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A Study of Applying Time Series Clustering

to Social Tagging

Advisor: Dr. Hao-Ren Ke Student: Tzu-Ting Tseng
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National Chiao Tung University

Abstract

Due to the widespread adoption of Internet, a variety of Internet applications
emerges. With the booming of Web 2.0, participation and sharing becomes the central
concept of Web services. Social tagging 1s one essential service in the Web 2.0 era,
which allows users to label Web.resources with keywords thought of by themselves.
Social tagging also enables the cooperative acquisition and sharing of Web resources.
The key factor that social tagging can cateh-people’s attention is the “social” character,
which facilitates the communication and interaction of people.

This study, based on the social character of social tagging, detects the
chronological variation of social tagging for understanding social trends. Time series
clustering for tags is employed in this study. First, tags collected from HEMiDEMi
are transformed into the form of time series according to the Web pages labeled by
these tags, and then time series clustering is used to identify the tag clusters with
similar chronological patterns and trends in the same time period. Next, the similarity
between clusters in all time period is calculated to extract the clusters and associated
tags with similar concepts in different time periods. Furthermore, the trend variation
of an identical tag in different time period is analyzed, and the related tags and Web
pages are discovered. Finally, the above research outcomes are integrated into a

prototype system.
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v, fntasy, genre - fantasy, Genre: Fantasy,

harry potter (1

(ch

neludes: harry potter, harry potter, "Harry Potter, '

ar), Harry Pother (Fictitious chara, havey potter s

harry+potter,

harrypotter, harry_potter, hpotter, Potter Harry (Fictitious chara, series: harry potter)

ntesy, fanti

, fanatsy, fanstasy,

genreifantasy, Genre_Fantasy, literature.fantasy,

srry potter, harry poter, harry potter

harry-potter, harey, potter,

s, Fantisy,

Mash

Examples: history, gresce; chick lit, christian: sex, -fiction.

Related tags (show nurnbers)
2000's 20th Century audiobook boarding school
brit-lit Children's and YA children's baok

Children's Fiction children’s literature
childrens coming of age Don't Own English
Fantasy Fiction Fantasy. Favorite fiction

Top books {9 books)

Harry Potter and the Philosopher's Stone by 1. K. Rowling
Harry Potter and the Half-Blood Prince by 1. K. Rowling
Harry Potter and the Order of the Phoenix by 1. K. Rowling
Harry Potter and the Chamber of Secrets by 1. K. Rowling
Harry Potter and the Prisoner of Azkaban by 1, K. Rowling
Harry Potter and the Goblet of Fire by 1. K. Rowling

Harry Potter and the Deathly Hallows by J, K. Rowling

A Great and Terrible Beauty by Libba Bray

Rebel Angels by Libba Bray

filmed first edition Good vs, Evil Hard Back
Harry Potter series 1Fiction j.k. rowling
Juvenile Fiction kid Lt literature-English Magic
school not read novels Own read read 2007
Read in 2005 Science
fiction/fantasy i va fiction va lit
young adult Young Adult Fantasy

Related tagmashes
rmagic, romance (<)
boarding school, ya (%)
teen, ya (2)

fants

eries. teen, wouna adult £27

Bl S pdELii1gssi
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(F#% % & © LibraryThing 4 =)
IV. o &% K& 2 nplan

bR RIEE Bt b B4 R B 0 (R $5(Mashup) 2 £137 ¢ e i
Flickr > =  #-4# % 7 RSS feed » ¥ AT T EE K - B AIRTIR IR D
@ % > Flickr} e AR A 570 - FBAIFTIRAE > B 6 o AL & AR e
BAERA PR ERI R 8 DR PR R PO ARBILL P AR

e hg ko

flickr‘ HAEN BA Pk PHT
BH BaRE W miE

651,851 {HE Fr~mEFEEEE
TR | AR - B

O [ s

e

Bl 6 e '—15_ mﬁ:,hfr
(F 4L %k : http://www.flickr.cony)

