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A Reranking Method Using Query Expansion and PageRank Check
Tae-Hwan Kim' - Ho-Chul Jeon™ - Joong-Min Choi'"

ABSTRACT

Many search algorithms have been implemented by many researchers on the world wide web., One of the best algorithms is Google
using PageRank technology. PageRank approach computes the number of inlink of each documents then ranks documents in the order of
inlink members. But it is difficult to find the results that user needs, because this method find documents not valueable for a person but
valueable for the public. To solve this problem, We use the WordNet for analysis of the user's query history. This paper proposes a
personalized search engine using the user’s query history and PageRank Check. We compared the performance of the proposed approaches
with google search results in the top 30. As a result, the average of the r-precision for the proposed approaches is about 60% and it is
better as about 14%.

Keywords : WordNet, Personalized, Information Retrieval, PageRank
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Algorithm 1. QUERY EXPANSION

procedure VOID QUERYEXFANSION(query, Userhistory)
historylist — setDescendingOrder(Userhistory)
querybxpansion — query
targetlist — getSublree(query)
while Aistorylist is not Empty do
complist — getNextElement(historylist)
if complist < targetlistthen
queryExpansion.add(complist)
end if
10: end while
end procedure

WSOV B w ko

—
-

($D21F 1] ALSA Hejof &3 ¥n2|F

ahglolE W AMLE golrh [BaalF 109 5-10 ¢
A& AgAe olguol vheht wolzk slulelA 714
2 ggjojo] LHULA o] f5 #Asto] Latsoigon
AgArel Aejold Frheted Sy,

4. &8 ALY

Alzgle] 488 A% Adgles (1 59 2ok #A
& o] §8}z AREabE A 9] o)W Helo|F Algate] Ao
ol & 43ty flste] Al dd AAem 2l Fh,
ol 7kl ARE Aoola AFgFozM 7ide] FARE
ATsAY +84& st Ao ds) AgAE] WS
HA3} 371 Agolt. 29l F (2§ 59 44 13} 2ol
Agsh= AbEA Qe o) 2o Aol g aAl |t o]
wf A2 F o7bA] AL FAe] FYsA Hizd s

Aol o] g8 AHelolZ spRlar FEeA HMste] A9
100711 9] Aol Eol cha) FFollA alFshs #lojx| Wz A
T 9 L AolEZL s Aojolo dis) ArIA Pt of
WA AE7b7b AAaste] SQL DBl Agst= 344 29 38
Aggich o fgHoR s ALEAsL Ao Aejols) ALE
27k ol Aol Aol AolojE YJryle] A9oje} dglo] T
AE ol &alo] 3& oA 713 25} o] AoolE w4 5
A g 4 9ok oEA gy Aol AT AF
49 100702 AN Ak 9o oAl AE so] A
g oHlol A @z el Sy #eoo] WEE o]t &
A& Ax4 e A4 685 AAA ok Y 7 &947
AzRg Az} spyolch Al 3L Alo]E URLIM Ajol
Eo] ja] 424 5& ol&slo] 3 giat P Alo|EV} A4
BAA ohd A& YERAL), o]@A &H¥ Anold e
30700 i AEES P A7M AN AH%Ee AW
Aol e Ad Aewds ANdzz agsie

R-Precision® AR§-8to] Z43}qlch R-Precisiong R
= 4 i 2o
2 ME A o) 4
- e R N
RPrecision = ARF AR O] 5 > 100 (6)



236 HENM2I=S=E2X B M18-BH M4Z(2011. 8)

Perommalioed hader wmioms Beasies o § g U e Dt
L]
s

g =] l .

