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Text Summarization using PCA and SVD

Chang-Beom Lee'- Min-Soo Kim'™ - Jang-Sun Baek''"- Hyuk-Ro Park''

ABSTRACT

In this paper, we propose the text summarization method using PCA (Principal Component Analysis) and SVD (Singular Value Decom-
position). The proposed method presents a summary by extracting significant sentences based on the distances between thematic words and
sentences. To extract thematic words, we use both word freqeuncy and co-occurence information that result from performing PCA. To extract
significant sentences, we exploit Euclidean distances between thematic word vectors and sentence vectors that result from carrying out SVD.
Experimental results using newspaper articles show that the proposed method is superior to the method using either word frequency or only
PCA.

I/ : FME EM(Principal Component Analysis), HIEZ[X| &5f(Singular Value Decomposition), 2M 2% (Text Summarization)
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x20 -0.070072 | -0.006104 | 0.044613 | -0.06036 | -0.003458 | -0.040973 | -0.025151 | 0.007938 | -0.85248 | 0.144863 | -0.092923




3 FAAE #98e (29 D} 29 [12). U, $EL A
£33 A2e rAdse #As den, v, 32¢ pi
o BAg Aze rddne BAE JEdY. 2AT W

Fe Aol 4R & vlgolw, A WA Fol 7% 2
B 7ol ge sk Aol ok
SR-GA BH(X) —777
n*p
' SVD

I e A

n*r rr, O Rorag pAr

U, 389 & &
A HEE ojn gt 01“11, BE &
FAR &7 BA WEY §F
04 FAolo} B4k A2 mhotdt
onE FAY AUt Mg B Bl 24
oA AT OF B4 AF pE AHESAT <E 1>
9o - YL & Bt YAHE U, 99, v, JE2
<& 5>, <X 6>3 Zt}

HAL x6 ‘ol 7 FA3e AYE vE <& >
Zow, Azt 7B b 4lA EF0l F8 IR
F&9h

(B 7 FHofet 2&2te] H2l of
T s x67}8] A ik x672] Az
241 1409127 #7410 1350046
%2 1156406 311 1.394477
2% 3 1156406 412 1410824
w4 0.778887 2413 1419945
¥4 5 1297652 4 14 1.089496
36 1178203 2415 1408876
47 0.794114 273 16 0.836959
78 1.155381 417 1410556
49 1.354743
Sk, WA FAE E4E Adste] ok i A

2e g3
T (4 A BRAY WY 2E @ (23 e
o %23 "

41 Ag X2
2 w&o] Ate WHE 4¥sy] dstd KISTI (3=
FN A EITFA)NN AZeE giE AHAAL AR

#gt}. o HiE AANe T Wo A ozt £
okl AR 84 AT Qe THEe e,
HAE AAAY 4 BEHE AE @), 28 #S), 10%
Z 29 (#A), 0% FE 2% (#B), 10% %5 8.9 #C)L
2 UFold ok 2 =RAE AFHE AR7IA 1000
A 2 127132 ol g3t BA 2o 4YS g AP
12779 £A] A& EAHA BEHL <X 3 Z

(8 M8 that 2M(1272)2 SAFel B

B AE71A
A A 127 A
A8 gagol 19 %
20H#B)Y] P ol 523
e ol 7 NCEAD

12 M8 w2 8

B R AE PES 28 MRS 193E 3
Wi FYE LARE ABsE P (7% aasas. &
# NEwe ndstt WS HY FA0A BAL 79
ol WA FA4Z AHATHI, 15]

Zt A A
B Obe 24, ¥ (Wbhek the 7idd. 223,
(hZE F28 FA £ TAA T 2% ol 5

F2d 4T FAA AFe W

e &7 E i oy Hol dotx £ F gl
Z S vwely] Y8, 4 wiew 30% F£3 29
3} KISTI H2E dHA o AAlg #B(3B0% &9



732 HENMEEE=EX 8 M10-BT ®7=(2003.12)

‘l.k)%: ] 3}04 A JJr Ad &g 7ok FHELS KISTI

e
kv
8

o
7 5, AUEE B DA 4 el 3
B BRs AAZ SuE LR ME olgd T
o}

A&dol AMAS E8E a%F
Al~elo] AAF QR

A 85 (Precision) :

A&go] A%

A & & (Recall) Soe ﬁik_‘?_
o 2PR
casure iR

vhee) <E 9>E 7 el 4¥ 23E welw gk

<E 9 2F o 2ol Him

7h h (h
e L8 0.3553 0.3863 0.4068
B AdE 0.4127 04514 0.5001
F-measure 0.3819 04163 0.4487

