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o A LEHAT (XK) HREL?

o (XE) PR/REMILE M

o (LK) P RIREMI AR L

o WY (XA 4 ERKHKRS




a3

5l

® ]}‘;é/gégéfij(g M\mﬁﬁ%%\: %u%%’@ A
AR 23~

>HEMH AR EREREE —&
> (HXTTE) AU EERELST




f%b%ﬁgg'

o ML, 43X (Categorization or
Classification ) 3t & 3% B8 X frrrvE 48 5t Z AT
2 (label )

o MRl T, KiK. . FRFF, RI11E
MAHEBHT H

o RINNBRFAEBRAFTLKEN: &5 &
, W, SREE; B RHFA. FAEE

o PREAASE, NIEFHE, RAFTUNLS XK
iy ER & R




HaRER?

o HMHEMY, REAEHELAXE “FE&” WMHARI
EMRASTREEMZRAEEREEERN

Su e
> AN ERILE-DRHE
= — IR

FESSmE CRAE” , AR XK WA ALE St

FTRE AT



A B AT RN 2R?

o FRIRKNBRAREREE NN EZIKERZ,
AR
- —RERAER, —ATHAR-REFLTH
PR THEMERARS RIS, REATRE R
7




S RIRBRITFE

o XX REIFITES
> R %
> FAE S B
o MRHEFE M EIZFITHM
> MM E T E
> RIR K iE

it
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FENR

o TTARDRFERK?
o XEA
> UK E X
> XKD KW T iE
> UK W A
o XARRE



ARG 2RE E X

o XA K (Text Categorization/Classification

) :

mm

=R R g R R Y GF

B (FRiEHF L

AME R XK) , $XEKFAENBFHEIAN

%7

> ENE SR, RERELEFEHFLIMEEH
NHESHTFX, BEIDNHINER %?ﬁ#zli(&

A A) B A AT

>R H BB/ S5 X (Supervised Learning )

i
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SO G RN

ZE
> ##F (Recommending)
> Xl Yahootty 22k H
1 IB] M &
> TR BEE K XA{ERAT.£5,...}
> MEIEE
> SR
12 B )
> B, XA {spam, not-spam}
X AT
> MR KA {4 19,500, A,
> XHEB G KA {18 1,1 X2,
Hfh: bXHE. FRLX.....

11



KRBT

So QL 13479

HmE MR Sk  BR BE e #=%»
wx | =EE |

50,000 43E , 500,0000EFE, , IS

18 b B i Pl ES:
E% i, 5%, 5E, MP3... EEE WS T F4 WIE, W, =k, R
THEHE e Eil $£EBE
wlk, BlE, BE, #HC, BFE.. &%, 52, EE 58 5, TR, i, ITE
A Blalb gl e
EERCE Ik B, A, 28, B =g B, g, BEA
e s FEES
B, S8, 1EE, BiE... R4, B, B, B F, il B8, T
Hits Rl ey

2R, HhE, MBS, BHE .. PR, L EW LFE, 132, Wi, F=8.




KRBT

¥ahoo! Autos - Get pricing B user reviews today.

Page Options =1

Apr1, 2008

Make ¥! your home Yahoo! '
http://www.yahoo.com/ Y-AHOO
we
VWeb | Images | Video | Local | Shopping | more -
Search: | | WebSearch |
g the Web (7) China only
My ahoo! 1 China

Featured Entertainment | Sports | Video

B Autos ForTEe

& Finance

a

Games
Groups
Hotlobs

Maps

R

Mobile Web

&

Movies
Music
Personals

Real Estate

Shopping

DT &P

Sports

Tech
Trawvel
T

Yellow Pag

Q hine """