Fersanaliced lnformatsan Ketries o1 U ing § ser Hntary

bitnteg,  Seede. #upw rxpiamts 10 50

- B

e

N 8 e i e o 4 et
et sy W D AT Bt B

i o SRR T e S - | 5 907 T
[reradiee

ety BT 1w e B e s Bt s e b Iy
bt o o g’ [ M wpac b el gy
e e e

PP

1 G .

[ N My Beeet o= 3 -
[ u— | e mn-——-‘-‘--—.-—-—"-—-
B &= = G
W L T T L —————Y B
A
b e e org s b s i

. Gidetis

ELE SR E
¥ I Mmp e sdgeta org wiki Lemsnyg

EE—— SQL DB 8

Foo @PE S 9y

(38 5) M2 4y 4 MY Alyz|2

5. HlE UH U ZY BY

A8 FAol #80 B A7e Adshs A7)
A ARgSHE AuHQl wolg TN Adsg. 23
F A48 29 10018 229ake AR} 470] Aeloo]
2 ABA ohdx BuaTh Aue pEe Baad
oa) wEsiglon wet 4usn wed 4o Jun B
BeA g 47 2& Aol AR AT 71z o
S ARl Be WFe Ydad BusAd. oA
BUd ARE Moz HT A74 AYYS) Aools
201049 4858 20104 88 74 o 5497 Aug +4%
Ak olgA 98 ANE wEoz Felo) Aug Ty
#e Ws TysA BUe o AL v, w1
Ael wolg olgstel AAT Aot 279l wolE ol g3
oF 44T A% 27 A%Y HolA7k Avht FrhsA
IR

51 Zolofoll HEtst #Holx| 2

HolA #3a dneFE ol T2 HAAANL Ao
Y AfolES] T2 F QY As) ol YIE o st A
o FAEE FHIL A 4 Alo|E9 FRY EF
ol A4 Aejolo i@ FHE ARE AR A T
ok dE E°| “learning”olEHs oz o
= 7190 &5l o] A (http://www.bbe.co.uk/learning/) }
£ o] A (http://leweb2loc.gov/leam/) s} 7+ HA =

73
[¢]

%}
B
o
A
b
3

oojeh HHHA e ARt A £9 A9 A9l
o 71 FsolAG AR Edolx Ze HolAsL
¢ of %Al 47t O AEE Hh B fFo] Az}
= Al AAdd fEe ol F et A9 AA
5= A& Fol7] Slgte] Fojrl Agdolo] tia H=ul 4
of ol WA E old Aojeg a9 JPos FAs o
ofF M doold A&t

52 1742| ctojol chst = glst Hlo|X| bjm

1749 dojz FA4d Ao 1548 73 2 dAL o
dto] 91 100709 A Aatg IEYSAT <E 1> 15
el gl ol &t F2elN HAYL w A g} 2o
AERAA opdz] pds ¥& Holvh FolAH e} A
Y 15709 dolz Adg Ax 15007 F AEAelA °
3 AEE A FAM9 404%9 606702 EAo|u}k, 1 o
99 FMEL FA8A 9 9 HolAN} 23%0|x, A%
FHelA7} 1626%, 719 EH o)A 7} 2573%, thEt F o)
A7 306%0°]m, 1 o]9e] FxI} ol RE Ho|RE 7)
B3 dhe] 2 ulgE 122%%th (28 6)& <E 1>9A
Yebd Ar, 5287 ok 9 AlolE, 7|4, g}, 2 99
&S JL2 FHF Hro|c)

(2" D& 1500709 &4 F Auz 28" %A 60670
7b o= E9lel EEHAEA Lolry] & 100719 +=9)
10282 o] #g ¢9o dvpy B Fus ¥gs)
A YepdE g =Zeln},

=
=

f—2
1.



