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C. J. van Rijsbergen

C. J. "Keith" van Rijsbergen (Cornelis Joost van
Rijsbergen) (born 1943) is a professor of computer
science and the leader of the Glasgow Information
Retrieval Group based at the University of Glasgow.
He is one of the founders of modern Information
Retrieval and the author of the seminal monograph
Information Retrieval and of the textbook The
Geometry of Information Retrieval.

In 2003 he was inducted as a Fellow of the
Association for Computing Machinery. In 2004 he
was awarded the Tony Kent Strix award. In 2006, he
was awarded the Gerard Salton Award for Quantum
haystacks.

http://en.wikipedia.org/wiki/C._J. van_Rijsbergen
http://www.dcs.gla.ac.uk/~keith/
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Yahoo! B R{I@ R AR

agriculture biology phyS|cs space
dairy /\
crops botany |\ cell | courses  craft
magnetism .
agronom HCI missions
forestry a9 y evolution relativity

Hierarchy isn ¥ clustering but is the kind of output you
want from clustering
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« 1] DLSZ LR SRS A AP e SR AT B 3R

VA A PLECES, IR RIS AR AT LS Y

HE 0y

c WATHEE T AL, AT “carh, 1B
Befg 1R [ B4 5 “automobile” I 3

T REEESITEAE “car” ) RIS

“automobile” i X B —i
s IR SR ER L AU “parts”s “dealer”.
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- Representation for clustering

- Document representation
- Vector space? Normalization?

* Centroids aren’t length normalized

- Need a notion of similarity/distance

- How many clusters?
- Fixed a priori?
- Completely data driven?

« Avoid “trivial” clusters - too large or small

« If a cluster's too large, then for navigation purposes you've wasted an extra
user click without whittling down the set of documents much.
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(i) —Z&FICRD = {d,, ..., dy},

- (i) TR ZEHEK

- (i) H TP B8 = 10 H AR 2L Cobjective function)
ARy : D - {1, ..., K}, % T K B FR
BB/ MEBGE R AL j(ﬂ{/\fﬁ/ﬁ? ﬁdl]ﬁ;k)/%*
AT, WU, K AR RS — A RT
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- I IE AT XA EHE IR
- RFEHE:: K-IHEBRE

¢ /zﬁ\ﬁff

- M EAT R IRES M 3%

- HJK [\ _F (Bottom-up) ) B VEFR At 5 2 (agglomerative) FL
V%

- BT T (Top-down) B SR A4 24 2 (divisive) Fik
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EERK vs, BRER K

—

- TR 3 H B AT R 5 LB
- BRI (Soft clustering): —ks XA F] PLJB 7

- BEEE2K (Hard clustering): B8 SR B T —A %

N

- XTI B H R R R R SR = X

- tetn, ¥ BB (sneakers) B AN

- 4B AR 3 (sports apparel)
- EE2.(shoes)
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- (OU) ZRF s — R A SO i FEAR BN 2 [ i1 52
Bl ik (cluster) AR o & — M o LB G e B 7
>J (unsupervised learning) 77 V%

IR AR RS SO B 5 SR I B A S P B
, R B SO R I HAH SR

o B KL e 1 35 A i)

- Representation for clustering
- How many clusters?

> -\——‘ A E[ A
TR vs. R
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- purity. NMI (Normalized Mutual Information, ). RI (Rand
Index). F measure
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o — M B 5T O X AR H SRS AR AR S I $E #5 /2 RSS
(Residual Sum of Squares, ¥&Z="F /) , BIpTH
) e 3 L 5 400 BB S )T
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K-ISMEERRE XL

K-MEANS({X,..., Xy}, K)

1

W00~ OB Wk

= =
=

—
Mo

(51,9, ...,5k) < SELECTRANDOMSEEDS({X, ..., Xy}, K)
for k —1to K
do 'I_fk — gk
while |stopping criterion has not been met
do for k — 1 to K

do wy — {}

forn—1to NN

do j < argminj |fij — Xp|

wj < wjU {Xn} (reassignment of vectors)
for k —1to K
do ji, — |v'-}_1k| D _sew, X (recomputation of centroids)

return {iy,..., [k}
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2 R E 0
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37 kB S T R 4RI K

- H

ANk
2o RREE R, & SOUERARI N 2O s CFD)E R CRE
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- WRJE: XMEEANE AR

