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Why do we need freshness in
web authority rankings?



Freshness Matters
L Motivation

Freshness is all about links &
pages which were created or
changed recently.

Contrary to that: stale pages and
links.




Freshness Matters

‘—Motivation

Google

3 Ales
(@ Bilder
B videos
 Biogs
< e

Riegelsberg
= Standort ndem
Das Web
Seiten auf Dautsch
Saien aus
Deutschiand

Alle
Letzte Woche

 Mehr Optionan

| sigi

Ungetat 470,00 Ergoriss (0.7 Sokunsin)

> ACM SIGIR Special Interest Group on Information Retrieval Home Page
e Seite ubersetzen ]

acqmshan - penzsion srae, kel and ditrbution
Amiche ¢

SIGRLst

o Forum
General Information

risse von sigicorg »

ACM SIGIR - Publications . - Diese Seits tbersetzen|
Tho ACM SIGI "
is the major intermational orum for he presentation o ng
i o Proe-Browse i Gache - Abiche Soten
Welcome to SIGIR | Home [ Diese Seit dbersetzen]

) atemporary
:Em\ agmy g e Amefcan pulc 2 3 vl r s

Abviche Sei

home [ACM SIGIR 2010] 7 Q - 11. Nov -  Diese Seie Gbersetzen]

26 Jul 2010 .. ACM-SIGIR 2010 was held at UriMai, Geneva, Swizeriand batwosn 19th and
23rd of Jiy 2010. Thanks to il the participans!

o sigie2010.0rg/ - Im Cache - Ahnche Seflen

ELL [Diese Seits Gbersetzen ]
(GIR
R s Dovopment i riomalon Revova oy 25 Asgu
ot g it I o Aovicoe Soen
25, SIGIR 2003 Toronto, Canada [Diese Seits Gbersstzen]
T
feen ecmont i lomaion Rt Ly 28 gl
ot i Coche - Ronicn Seter
8 Weitere Ergebrisse anzeigen von informatikuni-&

SIGIR08 - Singapore [Diese Sefte dbers:

etzen |
24 1200 IR s e majr ematonlorum or e rseniatonf rew rsear
of

2008 o G S Sion

[Diese Seits ibersstzen]

domonsiaionof now sy and schios i o brod
G G e o SG2005) - Cache eiten

SIGIR { Diose Sete Gbersetzen ]
Browse SIGIR: Annual ACM Conference on Research and Developmentin .. 2010
Proceading N

portalacm org/browse._dl.cim?lnket

part-sereshidx.-col.

David Isenberg: October 2010 SIGIR Quarterly Report [ Diese Sefte db
Nov 2010 )

Jeased October 30, N
wanw hufingtonpost com Joctober-2010-sigir-quarte_ b 779303 hml - Im Cache

123456780910 Vorwirts

Anpassungen anzeigon  Suchtpps.

Google-Startsets  Werben mit Google  Urtermehmensangsbots  Datenschutz

Suche

Ober Google



Freshness Matters

‘—Motivation

Google (=

Seto 2 o1 unge 479,000 Ergebnisson (0,10 Sekunden) Enoteri Suche

> S1aIr 2006 ¢ C. - Disa ot orsozon |
’ 30 1012010 sig Copy 2006 | Dark Marble by CMS Daveloper Web. |
(&1 Bilder Powered by Wordress. Rv\um o pagetop.
B Videos wwrw.3igir2006.org/ Ahniiche Seiten
W Biogs grams guug\e[ACM SIGIR 20101 [ Diese Seite tbersetzen |
I Mehr eitrage - Letzor Entrag: 26,
To sy s, o s hn 21 Ju 2010, -l o aurope-aveni@googl com wth e
subject heading ‘Google SIGIR 2010 Conforcnce.
Riegelsberg winwigir2010.0rgidoku pp7d=grant... - Im Cache - Aniche Sofon
Standort indem
107 SIGIR 2010.£ Q - [ Dlss St oargzan
Dateiormat POFiAdobe Acrbat - Schralan

751 2010 . SIGIR Wodkahop o Featre Generation and Sl for Informaten Re-
SIGIR conforonce on Rosearch and dovelopment in

