An Interpretation of Patent Applications for the Google Algorithm by John Colascione —January 30, 2012

United States Patent Application 20110264671
Kind Code Al
Acharya; Anurag ; etal. October 27, 2011

DOCUMENT SCORING BASED ON DOCUMENT CONTENT UPDATE

Abstract

A system may determine a measure of how a content of a document changes over time,
generate a score for the document based, at least in part, on the measure of how the content of
the document changes over time, and rank the document with regard to at least one other
document based, at least in part, on the score.
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35. A system, comprising: one or more devices to: determine a set of topics associated with a
document; identify, over a time period, how much the set of topics has changed during the
time period; generate a score for the document based on how much the set of topics, associated
with the document, has changed during the time period; and rank the document with regard to at
least one other document based on the score.

a ! staneor process to decipher how many changes have been made to a document, as well
the significance ofthosechangesand to measure whether or not the topitill remains similar to
the original and/or whether or not any changewhich havetaken place bould affect other
documents(likely documents which are linked tor documents which are linked fror® ¢

36. The system of claim 35, where the one or more devices are further to: identify a spike in a
guantity of topics in the set of topics; and classify the document as spam upon identifying the
spike in the quantity of topics in the set of topics.

ddentify Spikes In Content: A process which identifies sites pushing documents too quickly in
comparison to their frequency in a previous timeframand possibly flag these as spam if new
quickly released documents are not signaling some sort of value (possibly by acquiringdiigks)

37. The system of claim 36, where when generating the score, the one or more devices are to:
alter the score based on classifying the document as spam.

Gif the flagged document isleterminedto be spam @2 S6 { LJ YEé X a{ Kl £ 2 ¢
Quality Results, & berishSuffedt | 3 Sk sydtem will lower the score of the documesit.

38. The system of claim 35, where when determining the set of topics associated with the
document, the one or more devices are to use at least one of: a categorization of the document, a
Universal Resource Locator (URL) analysis of the document, an analysis of content of the
document, a clustering of the document, or a summarization of the document.

0A function which examines the URL to see if this document and/or any changes to the docum
from claim 35 would suggest that it is still related to tHRL or is related to other documents on
this URL based on an overall summary of the docunfgydr recent changes to the docume(sf.€

39. The system of claim 35, where the one or more devices are further to: detect a removal of a
topic that was previously associated with the document; and classify the document as spam
upon detecting the removal of the topic that was previously associated with the document.

OA process to closely examine a document which has changed so significantly whereas it sug
the pagecould havebeen taken over by another party or is being used for an entirely different
reason from what the page, which already has a certain authoriyas originally created for and
whether or not it should lose that authority due to the extent of change which has taken pkce.

40. The system of claim 39, where the generated score is a first score, where the one or more
devices are further to: generate a second score, for the document, that is based on a relevance
of the document to a search query; and combine the first and second scores to generate an
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overall score, where when ranking the document, the one or more devices are to rank the
document with regard to at least one other document based on the overall score.

OA process to allow a document to have two (2) scores, a first score which is based on the
document itself and a second score which is based on the search query (which couddsaired
by use or bounce rate). This process is to then generate an overall score for the document whi
may affect another document (the document responsible for ranking it or a document linked to)

41. The system of claim 40, where when combining the first and second scores, the one or
more devices are to: adjust the second score by an amount that is based on the first score.

dWhen the process of combining the two scores for the overall score, the second score (the
usability score) should bedjusted based more on the first score (the document scdre).

42. A method performed by one or more devices, the method comprising: determining, by at
least one of the one or more devices, a set of topics associated with a document; identifying, by
at least one of the one or more devices and over a time period, how much the set of topics has
changed during the time period; generating, by at least one of the one or more devices, a score
for the document based on how much the set of topics, associated with the document, has
changed during the time period; and ranking, by at least one of the one or more devices, the
document with regard to at least one other document based on the score.

OA process to allow a score to be determined based on tigaificance and frequency of changes

the ability to effect at leastone other document (possibly documents they link to or vice vegsa).

43. The method of claim 42, further comprising: identifying a spike in a quantity of topics in
the set of topics; and classifying the document as spam upon identifying the spike in the
quantity of topics in the set of topics.

to the content. Documents which may not change as significantly or as often may be scored legs
than documents which change frequently and significantly. A documents change (freshness) has

4 LINPOSadaa oKAOK ARSYGAFTASA dalLIA1Sased Ay (K{

scrutiny.Spikes are o$ignificant concernSites are can be acquirethisused, hacked or hijackedl

44. The method of claim 43, where generating the score comprises: altering the score based on
classifying the document as spam.

dlf process 43 determines the document is spam, this results in an adjustment to lower the sco

45. The method of claim 42, where determining the set of topics associated with the document is
based on at least one of: a categorization of the document, a Universal Resource Locator
(URL) analysis of the document, an analysis of content of the document, a clustering of the
document, or a summarization of the document.

OA process to determine whether a change to a document (the content) is still rdlédehe
previous topic or the URL. Possibly a target for meaningless blog posts, review posiselhmages
or content added or changed only to add links to it or without true regard to editorial discretion.
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46. The method of claim 42, further comprising: detecting a removal of a topic that was
previously associated with the document; and classifying the document as spam upon
detecting the removal of the topic that was previously associated with the document.

0A process to determine whether the content removed was so significant to the score of the
document that the document is now labeled spam (and score the document accordingly *42).

47. The method of claim 46, where the generated score is a first score, the method further
comprising: generating a second score, for the document, that is based on a relevance of the
document to a search guery; and combining the first and second scores to generate an
overall score, where ranking the document includes ranking the document with regard to at least
one other document based on the overall score.

OA process to determine whether a document is still relevant despite the change by measusing
performance from search queries whereas the query score is the second score which when added
to the first score will affect the overall scor®@ocuments scorelsave the ability to effect at least
one other document (possibly the documents they linkotoare linked fron).€

48. The method of claim 47, where combining the first and second scores includes: adjusting
the second score by an amount that is based on the first score.

GThe stronger the first score, the less effébe second scorshould have on the overall scoke

49. A computer-readable memory device storing programming instructions that are executable
by one or more processors of one or more devices, the programming instructions comprising:
one or more instructions to determine a set of topics associated with a document; one or more
instructions to identify, over a time period, how much the set of topics has changed during
the time period; one or more instructions to generate a score for the document based on how
much the set of topics, associated with the document, has changed during the time period;
and one or more instructions to rank the document with regard to at least one other document
based on the score.

OA process to measure and store the significance of changethéodocument over time and
generate a score for the document based on whether ot the document remains relevarg

50. The computer-readable memory device of claim 49, where the programming instructions
further comprise: one or more instructions to identify a spike in a quantity of topics in the set
of topics; and one or more instructions to classify the document as spam upon identifying the
spike in the quantity of topics in the set of topics.

G! LINPOSaa ¢KAOK A RSy fas)mihs quantityof dbcurbeats carvflagga? Y
document as spam. Spikes in the quantity of topics or sets of topics is again of significant casern
sites carbe acquired and misused, hacked or hijacked and produce spg&stated to new

notifications in arch results where results are label&®his site may harm your computé@b ¢
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51. The computer-readable memory device of claim 50, where the one or more instructions to
generate the score include: one or more instructions to alter the score based on classifying the
document as spam.

7 A

& LINPOS&aa G2 FEGSNIoft28SNL (K a02NB5 27F |

52. The computer-readable memory device of claim 49, where the one or more instructions to
determine the set of topics associated with the document include one or more instructions to
determine the set of topics based on: a categorization of the document, a Universal Resource
Locator (URL) analysis of the document, an analysis of content of the document, a clustering
of the document, or a summarization of the document.

OA process to identify and measure over time if the overall topic of a document has changed. If s
GKAE LINROSaa gAft RSISN¥YAYS AF GKS O2yidSyd

53. The computer-readable memory device of claim 49, where the programming instructions
further comprise: one or more instructions to detect a removal of a topic that was previously
associated with the document; and one or more instructions to classify the document as spam
upon detecting the removal of the topic that was previously associated with the document.

0A process to determine whether the content removed is significantly different (in topic and
relevance) to the content which replaceditadd¥ v 20 G2 1 06Sf GKS R?2

54. The computer-readable memory device of claim 53, where the generated score is a first
score, where the programming instructions further comprise: one or more instructions to generate
a second score, for the document, that is based on a relevance of the document to a search query;
and one or more instructions to combine the first and second scores to generate an overall
score, where the one or more instructions to rank the document include one or more instructions
to rank the document with regard to at least one other document based on the overall score.

OWhen the first score (content) is combined with the second score (query relevance) create an
overall score which is then used to rank the documand allow this process to further include
AyadaNdzOdAaAz2ya G2 FEGSNIFG tSHad 2yS 2G0KSNJ R

55. The computer-readable memory device of claim 54, where the one or more instructions to
combine the first and second scores include: one or more instructions to adjust the second
score by an amount that is based on the first score.

Fff2¢ GKS aSO2yR a02NB (2 o6S
NAt& YR I #SNI3IS 2F (GKS G662 alO2NBaT
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RELATED APPLICATION

[0001] This application is a divisional of U.S. patent application, Ser. No. 10/748,664, filed
Dec. 31, 2003, which claims priority under 35 U.S.C. .sctn.119 based on U.S. Provisional
Application No. 60/507,617, filed Sep. 30, 2003, the disclosures of which are incorporated
herein by reference.
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BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

GAbasicA G F 0 SYSyd 2F GKS FASER 2F al NIé o®mé Aff

[0003] The present invention relates generally to information retrieval systems and, more
particularly, to systems and methods for generating search results based, at least in part, on
historical data associated with relevant documents.

CKS Ay@SyiuArzy Aa F LINRPOSaa G2 3ISYySNrasS asi

[0004] 2. Description of Related Art

@WKS&ES Of FAYa ¢ A bkl oriasie@NIROFS (IKISS ATVl AR Yy |

[0005] The World Wide Web ("web™) contains a vast amount of information. Search engines
assist users in locating desired portions of this information by cataloging web documents.
Typically, in response to a user's request, a search engine returns links to documents relevant to
the request.

