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Chinese Text Sentiment Feature Analysis Based on
Rough Set and Multi Channel Word Vector
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Abstract: Rough set is a mathematical tool that can greatly reduce the dimension and number of text sentiment word
features while keeping the ability of text sentiment classification unchanged. Aiming at the problem that the text
sentiment word feature dimension is too high and the sentiment word feature representation lacks semantic informa-
tion, this article proposes a novel Chinese text sentiment word feature representation method named RS-WvGv. The
decision table of rough set is used to model the text sentiment word feature of the whole corpus. The Johnson attrib-
ute reduction algorithm is applied to simplify the decision table and get the minimum set of text sentiment word fea-
ture attributes. And then based on the word embedding of all the sentiment feature words in the set, the RS-WvGv
method is verified with logistic regression classifier in the experiment.

Keywords: attribute reduction; sentiment feature extraction; word vector; sentiment classification
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A U R AIE A 3 3R 4R L A SC 43 S8 ] TE-IDE
TextRank RS = Bl J5 i A7 1% Jf im] FRAF 2 B, L
o1, TF-IDF Al TextRank ¥ #Hj 10 000 4~ id/E K
15 R AE 1], R RS 4E RS B2 76 3 A R 11E 1) 4 B iF
7R 2 45 20 1 BORR AR 3R] . b Ah L 550 IR AE A
K 1 1) B4 NI 2537 Ca) | B (D LT Bl R Cad) |
ahia (v) VB 3R (vd) L 44 3liE (va) F1 45 T 48] Can) L 8
DA b a0 3R 4 R T4 o SR JRRCREAIE 3R] PR
FH = b 07 2% 2 A7 A7 8% m) AR AR B2 L, SER S5 R NSk 5
FTR
5 HERINERIEE

FRAETE | AR IR AN B/ | TS SR AR A 3R]
W | FHERERES T o | DR R R 5 )
TF-IDF 10 000/0. 992 7 3858/0.978 5
TextRank | 10 000/0.993 8 3173/0.968 5
RS 2 589/0.997 5 2 033/0.996 5
X2 BRIAFLERST

W 7R SCHR A B TR R 4R R WGy 1 1 8]
FRAE R 5 (RS- WvGy) 53 F TF-IDF il WvGv
R4 T ) 45 F 2 R 5 35 (TF-IDF-WvGv) Al 3 F
TextRank fl WvGv 1Y 1§ 8% 38 4% {ik 2 N &
(TextRank-WvGv) DL K 5 T B A7 i8] fil WyvGvy 19 15%
ARV 26 R 07 B (ALL-WvGv) 1 23 25 50 38 ik 17
X, FEXZ AT, A HEM AT %Y 19 Word2Vec
1 GloVe Hr SCia] i) 52 43 1 = 155 Ja ) 44 A1 4 Uy
AR ICZ I By 45 B AT ) A R OR B R 2
[R1H 432 2% LR S0 3iE A SC A $2 7 % i A 30k .

3.5 ZWERSWH

K1 FRIAFERBRERS

M1 5 GEit A& R aT A, Bk T RLRE 4 64 15 J ]
Frhk 4 U7 ik i R Rr AR 3 ) v 3R T 1 g 2
U LRSS AE AT IR AR 2 T L T DUPR IR B A o3 3R
MRS R I A . IR, Jm P 2 1 £ B 1 R
317 AR RFAE  BE P 50 0 B 15 2% TR R AIE Ok 3R 3K SCA
F 15 SR AR 1 £ 5, 4 B2 R ORI

K2 BRIAFMERTERSN

FHEZE 2 vh T A 80 12 Ry 1A B A O 4
AT S 8 A AR A O R A SR DA
PrifE, R 6.3 8K 10 0l T 12 LY AE T
MRS ERHER REE R . R 7 MR 9 G T A
5 ) R E 2 O YR AR R AL o) AL o i A R BT AR
PRI A] . 5~ &1 8 45t T PO Ay kA K i 4R
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8 1 W45« & T MRS 48 R 22 30 3 1) 1a] 4 4 o SCOOAR S IR AE 20 AT 101

H-1 A1 H-4 L 09196 56 B 45 R &, 2 A 1E 5] Posi-
tive JEZ B 0 IREA
ko6 MNUEXLBAEBEITFICHFEELHNAERE

IR ER R 7% | H1 | H-2 | H3 | HA

ALL-Word2Vec 0.814 | 0.828 | 0.834 | 0.838
TextRank-Word2Vec 0.741 | 0.756 | 0.759 | 0.801
TF-IDF-Word2Vec 0.745 | 0.765 | 0.766 | 0.806
RS-Word2Vec 0.830 | 0.834 | 0.834 | 0.858