Das Web
Soiten auf Doutsch

Seiten aus. ‘alex.smola.org/workshops/sigir10/contrib/sigir.
Feehind
Ao Federal News Radio 1500 AM: SIGIR: Defense can' account for $87 ..
Sere Shersoren]
Lo Wocho SDises

s Sederalnewsradio.com/7rid=368s;

012362 - In

Veruandio
ucnaniragen ron SIGIR 2010 1Deso S harssizon]

rmat. POFIAdobe Acrobat - Sche s
aiaho: 2010 Arche Aol

Mt Optionen

(cse
w5, cm.odul-vitorlpapers/CSE2010-Proceedings pdf

Soite Ubersetzon]

Welcome to The 34th Annual ACM SIGIR Conference
34th Annual ACM SIGIR

TatSeng Chua, ‘gapore. SIGIR
wwwsigir2011 org/ - Im Cache

IGIR90 - SIMS ' - [ Disse Sete ibersetzen]
wn2.5ims borkoloy.odulresaarchy../sigird9! - Abriiche Seiten

SIGIR - Wikipedia, the free encyclopedia < . - [ Diese Seite ibersetzen ]

SIGIR may reer to: SpecialInspector Ganarl o raq Recanstuction - Spaci ntarst Group
on nformaton Retrieval s Speca nteres: Group (S10) o

en.wikipodia.org/wk/SIGIR - Im Cache - Ahnliche Saiten

SIGIR 2010: Query Representation and Understanding 77 Q - [ Diess Seit tbersetzen]
SIGIR 2010 Qury Represoaton and Undurstandng v Procoedigs;nvid

Speskers: Acceple Papers Workshop Program; Call For Papers -
Gircs.umass edulsigir2010/aru - Im
von SIGIR 2010 [Diese Seite tbersetzen |

- PDF/Adobe Acrobat - Schellansichi

SIGIR 010, o, Sutserand.Joy 1925, 291, Lrge-Sele istbut ystms o
Information Retreval. Workshop of the 33 rd. Annual Interafonsl .
Wit org/wp-contentiuploads/2010/05/L SDSIR2010.pdf

< G00000000000gle »

9101

Suchtipps  Fesdbac

Google-Starseite  Werben it G

e Untemehmensangebole  Datenschutz

Ober Google




Freshness Matters

‘—Motivation

YaHoOO!,

DEUTSCHLAND

9
1.450.000 Ergebnisse
sigir:

Al Treffer anzeigen

W Wikpeda

Web Bider Video Lokale Suche Shopping Nachrichten Mehr

Suche: @ DasWeb O Seften auf Douts:

Welcome to SIGIR | Home
- General for Iraq (SIGIR), a tempc 19 .. Awards

Leadersnip Orgarizationl Chart OIRFAG Lo

wnwsigirmil -

SIGIR Information Retrieval

iressos isus angig rom theory o user demands inthe appcation of camputers to
e scpiton ORI Boiin, Ciney -ty 2426, 201
www.sigi.org - In Ca

27th Annual International ACM SIGIR Conference 2004
B 7 Amual mamatonst AC ISR Corference i o ot i e Uwerstyof
Sheffield, for

www.sigir org/sigir2004/index himi - m Cache

SIGIR - 2
wwwsigir.com

SIGIR - Uperseize:
Contents - SIGIR 2008 Home Page
Workshopan lagiasm ralyis,
rmatik.uni-trier.de~ley!

Proceedings of the SIGIR 2007 Intemational
9. SIGIR 2006: Seatte, WA, USA ..
Iconflsigirfindex i - 61 Im Cache

o VT Ayrcopeutr IT cepsic CepaycHoe ...
WT ayrcoponr.

KOMISTEPOB 10 .. KEANMAMLIPOBaHHHE MEHEIDKEps: OTBETST Ha 800G, NOMoryT
noaoGpars addexmmansie

sigirru - Im. C

IT outsourcing — UT Ayrcopeurr Cepaictoe
A Dy

T yrcope Canr-
uenow .