e BAREGRE AL RR P EE AFE e £ X g IR & RL
So AR RRE AL - AT S O % HE(Information Structure) ©
BoE & DA R T AR KR Eeh- & o & K 4E(Classic Problems) —
e A EH 2 T AGET DR BOL A E TR T ERS

ndrfeli At s A [11] o

2.2 R B 7 A 4%
PE R B 7 (Time Series)&_i& F % &8 FALE 4 ensh {5 =0 B 3 7] eh- A s

[22]; P R F 71 38 (Time Series Data)dp (h 4 I - =~ % ehle — 2 (R 8)> 7 kB

12



B R AT ¢ R2Epnp TR GFTR - TR FFR2 258

X oo Glde 1 2008F S 2 R A

=

- ke LWL % 5 PR B 5|4 47 (Time Series Analysis)f]* it 3 ¢ 7

7}1'—7‘; ft%\ ’ A}*q‘i'r’g";%ﬁ’ﬁﬁ’ I_—*d]i/;'gt ’ ?E/Eljﬁ‘k%ﬁéﬁ%% ° ‘#f}l;'@;q.'. 3 B)r;glr_r" i%—

EEFEFREINAEHZIE AL A AEREF| G NE LT &4 Sdom it B

BB 7 enfp 0 B o

221  ®H LR

AR BEER RS2 B ap AR B H e »,‘;;ij,{;g * R T 4R
(Euclidean distance) » ¢~ * i B RRINeR A7 7+ AINB PGB LK T F

(Euclidean space)iei— B ELS @ B & A A A Gup iR 5 574 B BT 2w

N

2 BEAOFEHE @ gt R TS RR| ARG AR R A M Tt 2 A B DB TR R
BE G R R T[4 N B R R A SR R o

BB AR RS Bt HE - B A FIHTISE (mean) 1A BB H
(variance ) 41 r1d % B AN A o enlh A R0 E AR A 2 B LI BB
BALAP MR BRZE AP LR o

e B OL = ok 4 ook
B g gt s F

B2 h MR TR R R blde A B A L IE B2t
FARMW e d - BRERFEA LIRS 5N - BEREFEET - REFR P E
B v R B RIS AN GERFEADE G EIA BRET AL R D

B5% R TETEREATA T LB e

13



v

Bl 7 BFAEITH

#5 1 pF Y 5% 25 (Dynamic time warping distance, DTW)&1: & {87 §_/L3F B 7

B FORBEE AT R P LR PG o SR ) B R PE T A R AT 4o 8 -

Bl 8 & BPEFR A 7| chEa)

B3k @ BREREAEZQ=0,0,....G,...0, T R=1,0,...1,..,1, » DTWe & &

BAAR S PR L B A LT EIEBES 0 3% nxm et B

W ke enEE AL > ¥ P BRI R 2 3N GRS L AGEESE o - B %75 BR IS (warping

path) 3 W =w,w,,...,w, > max(mM,n)<K<m+n-1->w,=(,j) o £ ¢ £ 4 g &#4s

R AER B A PR ARIE Y ik EEER > dprwie 2 74 (1)

Z:; Wi
K

dppy =min

(1)

R T"

Mgl 0 F st B A BEER A S| W (S L BRE A5 D 2 A
14



Ptz ¥ A N e har B g N 4e(2)[17]

D@i-1,j—1)
D(i, j)=d(q,,r,)+min3 D(i -1, j) )
DG, j-D

223 HBEApFFE 7

B & 8 3 B 7|( Longest Common Subsequence )Z2. Fk *#£ 4 £ 35 1173 & 7|
BB crdpfp B A0 A 500 BA A 2R R B 2 0L Gk K 4 = B AR e
B 0IR o F AP D0 BIAGE P HEE o P X A B A A A o

CiEREZ RIS BRER ARG 2 i & {odrtg Flut § L F

w4
N

R e J S
et N [1]0 B 9FFmM 1 (1)d BPERF A AIQ R Q4 T P F T L
R4 (gaps) 0 G)BERNBHE # H L LB 5 R AoQEE - R i
QfeRF R ig et o] » (4) i s B2 & & BQfeRA 7|2 & &
W R AR R 0 B AR s R ARRAR 120

