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Abstract

Research Title :Enhancement ranking search result for research paper social
bookmarking by using data mining technique

Author : Ms. Pijitra Jomsri

Year 0 2012

ABSTRACT

Currently searching through social network is very popular especially in a field
of academic because the systems help user to review papers and survey other
technique that his/her interest in the groups. Therefore community-base web sites
have been developed to help user search information more easily from process of
customizing a web site to need each specifies user or set of user. In this paper use
association rule to analyzed the community group on research paper bookmarking. A
design goal for community group frameworks is developed and discussed.
Additionally Researcher analyzes the initial relation by using association rule
discovery between the antecedent and the consequent of a rule in the groups of
user for generate the idea to improve ranking search result and development
recommender system.

This technique analyses the relation of user behavior which is member in each
groups on research paper social bookmarking. Furthermore the result can improve

efficiency of research paper ranking by using association rule.
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2.1.2.3 dfius (Font) uasvuInvesiiium
FeuUNMTIIenwivg TildimRun Crodia Ineldfdnwssssun
UA 16 W1
Y A a ¢ . . = a a ¢ ¢
2.1.2.4 TnlgiaToaiiun (Printer) WUV Letter Quality #3oLAT03NNNLALYDS
(Laser Printer) %38 Inkjet wagldllg3dfusiuuy Draft 91nLAS0RUN Dot Matrix
2.1.3 a1sUsEliulsEansnn
nsusgifiunanisdurudunseurunisuilsidAnile Tnaussaugves
FEUUANAINUBINITUINNT NTTUIUNTINU T3uvsendldiienisiSuuiieussuusasyuy
Tngrannsua syuunsduAunfdesdussuufiaansofuenasaunaningiusowdu
anussansuanulszlenildegnmngs gnasuiug asuduauysallunnuiesnusing
a [y =3 1= PN | a v 6 4 A& Y @ dy a
auzlAnanu naglifverasaueailiineaius wseiidureslinuuenainilasaumneadn
Usingmniilfudiuiuuninsdaisesdiduaudinununnudifynounds vsedangy
1 I3 =~ o = ! v = aaa a a a Ao v o aaa
agduanse Weasianuisnalsegldaiu Faiitsuseiiudssaniamid1dydi 2 35fe

Precision/Recall ke Normalized discounted cumulative gain (NDCG)

2.1.3.1 Precision-Recall
n3.Ande dosdaus (2551) na1dn A Recall  LHunnsin
AnuaansavessruulunsAumenansiiAeafus Tuvaigdian Precision  1unisinaina
usiughwesszuulunmsfumienansiiieaiuslignios mnnsduduanmsasunslduany

AN319712.1
AN997 2. luAnNanISEUAY
Retrieved Not Retrieved
Relevant tp fn
Not Relevant fp tn
A1 Recall = tp/(tp+fn)
Wwar A1 Precision = tp/(tp+fp)
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sruumsiududoyalugnuaf a5agldvionn Recall  uagen
Precision figs usluarudusiaduruild wossnagldualudnunziamilegs SnAndsd
26 Lﬁaﬁnﬁwﬁgﬂaaqmw%’u@ﬁﬂumi%ué’uﬂ%ﬂ@mﬂLLazLLamLﬂuﬂ'i']WGuaq Recall-Precision
sziuiinuduiusseadunsmitasaendunnduiu Fataiinnsusyfiugae Precision-
recall lilaha1du (Ranking) weswan1sAumId RIS TunsUsEIUKA

2.1.3.2 Normalized discounted cumulative gain (NDCG)
Normalized discounted cumulative gain LUquU{]wismuﬂﬂi
Usziliuna search engine dn1sliseiumzuuumnuiendemeenals suuiain1sandisu
YeNan15AUM (Ranking) wag DCG tumsinanuwanzauvasenansineauladuniase
Surenenans Arssruazuuuildsuduazauna R uULYeITIEMsHad NSNS AuUnLUS
A1AUANIVDINAANTNITAURN Imaﬂ'mzLLuua]zammLﬁawammﬁawaiaagiué’ﬁuﬁﬁw
(Jarvelin, K., and Kekalainen, J. 2006) Ingaun1s NDCG gl

(V) =
NDCG, =M ZM (2.7)

= log(l -I-j)

dlo k Ao sedunSewnasiild | ) FerdiurnuiendemweaenasildannssUsaiulag
i, M, Ao AasiifiAnanarwanysallunisdadidulnesidunnitgnfio 1 sisil NDCG 2
Tnefatuenansifedesiunngludifuresnsindusunansdumuazasinuienasi
liliAgadedasnsanaziuu NDCG
2.1.4  weallamilasdaya
2141  ngMITIATIRIANUENNUS (Association rule)

ﬂgmmmemmmamwuﬁLUuﬂ’mmmmauwuﬁivm'}wauamamuLaq?ﬁa“ﬁu I
PNMAATY Swfursendeuiulugiuteya
JULUUYRINSAUMINGAUEUTUS

sUuvuThlUvessAumngamdiiug de A= B
loeil A : ueuly %38 LHS (Left - Hand Side)

(%
o’da =

uay B : 1unaansiiatuy 730 RHS (Right — Hand Side)
v3eegluguves “i..ui” (f...Then...) 1y
A=DB ;if A Then B 1Hungfl 1
BDA;if B Then A Lfungil 2
nsusziliuAvenggldaatuayu(Support) wazArauderiu (Confidence)

Inefianativayu Ao WesiWudvesfeyaiiiteuluuazradnsaenadowiungsesiuim
Toyanun anunsalouduaunissil
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AEtuayu(AB) = 91UIUVBY Transaction (A,B)
$1uau Transaction Hmun
Tagf A mnedls mmnsaiilddudeulslunsmuadng
B v mnsaiiidunadns
Transaction(A B) vnefis ivmnsaifivszneusmeimmnsal A wag B

' A oA s & v Aa A o ¢ Y o
ATAIULTDUU ﬂ@Lﬂ@ﬁL‘?jUGIGUENGUEJJJUaV]MLQ@UIGULLa3NaaWﬁa@ﬂﬂa@ﬂ@quﬂa@@"\ﬂu’Ju
v 1 A g A a I3 o &
G(JE];J“aVNWﬂJﬂV]L‘UULQ@‘UVLEU gusasuduaunITRel

ANPINUTBDNU (AB) =  91WIUVBY Transaction (A,B)

373U Transaction (A)
lpg# Transaction (A) aefe WANMIaINUsENaUMEIANISal A BE1LAE7

Tunsideniiaznglatuasdosfinnsandalivayuuarainuidesiufifagan i
Threshold figsly uenanilazdostmuasatiuayusiian (Minimum Support) LagA1A
\Besfusga (Minimum Confidence) Tngviluasimunaratiuayusanidu 5-10% uagen
anuidesiumaadu 50-100%

98N NUNAN1TAATILNAUAUNUS
HvawdanosnunlglunisAumauduiusigu
% a = . .
- 98NBINU Apriori
- 9ane39 AprioriTid
- 9ano3Nu AlS
- 9anasny SETM
dane3fiu Apriori ( agrawal and Srikant 1994) 1 UuUsELANYINTAUMANEUINUS
WUU Boolean Association Rule #iludanesiiufildiuogisunsvas Aomalaisnld
dmivaumdsmunngiiuda  (Frequent Itemsets)anngiudeyan  Mvualaeiindnns
o A o ace . . o Y o v I ] o~ Y a vy a e & v
auAedanesin Aprior vimthiasiadaleiuvisendudeyaisenisinsiznindulule
MuandAatvayy unniaaduayutunlagdana3iiu Apriori iun1siuluwuuans
Fuuu (bottom up) lneiivunousall
Tumaufil danesviu Apriori srugiudeyariiunuazadidlewindairuaatiuayutusm
Aue 1 lowiy (Frequent 1-itemset)