6
wwww.sigir.ruit

SIGIR - Wikipedia, the free encyclopedia -

SIGIR. From Wikpecis, the free encycopedia. Jump o: navigation, . Retrsved from
Categories:

en.wikipedia.orghikiSIGIR - Im Cache

SIGIR'08 - Singapore -

SIGIR 2008 . SIGIR is the major intermational orum for the proseriatin of now resoarch
. Powsred by hck Pagerank © Copyright 20072008 ACM SIGIR -

Vw:sigir2008.0rg

home [ACM SIGIR 2010] - Upers
'AGW SIGIR 2010 Home.News. imporiant daes. Paricpate Rogataton... 3 Anvual
ACM SIGIR Conference. 19-23 July 2010, Geneva, Switzerland ..
www.sigir2010.orgldoku.php -

1.2 3 4 56 7 8/ 9 10 11 Wetero>

Suche

Suche




Freshness Matters

‘—Motivation

YaHoO!

DEUTSCHLAND

1.450.000 Ergabrisso i
sigir:

Alle Treffer anzelgen

W Wiipedia

Web _Bider Video _Lokale Suche _Shopping _Nachrichten _Mehr
sig

Suche: @ DasWeb O Seften auf Deutsch

Awards Leadership Orgamzahona\ Chart SIGIR FAQ Law . SIGIR repors adiisttivly
the Secretaries of State
wwwsigirmillabout - Im Ca

SIGIR 2009 Archive | SIGIR'09 -
‘The SIGIR 2009 conference ran July 19-23, 2009, in Boston, Massachusatts, at the ...
Ciick on any tem for the archived detais about SIGIR 2009. Sun
wwwsigir2009.0rg - I

Conference venue | SIGIR'09 -
123206 Anril AGMISIGIR Conforence Jl 1623 2009.Home, Conference vee
SIGIR 2000 il be ok in Boson, Massachsats,a th Sheraton BostonHotl .
sigir2009.orglvenue - I C:

Special Inspector General for Irag Reconstruction - 0 0

Coaltion Provisional Authority Office of Inspector General SIGIR®)|
(CPAIG). SIGIR s an independent government agency.
en.wikipedia.orghwiki/Special_inspector.

General_for_Iraq_Reconstruc..- I

SIGIR « 2005 - Ubersetze
SIGIR st majrnematonl for o (e resaiaton ofnew esearh .. Th 281
wal International ACM SIGIR Conference wil be held at the Pestana

wwwdec.ufmg brieventos!

19ir2005 - Im Cache

SIGIR 2000 -
SIGIR 2001 (New Orears, USA) T contacthe SIGIR 2000 arganizers,pease ool
sigir@aueb g .. [ Last updated: 07.07.2000. © 1999 - 2000 | Athens University

i aueb.griconferencesisigir2000 -

SIGIR 2001 Conference Home ot

The 24 Annial nematonal AGH SGIR Conforence on Research and Development ..
is now available: Techniques for

www2.sis.pitt edul~sigir01 - Im Cache

Sigir — Blogs, Pictures, and more on WordPress - o
The Lateston Goractors Fm SIGIR . SIGIRs Lales 01 PMs . SIGIR's Special
Gonaral Advocaesfor New Crl-Mitary Offca

en.wordpress.com/tag/sigir -

Project Tripod - Ui
Autoraticlly - Automaing capton creation. The pimary cbjecteof Tpod s o
Agstyng an imaesve muisucickoary spprosch Trpod v

sigir.shef.a

SIGIR Forum, Volume 39
The SIGIR 2005 15-16. Jussi Karl

<zuick | 1 2

456 (7 (8 ]9/[10 Weitere >

Suche

Suche



Freshness Matters

‘—Motivation

Web Bider Video Lokale Suche Shopping Nachrichten _Mehr

YAHOOL sigir Suche

DEUTSCHLAND

Suche: @ Das Web fen auf Deutsch

SIGIR Information Server has moved
Tho SIGIR Information Sorvor Has Movod. s now located at ACM. Plaase update your
‘bookmarks st and any peges that point to this sit. .
whww.cs.virginia.edu/~cyberia/sigi -

