were not inehided in this example search query. - -

[0085] The client device 102 or the search system 114 then creates a_medel of
each search result (bloek 512). For example, “deg:4; cat:3” may model fhe first
example search result in block 512, and “dog:3; caf:3; mouse:3; book:4’-’ may model
the second example search result in block 512. In thesc examples the medeling
algorithm counted occurrences of a'term in the title of a search result as having a
weight of two and occurrences of a term in the body of a search result as havmg a
weight of one. For cxample, the first example search result in block 512 includes one
occurrence of “dog” in the title (counted as a weight of two) and two occurrences of
“dog” in the body (counted as a weight of one each) for a total weight of four. It will
be appfeciated that any bsu_itable method of medeling search results mzly be used.

[0086] The client device 102 or the search system 114 then compares the
search result rrlode]s to the original context model (block 514) using any suitable
scoring algorithm and ranks the search results based on these scores. In addition, the -
client device 102 or the search system 114 may eliminate certain search fesults
organize certain search results into categories or foldcrs, or, in general determme how
the :search results should be best presented to the user in light of the ongmal context
model .. The ranked and organized scarch results are then displayed to the user (block
516). | R

[0087] An example screenv shot 600 of ranked search results 602 being
displeyed in a side bar 604 to a document 606 by a client device 102 is. illustrated in
FIG. 6. In this example, the document 606 is a presentation slide about increasing
sales of energy drinks. Accordingly, the client device 102 or the search system 114
assigned a high score to search results associated with ‘energy drink growtll (i.e,
ranked toward the top of the combined search results).

'[0088] An v_example screen shot 700 of a search results v_ireb page from one
information source is illustrated in FIG. A7 An example screen shot 800 of a search
results web page from another information source is illustrated in FIG. 8. An example
screen shot of a search results side bar in accordance with an embodlment of the
present system is illustrated in FIG. 9. In these examples, certain search reeul_ts 702

and 704 are located both of the prior art search results 700 and/or 800 and are also
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included in the co_mbineci scarch results 900. Other search results 802 and 804 are
only located in one of the prior art search resul_ts 800 and a_ré, also included in the
combined search results 900. Still other seé.rch results 902 — 908 in the goxﬁbined
search results 900 may not be in cither of the prior art search results 700 and 800. As .
shown, the combmed search results 900 may be in any order (i.e., not necessarlly the
same order as one or more of the prior art systems 700 and/or 800). ‘
[0089] In summary persons of ordinary skill in the art will readily appreciate
that methods and apparatus for assessmg, ranking, orgamzmg and prcsenting search
results have been provided. The foregomg descrlptlon has been prescnted for the
purposes of illustration and description. It is not intended to be exhaustive or to limit
the invention to the exemplary embodiments disclosed. Many modifications and
variations are possible in light of the above teachings. It is intended that the scope of

the invention not be limited by this detailed description of examples.
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WHAT IS CLAIMED IS:

1. A method of displaying ranked scarch results, the method comprising:

determmlng a query based on a first aspect of a user context, the first aspect
including data indicative of text being accessed by a user, the query being different
than the user context; . .

receiving a plurality of search results from a search engine, the plurality of
search results being based on the query; | _

comparing data indicative of the plurahty of search results to data- 1nd1cat1ve of
a second aspect of the user context to determine a plurality of scores associated with
the plurality of search results, the second aspect of the user context 1ncludmg data
indicative of at least one task in which the user is engaged out ofa plurality of p_ossnble |
user tasks; and - a

generating a display indicative of a ranked list of search results based on at

least a porﬁon of the plurality of scores.

2. The method of claim 1, wherein the first aspect of the user context

includes the data indicative of the at least one task.

3. The method of claim 1, wherein the second aspect of the user context -

includes the data indicative of the text being accessed by the user. -

4,  The method of claim 1, wherein the first aspect of the user context

includes the second aspect of the user context.

5. The method of claim 1, wherein the first aspect of the user context is
" based on at least one of (a) a number of words in the text bemg accessed by the user,

and (b) a number of sentences in the text being accessed by the user.

6. The method of claim 1, wherein the seco;id aspect of the user context i_s
based on at least one of (a) a location of the at least one predetermined word in the text
being accessed by the user, () a style of the at least one predetermined word in thc

text bcmg accessed by the user, (c) a presence of at least one spec1ﬁed word in the text -
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being accessed by the user, (d) an absence»of the at least one specified word in the text
being accessed by the user, (¢) met_adate attriButes of at least a por‘tion of the text being
accessed by the user, (f) a field presented by a computer e,pplic‘ation,‘ (g) an attribute of
information being presented in the computer application, (h) ‘an element of the
computer application visible to the user, (i) a document genre, () a docurnent type, (k)
a type associated with the computer apphcatlon, (1) a method by which the user is
accessing the computer application, (m) a role in an orgamzatron, (n) a type of the
organization, (o) a property. of the organization, (p). a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer applieation, (s) a stage in
a task being executed'by the computer application, (t) a pervious user behavior, (u) a
topical -area of interest, (v) a proportion of hyperlinked text to non-hyperlinked text, -

and (w) an average sentence length in the text being accessed by the user.

7. The method of claim 1, wherein the second aspect of the user context is
based on at least five of (a) a location of the at least one predetermined word in the text
being accessed by the user, (b) a style of the at least one predetennined word in the
text bcing accessed by the user, (c) a presence of at least one speeiﬁed word in the text
being accessed by the user, (d) an absence of the at least one specified word i in the text
being accessed by the user, (€) metadata attributes of at least a portion of the text being
accessed by the user, (f) a field presented by a computer application, (g) an attnbute of
information bemg presented in the computer apphcatlon (h) an element of the
computer apphcatlon visible to the user, (1) a document genre, G)a , document type, (k)
a type associated with the ‘computer application, () a method by which the user is
accessing the computer application, (m) a role in an organization, (n) a t‘ype. of the
orgam'zation (o) a property of the organization @) a stage in a task, (t;) a stage in a
workﬂow () a type: of task being supported by the computer apphcatron, (s) a stage in
a task bemg executed by the computer apphcatlon (t) a pervious user behavror (u)a
toplcal area of interest, (v) a proportion of hyperlinked text to non-hyperhnked text,

and (W) an average sentence length in the text being accessed by the user.
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8. The method of claim 1, wherein the second aspect of the user context is
based on (a) a style of the at least one predetermined word in the text being accessed

by the user and (b) a type associated with a computer application.

9. The methdd of claim 1, inciuding receiving a piurality of result models

‘ from the séarch engine, the plurality of result models including a plurality of terms
associated with the plurality of search results and a plurality w_efghts associated with
the plurality of terms. | _ _ . |
10. The method of claim 9, including com;-)al.’ingv data indicative of the
plurality of result models to data indicative of the second aspect of the user context to

determine the plurality of scores associated with the plurality of search results.

11. The method of claim 1, including comparing data indicative of the
plurality of search results to data indicative of at least one of ﬁrlstv aspect of the user
context and the s'_econd aspect of the user context to determine a plurality' of
organization schemes, the blurality of organization schemes g_rouping at least a portion

of the plurality of search results into at least two genres. - -

” 12. . The method of claim 11, wherein generating the disj)lay indicative of
the ranked list of search results includes generating the display to be indipati\)e of the

plurality of organization schemes.

13.  The method of claim 1, including filtering at least one of the plurality of
search results from bcin_g displayed to the user based on at least a portioh .‘o'f the

plurality of scores.

14. The method ‘o-f claim 1, inc.luding:

comparing data indicative of at least one scarch résult in the plurality of search
results to data indicative of the query to determinc a spam score, the sparh scofe being
based on at least one of a character length and a word ‘lcr'lgfh‘ of a longest mdtching
substring, the longest matching substring appearing in the at least onc.scaréh tesult and

the query;
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comparing the spam scorc to a threshold; and
ch'ar_acterizing the at least one search result as potentiail spam if the spam score

crosscs the threshold.

15.  The method of claim 1, including: .
determining if a length assocmted with a document being accessed by the user
' exceeds a first threshold
determmmg if a ratio of non-hyperhnked words 'to hyperllnked words in the
document exceeds a second threshold; and ' _
determining if a similarity score associated with at lcast two dlfferent segments
of the document exceeds a third threshold

16. The method of claim 1 1nclud1ng

determining a second query from (i) at least one of first aspect of the user
context and the second aspect of the user context and (ii) at least a portion of the
plurality of .search results; and _ "

receiving a second plurality of search results from a-second different search

engine, the second plurality of search results being based on the second query.

'17. A method of displaying ranked search results, the method comprising:

" determining a first query and a second query based on a user context the user
context including data mdlcatlve of text being accessed by a user, the ﬁrst query bemg
different than the user context, the second query being different than the user context;

’ rcce1vmg a first plurality of search results from a first search engine, the ﬁrst
plurahty of search results being | based on the first query; . ‘
receiving a second plurality of search results from a second deferent ‘search
engine, the second plurality of search results being based on the second query;
_ comparm g .data indicative of the first plurality of search results to data
indicative of the user context to determine a first plurahty of scores assoc1ated w1th the

first plurality of search results;
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_ comparihg data indicative of the second plurality of search results to the data .
indicative of the user context to determine a second plurality of scores associated with . -
the second plurality of search results; ' »

combining at least a portion of the first plurality of search results With at least a
portion of the second plufality of search results into a rahked list of search results
based on at least a portion of the first plurahty of scores and at least a portion of the
second plurality of scores; and ‘

‘generating a display indicative of the ranked list of se_arch' results.

18. The method of claim 17, wherein the. first query includes the sccond

query.

_1 9. °  The method of claim 17, wherein the user context is based on indicative
of at least one task in which the user is engaged out of a pluraiity of possible user
tasks. o
| 20.  The method of claim 17, 'W_herein the user context is based on at least
one of (a) d number of words in the text being accessed by the user, and (b) a.uum‘ber

of sentences in the text being accessed by the user. -

21. The method of claim 17, wherein the user context is based on at least
one of (a) a location of the at least one predetermined word in the text being accessed
by the user, (b) a style of the at least one predetermined word 1n:the text being
accessed by the user, (c) a presence of at least one specified- word in the text _betng
accessed by the user, (d) an absence of the at least one specified word in the text being
accessed by the user, (¢) metadata attributes of at least a portion of the text being
accessed by the user, (f) a ﬁeld presented by a computer application, (g) an attribute of _
information bemg presented m the computer application, (h) an element of the
computer application visible to the user, (i) a document genre, (j) a document type (k) .
a type associated with the computer apphcatlon (1) a method by which the user is
accessing the computer application, (m) a role in an organization, (n) a type of the
organization, (o) a p_rcperty of the organization, (p) a stage in a task, (q) a stage in a

workflow, (r) a type of task being supported by the computef application, (s) a stage in
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a task being executed by the computei' application, ) a pervieus user behavior, (u) a
topical area of interest, (v) a proportlon of hyperlmked texl to non-hyperlinked text

and (w) an avcrage sentence length in the text being accessed by the user.