- TR, MTEA K MERERRLER, SRR ENIN KA
o B MRBRG R A HHH N R B2 S RRIE DU AT

« RSS(K) + KA

- PSR (RSS(K) + KA B/ MATKAE

- YR, EEEEUFIIME . ..
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- K-PE BRI RS RN [0 & 5 (8 A Y
- EN: RSS = A % _E B SO 1) B 38 (B il ) i -
[a] =2 ) P S~ 5 AR AT a5 /)S
S, (HIFATEIRE IR B2 /BRI R B R (
2 Fh-F- 5200
 K-PE B R EIEN TR E 22 . O(IKNM) — £4%
- K- B BBV T e i) B0
- RSSMin(K) £ K 138 KT B sk, (2350 S 14 1A
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- AP AR FEIRPUNTAHEZR? RN ARG
- K-21E FR R HIL
- K-PME ZR b i 2 A )
- K-${EEIE T4
S50
- purity. NMI (Normalized Mutual Information, ). RI (Rand
Index). F measure

- AR A R
» JROURK AT
- JRRFEER AR BUEE T 55
- WUFTHACH L. Huighe, ks . dAF. Poik
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- N E##E N (Internal criteria)

- KN EARLRE GEEPN SCAARACL) Sl AL RE (AN
[F)f 2 TR B SCRS A AR B H nidi T e A 515 2100 —
MR — W HEEN BB K-S{EFRERIRSSIH

« (H PN BB AE AT A AN BE VP B A B FH B 2 B 35 HH

- BT AMERHEN] (External criteria)

- R P X R G BORVEY, BIXT— AN i 2R 2L
PEERBAT BRI, BRI A H Se 2 al G Lt AT b I
, 1535 5 BIvPIr 4 R

- PUFh T R E R AN EN] . 4ERE Cpurity) « NMI (
Normalized Mutual Information, JH—fEAZE). RI (
Rand Index, =#E35%0). F{E (F measure)
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ANERENL: 4

_ 1
R purit(R,€) = ) maxkor N g

Q={w,, 0, ..., 0%} eHENEE

=
.C - {C]_1 C21 LR | CJ} ZEE%%IJE,\J%/ET

SHEME o, KE— 2B, HEBEBoPNTERS, Hn 1, HHE
BT RS 5 AT

HGET ng R, RERLUFAMTIEHKE
- TR

cluster 1 cluster 2 cluster 3

max;|w, N ¢;[ =5 (class X, cluster 1);
max; |w, N ¢; [=4 (class o, cluster 2);
max; | N C; | = 3 (class o, cluster 3)
aifgA (U/17) X 5+4+3)=0.71
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INERAENS: =TE3E%
LUB R R — RPURAL R, BIRSCRE T

N(N-1)/2 NN BT R . 24 HA Y P SCRS AR AL,

BATEEATANE—F#%F . TP (True-positive, E[HM:)

R

H R ARSI —1 %, TN (True-negative, H

BATED 1R AR P AU SO A AANF (7% . FEIEIS AR

=

EF'“?EWJ*%H& FP R 5 2R P e A AR B SCAS AN [ —
5, MIFN R AORE PR AL SR A A AR . RIS 2
IERRR R EE R, PR B2 7E8.3 %*?%%UH‘J*%E%% (

accuracy) : TP+TN

" TP+FP+FN+TN




EERZRESHIEIZIE 2019/4/28 48

SNEREN4: FE
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INGE: BRISEAR TR

PRI A AT O R R AT FOMPE ) 6 s
AT KA AT A SR L AT LI, (95
BRIV

%1 %3
Frafabral O (AR ZHIERER) 2 1 (583-ER)
<16-2 [E16-4h BEE XD UFINERIEN 1a4R
purity NMI RI Fs
T= 0.0 0.0 0.0 0.0
SN | 1.0 1.0 1.0 1.0

E16-4FmE 0.71 0.36 0.68 0.46
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¥ =S
- purity. NMI (Normalized Mutual Information, ). RI (Rand
Index). F measure
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ME &% 8] > HET1RE

» SRS BERAR I 2 AN ] 7

- Representation for clustering
- Document representation
- Need a notion of similarity/distance

- How many clusters?

CHLER S~
 OERIR N R LT
- FE TR SRR

o SCRY BT A
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A\ (B = A MO i S M K
BRI R S AR
- —JGIE S A (unigram language model)
Puni(titatsty) = P(t)P(t,)P(t3)P(t,)
A DHIFEARD, REEBMPIZEP(wWIMp) -

o

P(d) = P(t,)" P(1,)" - P(t,,) "
() g(;d rd ﬁdj)/u/ )
— 6,=(6,6,,..,0,)

Miﬁﬁ;&% =(P(w | M), P(w, | My),...,P(w_ [ M))

6, =argmaxP(D|6,)

I
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o] Bl : LMAFER MR 27N

ORI B WRNRTE | AHIRYER) R 2N
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» RN N TR D A IR [H) & AR 52 AR AL
- RN N BENLAE > M R BN BEN L3S (B BCIE —H)

O(R|Q=q,D=d)

» RGBSR RN <
- AHIRHIBEE: P(R=1|Q=q,D=d) >P(D=d|R=1,Q=0)
- AIERHI R : P(Q=q|D=d) - P(Q=q|M=M,)
SO RS P(D=d|Q=0q) - P(D=d|M=M,) }7