SIGIR

The ACM Digal ey i ublshed b the Assoison orComputing Mactiney. .
Terms of Usage Pracy Polcy G of Etics o

portalacm orgfon cm7d-S

1.450.000 Ergobnisso ur
sigir

The Special Interest Group for Information Retrieval (SIGIR) - U1 n
SIGIR welcomes members working In all aspects of Information storage, retrieval, .. This

www.acm.uiuc.edusigir - Im Cacl

Besetzung des Irak: Immer noch ein kriminelles Unternehmen

Die Medien berichten bei i

einem fingeren Bericnt untersucht der SIGIR die Aroeitsner Task Force des -
‘wsws.org/de/2000/feb2009/irak-19.shimi

DBLP Record 'conflsigir/ShenSYCO' - Uers
inproceedings{DBLP:conflsigir/ShenSYCOB, autthor = {Dou Shen and Jian-Tao Sun and ...
the 29th Annual Internatonal ACM Research and D
dblp.uni-trier.dalrec/bibtex/corf/sigir/ShenSYCOS - Im Cacho

DBLP Record 'conf/sigir/XueDYYO08' -
Inproceedings(DBLP:conlsigir’XueDYY0B, author = {Gu-Rong Xue and Wenyuan Dai
- SIGR Confarsos on Resssrch and Devalopment i riomaton Rekival SIGIR .

bip.uni-trierdelrecibibtexlconflsigir/XueDYY08 - e

Host and Share your Photos and Videos - sigir.jpg -

hack.
Isigirpg ... page=! b\cgwﬁ(&smp”es' i jog-* tile="QuickPost'> <img ...

img9.imageshack.us/isigir g -

PubZone - SIGIR'95, ings of the 18th Annual ACM
SiGIRS, Procsedings o the 16th Annual Inernational ACM SIGIR Conference on
Seattle, Washington, USA, July 9-13, 1995 (Special Issue of the SIGIR Forum) 1995
wwnpubzone.org/dblplconf/sigir/95 - Im Cach

SIGIR 95 Trp Roport- Ooarsetzo
paned on Monday with dees. .. Ed

Fox had a chanca o niroducs the variovs corference and SIGIR py

whww.cs.umbe.edu/nicholas/sigirds htm|

Eurospider: Home

Name Matching MCS KYC SIGIR Industry Track Podcasts CPM Desklop Experten ... The
SIGIR 2010 ndusy Tack organized by David Herpor (Google, Swizeriand) ..
www.eurospider.com -

<zuick | 1] 23 4|5 [67/8] 9 10 11 Wetere>

sigir Suche



Freshness Matters

‘—Motivation

YaHOO!,

DEUTSCHLAND

Web Bider Video Lokale Suche Shopping Nachrichten Mehr
sigir

Suche: @ DasWeb O Seften auf Deutsch

PubZone - SIGIR 67: ings of the 20th Annual ACM

him. Bookmark: Below yor . SIGIR ‘97
Procsacings of e 30h Al btamatora ACM SIGIR Conference on .

isigirio7 -

sigir

Sigir 2005 aftermath - Ubersetze

ir 2005 sirmat. Biog st search, SEO and al hngs schnclogy Hame, Disclosure
. Sigir 2005 :ﬂsvmzlh Disclosure by Nothing found for 2010 01
\wo:sigir2008.0rg - Im Cache

Joooks.0if ALIGN="BOTTOM" ALT

<IMG SR
. of th

SIGIR 05, Sgnatur: 2005 RES SR Signatur: ooe RES. Kommrtar prostel

SIGIR 2000: Day 1-
Trecomnected with somo of i SIGIR regulars whom Id missed last year
20 St 20101 9un 27,2010 a1 821 pm

thenoisychannel.com/2000/07/21/sigir-2009-day-1 -

Yahoo! at SIGIR 2008 | Yahoo! Research - Ube

“n Inormation Retreval (SIGIR) rough . Overa, e woek at SIGIR 2008 was &
signiicant showcase oftalent, research .. Yahoo! SIGIR papers
research.yahoo.com/node/2342 - Im Cache

SIGIR 91 : ings of the Fourteenth Annual

Getthis from a library! SIGIR '91 : proceedings of the Fourteenth Annual International
ACMISIGIR Conference on Research and Development in Information Retrieval