22. The method of claim 17, wherein the user context is based on at. least
five of (a) a location of the at least one predetermined word in the text bemg accessed
by the user, (b) a style of the at least one predetermmed ‘word in the text being

- accessed by the user, (c) a presence of at least one specified . word in the text being
accessed by the user, (d) an absence of the at least one specified _wbrd in the text being
accessed by the user, (¢) metadata attributes of at least a portion of the text_ being
accessed by the user, (f) a field presented by a computcf application, (g) an attribute of
information being presented in the computer application, (h) an el_emeht ‘of the
computer application visible to the user, (i) a documertt genre, (j) a document type, (k)
a type associated with the computer ap;tlication (1) a method by which the user i$
accessmg the computer apphcauon (m) a role in an organization, (n) a type of the
orgamzatlon, (o) a property of the organuatlon (p) a stage in a task (Q a stagc in a
workflow, (r) a type of task being supported by the computer application, (s) a stage in

| a task being executed by the cqniputer application, (t) a pervious .use.r behayior, (tl)ia '
topical area of interest; (v) a propertion of hyper]inl;ed text to nen-hyper]inlged text, -

and (w) an average sentence length in the text being accessed by. the user.

23.  The tnethod of claim 17, wherein the user context is based on (a) a style
of the at least one predetermined word in the text being accessed by the user and (b) a

type associated with a computer application

24. The method of claim 17, including receiving a plurality of result models
from the first search engin.e, the plurality of result models including a plurality of
terms associated with the first plurality of search results and a plu_rality weights

associated with the pluraiity of terms.
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25.  The method of claim 24, including comparing data indicative of the -
plurality of result models to data indicative of the user context to determine the first

' plurality of scores associated with the first plurality of search results.

26.  The method of claim 17, including comparing data indicative of the
first plurality of search results to data indicative of the user context to determine a
plurality of organization schemes, the plurality of organization schemes grogping at

least a portion of the first plurality of search results into at least two genres.

27. The method of claim 26, wherein generating the display indicative of
the ranked list of search results mcludes generatmg the dlsplay to be indicative of the

plurahty of organization schemes

28.  An apparatus for displaying ranked search results, the .,apparatus
comprising: ' ' |
a processor;
a memory device Ao'peratively coupled to the proccssor;
a user input device operatively coupled.to the processor;
a network device operatively coupled to the processor; and ‘ .
a display device operatively coupled to the processor, wherein the memory
device stores a soﬁware program to cause the processor to: :
determine a query based on a first aspect of a user context, tne ﬁrst
aspect including data indicative of text being accessed by a user in response to inputs
entcred via the user input device, the query being dillerent than the user context;
receive a plurality of search results frOm a search engine via the
network device, the plurahty of search results being based on the query; '
compare data indicative of the pluralxty of search results to data
indicative of a second aspect of the user context to determme a plurality of scores
associated with the pluraiity of search results, the second aspect of the user context
' including data indicative of at least one task in which the user is engaged out of a

plurality of possible user tasks; and
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generate a display via the display device, the display bein g indicative of -

a ranked list of search results based on at least aportion of the plurality of scores.

29.  The apparatus of claim 28, wherein the first aspect of the user context .

includes the second aspect of the user context.

30.  The apparatus of claim 28, wherein the second aspect of the user -
context is based on at least five of (@a location of the at least one predetermihed word
in the text being accessed by the user, (b) a style of the at least one predetermined '
word in the text being accessed by the user, (c) a pfesence of at]east one specified
word in the text being accessed by the user, (d) an absence of the at least one spec1ﬁed
word in the text being accessed by the user, (e) metadata attrlbutes of at least a portion
of the text being accessed by the user, (f) a field prcsente_d-by a computer application,
(8) an ‘attribute of information being presented in the computer application, f(h) an
element of the computer application visible to the user, (i) a document genre, G) a
document type, (k) a type associated with the computer. apphcatlon M a method by :
which the user is accessing the computer application, (m) a role in an organization, (n)
a type of the organization, (o) a property of the orgamzatlon, (_p) a stagc in a task, @a
stage in a workflow, (1) a tYpe of task being supported by the computer application, (s)
a stage in a task being executed by the computer apphcatlon ® a pemous user
behav10r (1) a topical area of mterest (v) a proportion of hyperlinked text to non-
hyperhnked text, and (w) an average sentence length in the text being accessed by the |

user.

31. The apparatus of claim 28, wherein the second ' aspect of the user
context is based on (a) a style of the at least one predetermmed word in the text bemg

accessed by the user and (b) a type associated with a computer appllcauon

32.  The apparatus of claim 28, wherein the software program is structured -
to cause the processor to compare data indicative of the plurahty of search results to .
data indicative of at least one of first aspect of the user context and the second aspect

of the user context to determine a plurality of orgamzatlon schemes ‘the plurahty of -
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organization schemes grouping at least a portion of the plurality of search results into

at least two genres.

33. The- method of claim 32, wherein the display indicative of the ranked

list of search results is indicative of the plurality of organization schemes.

34. A computer readable me_diurn storing a software program to cause a
computing device to: ' | _ _ o _

determine a query based on a first e,speet of a user ‘context, the first aspect
including data indicative of text being accessed 'by a user, the query Being different A
than the user context; ' | o o

_receive aplurality of search results from a search engine, the plurality of search
results being based on the query; |

compare data indicative of the plurality of search results to data indicative of a
second aspect of the user context to determine a plurality of scores associated with the
plurality of search results, the second aspect of the user context including data
indicative of at least one task in which the user is engaged out of a plurality of posSibie
user tasks; and ' - A

generate. a display indicative of a ranked list of search results based on at least a

_portion of the plurality of scores.

35. - The computer readable medium of claim 34, wherein the first aspect of

the user context includes the second aspect of the _usér context.

36.  The computer readable medium of claim 34, wherein the second las.pect
of the user context is bas_ed on at least five of (a) a location of the at least one
predetcrmined’word in the text being accessed by the user, (b) a'style of the at least
one predetermined Word 1n the text being accessed by the user, (c) a.presen'ce of at
least one specified word in the text being accessed by the user, (d)‘ an absence of the at
least one specified word in the text being accessed by the uéer, (e) metadata attributes
of at least a portion of the text being acccssed‘ by the user, (f) a field presented by a

computer application, (g) an attribute of information being presented in the computer
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application, (h) an element of the computer application visible to the user, (i) a
document genre, (j) a document type, (k) a type assoc1ated with the computer
apphcatlon (1) a method by which the user is accessmg the computer application, (m)
a role in an orgamzatlon (n) a type of the orgamzatlon, (o) a property of the
orgamzatlon (p) a stage in a task, (q) a stage in a workﬂow (r) a type of task being |
supported by the computer application, (s) a stage in a task being executed by the
computer application, (t) a pemous user behavior, (u) a topical area of 1nterest (v) a
proportion of hyperhnked text to non-hyperlmked text, and (w) an average sentence

length in the text being accessed by the user.

'37.  The computer readable medium of claim 34, whetejn the second aspect
of the user context is based on (a) a style of the at least one predctermined word in the -

text being accessed by the user and (b) a type associated with a computer application.

38. The computer readable medium of claim 34, wherein the software -
program is structured to cause the computing device to compare data indicative of the
plurality of search results to data indicative of at teast one of first aspect of the user
context and the second aspect of the user context to determine a plu_rality of
organization schemes, the piurality of organization schemes grouping at lcast a portion . .

of the plurality of search results into at least two genres. -

-39, The mcthod of claim 38, wherein the display indicalive of the. ranked

list of search results is indicative of the plurallty of orgamzatlon schemes

40. A mcthod of _displaytng organized search results, the method
comprising; _ . ‘ | ' '

determining a first query based on a user context, the user c'ontext including
data indicative of text being éccessed by a user, the first quety being different than the
user context; ' o |

recelvmg a first plurahty of search results from a first search engine, the first

plurality of search results being based on the first query;

41



WO 2007/130716 PCT/US2007/061381

comparing data indieative of the first plurality of search results to data
indicative of the user context to determine e first plurality of organizat'ion- schemes, the
first plurality of organization schemes grouping at least a portion of the first plurality
of search results into at least two genres; and o

generatmg a display indicative of an orgamzed list of search results based on

the first plurality of organization schemes.

41, The method of claim 40, mcludlng

determining a second query from the user context

receiving a’ second plurality of search results from a sccond different search
engme, ‘the second plurality of search results being based on the second query;

comparing data 1nd1cat1ve of the second plurality of search results to the data
indicative of the user context to determine a second plurality of organization schemes, .
the seeend plurality of organization schemes grouping at least a portion of the second
plurality of search res'ults into the at least two genres, o I'

wherein generating data indicati\}e of the organized list of search results is

further based on the second plurality of organization schemes.

42,  The method of claim 41, including combining at least a portion' of the
first plurality of search results with at least a portion of the second plurality of search

results into a ranked list of search results.

43. The mcthod of claxm 40 wherem the user context is based on data
decatlve of at least onc task in which the user is engaged out of a plurality of posmble

user fasks.

44, The method of claim 40, wherein the user eentext is based on at least
one of (a) a number of words in the text beirig accessed by the user, and (b) a number -

of sentences in the text being accessed by the uscr.

45. The method of claim 40, wherein the user context is based on at least

one of (a) a location of the at least one predetermined word in the text being accessed
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by the user, (b) a style of the at least one predetemxieed word in the text being
accessed by the user, (c) a pfesenee of at least one specified word in the text being
acccssed by the user, (d) an absence of the at least one specified word in the text being
acccssed by the user, (€) metadeta attributes ef‘ at least a i)oxtion of the text being |
accessed by the user, (f) a field presented by a computer application, (g) an attribute of
information being presented in the comphter applicatien, (h) an element of ‘the
computer application visible to the user, (i) a document genre, (j) a document type, (k)
a type associated with the computer application, (1) a method by which the user is
accessing the computer application, (m) a r.ole‘in an organiiation, (h) a type of the
organization, (0) a property of the organization, (p) a étage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer appliéation, (s) "a Stage in
a task being exccuted by the computer application, (t) a pervious user Behavibr, (w) a
topical area of interest, (v) a proportion of hyperlinked teﬁ;t,te non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

46. The method of claim 40 wherem the user context is based on at least
five of (a) a location of the at least one predetermined word in the text bcmg accessed
by the user, (b) a style pf the at least one predetermmed word in the text being
accessed by the us‘er, (c) a presence of at least one specified werd in the-text being
accessed by the user, (d) an absence Qf the at least one speciﬁed word in the text being ‘
accessed by the user, (¢) metadata attributes of at least a portion" of the text being
accessed by the user, (f) a field presented by a computer application, (g) an attribute of
information being presented in the computer application, (h)“ an element of fhe
computer abplication visible to the user, (1) a document genre, (j) a documeht type, (k)
a type associated with the computer application, (l)la method by which the user is
accessing tﬁe computer application,.(m) a role in an organization, (n) a type of the
organization, (o) a property of the. organizdtion, (p) a stage in a task, (q) é stage in a

~ workflow, (r) a type of tesk_being sﬁpporte’d by the computer application, (s) a stage in :
a task being executed by the computer application, (t) a pervidus user behavior, (u) a
topical area of interest, (v) .a proportion of hyperlinked text to non-hyperhnked text,

and (w) an average sentence length in the text bemg accessed by the user.

43



WO 2007/130716 PCT/US2007/061381

47. The method of claim 40, wherein the user context is based on (a) a style
of the at least one predetermiried word in the text being accessed by the user and (b) a

type associated with a computer application.

48. The method of claim 40, includin g receiving a plurality of result models
from the first search engine, the plurality of result models including a plﬁralityof
terms associated with the first plurality of search results and a plurality Weights

associated with the plurality of terms.

