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Text Modeling Method Based on Word2fea Model

WEI Hua, HAN Li-xin, XIA Jian-hua
(College of Computer and Information,Hohai University ,Nanjing 211100, China)

Abstract; Text classification plays an important role in data mining and machine learning, which has produced a series of theory after
years of development. The traditional text modeling method of vector space model has the problems of high dimension, sparse data,and
the lack of semantic. However, the text modeling introduced the artificial dictionary is constrained by quantity of words, artificial power
consumption and other problems. By referencing the idea of topic model, a text modeling method word2fea was presented which based on
the model of word2vec for the topic clusters with the word vectors, meanwhile combined with the frequency, distribution and location of
the topic on documents to obtain the feature of the text. Compared with two text modeling methods, VSM and word2vec_base , the experi-
mental results show that this method can significantly improve the accuracy of text classification.

Key words: word2vec ; text modeling ; text classification ; word2 fea

0 51 &

25 LI IO 35 L 1) KR LA R A EE
SR ARHARIIL, SCATE 302 B I3 8 S 9
Ty XTI 05 S 4 4 S 9 S Gy T 14 el
WL SR BRSO B gl T
U, SCA AR HEAT SCAR 7 L A O 5 S

SCAHAR A R I A, 1 SR B 42k
FEKER, ANERS, A I ESY R P &R
T M A, P B U AT R K T R 2 ] R A
(VSM) M {ELR: 47 2 vh S iR 4 Bk, i B R T L
i 2 SRS IR, e TR I SOk 48 A
B8 (9 7 392 ) F 40 36 47 e, 20 T S 3 AR

K fE B HA.2015-04-24 i&[E H#3.2015-07-28
BEETH . b Je @ SEA B 55 9% £ 3555 42 (2014B33014)

SR BRI T AT S, {H A AE ) 1L 5
/N TR SR A DR 45 R) R, 7E 32 AR Y LST, PLST #l
LDA 2R DU, LAHAT DL BRI AE 32 A 3
B0z T SOAR JE AR AR AN TR P A )
IR, SR =R R 75 K Y e AR 2
YN BE RTF H AR B FERT 27 > BIAYBR & E8UA s
FT word2vec HEI AN tf—idf $EAT SCAS AL FE A
G RRORFUERA R AR P e T B R R 75 SO
kR

SCHPE R T AR X SCA AT A AR S i
word2vec X i) ) T AT RIS F 847, A FH SCAS )
R SCHAHE B A AR SO 1 AR (R [R]

) 4% H AR B [ : 2016 -01-04

EEET. I A(1991-)  J WL REA: DR T7 [0 0 AR S a B #0020, 2 S0 AR5 i o R B R U Kt

P £& AR Ik « http ; //www. enki. net/kems/detail /61. 1450. TP. 20160104. 1505. 040. html



- 166 - HEMBARS R R

06

S} 22 SR LA RS 7 IR, R, B SOAR S5
P, LA SRR IR 3 A LA B 5 TR 3R %) 2 A7
FRAESRIBOFHEAT 2, 444 0 word2fea 573k, fER H.
T SCHR R BEA TN, 25 R R WA SCAR 0 R ACR B AT

JIr i

1 word2fea B A X AREE
1.1 #HEMKBEEEE

Pl 22 ) 45 15 75 A7 ( Neural Network Language Mod-
el) 1 Bengio T 2003 AP Y ,H i 22 ) 25 )1 i
R () AR R AR AR R A =2
W28 SR Al T S R O BLRBOX R A6 n —gram
WS A, IR RLR A Y & 18] 4] 4 ( Distributed Repre-
sentation ) , BIPRE 55 A D& SC PR ) R Bl — AN 17 4 1] o,
BRI UL 1,

HANH P = (Wcontext)

Tsoftmax
| 00O -~ 00 .. 000 |
I/// ) /// \tanh ) N
L { [0oo - 00| )
VW, 1\)\ 4 \‘\\\\‘jV(W, ) \/;//(W,])

W25 -
MMZMGIEEZEREMRTER
AR F A n —gram AAIINE (1) .

f(Wt’WI*I ’”.’Wt—rwl) :p(Wz | thil) (1)
T B R RN A (2) ((3) -
f(Wr’Wz—l’.“9W,_n+|) > 0 (2)
| V]

