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Chinese text semantic representation for text classification

SONG Shengli, WANG Shaolong, CHEN Ping
(Research Inst. of Software Engineering, Xidian Univ., Xi’an 710071, China)

Abstract: Text representation based on word frequency statistics is often unsatisfactory because it ignores
the semantic relationships between words, and considers them as independent features. In this paper, a new
Chinese text semantic representation model is proposed by considering contextual semantic and background
information on the words in the text. The method captures the semantic relationships between words using
Wikipedia as a knowledge base. Words with strong semantic relationships are combined into a word-package
as indicated by a graph node, which is weighted with the sum of the number and frequency of the words it
contains. The contextual relationship between words in different word-packages is stated by a directed edge,
which is weighted with the maximum weight of its adjacent nodes. The model retains the contextual
information on each word with a large extent. Meanwhile, the semantic meaning between words is
strengthened. Experimental results of Chinese text classification show that the proposed model can express
the content of a text accurately and improve the performance of text classification. Compared to Support
Vector Machines, Text Semantic Graph-based Classification can improve the efficiency by 7. 8%, reduce the
error rate by 1/3, and show more stability.
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fREDRRAME. T DG, .G) =1, H- 3G .s.t. D(G,.G) =1 NG #G, W5 C, B3k d %kl fig
Frg2en . B d € C..
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EIB 2 WHRPIREEMEAAS HIE 0, B DG, .G) =D(G, .G # 0, W G, XF I B SRS 5 73 2 5]
(G5 |G| BN

TEW] FESCAR ARt B rp , SORY 5 24 28 00 22 R Y SR s BE AR 45 HL3 Oy Hos KA B D(G, ., G) =D(G, ,
G 70, T 133X JUAS 2 590 55 SCRY =2 (8] 1 A AR I IO ARLEE R A B AR RUEE 1158 20 (D Fnl(2) , 47
SSOREBLRE AT 1 0 AR DL (B AH A5 I SCASTE SCIE TR I A0 5% 19 s 8 H CRIVRT Y D B, ISR J B 1 (i /).
WORR A SCA A J M 22 SCL Gy SR SO 64y 288 [ G| 5 |G | (#2831,

EIE 3 WREBFEELH O, BI- TG, s.t. DG, .G Z£0, WG, XFR ST 2EE] M| G| XTI
5.

TERL ESCAR AR 2 R SO S 2 A RN Z SRR B o BEL R - 3G st D(G, .G # 0. i
T 43 2 R WA ATUKG SCRY o B 7 A 28 500, 25 B B SCAR TR SCIR A B T B ER 2 H SORY A AR A TR
) B AT BB AR B Gy X R SCRY AR 2R B M G| X Rz Y 28001

TE 2.4 T4 I SE 0 3L ml b, 315 SO 1 ORI SOAR 2 Z ) ) i

SCIETARBLRE DL SGIE 28 25 488 Y A9 SCAR AL BE TR0 3k @XM &
WA 2 CHARWM G A, HAXER 1 H 55 8 AR 408

4. 4% % 4699 /¢ H AL L5 7E 2004 AL 55. 7 Gk
SCAR 2 % R SCAS o SR R R S A IR 2 B (@) )
1 G, MG, AR R B8 Sy =0.7.9= 0.5,
W,, V)= 10+ 11= 21,W(E,, E)= 12+ 21= 33,
U (V, .V |=5+42="7,|R (E.E)|=6+2= 8 HHXAMUE SG,.G,) = 0.5x 21/ 2L+7)+
(1 —0.5) X (33/ (334+8)) = 0.7775, RIUEHA W SCAS Z [0 A AR ABLEE Ry 0. 777 5, 45 A N T BRAge 1150 By 1) 45

S W N 19 AR

B2 XA2HMEGOLRELHEH

WSO A K LB Bt 4 R T B B 2ATE R E FDU FHE AL I 20 25 15 R TSB. X Se 8 dlt N & i 1
0 ITAALBE S 20 20258 W T SCA SCRS  FEAR 22 v SCAE R AL 38URR SCAS 2 40 v 4 SR 4R S A 1
TP 5 4l 4R 1.