49, The method of claim 48, ineluding comparing data indicative of the .
plurality of result models to data indicative of the user context to determine the first

plurality of scores associated with the first plurality of search results.

50. An apparatus for displaying organized search results, the apparatus
comprising: ' -
a processor; ‘
a memory device operatively coupled to the processor;
a user input: device operatively coupled to the brocessor'
a network device operatlvely coupled to the processor; and
a display device operatively coupled to the processor; wherein the memory
device stores a software program to cause the processor to: .
 determine a first query based on.a user context, the user context
including' data indicative of text being accessed by a user in response to inputs entered
via the user input device, the first query being different. than thec uscr context
receive a first plurality of search results from a first scarch engine via
the network device, the first plurality of search results being based on the first query;
compare data mdlcatlve of the first plurality of search results to data -
indicative of the user context to determine a first p]urahty of orgamzatlon schemes, the
first plurality of organization schemes grouping at least a portion of the first plurality .
“of _search results . into -t . l'east two A' gemes; . and
generate a display via the display device indicative of an organized list

* of search results based on the first plurality of organization schemes.
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51." The apparatus of claim 50, wherein the software pro‘grem causes the
proccssor to: | ' '

determine a second query from the user context;

receive a second plurality of search results from a second different search
engine, the second plurality of search results being based on the second query,

compare data indicative of the second plurality of search results to the data
indicative of the user context to determine a second plurality of orgamzatlon schemes,
the second plurality of organization schemes grouping at least a porﬁon of the second -
plurality of search results into the at lcast two genfes, '_

wherein generating data indicative of the organi_ze_d list of search results is

further based on the second plurality of organization schemes.

52. The apparatus of claim 50, wherein the software program causes the
processor to combine at least a portion of the first plurahty of search results w1th at .
least a portion of the second plurality of search results into a ranked list of search

results.

53. The apparatus of claim 50, wherein the, user context is based -on data
indicative of at least one task in which the user is engaged outofa plurality of possible -
user tasks. . ’ '

54. © The apparatus of clalm 50, wherem the user context is based on at least
one of (a) a number of words in the text being accessed by the User, and b)a number

of scntences in the text bcmg accessed by the user

55.  The apparatus of claim 50, wherein the user context is based on at least
onc of (a) a 1ocatlon of the at least one predetermined word in the text being accessed
by the user, (b) a style of the at least one predetermmed word in the text bemg
accessed by the user, (c) a prescnce of at least one specified word in the text bemg
accessed by the user, (d) an absence of the at least one specuﬁed word i in the text being

accessed by the user, (c) metadata attnbutes of at least a pOI‘thl’l of the text bemg
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accessed by the user; () a field presented by a compufer application, (g) an attribute of
information being prcsented in the computer application, (h) an element of the
computer application visible to the user, (i) a document genrc (1) a document type, (k)
a type associated with the computer application, (1) a method by which the user is
accessing the computer application, (m) a role in an organization, (n) a type of the
organization, (0) a property of the organization, (p) a stage in a task, (q) astagein a
workflow, (r) a type of task being supported by the comiauter application, (s) a stage in
- atask being executed by the computer application, (t) a pervious user behavior, (u) a
t‘opiqal area of interest, (v) a propdrtion of hyperlinked text to non-hyperlinkcd text,

and (W) an average sentence length in the text being accessed by the user.

56.  The apparatus of claim 50, Wherein the user context is based on at least
five of (a) a location of the at least one predetermined word in the text being accessed
by the user, (b) a style of the at least one predetermined word. in the text” being

~.accessed by the user, (c) a presence of at lcast one specified word in the text being
accessed by the user,- (d) an absence of the at least one specified Wnrd in the texf being
accessed by the user, (c) metadata attributes of at least a nonion of the text being

-accessed by the user, (f) a field presented by a computer application, (g) an attribute of |

. information being presented in the computer application, (h) an element of the
computer af)p]ication visiblc to the user, (i) a document genre, (j) a document type, (k)
a type associated vnth the computer apphcatlon (1) a method by which the user is
accessing the computer apphcatlon (m) a role in an orgamzatlon, (n) a type of the
organization, (o) a property of the organization, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task -being supported by the computer application, (s) a stage in
a task being executed by the computer application, .(t) a pervious user behavior, (u) a
topical area of interest, (v) a proportion of hyperlinked text to non—hypcrlmked text,

and (w) an average sentence length in the text bemg accessed by thc user.
 57. ~ The npparatus of claim 50, wherein the user context is based on (a) a

style of the at least one nfedetennined word in the text being accessed by the user and

(b) a type associated with a computer application
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58. The appé.ratus of claim 50, including receiving a plurality of result
models from the first search engine, the plurality of result models including a plurality
of terms associated with the first plurality of search results and a plurahty wei ights

associated with the plurallty of terms.

59. The apparatus of claim 58, wherein the software program causes the
processor to compare data indicative of the plurahty of result models to data mdlcatxve
‘of the user context to determine the first plurality of scores associated with the first

plurality of search results.

60. A computer readable medium storing a software program to cause a
computing device to: ' D -
determine a first query based on a user context, the user context including data
indicative of text being accessed by a user in response to inputs entered via the user
- input device, the first query being different than thce user context ' | N
receive a first plurality of search results from a first search engine via
the network device, the first plurality of search results being bascd on the first query;
compare data indicative of the first plurality of search results to data
indicative of the user context to determine a first plurality of organization schemes, the
first plurality of orgariization schemes grouping at least a portion of the first plurality
of search results into at least two genres; and - ' ' .
generate a display via the display device indicative of an organized list

of search results based on the first plurality of organization schemes. -

61. The computer readable medi'um‘ of claim 60, wherein the'- software
program is structured to cauSe the computing device to:

determine a second query from the user context;

receive a- second plurallty of search results from a second different search
engme the second plurahty of search results being based on the second query;

compare data mdlcatwe of the second plurality of search results to the data

1nd1cat1ve of the user context to determme a second plurahty of orgamzahon schemes

47



WO 2007/130716 PCT/US2007/061381

the second plurality of organization schemes grouping at least a portion of ,the second
plurality of search results into the at least two genres, ' ' '
_ wherein generating data indicative of the organized list of search results is

further based on the second plurality of organization schemes. -

62. The cornpﬁter readable medium of claim 60, wherein the software
program is structured to cause the computmg device to combme at least a portlon of
the first plurahty of search results with at least a portion of the second plurahty of

search results into a ranked list of search results.

63.  The computer readable medium of claim 60, wherein the user context is
based on data indicative of at-least one task in which the user is engaged out of a

plurality 6f possible user tasks.

_ 64.  The computer readable medium of claim 60, wherein the user bontexf is
_based on at least one of (a) a number of words in the text being accessed by the user,

and (b) a number of senlences in the text being accessed by the user.

65. The computet readable medium of claim 60, wherein fhe user contéxt is
based on at least one of (a) a location of the at least one predetermined word in the text
being accessed by the user, (b) a style of the at least one predetermined wprd in the
text being accessed by the user, (c) a presence of at least one specified word in: tﬁe text
being accessed by the user, (d) an absence of the at least one specified word in the text
being accessed by the user, (¢) metadata atlributes of at least a portion of the text b_éing
accessed by the user, (f) a.field presented by a computer applicati_on, (g) an attribute of
information being. presented in thé cohaputef application, (h) -an élemcnt_ of the
cdmputer applicatibn visible to the user, v(i) a docmﬁeht genre, (j) a document type, (k) '
a type associated with the computer application, (D ‘a method by which the user is
accessing the computcr apphcatlon, (m) a role in an orgamzatlon (n) a type of the
organization, (o) a property of the organization, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer application, (s) a stage in

a task being exccuted by the computer application, (1) a pervious user behavior, (u) a
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topical area of interest, (v) a proportion of hyperlinked text to non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

66. The computer readable medium of claim 60, wherein the user context ie ‘
based on at least five of (a) a location of the at least one predetemﬁned word in the text
being accessed by the user, (b) a style of the at least one predeterrrrined word in the
text being accessed by the user, (c) a presence of at least one specified word in the text
being accessed by the user, (d) an absence of the at least one specified word in the text
being accessed by the user, (e) metadata attributes of at least a portion of the text being
accessed by the uscr, (f) a field presented by a computer application, (g) an attrlbute of
information being presented in the computer application, (h) an . element of the .
computer applicatioh visible to the user, (i) a document genre, (j) a document type, (k)
a type associated with the computer application, (1) a method by which the user ie
accessing the computer application, (m) a role in an organizatiorl, (n) a type of the
organization, (0) a property of the organization, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer application, (s) a stage in

‘a task being executed by the computer apphcatlon, (t) a perv1ous user behavior, () a
topical area of interest, (v) a proportion of hyperlmked text to non—hyperhnked text,

and (w) an average sentence length in the text being accessed by the user.

67. The computer readable medmm of clarm 60 wherein the user context is
_ based on(a)a style of the at least one predetermmed word in the text bemg accessed

by the user and (b) a type associated with a computer appl_rc_atlon

| 68. " The computer readable medium of claim " 60 wherein the software
program is structured to cause the computing device to receive ‘a plurality of result
models from the first search engine, the plurality of resull models mc__ludmg a plurahty
of terms associated with the first :plurality of search results and a plurality weights

associated with the plurality of terms.

69. The computer readable medium of claim ‘68, wherein the software

program is structured to cause the computing device to-compare data indicative of the
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plurality of result models to data indicative of the user context to dctermine the first

plurality of scores associated with the first plurality of search results.

70. A method of ﬁltering sea:ch résults, the method Vcomprising:
~ determining a query based on a first aspect of a user context, the first aspect
including data indicative of text beihg a@:cessed by a user, the query being different
than the user context; o A '
receiving a piu’rality of search results from a searchl engine,A the plurality of
search results being based on the query; | |
comparing data indicative of the plurality of search results to data indicative of
-a second aspect of the user context to determine a plurality of scores associated with
the plurality of search results, the second aspect of the user context including data
indicative of at least one ta_ék in which the user is engaged out ofa plurality of possible
user tasks; and v
' filtering at least one of the plurality of search results from being displayed to

the user based on at least a portion of the plurality of scores.

71. The method of claim 70, wherein the first :aspect of the user context .

. 'includes the data indicative of the at least one task.

72. The'rﬁethod of claim 70, wherein the secoﬁd aspect of the user context

includes the data indicative of the text being accessed by the user.

73.  The method of claim 70, wheréin the first aspect of the user context

includes the second aspect of the user context.

74.  The method of claim 70, wherein the first aspect of the user context is
based on at least one of (a) a number of words in the text being accessed by the user,

and (b) a number of sentences in the text being accessed by the user.

75.  The method of claim 70, wherein the second aspect of the user coritext

is based on at least one of (a) a location of the at least one predetermined word in the
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text being accessed by the user, (b) a style of the at least one predetermined word in
the text being accessed by the user, (c) a presence of at least one speciﬁed word in the
tex_t being accessed by the user, (d) an absence of the at least one specified word in the
text being accessed by the user, (€) metadata attributes of at least a portion of the text
being accessed by the user, (f) a field presented by a computer application, (g) an -
attribute of information belng presented in the computer apphcatlon (h) an element of
the computer application visible to the user, (i) a document genre, (j) a document type,
(k) a type associated with the computer .apf)lication, (D) a method by which the user is
accessing the computer application, (m)» a role in an organization, (n) a type of the
organization, (o) a property of the organization, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer application, (s) a stage in
a task being executed by the computer application, (t) a perv1ous user behavior, (u) a
topical area of interest, (v) a proportion of hyperlinked text to non—hyperhnked text,

and (w) an average sentence length in the text being accessed by the user.