SIGIR -
Contorta - SIGIR 2008 Homo Page .. Confnis - SIGIR 2007 Home Page. Bomo Siah
Moshe Koppsl, 2 -

Welcome to The 34th Annual ACM SIGIR Conference -
e 3th Annusl. ACM SIGIR Corfrence Web i, Impotan Dkss. Ricardo Baeza-
tes, Yahoo! Reseavch TatSeng Chua, National Universiy of Singapore. SIGIR .
. sigir2011.o

ClleSesrX Search Results &mdash; "SIGIR'95, Proceedings of the

CN:SEerX Sc\emmc ices matcingh quey: SIGIRY5,Procsadngs of th 16
h and Development i

Chesaorniot posacuisooreh - SIBIRGE: rocootngs of o 100 o

faceted search -

facotodseareh googlepagos.com

<zutick (12 3] 4[5 6] 7] 8 9 [10 11 | Weiere>

sigir Suche

Suche



Freshness Matters
L Motivation
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accumulation of in-link (links pointing to the specific site)
contributions (e.g. PageRank).



Freshness Matters
L Motivation

It is a common strategy to estimate the page authority by
accumulation of in-link (links pointing to the specific site)
contributions (e.g. PageRank).

'

SIGIR'08 <
| 7t

51 in-links \ 261 in-links
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L Motivation

Millions of people (inter-
ested in web activities)
change web link-structure
and content day by day.

Figure: Various Web 2.0 Tools
(Source: Flickr User pipeapple)


http://www.flickr.com/photos/pipeapple/3280609082/

Freshness Matters

L Motivation

Millions of people (inter-
ested in web activities)
change web link-structure
and content day by day.

BUT

Web authority of a web-
page is often computed
based on a single website
snapshot.

Figure: Various Web 2.0 Tools
(Source: Flickr User pipeapple)


http://www.flickr.com/photos/pipeapple/3280609082/
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L Motivation

1:en - de

Figure: Wikipedia Statistic: Average Changes per Day (Source:
Wikipedia)



http://stats.wikimedia.org/DE/PlotsPngDatabaseEdits.htm
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] Seite [ Namensraume 54 [Bearb. (30 T) 4 | Bearb. 5
1 Wikipedia:Vandalismusmeldung 4 3891 3891
2 |Wikipedia:Auskunft 4 3079 3079
3 |Wikipedia:Auskunftalt 4 2647 5143
4 |Wikipedia:Fragen zur Wikipedia 4 2582 3660
5 fur exzellente 4 1737 4843
6 |Wikipedia:Lbschprifung 4 1525 2053
7 | Wikipedia:Vandalismusmeldung/Altt1 4 1137 4823
8 |Wikiedia:Lbschkandidaten/2. Juni 2009 4 972 973
9 |WikipediaKandidaten fir lesenswerte Artikel/alt2 4 938 4775
10 | Wikipedia:importwinsche 4 880 4524
11| Wikipedia:Loschkandidaten/8. Juni 2009 4 849 850
12 | Wikipedia:Loschkandidaten/13. Juni 2009 4 842 842
13 | Wikipedia:Loschkandidaten/24. Juni 2009 4 830 830
14 | Diskussion:Air-France-Flug 447 1 814 814
15 | Wikipedia:Spielwiese 4 790 872
16 | Wikipedia:Loschkandidaten/19. Juni 2009 4 772 772
17 | Wikipedia:Loschkandidaten/11. Juni 2009 4 764 765
18 | Wikipedia:Administratoren/Anfragen 4 747 3710
19 | Wikipedia:Loschkandidaten/23. Juni 2009 4 744 744
20 |Wikipedia:Persdniiche Bekanntschaften/neue Eintrage 4 742 9519

Figure: Wikipedia Statistic: Top 20 Wikipedia Sites (Germany) with the
most changes from 01.06.2009 to 30.06.2009 (Source: Wikipedia)


http://de.wikipedia.org/w/index.php?title=Wikipedia:Seiten_nach_Zahl_von_Bearbeitungen&oldid=61894081
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Figure: Picture from Flickr


http://www.flickr.com/photos/lady-madonna/3904167234/
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L PageRank