HOIX| 3RS0 2o SEE 0SS WYZ gy 237

(E 1) 1742 SoiE o128 HEst Ho|X|2t FAE HOX|of et HE

24 A9E o _ n4dR (%Sﬂ)f’l/‘l—) -
&4 ge Y AlE A% 714 gt 71et
learning 16 3 28 30 1 2 100
machine 31 5 10 33 3 18 100
operation 27 0 50 21 0 2 100
individual 41 1 32 17 0 9 100
method 15 2 38 0 13 100
neural 52 5 8 21 8 6 100
reasoning 5 4 10 14 14 4 100
representation 62 2 9 8 1 18 100
system 27 1 32 3 5 1 100
conveyance 46 P 8 19 1 100
decision 46 1 10 3 1 9 100
graph 50 0 8 25 1 16 100
network 21 0 19 46 3 11 100
artificial 50 4 7 17 6 16 100
intelligence 38 5 11 30 2 14 100
total 606 3 244 386 46 183 1500
+8 ool £ A9 g Axstel A4 Aol £92 A
12 EHOIX|

20%

it -v-uﬂOIII

(32 6) 15749] EH0i= 2

& EMe 78

120 - }

- M
BO -
|
60 ._vaqﬁ
-‘-ti

- ojEe |

20 |

(2 7) 1574e] thol2 HAE 1500702 2M BZ

oleig ARE wgo AHEAY HRE Aoeie Y=

Wl 89 Aol XA o4 AelolE ohlA Aeloll
£ AA 9E 29 g& paich Ea solx @2 A

48

(28 8)2 A Wi HolA A3 Ayug u @
B, TE AN HAE AskE va {rke Aol
A71H xH& £A9 £Hola, yHE 15749 Aozt o
Ehi= AR £ Yehin

391 30700 £HE FRo 7E vy A o
22971 BEE B T, 720 178/19] AnE RS
T dolA] B2 WATE o] EWE Wl 174719 AHE ®
daf Fa glck 29 30700 e AHES AHEE Ho
A W37k B2%0lH F2 o] 305%, AL WHo|
508%2 949 + 712 B Aol Hojuh &7 (29 8)
oA Ve AN A9 0700 el AR} Aok
el ¥ #5& &+ AUk

90 |
80 | -

70
60
50

40 - ——3E
30 - — = —=—sielst 4
20 = =e=—ujo|x| g3

10 —

S Rre e A L
S R S SN S LA NS

R R A A A L S Y

(32! 8) 15742] Eejofof st vlm H7t

53 2742l ctofof| &k M &Sk Ho[X| d|w
170e] Dol 2712 o2 Fof Ao ko] o]y



238 SEMZIET=EAIB H18BH M4=(2011. 8)

(Z 2 2hel clojs =atat ojof 107Hof ChEt XEtst HoOIXISH Sxatst o|xlof Chet KE

- . ul g B (EHlA]) .
BN P T Eaw e waeE [ av [ A [au e V)
machine learning 48 7 6 5 14 20 100
operating system 53 1 12 20 7 7 100
conveyance individual 47 0 1. 49 100
neural method 66 4 0 28 100
reasoning representation 65 3 3 1 10 18 100
decision graph 70 3 2 14 2 9 100
artificial intelligence 35 5 6 24 18 12 100
neural network 56 2 6 17 2 17 100
intelligent network 60 4 1 25 1 9 100
representation method 90 3 2 1 0 4 100
total 590 32 39 112 5 173 1000

HetsA] AHBI AR W Helx #a, 7 HAw
Hlal P7p ggick. 2709 dolz tA4E &5 Aoz T
oM HAste A9 100719 AN ARE aE2Ysg.
<GE 2>E 209 9oz FAE EF Aol g o fEA T
24 108 4P W AHER7E 2 ARAA opdz
T ¥ Holth TelAd yeld: AAH 108 F44
AA8 A3 1000/ F AHEACA Zad ARE HA &
A9l 59%¢<1 590708l EAjolth 1 ol9le] EAMEL F3a}
A &= 4 #elAzt 32%c)a AR FHo)A 7} 39%, 714
E0l A7t 11.2%, Weh FHo|A 7} 54%0°]8], 1 o]29
AE7} opd RE Ho|AE 7|2 o] 1 v &L 173%%
o Z2fA oz 17)9 woj2 PAF SRt} 2749 tho
2 AYE AY AR uge] O 52 ¢ + U =%
olHe] vl&o] =okd AR Fulo|AY 7Y EHolA 5
T E051 7l F97 $71dE B+ g ok 2
ojoje] 71 WolAFE Fo]A| 9] v &o] FojETE A
£ ouigt} (2 9E <F 294 JeEhd AR, B35
2  AolE, AR, 7I9], dig, 718 v &S aYgZR
#g Ao},