Juneauf2 danesyiu Aprior ainadnleiunadeu (Candidate Itemset) Midlauen 2 1o
winnndalowunusngeiudaaiuens 1 lawislutussuwsnwazilumeanaivayuiie
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1% 3 < Y =3 ad a =) o v 1
Aumbaindai Usinguwiudaninuend 2 lewiu nssuiseienisziusourinauaunsensly
wulowingasuaraduayutuadsaunsvinnulamudniiiuaaivayu Juiluusdas
saufedUTINgudnINguTeya

2.1.42  nsuuingudaya (Cluster Analysis)
msuvsnguilumadailddwunviowvadunsd  (u dnd Awes uio
03ns “1a") videussiuuseenfundugen dud 2 ngutiuly Tnensdiflegnduifieaduags
Snwazfimioutuviondety dunsdiiogrinduiuaginvaeunndieiu dadunis
firsanidendnuasiudsiivsianldutngy Caselsfionuddey uvenaniu case 1o
Case nilvazeglunguvilafisanguified (5. faen Ivddayen., 2001 : 125)
wadinCluster AnalysisuUadunaneUszomlnemadaildfunnd 2 wada fie
1. Hierachical Cluster Analysis
2. K-Means Cluster Analysis
WAl Hierachical  Cluster  Analysissiuweilafideuldfuminlunis
Wsngal Case vidoutsnguduusafidnulinnn amnsaldldfusuusidmunmuazdauls
U3 daldsududemmuiwuysduegndula waelidununduunaile
wAtla K-Mean Clustering 1Juwmafianisduun Case oanilungueos lnsagldiu
Case fifS1urNLazdsmuadaungy fuusildadeaduiuandanafedy
Anadunsnia (nterval Scale) vio anadnandru (Ratio Scale) winiu fiiAsgviaedosi
Joyabidunnsgiunou

2.2 NAITNUNIUITIUNTIN/ET6UINA (Information) TAeadas
ASNUNILITIAUNTTHAE UM SRNUTEANS AT WRANI AU
ﬂm"?%’aﬁi”l‘mumﬂgqﬁwmﬂizaﬁmwmmwamiﬁumimﬂwmmmﬁ%

Wisuifsuuasysvifiunalneshmaiiiouiu Search engine Aifinnslifudnisoglutiagiiu &

m3iseseluiGordon waz Pathank (1999) ldiiiuntsfinuuasiUsuiieulssansnaves

search engines §1u7u 8 BulasiuiiAnwauduiudveusaziiu, Thomas (2006)

weemiazUsziiunnn MYl search engine Banamisusiiuuandliiiiuinisdndusy

munmnmazilUgnadndintu neamnmuediaasndulsslovdlunissyynadnuasdi
ﬁ’lﬁiymf\]Lﬁ@%ﬂLLﬁ%ﬁﬂHﬂJ%@ﬂJﬂ’]W%@ﬂL’dm Long uaztiiou ( 2007) levinsusziduuas

Wasuleunaues search engines s1unu 3 Bulsidiiauntugenendulaeyhnisvaassd

Tgnsusziiuangldsyuy
Sun wag Lee Giles (2007) Iniausdanesiu Tun1sdndusunanisaunilaens

gt (weight) dmiumsaumunauivinisiagldteyadnn CiteSeer usage log G

T¥adasunisifuiidiunieades nsmaassldviinisiieufisudu PageRank Jaidu

www.ssru.ac.th



13

Sano3fiu Al4AU google  egslsfmunanisnaasssenisidunisneasdagiaainnis
WeANTIUNIAANVRILY (click through) luilaunainnisusiiiuveagly

Richardson, Prakash, wae Brill (2006) l¢ia$1e RankNet 3adusanesiiudmiunisdnsusu
Tngendonszuaumanisdoul wioudsinmssunszuaunis RankNet futladudug Tay
14 anchor text 91NHANINARDINUITIBNNSTAUSEAMEA NN PageRank peaditfuddny

>

)=

T1% 2008 Hosein Keyhanipour, Piroozmand, i8¢ Badie (2008) Tawmun GPRank ?jﬂu
UsgAnBnmannninisnsdndudusmeisau

Choochaiwattana wag Spring (2009) ¥innsdsran1sideuszuutuiingednsu
\Pevedsnn (Sodal annotation) LieUuusInMAMYEINIAUM TaefmuTislumsdndusy
973U 4 35 A1) Popularity Count (PC), 2) Query weighted Popularity Count (QWPC), 3)
Matched Tag Count (MTC) waz 4) Normalized Matched Tag Count (NMTC) Fawansussdiu
MngldnuasimuUsgansamlunsinduiuves Normalized Matched Tag Count (NMTC)
ANIINNTINTUAUVDY google

mATunliUszgndlitadeifedesiunandunifiuussaninmueanis
Sadusunansumsad Berberichl, Vazirgiannis, wag Weikum (2004) lasiaiun T-Rank ER
Humsdndusulagldds link analysis 194 timestamps 7114 uazAanssufignld wu s
Usulsmthiduuaynsasd wan1sinsgvinudn T-Rank WinUszansnimvesnsdndusuiiu
walel

YaNAINUTITUITENRNBIAIUNITAUNIUITENTDUNAINNABINITUULTU

[
(3 v A

wIeYedinumay lueatnuisn fall Capocci and Caldarelli2007) Jinszvinuautfved
folksonomy vu CiteUlike tag Santos-Neto, Ripeanu, kg lamnitchi (2007) Tasinng
d1979a1uduniamdndinduinauednvasianizves CiteULike wag Bibsonomy 7idl
Whanasitenisdansmednussanssuiiisrdomnainemans seimaiiaves Citeulike
Ieignuhsnuszgndldfiuiiudu 1wy CiteSeer iieldlunisfumunennadsins (Farooq et
al. 2007a, 2007b)

Tud 2008 Toine Bogers Way Van den Bosch (2008) lal% CiteULike Tun1sasna
3'1eJmiﬁ@huwmwmﬁwmmam%ém%’u;ﬁ%’muaaﬂaﬁ wagldWaun  CF  algorithms
$1unu 3 38 Aupndnafufe wazwuiisiaTigae User-model
T8 2009 T FIn91 20uAT (20092, 2009b) TEFradesuils iy 3 il Ao 1) “tag”(T),
“title, 2) abstract”(TA) , 3) “tag, title and abstract”(TTA) uagviinsiUTeULiguiU
CiteULike wmansnaaosnuin  safifiasslaeld “tag, title and abstract”(TTA)
UseAvBamaiign
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AINUNIUITIUNSSUGIUNsUnaiamlissdayauUssgndldiudayauuiu

Wenge Rong, Kecheng Liu tag Lin Liang (2009) Tadwnaila Association rule
Fadumadamiestoyauninmsiesginnudiusvesnguiliifioindszanamus iy
woStauuutiinanyaaa Favuimsnaassienanyinliiuiiussans st

R. Forsati, M. R. Meybodi uag A. Ghari Neiat (2009) YMsiLUTEAME NINANS
dauelIunalagny9nngAnssunIsAuNYe Ldumaz e Tasnsvinseasimingae
panslduiume wagldngAssociation rule aviinsAumALALRUSYRINSIEWLIY
wavasiliurazau lnsnanismaaesmuiinissimindanarsilffudsednsainns
thiausiumaiievinsisuiiisuiumsiinsesisng Association rule Lisseg1aien