CKS o0Fard RSAONARLIIAZ2ZY 2F K26 | &SI NOK Sy 37

[0006] Search engines may base their determination of the user's interest on search terms (called
a search query) provided by the user. The goal of a search engine is to identify links to high
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guality relevant results based on the search guery. Typically, the search engine accomplishes
this by matching the terms in the search query to a corpus of pre-stored web documents. Web
documents that contain the user's search terms are considered "hits" and are returned to the user.

GA basic description of how a search engine measures documeritdat Y R RA & LJ I & §

[0007] Ideally, a search engine, in response to a given user's search query, will provide the user
with the most relevant results. One category of search engines identifies relevant documents
based on a comparison of the search query terms to the words contained in the documents.
Another category of search engines identifies relevant documents using factors other than, or
in addition to, the presence of the search query terms in the documents. One such search
engine uses information associated with links to or from the documents to determine the relative
importance of the documents.

@CKS oFard RSAONALIIAZY 2F 1S8S862NR RSyarde |

[0008] Both categories of search engines strive to provide high quality results for a search query.
There are several factors that may affect the quality of the results generated by a search
engine. For example, some web site producers use spamming technigues to artificially
inflate their rank. Also, "stale™ documents (i.e., those documents that have not been updated for
a period of time and, thus, contain stale data) may be ranked higher than "fresher" documents
(i.e., those documents that have been more recently updated and, thus, contain more recent data).
In some particular contexts, the higher ranking stale documents degrade the search results.

oDiscussing the idea that stale or old documents may degrade the quality of search results.
Documents that have not been updated in a period of time or are not determined to be fresh, m
still rank high but are not good for search engines to continue ttoal to rank well. This also
KAIKEAIKGA GKS FILOG GKFIG aLlk YYAy3d GSOKyAld

[0009] Thus, there remains a need to improve the quality of results generated by search
engines.

WKAE NBIdZANBE aSINDK Sy3aiaysSa (G2 FAYR | &

SUMMARY OF THE INVENTION

[0010] Systems and methods consistent with the principles of the invention may score
documents based, at least in part, on history data associated with the documents. This scoring
may be used to improve search results generated in connection with a search query.

GThis defines the desire to use historical data in relation to ranking documents in search enging
YR ol aArolfte SELXIAYaA GKS LidzN1L2&asS 2F G(GKS
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[0011] According to one aspect, a method may include determining a measure of how a content
of a document changes over time; generating a score for the document based, at least in part,

on the measure of how the content of the document changes over time; and ranking the document
with regard to at least one other document based, at least in part, on the score.

OA process tallow a score to be determined based omeasuring and recording how documens
contentchanges over time while also allowing thiability which measured change teffect at least
one other document (possibly the documents they linkotoare linked fron) based on that scorg

[0012] According to another aspect, a method may include determining a first rate of change
in a content of a document in a first time period; determining a second rate of change in the
content of the document in a second time period; comparing the first rate of change and the
second rate of change to determine whether there is an increase or a decrease in the rate of
change in the content of the document; generating a score for the document based, at least in
part, on whether there is an increase or a decrease in the rate of change in the content of the
document; and ranking the document with regard to at least one other document based, at least in
part, on the score.

OA process taletermine the date of changes to a document, the frequency and rate of changes
over a period of time and then examine tifeequency and rateof change within different
timeframes to determine if the rate of change is slowing down or pickimg) while also allowing
the ability to effect at least one other document (the documen& & f Ay 1 (2 2 NJ

[0013] According to yet another aspect, a method may include receiving a search query;
performing a search based, at least in part, on the search query to identify a group of search
result documents; determining a date on which a content changed for each of the search result
documents in a set of the search result documents in the group; determining an average date-
of-change of the search result documents in the set of search result documents based, at least
in part, on the determined dates; generating a score for a search result document in the set of
search result documents based, at least in part, on a difference between the determined date
associated with the search result document and the average date-of-change of the search result
documents in the set of search result documents; and ranking the search result document with
regard to at least one other one of the search result documents based, at least in part, on the score.

GAprocesstRSUSNXYAYS (GKS GFNBAKSNE NES& dzfi & MDA K &S
out of similar documents which are displayed in search results. So if there are groups of search
results which are very similar the rate and frequency of change will affect how that rank.
Documents which are updated often and/ord¥eS R FTNBAKSNJ gAff f A1St
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[0014] According to a further aspect, a method may include determining a measure of how
anchor text associated with a link pointing to a document changes over time; generating a
score for the document based, at least in part, on the measure of how the anchor text associated
with the link pointing to the document changes over time; and ranking the document with
regard to at least one other document based, at least in part, on the score.

OA process taletermine when the anchor text of a link changes over time and attempt to deciph
why it has changed. Changes in anchor text should be associated with a change in the document it
links to. Changes in anchor text which are not supported by a change i@itget could be
guestionable or be flagged as a manipulative tactic. Determinations may effect at least one othler
document(possibly the documents they link tr are linked from® &

[0015] According to another aspect, a system may include means for determining whether a
topic associated with a document changes over time; means for generating a score for the
document based, at least in part, on the whether the topic associated with the document changes;
and means for ranking the document with regard to at least one other document based, at least in
part, on the score.

OA process taletermine whether a documents content (topic) has changed and if that change
NBIljdzZANBa I OKFy3dS G2 (G4KS R20dzySyida a02NBo

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate an embodiment of the invention and, together with the description,
explain the invention. In the drawings,

BN gAy3I I NBE AyOtdzRSR (2 RSTAYS GKS Ay@gSyi]

[0017] FIG. 1 is a diagram of an exemplary network in which systems and methods consistent
with the principles of the invention may be implemented;
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[0018] FIG. 2 is an exemplary diagram of a client and/or server of FIG. 1 according to an
implementation consistent with the principles of the invention;
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[0019] FIG. 3 is an exemplary functional block diagram of the search engine of FIG. 1
according to an implementation consistent with the principles of the invention; and

FIG. 3
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[0020] FIGS. 4 is a flowchart of exemplary processing for scoring documents according to an
implementation consistent with the principles of the invention.
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DETAILED DESCRIPTION

[0021] The following detailed description of the invention refers to the accompanying
drawings. The same reference numbers in different drawings may identify the same or similar
elements. Also, the following detailed description does not limit the invention.

BN gAy3d AyOfdzRSR RSTFAYS (KS Ay@SyiliA2yd ¢ K

[0022] Systems and methods consistent with the principles of the invention may score
documents using, for example, history data associated with the documents. The systems and
methods may use these scores to provide high quality search results.

@ KS aO0O2NBa NBfFGSR 2 R20dzySyida gAratt 0S5 dz

[0023] A "document,” as the term is used herein, is to be broadly interpreted to include any
machine-readable and machine-storable work product. A document may include an e-mail, a
web site, a file, a combination of files, one or more files with embedded links to other files, a
news group posting, a blog, a web advertisement, etc. In the context of the Internet, a common
document is a web page. Web pages often include textual information and may include
embedded information (such as meta information, images, hyperlinks, etc.) and/or embedded
instructions (such as Javascript, etc.). A page may correspond to a document or a portion of
a document. Therefore, the words "page" and "document” may be used interchangeably in
some cases. In other cases, a page may refer to a portion of a document, such as a sub-document.
It may also be possible for a page to correspond to more than a single document.

0A document consists of all elementssual as well as behind the scenes like HTML code, image
scripts, and any elements which are found on or used to make up the page. Anything within a
document can be referred to or considered a web page. Neither necessarily mean a single pag
singe® OdzYSy i o LyGSNBadAy3Ites GKS& tftaz2 AyoOfd

[0024] In the description to follow, documents may be described as having links to other
documents and/or links from other documents. For example, when a document includes a link
to another document, the link may be referred to as a ""forward link." When a document
includes a link from another document, the link may be referred to as a ""back link."" When
the term "'link’" is used, it may refer to either a back link or a forward link.

KS 62NR WEAY]1Q Oy NBFSNI 2 SAGKSNI I F2NJ
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Exemplary Network Configuration

[0025] FIG. 1 is an exemplary diagram of a network 100 in which systems and methods
consistent with the principles of the invention may be implemented. Network 100 may include
multiple clients 110 connected to multiple servers 120-140 via a network 150. Network 150
may include a local area network (LAN), a wide area network (WAN), a telephone network,
such as the Public Switched Telephone Network (PSTN), an intranet, the Internet, a memory
device, another type of network, or a combination of networks. Two clients 110 and three servers
120-140 have been illustrated as connected to network 150 for simplicity. In practice, there may
be more or fewer clients and servers. Also, in some instances, a client may perform the functions
of a server and a server may perform the functions of a client.

0A hardware description and definibn of the computer network for which the invention will run
GAGKAY 0SG6SSy GKS dzZaSNE 0Ot ASydao FyR GKS

[0026] Clients 110 may include client entities. An entity may be defined as a device, such as a
wireless telephone, a personal computer, a personal digital assistant (PDA), a lap top, or
another type of computation or communication device, a thread or process running on one
of these devices, and/or an object executable by one of these device. Servers 120-140 may
include server entities that gather, process, search, and/or maintain documents in a manner
consistent with the principles of the invention. Clients 110 and servers 120-140 may connect to
network 150 via wired, wireless, and/or optical connections.

OdMostly a hardware description and definition of storage and various types of access devices. |
network can be wireless or hardwired and could be any kind of device which is able to connect
(bhones. notebooks. person computers. tablets. whatever) and exeh3 S & (G2 NB 2 N

[0027] In an implementation consistent with the principles of the invention, server 120 may
include a search engine 125 usable by clients 110. Server 120 may crawl a corpus of
documents (e.g., web pages), index the documents, and store information associated with
the documents in a repository of crawled documents. Servers 130 and 140 may store or
maintain documents that may be crawled by server 120. While servers 120-140 are shown as
separate entities, it may be possible for one or more of servers 120-140 to perform one or more
of the functions of another one or more of servers 120-140. For example, it may be possible
that two or more of servers 120-140 are implemented as a single server. It may also be
possible for a single one of servers 120-140 to be implemented as two or more separate (and
possibly distributed) devices.

0Search engine 125 is the usable interface or portion of Google.com services which is availablf
users to run searches. Server 120 is the web crawling mechanism (spiders) and servers and 1
140 are likely used for da storage or are the datacenters which could have their own crawlers.