More Yaked! Services

Small Business

» Get a Web Site
* Domain Names
« Sell Online
» Search Ads

Featured Services

» Downloads
» Health

Texas edge goes to Obama

Hillary Clinton won the popular vote in
Texas, but the delegate count swings in
her opponent's favor. = Latest total

ol

- i
B BuZzzing Now

Y| Texas delegate edge
Bl swings to Obama

m 'Star Wars,' as axplained
by a 3-year-old

* Michigan wote compromise offered

* Find more buzzing political stories
m Tennis star Roddick to
marry 20-year-old model

m 1920= REE singer Sean
Levert dies at 29

» More: Featured | Buzz

| In the News World | Local | Finance

Check your mail status: Sign In

E Mail @Messenger
8} Weather | ﬁs Local
& g

Free mail: Sign Up
@ Radio |
| Q Horoscopes'

e e e et Ft o Pt ot ot

» Clinton accuses Obama of trying to stop people from voting

= Mo sign Irag clashes will affect U.S. drawdown, Gates says

= Pentagon staffer guilty of passing military secrets to China

= U.5. gas prices hit new high; 58 cents higher than last year

= 24 Postal Service workers learn to defend against dog attacks
* 4,000-year-old gold necklace discovered in Peru burial site

= B Heath Ledger may have fathered another child, report says
* MLB - March Madness - NBA - NHL - NASCAR - Soccer - Golf

» More: News | Popular | Election '08
Markets: Dow: +0.4% Masdag: +0.8%0 Sponsored by scmfmdeo

Marketplace

mHgw SILVERADO

WATCH AND LEARN MORE &

Visit chevy.com - Ad Feedback

Inside Yahoo! Music

Watqh Hot New Music Videos

Chris Brown Britney Spears Ta; Swift

Rihanna

Pulse - What Yahoos Are Into

Expand your business globally
Buy and sell products on the worlds leading B2B online

Allbaba.com marketplace. Set up a free account now.

Jewelry and Watches at Buy.com. Shopping for the ultimate sparkler,
we bring you the lowest prices.

Scottrade delivers fast trading tools, low fee trades, powerful research
tools and top-rated customer sernvice

Popular Spring Break Beachwear

* Roxy  Shoshanna
* Billabong * Mossimo
- O'Neill - Hurley
1| - Guess * Speedo
- Nike - Quicksilver

s Mora ¥Yahnn! Shonninn

13
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FENR

o TTARDRFERK?
o AR
> XKW E X
> X ARG RKW T i
> UK W A
o XARRE
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o 25

s
>—5

(instance space)

A5 H) SR

>_%§U§$%U"’%

o HIE:

>xHIZEH: c(x)eC, XE

XEX’ iX_EiXiEég

C={c,, Cp,...C}

5] 2 ]

1 c(X) 2— T RKHK

% (categorization function) , FHiHZX,
BB L E 2&C

16
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54451

o SEAZ%H]:
» size € {small, medium, large}

<size, color, shape>

> color € {red, blue, green}

» shape € {square, circle, triangle}

o C = {positive, negative}

e D:
Example | Size Color Shape Category
1 small red circle positive
2 large red circle positive
3 small red triangle negative
4 large blue circle negative

17



T RH >

— MBI+ (training example) #&—NSZF
xeX AR IERRIZEAcO)RIMEXT: <x, c(x)>, C
RN ARENH 73 KRR 3

za B — Y2+ D, KERB]— KRR
h(x), %15:

V < X,c(X)>e D:h(x)=c(x)
— %k

18
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SCAR Ay KM S Ty

o NTLJIRICA DRI R BRI B MR

o Ml2$5>] (Machine Learning ) Hik:

>tk (Rocchio)
> Fhz= DU (Naive Bayesian)

PR

> CHREI

> UL (Nearest Neighbor, KNN)

AR

J2% (Neural Network, NN)

H

SVM)
> kB (Decision Tree, DT)

J&Hl (Support Vector Machines ,

20



3 270 R E)— oI

il Zrid F5

IE N | 23] 433K 58

i
_________________ imj i e

1%
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432K 58
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¥ A= (Rocchio)