MnmsmunIssunTsRdsy dlinuindfessiiiamuuseinmineide
dulnonisiumaiamilesdeyauvszgndldfunisininusenivinietednu Tnenns
Anesinnuduiusvesililunsazng Wothanifisszansnmnnsdum

www.ssru.ac.th



Aanp

uni 3
ASn1satiuau

[

Tunrsamvinenansauiseatul
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TingUuszasAiaiuysedninmnmsdndudunanis
Aumdmsuainidelagldnalinmiiosdaya 3Bn1saiiun1side wuvesndu 4 nszuiunis
nan A 1) mﬁmﬁu%’aga 2) 99nLUU Data Mining Model 3) nagau Data Mining Model

a al v a
4) ATEUIUNTUTZIUNAAUNG B AN

€

J

Group §
P =~ < Historical data of
’
i) P <
. -

B each user group

Keyword

—>
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S S [ C Paper corpus
Viember >~
Group i I f—‘r—_\
Group i Association Rule &
- T T~ - P /' R Anal E
, - - nalyzer
£ (R 8 <1 c | o
A ’
User ~ o _ - [~ - E
A - F
Y
Member R G
Group I SRe_ﬁal;{kmﬁ
— . Groupn y earch Result Result
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—>
\‘

Search Result
PR
\

AS /
/R

Search Result

Search Function |
—

User Community Paper of each Group 4

AT 3.1 NSEUIUMSTIUNISHAILISANDSTAY VBINITIAATIEAANUFUNUS

3.1. nMsiaiudeya

miff]’mLﬁu%’aaﬂa%gumauﬁiﬁﬁwmsﬁwuﬂﬂﬂmsw’m Search Engine #iflntiiilunns
Aayanniiuiasetiediay way ludvalnunin udaivlugnudeya e Crawler a2
\Audeyalavsuma Link Mdeslesiulduesiuiegidosnisioya dalusunsusiusm
foyasmAdeivihilunisiedoyaunanuidenniadesuitnsvesssuuladeadnunin wu
CiteUlike Imﬁmsﬁq%’agaﬁidﬂﬁ %aé’um, tag, La7ilnas , UAFARLN | AUENAYVDY
unAM wardug Sefeyamariiivsslevireszuulunmansaaouauaulavoslfiasss
Hglviszuunsavildmivusasunauide

1 Crawler: Aomsimunlusunsumna Search Engine fisimihdilunisistoyaainiiu
wsevedinu wae lndvadnunin wdanulugiuteya lneds Crawler amiudoyalneniu
9 Link Tidenlesruluanveaiusegidosnsisdoya Sslsunsuiusuteyanuided
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wihilumsisteyaunanAdeanniedssuitnevessyuuludeatnunin 1w CiteUlike Tned
mﬁﬁﬁau”aﬁialﬂﬁ %'a@:t,wia, tag, LIafilwas , UNARANN | ANEIAYVDIUNAIIY LL@SS‘H"] ER
Foyaumariifvstlenidessuulunisnsaaouanuaulavesiliuasdeelisruunisdui
dmTunsazunANIY

M5 3.1 emsteyanldlunisnaaes

519115 51981980
NENENG CiteULike
TIUIUNUIY 102,242 19na1591UIN8
Joyanguly 200 naul¥a

2 Historical data of each user group: fis nstivteyanslduvesild uasdoya
maluaundnluwsasnauvesliusavau welunawssudeyadmiunsadduualagly
wallawilesteya

3. Association rule analyzer {Jutunauiuimafiamiiesdayauvitn1siasgim
Anuduiusvenguuenguyld dagnasuteluiite 3.2.2 uay 3.2.3

4.Ranking: n1sdndusuLUseendu 2 Ussiande Similarity  ranking uay  Re-
ranking:
® Similarity ranking:  Aen1swSeuTlsudAumAusYERadadu
ﬂzLLuuﬁ"Lé’mﬂmiLiﬁsfuLﬁaugﬂﬁwmmmﬂammiﬁ (3.1) JaBuilaiduves Apache lucene
Wwwlay Hatcher wag Gospodnetic AMNAUNTT g WHNEAIAIAUAT UaE d NUNBEIDNATT
NI

AUUA A

score(q,d) = Z(tf(t € d)X idf(z‘)2 XB XB, X L)X C (3.1)

teq

tfit in d) e Term frequency 3o AuAYY term (1) MU NYLU document (d)
idftt) @ Inverse document frequency #3© L‘t‘]umﬁwﬂwaﬂmmﬁﬂﬁmﬂm
term Tiisuiu 909 document MiAveglugrutoya

boost(tfield in d) o f1 boost fignasrstuainmsairafail

lengthNorm(t field in d) fi® N32UIUN1T Normalization value of a field,
coord(qg, d) A® Ns¥UIUN1S Coordination factor

www.ssru.ac.th




17

queryNorm(g) @® n3zuUN1s Normalization value for a query

® Re-ranking:  AaNAYRINITIATIZRANANNUSIAeTdIATiALATlo
Toyauinsinsdusulng Natinganuduiusinliaziedidatuayy wagAnugetuniy
WNATIAIMUA

[
A Y v 6

5. Search Result : @8 TUMDUNITHARINAGNSNITAUMLATINNTAS19DUmaS Tl
wiedasiuanueaivegliviogusziiu InegussiliussuuarutsoAumnauIfeniu
duwmeslanairaduaindanesfilumsinduduuiayds gusslivaunsaguadnsnisaum

19 Fanadnsusazaisulsenause Ta1509, UnAngs waz n1ssuledluduenalsatushy

3. 2 n1398NLUU Data Mining Model

mAfeidenlfinaiansfumngaruduius (Association Rule) witeldly
mMsmanuduiusvesmaifuaindnnguilduiazau weldiduwuimslunisuusinenans
mAfeiRetesivaildaulauniign Tnefiansanainiesazvesiianuidesiu wazen
aﬁuayuﬁlﬁmsﬁu ansnAAudesiu LLazﬁﬂaﬁuagumﬂam'ﬁé’qﬁ

AAnandesiu (AB) =  S1uluves Transaction (AB) (3.2)
37U7U Transaction (A)
Aaduayu (AB) = 31UIUYe4 Transaction (A,B) (3.3)

91U7U Transaction 71991UA

Taodl A vanefs mgnsaiilfidutoulalunsinne
B yanefls mnsaimidunadwsildainnisinne
Transaction (A, B) mnefis gmsaiiuszneusneimnnisal A uay B
Transaction (A) vanefia winnsaifiusznausemsnsal A ag1afen
nsngarudiiudtaueasfesiimativayunnnimatiuayuigadi
vl waedianudeshunnnitdanaudesiumaeiivualy

3. 3 nadau Data Mining Model
nsvadauLAzATIARUANNgNFasadlaiai sty anFeufiu
wadwsTildnnsldiiesiioves SAS
1) N1399VADUNANITVINUIE
thrafildannnsiinseianuduiug lussufunginssunislénuaiees

ki
Y
2) YseLilunaannn1sasI9d@aunisyinuie
PJnaflaannisasiadeviiUseiung Ineinannuseansantasainy
Yuodenmaky
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3. 4 UssiiUNaN1SANOUAUNANITAUINN

ideilfunaia Precision/Recall  wwhnsUseifiua  Tng Recall  Hugn
ﬁmumlﬁﬂué’mwdawauaﬂmiﬁﬁm%’mﬁgﬂﬁqaaﬂmmﬂ $nuenansTiRde i
Tuwauzil Precision Lﬁué’mwdaumaqL@ﬂmsﬁgﬂﬁqaaﬂ LA ITDAY mﬂﬁmfmwﬂmiﬁgﬂ
Fa0eNLNTIvUA Tunsu s, ASEUMAT ﬁaamwaa;ﬂ%mﬁamuﬁuéauLLmﬂGiNﬁ’uIU ER
fldunsauenaasionis Recall igs, nanfe, ynasiignisesnuniduesitnaula Tuvaed
Snaunileennazdonis dvniidudinniu Document Collection WiefiasuenuezsenIs
lonansiignae eenan lsfeenansenisienansitliligniseenan dauanslusy 6.3 wagdh
W aunsaiiianmsiiavuenuesienasitisideseenatnenansiiliiientes  Recall
193514 R wa Precision 110557 P 81a9zimualalag