(1) 4 B 71

N

(@) g A5

VAV

v

B 9+ A iR



ZEFIF O oA G T Z B0

e

Atomic Matching: % OfcR A 7| ® 35 1102 5 gap® & & 5 weh+ R 7|2 fie
o f2 57 window pairs “ o 2 7 F U IREfeik S £ 0 £ EF B window
pair it o
II. Window Stitching : % iz # Bwindow pair 2 FF ¥ it 3 @ #8573, 1 - f&
A hv P2 £ a2 lfgap; V- AREAT P2}
EAIA T A BRI E A KRR A - BP0 BT o
III.  Subsequence Ordering : &+ — # & T chip 0+ B 5] > ik fRps B R F
BT PERTEI ARG EE HRENAZERZERETATR I T
B BEREISEREARE T RAFER -
2.3 &2 ;5\
- HAFEFEE? TR DA CFFER DRGSR IR SRT
BED TRETR o [S]RATERE R A e B L T T A
I. 4 3|5 (Partitioning méethods).t k=-means ; k-medoids ; fuzzy c-means ; fuzzy
c-medoids
II. F# & ;* (Hierarchical methods) : agglomerative ; divisive
1. % & & # % (Density- based methods) : DBSCAN
IV. #3 & # % (Grid-based methods) : STING

V. {fi£le A # % (Model-based methods) : statistical ; neural network

B b JEPEE R A HEPE S THRFIL EEFRET RS D G AT TR
REAGTRIF ¢ 7 A B I FETRSFO N ERE Y R g h 2

K374~ ¥ > £ 2 F Partitioning methods ~ Hierarchical methods ~ fvModel-based
methods © #F7 % ® X /4 KPR A 7|5 8 * chpartitioning methods{rhierarchical

methods Az o

16



231 A HN A

> 3] % (Partitioning methods) A 3 % 7 & 4 ch % 4 — B B P /A

b

(partitions) » ¢ (8% BH AT 1% 24U - - B § Ry RHRAHD 0 KB

FERAREY B M- BEL P RS EE B PP RSl L
PAE ARG o - kA s o MRS EEGE R EF LR E BER
v

» & - gLeaE B ¢ (cluster center) (BT > X (square error) ° k& eh

A B2 FF B2 2 2 5 k-means algorithm[13]4rk-medoids[14] # » #4724 5 T

5!]-)4},??:
1. A2 5pdp o H el o TR EBCcBETInBL 0 #2 2 LR A cBHE R D
'—;—j{ﬂ o o

3.3 H B ol dok B Rl A NERE L R R (T B
A . S PE
4. FBEATEERY oo BV TR BT 00 § o X e 2.
BB &L R B tk-means $3EE EHE T e 4 4 7Y o kemedoids &
SEHEPD L A AP ST RA T EE FRGA AN E A Ao - a2
% %_% k-means & k-medoids » & 4o i PeiF - B & A HED o @ FOTE 4 g
R g SApEr LR A LB EERELORAL

232 R SAHE

Fe & ;% & ¥ 2 (Hierarchical methods)[6]3 & i% i 4 #F A1 Kl (dendrogram) i

2o AT 8 LR (agglomerative) & 4 5 (divisive) » 11 10 4
ERELHNAfES 2 - B I B EHFTHREL{a b c,d e}t

‘@2‘4@

B 5 R ASL L TH B & T AB . I RE S A H 5 5

Bt ap R B o BHE LS E RS THE ’*‘ﬁ-'-ﬁa*\mi;g;‘ N

17



22 bkt T UMY BRI RO RORHTREEAL G PO S
&E -
A \
Step 0 — — Step 4
Step1 — abc — Step3