§KSNBE O2dz R 0S8 lye ydzYoSNI 2F ONI 6f SNE 6 &LR
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Exemplary Client/Server Architecture

[0028] FIG. 2 is an exemplary diagram of a client or server entity (hereinafter called
"client/server entity"), which may correspond to one or more of clients 110 and servers 120-
140, according to an implementation consistent with the principles of the invention. The
client/server entity may include a bus 210, a processor 220, a main memory 230, a read only
memory (ROM) 240, a storage device 250, one or more input devices 260, one or more output
devices 270, and a communication interface 280. Bus 210 may include one or more conductors
that permit communication among the components of the client/server entity.

MostlyaKF NRg I NB RSEAONRLIIAZ2Y YR RSTAYAUGUAZ2Y 27

[0029] Processor 220 may include one or more conventional processors or microprocessors that
interpret and execute instructions. Main memory 230 may include a random access memory
(RAM) or another type of dynamic storage device that stores information and instructions for
execution by processor 220. ROM 240 may include a conventional ROM device or another type
of static storage device that stores static information and instructions for use by processor 220.
Storage device 250 may include a magnetic and/or optical recording medium and its
corresponding drive.

dMostly a hardware description of storagenemory, recording and processing componehts

[0030] Input device(s) 260 may include one or more conventional mechanisms that permit an
operator to input information to the client/server entity, such as a keyboard, a mouse, a pen,
voice recognition and/or biometric mechanisms, etc. Output device(s) 270 may include one or
more conventional mechanisms that output information to the operator, including a display, a
printer, a speaker, etc. Communication interface 280 may include any transceiver-like
mechanism that enables the client/server entity to communicate with other devices and/or
systems. For example, communication interface 280 may include mechanisms for
communicating with another device or system via a network, such as network 150.

0A hardware description othe network and various mechanisms of its data poinfdso

ALISOATFAOI e YSyiAa2ya aoA2YSGENROaé 6 KAOK |02 dz R

face recognition (As being used by social networks like Facebook and now Goagle+).

[0031] As will be described in detail below, the client/server entity, consistent with the principles
of the invention, perform certain searching-related operations. The client/server entity may
perform these operations in response to processor 220 executing software instructions contained
in a computer-readable medium, such as memory 230. A computer-readable medium may be
defined as one or more physical or logical memory devices and/or carrier waves.

oMostly a hardware description of storaganemory,recording and processing componemis
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[0032] The software instructions may be read into memory 230 from another computer-readable
medium, such as data storage device 250, or from another device via communication interface
280. The software instructions contained in memory 230 may cause processor 220 to perform
processes that will be described later. Alternatively, hardwired circuitry may be used in place
of or in combination with software instructions to implement processes consistent with the
principles of the invention. Thus, implementations consistent with the principles of the invention
are not limited to any specific combination of hardware circuitry and software.

dMostly a hardware description and definition of storage and various types of access devites.
processes and hardware will be contgint with these methods but are not to be limited by the.

Exemplary Search Engine

[0033] FIG. 3 is an exemplary functional block diagram of search engine 125 according to an
implementation consistent with the principles of the invention. Search engine 125 may include
document locator 310, history component 320, and ranking component 330. As shown in FIG. 3,
one or more of document locator 310 and history component 320 may connect to a document
corpus 340. Document corpus 340 may include information associated with documents that were
previously crawled, indexed, and stored, for example, in a database accessible by search engine
125. History data, as will be described in more detail below, may be associated with each of the
documents in document corpus 340. The history data may be stored in document corpus 340
or elsewhere.

dMostly a hardware description and definition of storagef historical data on documentsThe
access will be consistent with this concept but hardware for data is not to be limited byethis.

[0034] Document locator 310 may identify a set of documents whose contents match a user
search query. Document locator 310 may initially locate documents from document corpus
340 by comparing the terms in the user's search guery to the documents in the corpus. In
general, processes for indexing documents and searching the indexed collection to return a set of
documents containing the searched terms are well known in the art. Accordingly, this
functionality of document locator 310 will not be described further herein.

OA limited descriptionof how the algorithm (The art of the inventiodhooses a document from
various documents in the corpus (storage area) which are likely many different machines whicli
make up the different results seen when using or hitting various data certte¢s

[0035] History component 320 may gather history data associated with the documents in
document corpus 340. In implementations consistent with the principles of the invention, the
history data may include data relating to: document inception dates; document content
updates/changes; query analysis; link-based criteria; anchor text (e.g., the text in which a
hyperlink is embedded, typically underlined or otherwise highlighted in a document);
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traffic; user behavior; domain-related information; ranking history; user
maintained/generated data (e.g., bookmarks); unique words, bigrams, and phrases in
anchor text; linkage of independent peers; and/or document topics. These different types of
history data are described in additional detail below. In other implementations, the history data
may include additional or different kinds of data.

dThis is a description of all the things which are likely evaluated within the choosing and delive

process (algorithm) of returning a document. Items include: the date the search engine first found

the document, the content as well as its changes or freqay of change, its inbound and/or
outbound link analysis, anchor text found within link which point to or from the document, traffig
to the document, user behavior when viewing, choosing or saving the document, keywords or |

phrases, bookmarks, visitd 6 A 14 ¢ KSy 06221 YFIN]J SR Ada &2

ey

[0036] Ranking component 330 may assign a ranking score (also called simply a "score™
herein) to one or more documents in document corpus 340. Ranking component 330 may
assign the ranking scores prior to, independent of, or in connection with a search query.
When the documents are associated with a search query (e.g., identified as relevant to the search
query), search engine 125 may sort the documents based on the ranking score and return the
sorted set of documents to the client that submitted the search query. Consistent with aspects of
the invention, the ranking score is a value that attempts to quantify the quality of the documents.
In implementations consistent with the principles of the invention, the score is based, at least in
part, on the history data from history component 320.

GThis is a description of the component that ranks the documents based on their scores. This
process determines what users see on Search Engemilts Pages (SERPS). The score of the

documents are based on the historical data analysis of the documents as described in claing 0(

Exemplary History Data & Document Inception Date

[0037] According to an implementation consistent with the principles of the invention, a
document's inception date may be used to generate (or alter) a score associated with that
document. The term "date" is used broadly here and may, thus, include time and date
measurements. As described below, there are several techniques that can be used to determine a
document's inception date. Some of these techniques are "biased™ in the sense that they can
be influenced by third parties desiring to improve the score associated with a document.
Other techniques are not biased. Any of these techniques, combinations of these techniques, or
yet other techniques may be used to determine a document's inception date.

0A documents inception date is the first time the search engine discovers the document. This d

explains that a documents inception date is used as part of the scoring process for a document
that an inception date for a document may change for appropriate reasons (for example if the

document was completely updated) or manipulatively (with the intent onlyxoY LINBE @S A

and
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[0038] According to one implementation, the inception date of a document may be
determined from the date that search engine 125 first learns of or indexes the document.
Search engine 125 may discover the document through crawling, submission of the document (or
a representation / summary thereof) to search engine 125 from an "outside" source, a
combination of crawl or submission-based indexing techniques, or in other ways. Alternatively,
the inception date of a document may be determined from the date that search engine 125
first discovers a link to the document.

0A documents inception date is the first time the search engine discovers or indexes the docun
OKNRBdAK SAGKSNI I Ayl G2 GdKS R20dzySyidsxs GKS
YSIya¢ adzzasSaida axivtSy @9 KSNIgl S 5 (F2W0 A2yy G K

[0039] According to another implementation, the date that a domain with which a document is
registered may be used as an indication of the inception date of the document. According to yet
another implementation, the first time that a document is referenced in another document,
such as a news article, newsgroup, mailing list, or a combination of one or more such documents,
may be used to infer an inception date of the document. According to a further implementation,
the date that a document includes at least a threshold number of pages may be used as an
indication of the inception date of the document. According to another implementation, the
inception date of a document may be equal to a time stamp associated with the document
by the server hosting the document. Other techniques, not specifically mentioned herein, or
combinations of techniques could be used to determine or infer a document's inception date.

GThe inceptions date can include the date in which the domain name is registered for where thg
document resides, at any time the document is referenced, a time stamp for a document from &
server or hosting environment or by other means not specifically désd here. This process is

AYLRNIFVGO (2 WwWOdzad2Y NIFXv3IS aSINOK FSIE GddzNBa

[0040] Search engine 125 may use the inception date of a document for scoring of the
document. For example, it may be assumed that a document with a fairly recent inception date
will not have a significant number of links from other documents (i.e., back links). For existing
link-based scoring technigues that score based on the number of links to/from a document,
this recent document may be scored lower than an older document that has a larger
number of links (e.g., back links). When the inception date of the documents are considered,
however, the scores of the documents may be modified (either positively or negatively)
based on the documents' inception dates.

0A documents inception date can be used to score a document specifically in evaluating how n|
links are pointing to it, whereas aew document with a few new links could be better than an old

R20dzyYSvi ¢KAOK KIR f20a 2F ftAviaz odzi v2 N
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[0041] Consider the example of a document with an inception date of yesterday that is
referenced by 10 back links. This document may be scored higher by search engine 125 than a
document with an inception date of 10 years ago that is referenced by 100 back links because
the rate of link growth for the former is relatively higher than the latter. While a spiky rate of
growth in the number of back links may be a factor used by search engine 125 to score
documents, it may also signal an attempt to spam search engine 125. Accordingly, in this
situation, search engine 125 may actually lower the score of a document(s) to reduce the
effect of spamming.

GThe speed in which links are acquired (based on a documents inception date), can have both
positive and negative effects on documents whereas if a document seems to be acquiring links
quickly, it could be determined as spam which would then lower tloedments score and rankings
o0FraSR 2y K2g¢g Ylye tAyla GKS R20dzySyd Kl a |

[0042] Thus, according to an implementation consistent with the principles of the invention,
search engine 125 may use the inception date of a document to determine a rate at which
links to the document are created (e.g., as an average per unit time based on the number of
links created since the inception date or some window in that period). This rate can then be used
to score the document, for example, giving more weight to documents to which links are
generated more often.