VIWIUONTITALITDININUAUAZYNAIDNN]
recall = (3.4)

TINIUBNTITNYNADININLUA

TIIONTITNNE 1TBIUAZINFI08NU
Precision = (3.5)

TIWAUBNAITNYNANODNUIINIR

a o < v
3.5 @nuiinnimaaay/inutaya
o UAnTs arv v meluladansaume angIngmansuasinalulad
UNINYINYTVNLAIUFTUN
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TuuniiesunenansiIuNULaYS1ATIE S9Usynaudel) mMsTaiuLasse
foua 2) Anwdnuuiiielflumsilnneviaudusiug 3) naaeusuuuiiieltlunsinszs
Anuduiuslagldinallawmilesdeya 4) NAaaUANNYNADIVEIAIUUY 5) HANTVIARDILAE
msUsediuna Tneilswasdondedl

4.1 m3dafivdayaain CiteULike
CiteULike foiluszuuladeatnuniniuniddedlasuanudeuuaziigiudoyauin

fign
Toyanu CiteULike Feindunisdaivdoyaszninadouiiuiay - wguniau 2553  laed

Y I

f108190191 HTML - fidhanlgianimd 4.1 wagvinnisdaiuligiudeya danmd 4.2 el
nMsdniudeyalavivdu 62,192 wnasauise

Adeddlaadunisiaiudeyasnn CiteUlike Iagviniswaunlusunsuiiaiinishe
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tag">no-tag</a></span>

by <a href='/user/noo_au9' >noo_au9</a>

on 2010-06-18 14:19:20

<img

class="tipsy-hint-s edit_to_read {priority: 3,

user_article_id: 5745732, article_id:3063696}"

title="I will read it" alt="***"
src="/static/img/star3.png" />/<img class="rating

{article_id:3063696}" style="display:none" src="/static/img/red-
starl.png"></img>
<a href="javascript:toggleInlineLayer('andOthers_5745732')">along with 14
people and 4 groups</a>

<span class="andOthers" id="andOthers_ 5745732">

<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a
<a

class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrusr
class="othrgrp"
class="othrgrp"

<a class="othrgrp"
<a class="othrgrp"
</span>
</span>

href="/user/dungtctind">dungtctind</a>
href="/user/thanh">thanh</a>
href="/user/zhaishuang">zhaishuang</a>
href="/user/jarodwen">jarodwen</a>
href="/user/adamsi">adamsi</a>
href="/user/alhoori">alhoori</a>
href="/user/macle">macle</a>
href="/user/eddymier">eddymier</a>
href="/user/andreacapocci">andreacapocci</a>
href="/user/brusilovsky">brusilovsky</a>
href="/user/dtd">dtd</a>
href="/user/wyvern0903">wyvern0903</a>
href="/user/flaviovdf">flaviovdf</a>
href="/user/elsantosneto">elsantosneto</a>
href="/group/8668">pijitra</a>
href="/group/3764">Social Web</a>
href="/group/1252">social_navigation</a>
href="/group/2118">Adaptive-Web</a>

<span class="vague tipsy-hint-s" title="This copy of the article hasn't
been liked by anyone yet" ><img alt="This copy of the article hasn't been
liked by anyone yet"

src="/static/img/likel4x12.gif" />(@)</span>

<div class="item-icons">
<span class="item-icons-clickable">

{username: 'noo_au9', group_id:

</span>
<a id="copy_this_3063696"

class="articleitem-button articleitem-button-copy tipsy-hint-s
{poster:'noo_au9', article_id:'3063696'}"

title="Copy to my library"

<a class="articleitem-button articleitem-button-summary
"', article_id: '3063696'}">Abstract</a>
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onclick="fnListItems.itemCopyThis(event,this); return
false;">Copy</a>

<a class="articleitem-button articleitem-button-myattachments tipsy-hint-s
{article_id:'3063696"'}"
title="I have attachments on my copy of this article”
id="mypdf_3063696'>My Attachments</a>
<a id="mycopy_3063696" class="articleitem-button articleitem-button-mycopy
tipsy-hint-s"
title="View my copy of this article">My Copy</a>
</div>

<div class="item-abstract">

<h3>Abstract</h3>

<p>0Online communities have become popular for publishing and
searching content, as well as for finding and connecting to other users.
User-generated content includes, for example, personal blogs, bookmarks,
and digital photos. These items can be annotated and rated by different
users, and these social tags and derived user-specific scores can be
leveraged for searching relevant content and discovering subjectively
interesting items. Moreover, the relationships among users can also be
taken into consideration for ranking search results, the intuition being
that you ...</p>

</div>

</div></span>

AT 4.1 uaneFIeE19A91 HTML 970 www.CiteULike.org

[ £ MySQL Query Browser - Connection: root@localhost:3206 SARCE X
File Edit View Query Script Tools Window MySQL Enterprise Help
, |SELECT * FROM “citeulike . research”; \ -
@ Resultset 1 Schemata
filelD  ttleName userPost &l
J Stuctural bivkogy contibutions to rosine kinase diug disc...  bay 2 [+ B citeuiie "

4296287 The interplay of structursl information and functionsl studie. . barry » T sbstacttite
4270355 Probing the Flesibilty of Largs Corformational Changes i barmy [ T —
3991767 Erwironment and exposure to solvent of protein atoms. Lys...  cerocha ] allgmarpaper =
41708582  Local DNA Topography Comelates with Functional Moncod...  dhibh » [ slonggroup
4239425 Structural Mining: Self-Consistent Design on Flexible Protei..  kshameer » ] alongpenple
3998719 Large-scale structural analysis of the classical human protei..  bary » [ author
4178196 Multiscale characterization of protein conformational ensem._. barmy » [ group
3458702 Protein Functional Suifaces: Global Shape Matehing and L. barry 4 : relate_tag_user
4209212 Predicting Protein Function and Binding Profils vis Matchin . barry ¥ (] ressarch
414233 The alycine brace: a component of Rab, Rho, and Ran G...  barmy v g staticrank. i
4199708 Fias Conformational Switching: Simating Mucleotide Depe...  bary boita
1572381 Optimization methods for computing global mirima of nonco...  csiocha Syntax

4172411 Prediction of Protein-Protein Association Rates from a Tran..  bary
Data Definition Statements

1808025  Electostatic rate enhancement and transient comples of pr.. barry Data Manipulation Statements
JBEZBEN Structursl Alphabets for Protein Stuctus Classfications & barmy MySOL Utiity Statements

4166136 |5 protein classification necessary? Toward altemative appr..  bary MySQL Transactional and Locking ...
4153225 Database of igandinduced domain movements in enzymes  kshameer Database Administration Statements
3622843 Solvent diamaticall alfects protein structure refinement bary Replcation Statements

SQL Syntax for Pr d State ts
4131821 Pratein Side-Chain Dynamics and Fiesidual Conformational .. barry QL Syntax for Prepare: men

4123364 Protein allostery, signal transmission and dynamics: a classi..  bary -
< T v

64499 rows fetched in 04195 (0.00035) o Edn M L=st | P Sesch
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nsdnivtayayaadiusunsy SAS  {Idelannfiuntsi@eulusunsuiiamssudeyaadly
LUsuNTY SAS USINYAININT 4.3 UagUsINONaanSAINIng 4.4

PROC IMPORT OUT= CITEULIK.alongG

DATAFILE= "D:\My Documents\ \test data\

along_G.xIs"