®7 BRAFMERSLTEENRE

i IR AR A R 7R T 1 H-1 H-2 H-3 H-4
ALL-Word2Vec/s 2.907 | 5.148 | 8.136 |12.948
TextRank-Word2Vec/s | 1.986 | 2.415 | 4.086 | 8.625
TF-IDF-Word2Vec/s 1.826 | 2.347 | 4.973 | 8.025
RS-Word2Vec/s 1.854 | 2,020 | 4.667 | 8.351

RS MWEXBAEBETEHEELHERE

BT RN T | H-L H-2 H-3 | H-4

ALL-GloVe 0.806 | 0.823 | 0.816 | 0.833
TextRank-GloVe 0.721 | 0.734 | 0.767 | 0.795
TF-IDF-GloVe 0.751 | 0.743 | 0.768 | 0.795
RS-GloVe 0.810 | 0.830 | 0.832 | 0.852

R BRIABMERSLAEENNE

TR RIER R ¥ | HA1 H-2 H-3 H-4

ALL-GloVe/s 2.511 5.783 7.997 [13.233
TextRank-GloVe/s 1.884 | 3.431 | 4.793 | 9.864
TF-IDF-GloVe/s 1. 862 3.523 4.422 9. 680
RS-GloVe/s 1.830 3.421 4. 086 8. 196

F10 MNHELBHEBETTHIEE LERE

TEROAGFE R R I | H-1 H-2 H-3 H-4

ALL-WvGv 0.828 | 0.832 | 0.841 | 0.846
TextRank-WvGv 0.751 | 0.774 | 0.771 | 0.805
TF-IDF-WvGv 0.761 0.769 | 0.787 | 0.810
RS-WvGv 0.854 | 0.841 | 0.842 | 0.860

Giaak 6 MR TSR LUE 2 T B4
il Word2Vec [ 1f B i F¢ 1E & =~ J7 ¥ (RS-
Word2Vec) 75 i ) 2 F1RRAE 1] 5 £k (Y 1] ] 46 2% 1
B — e W03 AR T R 1 A7 17 2% Tm) AR F 42 R

ALL-Word2Vec 1f 8 ) £5 1iE % 78 J7 1 76 17 B FFAE
Te] Ak 27 A R b A T 2 R I A
7 AH BT 55 A RN R R R 3R R 7 %
TextRank-Word2VecHl TF-IDF-Word2Vec #iA —
FEMYEETE . LA b 7 i SRR R AR B B v Y R R
DESE IR 25 25 2R 40— BRI A 155 B Rp AR 1), T 6 T
RS (1418 B3R A AE 4 Oy 6 2 B T 2 R 1 18 R
AT AR, BRI S5 RO B T ER 43 IR 1Y) 17 8 AR
il PR TR 2 I BOR RAE . TR EL AR X TR AT
7 BT RRAE 45 B ALL SR 1, 1) V0 04 4 B KK B
1 SRy Jim B ) 1 TR R AR AIE 1] Ak 7 19 4 B[R] S
X 6 A3 8 T LUA H . ] GloVe X BT £ HUAY 1
JRR]REAE AT ) St b S 9 25 S o A 283 3 I T
Word2Vec F/n LR . GloVe ] [a] & 2 5 TR
HBE Y 22 2] 45 21| 1) 6] 1] 5t 3R R 5 S OC VA ARLIA] 1 1 X
5T Word2Vec ST ) T AH <R 1) 19 1 UAE QL i
MRIRE e %,

i 10 "] 0, A8 T 5 Word2Vece Al
GloVe [l , fill 5 1] e Wv@Gv X 1% B il FFiF 1 &
INGERA — T R R R AR B O A
FH LA 8] 0] 5 RO Z 5 M HERf R 4w 108 220,
X W T 22 300 0 (04 17 SRR AR AR 1Y 1] B R BE 7
TOYECATE AR E R B RS HE R WA T S
1) 5 JRy T R AR AL L AT DL 2 B S A A R )
FEAEHEAT 545 04 1) AL 3ROR .