=
SRR ,

VeCtOr) ’ jz; J\JE:UI-L
T cosinefHLUE, r

FHI< R AR DA F XA 4328
I ER) A — 4L TF/IDFALE

1 [A] B 3R N A

JE I TR B ZR 3
HIRERMB R —/KME (prototype

BMAL (test) M5

% K‘mil

=3limpl |l ae gt 3@ =E2I]:

Al

22



Rocchio X A~ 432-
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Rocchio ) XX AR E R GIZR)

Assume the set of categories is {C,, C,,...C,}
For | from 1 to n let p, = <0, 0,...,0> (init.
prototype vectors)
For each training example <X, c(X)> € D
Let d be the frequency normalized TF/IDF
term vector for doc X
Let1= J: (C;= C(X))
(sum all the document vectors in c; to get p;)
Letp=p;+d

24



Rocchio F) XA ZRE L (HHR)

Given test document X
Let d be the TF/IDF weighted term vector for X
Letm=-2 (init. maximum cosSim)
For | from 1 to n:
(compute similarity to prototype vector)
Let s = cosSim(d, p;)
ifs>m
letm=Ss
let r = ¢; (update most similar class prototype)
Return class r

25
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RocchiofJ 145

o NN IBME—-ITRAE

o RRELFEH—MHE NcosinefHIAE I E
A%

o SRBIET HR R

o [EAFEIRIUER & — U E K




Rocchiolf] 7 & -

bb)

(S

I

7

5

SHE

(
®

polymorphic/disjunctive categories

)

e Elh= g bit)

Y] HEA ] et
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ST R85 S HAA

(Nearest-Neighbor Learning Algorithm)

o FWUEMEHE, REFHDF

R IB T

o X T PASLEHx:
> THEx FD A A MRS K AH A
>ﬁn%% RANEE A AR S

o 41%7’7

T

WA

DL

t

=45 (Case-based) HJHVE

> 5T

251, | x J&

~NF (Memory-based) HJGVE
> Wit 22>] (Lazy learning) 75k

28



K/ME4E (Nearest-Neighbor)

o N BRI HISEBIR IR € A Al g = F 2

BEE

> m I ) SEA A] 5 R A2
> A fe H 2 e F 2 bR

o BRI R kM

B REEH

o kK F{EZE B NTEL

ZE7

— A~JE gAY
R IR

KGR
— ML EX3ELS

LRIl




FEACAIU 5

o BITRBTTIEMET Fr % A BIAHALII . (
similarity metric) , [
> MK$Hr 2 (Euclidian distance )
> W HHFEE (Hamming distance )
o X TFIXASZ, TF-IDF BUE R £ cosineff /L]
JEE 3 S A B AU




1T304 K HKIE AT

d

Training:
For each each training example <x, ¢(x)> € D

Compute the corresponding TF-1DF vector, d,, for document x

Test instance y:
Compute TF-IDF vector d for document y

For each <x, c(x)> € D
Lets, = cosSim(d, d,)
Sort examples, x, in D by decreasing value of s,
Let N be the first k examples in D. (get most similar neighbors)
Return the majority class of examples in N

31
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3128 5 =5 Rocchio

o JTRBTTIE AT LA DL 25 35K ] et




UL

H-f

Ve

A

T

WHIF M52

RITIA

AN ) S S R ( rior probability) &
LWJEI'”

L@JEI'J IR A

AR =T
Kl

) EE vy (posterlor probability) 474f

P(H|E) =

>

~5

SN2 SE

P(E|H)P(H)

P(E)

~ A BE3

&l
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DU 7995

KRB G- {C1s Cpse+-Cpf

E 72 S0 K fiid
R € ERRAKI T X B BN
P(Ci | E) — P(CI;F()(EE) | Ci)

PR ZTE M EAHRZ (disjoint) H:

ip(ci | E) :Zn: P(C|)P(E|C|) -1

= P
P(E)= Y PC)P(E]C)

35



T Hr 3k (2)