76. The method of claim 70, wherein the sccond aspect of the user context
is based on at least five of (a) a location of the at least on'c‘predetermined word in the
text'being aecessed by the user, (b) a style of the at least Aone predetermined word in
the text being accessed by the user, (c) a presence of at least onc speciﬁed word in the
text bemg accessed by the user, (d) an absence of the at least one spcc1ﬁed word in.the .
text being accessed by the user, (e) metadata attributes of at least a portion of the text
being accessed by. the user, (f) a field presented by a computer application, (g) an
attribute of information being presented in the computer applieation, (h) an element of
the compufer application visible to the user, (i) a document genre, (j) a document type,
(k) a type associated with the c_omputer application, (1) a.rn'ethod by which the user is
accessing the com_puter a'pplication; (m) ‘a role in an organization, (n) a type of the
organization, (0) a property of the _orgénization, (p) a stage in a task, (q) a stage in a
workflow, (1) a type of task being supported by the computer application (s) a'stage in
a task being executed by the computer application, (t) a pemous ‘user behavior, (u) a
topical area of interest, (v) a proportlon of hyperlmked text to non-hyperhnked text,

and (w) an average sentence length in the text being accessed by the user.
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77. The method of claim 1, wherein the second aspect of the user context is
based on (a) a style of the at least one predetermined word in thc text bcmg accessed

by the user and (b) a type associated with a computer apphcatlon

78. The method of claim 70, including receiving a plurality of result models
" from the search engine, the'plurality of result models including a plurality of terms
associated with the plurallty of search results and a plurality welghts associated with

the plurahty of tcrms

79.  The mcthod of claim 78, including comparing data indicative of the
'pluralify of result models to data indicative of the second aspect of the user context to

dctermine the plurality of scores associated with the plurality of search results.

80. The method of claim 70, including comparing data indicative of the
plurality of search results to data indicative of at least one of first aspéct of the user
context and the second aspect of the user context 'Ato determine a pliiré,lity of
organization schemes, the phirality of organization schemos grouping at least a portion

- of the plurality of search results into at least two genres.

81. The method of claim 80, wherein .gcnérating the display indicative of
the ranked list of search results includes generating the display to be indicative of the .

plurality of _organizétion schemes.

82. 'The method of claim 70, including filtering at least one of the plurality
of search results from being displayed to the user based on at least a portion of the

plurality of scores."

' 83.  The method of claim 70, including: |
* comparing data mdlcatWe of at least one search result in the plurality of search
results to data indicative of the query to determine a spam score the spam score being

based on at least one of a character length and a word lengtl; of a longest matching
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substring, the longest matching substring appearing in the at least one scarcn result and
the query;

comparing the spam score to a threshold; and

characterizing the at least one search result as potentxal spam if the spam score
crosses the threshold. '

" 84. - The method of claim 70, including:
determining if a length associated with a document being accessed by the user
exceeds a first threshold; - _
determining if a ratio of non—hyperhnked words to hyperlmked words in. the :
document exceeds a second threshold; and ‘
determining if a similarity score associated with at least two different segments
of the document exceeds a third threshold.

85. The method of claim 70, including: -

determining a second query from (1) at least one of first aspect of the user
context ‘and the second aspect of the user context and (ii) at least a pomon of the
‘plurality of search results; and

receiving a second plurality of search results from a second-different search

engine; the second plurality of search results being baéed on the second query.

86. A method of filtering search results, the method comprlslng

detcrrmmng a first query and a second query based on a user context, the user ‘
context mcludlng data indicative of text being accessed by a user, the first query bemg .
different than the user context, the second query being different than the user contcxt

receiving a first plurality of search résults from a first search engme the ﬁrst
plurality of search results being based on the first query;

receiving a second plurality of search results from a second different search
engine, the second plurahty of search results being based on the second query;

comparing data indicative of: the first plurahty of search results t o data
indicative of the user context to determine a first plurality. of seores associated with the

first plurality of search results;
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comparing data indicative of the second plﬁrality of search results to thc data
indicative of the user context to determine a second plurality of scores associated with
the second plurahty of search results; ’ ”

filtering at least one of the first plurality of search results from being displayed
to the user based on at least a portion of the first plurality of scores, and

filtering at least one of the second plurality of scarch results from being

displayed to the user based on at least a pértion of the second plurality of scores.

87. The method of claim 86, wherein 'the first query_'inc_ludes the second

query.

88. The method of claim 86, wherein the user context is based on indicative
of at least one task in which the user is engaged out of a plurality of possible user

tasks.

89. The method of claim 86, wherein the user context is based on at least
one of (a) a number of words in the text being accessed by the user, and (b) a number

- of sentences in the text being accessed by the user. .

90. The method of claim 86, wherein the user context is based on at least
one of (a) a location of the at least one predeténnined word in the text being accessed
by the user, (b) a style of the at least one predetermmed word in the text being
accessed by the user, (c) a presence of at least one spe01ﬁed word in the text being |

| accessed by the user, (d) an absence of the at least one specified word in the text bcmg
accessed by the user, (e) metadata attributes of at least a portlon of the text being
accessed by the user, (f) a field presented by a computer application, (g) an attribute of
information being presented in the computer application, , (h) an element of the 4
computer application visible to the user, (1) a document genre, G)a document type (k)
a type associated with.the computer application, (I) a method by which the user is
accessing the computer application, (m) .a role in an organizatibn, (n) a type of the
“ organization, (0) a property of the organization, (p) a stage in a task, (q) 2 stage in a

workflow, (r) a type of task being supported by the computer application, (s) a stage in
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a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of inferest, (v) a proportion of hyperlinked text to non-hyperlinked text,

and (w) an averége sentence length in the text being accessed by the user. _

91.  The method of claim 86, wherein the user céntext. is based on at least
five of (a) a location of the at least one predetermined word in the text being accessed
by the user, (b) a style of the at least one predetermined word in the text being
accessed by the user, (c) a presence of at least one spéciﬁed word in the texf- being
accessed by the user, (d) an absence of the at least one spé_ciﬁed word in the text being
accessed by the user, (¢) metadata attributcs of at least a po_rtiori of the text being
accessed by the user, (f) a field prescnted by a computer apblication, () an attribute of
information being preécnted in the Vcomputer application, (h) an element of th§ :
computer application visible fo the user, (i) a document genre, (j) a docuinent type,v k)

~atype associated with the computer appiication,‘ Ma mefhod by which the user is
. accessing the computer application, (m) a role in an organization, (n) a type. of the
- organization, (o) a pfoperty, of the organization, (p) a stage in a faslg (@ a stagé ina
workflow, (r) a type of task being supported by the computer application, (s) a s'tégc in
a task being executed by the computer application, (t) _a.pe'rvious user behavior, (u) a
. topical area of interest, (v) a proportion of hyperlinked text'fo non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

- 92, The method of claim 86, wherein the user context is based on (a) a style
of the at least one predctermined word in the text being accessed by the user and (b) a'

type associated with a computer application

93.  The mcthod of claim 86, including receiving a plurality of result models |
from the first search engine, the plurality of result models .ihcl_uding a plurality of -
terms associated with the first plurality of search results and a plurality weights

associated with the plurality of terms.
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94.  The method of claim 93, including comparirrg data indicative of the
plurality of result models to data indicative of the user context to determine the first

plurality of scores associated with the first plurality of search results..

9s. The method of claim 86, including comparing data indicative of the
first pluralit)" of search results to data indicative of the user context to determine.a
plurality of organization schemes, the plurality of organization schemes grouping at

least a portion of the first plurality of search results into at least two genres. .

96. The method of claim 95, including éeneratihg a diéplay indicative of

the plurality of organization schemes.

97. An apparatus for filtering search results, the apparatus comprising:
a processor; -
. a memory device opcratively coupled to thé processo_r; '
_ auser input device'opcrativel'y coupled to the processor;
a network dewcc opcratlvcly coupled to the processor; and
a display devrce operatively coupled to the processor wherein the memory
device stores a software program to cause the processor to: _
 determine a query based on a first aspect of a uSer context, the first
aspect including data indioative of text being accessed by a user in response to inputs |
entered via the user input device, the query being different than the user context;

~ receive a plurality of search results from a search engine via the
network device, the plurality of search results bciog based on the query;

' compare data indicative of the plurality of search results to data
indicative of.a second - aspect of the user context 'to determine a plurality of scores
associated with the plurality of search results, the second aspect of the user context
including data indicative of at least one task in which the user is engaged out of a
plurality of possible user tasks; and :

filter at least one of the plurahty of search results from being dxsplayed

to the user based on at leasta portion of the plurality of scores.
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98.  The apparatus of claim 97, wherein the first aspect of the user contcxt »

includes the second aspect of the user context.

99. The apparatus of claim 97, wherein the second aspect of the user
context is based on at least five of (2) a location of the at least one predetermmed word
in the text being accessed by the user, (b) a style of the at least one pred_etermmed
word in the text being accessed hy the user, (c) a presence of at least one specified
word in the text being accessed by the user, (d) an absence of the at least one speciﬁed
word in the text being accessed by the user, (¢) metadata attributes of at least a p_ortioh
of the text heing accessed by the user, (f) a field presented by a computer ap_plication,
(g) an attribute of information being presented in the computer application (h) an
element of the computer application visible to the user, (1) a document genre, (§) a
document type, (k) a type associated w1th the computer apphca’uon (1) a method by
which the user is accessm_g ‘the computer application, (m) a role in an organization, (n)
a type of the organization, (0) a property of the organizatioh, (p) a'stage in a task, (q) a
stage in a workflow, (r) a type of task being supported by the computer application, (s)
a stage in a task being executed by thc computer apphcatlon, ® a perv1ous user
behavior, (u) a topical area of interest, (v) a proportion of hyperhnked text to non-
hyperlinked text, and (w) an average sentence tength in the. text being accessed by the

. user.

. 100. The apparatus of claim 97, wherein the second aspcct of the user
context is based on (a) a style of the at least one predetermmed word in the text being

accessed by the user and (b) a type associated with a computer apphcatl on.

'101. The apparatus of claim 97, wherein the softwarc program is structured
to cause the processor to compare data 1nd1cat1ve of the plurality. of search results to
data indicative of at least one of first aspect of the user context and the second aspect '

~ of the user context to determine a plurality of orgamzahon schemes, the p]urahty of
organization schemes grouping at least a portion of the plurality of search results into

at least two genres.
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102. A computer readable medium storing a software pl'ogram to cause a
computing device to: ' _ | |
determine a query' based on a first aspect of a user context, the first aspect
including data indicative of text being accessed by a user, the query being different
than the user context; -
receive a plurality of search results from a search engine, the plurality of search
results bemg based on the query; o -
compare data indicative of the pluralxty of search results to data indicative of a
| second aspect of the user context to determine a plurality of scores associated with the
plurality of search results, the second aspect of the user context including data
indicative of at least one task in which the user is engaged out of a plurality of p0551ble
user tasks and
filtering at least one of the plurahty of search resuits from being dlsplaycd to

the user based on at least a portion of the plurality of scores.