0A process at which a documents inception date is used along with a measurement to determir
the rate at which links are acquired based on a timeframe from inception giving more weight
and/or a higher score to documents which generate and asggS f Ay 1 a Y2 NB |

[0043] In one implementation, search engine 125 may modify the link-based score of a
document as follows: H=L/log(F+2), where H may refer to the history-adjusted link score, L
may refer to the link score given to the document, which can be derived using any known link
scoring technigue (e.g., the scoring technique described in U.S. Pat. No. 6,285,999) that assigns
a score to a document based on links to/from the document, and F may refer to elapsed time
measured from the inception date associated with the document (or a window within this period).

OA process that adjusts an overall link scoreg(Link Score) by examining the freshness of the lin}
(F¢ Elapsed Time from the Inception Date) as well as all meableand historical information (H

¢ History-Adjusted Link Score) from the document in which the link is pointing to or where the lipk

is pointing from(Includes reference to a previous patent for PageR&hks. Pat. No. 6,285,999
éMethod for Node Ranking ia Linked Databased & [ | ¢ NBy OS t | 3S0 dé
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[0044] For some queries, older documents may be more favorable than newer ones. As a
result, it may be beneficial to adjust the score of a document based on the difference (in age)
from the average age of the result set. In other words, search engine 125 may determine the age
of each of the documents in a result set (e.g., using their inception dates), determine the
average age of the documents, and modify the scores of the documents (either positively or
negatively) based on a difference between the documents' age and the average age.

dln some instances, older documents may be better than newer ones. Using the inception date]
I SN} 3S YlIe 06S GF{1Sy FY2y3 YdZ GALX S R2OdzyS

[0045] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to the inception date of the document.

dUsing the inception date, a process may be used to adjust the s(itieer positively or
negatively)2 ¥ | R2O0dzYSyd 2NJ 4aSd 2F R20dzySyida ol a

Content Updates/Changes

[0046] According to an implementation consistent with the principles of the invention,
information relating to a manner in which a document's content changes over time may be
used to generate (or alter) a score associated with that document. For example, a document
whose content is edited often may be scored differently than a document whose content remains
static over time. Also, a document having a relatively large amount of its content updated over
time might be scored differently than a document having a relatively small amount of its content
updated over time.

GThe amount of change to a document and the frequency of that change is used to alter the sc
of a document(either positively or negatively)More than likely, significant and frequent chages
YR GKS FTNBaAaKSyAy3a dzZLJ 2F R20dzySyida Aa LIR2AA

[0047] In one implementation, search engine 125 may generate a content update score (U) as
follows: U=f(UF,UA), where f may refer to a function, such as a sum or weighted sum, UF may
refer to an update frequency score that represents how often a document (or page) is updated,
and UA may refer to an update amount score that represents how much the document (or page)
has changed over time. UF may be determined in a number of ways, including as an average
time between updates, the number of updates in a given time period, etc.

—

CKS WINBldSyoe 2F O02yviSyid OKIy3asQ 6! cCoO |y
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[0048] UA may also be determined as a function of one or more factors, such as the number of
"new" or unique pages associated with a document over a period of time. Another factor
might include the ratio of the number of new or unique pages associated with a document over a
period of time versus the total number of pages associated with that document. Yet another
factor may include the amount that the document is updated over one or more periods of
time (e.g., n % of a document's visible content may change over a period t (e.g., last m months)),
which might be an average value. A further factor might include the amount that the document
(or page) has changed in one or more periods of time (e.g., within the last x days).

GThe amount of content (UA) which changes over time and the frequency of those changes as
da | a2a20AF0SR R20dzySyida INB dzaSR (G2 RSGSNY

[0049] According to one exemplary implementation, UA may be determined as a function of
differently weighted portions of document content. For instance, content deemed to be
unimportant if updated/changed, such as Javascript, comments, advertisements, navigational
elements, boilerplate material, or date/time tags, may be given relatively little weight or even
ignored altogether when determining UA. On the other hand, content deemed to be
important if updated/changed (e.g., more often, more recently, more extensively, etc.), such as
the title or anchor text associated with the forward links, could be given more weight than
changes to other content when determining UA.

GThe types of changes to a pagee significant whereas minor changes to internal code and non
visible items or advertisements are not changes of true substance to the content or what the

reader or visitors will find of value and do not matter as much so significant content changes are

Y2NBE NBfSOIydo | LIRFGAY3I RSIFIR 2dzioz2dzyR t Ay

[0050] UE and UA may be used in other ways to influence the score assigned to a document.
For example, the rate of change in a current time period can be compared to the rate of change
in another (e.g., previous) time period to determine whether there is an acceleration or
deceleration trend. Documents for which there is an increase in the rate of change might be
scored higher than those documents for which there is a steady rate of change, even if that rate of
change is relatively high. The amount of change may also be a factor in this scoring. For
example, documents for which there is an increase in the rate of change when that amount of
change is greater than some threshold might be scored higher than those documents for which
there is a steady rate of change or an amount of change is less than the threshold.

620dzySyiia 6KAOK INB F2dzyR (2 KIF@S Iy Ay ONJH
'y AYONBIaAYy3d WIHY2dzyd 2F O2yiGaSyid OKIFy3asSQ o
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[0051] In some situations, data storage resources may be insufficient to store the documents
when monitoring the documents for content changes. In this case, search engine 125 may store
representations of the documents and monitor these representations for changes. For example,
search engine 125 may store "‘signatures' of documents instead of the (entire) documents
themselves to detect changes to document content. In this case, search engine 125 may store a
term vector for a document (or page) and monitor it for relatively large changes. According to
another implementation, search engine 125 may store and monitor a relatively small portion
(e.g., a few terms) of the documents that are determined to be important or the most frequently
occurring (excluding "stop words").

dln some instances, due to storage abilities or inabilities, a vector image, limited keyword data,
AAAYFGdz2NE 2NJ I LI NIAIFE R20dzySyid YIré 6S aidz

[0052] According to yet another implementation, search engine 125 may store a summary or
other representation of a document and monitor this information for changes. According to
a further implementation, search engine 125 may generate a similarity hash (which may be used
to detect near-duplication of a document) for the document and monitor it for changes. A change
in a similarity hash may be considered to indicate a relatively large change in its associated
document. In other implementations, yet other techniques may be used to monitor documents for
changes. In situations where adequate data storage resources exist, the full documents may be
stored and used to determine changes rather than some representation of the documents.

aln some instances a summary of a document or other techniques may be usedr®Ishited
AVF2NXYEGAZ2Y 2yie (G2 Y2yAOG2N) OKFy3aSa (G2 R2Q

[0053] For some queries, documents with content that has not recently changed may be more
favorable than documents with content that has recently changed. As a result, it may be
beneficial to adjust the score of a document based on the difference from the average date-of-
change of the result set. In other words, search engine 125 may determine a date when the
content of each of the documents in a result set last changed, determine the average date of
change for the documents, and modify the scores of the documents (either positively or
negatively) based on a difference between the documents' date-of-change and the average date-
of-change.

an some instances documents which have not changed may be better when there are multiple]
AAYAT I NI R20dzySyidao ¢KS | @SN IS RIFEGS 2F OKI
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[0054] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to a manner in which the
document's content changes over time. For very large documents that include content
belonging to multiple individuals or organizations, the score may correspond to each of the sub-
documents (i.e., that content belonging to or updated by a single individual or organization).

din a case where documents, sections of documents, or related subdocuments change, the scq
which is assigned may be assigned only to certain sections or subdocuments, and not tatiles e
R20dzySy o {SOlAz2ya 2F LI 3ISa sKAOK OKIyYy3aISR

Query Analysis

[0055] According to an implementation consistent with the principles of the invention, one or
more guery-based factors may be used to generate (or alter) a score associated with a
document. For example, one query-based factor may relate to the extent to which a document is
selected over time when the document is included in a set of search results. In this case, search
engine 125 might score documents selected relatively more often/increasingly by users higher
than other documents.

GThis process evaluates search habits, bounates, time on site, etc. to determine the quality of
R20dzySyia o6AGKAY aSkNOK NBadzZ da FyR FfdSN

[0056] Another query-based factor may relate to the occurrence of certain search terms
appearing in queries over time. A particular set of search terms may increasingly appear in
queries over a period of time. For example,_terms relating to a ""hot"’ topic that is gaining/has
gained popularity or a breaking news event would conceivably appear frequently over a
period of time. In this case, search engine 125 may score documents associated with these
search terms (or queries) higher than documents not associated with these terms.

@ KAA LINROSaa YSI adzaNBa T2 NJ I|hquediazbver tide whdre@difa |
particular term or terms begins to be searched more frequently, documents which contain the
GSN¥a gAff o0S3IAY (G2 Nry] KAIKSNI A LIS2LI S

[0057] A further query-based factor may relate to a change over time in the number of search
results generated by similar queries. A significant increase in the number of search results
generated by similar queries, for example, might indicate a hot topic or breaking news and
cause search engine 125 to increase the scores of documents related to such queries.

4 AFAYET GKAE LINRPOS&aa Aa t221Ay3 F2N I WwWodd |
whereas if a particular term begins to be searched more frequently, documents which contain the
term will be scored more positively as people are obviously lgop F2 NJ KA a Ay T
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[0058] Another query-based factor may relate to queries that remain relatively constant over time
but lead to results that change over time. For example, a query relating to "world series
champion” leads to search results that change over time (e.g., documents relating to a
particular team dominate search results in a given year or time of year). This change can be
monitored and used to score documents accordingly.