® Eﬁ%’g%ﬂﬁ
> RImE: P(C)
> kM : P(E|c)
o P(C)F] LMY SREHE 51t
> WRBRcAEDHH n, NEH], WPC)= n/|D|

o SEPIRE B — LA AHAZ FIRFIE R AR HY -

E=e A€, A-AE,

36



Naive Bayesian Categorization

o MRS

A HURFAEE

CGRARFRAL) , T

P(E|G)=P(e,ne, A e, |c) =] [Pl Ic)

A, X

P(g;| C)

E25 TE e T R

j=1
SRR, BRAT A ZERE

37



JI_\I n A/E‘

T REIB T

o C ={allergy, cold, well}

e €, =sneeze; €, = cough; e, = fever

Prob Well Cold Allergy
P(c) 0.9 0.05 0.05
P(sneeze|C)) 0.1 0.9 0.9
P(cough|c) 0.1 0.8 0.7
P(fever|C)) 0.01 0.7 0.4

38



DimrH

SR (2)

Probability Well Cold Allergy
P(c) 0.9 0.05 0.05
P(sneeze | c;) 0.1 0.9 0.9
P(cough | c)) 0.1 0.8 0.7
P(fever | c;) 0.01 0.7 0.4

P(well | E) = (0.9)(0.1)(0.1)(0.99)/P(E)=0.0089/P(E)
P(cold | E) = (0.05)(0.9)(0.8)(0.3)/P(E)=0.01/P(E)
P(allergy | E) = (0.05)(0.9)(0.7)(0.6)/P(E)=0.019/P(E)

B 0] Be IR«
P(E) = 0.0089 + 0.01 + 0.019 = 0.0379

allergy

P(well | E) =0.23
P(cold | E) = 0.26
P(allergy | E) = 0.50

E={sneeze, cough, —fever}

39



SRS R B A

o TEXARF

Woseo oW}

o MMERFAcHEDFHHINAS

[
<

Ib&fﬂ@/\ﬂw , .

. SRR RIS, IV = (w,,

451, iX%n,/l\gE'ﬁ'J l::lﬁnij

N;;
P(Wj |Ci ):_
n.

T, RIS RN,

D RLLLY IS A, g A /) Red ) g |

> MBR—NFEHFEw, , FENGEFERAE
Bivce, :P(w, | c) =0, T353R

/f:l;‘ -r-l-‘ 1_\"

o ML 3% T &

sz*

- ZE‘I_UTIE'[
A Y RIS

GG DR

NENEAHZiE, WA v

P(E | c,) = 0flIVc;: P(c;| E) =0, S LEXEBITHR
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“F1E (Smoothing)

o HIERIMERE

o LaplaceFlg:

I ), 8 EER R

Im-1&1t ( m-estimate)

D

T
L g

E¥N

BB MFIER — e ZEp, XK
p(w 1) =" n; +mp
N +m

V]

41



IR R (Y12

Let V be the vocabulary of all words in the documents in D

For each category c, € C
Let D; be the subset of documents in D in category C
P(c) =|D| /D
Let T, be the concatenation of all the documents in D,
Let n; be the total number of word occurrences in T,

For each word w; e V
Let n;; be the number of occurrences of w;in T;

Let P(w; | ¢;) = (n; + 1) / (n; + |V])

42



USSR AR

Given a test document X
Let n be the number of word occurrences in X
Return the category:

argmax P(c, )H P(a;|c;)

CeC

where g, is the Word occurring the jth position in X

43



1

N

B A 3 2R 1

doclD words in document in ¢ = China?
training set | 1 Chinese Beijing Chinese yes

2 Chinese Chinese Shanghai yes

3 Chinese Macao yes

4 Tokyo Japan Chinese no
test set 5 Japan Chinese Chinese Chinese Tokyo ?

® C(S)=?