Step2 — @ — Step2

Step3 — — Step 1

I NORONONONONSET
' RO
W10 pa i 38 i 5 4 g iz [ 2]
L ®é&5
F & 3% (agglomerative)d MG NRINFE 4ok & B E o - Bipais - L F
AR E - BHEHES BRI n LT M-S TR 0 BERS
T EBHEHEE F - LFORE R B NG BHRER S IR ERTSS BEE
EH BTN BHRES S - BATTHR > AL IBRES L EEL L
| | BRVARD A
A B3 (divisive) ™ i #rdR i BRSNS DA o o BHRk e
SRBASR R S o - B2 INOT RS PG P - BEEC RLEFLHER

BRRAEE LT - BRA AN SR I ERS S F REEEE L H T

4~

FoBIEBIHENS G - B AL P EEEERS

L BEHREIFTTULLEES S R TR N 75 T fE

18



I H - i@ %% & (single-linkage agglomerative algorithm) @ # F 22 3 B & e
PET T A G FERY RERITS RS R 11 HEREFERES ST
LHE 1) :

D(Ci, Cj))=mingpd(a,b)> #7 a B3 C = b B3 Cje

. = &% R & (complete-linkage agglomerative algorithm) @ # B [ chjE3t
T PEED RS BEF e B 11(b):

D(C;, C))=maxapd(@a, by #¢ a B> C 2 b B> G

. T35 & K & (average-linkage agglomerative algorithm) : # F B cpE g |
THE P PERRF RS L RF R oI B 1) -

D(C, C)= Y d@b)/(CICh > # ¢ a B> C 2 b B> o
i

a.b

IV. & 46:# (Ward's method) : # B F b3 T & 2 a3 L 818 L 81

et

& s ¥ ? s PR = {en il 11(d) -

D(Ci, C) = D la-m’*# ¥ a B> GUC > m %7 GUG #hTis

g o
=__. ot >
B * o o SEAEA °
[ )
Cluster B
([ ] Cluster B
[ )
o ]
[ ) o ¢ *
° . Cluster A
Cluster A uster
(@) - @SR & (b)z > il BH &

19




Cluster B

Cluster B

Cluster A

SECE LR
Cluster A
(c) T2 F R & (d)i% 78 7%
B 11 RS X5 L
PE SRR AR A gk £33 T4 A A BHE B hFEL o
.rﬂﬁL’%’ﬁfﬁﬁllﬁgmé‘.'z}g\:é}{dmp};,?,;‘; 3
233 HEEITRS
2.3.3.1

EERBLELHLEET & -

%

w7

Bt

¥ B FEeahp B 4 (cluster compactness)feE 4 3t (cluster separation) ! £
& @ A B enERE A 3 5 B (overall cluster quality)

L pRS

[P N LA

Y

AEHDSERIFZEINF MR KEE S o A[I8]RI- BAHEE KD

2
=(3):

_ s ve)
nm_czwx)

HovX)iv e BXn® il 352505 25814

.

»

€)
v o ;%‘\»TFE'L%"F S

4)
w & T 35 d(xi,g) LR x e de § T
20



BEHE o V(C) 5 #FC R AE 2 E 2 S ovX) R AR o E S H o PR

v EeE e SR > P E 25 (5)

v(c) = )

E V) FoV(X) 0 ¥ R R R L V(X) BT T ECmp 5 FE e
NEA S CmpehiE 430~1 > FCmpEAX-] » &7 5 - Hehp B4 45?) .

. AR :
AYRTE G R 25(6)

c ¢ dz()(c , c)
DI L ©
C(C 1) i=1 j=1,j=i 20
B d(xg, %, ) = ¥ forc 3¢ w b4 > o 5 Gaussian Constant » Sep /i > 0~12

B0 % Sepf | > & m HAcHE BEhs R o

1. %48 4 # 5§ (Overall Cluster Quality)
#- b it 7 3] enCmpfeSep JY * AL B & FP) 5 & 4 B H2 % Overall Cluster
Quality » k& iz B4 & 3 S F o AR (T)

Ocq(f) = fxCmp+(1-f)xSep (7

p i %0~1» % Oc ,‘,\_)L o R HERA G 7‘:3:%@-&3" °
2332 MNERFLHILERSE

EEALHUF R R R RS R LR I

F’_*

¥ 3 & (Reliability) # 3 »zi(Validity) % % & - ¥ 5 R dp B Fli® R E4aY F75
- R @G ot a‘ﬂ% FSTR ek A Y ¥ OF chfk Afic o AFT R % Kappa
Statistics.

[203% % & File L & > 10 & 35 BIFP 2 o BRR G 290 4 0 Al B [l

) ﬁ”rfflis o Yes: Tt 2% 53 2B o NoRl#4 7 2% » BlKappa
21



Statistics3* & 4o #7157 o

# 3 Kappaj i|
DoctorA
No Yes Total
DoctorB | No | 10 (34.5%) | 7(24.1%) | 17(58.6%)
Yes | 0(0.0%) 12 (41.4%) | 12(41.4%)
Total 10(34.5%) 19(65.5%) | 29(100%)

Kappa = (Observed agreement - Chance agreement)/(1 - Chance agreement)
Observed agreement = (10 + 12)/29 =0.76
Chance agreement = 0.586 * 0.345 + 0.655 * 0.414 = 0.474
Kappa = (0.76 - 0.474)/(1 - 0.474) = 0.54

B L ED0.1349% 0 g idp -k EEOSIGRF cniE i % B 5 (0.279, 0.805) 0
Pekappai®~ % t& » % 4> 17 &wKappalr & & fi #*FairfrAlmost perfect °

4. 4 Kappag ¥tk

Kappa Strength of agreement
0.00 Poor

0.01-0.20 Slight

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Substantial

0.81-1.00 Almost perfect

AL HER AP L R KPP LE A P ERE D D
(accuracy) o & % RIS AR 0 & 7 ES HA Lp e R
FAARDL 0 RF A E DD AR AL A P E LS 3 E R 5 2RE)
TELFLE 5o

22



t pos
f pos
f neg

t neg

pos : B TR &

e
FETE
FETE

25 ERETAAERNTELST

& 7d%T
Y N
rERE Y t pos f pos
N f neg t neg
pos neg
SR A HEBERL SApiL

BAARM O RS FEEEEL AP0 o
AARDL s RSB EITAAPIL o
RPN AFEEEL S AL

AP 02 e A B o

neg : & RAET 5 H AP ek A dc e

sensivity = t_ pos
pos
specificity = t_neg
neg
accuracy = sensitivity x oS, specificity «— €9
pos + neg pos + neg

23
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$=2F BRAEFLEIFHPE

,’3_71\:%_ - it ﬂKF‘ e B-PERE | A EHRY ’ﬁtﬁig'lﬁ;’]‘;}%éﬁ" o @B 12%
IHHTAR FARP AL DR AIZH A LB 12mAEns 5 1 ke
HAARRBER 9 2  RFLEEFHRAPT A DL EFTEZ A2k

F R AT )

! 1
! |
! ]
! |
! |
! ]
! |
! |
! ]
! |
: | SSF A
| S !
! PR e ! .
! ]
! |
] ‘ "
! |
! |
i IS i
! B E | R F'Eﬂq"\r/ﬂﬂﬁi:
. 2 '
|
' | .
i
& 2 (R

W12 =5 % %7 L E
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311 FTHE XK

Y fck M F H b HEMIDEMI-2 5 2 3 4 §[27]7 s d 4 4

Ak %#‘g“ L:Li—t‘ ¥ gkt 'Er P\ P Fv* FF"} @(COrPUS)

Bl 132248232 vy =@ —%’ffl—i—y]i%ﬁ—,%— foo AT ¥

it~ foR PR e AT S R B B R TR R RGeR 139 1 sjeet
) TRk Blenien > 33% ‘%EB’»\?«%}&EF\*/\_} CERE %2R

[l o Kt mﬂ%ﬁ(t@gw) *f—r*" e aurl) e T EAE(tte)