103. The co_mput_enreadable medium of claim 1102, wherein the first aspect

of the user conlext includes the second aspect of the user context. -

104. The computer readable medium of cla1m 102, wherein the second
aspect of the user context is based on at least five of (a) a location of the at least one
predetermmed word in the text beihg accessed by the user, (b) a style of the at least
one -predetermined word in the text being accessed by the user,- (e) a presence of at~
least one specified word in the text being accessed by the user, (d) an absence of the. at
least one specified word in the text being accessed by the user, (e) mctadata attributes
of at least a portion of the text being accessed by the user, (f) a field prescnted by a
computer application, (g) an attribute of information bcing presented in the computer
application, (h) - an element of the computer application’ visible to the user, (D a
document genre, (j) a document type, (k) a type associated ‘with the computer .
application, (1) a method by:which the user is accessing the computer application, (m) '
a.role in an organization, (n) a type of the organization, (o) a .p'ropeft'y' of the
organization, (p) a stage in a task, (q) a stage in a worl{ﬂow,f(r) a type of task being
supported by the computer application, (s) a stage in a task being executed by the '
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cemputcr application, (t) a pervious user behavior, (u) a topical area of intcrest, (v)a
proportion of hyperlinked text to non-hyperlinked text, and (w) an average sentence
length in the text being accessed by the user. | A

105. The computer readable medium of claim 102, wherein the second
aspect of the user context is based on (a) a style of the at least one predetermined word |
in the text bemg accessed by the user and (b) a type associated with a- computer

apphcatlon

106. Thc computer readable medium of claim 102, wherein the software
program is structured to cause the cemputing device to compare data indicative of the
plurality of search results to data indicative of at least one of first aspect of the user
context and the second aspect of the user context to determine a plurahty of
organization schemes, the plurality of orgamzatlon schemes grouplng at least a portlon

of the plurality of search results into at lcast two genres.

.107. A method of characterizing a search rosult as potentlal spam, the
method comprising: '
receiving a search result from a search engine, the scarch result bemg based on
asearch query; '
- comparing data indicative of the search result to data iﬁdicat_ive of the search
' query to determine a spam score, .the spam score beihg based on at least one of a |
character length and a word length of a longest matching substring, the longest
matching substring appearing in the search result and the search query; -
companng the spam score to a threshold and '
characterlzmg the search result as potential spam 1f the spam Score Crosses the
threshold. '

108. The method of claim 107, wherein the threshold is a t_unable th_réshold. ,

-1 09. The method of claim 107, wherein the spain‘ score identifies a poten_ﬁal

spam level.
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110. The method of claim 107, wherein the search query is based oﬁ_a first
aspect of a user context, the first aspect of the user context including data indicative of

text being accessed by a user, the query being different than the user context.

111. The method of claim 110, wherein the first aspect of the user context

includes data indicative of the at least one task.

112. The method of claim 110, including compéring 'dé,ta indiqative of a
plurality of search rcsults to data indicative of a second aspect of the user context tb
determine a plurality of relevance scores associated with thé plurality of search results,
the second aspect of the user context including data indicative of at least bI'_le task in

which the user is engaged out of a plurality of possible user tasks. '

113. The method of claim 112, wherein the second aspect of the user context

includes the data indicative of the text being accessed by the user.

114.  The method of claim 112, wherein the first aspect of the user context

.includes the second aspect of the user context.

115. The method of claim 112, wherein the first aspect of the user context is
based on at least one of (a) a number of words in the text being accessed by the user, .

and (b) a number of sentences in the text being accessed by the user.

116. The method of claim 112, wheréin the second aspect of the user context
is based on at least one of (a) a locatioﬁ of the at least one prédeternﬁned word in the .
text being accessed by the ﬁser, (b) a style of the at least one predetermined word in
the text being accessed by the user, (c) a presence of at least one specified word in the
text being accessed by the user, (d)-an absence of the at least one specified word in the
text being accessed by the user, (¢) metadata attributes of at least a portion of the text
being accessed by the user, (f) a field presented By a computer application, (g) an.

attribute of information being presented in the computer application, (h) an element of
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the computer application visible to tﬁe user, (i) a document genre, (j) a document type, .
(k) a type associated with the computer application, (I) a method by which the user is
accessing the computer application, (m) a role in an organiz'aﬁon, (n) a type of the
organization, (0) a property of the oi‘ganizatioﬁ, (p) a stage in a task, (q) a stage in a
workﬂow (r) a type of task being supported by the comp uter apphcatlon (s) a stage in

~ a task being executed by the computer application, (t) a pervious user behavior, (u) a
toplcavlv area of mterest, (v) a proportion of hyperlinked text to non-hyperhnked text,

and (w) an average sentence length in the text being accessed by the user. -

117. The method of claim 112, wherein the second aspect of the user context
is based on at least five of (a) a location of the at least one predetermined word in the
text being accessed by the user, ®) a.style of the at least ene predetermined word in
the text being accessed by the user, (c) a presence of at least one speeiﬁed word in the
text being aceessed by the user, (d) an absence of the at least one specified word in the
text being accessed by fhe user, (€) metadata attributes ef at least a portion of the text
being accessed by the user, (f) a field presented by a computer application, (g) an
attribute of- mformatlon bcmg presented in the computer apphcatlon, (h) an element of
the computer application visible to the user, (i) a document genre, () a document type,
(k) a type associated w1th the computer application, (1) a method by which the user 1s
accessmg the computer application, (m) .a role in an organization, (n) a type of the
organization, (o) a property of the organization, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the eomﬁuter application, (s) a stage in
a task being executed by the computer applieation, (t) a pervious user behavior, (u) a
topical ‘area of interest, (v) a prop_ortion of hyperlinked text to.n'on-‘.hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

118. The method of cfaim 112, wherein the second aspect of the user context
is based on (a) a style of the at least one predetermined word in the text being accessed

by the user and (b) a type associated with a computer application.

119. The method of claim 112, including 'co’mparfng data indicative of a

plurality of search results to data indicative of at least one of the first aspect of the user
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context and the second aepect of the user context to determine a plurality of
organization schemes, the plurality of organization schemes grouping at least a portion

of the plurality of search results into at least two genres.

120. The method of clalm 119, including generating a dlsplay indicative of a

ranked list of search results that is indicative of the plurahty of orgamzatlon schemes.’

121. The method of claim 107, including receiving a plurality of result
models from the search engine, the plurality of result models including a pluraility of
terms associated with a plurality of search results and a plurality weights associated

with the plurality of terms.

_ 122. The method of claim 121, including comparing data indicative of the
- plurality of result models to data indicative of a user context to determine a plurality of

scores associated with the plurality of search results.

123. The method of claim 107, including dctcrmining a second search query

from a user context and an interim search result.

124. An apparatus for characterizing a search result as ‘potential epam, the
apparatus comprising:
a processor,
a memory device operatively coupled to the preeessori and -
a network device operatively coupled (o the processor; wherein thc memory
device stores a software program to cause the processor to: _
receive a search result from a search engine via the network device, the
search result being based on a ‘search query; _
-compare data indicative of the. search result to data indicative of the
search query to determine a spam score, the spam score being based on at least. one of
a character length and a word length of a longest matchmg substring, the longest -
matchmg substring appearmg in the search result and the. search query, R

compare thé spam score to a threshold; and
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characterize the search result as potential spam if the spam score
crosses the threshold. ' |

125. The apparatus of claim 124, wherein the threshold is a tunable
threshold: ' C ’

126. The apparatus of claim 124, wherein the spam ‘score identifies a

potential spam level.’

127. The apparatus of claim 124, whereip the search query is based on a first
aspect of a user context, the first aspect of the user context including data indicative of

text being accessed by a user, the query being different than the user context.

128. The apparatus of claim 127, Wherei_n the first aspect of the user context -

includes data indicative of the at least one task.

129. The apparatus of claim 127, wherein the software p‘fogra.m is structured
to cause the processor to compare data 1nd1cat1ve ofa plurahty of search results to data
indicative of a second dSpCCt of the user context to deteriminc a plurahty of relevance N
scores -associated ‘with the plurahty‘ of search results, the second aspect o_f the user

| context includjng data indicative of at least one task in which the user is engaged out

~ of a plurality of possible user tasks.

130. The method of claim 129, wherein the second aspect of the user contcxt

is based on at least five of (a) a location of the at least one 'predetermined word in the
“text being accessed by the user, (b) a style of the at least one predetermined word in
the text being accessed by the user, (c) a presence of at least one speclﬁed word in the
text being accessed by the user, (d) an absence of the at least one speclﬁed word in the
text being accessed by the user, () metadata attrlbutes of at least a portxon of the text
being accessed by the user, (f) a field presented by a computer apphcatlon (g) an
attnbute of information bemg presented in the computer apphcatlon (h) an element of

the‘computer application visible to the user, (i) a document genre, (j) 2 docum_ent type,
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(k) a type associated with the computer application, (1) a method by which the user i.s
accessing the computer application, (m) a role in an organiZation, (n) a type of the
organization, (o) a property of the organization, (p) a stage in a task, (q) a stage ina.
workflow, (r) a type of task being supported by the computer application, (s) a stage in
a task being executed by the computer application, (t) a pervious user behaviar, (u) a
topical area of interest, (v) a proportion of hyperhnkcd text to non-hyperlmked text,

and (w) an average sentence length in the text being accessed by the uSer. -

131. The method of claim 129, Wherein the second aspect of the user contéxt
is based on (2) a style of the at least one predetermined word in the text bemg accessed

by the user and (b) a type associated with a computer appllcatlon

132. A computer readable medium storing a software program to cause a
computing device to: '

receive a search result from a search engine via the network device, the search
result being based on a search query;-

compare data indicative of the search result to data indicative of the search
query to determine a spam score, the spam score being based on at least one of a
character length and a word length of a longest matching substring; the longest
matching substring appearing in the search result and the search query;

compare the spam score to a threshold; and '

characterize the search result as potent1al spam if the spam score crosses the
threshold. '

133. The computer readable medium of claim 132, whereih the threshold is a
tunable threshold. ' ‘

134. The computer readable medium of claim 132, wherein the spam score

identifies a potential spam level.

135.  The computer readable medium of claim 132, wherein the search query

- is based on a first aspect of a user context, the first aspect of the user cohtext including
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data indicative of text being accessed by a user, the query being different than the user

context.

136. The computer readable medium of claim -135,' wherein the first aspect

of the user context includes data indicative of the at least one task.

1.37'. The computef readable medium of claim 127, Whercir; the software
program is structured to cause the computing deVice.to compare data indicative of a
plurality of search results to data'indica_tive of a second. aspect of the user context to
determine a plurality of relevance scores associated with the plurality of search results:, ]
the second aspect cf the user context including data indicative of at least one task in

which the user is engaged outofa plurality of possible user tasks.