44



DU S SCA 5 R 615 (2)

o BALPLRAfE 1T (Feature likelihood estimate )

P(Chineselc) = (5+1)/(8+6)=6/14=3/7
P(Tokyo|c) = P(Japan|c) (0+1)/(8+6)=1/14

P(Chinese|t) (14+1)/(3+6)=2/9
P(Tokyo|c) = P(Japanjc) = (1+1)/(3+6)=2/9

o JEIHEZE (Posterior)
P(c|d) o« 3/4-(3/7)°-1/14-1/14 ~ 0.0003

P(cld) o 1/4-(2/9)°-2/9-2/9 ~ 0.0001

o HRER: c¢(5)=China

45



t

FENR

. AR KARE?

o XAEHK
> XA R E X
> XA KW %
> XARG RO A

o XARRK
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Z I ZIEEE: Reuters Data Set

xRS RNEXBIE/E, 221578 X4
HF9603 M % (training) XA%, 32994N4%, (
test ) XAY

118/ 7

> =N XEH BT EAE5

> BAXALFH124NK T, =D —A

118N KB B R 10N KB B A%

W KR (#train, #Htest)

e Earn (2877, 1087) e Trade (369,119)

e Acquisitions (1650, 179) e Interest (347, 131)
* Money-fx (538, 179) e Ship (197, 89)

e Grain (433, 149)  Wheat (212, 71)

e Crude (389, 189) e Corn (182, 56)

47



Reuters-21578 ] LAY

<REUTERS TOPICS="YES" LEWISSPLIT="TRAIN" CGISPLIT="TRAINING-SET" OLDID="12981"
NEWID="798">

<DATE> 2-MAR-1987 16:51:43.42</DATE>

<TOPICS><D>livestock</D><D>hog</D></TOPICS>

<TITLE>SAMERICAN PORK CONGRESS KICKS OFF TOMORROW</TITLE>

<DATELINE> CHICAGO, March 2 - </DATELINE><BODY>The American Pork Congress kicks off

tomorrow, March 3, in Indianapolis with 160 of the nations pork producers from 44 member states determining
industry positions on a number of issues, according to the National Pork Producers Council, NPPC.

Delegates to the three day Congress will be considering 26 resolutions concerning various issues, including the
future direction of farm policy and the tax law as it applies to the agriculture sector. The delegates will also debate
whether to endorse concepts of a national PRV (pseudorabies virus) control and eradication program, the NPPC
said.

A large trade show, in conjunction with the congress, will feature the latest in technology in all areas of the
industry, the NPPC added. Reuter

&#3:</BODY></TEXT></REUTERS>
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¥ Reuters: RCV1

o Reuters RCV1 (810,000~ A% ) H iy F E X5

400000

350000 A

300000

250000
200000 H
150000

SAU0}S J0 JagquIny

100000

50000 H

Category
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AERRMA: AT BT 732K

o BRFRARELT W LITAFE, ATHRH
%T — AT R RBER KA X T A
a,

12,336 M) S5 W T 5 WJ F13,2694 MK W |
L], ALK, 733N KE , &
N3 B T3 1749 2 52400 #04.5M 9018 5240
H > 1E B B iz www.cwirf.org

o 2EWE Ry BN Lz EXBJBEAFITS
SEWM _E #4724~ 283

\l4L
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bW : BT >

FJ F "9 NJ I~

—
~ /

K= R 2 FR KA WA E W N
1 ANXHER 24 419 110
2 o SRS 7 125 19
3 Mk 5 &5 48 839 214
4 BRIRS5RIA 88 1510 374
5 THE LS FREH 58 925 238
6 HE 18 286 85
7 & EHXIF 53 891 235
8 SPr kS 113 1892 514
9 BUR 5BUA 18 288 84
10 Ry S 104 1765 479
11 BT 512 %E 136 2295 616
12 53Xl 66 1101 301

3t 733 12336 3269




Pl 7

A KWy EF E (accuracy )

> AR EEIF AR

A RBWI GREE

> — AR, R REFHERAK
KW iEE (docs/hour)

> Xt K% B E ERPARR

> R TKNN, FEEFNFTLE

e FPAE 3% BUAn 2~ 35 B3 A0 2 7 W Wy AR A

> ANERFTES D ATLHE (human hours/topic )
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5K 5 i S AT