SIW W W) =1 (3)

TR A T AR R G Ol — A 1) o 3% G
V(W) s, V(W,_,) B W, Aol i, 25 A 5
NZEE VW) V(W) V(W) & = 1A
i RAE R, A —A (o - 1D x m dER I
Hx o WM d+ H THEASS]  d Ry &, B L
WILRALAE . i tanh eRECVE N0 pR B, OER 50
=EM Ry, TR, 2 | N AR I v &
AN RN, S 1 softmax 3407 R, ¥ i o
y A—AE R | y BRI (4)

y=b+W, +Uxtanh(d + H) (4)

e Je A BERLRE B2 T BRI R A . plfbgh
Z e, N 2545 30 a6 JF TS B35 F B Softmax

B S UE 2 (0, 1), IR 25 i SAE 2l 0
B0, Bk 2 F A1, TCFE AL 48 n —gram FEAY HIR
Begg Ze )P s St R I 2 R 2% 1 R L
WA AL R no—gram BRI ELHUOR AT

word2vec f& Google FF U5 %9 FH T 11 54 10] 7] & 19 T
A FEAER CBOW ( Continuous Bag—Of-Words mod-
el) Fll Skip—gram ( continuous Skip—gram model ) FiF ") |
BAADE A TR M5 F AL, word2vec i 1 Xf
RASCAPEAT NG RSO IR e Ay N 2 1) 23
(] F ey 3R] ] S G 1) S () AR ARLRE AT LR 5
IECCARSE T R AHLE . P, word2vec %l i Y
il ) A LA IR AR 2 5 B AR TR 5 AL BEAR G 1Y T
PR, bR e FRIF A | [ 3 B4
1.2 Skip—gram &%/

Skip—gram 1 [ [ 26 25 ¥4 UL 1 2, 46 = &84
AR BOEE b2

)=

B 2 Skip-gram B A £5 M) 7 & B

B2 FUE R AR B G 3R] w B9 3R] )
V(w) o

PR ARAEEEE AL V(w) BEEE V(w) .

Bt 2 R R — ARG I LATERL R A TR A DAy
TR BN EE TR R B YR S B A 1 1Y
W R FEIX NI I S A e I A O B ]
SREORTIE ¢
1.3  word2fea XAREE S %

word2fea fY SCAS EEAR 7 1k FEAL DY 4 F 4. FiAb
OEBURIE SOR FRAETHR SCRm b, R
FEANE 3 R

A3 i e || SRR | S

A3 word2fea AABH X AAR
R SCAR FEF AT UL 3, A v S | &
Wiefse IR 45, 43 1) 3R 6 £ I P B B /9 ICTCLAS™ | JF:
o5 A A RS B SCAR DL — R e e X T
word2vec T EIl Zin] ) &



552 1]

T A4 HT Word2fea BB Y SCAC AR 5k - 167 -

TE BRI R H word2vee H1 1 Skip —gram X
A SCHEAT 1A 1] 1 I 2, B I 25O A ) ) i K -
means PEFT R BB K BIH ERUE, K AYBUE L
50 ~ 400, 1K@ K 50, 285 BRI E BT A R R A
[F] 1) 3278

IR J ) B SORS AT F2 R AE TR 8 SOAR ) 2
REREAE 5 A6 S SCA 1) 45, T LibSVMU™ A hy 43 2%
i, WP HEORHE AT N SR ST 0000 43S 22
1.4 XARFAFEHE

it R B S, R IR TN A GE T A 1 T
Jo 253, X [] — S50 R B A R AR IRl of —idf SR AN
AT — b, SCPFE f—idf Z 50, 254 7% B SCA
ANTR) FE R B AR S BRI ' SRR, M 3 A4S
J5 TN AL AT E

D, , =loc , +fre , + sca , (5)

(1) FEBREAE SCAS H BRI, 015 1K 3R W]
R ZSCRTTHOBOR , E X(6)

Nl
fre , = N (6)

d

Horb ) N, O FE AR N, S SCRY d AR

(2) FHAE LI AIE I, A5 1% F R R —
Ferp i B I, MDA B AR M SOAR R AR, B i
F R IEAE 2 v 1 PSRN i RSN, 2
X(7):

sca, 4 = : (7)