a9 FHO|X|
17%

o=
E50[%|
6%

7Y
EH0|X|
11%

SEBX|
e AolE
4% %

A% EHo|x
(38 9) 107He] EEEol0Z HME 2Mo| |8

(1" 1002 AEE BdE &4 50077} o= 9o &
FHAEA 27] 98 100709 =95 10 S92 FEsho

——
e £ T I

R R R S S
oY L a f A # A
' I A A A R R A

(3% 10) 10742] E&E|H= HME 10007He] EM

g3 &9 Fol drhd B ARE TFdae=A vEg=
@) Ee|cl,

olgjg FAHE uigoz ALgale] A2 Aolg gu
Jle] el ilgtel 23 ol Aojold FohhA Hejojof
EF AA 9g B2 gE Fesd =8 Holx @3 )
T& Tate] T 719 ghg Aldtstel #HA Ao £9F A
AU (28 1D A Wl o)A B3 Ay
& 1 Af, 72 HAA HNE AAE vw P
diolth, 7|4 xFL FA #9oln yEFL 10719 &

Falol7t ekl Are £8 tehic

90

80

70

60

50

0 ——22 Y
30 kel
29 B B LR E

10 | == —— |

(3g 1) EgEAA 10740 ChE @ Lo}



A9 3070l BHE AR FF AHEE AR wWio]
218749] AHE H¥s) F3, 720 167749 s FHs)
Fu] sl #3 Wwrg 01-8-"213 o 175709 JRE &
dall Fau vk A9 30700 N AFES AHRY Ho|
A BA7} 383%, & Aol 557%, Ate Wyl 726%
2 919 F 7HA Bo Aol Heljuth =3 (27 11)90A4
UrE}Urh AAY A9 =99 e F A Erd o @

< ARE Agd Fu ASE & + Ak

6. 28 ¥ &% A

61 22
Al AR HMolA Fag FA=
HHEE Aeg AN Azl
Hog AME

ERE-ECIE
£ Aoks Faloldh Ayt

Fasiel 44 Az ufz:: BA 2R 24

8 ohoglol ¥ % % EE @] wiolth AgAEol
A4 Az % Abu A9k ﬁrﬁ%w BE 4 2%E
B2 Aol ohlm 49l AAH B Aol B »
2 UESIA RAY AYAE sk AYol stk Wb
4 Anel 45e Yhshe F8 HES P4 Ao 49
ol 48A 27 YAk BAS Sl 2ale] 2

A& E(Recall) ¥oh= 4 &5 (Precision)o] 74

2 3
o
-
2
_r‘_l,
2"—"-r-

Az19f "é%ﬁ*ﬂ H F8E g40lt)h o] AR £ =Fd
Aol e A9 30709 A 99 Arst Yehde
NEE FAstA Ao|x] #ast FaoM Agshs A4 o

A 23 & =FA Agsis Wdde vnagc. 1749

A4 #Helx @anc 126% AE © FL& AL
Uepllon 3 A B 113% o & 4% S Yeh
Ack vzt F ] BEE 249 EFFALooAE Ho]x)
Bast 43%HE o F& A5 vdehgleon 72 2
A BohE 169%AE ¢ $£2 4%S Ui ojHe
719 Elol A AR FHolA] e 9g=et o} f-aae]
7t Gut A8E B} @) o] A3} £4 A9 A
Hl=d Aete ubylel olsf A spgiel sjAlEo] A
dso] dE AL ou i