Actual Class

Predicted
class

o EA2E (Recall) : X iFHEHG KW AL A

o TVEZE (Precision) : WX HRIWXAPEHET
5 A6y A A

e F, {H: 1/F,=%(/P+1/R)
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» A}

b T

|}

o Train + Test
GEAMUNRESELFNES
> T)ll GENG, FNRELSNR
N A X% ( N fold cross-validation )
> Y4BT A AR IE XA A4 BN
>R EFEN-1) %, Hf—50K
>WRNK, KTFH




g1 & F 25 IR BB B 2

o WMEHENK, WALEIFLEANNE?

o #ZF3¥ (Macroaveraging)
PABNRKE, RETH. KRDKRAFEHRF
o {-F3¥ (Microaveraging )
PRTA XL, RE. ZXAKXNDH

55



AT 2 R

Class 1 Class 2 Micro.Av. Table
Truth: | Truth: Truth: | Truth: Truth: Truth:
yes no yes no yes no

Classitiy 10 10 Classifi | 90 10 Classifie | 100 20
€r: yes er: yes r: yes

Classifi | 10 970 Classifi | 10 890 Classifie | 20 1860
er: no o T r: no

o Z-FHprecision: (0.5+0.9)/2=10.7
o 18- precision: 100/120 = .83
o HftAA—H?
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t

FENR

o fTAREFRIER?

o XARLK

o XAREKXK
> XA R KM E X
> XARRKWF %
> X AR KR
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AR TR RE X

o REAZ - NAEBERWNFIIE, ELEREE
AZEWFEMEZAELUYE ( unsupervised )
FHETHWRELRE

o AR 3V A KB XX 28R P H
MEE A% (cluster) , NTOEH P TUE
R E N E X F TR NE, R

o A X R KR M E X AT HIEHEMEA
EREZCWHNARBRFRZ —

58



P& L)V

-

o TDT ( TopicDetection and Tracking ) -
AN

PR UEFATRE, ARME R LIH R R E A

e MRERNRLE T
PRRERRE, UERAFHE

o AHM XM AL FuZE H,
> BEFmA P RE

o AniEAR K

o EXMMERER
>REEAR
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L4
\%

A
\

11
I )
[ 11,

AR SIS S

e ThemeScapes, Cartia
> by R R =1 KD

[Fike | i | ool | Vsl izations | aip | Slected 2 ol

Wise et al, “ Visualizing the non-visual” PNNL
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REPE LS

Image Clustering (ICME’04)

1710 JFPG images in 1287 pages are crawled within the wehsite

Microsoft

Six Categories _
Research Asia

Fish Reptile
Mammal

Amphibian Insect

ol



o HEHEREHMRER

» clusty.com / Vivisimo

Images Shopping Encyclopedia Customize!

text clustering @

Advanced Search Help Tella Friend Tell us what you think! Download the Clusty Toolbar

4 by: | Topics v Top 187 results of at least 251,221 retrieved for the query text clustering (Details)

text clustering {187)

Mining (30 Apple G4-hit Xserve G5 - Clustering & =
High-density, affordable server with unparalleled functionality and usahbility. Featuring massive

Sponsored Res

Gene (19) processing power, high-speed WO and remote management tools that make it easy to deploy.
Clustering algorithms 13 WY BRIE.COM

Text Document Clustering Custom Configured Clustering Solutions B <

(3] Aspen Systems custom desidgns, manufactures and supports Beowulf Clusters.  wewew azpays oo
Receptorii3

Lah & . ] Search Res
Lan @ 1. Delphion: Text Clustering B & “

Maodel. Self-Organising ... Citation Link = Clustering = » PatentLab-1l = PDF Express » Data Extract = Other Services Text
Hybrid (= Clustering Overview Delphion's Text Clustering transforms obscure, textual information into usefi

ey delphion.comiproductsiresearchiproducts-cluster - Wisenut, GigaBlast, Lycos, MK
Ontology-based Text p b b & !

Clustering (€] 2. Yivisimo Clustering - automatic categorization and meta-search software - B
L Mivisimo's ﬁdncﬁumgnt::lustering and meta-search software....Publisher. 4,8 Cﬁluster largertext

rallarticne i A A & fuareanimatioe with dacimaant clactarions analick A6 LR

Text Cateqorization (7

62



Vivisimo

UHFE FREE FEW @

<l YVivisimo — Clustered search on ERI — NMicrosoft Internet Ezplorer

TEmM #HEG a

Qre- O KNEG Por wax @ @ -2 8- JPoOQSHS

HihE () |@ http:/fvivisimo. com/sear ch?tb=homepazebquery=¥ET4OEESERES $ A5 ¥0ASEIAS oy 2 V| | HEE » @ - @J‘_ME}? < HieEE d HE E' l2=)

¥ Vivisimo'

Clustered Results

v BB (3

- sk 9]

- SEEH T 5

- Sina.com (5)

- ERLS RS IM2F10R
g HHEERA 5

-» ERMAEE REBKA

3]

- EHA T, SRR
H

- BEEERT . RHIKTHM T
Al 2. i 5K B o R
BEg=f"48 h#rk
RERBLE =

- EEE) BRI - RIDR
e =)

= S|]l'ﬂ(‘.6$.lll$l] 2]

» A8 2

-» AMBEHREHE. BE

ERIRE ST A CREREE

.8 Lk 6 BiE

b VBN T e L P 3

BERHIRA =
.o BT E—EF 3

p BEHHE 3

company | products | solmtions | customers | demos | press
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> XARKMEX
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67



RREL

o =X} = (Hierarchical Methods )

> R E i (Agglomerative Algorithms) : § JK A
I+ ( Bottom-up )

> -2 & (Divisive Algorithms ) : £ FW T (
Top-down )
e X|%7 i (Partitioning Methods )
> K-G0 B ZFE (K-medoidsMethods )
> K-F3#E i (K-means Methods )
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o Z5E:
> — RITEMEFK
o TRE:

»K AR, DA o #E N
- i (Globally optimal) : MWZEFTrE R

X (exhaustively enumerate all partitions)

o BRI (Effective heuristic methods) : K-
means 3¢ K-medoids B E
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K Means & LR

1. Stepl: 0% KA 0

2. Step2: XN TFHENXHEHE, HEZXEHE
FRNMKFOHNES, BFEHRD (HUE
KK ) WERZ X NIZ K

3. Step3: EHITEKNZEAN TN, PR ZE
TR R EARFH.

4. Stepd: WRHEZUAABREZHEFEME B L
fF (BB mAZRRE. HREEMEFBHK
%), MALEREKE, TN EEStep2.

il
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HACEVEMAE

. Stepl: ¥ T H M R B BM R —N%;
. Step2: NHAFI AN AEFBEFE R (BF K
TN ) WANE, #HITEIF;

. Step3: 2R R F| T —/NEH A LB %0 £
(thmZ 2| FENZWEE ) , BRXERE
JU| 3R [¥] Step2.
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SO % Y E X

Jii:l» (center of gravity)
> ROEIE C cosinefBL) B

»

#-°F1 (average-link)
> AR B TC & 2 18] B B - E S /N R
BER: (single-link)

> A B B I P JT R BRI S /RO R
%R (complete-link)

> R B BRIz P JT 2R BRI /SRR
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A=
o SHEFHRRNEERITEX, LLEATHIAHLLE
VE N Z R R AR ELRE -
sim(c;,C;) = max sim(X, YY)
o A BB R SR,

> AT RE AR EE, TEARRE “Hawai’i

clusters”

]
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Je LIt Iiv]

QR Y — A EH Aot T L, Aot ,
® 1 t"_‘ “h%C; TH Cj}ﬁ’ fn ARIRAH ’|'J7179§Ck HJAHTY

sim((c; wc;),c,) = max(sim(c;,c,),sim(c;,C,))
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BT EERRIBRIR

1T0E T i B /MBSO R 18] B AR BLEE -

sim(c;,c;) = min sim(X, y)

XEC;, YEC;

o PEAEWEIEER], BRIEHIE

° T ] %C il C}:’ /n%ﬁﬁﬂl

/

ﬁTU%Fﬁ

HoAih % c, FIAE AL

sim((c; wc;),c,) = min(sim(c;,c, ),sim(c;,c,))
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T D B RER R R

5F: n=6, k=3, closest pair of centroids

d &

ds

Centroid after
«— second step.