PageRank [Lawrence Page & Sergey Brin, 1998]

m is the most popular ranking algorithm.

m concept is based on a site's in-links (links pointing to the
specific site).

m represents the probability that a random web-surfer model
enters a page.
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L PageRank

Moves of the Random Web Surfer Model

In every step the random web surfer model either follows an
out-linked page OR does a random jump to any page.
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The PageRank Algorithm

T I .. T,
Assuming n pages T1, T2, -+, Tp
link to a page A.
A
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L Related Work
L PageRank

The PageRank Algorithm

Assuming n pages T1, T2, -+, Tp
link to a page A.

Then

PR(A) =1 +d-( gttt
with
N: # of overall pages
d: damping factor (0<d <1) and
C(T;): # of out-links of T;, 1<i<n.



No freshness of links and pages

is considered herel
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L Related Work

L T_Rank

T-Rank [K. Berberich et al, 2005]

m is build upon the PageRank idea & algorithm.

m extends PageRank algorithm with a bias for following an
out-link and jumping to a new page to introduce freshness of
pages and links.
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L Related Work

L T_Rank

The probability that a random surfer is clicking at page x on an
out-link to page y is a weighted combination of

m freshness of pagey, :
m freshness of the link ¥

from x to y and ®—>@< """"""" Q
m average freshness of E

all incoming links of y. O
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L Related Work

L T_Rank

The probability that a random surfer takes a random jump to page
y is a weighted combination of

freshness of page vy,

m activity of pagey,

m average freshness of ) \
all incoming links of y ’ \

and (D—> 4_0

m average activity of the
pages that link to vy.
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L Related Work
L T-Rank

The T-Rank Algorithm

r(y)=(1-¢€)-s(y)+ X e-t(xy) r(x)
(xy)eE

with
€: probability that a random surfer is clicking on an out-link

(1—¢): probability that a random surfer makes a random jump to a
page.
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L T-Rank

The T-Rank Algorithm

r(y)=(1-¢€)-s(y)+ X e-t(xy) r(x)
(xy)eE

with
€: probability that a random surfer is clicking on an out-link

(1—¢): probability that a random surfer makes a random jump to a
page.

s(y): the random jump probability
t(x,y): the transition probability
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L T-Rank

The T-Rank Algorithm

m T-Rank is based on the fact that the users have a specific
temporal focus of attention where the user is interested in.

m Freshness and activity computation is based on that temporal
focus.

t TSorigin TSend t

Figure: Temporal proximity window for a temporal interval
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L T-Rank

The T-Rank Algorithm

T-Rank is based on a good e
approach, BUT:

\4

t TSorigin =~ TSend t)

Activities at different time
points are not distin-
guished.

Figure: Temporal proximity window
for a temporal interval

Instead, influence of activities on web freshness should decay over
time.
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L New Approach

L idea

Probabilistic algorithm to estimate
web page authority by considering
two temporal aspects:

Web freshness

Multiple snapshots collected
at different timepoints

to, t1, -+, th.

time

tg,
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Web Freshness

m is regarded from two points of view: the information
recommenders and the information providers.
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m is regarded from two points of view: the information
recommenders and the information providers.

m hence is divided into in-link freshness (/nF) and page freshness
(PF).
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L New Approach
L Web Freshness

Web Freshness

m is regarded from two points of view: the information
recommenders and the information providers.

m hence is divided into in-link freshness (/nF) and page freshness
(PF).

m computation is based on temporal page profiles and temporal
link profiles.
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The Web Freshness Computation

Computation of the in-link and page freshness at a certain time
point t;:
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Computation of the in-link and page freshness at a certain time
point t;:

InF(p)y; = Bre P22t InF (p)y,_, + A/nF(p)Ig_l

PF(p)e; = Bze P42 PF(p)y, , + APF(p)I |



Freshness Matters
L New Approach
LWeb Freshness

The Web Freshness Computation

Computation of the in-link and page freshness at a certain time
point t;:

InF(p)y; = Bre P22t InF (p)y,_, + A/nF(p)Ig_l

PF(p)e; = Bze P42 PF(p)y, , + APF(p)I |

How can we compute AlnF(p) 2_1 and APF(p) 2_1?
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L New Approach
L_Web Freshness

In-Link Activites

wj
Link activity ;nfh‘l’;' g";'}‘n‘;f
1 | creation of linkl:q — p ™7 3
2 | update on link [ : ¢ — p (changed anchor) T 2
3 | update on link l : ¢ — p (unchanged anchor) T 1.5
4 | removal of link/ : ¢ — p 1l -0.5
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LWeb Freshness

Computation of A/n/—_(p)lg_1

AlnFo(p)lg | = Wz jEZLAwJ-Cj(/)

with

Ci(1) : # of the jt" type of link activity on link | in [t;_1,t].
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LWeb Freshness

Computation of A/n/—_(p)lg_1

AlnFo(p)lg | = Wz jEZLAwJ-Cj(/)

AlnF(p)If_L::_1 = AmnF A/nFo(p)Ig_1 +(1- A/np)/ Y mgp A/nF(q)IZ_1
:q—p

with

Ci(1) : # of the jt" type of link activity on link | in [t;_1,t].
Mgp © one-step transition probability from q to p with Y mg. =1
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L New Approach
L_Web Freshness

Page Activities

w.
J
. Infl. on | Gain of
Page activity ¢’s PF ¢’s PF
1 | creation of page g ™7 3
2 | update on page ¢q T L5
3 | removal of page g 1l -0.5
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LWeb Freshness

Computation of AP/-_(C])|Z_1

APFo(q)l , = ¥ ,Ci(q)
JeEPA

with

Cj(q) . # of the j* type of page activity on page q in [ti_1,ti].
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L New Approach
LWeb Freshness

Computation of AP/-_(C])|Z_1

APFo(q)lg, = ¥ w;C(q)
JeEPA

APF(q)li, = Apr APFo(q)lg, +(1=AprF) T mg, APF(P)I,
1q—p
with
Cj(q) . # of the j* type of page activity on page q in [ti_1,ti].

m/qp . Inverted one-step transition probability from q to p with
YXmi,=1
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How to use web freshness to control authority propagation in an
archival link graph?

ti[ne

t0
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Extended Temporal Random Surfer Model

The difference between PageRank’s surfer model and this model is:

m The extended model has specific temporal intent

m The extended model can choose a snapshot for targeted page
(based on the temporal intent).

m The extended model prefers fresh web resources.
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Moves of the Surfer

A move of the extended surfer model takes the following steps:

Follow an out-linked page OR do a random jump to any page
at the same timepoint. (see PageRank surfer model)

After reaching target page, choose the snapshot based on the
temporal intent.
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LAuthority Propagation

Goal

Use a semi-Markov process for page authority estimation.

Long-run proportion of time that the Markov process is in state i is
given by:
A(i)= 5= i=1,2---,N
X mi;
Jj=1
with

7; . probability that markov process reaches state i
Mi:

mean time process is remaining at state i.



Freshness Matters
L New Approach
LAuthority Propagation

Computation of 7, ;

How to compute the probability 7, ; that a web surfer reaches page
p at snapshot t;?
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Computation of 7, ;

We need some probability values:

Py, (Follow|q) = (1~ d) Py, (Jumplq) = d
Py, (plg, Follow) = Fy,(p, q) Py, (plg, Jump) = ﬁ
J
with

Ft(p,q) : web surfer's preference for following out-linked pages
Ny, : total # of pages at t;
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Computation of 7, ;

Due to the fact, that fresh web resources are likely to attract
surfer's attention, we define:

PFtJ-(P)
X Pth(P’)
U !
P :q—p

th(p,q) =
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Computation of 7, ;

Probability that a surfer reaches page p at t; from page p at t; is

Pt (p) = Zw(ti’tj)

w(tj,ty)

Vk:pE Vk,tke T;
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Computation of 7, ;

Probability that a surfer reaches page p at t; from page p at t; is

Pt;ltj(P) = oltng)

o(ti,tx)
Vk:pE Vk,tke T;

with

w(ti, tx) : weight that represents the influence between the
snapshots at t; and t;, (modeled with kernels)
Vj: set of pages at time point t;