62 SHAE % #F x|

FE AN AW v AYE 7] o) o)A
2 A% EF PN AF: FAF ALY Syl 9
Atk EF o4 AFehs AolA) A2 Afi 244 |
o A Wl AFHA @t & o AU 4PL @
+ gt BF A2 ARE ML BA ARS o
039 A7k AAE oug AReA Adstel Frbsha
At gk,

#ag#

[1] SouMen Charkrabati, “mining the web Discovering

HOIX|l 43Xt 2O 2FE 0|BS MYZ &Y 239

Knowledge from Hypertext Data”,
Publishers. 2003.

[2] B. ]. Jansen., A. Spink., T. Saracevic., "Real life, real users,
and real needs' astudy and analysis of user queries on the

Morgan Kaufmann

web." Information Processing and Management. Vol.36,
pp.207-227, 2000

[3]1 A. N. Langville, C. D. Meyer., “Google’s PageRank and
Beyond : The Science of Search Engine Rankings”. Princeton
University Press, 2006.

(4] F. Tanudjaja, L. Mui, “Persona: A Contextualized and
Personalized Web Search.” Proc. Of Int. Conf. on System
Sciences, Vol.3, pp.53-61, 2002.

(5] Y. Sun, H. Li, I G. Councill, J. Huang., "Personalized Ranking
for Digital Libraries Based on Log Analysis.” WIDM'08,
pp.133-140, 2008.

[6] Z. Zhuang., S. Cucerzan., "Re-ranking search results using
query logs”, CIKM'06, pp.860-861, 2006

[71 U. Rohini, V. Ambati, "A collaborative filtering based
re-ranking strategy for search in digital libraries”, Lecture
notes in computer science, pp.194-203, 2005.

(81 T. H. Haveliwala, “Topic-Sensitive PageRank: A
Context-Sensitive Ranking Algorithm for Web Search”,
[EEE Transaction on Knowledge and Data Engineering, Vol.
15, Nod, pp.784-79, 2003.

[9] D. Fogaras., B. Racz., K. Csalogany., T. Sarlos., "Towards
Scaling Fully Personalized PageRank: Algorithms, Lower
Bounds and Experiments,” Internet Math., Vol.2, No.3,
pp.333-358, 2005.

[10] F. Qiu, J. Cho,, "Automatic Identification of User Interest For
Personalized Search”, WWW 2006, pp.22-26, May, 2006.

[11] http://www.dmoz.org

[12] Mingjun. Lan., Shui. Yu., Ruth. Backer., Walei. Zhou., "A
Co-Recommendation Algorithm for Web Searching.”, Fifth
International Conference on Algorithms and Architectures
for Parallel Processing(ICA3PP'02). IEEE International
Conference. 2002

Z Ef B

e-mail : kimth@hanyang.ac.kr

2005+ 1A gt HFEF (3}
20079 FFoista 7 FE F A AD
20073 ~d A dohsta HFe 3

uhAL 3}
gl gvol, H2F, FHFZE
AR, A 2ERA)

Q345



240 HEAMe/EE=FX B H18-BZ M4z=(2011. 8)

z & o
e-mail : jmchoi @hanyang.ac kr
19843 AM-gojsta 37 EFHEAD
1986\ MEoigta AFE FTHAAN
19933 State University of New York at
Buffalo, Computer Science(¥}A})
1993 ~19%  §=- 4441 AT U(ETRI
A TATE HdA7L
19959~ A Sty FFeFea wy
B Rk § vlold, WA, AMFE, AWHEY) 2EEA,

AEAF

M3 3
e-mail : hochuls@chollian.net
1998 A flolska A 4k A 2ksh(3HA)
20000 FFrhstn FFE T E(AAD
20109 Fgsta 773 E(eAL
B Rk A FY oo AE, FryPH/
ARFE ATAT, FHAA