HHEI AL (SVM) & —Fp 3 F 5o 112 > BRIG 92% > 5% 12 5 1% AR 550 2 b At i /N R AR 2% ) 17 o) fid, 1
12T 200 W SCAR Ay 2 R G P I R B R 1 1 RE. 2B E TE A S B0 ok B T R R 1 oy 2
i T SCARTE SO SCAR 5328 T 1 REE T[] it 1) SRR 1) s AL 0 28 7 k. 0 H A AE SCAS I LR 42 05
Fehh FIF R T SCAE E AR, FF I m AL M T SVM-light, 5256 o R H A &L B H S0 R S
ICTCLAS 58 43 il 4b B, R AiF 16 £ 358 FH A5 8038 25 . A A TE-1DF 31550 18] 2 o A R AE ) AR SCAR 1 R 432K
i B T SCAARLRE S8 10 =0. 7, SCAS T SCET AR BE TH 5 ALER 9 =0. 55 SVM-light ff FH BN S 80 & 485
T C=1000, ¥EAETRIZCH & &4 1000, R SE B B IR I T -

(D) RHEF 3 dr g 5 BT 51 28 50, B> 200 BE B 10 J 47 28 AR 2 1) SCRYAE Ry U1 SRl A AT 3 2 A
RIYINZR, 2 3 v a2t T SCAS o SCIRL 2328 2 A [ 28 031 40 R A5 0 SCAC T SCIRT Y 35 50880 H RN S 1) 1 HIL A3 26
g AN [ 288 1) S5 s 4 JH A SRR 1) B

(2) TG AN B3040 A BT 081 P B 28 590 v 23 S0 56 436 11 300 ~ 600 55 SCRY . 43 9 3 20, 20 A2 501 AS S i 000 3k, 85 B
8O3 I LT SCAS B Bl o S AR ELR A G i R S A SCR B B AR SR 3 R an .

(3) FIH S HF 10 AL e e X A2 0] 3 2H Ff 40 RBUR AR AT SR A 3h 70 26 8 0 R4 R 518 28
B TE B o S B HEAT LB, THER A3 2 45 AT 48 A 1 - 1.

(4) FHSCATE SCIE oy e X B2 0] 3 2 Ff 40 RBUR AR AT UK A 3h 70 26 8 0 R4 R 515 28 X
R TE B 2 S A HEAT LB, TH B A3 2 45 AT 48 A 19 F- 1.

SCAGR R SIS TR B PEN FE AR IR R AR WER R P LA FIR R Y FAEF, MR E EA18 ik
K (3) ~ (&) iR, i . MAMAFEARLRH , T RRJE T2, FRRARE TIxE5, P Rx o 81% 285,
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N TR AR5 8% 5.
P=TP/(TP +FP) . (3)
R=TP/(TP +TN) , (4)
F, =2PR/(P+R) , (5)
E=(TN +FP)/M . (6)
x3 MXBEERSEEE R T HEEVIFMERMIAIELET SHE
FDU il iz % TSB it £
LR R CARIE X LR R UARE X
50 £ Fr R EH Z 50 4 B SCRECH
- BUSIE A - BURHIE I
C11-Space 600 317 335 2 300 453 423
C19-Computer 600 355 388 FL Mg 600 473 434
C3-Art 300 483 359 B 7 300 384 337
C31-Enviornment 600 317 359 HE 300 413 384
C32-Agriculture 300 400 364 B 300 407 396
C34-Economy 600 485 429 e 300 426 408
C38-Politics 600 437 396 ANA 300 486 399
C39-Sports 600 418 418 N} 600 425 462
C6-Philosophy 300 451 349 A 300 369 358
C7-History 600 478 525 BRIR 300 447 560

BT FIRIEMAEARIR R L3R 4 450 T SRR S Lo 285 R SO T SR 43 2848 HEAT SCAR 43 25 5236 1 1 i
B NI ZE W] AR, SOARTE R 2828 B AR F SCRp ) b L3 2685, 2538 F (B AE 6 RS20 v fie s $2 7
T 13.07 % (FDU-2) , s IR B4R F+ T 4. 33 % (FDU-3) s X i 34 {E 433l 7£ FDU 1 TSB %0546 3 k43 2825 2
THT 8. 4170 H 7. 25 %0 BEARPEREERTH 1 7. 8304 AETRATE 6 IR TZI0 iR S FEAIR 1 49. 3390 (FDU-2) , fRAIRFEAR 1
26. 40 % (FDU-3) 5 X 1 - {E 4> BIAE FDU A1 TSB 54 4 3 IR/ 25250 Hh FEAIR T 37. 47 %0 M 31. 29 %6, B R4
BRFREAN T 34. 38%0. SCAIE LI 43 25 05 AR F SCRe AL 28 5 B R B T SCAS rhinl i 11 B A5 . Ol i
LB AN 1) S BB — A5 3 8 1 )1 22 ) A9 18 OGIK, TG R T4 M Rt SRS T i 3 A 3 A A S
3 3 X 30 P 2 R S AT I 4 S S0 L SO TIE T4 A B 1 SO SRR SOAR i SAF 8 3R AR T T A R L I X
SuiE YA B B4R T o SRR (1 v 0 1 L 7R SCAS RS A2 S0 SR IR BT 3 b R AR A
R4 NAHSELHMEEEIBIRITLE ST

i R F E B 1t

SEITE S A Y A Yy A Yy A FI% B

- N =) - N =) ~ N [=) ~ N 0 0

FENL EXE AL EXE EH EXE e YR 1

FDU-1 0.8302 0. 8888 0.8255 0.8840 0.8188 0.8829 0.0486 0.0299 “+7.83 —38. 48
FDU-2 0.7877 0. 8864 0.7815 0.8770 0.7763 0.8778 0.0598 0.0303 +13.07 —49.33
FDU-3 0.8420 0. 8780 0.8340 0. 8670 0.8317 0.8677 0.0435 0.0328 +4. 33 —26. 40
TSB-1 0.8129 0.878 3 0.8210 0. 8700 0.8126 0.8706 0.0337 0.0236 +7.14 —29. 97
TSB-2 0.8119 0. 8801 0.8185 0. 8655 0. 8092 0.8691 0.0342 0.0235 +7.40 —31.29
TSB-3 0.8322 0.8924 0.8255 0.8715 0.8172 0.8762 0.0319 0.0215 +7.22 —32.60

Oy B PEAR B T R RE S bR A1, RS M e A R e A3 2R I — N B R G X A s R
HE— 25437 & B, TSB BT T FDU HERHE 3 IR SCA 43 28 52050 h R IR 8 . 76 SCRE I s bl 4y 28, 43 2%
MIMERR R A 81. 9% + 1. 2%, BRI F K 82. 2% 4+ 0. 4%, % ¥ F, {H R 81. 3%+ 0. 4% A5 1R F K 3. 3% +
0. 1% s 7ESCARE LB A 2 i S MERR R R 88. 4%+ 0. 7%, AR K K 86. 9% + 0.3% s HFIH F, HH
87.0% £ 0. 3% A5 IRFEN 2. 3% £ 0. 1%. SCATE LEI 4325 AHXS T3 Rf 10 Lo K B AE & A Fe b
M E R BRSO LR 20 ik is T S R A Ry SOA A3 A5 A 1) R 25 L FE R A
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144 335 2o A v 2 aat ) P A O L S TR T ) v ) 44 S R ) 1) A SRR Sl ) R R REAE 33X BB REAE AR X T S R
lia] 5 ML 1) 45 o A7 7E AR SE R ia) HoAA T A A R e v R, 28 3 R 10 T SCAR I SR T SR A T 485 DA B )
T A v S R ] (1 3 T SCAR N2 11 A A L AT RO 1) B S ISR T SOAR o SO 20 vk I R M R

FEZE 4 H  FDU-2 Al FDU-3 94325 Pk 6 b4 1R FE B8 08 Ud W] SCAR 18 S 43 2 0 1 MR T 3 45 1) i L 43
KA ENE. L FDU-2 fE N S fESE T o8, 7 R s AL 43 25 45 R b , FDU-3 #EHf Z MA 0. 787 7 3] 0. 8420,
AN 6. 9% s FIHFM 0. 7815 %] 0. 834 0, A84L KK 6. 7% ;% V34 F, fHM 0. 776 3 5] 0. 831 7, AL bR Ny
70100 s AR AR AL AR 27, 300, AR SCA T LB 3245 b ,FDU-3 A T FDU-2 B RG34 1] 32 R
WX R, AR R AR R 0. 9% 1. 1% 1. 2% 1 8. 2%, AR IE LRI Ar ke e tE R I O B3

SCHR L3R & K A 00 45 1 52 56 25 0% 7R L 3 1 RS540 3 1 SCAR 43 28 7 I ARG T 32 1 ) 2 L4 26
HF, (EM0. 7183 %] 0. 7496, 82/ T 4. 36 %05 EH RMNE B RFHIGEN /I, F, &S T 8.41% 8T
SCHRE3 TR S50 25 5L, SCRR[16 TR F B TR BT 1) SCAR 1) 52 50 45 S 8 36T SCA I 4% 85 AR (1 SCAR 43 28 O 6 4 X
TR ) i LA S LA RN 29. 200 % 11. 34 %0, BEAIR T 28. 806 5 B8 SR I G Fh B0 405 4R 19 °F- 34 B 1% R AR
T 34.38% » [AIARE e SCHR[16 12 B B4 1) 3 S Mk BB S0 56 45 L Hh A U B -+ 3k BSR4 R i SRS AT
SRR U 22 R 1 1 SCOG ZR BE B R FH G T ARRAE 1) 3R 7R SOAR T A 2K
5 R &

T %o T e SCAS 5 8 Ak T T SRR 2 R S SCAR A AR R R A i SRR B, AR T — R A S R
55 TN SCHT {5 B SUAR F R A A SCARE SCIEL R 3T 4 3 | R 2 S8 SOy B B SR el
T Z R IR SCOGFR K 18 SOOG 226 2 {8 4% 1 i 1) 6 Ty i) A o A S SCAS 18 ST A 719 s o ) 1 7E SCAS h
(15 58 OC R AE R SCAS 1B SCIETA A 1) 30 5 388 o 152 70 R [ 300 1) ASUMA 58 Ak 1] 338 R SCAS 22 0] DA B 11 5 1) i
Z IR SCER R BE T SO SR F R B R ST R4 T SCA AR AL B RN 2 SR B AR . IRl A
JErf SCSCARG ZE U 4 I SO AY RS G  B0IE T SO TE CEIFE 2R SOATE UAE 8 1 1A sk S8 50 800 4
Bt R F B, BT SOATE SR SCAR 4328 7 1A 6 1 SR ] o AL 43 288 HLA B4 1) M g 3R B0 RIRR 1, 76 3 1A
PERESF 42T T 7. 8 %0 Y [A] Bt 45 R k2 T 1/3.

e H AT TAER AL T — 25 TAR SR AR SCAR R0 Ml SUAE B 3R 55 SCARZ 8 AT 55 v 5] A SCAR I
PRRSE AL, /S SCAR 7R G548 o 38 3 S SCAR b B (16 A 8 AR T SCORIZ IR AT 55 1 AT 80K
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