GThis process recognizes that queries could stay the same throughout a time period loettain
points the answers could actually change depending on events like a World Series Championship,

A =2 4 A x
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[0059] Yet another query-based factor might relate to the "staleness™ of documents returned as
search results. The staleness of a document may be based on factors, such as document
creation date, anchor growth, traffic, content change, forward/back link growth, etc. For
some queries, recent documents are very important (e.g., if searching for Frequently Asked
Questions (FAQ) files, the most recent version would be highly desirable). Search engine 125
may learn which queries recent changes are most important for by analyzing which documents in
search results are selected by users. More specifically, search engine 125 may consider how
often users favor a more recent document that is ranked lower than an older document in
the search results. Additionally, if over time a particular document is included in mostly topical
queries (e.g.,. "World Series Champions") versus more specific queries (e.g., "New York
Yankees"), then this query-based factor--by itself or with others mentioned herein--may be used
to lower a score for a document that appears to be stale.

dUsing query based data as well as the monitoring of how those results are used could signal ¢
AYRAOFGS OSNIIAYy R20dzyYSyda FNBE 6SGGSNI GKI vy

[0060] In some situations, a stale document may be considered more favorable than more
recent documents. As a result, search engine 125 may consider the extent to which a document
is selected over time when generating a score for the document. For example, if for a given
query, users over time tend to select a lower ranked, relatively stale, document over a
higher ranked, relatively recent document, this may be used by search engine 125 as an
indication to adjust a score of the stale document.

dUsing query based data as well as the monitoring of how those results are used is likely to aff
OSAGKSNI LRaAaAGAGStE e 2N yS3alIaAgSteo K2g || R2
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[0061] Yet another query-based factor may relate to the extent to which a document appears in
results for different queries. In other words, the entropy of gueries for one or more documents
may be monitored and used as a basis for scoring. For example, if a particular document
appears as a hit for a discordant set of queries, this may (though not necessarily) be considered a
signal that the document is spam, in which case search engine 125 may score the document
relatively lower.

df many different queries generate a document to appear and that document (through monitori
0KS NBadzZ §a yR dzaSNJ KIFIoAdao R2SayQi asSSy

will likely be deemed a poor result and/or may be scored lovdet 8 SR 2y A G &a dza§

[0062] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on one or more query-based factors.

@CKS FEIA2NRGKY FyR R20dzySyid a02NAy3 ae8adsSy

Link-Based Criteria

[0063] According to an implementation consistent with the principles of the invention, one or
more link-based factors may be used to generate (or alter) a score associated with a
document. In one implementation, the link-based factors may relate to the dates that new
links appear to a document and that existing links disappear. The appearance date of a link
may be the first date that search engine 125 finds the link or the date of the document that
contains the link (e.g., the date that the document was found with the link or the date that it was
last updated). The disappearance date of a link may be the first date that the document containing
the link either dropped the link or disappeared itself.

GThis process examines the dates at which links appear to reference a document , are updated
OKIy3aSRx a ¢Sttt a GKS RIFIGSa Fd 6KAOK f Ay

[0064] These dates may be determined by search engine 125 during a crawl or index update
operation. Using this date as a reference, search engine 125 may then monitor the time-varying
behavior of links to the document, such as when links appear or disappear, the rate at
which links appear or disappear over time, how many links appear or disappear during a
given time period, whether there is trend toward appearance of new links versus
disappearance of existing links to the document, etc.

GThis process examines and measures the behavior (both link growth and link decline) over tin]
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[0065] Using the time-varying behavior of links to (and/or from) a document, search engine 125
may score the document accordingly. For example, a downward trend in the number or rate
of new links (e.g., based on a comparison of the number or rate of new links in a recent time
period versus an older time period) over time could signal to search engine 125 that a
document is stale, in which case search engine 125 may decrease the document's score.
Conversely, an upward trend may signal a "'fresh’" document (e.g., a document whose
content is fresh--recently created or updated) that might be considered more relevant, depending
on the particular situation and implementation.

GAdownwaNR GNBYR 2F ySg fAyla t26SNB | &a02NBT

[0066] By analyzing the change in the number or rate of increase/decrease of back links to a
document (or page) over time, search engine 125 may derive a valuable signal of how fresh the
document is. For example, if such analysis is reflected by a curve that is dropping off, this may
signal that the document may be stale (e.g., no longer updated, diminished in importance,
superseded by another document, etc.).

oBy monitoring link behavior (increase verses decrease), scores can be determined to identify
L2 Lddzf F NAGeé 2F R20dzYSydaT R20dzySyida oKAOK K

[0067] According to one implementation, the analysis may depend on the number of new
links to a document. For example, search engine 125 may monitor the number of new links to
a document in the last n days compared to the number of new links since the document was first
found. Alternatively, search engine 125 may determine the oldest age of the most recent y % of
links compared to the age of the first link found.

6By monitoring link behaviorthe frequency of new linksan be identified andcomparedover a
period of timesincetheF A NB G f Ayl1a oSNBE F2dzyR G2 I+ R2O0d

[0068] For the purpose of illustration, consider y=10 and two documents (web sites in this
example) that were both first found 100 days ago. For the first site, 10% of the links were
found less than 10 days ago, while for the second site 0% of the links were found less than
10 days ago (in other words, they were all found earlier). In this case, the metric results in
0.1 for site A and 0 for site B. The metric may be scaled appropriately. In another exemplary
implementation, the metric may be modified by performing a relatively more detailed analysis of
the distribution of link dates. For example, models may be built that predict if a particular
distribution signifies a particular type of site (e.g., a site that is no longer updated, increasing or
decreasing in popularity, superseded, etc.).

0GAgain, by monitorng link behavior the frequency of new linksan be identified andcompared
over a period of timesince thefirst links were found to a document and identify a spike or decling.
Example: Site A could have more links than Site B overall, but Site B migcstie higher than Site
I Ay (KS S@Syd {AGS . KIFa Y2NB fAyla ¢KAOK
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[0069] According to another implementation, the analysis may depend on weights assigned to
the links. In this case, each link may be weighted by a function that increases with the
freshness of the link. The freshness of a link may be determined by the date of appearance/
change of the link, the date of appearance / change of anchor text associated with the link, date of
appearance / change of the document containing the link. The date of appearance / change of the
document containing a link may be a better indicator of the freshness of the link based on the
theory that a good link may go unchanged when a document gets updated if it is still relevant and
good. In order to not update every link's freshness from a minor edit of a tiny unrelated
part of a document, each updated document may be tested for significant changes (e.g.,
changes to a large portion of the document or changes to many different portions of the
document) and a link's freshness may be updated (or not updated) accordingly.

OA process in which there is an assigning of a freshness value to a link by looking at when the

link thoroughly to identify whether a change to the link or just the document is a minor or major
change, whether or not the section of the document was relevant to the &nkl whether or not

the links freshness value should be changed according to the significance of the modification t
overall document. Example, a link may or may not change, but depending on the significance ¢
the change to the document, in particulawhere the change was made within the document, (wa
iKS OKIFy3aS S@Sy 0Ot2asS G2 GKS tAVIO GKS Ay

[0070] Links may be weighted in other ways. For example, links may be weighted based on
how much the documents containing the links are trusted (e.g., government documents can
be given high trust). Links may also, or alternatively, be weighted based on how
authoritative the documents containing the links are (e.g., authoritative documents may be
determined in a manner similar to that described in U.S. Pat. No. 6,285,999). Links may also, or
alternatively, be weighted based on the freshness of the documents containing the links using
some other features to establish freshness (e.g., a document that is updated frequently (e.g., the
Yahoo home page) suddenly drops a link to a document).

0Some documents rank better solely based on their author or where they are published from. T
authority of a document (PatentMethod for node ranking in a linked databaset I 3 Swl y |
FaaAdya | GNHzAG fS@St 2y FdziK2NARGFGABS &2d

[0071] Search engine 125 may raise or lower the score of a document to which there are links as
a function of the sum of the weights of the links pointing to it. This technique may be
employed recursively. For example, assume that a document S is 2 years olds. Document S may
be considered fresh if n % of the links to S are fresh or if the documents containing
forward links to S are considered fresh. The latter can be checked by using the creation date of
the document and applying this technique recursively.

dFreshness, relevance and weight of links as well as the sources of those links are important.
instance, if Site A has links to Site B, the amount of benefit Site B receives is based, at least in
byi KS ¢SAIKGX NBtSOFyOS IyR FTNBakKySaa 27F (K
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[0072] According to yet another technique, the analysis may depend on an age distribution
associated with the links pointing to a document. In other words, the dates that the links to a
document were created may be determined and input to a function that determines the age
distribution. It may be assumed that the age distribution of a stale document will be very
different from the age distribution of a fresh document. Search engine 125 may then score
documents based, at least in part, on the age distributions associated with the documents.

oFreshness, relevance and weight of link sources are taken into account. For Example, if Site A
links to Site B, the age distribution dlfie links (which could be fresh or stale) pointing to Site A
YE1S8 | RAFFSNBYOS Ay (KS FY2dyli 2F 6SySTAL

[0073] The dates that links appear can also be used to detect **spam, where owners of
documents or their colleagues create links to their own document for the purpose of boosting the
score assigned by a search engine. A typical, ""legitimate’ document attracts back links
slowly. A large spike in the quantity of back links may signal a topical phenomenon (e.g.,
the CDC web site may develop many links quickly after an outbreak, such as SARS), or signal
attempts to spam a search engine (to obtain a higher ranking and, thus, better placement in
search results) by exchanging links, purchasing links, or gaining links from documents
without editorial discretion on making links. Examples of documents that give links without
editorial discretion include guest books, referrer logs, and "free for all" pages that let anyone add
a link to a document.

Gainy3d (22 YlIye Ayoz2dzyR fAyla (22 ljdaolite O
process is used to evaluate links which are acquired quickly or sites which seem to display little
editorial discretion with links (unrelated outbound links) tokevi dzI 0 S L2 aaAiof S

[0074] According to a further implementation, the analysis may depend on the date that links
disappear. The disappearance of many links can mean that the document to which these links
point is stale (e.g., no longer being updated or has been superseded by another document). For
example, search engine 125 may monitor the date at which one or more links to a document
disappear, the number of links that disappear in a given window of time, or some other time-
varying decrease in the number of links (or links/updates to the documents containing such links)
to a document to identify documents that may be considered stale. Once a document has been
determined to be stale, the links contained in that document may be discounted or ignored
by search engine 125 when determining scores for documents pointed to by the links.

dLosing links to a document quickly is a signal that a document is no longer relevant, is stale o
been superseded by another document. Once a document has been deemed of lesser value, the

links withinthe staleR2 OdzY Sy G f 2aS (GKSANI @l fdzS FyR ONB

An Interpretation of Patent Applications for the Google Algorithm by John Colascione — Page 26



An Interpretation of Patent Applications for the Google Algorithm by John Colascione —January 30, 2012

[0075] According to another implementation, the analysis may depend, not only on the age of
the links to a document, but also on the dynamic-ness of the links. As such, search engine
125 may weight documents that have a different featured link each day, despite having a very
fresh link, differently (e.g., lower) than documents that are consistently updated and consistently
link to a given target document. In one exemplary implementation, search engine 125 may
generate a score for a document based on the scores of the documents with links to the document
for all versions of the documents within a window of time. Another version of this may factor a
discount/decay into the integration based on the major update times of the document.

0A link which remains on a page which is updated significantly and often will continually freshe

its value as it is an indiation that despite frequent and significant changes, these links remain. I

addition, if a link remains on an unchanged page, and that page is not considered fresh either
through changes to its content or continual inbound links, the value of that link vii RA YA Y

[0076] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on one or more link-based factors.

@ NA2dza f Ayl o0FaSR FIFOG2NR gAfft | fG§SNI 6SAlL

Anchor Text

[0077] According to an implementation consistent with the principles of the invention,
information relating to a manner in which anchor text changes over time may be used to
generate (or alter) a score associated with a document. For example, changes over time in
anchor text associated with links to a document may be used as an indication that there has been
an update or even a change of focus in the document.

alf and when the anchor text of a link changes, there will be an expectation that there is a valid
reason why that links anchor text would have changed. For example, a change in anchor text
should be accompanied by a change ifth R2 OdzYSy & A G LRAyGa G2 6

[0078] Alternatively, if the content of a document changes such that it differs significantly
from the anchor text associated with its back links, then the domain associated with the
document may have changed significantly (completely) from a previous incarnation. This may
occur when a domain expires and a different party purchases the domain. Because anchor
text is often considered to be part of the document to which its associated link points, the domain
may show up in search results for queries that are no longer on topic. This is an undesirable
result.

df a document has many backlks pointing to it but the document suddenly changes in topic
significantly it is very likely that the backlinks to the document will no longer be counted. This is
indication that purchasing a domain name and changing its focus will not harness thédadklink
benefits. Furthermore, if at any time a document changes significantly, it may lose the value bei
F LILJX ASR G2 AG FTNRBY (GKS oFO1fAyla 6A0GK | yOK
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[0079] One way to address this problem is to estimate the date that a domain changed its
focus. This may be done by determining a date when the text of a document changes
significantly or when the text of the anchor text changes significantly. All links and/or anchor
text prior to that date may then be ignored or discounted.

df a document has many backlinks pointing to it but the document (or domain name) suddenly
changes in topic or focus significantly it is very likely that all backlifdentified to have existed

before the date of the significant change will diminish in value and those backlinks (since they are
y2 f2y3ISNI NBtSOLIyGao Attt y2 ft2y3ISNI oS 02 dzy

[0080] The freshness of anchor text may also be used as a factor in scoring documents. The
freshness of an anchor text may be determined, for example, by the date of appearance/change of
the anchor text, the date of appearance/change of the link associated with the anchor text,
and/or the date of appearance/change of the document to which the associated link points. The
date of appearance/change of the document pointed to by the link may be a good indicator of the
freshness of the anchor text based on the theory that good anchor text may go unchanged when a
document gets updated if it is still relevant and good. In order to not update an anchor text's
freshness from a minor edit of a tiny unrelated part of a document, each updated document may
be tested for significant changes (e.g., changes to a large portion of the document or changes to
many different portions of the document) and an anchor text's freshness may be updated (or not
updated) accordingly.

0A process in which there is an assigning of a freshness value to an anchorftaxtiok by looking
at when the link first appeared with its original anchor text and when it was updated. This process
will also examine the document to which the link points to thoroughly to identify whether a

change to the document is a minor or majohange, whether or not the section of the document
was relevant to the link and whether or not the links anchor text would be considered fresh based
on the change. This process will closely look to see if a change in the anchor text of the link is
accomp YASR o6& | NBfFGSR OKIFIy3aS Ay GKS R2Odzy{§

[0081] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to a manner in which anchor text
changes over time.

0A score for a link is based, at least in part, by its anchor text and may be altered (either positi\
or negatively) in the event the anchor text changes dependingtioa significance and determined
NEBF&2yAy3 2F (GKS OKFy3asS G2 GKS IyOK2N GSE
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Traffic

[0082] According to an implementation consistent with the principles of the invention,
information relating to traffic associated with a document over time may be used to generate (or
alter) a score associated with the document. For example, search engine 125 may monitor the
time-varying characteristics of traffic to, or other ""use" of, a document by one or more
users. A large reduction in traffic may indicate that a document may be stale (e.g., no longer be
updated or may be superseded by another document).

dTraffic trends monitored over time will altefeither positively or negatively) thecore of a
document. For example, significant reductions in traffic when measured over a period of time
would indicate that a document has become staleorisnbws 8 & A YL NI | y i (K

[0083] In one implementation, search engine 125 may compare the average traffic for a
document over the last j days (e.g., where j=30) to the average traffic during the month where the
document received the most traffic, optionally adjusted for seasonal changes, or during the last k
days (e.g., where k=365). Optionally, search engine 125 may identify repeating traffic patterns
or perhaps a change in traffic patterns over time. It may be discovered that there are periods
when a document is more or less popular (i.e., has more or less traffic), such as during the
summer months, on weekends, or during some other seasonal time period. By identifying
repeating traffic patterns or changes in traffic patterns, search engine 125 may appropriately
adjust its scoring of the document during and outside of these periods.

éSites having characteristics which indicate traffic spikes only during repeated timeframes such
seasonal or certain months (when monitored and arensistent over time) are treated differently
near or around those time periods as traffic evidence indicates the documents are more relevant
in, near or around those timeframes. Example: If traffic is high during J (month) each time it is
measuredoverdJSNA 2R 2F Y O0@SIFENDXI GNIFFAO A& Y2NEB

[0084] Additionally, or alternatively, search engine 125 may monitor time-varying
characteristics relating to "advertising traffic” for a particular document. For example, search
engine 125 may monitor one or a combination of the following factors: (1) the extent to and
rate at which advertisements are presented or updated by a given document over time; (2) the
guality of the advertisers (e.g., a document whose advertisements refer/link to documents
known to search engine 125 over time to have relatively high traffic and trust, such as
amazon.com, may be given relatively more weight than those documents whose advertisements
refer to low traffic/untrustworthy documents, such as a pornographic site); and (3) the extent to
which the advertisements generate user traffic to the documents to which they relate (e.g.,
their click-through rate). Search engine 125 may use these time-varying characteristics relating
to advertising traffic to score the document.
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0A process which examines outbound links to identidvertising traffic". These advertisinginks
can be measured for their trust, effectiveness and the quality of the advertiser. The documents
which they point to will be measuredsing timevarying traffic trendsto score the documer ¢

[0085] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to traffic associated with the
document over time.

CNITTAO GNBYRA (2 FyR FTNRBY | R20dzYSyid OFy

User Behavior

[0086] According to an implementation consistent with the principles of the invention,
information corresponding to individual or aggregate user behavior relating to a document over
time may be used to generate (or alter) a score associated with the document. For example,
search engine 125 may monitor the number of times that a document is selected from a set of
search results and/or the amount of time one or more users spend accessing the document. Search
engine 125 may then score the document based, at least in part, on this information.

@ 2dzy OS NI GS A& YSIadNBR G2 3ISYSNIGS 2Nk f

[0087] If a document is returned for a certain query and over time, or within a given time
window, users spend either more or less time on average on the document given the same or
similar query, then this may be used as an indication that the document is fresh or stale,
respectively. For example, assume that the query "Riverview swimming schedule" returns a
document with the title "Riverview Swimming Schedule.” Assume further that users used to
spend 30 seconds accessing it, but now every user that selects the document only spends a
few seconds accessing it. Search engine 125 may use this information to determine that the
document is stale (i.e., contains an outdated swimming schedule) and score the document
accordingly.

dWhen a document and its users behavior is measured over time, and the amount of time a us
spends on that document decreases or the bounce rate increases, this will be used to determir
that the document is now stale or out of date and the score fortt2 @ dzY Sy (i & K 2 dzf H

[0088] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information corresponding to individual or aggregate user
behavior relating to the document over time.

WseNJ 0 SKIF GA2NJ gAff 0SS dzaSR G2 Fft3dSNI I a02NEB
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Domain-Related Information

[0089] According to an implementation consistent with the principles of the invention,
information relating to a domain associated with a document may be used to generate (or
alter) a score associated with the document. For example, search engine 125 may monitor
information relating to how a document is hosted within a computer network (e.g., the Internet,
an intranet or other network or database of documents) and use this information to score the
document.

B2YFLAY VvIYSaz vIYS aSNUSNBR VR Lt | RRNBaas

[0090] Individuals who attempt to deceive (spam) search engines often use throwaway or
"doorway" domains and attempt to obtain as much traffic as possible before being caught.
Information regarding the legitimacy of the domains may be used by search engine 125
when scoring the documents associated with these domains.

oDomain namesan be used to determine the legitimacy of a web site or document. The rumor an
speculation on cheap through g1 & PmMdpd PAYTF2 R2YIAY yIYS NJ

[0091] Certain signals may be used to distinguish between illegitimate and legitimate domains.
For example, domains can be renewed up to a period of 10 years. Valuable (legitimate) domains
are often paid for several years in advance, while doorway (illegitimate) domains rarely are
used for more than a year. Therefore, the date when a domain expires in the future can be used as
a factor in predicting the legitimacy of a domain and, thus, the documents associated therewith.

OA clear indication hat domain name registration length is used to determine the legitimacy of a si
whereas a domain registered for ten (10) years is far more likely to be more legitimate than one
registered for only one (1) or two (2) years which is often the minimum dogmaiNB I A & G NI &

[0092] Also, or alternatively, the domain name server (DNS) record for a domain may be
monitored to predict whether a domain is legitimate. The DNS record contains details of who
registered the domain, administrative and technical addresses, and the addresses of name servers
(i.e., servers that resolve the domain name into an IP address). By analyzing this data over time
for a domain, illegitimate domains may be identified. For instance, search engine 125 may
monitor whether physically correct address information exists over a period of time,
whether contact information for the domain changes relatively often, whether there is a
relatively high number of changes between different name servers and hosting companies,
etc. In one implementation, a list of known-bad contact information, name servers, and/or IP
addresses may be identified, stored, and used in predicting the legitimacy of a domain and, thus,
the documents associated therewith.
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éDomain nameshould be registered with accurate and complete informani that does not change
often. This procesmaytry to establish a relation to the address of a web site wittaps or other
local servicesind monitor Wholsdata to find addresgson registrantsand try to match them with
other references to that business using sites like yellow pages, super pages or othetriosizd
directories to establish a genuine location as geographic searches become more important and
legitimate businesses usually have fiadle and verifiablecorrespondingphysicaladdressesThis
process likely already relies on the Addresses Verification Procedss b b dzY 6o SNJ t 2 a

[0093] Also, or alternatively, the age, or other information, regarding a name server associated
with a domain may be used to predict the legitimacy of the domain. A ''good'" name server may
have a mix of different domains from different registrars and have a history of hosting
those domains, while a "*bad’ name server might host mainly pornography or doorway
domains, domains with commercial words (a common indicator of spam), or primarily
bulk domains from a single registrar, or might be brand new. The newness of a name server
might not automatically be a negative factor in determining the legitimacy of the associated
domain, but in combination with other factors, such as ones described herein, it could be.

oHosting web sites on established name servers is more trusteldsting web sites on name servers
which do not allowlow quality sitesor many sites which have been identified as sp#@preferred.
maintaining a dedicatedP address which is not shared and used for 1 site onlgls® preferred
Example, a name server (NS1.NAMRSER.COM) may host all different things, or all similar thingg

[0094] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to a legitimacy of a domain
associated with the document.

0A domain name history, age, network relationship, ownership and other available information in
NBflGA2Y G2 I R2YIFAY yIFYS OFy FftGSNJI OSAGKSN

Ranking History

[0095] According to an implementation consistent with the principles of the invention,
information relating to prior rankings of a document may be used to generate (or alter) a
score associated with the document. For example, search engine 125 may monitor the time-
varying ranking of a document in response to search queries provided to search engine 125.
Search engine 125 may determine that a document that jJumps in rankings across many queries
might be a topical document or it could signal an attempt to spam search engine 125.

6A document which experiences a spikejomp in rankings for a particular term or group of terms
when monitored over a period of time will be examined closely to identify whether it is moving dug
a spam attempt or is related to a trending topic, theadter (either positively or negatively) itscaed ¢
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[0096] Thus, the quantity or rate that a document moves in rankings over a period of time
might be used to influence future scores assigned to that document. In one implementation,
for each set of search results, a document may be weighted according to its position in the top N
search results. For N=30, one example function might be [((N+1)-SLOT)/N].sup.4. In this case,
a top result may receive a score of 1.0, down to a score near 0 for the Nth result.

0A spike in rankings for a particular document can be monitored over a period of time to identify h
many places it moves and can influence future scores assigned to the document. How much a sit
moves within a period of time is measured aidter (either pasitively or negatively) its score.

[0097] A query set (e.g., of commercial queries) can be repeated, and documents that gained
more than M % in the rankings may be flagged or the percentage growth in ranking may be used
as a signal in determining scores for the documents. For example, search engine 125 may
determine that a query is likely commercial if the average (median) score of the top results is
relatively high and there is a significant amount of change in the top results from month to
month. Search engine 125 may also monitor churn as an indication of a commercial query. For
commercial queries, the likelihood of spam is higher, so search engine 125 may treat
documents associated therewith accordingly.

dTerms identified as highly competitive or related to business servicesa@mmercial services which
AKAFG FNRdzyR 2FGSyYy IINB GNBFIGSR gA0K Y2NB a0

[0098] In addition to history of positions (or rankings) of documents for a given query, search
engine 125 may monitor (on a page, host, document, and/or domain basis) one or more other
factors, such as the number of queries for which, and the rate at which
(increasing/decreasing), a document is selected as a search result over time; seasonality,
burstiness, and other patterns over time that a document is selected as a search result; and/or
changes in scores over time for a URL-query pair.

oDocuments which display characteristics which indicate they are being chosen more frequent|
during certain timeframes such certain months of a year are treated differently near or around
those time periods. Thimay affectnot only onedocumentbut an entire given URLdpmain).€

[0099] In addition, or alternatively, search engine 125 may monitor a number of document
(e.g., URL) independent query-based criteria over time. For example, search engine 125 may
monitor the average score among a top set of results generated in response to a given query or set
of queries and adjust the score of that set of results and/or other results generated in response to
the given query or set of queries. Moreover, search engine 125 may monitor the number of
results generated for a particular query or set of queries over time. If search engine 125
determines that the number of results increases or that there is a change in the rate of increase

An Interpretation of Patent Applications for the Google Algorithm by John Colascione — Page 33



An Interpretation of Patent Applications for the Google Algorithm by John Colascione —January 30, 2012

(e.g., such an increase may be an indication of a "hot topic’’ or other phenomenon), search
engine 125 may score those results higher in the future.

déDocumentddentified as related to trending or hot topics can ldisplayed differently (likely
higher in the results) due ta Wo dzl 1T @ndiGatin@aisiyiNficant interest in this information
¢tKSaS INB |faz2z YSIFadaNBYSyida 2F y20 2yfteée G2

[0100] In addition, or alternatively, search engine 125 may monitor the ranks of documents over
time to detect sudden spikes in the ranks of the documents. A spike may indicate either a
topical phenomenon (e.q., a hot topic) or an attempt to spam search engine 125 by, for
example, trading or purchasing links. Search engine 125 may take measures to prevent spam
attempts by, for example, employing hysteresis to allow a rank to grow at a certain rate. In
another implementation, the rank for a given document may be allowed a certain maximum
threshold of growth over a predefined window of time. As a further measure to differentiate a
document related to a topical phenomenon from a spam document, search engine 125 may
consider mentions of the document in news articles, discussion groups, etc. on the theory
that spam documents will not be mentioned, for example, in the news. Any or a combination
of these techniques may be used to curtail spamming attempts.

dThresholds on rankings are used to control how fast pages can rank. Documents are often
assignedhresholdlimits on gains in search engine rankings whereas a document can only mov
quickly to the top, althoughwhen something is discussed inK Bewst it could be naturally
expected togenerate linksmore quicklythan on averageand maybecomepopular, soa document
may need to be pushedp quickly. In such instancess document could bgiven| fré¥LJ @ Q

~

normal thresholdlimits for quick gainsinlr y {1 Ay 34> adzOK a | ySga

[0101] It may be possible for search engine 125 to make exceptions for documents that are
determined to be authoritative in some respect, such as government documents, web
directories (e.g., Yahoo), and documents that have shown a relatively steady and high rank over
time. For example, if an unusual spike in the number or rate of increase of links to an
authoritative document occurs, then search engine 125 may consider such a document not to be
spam and, thus, allow a relatively high or even no threshold for (growth of) its rank (over time).

éNormal thresholds on pages may fmverlooked or givert frée pas§ R dzS G 2 rishdiza
domains could be able to rank a new document rather quicklgdause the publisher is trusted

[0102] In addition, or alternatively, search engine 125 may consider significant drops in ranks
of documents as an indication that these documents are ""out of favor' or outdated. For
example, if the rank of a document over time drops significantly, then search engine 125 may
consider the document as outdated and score the document accordingly.

dWhena document is superseded by other documents which mshdown (lowers its rankings)

it may no longerbe consideredmportant or desirablebased on the theory thait did not maintain
enough use, reference or links to keep it well rankadsearch resultsAllowing a site to fall in
NFYy1Ay3a F2NI I LISNA2R 2F GAYS O2dZ R ONBI (S
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[0103] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information relating to prior rankings of the document.

dProcesses will be used to alter (either positively or negatively) a score of documents or entire
R2YlIAya o0lFlaSR 2y (KS AYyT2NX¥IGA2Y NBfIFGSR ¢

User Maintained/Generated Data

[0104] According to an implementation consistent with the principles of the invention, user
maintained or generated data may be used to generate (or alter) a score associated with a
document. For example, search engine 125 may monitor data maintained or generated by a
user, such as "bookmarks," "favorites," or other types of data that may provide some indication
of documents favored by, or of interest to, the user. Search engine 125 may obtain this data either
directly (e.g., via a browser assistant) or indirectly (e.g., via a browser). Search engine 125 may
then analyze over time a number of bookmarks/favorites to which a document is associated to
determine the importance of the document.

OA clear indication that bookmarks (the process of adding somethto a browsers favorites tab) can
be used to alter a score of a document (either positively or negatively) depending on the data
gathered on the frequency and number of users who add or remove favorites and bookmarks. Th
process will attempt to gathethis user information either directly from the users browser or some
otherbrowseradd2y f A1S | ONRGgaSNI R2gyf2FRSR L} dz3Ay

[0105] Search engine 125 may also analyze upward and downward trends to add or remove the
document (or more specifically, a path to the document) from the bookmarks/favorites lists, the
rate at which the document is added to or removed from the bookmarks/favorites lists, and/or
whether the document is added to, deleted from, or accessed through the bookmarks/favorites
lists. If a number of users are adding a particular document to their bookmarks/favorites lists or
often accessing the document through such lists over time, this may be considered an indication
that the document is relatively important. On the other hand, if a number of users are
decreasingly accessing a document indicated in their bookmarks/favorites list or are
increasingly deleting/replacing the path to such document from their lists, this may be
taken as an indication that the document is outdated, unpopular, etc. Search engine 125
may then score the documents accordingly.