LR Confusion matrix LR Confusion matrix

203 35
Postive 180 ostive
160
140 E
v g
100
51 210 | 159
Negative & cegative
w0
Postive

Negative Postive Negative

True label
True label

1581

Predicted label

(a) H-1

Predicted label

(b) H-4

B 5 3T ALL-WvGv i LR 18I 56 1 &

LR Confusion matrix

LR Confusion matrix

True label

70 I 1573

—
True label

Postive Negative
Predicted label

(a) H-1

Postive Negative
Predicted label

(b) H-4

6 T TextRank-WvGv B LR IR 5 5 [%F
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LR Confusion matrix

LR Confusion matrix

mae| 185 62

True label
True label

W 55 188

Postive Negative ostive Negative

Predicted label

(a) H-1

Predicted label

(b) H-4
7 #F TF-IDF-WvGv 19 LR 18 ¥ 4 B &

LR Confusion matrix

LR Confusion matrix

ooooo

218 [CIM- ..

True label
T'rue label

10
§ 143
Negative o Negative

Postive Negative

Predicted label

(a) H-1 (b) H-4
K8 T RSWvGv i LR IR 4 14 &

BAEtE H-1 2 P8 46 IR G K H-1 B
7N o WO 7 % - A 5 40 A 1Y) 3R 0 22 i AU TR T A
FE R . X T AR B A HA4 SR, A SR
FHRE 0 5 6 AR 64T 20 A » DATEE VG 66 I &1 o ] L)
K (6) (7 TR 3 B A 20 1Y A o] R FOR %
RVEH R H-4 IR AR #7775 RS WGy 5
T3 A PRI BRI R AT R B I T R AR 1 2K )
1A 158 22 51 K ONF 2500 0K B 58 22 5 8 K
CERE 550 s XS T/ FEA S 9 28500 0, 4 [l R R A
T 28R 26 B, 43 i 22 8 3 1306 R0 7 06, 45 2R
11 Fn. DLk 25 5 U A o 1 R ] AR AT AT 4R
B aok A v A AR R AR 0 SRR Y ) L, T 42 ik AT
DAR IR B |- % fiff 3 ol ] i,

F 11 WHRBEBETLHEBE LD

Predicted label

EREMBEE
- Fo o P W% R
1 IR R AIE R O 1

0 1 0 1
ALL-WvGv 0.767 0. 875 0.699 | 0.909
TextRank-WvGv 0.722 0. 831 0.570 | 0.906
TF-IDF-WvGv 0.722 | 0.838 | 0.594 | 0.902
RS-WvGv 0.792 0. 885 0.724 | 0.918

3.6 FHitowm
AT X AN [R) 4R AR 32 /s 7 VR AR R B s 42 B

RIS AL R 10 56 480 nl 2 R Aty 3 DA iy B A A1
P B HE 3% A SR P A 5 0k 19 22 391 /N 0. 001, 7 Fif
JIER R HER o 55 AR AR AN [ 05 1 7R A ) B 4R
RO AR IR 12 iR

x12 ARAFAEEFADYEEEHEBELSF R

BB RIER /R 7k H-1 | He2 | H-3 | Hd PP (E r,
ALL-WvGv 2 2 2 2 2
TextRank-WvGv 4 3 4 4 3.75
TF-IDF-WvGv 3 4 3 3 3.25
RS-WvGv 1 1 1 1 1

TERAE R ik e R HE R £ 2 5.
Friedman £ %6 25 4 Wi R [F] 09 7 v 02 & 2 G A R Y
FEI, (R IABCHR AR T A B 7 ik R BLAR TR, AR
e RMNABERE—DRG—1) (N—1D F 4
A R T E N 8) (D iR,

(N —Drp
T[7 = ——

NG —1) —1p
T k(izfn(,;r‘; *%) (9
it PR AT AR EE o 5iEHE
F oo o5 VHEAT OB B BT AT 1 7 1 6 BA [R) 7 Bk 46
d, T —-LXGEMTEAREZER HH
Nemenyi K 50 4 J5 & K 5, Al H =20 (10) 71538 H 1ifs
BB, CD® J5 , 1 1Y Friedman #5536 45 5 &, 40 & 9
I s N LI TN D= N 5 S R SR G DS Y [ R D
(R w5 A v A A 4 B 3R i SHEL B  K /I Fried-
man K45 R E R IR IR T kL B A B 2
S, 2 B A T 0 22 RIS, RO U B
Tk ESERE.

(8

k(k—+1)
6N

MWE 9 RTUER, H& 4 SHL S AFRLES
WL MS L 2 MEL 1 E&W0HR 0 H LE
BBy, WAL R A ST I RS WGy 5K 4
1o 1 IR R E B B 3 ALL-WvGy 22 BN,
R 5 3 P 1 At 7 o 175 SR AR IR 3R 7 J5 75 TF-1DF-
WvGv Fl TextRank-WvGv, X K IE T 5256 2 1943
Mr &%

CD = gq, (10)

@ Fo—0.05=3.863(k=4,N=4)
@ Ga—0.05=2.569(k=4)
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