DBMS=EXCEL REPLACE;
SHEET=""Tablel$";
GETNAMES=YES;

MIXED=NO;

SCANTEXT=YES;

USEDATE=YES;

SCANTIME=YES;
RUN;

A 4.3 fedalusunsunisiiditeyaniglusunsu SAS

M=
File Edt Wiew Tools Data Solutions Window Help
<l ~lDE e &@- o X BBLBA=hEEER®
i X = yiEwTABLE: Citeulik.Alongs
canlhisonkNe i grouplD alongGName titlelD
1 122 Cammon 4295307 877
=== === 2 122 Cammon 4295287 5877
Aoy Import1 3 122 Cammon 1270355 5877
4 122 ckmanlsb 4170553 5313
5 122 senlLab 4170553 652
3 122 sregulatorp-evolution 4170553 3260
7 122 Camman 475195 5377
a8 122 ker-group 4178196 2608
5 122 ainformatics 3458702 664
10 122 ker-group 3458702 2608
1 122 Cammon 4209212 877
12 122 oinformatics 4209212 EE4
13 122 ker-group 4209212 2608
14 122 oinformatics 4142394 664
1B 122 Cammaon 4199708 5877
16 122 oinfarmatics 4199708 BG4
17 122 thBio 1572381 244
18 122 merics 1572381 1478
18 122 timization 1572381 1476
20 122 Cammaon #7241 5877
21 122 Cammaon 1808025 5877
22 122 ker-group 1808025 2608
EE] 122 winformatics 382880 664
24 122 ker-group 4166136 2608
25 122 ainformatics 4166136 664
26 122 Cammaon 3822843 5877
27 122 oinfarmatics 3922043 664
J 28 122 ker-group 3822843 2608
P Results B Evclore: output - {Untitled) J [E] Log - (untitled) J [ Editor - untitled ] [ VIEWTABLE: Citeuli...
NOTE: Table has been opened in browse mode, = CH\Documents and Settingsiadmin

Al 4.4 fegramanisunindeyasniglusunsy SAS

4.2 nsAnwdauvuielilunisinseiannuduius

Tumsnwiduuuiufidelddenmatianisdumnganuduius wasnwmguins
Fuynngennadasius el

Anwnsumngenudiniug suuwuueamsfumngauduiusansnsodeuldded

A=> B

Toei A Wukeuly waz B Wunadwsiindy
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(%
va v

TunuideiliTefesnmsaumeanudniusseninnguidldnuuussuuniaiigdny

'
v =2 o

poulauauauide Faimualideuly Ae nquildneunii e naudld X wnadwsiiavu
= i va o o sw U Y A A | 1 v = ) v W 1%
Ao nquildnduiusiunguneuntmsesendt ngugld Y Fsanunsaldeungaiuduiusle
v &

PNU

ngugld X =2 naugld v

WU Ngu Adaptive web = ngu Social Network

nAnuduiusiannsoosueléd glitidumndnngy Adaptive web fuualiiui
au1uaudn nqu Social Network
MsUszfiudwesngarldiativayu(Support) uazAAuTesiu (Confidence)
Tnefi
atiuayu fie fesazvesteyaifiteuluuaznadnsaenndeinungredudoya

vevae anansadeuuaunisdedl
Puuensteyaiitouluuasradniaenanediunung

> (4.1)
IWIUTIENTUOYATIIVUR
AatiuanAdeilanunsamenatuayuainauniseadl
Anaduauunauild X = nquild v) witu
° 1y Ao 1y ! 1%
uusensteyaniingudly X uaznguyld Y anung (4.2)
U 9 U kil U .

UIUTIYNTTOYAV IV

Amnuidosiu Aeosazvestoyatiioulvuasnadnsaenndesaungsodiuau
sensteyefifudeuly aunsadouduaunisded
Suunemsteyaiiieulvuasnadndaonadosiumung (4.3)
Fuunemsdeyaiiduiouly

[

FrfuaAtedannsamaatuayuanaunisdsd
Aeudesi (ngudld X = naudld v) wirdu
Suusemsteyaiingudld X uazngudld ¥ aang (4.0)
Puugnstoyaniinguyld X aung
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%let libname=Au.;

%let datasetname=testmodel;

*ProcessBody;

proc sort data = au.MergetestModel out=MergetestModel nodupkey;
by newURL;

run;

/*proc sql;
create table au.Testmodel as
select Group_NameX,Group_ID from work.MergetestModel;
quit;*/
data au.testmodel;
set au.Model;
run;
proc sort data = au.testmodel;
by Group_NameY;

run;

data au.matchModel au.notmatch;
merge au.testmodel(in=incomp) work.MergetestModel (in=inmerge) ;
by Group_NameY;
if incomp and inmerge then do;
status = "Yes";
output au.matchModel;
end;
else if incomp and not inmerge then do;
status = "No";
output au.notmatch;

end;
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run;

data au.matchModel1;
set au.matchModel
au.notmatch;

run;

A9 4.5 Fag19lUTUNTUNTASIIAURUUNY NMTIATIERALEUTUSAElUSWNTY SAS

M1399 4.1 HAaNITAUMINGAMUENNUS

Aanadesiu | Anaduayu

fute (%) (%)
Genetics—of—GambUng964ID 53.95 8.39
G4ID%Genetics—of—GambLing 100 8.39
PhiLosophy_of_informatic9BLog_and_WikiResearch 82.46 5.16
Blog_and_WikiResearch%Philosophy_of_informatic 40.22 5.16
Statistics and Social Science = Biostatistics 86.09 3.40
Biostatistics— Statistics and Social Science 88.89 3.40
microRNA= Bioinformatics 72.46 3.08
Bioinformatics = microRNA 17.48 3.08
mgh_tcse Blog_and_WikiResearch 90.30 2.13
Blog_and_WikiResearchemgh_Lcs 16.60 2.13
ReadingLab%CLinical_PsychoLogy 45.63 2.12
ClinicaL_PsychoLogye Readinglab 85.94 212
Social navigation eAdaptive—Web 69.83 1.63
Adaptive—Web%Social navigation 53.76 1.63
Automatic sumarization=> ASR 86.64 1.31
ASR=> Automatic sumarization 50.50 1.31
NLP=>ASR 83.10 1.16
ASR=NLP 44.47 1.16

1NNQYANUAURUSNLEATUANT19N 4.1 aunsaesurelaseil
Nl 1 anunsaesuiegliingldnuiiiuaudnlungy Genetics-of-Gambling fuwualiiu
MaslAnsdeyalungu GAID lnenAndu 53.95 % Y899 MUIUTIENTINLG
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ngh 2 awnsaesuiglaingldnuniuaundnlungy GAD  Tuuiliuizdnlufne
Toyalungu Genetics-of-Gambling Inefifnidu 100% Y89 1LIUTINTNINALA

ngin 3 awnsaeduieldigldnuniluaundnlungy Philosophy of informatic
ez ludnydeyalungu Blog and WikiResearch nefidnilu 82.46 % vasinuiu
S18ATVNNUA

ngia  awnsnedunelaingldauiiBuaundnlungu Blog and WikiResearch i
winlthiaziinlu@nwdoyalungu Philosophy of informatic TaefiAnidu 40.22 % wes
SuUTIENITIUR
et 1 fesduuuildinsuunnganuduiusiasfinnsananvdninasis

1. fisanandasndesiufigagavesusazdols

2. emnuidesiuiniu Thiasanatuayuiigignueusiasteuly

3. tdenudesunazaativayuiavifulifiarsauingiinneulvfidiaudfy
111N

SeldAnudumeumsasssuuulasnisdumnganuduiusudy Fiiunisadied
wuu wagnaaeuiuuulududely  dslunsveaeuiinuuazdesuistoyasenidu 2 dw
Tngldign1sidensogauuuiissuy