Horp ) S, R AR P A BRI
S, B S HIEL

(3) A EAE P F . F AR SOR 1B
A E A F TR A BT A TR S B B e B R iy
AR E AR N A ST R . 2 L (8) .

loc, , ={¢10.5,0.2,0.3} (8)

Hrp BE A ER SR 0.5, B BN 0.3, B
0.2,
1.5 XAEEWL

A1) ) e SRR U IR E AT 1.4 D R SORY
HEAT AT B SORY S A3 A Y R AR R b
Sl rIE R (9)

Doc, = (Dlhi,Dw,---,Dw) (9)

Horb, Doc, W45 i i ARy FRIER; DK
5 RO Th 3R BAGE b n A,

2 IR SSh
2.1 HiEESEERE
SCPTET SR EEAT

X1 R - G =T -5/ MO N = I T R N
“CHURT B ZPREE 200 B SCARLE iR, A
HPHEIR 4.1 B BRI 53 80% 1 RN 2R AR, 20% 1K
AR . SEBeRHT SVM J3 2K 8 XTI 28 HEA T 25,
AR ik e 28 3 25 2R | 200 R ) 23 R UERf % P AE
H i 2B PEI AR AR
2.2 KWHERSH

AL 4 HRaT R Y F G R 300 I HERT FRIAF)
el PR R 5 R 2T word2fea 1
TR SCRRBIAY 73 264558, NI 5 shaf DL, 3T
T L IE T VSM I word2vec_base 25 iR SR A
WA T,

0.7
0.6 ‘//HA
0.5
0.4
0.3

HERf R

0.2
0.1

0

0 100 200 300 400 500
L

B4 RAZMHK FH»EE

5 68

64
62
60

VSM word2vec_base word2fea
ANTR) T 9593 FE 28R

B 5 VSM,word2vec_base 5 word2fea xF b %4 X A

iy

3 EXRIE

B word2vec 1T N B SCA AR T, R A
T word2vec FAY A IR] [r] i = A0CHE  IMA T SCAR IR Z
T SCRITR DATREE 73 28 SMORS o 1) I 3 e 53 ¢
A TS () A SO RT3, 255 25 1 SOR &
IR G AL BN T 3 1 Or2RBCR . S04
SRR, ST TR A 7 v S — Rl BE S A AU & SO
OY TR T i

T word2vec JEH 25 5 ¥ &, J5 S bF X% 1F
word2vec LAY Y FLAl T ARSLIR T SCA G Ty vk DA e Bk
TH R SOARIZR , A0SO G328 A I8 5

Sk
[1] Salton G,Others A. A vector space model for automatic inde-

(FHE 173 1)



552 1]

IR A2 AR 2% P B BB AL B 5 79 <173 -

[4]

(5]

[6]

(7]

(8]

[9]

energy consumption via sleeping and rate —adaptation[ C |//
Proc of 5th USENIX symposium on networked systems design
and implementation. [ s. 1. ] ; USENIX,2008 ;323-336.

Singh S, Yiu C. Putting the cart before the horse ; merging traf-
fic for energy conservation[ J]. IEEE Communications Maga-
zine ,2011,49(6) :78-82.

Christensen K, Reviriego P, Nordman B, et al. IEEE 802. 3 az.
the road to energy efficient Ethernet[J]. IEEE Communica-
tions Magazine,2010,48(11) :50-56.

Miao G,Himayat N,Li G Y, et al. Distributed interference—a-
ware energy—efficient power optimization[ J]. IEEE Trans on
Wireless Communication,2011,10(4) :1323-1333.

RS GROGE R AT BRI DL M AR
TR,2014.

BB, T—REEA T REEARBI L[ D], dbat. JLat ik
K2£,2013.

IVREE RS ARIRTE. AR RIS ARIRBL BTS2 ] %
FINLS T ,2014,33(24) :59-61.

[10] Christensen K J, Gunaratne C, Nordman B, et al. The next

frontier for communications networks ; power management[ J .

Computer Communications ,2004,27(18) :1758-1770.