<E 9>9 F-gtol osid A wd (7t wE b
BehE o 65, B (HRTE o % Aol 58 2
+ 9t

Aksted, AZ7E FHae
Lok g AAjsh= gt
KISTI HAE éa—ﬂ*ﬁ_ %
sk 1 A3 A
& ol 8% WHETEe o 6%, FAEL BAULE o8
HETE o 3% A& Aol FAHAT

Awe bs% ISAR SR

—_
DN
-3
)
o
Sl
R
2
=
2
i1
-~

ok

79
8dlel £ A4S B B4 WLt BA0e
$7) ABE o) g5) 8ok A H ek

B

Aokst Y SAY JHTS o8& 5 AR,
221 WordNet 59 AEE vy Kl HFol
Aoz 7gdch &g, Al 2 Wor

Net 5& AHEFEEA ZE W8T 4% Aol AP
Aol Wag Rolek

#nEdE

Hao

[1] J. Kupiec, J. Pedersen, F. Chen, “A Trainable Document
Summarizer,” Proc. 18th ACM-SIGIR Conf., 1995.

2] #54, olFY, "GAFTVIHAEE o8 AF3l £A a9,
A27%) Hwsats] & SedwEEB), A7y, Als,
pp.339-341, 2000.

[3] H. P. Edmundson, “New Methods in Automatic Extracting,”
Journal of the Association for Computing Machinery, Vol.
16, No.2.

[4] 723, 28, A8, A5, whgQ, “ghao] £49 T4
2 GRE o] T XL Al2| 7E, 498 @2 4 ¥
o] 3B A2 g3, pp.28-36, 1997.

(5] oI, ¥ 8 “A|as2g o] &3 X A58 AR
33l &A|steR =2 H(B), 2001,

[6] Regina Barzilay, Michael Elhadad, “Using Lexical chains
for Text Summarization,” proc. Association for Computa—-
tional Linguistics, pp.10-17, 1997.

[7] o], A, o]7]1%, o] AN, B2, “FAEL L& o] &
T EA FA 22 AR EEA  AZEY B &
£, 2909), pp747—754 2002.

[8] 482, AFE, ol 4, “7|A HE&

2 @F ofd E47] Mo #e A7, AT NS RFEAH
ATFHE A, 1996.

[9] 713, 454, ‘i F FAAREY", AfFrobrten), 1994,

[10] Richard A. Johnson, Dean W. Wichern, “Applied Multiva-
riate Statistical Analysis,” Prentice Hall, 1992.

[11] #HE&HA, “FL=9 o3& &8, Afrolztdln], 1999.

[12) William H. Press, Saul A. Teukolsky, et al., “Numerical
Recipes in C++,” Cambridge University Press, 2002.

[13] Scott Deerwester, Susan T. Dumais, Richard Harshman,
“Indexing by Latent Semantic Analysis,” Journal of the
American Society for Information Science, 41(6), pp.381-
407, 1990.

[14] BF4, o]5 %, ol2H, “F8 ¥35% Fo 283 MMRE
ol &3t doj/Ivt A 20F, A143] 2 L To] JRA g
& ¥ i=F3, pp.285-291, 2002,

[15] Anastasios Tombros and M. Sanderson, “Reflecting user
information needs through query baised summaries,” SIG
IR'98, 1998.

[16] Eduard Hovy and Chin Yew Lin, “Automated Text Sum-~
marization in SUMMARIST,” Proc. Association for Com-
putational Linguistics, pp.18-24, 1997.



[17] Jose Abracos, Gabriel Pereira Lopes, “Statistical methods
for retrieving most significant paragraphs in newspaper

articles,” Proc. Association for Computational Linguistics,

pp.51-57, 1997.
(18] g4 9}, “AddoAx ", FsE|AL 2001

[19] B53, 849, “AHs 2ok Al 29", R3], A154 A

105, pp.42-49, 1997.

[20] $47), 524, 484, “Go) AWY B 08T A8A
979 BARAAT 7)Y, BUAGYERA | 2EE o

2 &8, A28W A2E, pp.149-156, 2001.