ANwIN19LaaNFI98 WWUULTTUY

A9 WeAAnF (2536 ¢ 59-61) Na1271 MstAenAegeuUiiszuy Wy
wadafildsuanudenniernuenanagldldtuitnindensegishsauinsduuuy
wihuuddddldazainiuisnndendegneanuinan duidudadiuivaun vie
Amnazusuuldviniudneg

nsidendegnuuiissuvaziuadu 2 35he

® N15LENAIBYIMUUTEUULEURNTS
nsidensetauuusEudunss Sisnsdensi
1. Tmneaananidiglsevinsain 1-N
2. wrn1sdendaegne (Sampling interval) @e | = N/n lnefi n Ao
Srunuieteiidosnsiden
3. Boniavdu (Random number) R 109 Jusnlasf 1< R < |
Fefunidendiegnedoya axldnadel
whemneaud R Aomhesegned 1
WihenneLaail Relfenilefegnd 2

1 a A 1 Y 1 d‘
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® N15LANAIBENLUUTEUVMNNAY
ASLEBNFIDYNWUULTTUUMNNAY  JI0N1SHaBNFIBE1Y  LUREINUNNS
BNAI0g 1 UUTTEUUEURSS DS ImunzAUNIsAIuINAY | deilenliasdinayldnis
Unawlmluduarduiuiy uwaznisidenavduagly R Negsendna 1 - N (0 <R < N)
fID819 NSLEBNEIBYINVUIN 10 MUY 91nUTEBINS 500 Qe
1. Tvnegausnulgusesnnsain 1 - 500
2. MM9NISEBNE8E19 | = N/n = 500/10 = 50
3. L@onavgu R =100 laed 0 < R < 500
AatuMsLdensiegateya avlakanall
1 U 1 d' & 1 d‘
PNYFRE1N 1 ABUUIEVLNEEUT 100
1 LY} 1 d‘ = 1 Qll
MNEAI08199 2 AeviulgvuneauN 150

vihedegnal 9 Aeviievanelauil 500
wihefedail 10 Aevievaneiasil 50 (uaduluiFusu)
TurAdeiidenisnmadensogauuuiissuuinay sznisduaviuduiitnsinig
A nsdensegisuuuiszuudunss ilimheiegilloniafiazgnidensing fu

4.3 nageudnuuiielflunsienzianuduiuslngldmaiamiiasdeya
Tunsadreiuuuiideazuusdeyasendu 2 dw Ao Jeyanisiseud uazdoya
pyvasudsnsulsteyassldnsidondetauuiissuuisnan
Tnstunounindonioauuunnaniniuagyiinisuisdoyanisdonldnuyes
auBndidesmsthunmaaeusiuuy sendudeyansiioud wazdeyansioaou mudndiud
Muualagldisnsiiendiegsuuuiseuunnay
dodwildlunisuisdoya udndniidedduldoyavewusasndudutoya uagnns
Fendegauutissuunnaufiandendiogwweisardudeyade tneddunoudel
431 Amusastadwuiilitusensdeya
Avunsiadsulsiudeyalasuvadungunuienguaindn
4.3.2 ﬁm’smmf\i”lmm’]aﬂﬁ%’agaﬁmmmmLwiaznfju LazAINSIENsTeyaT
AOINTANUFRFIU
Taofi
ensteyamudndiu = Fnnunensteyavesusavngy * dndi) / 100
diavitldidunadelitnduiiavdnoud 1wy 1.66 ey
mstaawtuduiiausuasdahty 2
433  MYNNsiFeniegnd
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v & a o 1 v v a o . A a |
muuma‘uaﬂmﬂa@ﬂmaEJN%lGﬁ’]EJﬂ’li“U’eJ;J“amiLiEJug (Train) VlLa@ﬂbLéﬂ,ULW]

avnguazlanadannsuazdmiudeyansiaaeu (Validation) Aesienisteyailudlagnifen

FeaspwihnMIrumngaNuduiusandeyanisiseusvasleyansivaeunladentd

4.4 NAFBUANYNABIVIIAILUY

NIVAFBUANUYNABIVBIRILULAIN TR TR AT

[

4.4.1 mahdeyanseaeuiidenlfinnsvaeumnugniesesiauy
n1sATIadBUANYNFBIeiLUUEITElFInsAuImmAIn L detudeya
ouf wazAm uidesiuvesieyansiaaey levhnsnsivasuANLgnABIRa19i4.2
151991 4.2 FIDEINANITNAFIUANNYNFBIFILUY

%AIAY | %AINIY
nj] Rule Lijaﬁu ijaﬁu m:u
9 Yoya Yoya aneag
SEPH AU
1 Genetics—of—GambLing%64ID 53.95 45.00 F
2 | GAID= Genetics-of-Gambling 100 100 T
3 Philosophy_of_informatic9 Blog_and_WikiResearch 82.46 90.00 T
4 | Blog_and_ WikiResearch > Philosophy_of informatic 40.22 18.12 F
5 | Statistics and Social Science =2 Biostatistics 86.09 92.35 T
6 | Biostatistics= Statistics and Social Science 88.89 91.74 T
7 | microRNA= Bioinformatics 72.46 85.00 T
8 | Bioinformatics = microRNA 17.48 5.30 F
9 mgh_[cse Blog_and_ WikiResearch 90.30 100 T
10 | Blog_and WikiResearch - mgh_lcs 16.60 7.87 F
11 Readingl_abeClinical_Psychology 45.63 30.56 F
12 CUnicaL_Psychologye ReadinglLab 85.94 95.00 T
13 | Social navigation eAdaptive—Web 69.83 72.14 T
14 Adaptive—Web%SociaL navigation 53.76 40.12 F
15 | Automatic sumarization=>ASR 86.64 100 T
16 | ASR=Automatic sumarization 50.50 45.34 F
17 | NLP=>ASR 83.10 99.00 T
18 | ASR2NLP 4a4.47 32.12 F
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4.4.3 N5UTLHUNATEUY
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Analyzing the Relation of Community Group
for Research Paper Bookmarking by Using
Association Rule

P. Jomsri

Abstract— Currently searching through internet is very popular
especially in a field of academic. A huge of educational information
such as research papers are overload for user. So community-base
web sites have been developed to help user search information more
easily from process of customizing a web site to need each specifies
user or set of user. In this paper propose to use association rule
analyze the community group on research paper bookmarking. A set
of design goals for community group frameworks is developed and
discussed. Additionally Researcher analyzes the initial relation by
using association rule discovery between the antecedent and the
consequent of a rule in the groups of user for generate the idea to
improve ranking search result and development recommender
system.

Keywords— association rule, information retrieval, research
paper bookmarking.

I. INTRODUCTION

HE Recently, researching within the information retrieval

has considered an alternative approach of retrieving the

information based on community of users in the system.
Many social bookmarking systems have been designed and
implemented for improve systems. Especially, Social resource
sharing systems are web-based systems that allow users to
upload all kinds of resources.

Furthermore, Search engines are the important tools that
people search document on internet. It can return search result
by user query. Nowadays, social network has recently
received a wide adoption by various web services such as
social bookmarking systems. They provide functions that
allow users to share content with one another. In a field of
academic have a several work of research to regard one which
use search engine for searching research paper and investigate
the literature reviews such as CiteULike[1]. It helps scientists,
researchers and academics store, organize, share and discover
links to academic research papers. Connotea[2] is a free
online reference management for all researchers, clinicians
and scientists. BibSonomy[3] is a system for sharing
bookmarks, lists of literature and BIBTEX based publication
entries simultaneously. However, the best known in the
academic and research paper arena is CiteUL.ike.

As part of social research paper bookmarking system has
community group which perhaps each community may
concentrate on the same topic. In addition, user in social
bookmarking system can join with another groups or
communities that user interest. Those communities which
users are members may related content or research topic.

