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An approach to the text categorization of the Kazakh language

based on an active learning support vector machine
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and Information Technology, Northeast Normal University, Changchun 130117, China)

Abstract ; In applying the theory of text categorization to the study to the Kazakh language, an approach to text cat-

egorization of Kazakh text based on a support vector machine system was introduced. In this paper, from the Ka-

zakh linguistic angle, the method to extract word stems was analyzed. Based on analysis of the support vector ma-

chine, the proposed active learning algorithm was adopted for training. The trained classifier was used to classify

new text. The experimental resulis show that this approach to Kazakh text classification has an acceptable classifica-

tion performance.
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1.1 XAEmALE
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AR, ZE TSR, X SR H T
TALIE W S TE ) 4R R 43 B B Al ST B U
WE , R EEZBREA TR W, G SCARR L8R
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Fig.1 Kazakh text stem
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Fig.2 Additional components in Kazakh text
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Fig.3 Example of segmentation results of the Ka-
zakh text stem
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V(d) = ((tlawl)a (t21w2)1 B (tiawi)a B (tn’
w,) ), FHH t;(i=1,2,-,n) N—HEAHFERFE
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i, w0, FRBER ¢ AP HNE, BITEA
ﬂ:[ﬂj@

w, = f(¢,d)log(n/n, +0.01)

l «/; [A(t,d)log(n/n, +0.01)]*
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1.3 FHEAME
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(MI) .X* Git & (CHI) . R F it & HES UM
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RVEHA R ECR B AR R R RHE BT
it IR, BN &R ZHIDEER &, IG \MI, CHI M & TI%
4, T DF (U2 T = A, B A, AR 2 53X
S5 A T A E R OB EE, 2 B T & B AR
B, Hop e AR HR 2R B % DFR ( document frequency
ratio) " AR 8 BREESHE SRR T WA B LA T B B
BUATARTERIBR R, SR BB IR T RN R, Hit
BARA

(N -n;) xN(,C)

forr(2,C;) = n, x N'(¢,C,)

A N BN GRH B B ICAREG R C RFHIC
FHGN (e, C) FaIRA C; FEEH ¢ BISCREL T
N'(t,C) FabrE C; LIS AR P& ¢ B9
KL

2 T EHF I FREHE CARS%

2.1 ZHEEHN

2 #5m & Pl (support vector machines, SVM) J&
H Vapnik '™ 42 tH B9 — 5 F 2514 KU 5% /b S 3
HIBLERE T FE R R AT, et SVM
I8 B—EE , 2EF E ABR 52K
R ERARS SERHARES BT, ALK RIFE
(margin ) 2488 V- -5 BE B B B B9 IEAFE A FI fARE
A R BEE .

SVM fif e 53 25 ) R o 433 48 4508 4R B4 ok TR ARAE
W Ir 2R RN I3 g S T 4 RIS AR M A W IR
FEXTNGREEARSE (L) , LR o IR AT AR (2) B
7NE) SVM Hrg R fg .
S = {(%,5),i =1,2,--,r},
x; e Ry, e {+1, -1}; (1)

. 1
min p(w) = 5 |w 2,

s.t.y;(wx; +b) -120,i =121 (2)
n YEZ (B4R FUE DY wx + b =0, BRERZ 7

TR 2 b A 2 B — 2 Bk, k2

w
Iw | B/, &R T SRAR v B L 73 JE 5. AT
RA TR PRE B KRBy

fx) = sign( Zlaiyi(xi -x) +b).

KA XN a; A2 0 BREABE SR & Bt
R % o, BE— N0 BES — UG R,
SRV BBk B i 3 o 1, (AR TR
BN T o, AAFEUINGR (%, - x) , TISHEET
a; AFHIIEINGLTER MU T o, A FHYIS
R(x; - x) PEA x, AR B, RAX
Do £ Xk B A SR AT A R S0 P T 9B 5 1) w R R
M ES MBI, XF T EE R raEl.
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min (w,8) = 5 [w[*+CY &
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SRR AR HE— BN A KA, XH TR
BRI TP AR R s T 32 ] R R FEpL
BRI, B3l s 32 X Se R AR 15 B 72
M. 5IAE BT B EER N TN AR TR
BT, B R BIUE s R AP A A b I Sk
AJG , T EW LRI G AR E R KR, TP
BN I R AW iR i

EE XA BR 3 30 SCA B T AL B &2 R F SVM
HEREX B8R RX 2 MHEE, X SVM Bk
17T 80, A Esh I ik b B SVM 4336381
WIGRICA. O T BAF i R 2R E K, 30 R R
RAZHFER.