138. The method of claim 137, wherein the second ast)ect of the user context
is based on at least five of (a) a location of the at least one predetermined word in the
text bemg accessed by the user, (b) a style of the at least one predetermined word in
the text being accessed by the user, (c) a presencc of at least one spe01ﬁed word in the
text being accessed by the user, (d) an absence of the at least one specified word in the -
text bemg accessed by the user, (c¢) metadata attnbutes of at least a portion cf the text
being accessed by the user, (f) a field presented by a computer applictttion, (g) an
attribute of information being presented in the computer apphcatmn (h) an element of .
the computer apphcatxon visible to the user, (i) a document ' ‘genre, (]) a document type
k)a type associated with-the computer apphcatlon ®a method by which thc user 1s '
accessing the computer apphcatlon, (m) a role in an orgam7at10n (n) a typc of the -

" organization, (0) a property of the organization, (p) a stage in a task (q) a stage in a
workflow, (1) a type of task being supported by the computer _apphcatmn, (s)a stage in
a task being executed by the cemputer application, (t) a'pervieus user behavior, (v) a
topical arca of interest, (v) a proport'ion..of hyperlinked text to non-hyperlinked text,

and (w) an average. sentence .length in the text being accessed by the user.
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139. The mecthod of claim 137, wherein the second aspect of the user eontext
is based on (a) a 'style of the at least one predetermined word in the text Beirig accessed

by the uscr and (b) a fype associated with a computer application.

. 1.40. A method of displaying search results, the method comprising:

determining if a length associated with a document being accessed by a user
exceeds a first threshold; ' |

detcrmmmg if a ratio of non-hyperlinked words to hyperlmked words in the
document exceeds a second threshold; ,

determiﬁing if a similarity score associated with at least two different segments
of the document exceeds a third threshold; ' A |

sending a query to a search engine if (a) the length associated w1th the -
document exceeds the first threshold (b) the ratio of non-hyperlmked words to
hyperhnked words in the documcnt exceeds the second threshold, and (c) the similarity
__ score assoc1ated with at least two d1fferent segments of the document exceeds the thlrd
threshold;

receiving a plurality of search results fro_m thc scarch engine; and

generating a display indicative of the plurality of see,rch' results.

141. The method of claim 140, wherein the first threshold 1s based on a

genre associated with the document being accessed by the user.

142. The method of claim 140, wherein the second threshold is based on a

genre associated with the document being accessed by the user.

143. The method of claim 140, wherein the third threshold is based on a

genre associated with the document being accessed by the user.
144. The method of claim 140, including determining if at least one of an

area of interest and an area of dlsmterest are ass001ated with the document bemg

accessed by the user.
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145. The method of claim 140, including determining non-document specific

context information.

146, The method of claim 140, wherein the search query is based on a first
aspect of a user context, the first aspect of the user context mcludmg data indicative of

text being accessed by a user, the query bemg different than the user context.

147. The method of claim 140, wherein the first aspect of vthe user context

includes data indicaﬁve of the at least one task.

148. The method of claim 140, including compering data indicative of the
plurality of search results to data indicative of a second aspect of the usér context to
detennine a plurality of relevance scores associated with the plurality of search results
the second aspect of the user context including data 1nd1cat1vc of at least one task in

‘which the user is engaged out of a plurality of p0551ble user tasks.

149. The method of claim 148, wherein the second aspect of the user context
is based on at least five of (a) a location of the at least one predetermmed word in the
text bemg accessed by the user, (b) a style of the at least one predetermmed word in
the text bemg accessed by the user, (c) a presence of at least one specified word in the
text being accessed by the user, (d) an absence of the at least one specified word in the |
text being accessed by the user, (¢) metadata attributes of at least a portion of the text
being accessed by the user, (f) a field presented by a computer’applicaﬁon (g) im
attribute of 1nformat10n belng presented in the computer apphcauon (h) an element of
the computer application visible to the user, (i) a document genre, Ma document type o
(k) a type associated with the computer application, (1) a method by which the user is
accessing the computer application, (m) a role in an organi7étior1 (n) a type of the
orgamzatlon (o) a property of the organization, (p) a stage in a task, (q) a stage in a
workﬂow (r) a type of task being supported by the computer apphcat1on (s) a- stage in }
a task being executed by the computer application, (t) a pervious user behavxor, (u) a
topical area of interest, (v) a proportion of hyperlluked text to non-hyperhnked text :

and (W) an average sentence length in the text being accessed by the user.

67



WO 2007/130716 PCT/US2007/061381

150. The method of claim 148,1wherein the second aspect of the user context
is based on (a) a style of the at least one predetermined word in the text being accessed

by the user and (b) a type associated with a computer applicétion.

151. The method of claim 148, including comparing data indicative of the
plurality of search results to data indicative of at least one bf the first aspect of the user
context and the second aspect of the user context to determine a plurality .of
organization schemes, fhe-plurality of organization schemes grouping at least a portion

of the p]ﬁrality of search results into at lcast two genres.

, 152. The method of claim 151, wherein generating fhe displéy indicative of
the plurality of search results includes generating the display to be indicative of the

plurality of organizationét_ﬁhemes. :

153. The method of claim 148, including receiving a pluralit}} of result
models from the search engine, the plurality of result models including a plurality of
terms associated with the plurality of search results and a plurality weights associated

with the plurality of terms.. .

154. The method of claim 153, including comi)aring data indicative of the
plurality of result models to data indicativ_é of a user context to determine a plurality of

scores associated with the plurality of search results.

155. The method of claim 140, including determining a second search query

from a user context and an interim search result.

156. An apparatus for characterizing a search result as potential spam, the
apparatus comprising: - |
a processor; .

a memory device operatively coupled to the processor; and
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a network device operatively coupled to the processor; wherein the memory '

device stores a software program to cause the processor to: |

determine if a length associated with a document being accessed by a
user exceeds a first threshold ' B _

determme if a ratio of non-hyperlmked words to hyperhnked words in
the document exceeds a second threshold '

determine if a similarity score assocmted W1th at least two different
segments of the document exceeds a third threshold; :

send a query to a search engine if (a) the length assoc1ated W1th the
document exceeds the first threshold, (b) the ratio of non-hyperlinked words to
hyperlinked words in the document exceeds the second threshold, and (c) the similarity
score associated with at least two different segments of the document exceeds the third
threshold , ' _

receive a piurality of search results from the search engine; and

generate a display indicative of the plurality of search results.

157. The apparatus of cleim 156, wherein the search query is based on a first
" aspect of a user context, the first aspect'_ of the user context including data indicative of

_ text being accessed by a user, the query being different than the user context.

158. The apparatus of claim 156, wherein the software program is structured
to cause the processor to corhpare data indicative of a plurality of scarch resultsto data
indicative of a second aspect of the user context to det'eﬁnine .a plurality- of relcvance
scores associated with the plurality of search results, the second aspect of the user
context including data mdlcatlve of at least one task in Wthh the user is engaged out

ofa plurahty of possible user tasks.

159. The method of claim 158, .Wherein the second aspect of the user context
is based on at least five of (&) a location of the at least one predetermined word in the
text being accessed by the user, (b).a style of the at least one' predetenhined word in
the text being accessed by the user, (c) a presence of at least one spemﬁed word in the

text bemg accessed by the user, (d) an absence of the at least one spemﬁed word in the
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text being accessed by the user, (¢) metadata attributes of 'at [east a portion of the text
being accessed by the user, (f) a field presented by a eomputer application, (g) an
attribute of information being presented in the computer application, (h) an element of
the computer application visible to the user, (i) a document genre, .(j) a document type,
k) a type associated with the computer apphcatlon (1) a methiod by which the user is
acccssmg the computer apphcatlon (m) a role In an orgamzatlon (n) a type of the
organization, (0) a property of the organization, (p) a stage in a task, (q) a stage in a_
workflow, (1) a type of task being supported by the computer application, (s) a stage in
a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of interest, \%) tt proportion of hyperlinked text to non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

160. The method of claim 158, wherein the second aspect of the user context
is based on (a) a style of the at least one predetermined word in the text being accessed

by the user and (b) a type associated with a computer épplication.

161. A computer readable medium storing a software program to cause a
computing device to: | ' '
determmc ifa length assocxated with a document bemg accessed by a ‘
user exceeds a first threshold,
| determine if a ratio of norr-hyperlinked words to hyperlinked words in .
the document exceeds a second threshold; - | '
~ determine if a similarity score associated w1th at least two different
segments of the document exceeds a third threbhold .
send a query to a search engine if (a) the length assoc1atcd with the
'documcnt exceeds the first threshold, (b) the ratio of non-hyperlmked words to
hyperhnked words in the document exceeds the second threshold and (c) the similarity
score associated with at least two different segments of the document exceeds the third
threshold; ' _ | |
receive a pluralrty of search results from the search engme and

generate a dlsplay indicative of the plurahty of search results.
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162. The c'omputer readable medium of claim 161, wherein the search query
is based on a first aspect of a user context, the first aspect of the user context including
data indicative of text being accessed by a user, the query being different than the user

context.

163. - The computer readable. medium of claim 162, wherein the éoﬁWare
program is structured to cause the computing device to corrrpare data indicative of the
plurality of search results to data indicative of a second aspect of the user context to
determine a phirality' of relevance scores assoeiated with the plurality of seareh resuits,
the second aspect of the user contcxt including data indicative of at least one task_ in

which the user is engaged out of a plurality of possible user tasks.

'164. The method of claim 163, wherein the second aspect of the user context
is based on at least five of (a) a location of the at least one predet_ermined word in the
text being accessed by the user, (b) a style of the at least one predetermined wprd in
the text being accessed by the user, (c) a presence of at lcast one specified word in the
text beiﬁg accessed by the user, (d) an abs‘_ence of the at least one spe'ciﬁed' word in the

- text being accessed by the user, (¢) metadata attributes of at least Va portron of the text -
being accessed by the user, (f) a field. presented by a computer application, (g) an
attribute of information be‘ing" pres.ented in the computer application, (h) an element of
the computer application visible to the user, (i) a document genre, (]') a document type,
(k) a type associated with the cempu'ter application, (1) a method by which the user is
-accessing' the computer applic‘atibn “(m) a role in an organization, (n) a type of the
organization, (0) a property of the orgamzatlon (p) a stage in a task, (@ astagcina
workflow, (r) a type of task being supported by the computer appllcatlon (s) a stage in
a task bemg executed by the computer application, (t) a pervious user behavxor () a
topical area of interest, (v) a proportlon of hyperhnked text to non-hyperlinked text;

and (w) an average sentence length in the text being accessed by the user.

165. The method of claim 163, wherein the second aspect of the user context
is based.on (a) a style of the at least one .predeterrnined word in the text being accessed

by the user and (b) a typc associated with a computer application.
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166. A method of displaying search results, the method comprising;

determining a first query based on a user context, ‘the user context iﬁcluding
data indicative of text being accessed by a user and data indicative of at least one task
in which the user is engaged out of a plurality of possible user tasks, the first query
being different than the user context;

receiving a first plurality of search results from a first search engine, the first
plurality of search results being based on the first query; . L |

determining a second query from the user context and at least a portion of the
first plurality of search results, the second query being different than the user context;

receiving a second plurality of search results from a second differe_nt search
engine, the second pluralify of search results being based on the second query; and

generating a display indicative of the second plurality of search results.

167. The method of claim 166, including:
comparing data indicative ‘of the second Aplurali'tyr of search results to data
indicative of the user context to determine a plurality of scores associatcd with the first
plurality of search results and -
' generatmg data indicative of a ranked list of search results based on at lcast a

portion of the scores. .

168.. The method of cla1m 166, 1ncludmg

comparing data indicative of the ﬁrst plurality of search results to data
indicative of the user context to determme a ﬁrst plurality of scores associated with the |
first plurality of search results; » . , o

comparing data mdlcatlve of the second plurahty of search results to the data
indicative of the user context to determine a second plurahty of scores associated with
the second plurality of search rcsults; and | '

combining at least a portion of the first plurality of search results with at least a
portion of the second plurality of search results into a .ranked list of search results
based on at least a portion of the first plurality of scores and at least a portion of the

second plurality of scores. -
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169. The method of claim 166, including: ‘

comparing data indicative of the secondﬂp'luralit‘y of search results to data
indicative of the user context to determine a plurality of organizatien sc'hemes,A the
plurality> of organization schemes grouping at least a portion of the second plurality of
search results into at least two genres; and

generating data mdlcatlve of an organized list of search results based on the
plurality of organization schemes.

170. The method of claim 166, including:

comparing data indicative of the second plurality of search results to data
indicative of the user context to determine a plurality of scores associated with the first -
plurality of search results; and - '

filtering at least one of the second plurahty of search. results from bemg

displayed to the user based on at least a portion of the scores.

171. A method of displaying ranked search results, the method comprising:
determirring a first query based on a first aspect of a user context, the first
aspect including data indicative of text being accessed by a user, the first query being
different than the user context; a '
receiving a first plurality of search results from a first search engine, the first
plurality of search results being based on the first query, |
_ determining a second query from the first'aspect of the user context and at least
a portlon of the first plurahty of search results, the second query being dilferent than
the user context; _ o
recervmg a second plurality of: search results from a second - different search
engine, the second plurality of search results being based on the second query;
comparing data indicative of the second, plurahty of search results to data
~ indicative of a second aspect of the user context to determine a plurality of scores
- associated with the second plurality of search results, the second sspect of the user
context mcludmg data indicative of at least one task in whlch the user is engaged ‘out

of a plurality of possrble user tasks; and
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generating a display indicative of a ranked list of search results hased on at

least a portion of the plurality of scores.

172.  The method of claim 171, wherein the second aspect of the user context
is based on at least five of (a) a location of the at least one predetermined word in the
text being accessed by the user, (b) a style of the at least one predctermmed word in
the text being accessed by the user, () a presence of at least one specxﬁed word in the
text being accessed by the uscr, (d) an absence of the at least one specified word in the
text being accessed by the user, (¢) metadata attributes of at least a portion of the text
being accessed by the user, (f) a ficld presented by a computer apphcatlon (g) an
attribute of information being presented in the computer apphcatlon (h) an element of
the computer apphcatwn visible to the user, (i) a document genre, (§) a document type,
(k) a type associated with the computer application, (I) a method by which the user is
accessihg the computer application, (m) a role in an organization, (n) a type of the
organization, (0) .a property of the oi‘ganization, (p) astage in a task, (q) a stage in a

- workflow, (r) a type of task being supported by the computer appli'catton, (s) a stage in
a task being executed by the computer application, (t) a pervious user behatlior,‘ (u) a
topical area of interest, (v) a proportion of hyperlinked text to non-hyperlinked text,

and (w) an average sehtence length in the text being accessed by the user.

173. The method of claim 171, wherein the second aspect of the user context
" is based on (a) a style of the at least one predetermined word in the text being accessed

by the user and (b) a type associated with a computer application.

174. A method of organizing‘ search resutts the method comprising'

detenmnmg a first query based on a first aspect of a user context, the first
aspect including data. 1nd1cat1ve of text being accessed by a user, the first query bemg .
different than the user context;

receiving a first plurahty of search results from a- ﬁrst search engine, the first

plurality of search results being based on the first query;
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determining a second query from the first aspect of the useh context and at lees_t '
a portion of the first plurality of search results, the second query being different than
the user context; h '
rece1v1ng a second plurality of search results from a second dlfferent search
-engine, the second plurahty of search results being based on the second query; |
- comparing data 1ndlcauve of the second plurahty of search results to deta
indicative of a second aspect of the user context to determine a plurality of
organization schemes, the plurality of orgamzatlon schemes grouplng at least a portion
of the first plurality of search results into at least two genres, the second aspect of the
user conlext including data indicative of at least one task in which the user is engaged
out of a plurality of possible user tasks; and
genemﬁng a display indicative of an organized list of search results based on

the plurality of orgém'zation schemes.

175. The method of claim 174, wherein the second e,spect of the user context
.is based on at least five of (a) 2 location of the at least one predetermined word in the
text being accessed by the user, (b) a style of the at least one predctcrrmned word in
the text being accessed by the user, (c) a presence _of at least one specified word in the
text being accessed by the usef, (d) an absence of the at least one speciﬁed word in the _
text being accessed by the user, (e) metadata attributes of at least a.portior'l of the text
being accessed by the user,. (f) a field presented by a ‘computer_application,‘ (g) an
attribute of information béing presented. in the computer application, (h) an element of
the computer application visible to the user, (i) a document genre, (j) a document type,
(k) a type associated with the computer apphcatlon ‘(1) a method by which the user is
accessing the computer apphcatlon, (m) a role in an organization, (n) a type ‘of the -
orgamzatlon (0) a propcrty of the organization, (p) a stage in-a task, (q) a stage ina
- workflow, (r) a type of task being supported by the computer apphcatlon (s) a stage in
a task being executed by the computer apphcatlon, (tya pcrv1ous user behavior, (u) a
top1cal area of interest, (v) a proportion of hyperlmked text to non—hyperlmked text,

and (w) an average sentence length in the text being accessed by the user.
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176. The method of claim 174, wherein the seeond aspect of the user eontext _
is based on () a style of the at least one predetermined word in the text being accessed

by the user and (b) a typc- associated with a computer application.

177. A method of displaying ranked search results, the method comprising:
determining a first query based on a first a_spect of a user context, the first
aspect including data indicative of text being accessed by a user, the first query being
different than the user context; | : |
receiving a first plurality of search results from a first search engme the first
plurality of search results being based on the first query; '
determining a seco_nd query from the first aspect of the user context and at least
a portion of the first plurality of search results, the second query being diffcrent than
the user context; ' ' S v '
receiving a second plurality of search results from a secend different search
- engine, the second plurality of search results being based on the second query; |
eornpa;ring data indicative of the .second plurality ef search results to data
indicative of a second aspect of the user context lo determine a plurality of scores
associated with the second plurality of search results, the second a_spect'of the user
..context including data indicative of at least one task in which the user is cngaged out
of a plurality of possible user tasks; and . '
filtering at least one of the plurahty of search results from being dlsplayed to

the user based on at least a portion of the plurality of scores.

178. The method of claim 177, wherein the second aspect of thee user context .
is based on at least five of (a) a locatlon of the at least one predetermmed word in the
text bemg accessed by the user, (b) a style of the at least one predetermmed word in
the text being accessed by the user, (c) a presence of at least one speclﬁed word in the
text being accessed by the user, (d) an absence of the at least one specl-ﬁed word in the
text being accessed by the user, () metadata attributes of at least a portion of the text
bemg accessed by the user, (f) a field presented by a computer application, (g) an
attribute of information being presented in the computer application; (h) an element of

‘the computer apphcalron visible to the user, (i) a document genre, G)a document type,
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(k) a type associated with the computef application, (1) a method by which the user is
accessing the computer application, (m)r‘a role in an OrganiZaﬁon, (n) a type of the
organization, (o) a property of the organiZaﬁorl, (p) a stage in a task, (q) a stage in a
workflow, (r) a type of task being supported by the computer application, (s) a stage in
a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of interest, (v) a proportion of hyperﬁnked text to non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

179. The method of claim 177 wherem the second aspect of the user context
is based on (a) a style of the at least one predetermmed word in the text bemg accessed

by the user and (b) a type associated with a computer application.

1 80. An apparatus for displaying search results, the apparatue comprising:

a processor; | ' '

a memory dev1ce operatively coupled to the processor;

a user input device operatwely coupled to the processor

a network device operatively coupled to the processor; and

a display dev1ce operatlvely coupled to the processor; wherem the memory
-.device stores a soﬁware program to cause the processor to:

» determme a first query based on a user conlext, the user context
1nc1ud1ng data mdlcatlve of text being accessed by a uscr via the user input device and
data indicative of at least one task in whlch the user is engaged outofa plurahty of
possible user tasks, the first query being dlfferent than the user context;

receive a first plurality of search results from a first search engme via
the network device, the first plurahty of search results being based on the first query;
determine a second query from the user context and at least a portion of
the first plurality of search resiilts, the second query being different than the user
context; ' ‘ o .
| receive a second plurafity of ‘search reSu]te from a second different
search engine via the network device, the-_second‘ plurality of search results being

based on the second query; and
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generate a display via the displuy device indicative of the second

plurality of search results. -

-181.  The apparatus of claim 180, wherein the software is structured to cause
the processor to: ' -
compare data indicative of the second plurahty of search results to data .
indicative of the user context to determine a plurality of scores associated with the first
plurality of search results .and | '
generate data 1nd1cat1ve of a ranked list of search results based on at least a

portion of the scores.

182. The apparatus of claim 180, wherein the softwarc is structured to cause
the processor to:

compare data indicative of the first plurality of search results to data indicative
of the user context to determirfe a first plurality of scores associated with the first
plurality of search results;

compare data indicative of the second plurality of search results to the data
indicative of the user context to determine 2 second plurality of scores associated with
the second plurality of search results; and

combine at least a portion of the first plurality of search results with at least a
portion of the second plurality of search results into. a ranked list of search results
based on at least a portion of the first plurality of scores and at least a portion of the

second plurality of scorcs.

183. A computer readable medium storing a sc_)_ﬁwere program to cause a
computing device to:. R -

determine a first query based on a user coritext the user context including data
indicative of text bemg accessed by a user and data indicative of at least one task in -
which the user is engaged out of a plurahty of possible user tasks, the first query being
different than the user context; ' .

receive a first.plurality of search results from a ﬁrst search engine, the ﬁrst .

plurality of search results bemg based on the first query;
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determine a second query from the user context é,nd at least a poxti_on of thé
first plural_ity of search results, the second query being different than the _usef context;

receive a second plurality of search results from a second differént search
engine, the second plurality of search results being bascd on the second query; and

generate a display indicative of the second plurality of search results.

184. The apparatus of claim 183, wherein the software is structured to cause
the computlng device to: ' '

compare data indicative of the second plurahty of search results to data
indicative of the user context to determme a plurahty of scores assoc1atcd w1th the first
plurahty of search results; and _

generate data indicative of a ranked list of search ie,sults based on at least a

portion of the scores.

185. . The apparatus of claim 183, whérein the software is structured tb causé

the computing device to: ' ' A
' compare data mdlcatlve of the first plurahty of search results to data indicalive
of the user context to determine a first plurahty of scores assocmted W1th the first
- plurality of search results;

compare data 1nd1cat1vc of the second plurality of sea:ch results to the data
indicative of the user context to determine a second plurahty of scores associated with _
the second plurality of search results; and

combine at least a portion of the first plurality of search results with at least a
portxon of the second plurality of search results into a ranked list of search results
based on at least a portion of the first plurahty of scores and at least a portlon of the

_second plurality of scores.
186. A method of displaying ranked search results, the method comprising:

" receiving a plurality of search results associated with a pluralify of documents

from a search engine;
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receiving a plurality of result models frorir_l the scarch engine, the plurality of
result models including a plurality of terms associated with the plurality of documents
and a plurality wei ghts associated w1th the plurallty of terms; A | )

comparing data indicative of the plurahty of result models: to data mdlcatlve of
a user context to determine a plurality of scores associated with the plurality of search
results, the user context mcludmg text being accessed by a user; and -

gcneratmg a display mdlcatwe of a ranked list of search results based on at

least a portion of the plurality of scores.
187. The method of claim 186, wherein the user contoxt .includes data
identifying at least one task out of a plurality of tasks in which the user is engaged

while viéwing the text.