MY

FHE M3 HIE

AL

@ s Azl oA AYE 3 ¥ & Yeipe AR
g Aolwl, EAE Agol AAEFY Adold Afel
gAste o ofAETtold, ARE ¥AR o

@ o2 Brbsyelt
® 2o BAE o)d Aol GO B oW Fag x4
& 7t s Rolek
® BAAZO} Azel A71E Fuas] A% Jwd 44
obel WF Auolds FAE AUE ok 4 Atk
$eieh,
#C
EA AR Agos A7kl WA BA 43, 87142 4
solh obgel 471 2a%A ol 4¥o] oz 2
9 FAE Aol HE S 470 92,

K B
o KISTIOIM HBE &
#T
A7 BALE Y SAHMRA)
#S

W 22 949 g8 Ao A8 A7ge) A 139 AR

Agoz Ae WAHIRA)E BA%EY J3Ach L
FHUAE 4 ALE o2 WSO F A AES 7l
B Aol olie WAE A% AW AFxHo| AF d
AH9 gol0 AT okgd e 2ARAR oblhn
ik,

g FAE oY Al deg IHd
AY7L s Aelth —“iﬂ]‘ﬂﬂ‘ﬂ‘% Aztel
g dagd gAote iy Aol F 1%
Arkes it #FE ZES /D AFEel &
AAE T EAZ UAE + fv =
g9 ¥ g FHE SUth

...... (Eg— )

ojlFE fEE o 70 AWEHY 2FVFH AJE 1
Ak oyl o]RAL A7k HEH "o ATdEAL A
U EA U 23S o7z ot FEA A HYY
43 &894 HE7 dZHooF s AL Eoln AT
a0 A o] FARZAZ sl F Ao, AE
e Aol Zoltu Qe YR oL EAE v A7
A AHE duE dart gk

#A

LIS 1 49 o oz e ATl Ad 139 AR
Agom Azel WA (A2 e)E BAskizd HFUL. o7
& BAL A% ALY ATnHol AE 47159 el 3

L%
<8 A4 SAEAE op7lsta it

bS]

>,
Ry

O
o

e dugd de d7"e] A 139 A

,1 WA (ABR)E EAsted] 4353

o o>

oy

2

dle

o

HU o,
r\' =

> A% Azl AFwo] AR Fr]H Y3t
oled 44w 2ATAE Pl sl
+ A g S A7 gl 2ol

po)
, o
1
)
J{o

1

1

e~

i

¢

o,

A
=
32, r\l
)

® ©
oo o g

Moo PN
-éo

] i3k didz A Asdol A 13Y
AR Agoz Qizkel WAl (dBee)g EAszsl A

@ olZe wHe 9% iztel d7nelo] AT A A
shol7) SAg obgel Az feFAE obrleln sloh
@ 9% gAEL one Aol HA AZW WX $4%

5w Fzaed UNo 2T 4 gEv gon,
AT CAE $AE Y AAE 2T Aolda Faw,
@ o138/ 9zt BANEe] W Sl Ak ol 2ol

@@ A2 et
® 2y A ] A¥e] o2 #H oW ARE 2
2 A9 i Aol

® HAligtolt Q1grsl Fo1% Sl At dgd A
olel oz wome Ag AHE oblE 4 ats
og .

of & d
e-malil : chblee@empal.com
19954 Adehstm AATskH(shA})
1995~1999 t)->-A BAI2RI(F)
20003 Agoiata thehl Aeti(ol 3

HA})
2002 ~ @A) AGUISHT skl HArsa)
ENEEY
BABo}: ARG AdoiA Y, T4 g

4 &
e-mail : mskim@ai kaist.ac kr

19943 A st ALsa(EA
19964 Addista ANE AT} 0] 54 A
2000 Adietn AL A S ap(o] gakal)
2000 ~2002'd A oidtn BKAMY @

wAbe Aty

2003 ~& A = 7871ed AIPR Lab. WALE d1+4
ek 3AH ARy, thdHF ALY, wavelets




734 BEXNISS=ZX B M10-BH A72(2003.12)

W oa M HEE

e-mail : hyukro@chonnam.ac.kr

1987d A-gulgta HASrR(3HAL
19899 g asly) ey A (F A A}
19974 @=aalr)ed st (F e
1994 ~1996d AT /HE A A7

e-mail : jback@chonnam.chonnam.ac.kr

1981 A st &8 3 AGHA(EAL

19843 At Y &85 A
(el 8414

1991 ™= Texas A&M thdta t)gred

T 3t (o] Al ’ ‘ 19974 ~ 19984 AFALHLAE A
199113 ~19939 1) Southern Methodist University 483} aT4
Postdoctoral Fellow 19993 ~2002:d Advigte Haksty xSy
19933 ~19953 Adigtn FA st HAFA 20033 ~ & A Adoign st Rug
1995 ~ @A ddista SA%Y Fug B Bok: AR Aol xF, dojEMolx

T4} #-oF : Nonparametric Function Estimation, Multivariate
Analysis