FaEIMER ER—MER R ERER, b
Fi SVM ik SR B 3% 5], SR AV R B A St
BN, MEPRGEE AYIRE BRRPRE R
F3F E BRI SR AR EE FEPL M MR 251
PO TR s AR h R B AR T B
B2, TR IR AR BRI IR I SRt A4
2 EHE - ESIREARM— AR, FH
B INGAE AR X S R BRI R AU R —1
A, AR E T, RAEMRERE, Rk
AR B a A A 4 KA BRI R A, in i 2551
AR GREAL D, BERFNGS RS, BREE
BRI REERRMEAR. BEEU BB, ERRE
AR NEBA T AR

SCHR[ 13 ] $2 H —FpFT Y 22 B8, B3
& m G & (directed acyclic graph,DAG) . £451#R
A 75 1] HAFFEAE M B B e B AR A e T3,
HiE—8CA A BB SUE DAG B, 72K 5
o, W AT LA B S5 ity i SVM 2 2845 H, B
A M JCIRE SVM (DAGSVM). %t F DAGSVM, #y A
—ANEEA, NIRRT ORI, — BT R B 45 A
MREEBGRER, XHEXNT N KW RE, E
BEAT N - 1 KHAF). DAGSVM & KHILHAE T et
W EN AR AR, B AR R A"
&l 4 2BA 4 12501 DAG.

e FLHE SVM B0 BENT.

A R ENZEHME B

- B SE RAH).

Bk

B RASCAR F E sh# 3 SVM BEF7 51
B2

CHEBBAFY i = 1,2,---,n;  //¥PTRKZE]
AT W He B BA 31

BUE AN ARG — RS DL 7 Fe 3o R A

FBAT R, R\ KGR, MBRE P RAZN—A
I, i 3T B9 BUBT I BAS 5

While( BA3 = Frfl T #9231 B — 2 51)

{

BUHBAS 5 IR G — A AR A AT
2K, REBBIHIZ RIS BRI SR

|

BAS o TR T B B JE — A s RS B B
.

B4 4484523 R DAGSVM @&
Fig.4 Four single sorters fused with DAGSVM

B H A Bk a4 ORI SCAR R
RERBEZEMIFBENHERZ — —BEE
B B EITE PSR, T ELEE 28 B e 2R 1
FE AN B BB R AR BB SCARSER, I BT
SCAR N 12 B A TE ) 24~ 2R 53 o Y S BR SCAR. (B
R, 3 FRBE T SO AR R UL, B AR BA A
HIPMETE LR , ASUT B R E R ERA B
bR (B SBBT AR % S SO AL B
AR R B AN TRRSET ik, BEWET —
MR TEFIESCARR A T ALK, SERE
WGEPIE 5 A KH, 2 HRE AT EH.Z
AR BGE, HPREGE 8 MXEAFEH 12 R
EEALE 10 RXEZARLT 10 BXEBIE
5 10 FICE.

3.1 REHRXEHEARLRT

B 5 R SORRMGE T R , Bl 43 I 7E 308
KRBT R EHR BIGR ARSI R AR B
BLKEL.

B 6 Sy E TR SR, AR R A& A
FBLER , 1] B4 A B 2 BA T TR ) 31 SRS 28 31 B ad
BHNERRER.
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Fig.5 Statistical results of term frequency
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Fig.7 Text vector files
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S - - 5
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Fig.6 Term weight computed results

svmtrain. exe JRYE B SVM BB W H 88 £ 17 T
i) svmpredict. exe L) K %Y1 SR 5048 -5 M X 30088 E

TTTRI A 48 B #) svmscale. exe. ‘B 1E W] LA HE 7E

DOS

HEH A, WET IR E RER B TEE

(BB B CRE AR BEB RESF) -

B PAT svmtrain. exe SEEEXT I G EHE L KN

S, T ARIGUNE 8 Frn i SVM BLEY S 4.

DRBIEBN AF S RRET TR 0L,
ARICRA T & K LibSVM By FFIRICAS. LibSVM
Fe 4 HIRACIB Y R R 524 T Windows BAERG T

B9 AT AT SO, A AT IR B ALY R R

kvin.lype cosve
Kernel-ivpe rof
gamma 0.0026178
nEclass 3

total.sv 50

tho 6134549 ~ 0133421 ~0.132237 L (L131188 _0.999868 ~0.99
label t 23 4 5

nresv § 12 10 10 10

v
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Fig.8 Classifier model file
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Fig.9 Classification accuracy changes with the number

of training samples
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R R RAE S n, WT LAS B 4521

HE—B PR EW : n BN, KRBT, B
FEEIHWPGRBE , TTRNE RERBR. W5
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2011 International Conference on Intelligent Systems
and Knowledge Engineering ( ISKE 2011)

The 2011 International Conference on Intelligent Systems and Knowledge Engineering (ISKE2011) is the sixth in a series
of ISKE conferences. ISKE2011 follows the successful ISKE2006 in Shanghai, ISKE2007 in Chengdu, ISKE2008 in Xia-
men, China, ISKE2009 in Hasselt, Belgium, ISKE2010 in Hangzhou, China, and will be held on Dec. 15-17, 2011 in
Shanghai. Technically co-sponsored by California State University, Southwest Jiaotong University, Belgian Nuclear Re-
search Centre (SCK CEN), Springer, and organized by Shanghai Jiao Tong University, ISKE 2011 emphasizes current
practice, experience and promising new ideas in the broad area of intelligent systems and knowledge engineering.
Important Dates

Full paper submission; Aug.31, 2011

Acceptance notification; Sept. 20, 2011

Final registration: Sept. 30, 2011

Final papers submissions: Sept. 30, 2011

Contact Us

E-mail ; iske2011@ cs. sjtu. edu. cn ( for English language contact ) ;iske2011@ 163. com ( for Chinese language contact )
Secretary: Jing Zhou ( &%)

Telephone: +86-18918042182
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