188. The method of claim 186, wherein the plurality of result models is

* based on a frequency of atermin a document in the plurality of documents. .

189, The method of claim 186, wherein the plurality of result models is

based on a number of documents in the plurality of documents in which a term occurs.

190. The method of claim 186, wherein the plurality of result models is

based on a list of terms.

191. The method of claim 186, wherein.the search engine trunéates a

superset of result models to produce the plurality of result models. -

192. The method of claim 186, whercin. the plurality of result models is

based on a section of a document where at least one word is located.

193. " The method of claim 186, wherein the plurality of result mode}s' is

based on an order of words in a document.
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'194. The method of claim 186, wherein the plurality of result models is

based on a style of at least one word.

195. The method of claim 186, wherein the plurality of result models is .

based on metadata associated with the plurality of documents.

196, The xﬁethod of claim 186, wherein the plurality of result mb_dels is
based on at least one of a type of the plurality of documents and a genre of the

plurality of documents.

197. The method of claim 186, whe_rein the 'plura]ity'of result models is

based on an application in which the plurality of documents were authored.

198. ~ The method of claim 186, wherein the plurality of result models is

based on data indicative ovt_' at least one author of the plurality of documents.

199, The method of claim 186, wherein the plurality of result models is

based on data indicative of at least one source of the plurality of documents. '

200. The méthod of claim 186, wherein  the plurality of result models is
based on-data indicative of at Icast one task in which at least one author was engaig’ed

at the time the at least one author created at léast one of the plurality of documents.

" 201. The method of claim 186, wherein the search engine samples a portion

of teach of the plurality of documents to produce the 4p»1ura1ity of result models.

202. The method of claim 186, wherein the seai‘cﬁ engine randomly sa:hples
a portion of each of the pluralit_y of documents to produce the plurality of result

models.

203. The method of plaimAlStS, including transmitting a message indicative

of the user context to the search engine.
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204. The method of claim 203, wherem the plurahty of result models is |

based on the user context

205. - The method of claim 186, whereinA the user context is-based'-on at least
five of (a) a location of the at least one predetermined word ih the text being accessed
by the user, (b) a style of ‘the at least one predetermined word in the text being
accessed by the us’er; (c) a presence of at least one speciﬁed word in the text being
accessed by the"user,' (d) an absence of the at least one speciﬁed word in the text being
accessed by the user, (e) metadata attributes of at lcast a portion of the text being
accessed by the user, (f) a field presented by a computer application, (g) an attribute of
information being presented in the computer application, (h) an element of the
computer application visible to the user, (i) a document genre, (j) a document type, (k)
a type associated with the computer application (1) a method by which the user is
accessing the computer application, (m) a role in an orgamzatlon (n) a type of the
orgamzatlon (o) a property of the orgamzatlon () a stage in a task, (q) a stage in a '
workﬂow, (r) a type of task being supported by the computer apphcatlon, (s) a stage in
a task bemg executed by the computer application, (t) a pervious- user behavmr (wa

. topical area of interest, (V) a proportion of hyperlinked text to non-hyperlinked text,

and (w) an average scntence length in the text being accessed by the user. .

206. The ‘method of claim 186, wherein the user context is based on (a) a
style of the at least one predetcrmined word in the text being accessed by the user and

(b) a type associated with a computer application.

'267 . A method of _organizing'scarch results, the method comprising;

feceiving a plurality of search results associated with a plurality of documents
from a search engine; » ' ‘

receiving a plurality of result models from the search engme the plurahty of
result models including a plurality of terms associated with the plurality of documents

and a plurality weights associated with the plurality of terms;

82



WO 2007/130716 PCT/US2007/061381

‘comparing data indicative of the plurality of search results to data indicative of

a user context to determme a plurality of orgamzatron schemes, the pluralrty of

organization schemes grouping at least a portron of the plurality of search results 1nto
" at least.two genres; and _

generating a display indicatiye of an orga_nized list of search results based on

the plurality of organi_zation'sohemes.

©208. The method of clairrl 207 wherein the user context is based.on at least .
five of (a) a location of the at least one predetermmed word in the text berng accessed
by the user (b) a style of the at leasl one predetennmed word in the text being
accessed by the user, (c) a presence of at least one specrﬁed word in the text being
accessed by the user, (d) an absence of the at least one specified word in the text being
accessed by the user, (¢) metadata attributes of at least a portion of the text being
accessed by the user, (f) a field presented by a computer apphcauon (g) an attribute of
mformatron being presented in the computer apphcatlon, (h) an element of the
computer application visible to the user, (i) a document genre, ()] a document type, (k)
a type associated with the computer application, (1) a method by which the user is
accessing the computer application, (m) a role in an orgamzatron (n)- a type of the
organization, (0) a property of the organlzatlon () a stage in a task, (q) a stage ina
workflow, (r) a type of task being supported by the computer application, (s) a stage in
a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of interest, (v) a proportion of hyperlinked text to non—hyperlmked text,

and (w) an average sentence length in the text being accessed by the user

209. The method of claim 207, whereinf the user context is based on (a) a
style of the at least one predetermined word in the text being accessed by the user and

(b) a type associated with a computer application.
210, A method of displaying ranked search results, the method comprising:

receivirrg a plurality of search results associated with a pluraiity of documents

from a search engine;
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.recéiving a plurality of result models from the scarch engine, the plurality of
result mddels including a plurality of terms associated with the plurality of documents
and a plurality wc1ghts associated with the plurality of terms,

‘comparing data indicative of the plurality of result models to data indicative of |
a user context to determine a plurality of scores associated with the plurahty of search
results, the user context including text being accessed by a user; and

filtcring at least one of the plurality of search results from being d1sp1ayed to

the user based on at least a portlon of the plurality of scores.

211. The method of claim 210, WhClCll‘l the user contcxt is based on at least
five of (a) a location of the at least one predetermmed word in the text bemg accessed
by the user, (b) a style of the at least one predetermined word in the text being
accessed by the txser, (c) a presence of at least one specified | word in the text being
accessed by the user, (d) an absence of the at least one specified word in the text being
accessed by the user, (¢) metadata attributes of at ieast a pbrtigsn of the text being
accessed by the user, (f) a field presented by a computer application, (g) an attribute of
information being presented in the computer application, (h).an element of -thc
computer appiication visibie to the user, (i) a document genre, G)a dqcument type, (k)
a type associated with the computer application, (1) a method by which the user is
accessing the computer application, (m) a role in an organization, (n) a type of the
orgartization, (o) a property of the organization, (p) a -stage in a task, (q)‘ a stage in a
workflow, (r) a type of task being supported by the computé_r application, (s) a stage in
a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of interest, (v) a proportion of hyperlinked text to non-hyperhnked lext,

‘and (w) an average sentcncc length i in the text being accessed by the user.

212. " The method of claim 210, wherein thc user context is based on (a) a
style of the. at least one  predetermined word in the text bemg accessed by the user and

(b) a type associated with a computer application.

213. An apparatus for displaying ranked search results, the apparatus

comprising:
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a pr‘ocessor;

a memory device operatively coupled to the processor;

a user input device operatively coupled to the processor;

anetwork device operatively coupled to the processor; and.

a display device operatlvely coupled to the processor; wherem the memory
devme stores a software program to cause the processor lo:

receive a plurality of search results associated with a plurality of

documents from a search engine via the network device;

, receive a- plurahty of result models from the search engine via the
network devxce the plurality of result models including a plurahty of terms associated
with the plurality of documents and a plurahty weights associated with the plurality of
terms; . . . o :

compare data indicative of the plurality ‘of ‘result models to data :

indicative of a user cont_eit_ to determine a plurality of scorcs associated with the
plurality of search results, the user context including text being accessed by a user via
the user mput device; and ' |
~ generatc a dlsplay via the display device 1nd1cat1ve ofa ranked list of '

search results based on at least a portion of the plurality of scores. .

214, T.he apparatos of clalm 213, wherein tlle user context is based on at
least five of (a) a locatiorl of the at least one predetermined word in ‘the text being -
a‘ccessed by the user, (b) a style of the at least one predeterr'nined_'word in the text
being accessed'by the user, (c) a presence of at least one specified word in the texl
being accessed by the user, (d) an absence of the at least one specified word in the toxt
being acc.essed by the user, (¢) metadata Vattribut}es of at least a portion of me text beirlg .
accessed by the user, (f) a field presented by a computer application, (g) an artribute of
information being presented in the computer applicarion, (h) .an element of the
computer-application visible to the user, (i) a document genre, (j) a document fype; &)
a type associated with the computer application, (1) a method by which the user is
at:cessirrg the computer -application,'(m) a role in an organization, ('n) a type of the
organization, (0) a property of the organization, (p) a stage in a task, (q) a SLage in a

workﬂow, () a type of task being supported by the computer application, (s) a stage in
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a task being executed by the computer application, (t) a pervious user behavior, (u) a
topical area of interest, (v) a proportion of hyperlinked text to non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user.

215. The apparatus of claim 213 wherein the user context is based on (a) a
style of the at least one predetermmed word in the text being accessed by the user and

(b) a type associated with a computer application.

216. A computer _readable medium storing a software program to cause a
. computing device to: . . _

receive a ;tlurality, of search results associated with a 'plurality of documents
from a search engine; B |

receive a plurality of result models from the search engine, the plurality of -
result models including a plurality of terms associated with the plurah'ty of documents
and a plurality weights associated with the plurality of terms; |

compare data indicative of the plurality of result models to data indicative of a
user context to determine a plurality of scores associated with the plurc.lity_of search
results, the user context including text being accessed by a user; and |

generate a display indicative of a ranked list ot‘ search results t)ased on at Icast a

portion of the plurality of scores.

217. The computer readable medium of claim 216, wherein the user context
is based on at least five of (a) a location of the at least one predetermined word in the -
text being accessed ,bvytthe‘ user, (b) a -style of the at least one predetennined word in
the text beint, r accessed by the user, (c) a presence of at least one specified word in the
text being accessed by the user, (d) an absence of the at least one specified word in the
text bemg accessed by the user, (¢) metadata attributes of at least a portion of the text
being accessed by the user, (f) a field pr_esentcd by a computer apphcatlon,. (g) an -
‘attribute of information being presented in. the comouter application (h) an element-of
the computer application v1s1ble to the user, (i) a document genre, (j) a document type,
& a type associated with the computer application, () 2 method by which the user is

accessing the computer application, (m) a role in an organization, (n) a type of the
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organization, (o) a property of the organization, (p) a sfagé in a task, (q) a stage in a
workflow, () a type of task being supported by thé computér appliéatioh, (s) a stage in
a task being executed by the computer applicat_ion,' (t) a pervious user behavior, (u) a
topical area of interest, (v) a pro'por'tio-r_l of hyperlinked text to non-hyperlinked text,

and (w) an average sentence length in the text being accessed by the user..

218. The computer readable medium of claim 216, wherein the user context
is based on (a) a stylé of the at least one predetcrm_ined word in the text being accessed

by the user and (b) a type associated with a computer application.
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