IS

dScoring of a document will likely take place based on the frequency of adding or removing
bookmarks as well how often the bookmarks are used. Example: Bookmarks used often would b
deemed important documents while bookmarks no longer being used often witleey were being
used often during a prior period of time may be deemed less important and this will affect the sco
of these documents which will or is likely to affe@ither positively or negativelyjhe documents

re
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[0106] In an alternative implementation, other types of user data that may indicate an
increase or decrease in user interest in a particular document over time may be used by
search engine 125 to score the document. For example, the *'temp** or cache files associated
with users could be monitored by search engine 125 to identify whether there is an increase or
decrease in a document being added over time. Similarly, cookies associated with a particular
document might be monitored by search engine 125 to determine whether there is an upward or
downward trend in interest in the document.

oCookies from web browsers, temp files, cached files or other types of data from users computer
YIe 0SS dzaSR (2 ARSyYydGAFe (NBYyR&a |yR KFroAlda ¢

[0107] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on user maintained or generated data.

dProcesses will be used to alter (either positively or negatively) a score of dontsrimsed on the
AYF2NXYIEGA2Y NBEFGSR gAGK dzaSNJ ISYSNF G§SR RI

[0108] According to an implementation consistent with the principles of the invention,
information regarding unique words, bigrams, and phrases in anchor text may be used to
generate (or alter) a score associated with a document. For example, search engine 125 may
monitor web (or link) graphs and their behavior over time and use this information for scoring,
spam detection, or other purposes. Naturally developed web graphs typically involve
independent decisions. Synthetically generated web graphs, which are usually indicative of
an intent to spam, are based on coordinated decisions, causing the profile of growth in anchor
words/bigrams/phrases to likely be relatively spiky.

oSynthetically generated web graphSPAM): drying anchor texts and diversifying placements
appearsasa more naturalbehaviorso keywords in anchor text are evaluatexer periods oftime® €

[0109] One reason for such spikiness may be the addition of a large number of identical
anchors from many documents. Another possibility may be the addition of deliberately
different anchors from a lot of documents. Search engine 125 may monitor the anchors and
factor them into scoring a document to which their associated links point. For example, search
engine 125 may cap the impact of suspect anchors on the score of the associated document.
Alternatively, search engine 125 may use a continuous scale for the likelihood of synthetic
generation and derive a multiplicative factor to scale the score for the document.

oSynthetic generatior(SPAM)Ancha text linksmay no longer provide credit & maximum threshold
for those anchors has already beenet within a period of spikes of such links being acquiredsl
important to vary anchor text and link diersity as naturally as possible. Gaining too many links with
matching anchor text too fast is a signal ofisthetic link generationo I & LJ- Y | (G S Y LI

N
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[0110] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part,_on information regarding unique words, bigrams, and
phrases in anchor text associated with one or more links pointing to the document.

dAnchor text and linkrelationships, especiallywithin periods of time wherespikesoccurin links being
acquired can alter (either positively or negaA St ¢ 0 G KS a02NXB 2F | 4S

Linkage of Independent Peers

[0111] According to an implementation consistent with the principles of the invention,
information regarding linkage of independent peers (e.g., unrelated documents) may be used
to generate (or alter) a score associated with a document.

@ KS yI YS da&Ly R @Unisigtdd)Ss/given to Sdeidnits which contain links to other
documents deemed not relevant. Having links from independent peers air (negatively) the
score of a documentAcquiring inboundinks from unrelated documentmay becounterproductivep €

[0112] A sudden growth in the number of apparently independent peers, incoming and/or
outgoing, with a large number of links to individual documents may indicate a potentially
synthetic web graph, which is an indicator of an attempt to spam. This indication may be
strengthened if the growth corresponds to anchor text that is unusually coherent or discordant.
This information can be used to demote the impact of such links, when used with a link-
based scoring technique, either as a binary decision item (e.g., demote the score by a fixed
amount) or a multiplicative factor.

@ aLA1S Ay GKS ARSYUGAFAOF(GAZ2Y 2F ALYRSLISYRS
outbound or inbound is likely to suggest spam attempts and remove the influence that these link
have (demote their score). Acquiring or providingrelatedlinks is likelycounterproductivep €

[0113] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on information regarding linkage of independent peers.

GAcquiring or providing links to or from unrelated documentncalter (ikely negatively) the score of]
either documens as links to or fronindependent peergan suggest aynthetic web grapl® €

Document Topics

[0114] According to an implementation consistent with the principles of the invention,
information regarding document topics may be used to generate (or alter) a score associated
with a document. For example, search engine 125 may perform topic extraction (e.g., through
categorization, URL analysis, content analysis, clustering, summarization, a set of unique low
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frequency words, or some other type of topic extraction). Search engine 125 may then monitor
the topic(s) of a document over time and use this information for scoring purposes.

éDocument topics, general themes, keywords, and URlesmonitored overperiods of time where
changes thatoccur can alter (either positively or negatively) the score of a web site or docurgent.

[0115] A significant change over time in the set of topics associated with a document may
indicate that the document has changed owners and previous document indicators, such as
score, anchor text, etc., are no longer reliable. Similarly, a spike in the number of topics could
indicate spam. For example, if a particular document is associated with a set of one or more
topics over what may be considered a "stable” period of time and then a (sudden) spike occurs
in the number of topics associated with the document, this may be an indication that the
document has been taken over as a "doorway" document. Another indication may include the
disappearance of the original topics associated with the document. If one or more of these
situations are detected, then search engine 125 may reduce the relative score of such documents
and/or the links, anchor text, or other data associated the document.

dif a document is somewhat steady in topic for a long period of time and suddenly becomes used
seems to be used for nftiple new purposes, that change could affect the score (either positively of
negatively) of the document and any partféhe document including links or anchor texts used withi
the document.Suggests the identification adites which becomg@ossible inventoryor links.€

[0116] In summary, search engine 125 may generate (or alter) a score associated with a
document based, at least in part, on changes in one or more topics associated with the document.

GChangeA Yy R 2 OdzY S goiild afféctzhie)acOré (éither positively or negatively) of the documer
and any part d the document including links or anchor texts used Wity (1 KS R 2 OdzY S|

Exemplary Processing

[0117] FIG. 4 is a flowchart of exemplary processing for scoring documents according to an
implementation consistent with the principles of the invention. Processing may begin with server
120 identifying documents (act 410). The documents may include, for example, one or more
documents associated with a search query, such as documents identified as relevant to the
search query. Alternatively, the documents may include one or more documents in a corpus or
repository of documents that are independent of any search query (e.g., documents that are
identified by crawling a network and stored in a repository).

z2aidfe I KINRgINBE RSAONARLIIAZ2Y | VR RSTFAVAILI
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[0118] Search engine 125 may obtain history data associated with the identified documents
(act 420). As described above, the history data may take different forms. For example, the
history data may include data relating to document inception dates; document content
updates/changes; guery analysis; link-based criteria; anchor text; traffic; user behavior;
domain-related information; ranking history; user maintained/generated data (e.g.,
bookmarks and/or favorites); unigue words, bigrams, and phrases in anchor text; linkage
of independent peers; and/or document topics. Search engine 125 may obtain one, or a
combination, of these kinds of history data.

dProcesses will check everything possible. Historical data, content, domain name and creatior]
RFiSa 2F R20dzySyida FyR !w[Qax yOK2N GSEI
behavior,etc. Make a great website, éep the site alive, changing, growing and buzzihg

[0119] Search engine 125 may then score the identified documents based, at least in part, on the
history data (act 430). When the identified documents are associated with a search query,
search engine 125 may also generate relevancy scores for the documents based, for
example, on how relevant they are to the search query. Search engine 125 may then combine
the history scores with the relevancy scores to obtain overall scores for the documents. Instead of
combining the scores, search engine 125 may alter the relevancy scores for the documents based
on the history data, thereby raising or lowering the scores or, in some cases, leaving the scores
the same. Alternatively, search engine 125 may score the documents based on the history data
without generating relevancy scores. In any event, search engine 125 may score the
documents using one, or a combination, of the types of history data.

oDocuments maybe scorel by any combination ohistory data, relevancydata or search query
information. Document scoremay be altered (either positively or negativehd @ S A (1 K S NJ

[0120] When the identified documents are associated with a search query, search engine
125 may also form search results from the scored documents. For example, search engine
125 may sort the documents based on their scores. Search engine 125 may then form references
to the documents, where a reference might include a title of the document (which may contain a
hypertext link that will direct the user, when selected, to the actual document) and a snippet (i.e.,
a text excerpt) from the document. In other implementations, the references are formed
differently. Search engine 125 may present references corresponding to a number of the
top-scoring documents (e.g., a predetermined number of the documents, documents with scores
above a threshold, all documents, etc.) to a user who submitted the search query.

oProcesses will display the search results taking information from the pages where deemed
NEf SOlIyid YR dzaSTdzZ (2 GKS dzaSNJ 6KAOK gAff
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[0121] Systems and methods consistent with the principles of the invention may use history
data to score documents and form high quality search results.

@ KS aSIkNOK Sy3IAyS dzaSa KAaAG2NAO RIEGFE AG OF

[0122] The foregoing description of preferred embodiments of the present invention provides
illustration and description, but is not intended to be exhaustive or to limit the invention to the
precise form disclosed. Modifications and variations are possible in light of the above
teachings or may be acquired from practice of the invention. For example, while a series of
acts has been described with regard to FIG. 4, the order of the acts may be modified in other
implementations consistent with the principles of the invention. Also, non-dependent acts may be
performed in parallel.

@ KS AYy@SyiliArz2y dzaSa SOSNEGKAY3I RSAONAOSR K

[0123] Further, it has generally been described that server 120 performs most, if not all, of the
acts described with regard to the processing of FIG. 4. In another implementation consistent with
the principles of the invention, one or more, or all, of the acts may be performed by another

entity, such as another server 130 and/or 140 or client 110.

CKS AVvoOSYyiAazy LINROSaasSa RIGFE a RSaONROSR

[0124] 1t will also be apparent to one of ordinary skill in the art that aspects of the invention,
as described above, may be implemented in many different forms of software, firmware, and
hardware in the implementations illustrated in the figures. The actual software code or
specialized control hardware used to implement aspects consistent with the principles of the
invention is not limiting of the present invention. Thus, the operation and behavior of the
aspects were described without reference to the specific software code--it being understood
that one of ordinary skill in the art would be able to design software and control hardware
to implement the aspects based on the description herein.

dThe entire invention as well as its processing, data sigeaand configuration is based upon

software code and hardware elements consistent with the illustrations and descriptions herein,
it is to be understood that any software, hardware or skill set not specifically referenced here c(
beusedandimplemgi SR G2 O2YLX SGS G4KS NI 2F GKS A
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