P(t| M)
P(t| M)

R(d;q) =LK(M, || M,) =3 P(r| M,)log
telV
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- LM P(d | q) = P(d)HP(r M )
rEqg

- NB4y 258 (cld) xP(c) ] P(tlc)
fﬁx{ﬂd

o NBE]’(ijap Cmap = arg max P(c|d) = arg max P(c) H P(tx|c)

cel celC 1<k<ny

- MLEf# i} Ploy=le  Pule)=
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NERWSHIRCH 0, F K-EBEEEF , 0={/..... i, }

N N
© =argmax L(D | ©) =argmaxlog | | P(d, | ©) = argmax > log P(d, | ©)
Q ©

n=I1 Q n=1

KA NG = {O,,..., 0F, THOSTR—ARG ] —H %]

o, L(D] ©) J B R B BT BLTIR N B AR 8. A AR

e

[FIREREEH PN SEREE R, I AH KL 0) HIIEE R

ESCA R, B R AR SO I ZE AL R e KR ARA2R
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Gaussian clusters and the original data distribution

R REA %K (Model-based clustering)
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EM 22— A ACL(DIOIEAR S, LA T 570 0
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P(d | &,:0) = {qu]{ (1- qu)].
E‘Ed

t ed

ﬁtlj ®= {@1, @} Q) ((Xk Qu .. qu) Qi = P(Um 1|a)k)m$j%§:[§l/]
SR P(Ur=Lloon) EARKA SRS L A T AR . oo
W, RIEXNdRAEMERFIREIEL FdE T olME. T
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Expectation Maximization (EM) &%
I EMECEIER KRR RIS 3
EM 7620 B EAK-{E 55288, 'EFEE 2P (Expectation Step, HIEE) FIM

& (Maximization Step, R AA)IXWE 2 [BAZFEAR CiK-EHE 5L 705
F MR SO B AR S E TR X N |, RIS EGZ oM

EMDH, wT P R R 5 A S8 gm Mo 3E4T 75
N

r It ed Yo
M,{Jf qu :Zn=1 nk (m' rr) o _Zn=1 nk

Zili;ﬁ k N
Ha, e d, BAlte d)=1, FNWAN0. reEnd 3
ek I F B

SR BT 3 BN
Zk:l & \L L+, d, Dk )( Lmesdn < —qu))
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NG BETRERBIRYRE

- NBJ) 2K 45 . - -
Cmap = arg max P(c|d) = arg max P(c) H P(tk|c)
celC cel 1<k<ny

- FE TR SRR

N N
© =argmax L(D | ©) = argmax 1+t:)g1_[P(4:7’]},E | ©) =arg maleog P | 0O)
© ©

P(d ‘ G)) - Zaﬁ: [HQInk](H(Ika)]
k=1 1, €d Tty Ed

- Expectation Maximization (EM) SiEE AR AT 2 %%
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- purity. NMI (Normalized Mutual Information, ). RI (Rand
Index). F measure
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- JEUZEZE (hierarchical clustering)
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L e e e
GEIIG, I R 2 VTR B M ] 54 5/ fe
HHBAE T, K-8 BRI ) & 2% B 2 26141 .




EERZRESHIEIZIE 2019/4/28 63

EREXRIB R

- EIR RN H b A ST B H 2 2 I Reuters H sk 1 —
N EIREER o o
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=RORER IV R (HAC)

'HMQmEFMCﬁ&Mﬁ Lt BT A) B kR

o B 44 B H R A BB TR R e SR R
(hierarchlcal agglomerative clustering, HAC)
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- IR SO N — AL [ 7%
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Ag trade reform.

Backtoschool spending is up
Lloyd’s CEO questioned
Lloyd’s chief / U.S. grilling
Viag stays positive
Chrysler / Latin America
, Ohio Blue Cross
Japanese prime minister / Mexico
~ CompuServe reports loss
Sprint / Internet access service
Planet Hollywood
Trocadero: tripling of revenues
German unions split
War hero Colin Powell
War hero Colin Powell
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Chains may raise prices
_ _ Clinton signs law
Lawsuit against tobacco companies
suits against tobacco firms
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Mexican markets
Hog prices tumble
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2B ERER VB VA (GAAC)

- GAAC (Group—average Agglomerative Clustering, 2H-~F-)%t

Ji ) I VHE T SR 2 TR R AHARLRE SRR 5 ) Joa =3t
ﬁﬁ KM RT DLRE G 7E B FE AN A i R R B —
XTIEM‘HUT“ HIBREE . GAAC AR N2 26 (group-
average clustering) ﬁ—’i@i@i‘%%@é (average-link clustering
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, Hi WEEKRE R BRSO 98, XM EAEAE

XEFFRAEMNH. HEARXWT:

1 — -
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