Therefore, in this paper proposed to analyze the relation of
community group for research paper bookmarking by using
association rule. The main point is study the relation of user
group by using data mining techniques for optimize ranking.

The paper is organized as follows. Section Il discusses
related works. The framework of this paper is described in
Section I1l. The association rule analysis explained in Section
IV, The experimental setting is shown in Section V. Results
and discussions from the experiments are presented in Section
VI. Finally, the conclusion and future work are given in
Section VII.

Il.RELATED WORK

This section contain in to two parts: first was background of
community based on social bookmarking and second was
related research with CiteULike.

A. Community based on social bookmarking

In recent years, many studies of community-based on search
engine have been carried out. The main techniques involved in
community-based search engine include recommendation,
relevance feedback, personalization, and their combinations.
Many research try to measures the similarity or relation
between groups for improve the performance of recommender
system such as Senot and et al. build group profile of TV
viewing data by combine with individual user for showing
how group interest[4]. Therefore the group personnel
relationship exists in social groups of all sorts, which can be
researched using the knowledge of the complex social
networks system.

There are several specific research projects on community
of social network such as Cohen, and Havlin studied the
degree distribution of co-author research network in
mathematics and the neuroscience domain. These distributions
do not strictly follow the power-law distribution [15]. Zhang
and Di described the clustering algorithms of co-author
research network [16]. Chang, and Daren showed the results
of proprietary Chinese medicine network in 2005 [23]. Hong,
Wei-dong, and Wen analyze relation of group personnel
relationship. By comparing the group personnel relationship
model and the empirical model, the simulation results in
according with the empirical findings quit well [17].

Some researchers applied association rule mining for
improve the web performance such as Heymann, Ramage, and
Garcia-Molina, [12] use association rule mining based in
combinations with other measures for link prediction on social

www.ssru.ac.th



tags. Schmitz and et al. [13] describe the idea of using
association rules to determine hypernymy and hyponymy
relations between tags in social tagging data. They have a
strong emphasis on formal concept analysis and its usage in
context of social tagging data.

Although this paper are following a similar initial thought
of utilizing classical data mining techniques for discovering
structures in social bookmarking. This paper focus is on
structuring groups of user. Aim of this is suggest to the user
group bundles for organizing information. The idea is that
research paper was assigned by any given users which are a
reflection of his interesting and share research paper with
other user in the same group. In addition, relationships
between group and their user perceived “paper” can be
gained.

B. Citeulike

CiteUlike (www.citeulike.org) is a web-based social
bookmarking  services and traditional  bibliographic
management tools. It assists researchers and academics in
storing, organizing, sharing and discovering links to academic
research papers. Like many successful software tools,
CiteUlike has a flexible filing system based on the tags. It has
been available as a free web service since November 2004. As
of September 2011, there are approximately 5,549,945 articles
on CiteULike. Their metadata, abstracts, and links to the
papers at the publishers’ websites. Users can also add reading
priorities, personal comments, and tags to their papers.
CiteULike also offers the possibility of users setting up and
joining groups that connect users sharing academic or topical
interests. These group pages report on recent activity. The full
text of articles is not accessible from CiteULike, although
links to online articles can be added.

Toine Bogers [10] divide a type of metadata from the
CiteULike website into five types. First is Topic-related
metadata: including all metadata descriptive of the article’s
topic. Second is Person-related metadata: such as the authors
of the article. Third is Temporal metadata: such as the year.
Fourth is Miscellaneous metadata: such as the article type.
Fifth is User-specific metadata: including the tags assigned by
each user, comments by users on an article, and reading
priorities.

As CiteULike offers the possibility of users setting up
groups that connect users that share similar academic and
topical interests for each group we collected the group name, a
short textual description, and a list of its members.

Many previous works related to research paper searching
focus on improving the efficiency of academic web resource
searching.  Researchers who studied in research paper
searching such as CiteULike: Jomsri, Sanguansintukul, and
Choochaiwattana [6], [7] create three heuristic indexers:
“tag”(T), “title, abstract”(TA) , “tag, title and abstract”(TTA)
and compare with CiteULike. Experiment found that TTA is
the best indexer. Furthermore they create a new algorithm for
ranking method that is a combination of similarity ranking
with paper posted time or CSTRank [5]. Capocci and
Caldarelli [8] analyzed the small-world properties of the
CiteUL.ike folksonomy and the other researcher are [10], [11],
[9], and [14].

This paper uses different views to re-ranking search results
of research paper bookmarking with focus on the diversity and
reliability. This paper extends the method of association rule
that is data mining technique to re-ranking search results.

I1l. FRAMEWORK FOR COMMUNITY GROUP OF RESEARCH
PAPER BOOKMARKING

A framework for community group of research paper
bookmarking is follows in Fig 1. General community of users
who interesting in research paper bookmarking will post
papers that they interest to server system of social
bookmarking system such as CiteULike. This technique can
provide paper with other users for search paper. The
framework mechanism was designed in four steps:

1) Historical data of each user groups: After process of user
share all their public entries with user community and
comment on other papers. Java programming is used to
implement a crawler on the research documents. The
crawler collects data from research paper bookmarking.
The collected documents consist of research papers and
each record in the paper corpus contains: article ID, article
name, abstract, tag of each paper, link for viewing full text
article, groups name, along with group are interest the
same paper, book title that published paper, posted date,
posted time, paper priority ,and etc.

2) Association rule: This step is preparing and cleaning data
for creating association rule model. The relation during
users group that interested in the same paper was analyzed.
This technique is recommending base on similarity and
were describe in section V.

3) Search Function: Cosine similarity is a similarity
measurement between two vectors of n dimensions. This
involves finding the cosine of the angle between two
vectors. This measurement is often used to compare
documents in text mining.

4) Re-ranking search result: this step is effect after similarity
measurement for improve search result. The ranking of
search results are rearranged from the highest similarity
score to the lowest similarity score.

IVV. ASSOCIATION RULE ANALYSIS

Association rule discovery is a popular data mining method
and well researched method for discovering interesting
relations between variables in large databases. Many the
research lead data mining and association rule for analyzes
and increase efficiency in searching result [18], [19], [20],
[21], [22].

This paper analyzed basic data relation by using association
rule discovery from personalized function for explore pattern
to improve ranking. Researcher explored association of a set
title name of paper and set groups of user. We expect that the
article were posted more than one group will should
significant for create ranking. The data set has over 64,320
rows. Each row of the data set represents a user group that
papers were appearing. There for, a single paper can have
multiple rows in the data set.
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Fig. 1 A Framework for community group of research paper bookmarking

A. Association rule discovery

The rules tab in the form of X —Y is applied for extracting
rules. Where X and Y are disjoint item sets of user group. For
each rule of the form X — Y, researcher defines the supp and
conf as the support and confidence as follows.

conf(X,Y) = count(X,Y) Q)
count(X)
such as conf (group X, group Y)
count(group X ,groupY)
f X, Y)=
conf(group X, group) count(group X ) )
count(X,Y)
sup(X,Y)=——=
POXY) count(All) 3)

such as sup(group X, group Y)

count(group X, groupY) 4)

sup(group X, groupY) = count(All)

TABLE |
EXAMPLES OF RELATION MODELS OF GROUP THAT USER POST WITH
CONFIDENCE AND SUPPORT VALUES.

Conf Sup
Rule %) %)
microRNA->Bioinformatics 72.46 3.08

Table 1 shows examples of rules for predicting the
group. Confidence and support value are used for rule
selections. Because plenty of rules are generated, some
simple concerns in rule selections include:

1) Select the rule with maximum confidence.
2) Select the rule with maximum support if confidence
value is equal.
3) Select the rule that happens first when confidence and
support values are equal.
From table I, shows the rule explains:
e Support of X —Y is the probability that a paper has
both X group and Y group
Confidence of X — Y is probability that a paper appear in
Y group given that the paper appear in X

B. Result of Association rule discovery
Table 1l shows total association prediction model for group
of users with confidence and support values.