T; : set of snapshots which can directly distribute authority to t;
within one step (depending on window size | T1).
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Gaussian Kernel

5 AEEE NN JANEL BN

Cosine Kernel

Kernels for [T|=4

Triangle Kernel

Circle Kernel
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Computation of 7, ;

Probability that a web surfer reaches page p at snapshot t;:

Tp,i= ZT P (p) X Py (Followlq)Py(plg, Follow)m g,
T

teT; q:q—pltj

with

T; : set of snapshots which can directly distribute authority to t;
within one step (depending on window size | T1).
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Computation of 7, ;

Probability that a web surfer reaches page p at snapshot t;:

Tp,i= ZT P (p) X Py (Followlq)Py(plg, Follow)m g,
T

teT; q:q—pltj

+ 2 Ptiltj(p) % Ptj(JumpIq)Ptj(p|q,Jump)nq,j
qltj

tj€T;
with

T; : set of snapshots which can directly distribute authority to t;
within one step (depending on window size | T1).
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Computation of pp,;

How to compute the average staying time p,; that a web surfer
surfs on page p at snapshot t;?
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Computation of pp,;

m Pages with more in-link activity are likely to attract a surfer to
spend time browsing it.

m Using in-link freshness to model the time of a surfer staying on
a web page.
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Computation of pp,;

Hp,i = Z w/(thtj)lnF(p)tj

tjETl{i
with
T;,_: Set of snapshots included in the sliding window centered on t;

o (tt)= ﬁ for any tj e Tt”,

> w/(t,',tj) =1

/
tj€ Tt’,
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Final Computation

with
n: # of snapshots

Vj: set of pages at time point t;
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T-Fresh & Attributes

T-Fresh(kernel, window, snapshot)

kernel: The kernel controlling authority propagation among
different web snapshots

window: The window size used in calculating average in-link
freshness for estimating staying time

snapshot: The number of month spanned over the temporal graph.
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m Used archival web pages in the .ie domain (collected from
January 200 to December 2007)

m Corpus contained 158 million web pages and 12 billion
temporal links

m Each month one snapshot

m Time period of interest was April 2007.
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m Ninety queries.

m For each query 84.6 URLs on average were judged according
to freshness and relevance by human editors.

m For judging about ranking qualities two metrics were used: the
Normalized Discounted Cumulative Gain (NDCG) and
Precision@k.
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(b) Freshness performance: NDCG@ 10
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Relevance

Method P@10 | NDCG@3 | NDCG@5 | NDCG@10
BM25 0.4695 0.2478 0.2740 0.3344
PageRank 0.4894 0.2589 0.2840 0.3457
BuzzRank 0.4770 0.2770 0.2980 0.3460
TemporalRank | 0.4841 0.2706 0.2875 0.3524
TimedPageRank | 0.5031 0.2830 0.3063 0.3587
T-Random 0.4904 0.2690 0.2877 0.3495
T-rank 0.4875 0.2669 0.2870 0.3496
T-Fresh(1,1,30) | 0.5051 0.3229 0.3347 0.3729

Freshness

Method P@10 | NDCG@3 | NDCG@5 | NDCG@10
BM25 0.3138 0.2137 0.2379 0.2805
PageRank 0.3325 0.1946 0.2345 0.2838
BuzzRank 0.3327 0.2043 0.2234 0.2797
TemporalRank | 0.3473 0.2312 0.2510 0.2992
TimedPageRank | 0.3398 0.2443 0.2514 0.2972
T-Random 0.3316 0.2054 0.2403 0.2879
T-rank 0.3356 0.2269 0.2498 0.2950
T-Fresh(1,1,30) | 0.3412 0.2411 0.2662 0.3076
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Future Work

Sensitivity of web activity detection accuracy.

Try as best as possible to find a way to close the gap caused by
some pages having archival copies and some without in the
searching process.
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Strengths and Weakness of the Paper

’ ‘ Bad

Nice background informations Wrong formulas

Good explanations of the ideas | Improvable detailed explanations




Thank you for your attention!
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