“® dz2

Centroid after first step.
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ERWA AU, BECFY

SIM(c, ;) = . > Ysim y)

‘Ci UCjMCi UC,-‘—]-) Xe(GUC; ) Ye(Giue, ):y=X

o FETEHREEMN B2 Z A HIITF

u|
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o fTAREFRIER?

o XARLK

o XAREKXK
> XARKMEX
> XARRKWF %
> X AR KWl
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H 2RI RR?

o IFRHIFRRMNF=H E M ERIE:
> %W (intra-cluster) HIFALIE S
> % 8] (inter-cluster) HJFHLEAL

o HEHIFEN
lYisa

JEE A 1

=R AN AT

BT FE AL
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iz 33 AR | B0 A

22 R VI BP0 JFL s IR RS =B e 2R 0 1)
He

RRAEINEEREFETHIZE (gold standard
classes) C={C;, Cy, ..., C;} , BBFIEF=HEKN
B, ®, 0y ..., O

B—1) PRIFEHR - QEE (purity)

purity (Q2, C) Zmax wi N ¢jl
ko)

> NSO
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Purityﬂ‘]i‘l‘%ﬂﬂ%

Cluster | Cluster |1 Cluster 111

Cluster I: Purity = 1/6 *(max(5, 1, 0)) = 5/6
Cluster II: Purity = 1/6 * (max(1, 4, 1)) = 4/6
Cluster HI: Purity = 1/5* (max(2, 0, 3)) = 3/5

Total: Purity = 1/17 * (5+4+3) = 12/17
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Rand Index

ERREFRE —RINRENIE, FIEST
N(N — 1)/2 3§ ST R =

TP (true positive) : ¥ B AN H X K 2
B — AN %k Y o

TN (true negative ) : ¥ H A E X%
y;EA NG 3P

FP (false positive) : ¥ B AN AL XA K
B [F — & B R

FN ( false negative ) : Y% /M LB XA A 2|
A6 7k Y
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Rand Index[) € X

. Same Cluster in Different Clusters
Number of points . . .
clustering in clustering

Same class in

ground truth TP FN
Different classes in
ground truth P N

TP + TN
RI

~ TP+ FP + FN + TN
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Rand index i+ 5H.6] 1

Cluster | Cluster 11 Cluster 111
5 4 3 2
= (5)+(5)+(3)+(5)-=
6 6 5
wor— (§)o(§) ()

Same cluster Different clusters
Same class TP = 20 FN = 24
Different classes FP = 20 TN = 72
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o XARRWEX
o HiF
» Rocchio
» K-Nearest Neighbor
» Naive Bayesian
o SRR
> F1{H
> EFHFRTH
> NRAR X R I

o XARRRKMEN
o HiE
» K-Means
» HAC
o AR E
o RXiTA

» Purity, Rand Index
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FHE S o] 152 0 X

o (MBHEERR) B+ —F

e Introduction to Information retrieval
» Ch 13: Text classification and Naive Bayes
» Ch 14: Vector space classification

» Ch 15: Support Vector Machine and machine learning on
documents

» Ch 16: Flat clustering
» Ch 17: Hierarchical clustering

e Y. Yang and X. Liu, "A re-examination of text
categorization methods," SIGIR, 1999

e B. Florian, E. Martin, and X. Xiaowei, ""Frequent term-
based text clustering,"” ACM SIGKDD, 2002
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