% T N F 0 4 (token) ~ 11 2RSS P EP (preatedate)kéz L IE o

FITE AR« +calendar +gmail +google +imac +mac +osx +pc +windows IR +0E +BFRE

+EHE +EEg +EERE SR - Sheig

B -
SHATE e Ve e Rl
A EHEAGRE IR P CEBRHMACHE fE M - T
4§ ¢ calendar gmail google imac mac o5k po windows MR 4T ERE RHE &8 HEEHE B -
o Google =N #..ffEE 7 - ERIEREHEE _ 2008/05:25
Tl s 18 (08 BN BORL 6 DI Wi B ik 2RE 2Y oY) T
2 EUEURERBAT-RAGUEANDY | @ HESQmE 200305125
R PIXNET @ =
i SIf RERE B2E &
A EHBEFEE - EHENEHE N 200805124
B - e A B8 LE RS FE R £ RS Hor s T

® 13 HEMiDEMi * % fcif & 45 #

(744 % % : HEMiDEMIZ # £ 3 % 4)

25



PIE 135 B B R LR L TGoogle? € fwilv ¥ LR EE V-2 4%

IS R R oo RIFALE Y € e fldcd 6!
56 WBE BT ER
Title url Tags Createdate | token
Google 7 ¢ ## | http://chiron.ni | tvbs i 4% 448 2009/5/25 ..Googlefs# Kk fn
e FF 7000 | cetypo.com/co | B B E S P2 RA g PeF
¢ %5 ?-% + "% | ntentbypermali | £ 7% 3 B v o gpeh2 BN
BEE S nk/b260ad8a68 | # £ & =% B2 =
43a2525827f8 | *## A T AT - B RAT
62d12e2967 T AR * a3 o L.
A3 122008/01/01~2008/12/31enF 4L 5 2 > £ w1 3,842 i * J"’l@—

®TF 27076 F € AF R o

3.2 % B g2

R AL AR P ha Nk R 7

R M T 3
FRJIL -

321

= 5 A §E
PF & .:t] F\.. ’

3 o

BT F foi

fize o d 3t d > Fou T

o

gﬂﬂa‘%?r =4 41_,;:1

E M eSS il g

Benlh &z p

EA

% (Character) |

R

]"}Oﬂ\ﬁﬂim

SRS IUE S s LS X

TR )

F

A S s ke el e NERIDE S & FR L L

%t

S

F (Tokenization) s p eh g3t M2 F e {22 3 TP H5 2
F’ Zé&mFg 4
EE y A ]/g\_"ﬁ:f"\? ivi Ze ’hﬁ,

ez HFPA S

¥

HEEER KRR S {0

(Chinese Knowledge Information

Processing Group, CKIP)#747 3 2_ ¥ < 135 & Sile PFiE T 9397 3 % @ik >

H #730

API »

MBEHRFFTAZE > AT Y Pl 2 803

T FEF

v

5 95%-96%[25] ¢ % 5 A1 ¢ AT 2 AR | 3t R

=

26
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BRaasile % o

fd CKIPETH ¢ SuAJRieh? % ¢ UXMLE A e 2% » S5 7 55
2 3] Ay ke 12 45 SR T 394 (part-of-speech) ) & B2 YL 2255 0 FEB o4 T
SR B CKIPY @ 85505 % o 2 85 08 %  PRETR 2300 s -

% 7CKIPR = ﬁg?]% 2 bl-R 2

(RFE &) il Bfr P RRNER - - 2k p AR DT
EoNFRARSRREED (FHHS) 47 BaEF Ik FH0 -
EX - EAEAT o AP S P A JFE ES A H TE o 2 A ES ERT o U

F- BE B Mg o

% 8 CKIPR < ) » § bl-4707 3 &30 2 {32

{ (PARENTHESISCATEGORY) Fox N A3 % & N )
(PARENTHESISCATEGORY) (B 444k (Nv) # g(N) fo(C) #=E(N)
(O B () ® (V) T S S \)) :
(COMMACATEGORY)</sentence><sentence> « ?2(QUESTIONCATEGORY) it
Vo - (@ET) +tM™M) KRV grxEdN) O F£+2N) o
(COMMACATEGORY)</sentence><sentence> /(P) F B (N) %= (Vi) 2%
BIN) FEN) &P (N) ((PARENTHESISCATEGORY) F & %+#(N) )
(PARENTHESISCATEGORY) - (COMMACATEGORY )</sentence><sentence>

7 (N # A2 (N) 2 ¥ (ADV) g (Vi) :
(COMMACATEGORY)</sentence><sentence> i (N) & ¥ (Vt) 7 (Di) -
(DET) # M) = (ADV) - (DET) #E M) < (T) =42 (N) ’

(COMMACATEGORY)</sentence><sentence> #r(ADV) #(P) & p (N) 2
#F¥ (VD) 2 () &2 N Mm#(Vyp H (DET) iF & (Vi) -
(PERIODCATEGORY)</sentence><sentence> 2 ¢ (N) & (P) ¥ 3 (N) <
(T) #F(Vt) T (POST) - (COMMACATEGORY )</sentence><sentence> i
(N) i #1(Vt) - (DET) £ (DET) 2(C) 40 (N) M (V) (T) A
% (N) - (PERIODCATEGORY)

GRS 0 At ARG R K% R RGP G

(N~ Nv)fed32(Vi~ Vi) o # %ok 9o

27




% 9CKIPR % i » § bl-#P 85308 L3P %

FAaMN) FFHFN HENY) #BEN wFTON) FEN) XV
ERMN) #(V) kp(VH FRAEN) FEN) FEN) FE(V) Sk
N) FEN) &N FEFHAN) F°¢N) @FHEN) FHV) #N)
FH(VE) BAEN) & N) LFVH E2N) HENVY  TE(V) 2

N) &5 N) HEEOVY BN FHV) N EV) TN

3.2.2 Mr,f 2r

“r3) T i * 3 (Stopword) | > EhE- B aFE IS Eg g LA
FREY OFREN NG 0 RFE BT AR EIRN > HAcF 2 P
the~a~of~by~for; ¥ v e~ g ~ (7~ 5 o 7 &2 E“H“'J% -
BHPEFPrE R AR J LR ZEFPL R ko £ 5T APE RA
L g R o A2 enie 3 2] 4 % JoF Oracle Text Reference[21] ~ # # #7 7 Fo
TGEE R R B R A A (26 5 e B w1007 3 ¢ chds e L3 0 A 4o i
Aig o & 105 AFT g his ¥ T 5] oo

100 3 g 6

v

O B v v fa A A R &,T
i e p e o A 24 (2 U I - ST A

s oow % x v E B R 3 B &

O r moRF o= ooB #2032 R AR
- A & & X% = pw  FY +H 4 Bt

£ slde ki ek omy 3 2 B2 &

bt
qL.

EiF 1E 0 M FFF ®r~ WA ZE 0 ORTF] Aot

CV N LE - S & S S
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323 FHESH

AFE Y e B 7 Al (Vector Space Model) & £ 71 i fod ik e e 7 A

0 - BEFET - B3 FaE(Dimension)e A4 e E L FApE <

EERERARFRD o defE T ARG HEiche b S G < R0
FakdL? €& 3@t DM R AL AN Lo TP LT ¥Ry
PR ARSFAOR AL R LW R R FIEN S TR AR

ER Do AT BRI SRR KR T AR GHR9]
Lo #Ig e e 303k § 0
L g e P R g 5% & T 50

ML 2F7ehr 9 > F- BF@PE- 237 HRTH] 287§
f

IV. Log Likelihood Ratio

“f T ik = A0 Pl et > AFT g B4 » 3 Log Likelihood Ratio (LLR) ¥ 3 i B~
FHeen™ % o Log Likelihood Ratio-(LLR)=Z.Likelihood Ratio#i7 4 efizt = = | #
¥ Bt e JURGpER S BB R & BRK (Null Hypothesis(H,)) fo¥ = B3k
(Alternative Hypothesis(H,)) i 4 3 2 e 50t g o B iR 8L 5 0 d B o el 3
fgoF AL - BAENP TSk F oL AFTY P ’HI«EU;]— B3 % (term,)
MM EFZR T F(A)PFR e B andfi- K HRIEEGF T2k o 4ok
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