TABLE Il
RELATION MODELS OF GROUP THAT USER POST WITH CONFIDENCE AND
SUPPORT VALUES.

Conf Sup
Rule %) (%)
Genetics-of-Gambling>G41D 53.95 8.39
G41D-> Genetics-of-Gambling 100 8.39
Philosophy_of_informatic>Blog_and_WikiResearch 82.46 5.16
Blog_and_WikiResearch->Philosophy_of_informatic 40.22 5.16
Statistics and Social Science->Biostatistics 86.09 3.40
Biostatistics-> Statistics and Social Science 88.89 3.40
microRNA->Bioinformatics 72.46 3.08
Bioinformatics>microRNA 17.48 3.08
mgh_lcs—>Blog_and_WikiResearch 90.30 2.13
Blog_and_WikiResearch->mgh_lcs 16.60 2.13
ReadingLab->Clinical_Psychology 45.63 212
Clinical_Psychology->ReadingLab 85.94 2.12
Social navigation-> Adaptive-Web 69.83 1.63
Adaptive-Web->Social navigation 53.76 1.63
Automatic sumarization>ASR 86.64 131
ASR->Automatic sumarization 50.50 131
NLP->ASR 83.10 1.16
ASR->NLP 44.47 1.16
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V. EXPERIMENTAL SETTING

The experimental setting is divided into two sections.
Section A) describes the data set, section B) discusses
describes evaluation metrics.

A. The data set

The crawler collected data from CiteULike during March to
May 2010. The collected documents consist of 64,320
research papers. There are groups that are related to the
computer science field. Each record in the paper corpus
contains: title ID, title name, abstract, tag of each paper, and
link for viewing full text article, book title within which the
paper was published, posted date, posted time ,paper priority
and the along with group.

B. Evaluation Matrix

The informal was conducted with twenty students that were
recruited as experiment participants. In the step of measuring
the system accuracy, we need to use information retrieval
classification metrics, which evaluate the capability of the
system to suggest a short list of interesting items to the user.
The precision and recall are the standard measurement for the
probability that the system makes a correct or incorrect
decision about the user interest. With r, being the research
paper from randomly picked for user u and D(u,r) is the set of
recommended research papers, recall and precision are
defined as Equation (5)and (6):
Z\rpurmDur) )
ueU

Z:\rpurmDu r)

ueU

recall = (D(u,r)) =

(6)

precision = (D(u,r)) =

Where
|rp(u, rl is the number of is relevant documents,

|D(u, r] is the number of retrieved documents.

|rp(u, p)m D(u, p] is the number of relevant documents
from the number of retrieved documents.

Recall measures the percentage of interesting items
suggested to the users, with respect to the total number of
interesting items. Whereas, precision measures the percentage
of interesting items suggested to the users, with respect to the
total number of suggested items. The values precision and
recall are shown in section VI. The twenty subjects were
considered as experts in the field participated in the
experiment. Therefore, their relevancy ratings are assumed to
be perfect. In the study setting, each subject is assigned to
investigate the research papers obtained from the r,. The 10
documents for relevancy are displayed. Finally, the subjects
were asked to rate the relevancy of the search results on a two-
point scale: score 0 is not relevant at all and score 1 is
relevant.

VI. RESULT AND DISCUSSION

This section separate in to two parts: first is results from the
experiment and the second is the discussion.

A.Results

The results of the paper were described in two section first
is result of association rule and second is result of evaluation
by using precision and recall

1) Result of association rule

Form table Ill, We choose the rule that have confidence
value more than 60%. The strength rules were hold such as
Social navigation with Adaptive-Web has Confidence
69.83%. Article which appears in Social navigation will
appear in Adaptive-Web always. Therefore, the relationship
of these rule may help to created ranking for optimize search
results to wuser. However, Adaptive-Web with Social
navigation has Confidence 53.76%. So article which appears
in Adaptive-Web group will not appear in Social navigation
always. Therefore, the relationship of these rule may not help
to created ranking for optimize search results.

TABLE 11
CONFIDENCE OF ASSOCIATION RULE WHERE o = 60%

Rule Conf Rule

(%) Hold
Genetics-of-Gambling—>G41D 53.95 No
G41D->Genetics-of-Gambling 100 Yes
Philosophy_of_informatic>Blog_and_WikiResearch 82.46 Yes
Blog_and_WikiResearch->Philosophy_of _informatic 40.22 No
Statistics and Social Science->Biostatistics 86.09 Yes
Biostatistics—> Statistics and Social Science 88.89 Yes
microRNA->Bioinformatics 72.46 Yes
Bioinformatics>microRNA 17.48 No
mgh_lcs>Blog_and_WikiResearch 90.30 Yes
Blog_and_WikiResearch->mgh_lcs 16.60 No
ReadingLab->Clinical_Psychology 45.63 No
Clinical_Psychology->ReadingLab 85.94 Yes
Social navigation->Adaptive-Web 69.83 Yes
Adaptive-Web->Social navigation 53.76 No
Automatic sumarization>ASR 86.64 Yes
ASR->Automatic sumarization 50.50 No
NLP->ASR 83.10 Yes
ASR->NLP 44.47 No

In addition, we use link analysis to show the relation of
group’s users interested in the same paper. Fig.2 shows
example of similarity measurement from Adaptive-Web —
Various kinds of user adaptive web system: hypermedia, IR,
filtering — by using Link Analysis. We found that some
articles were appear in Adaptive-Web will appear in ARTFL
group, NET8-UAM group, Social Web group, Social
Navigation group, and Philosophy of Information group. Form
result of the similarity we can develop this model into paper
recommendation mechanism.
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2) Result of evaluation Matrix

Since the subject relevancy ratings, some users only rating
one in a group and some users even did not rating any
research paper in most groups. The experiment result is
depicted in table 1VV. We use two different correct sets in the
experiment. The first is correcting set of original method (not
include association rule technique) and the second considers
set by include association rule technique before re-ranking
method (Our Method). The result is listed in the second and
third column.

J

Fig. 2 The result of link analysis

TABLE IV
PERFORMANCE OF PROPOSED FRAMEWORK
. Original Our
Average Precision Method Method
P@1 55.0% 73.2%
P@2 43.1% 65.7%
P@3 40.2% 63.2%
P@4 38.7% 61.1%
P@5 35.2% 55.5%
P@10 27.0% 49.0%
P@15 25.5% 44.1%
B. Discussion

This paper presents techniques ranking search result for
users based on the relation of user group. In the association
rule step, the support and confidence value were used to
determine the groups relation. The performance of system by
include association rule technique tag based filtering
recommendation has accuracy more than the original system.
Therefore, the relation of user group has a potential and can
use this technique for improve ranking search result.

VII. CONCLUSION AND FUTURE WORK

In this study, a related of community group of research
paper bookmarking framework is proposed. This approach
studies users’ behavior from research paper bookmarking and
then use association rule to analysis user’s preference and can
bring to improve ranking. The experiment has shown some
interesting results and it is believed the research direction is
promising.

In fact, during our study, it is becoming clear that only
relying on one method to predict the preference. Furthermore,
in this paper the ranking mechanism only considers one-to-
one association rule like group X—=>group Y. This assumption
is to simplify the problem.

In addition, This paper preliminary analysis a relation of the
group uses that appear the same article by using association
rule discovery .Result of preliminary analysis of there some
rule is interesting and can bring to improve performance
ranking.

In future, researcher plan to use this information to advance
analysis for improve web searching.
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