[11] Bolla R,Bruschi R,Davoli F,et al. Energy efficiency in the fu-

ture internet:a survey of existing approaches and trends in en-
ergy—aware fixed network infrastructures[ J]. IEEE Communi-

cations Surveys & Tutorials,2011,13(2) ;223-244.

(12] TR, A5 RERCOL AL 1 HE 21 26 e S S 0P 52 [ D .

T A A St R K2 ,2013.

[13] Silva T, Arsenio A. A survey on energy efficiency for the future

internet[ J] . International Journal of Computer and Communi-

cation Engineering,2013,2(5) ;:589-589.

[14] Botero J F,Hesselbach X, Duelli M, et al. Energy efficient vir-

tual network embedding [ J]. IEEE Communications Letters,
2012,16(5) :756-759.

[15] Fischer A ,Botero J F,Beck M T, et al. Virtual network embed-

ding:a survey [ J ]. IEEE Communications Surveys & Tutori-

als,2013,15(4) :1888-1906.

(&% 167 1)

[3]

[4]

(6]

(7]

[8]

xing[ J]. Communications of the ACM,1975,18 (10) :613 -
620.

AW 5. SO TE TS SCRMMUEE TR - T R
2000( J]. HF3CAE B 24,2007 ,21(3) :99-105.

MEGR 25— N TR 2 I, A O B DU 28 SO L i 240 -
IR Gl T [0 ). A3 0TS, 1983 (1) :133-138.
Deerwester S C,Dumais S T, Landauer T K, et al. Indexing by
latent semantic analysis[ J ]. JASIS,;1990,41(6) :391-407.
Hofmann T. Probabilistic latent semantic indexing[ C]//Pro-
ceedings of the 22nd annual international ACM SIGIR confer-
ence on research and development in information retrieval.
[s.1. ]:ACM,1999.:50-57.

Blei D M,Ng A Y, Jordan M I. Latent Dirichlet allocation[ J].
Journal of Machine Learning Research,2003,3.993-1022.
FRAETR WA, Al BT LDA J2 U R Y A SCAR 4y
KT J]. HAMLN T L2013 ,33(6) :1587-1590.

EYRYE AT B, ALK, BT LDA 32 RIS Y i SCAS AR B
BETHRL L] THERLRN 2013,40(12) :229-232.

[9]

[10] FEWEmN, 1

PN B4R o TR R (Y SOAS MU ST S 5T S SE
[D]. & LR ,2012.

Gt R A — T 1] BR A SCAS AR
HLT]. W Pg R, A SRR M, 2014 ,37 (4) 1595 -
600.

[11] Bengio Y, Schwenk H, Senécal Jean—Sébastien, et al. Neural

probabilistic language models[ J]. Studies in Fuzziness & Soft

Computing,2006,16(3) :137-186.

[12] Xu W, Rudnicky A. Can artificial neural network learn lan-

guage models? [ C]//Proc of international conference on sta-

tistical language processing. Beijing, China: [ s. n. ],2000.

[13] Mikolov T. Statistical language models based on neural net-

[14] X1

works[ D]. Brno: Brno University of Technology,2012.
T SRAEF ATPE L, 45 B TR B R SRR A DL 1
AT ] AP S K R ,2004,41(8) :1421-1429.

[15] Chang C C,Lin Chih—Jen. LIBSVM:a library for support vec-

tor machines[ J]. ACM Transactions on Intelligent Systems &
Technology ,2001,2(3) :389-396.



HFNord2 FealT M3 AR [H RRAE .

(=" PAE,  WEALEn,  H4E,  WET Hua, HAN Li-xin, XIA Jian-hua
(=R WS VNS (S B4R, TT0F AT, 211100

W LA S R ElsTIE]

YL 44

50 - 2016 (2)

SURASCHR: DA §hasyr. B4 WET Hua. HAN Li-xin. XIA Jian-hua JET-Word2 feathi/ld(y SUA AT ik (]
FIig - SR 20162



http://d.wanfangdata.com.cn/Periodical_wjfz201602038.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%ab%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%ab%8b%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Li-xin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIA+Jian-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e6%b5%b7%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e4%b8%8e%e4%bf%a1%e6%81%af%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac%2c211100%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%ab%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%ab%8b%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Li-xin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIA+Jian-hua%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_wjfz201602038.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx

