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Abstract  Text sentiment analysis tries to get the orientation (attitude, point of view, or emotion)
of information publishers, which is widely used in the field of public opinion supervision, product
reviews analysis, et al. , and has become one of the hottest topics in natural language processing,
social media processing, data mining. etc. Sentiment analysis or emotion analysis on text is always
based on a sentiment dictionary. Manually-built sentiment dictionary may produces high accuracy
however with limited coverage and updating difficulty, which is hard to cope with situation under

Web 2.0, where new sentiment words are created more frequently and spread more quickly.
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Microblog platforms, such as Twitter and Sina Weibo, allow users to publish and transmit information
freely, and become important sources of new sentiment words. By using large manually-built
sentiment dictionaries and microblog data with mass sentiment words online, this paper analyzes
distribution difference of Chinese and English sentiment words, and ¢cNSEm is proposed to extract
new sentiment words from microblogs, based on classification principle. ¢cNSEm automatically
generates candidate samples, which are classified by a trained classifier, and then sorted and
extracted according to a voting strategy. The classification based methods have been used to
extract new sentiment words in some related works. However, most of them extracted sentiment
words from web pages, Wordnet, or product reviews, and candidate words are usually constrained
on adjectives. ¢cNSEm has to deal with not only the informal expression of microblogs but also the
expanded POS candidates, especially when nouns are included. Based on some carefully designed
experiments, we analyze the performance of cNSEm on both Chinese and English microblogs. We
also analyze and compare the impacts of six categories of features used in ¢cNSEm, including
context, POS, language mode. modify relationship, sentence feature and co-occurrence with
other sentiment words. Experimental results show that six categories of features employed by
cNSEm play different roles in sentiment words extraction and polarity setting in different languages.
Experimental results on Chinese microblogs also show that the classical co-occurrence besed
methods are effective when candidates are adjectives, but their performance degraded when nouns
are included. However, ¢cNSEm performs better than co-occurrence based methods, especially
when nouns are considered as candidate sentiment words on Chinese microblogs. To evaluate
cNSEm performance, we also test the impacts of extracted sentiment words on sentiment classifi-
cation tasks. Experimental results on Chinese microblogs show that the performance of microblog
subjectivity classification and polarity classification has been improved significantly after senti-
ment dictionary expanded by ¢cNSEm, and ¢cNSEm performs better than benchmark method. As
for classifying subjective terms on English microblogs, the benchmark method and cNSEm
perform closely, while cNSEm perform better than benchmark method for polarity classification
task. Surprisingly, the sentiment words extracted by cNSEm are more helpful for sentiment classi-
fication tasks than manual sentiment dictionaries. In conclusion, both the direct evaluation results
by ideal sentiment dictionaries and the indirect evaluation results by sentiment classification tasks
show that the new sentiment word extracted by ¢cNSEm are competitive with manual sentiment
words. Moreover, ¢cNSEm is adaptive to both Chinese and English microblogs, which have great
difference between two languages.
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(inflectional forms) Ot F sfin] . JE 25 18) 28 Bl i8] 5%, &2

BOE X GE T 408D, 18 B4 & IE M P 2416 2% il
P 3218 i1 ik iA) i S

FEIEERIRR B OC. SentiWordNet X} Word-
Net Hr 4> Ef ] S5 #1158 7 2 A TE ) A P F A7 ) A
P B AR S5 IR 2 1 ) B R B ) AR 1 AE SRR 0 Y
ir) 2% T AR A 15 ] X 44 R 8 H A2 B0 5K X B
i) JE 25 ) R 3] kb 78 G it A AR AR 2L 15 B
214162 ZARKE BRI O°.

SR T T SCRR Hh SCE R AR A O RC =
(D", 8", 0. WX HR=(D", §*, O).
3.2 BRAEMEHEERNAESR

3 R EGAER R R " A A o A,
n, 37 LUAH N 51 H A O] 1 B B A G TR O 4R P R
SRR B L m, 2R DU A PE B AR A (L K
J ). “n_new” Sk ICTCLAS2013 Fr 7 1) ok % 5%
(14 44 1), A H 04 T PR R 1 R AR B SR I L R R TR
E J60 ] e m A I TR 0 T R R R T a0
TERAE A R S DA A 2 0 30, I, 36 3
A5 A A 1 TR o I B A B L B /| S©T (R
G on/ISEDZ KT 1. 45— ) e e e
R TR 7% ) B Al ) o LA H ) AT LA g ) A B
W7 ARAS SC BB R R M bR T i 25 5 R R, —
2 T 1) ) P T A S B PR R A RE A . R R
) 245 By 8 - B A X5 L ] AN RS 1Y )

£33 BRAEBEEPHAESH

o SO i)
ks noun verb adj adv n_new others
n, (K) 2.95 2.77 1.46  0.16 0.21 0. 37
n./| 8¢ 0.39  0.37  0.19 0.02  0.03  0.05
n, (K) 67.74  16.88 3.33  1.39 22.86 66.83
ny/n, 0. 04 0.16 0. 44 0.11 0.01 0.01
Y 3N A
n, (K) 4. 00 3. 56 2.95 1.13 1. 00
n./| SE| 0.71  0.63  0.52  0.20 0.18
n, (K) 205.14  66.93 64.13 14.08 18.43
ng/n, 0.02 0. 05 0. 05 0. 08 0. 05

3 W Db SO e b SBORT 15 BRI A
SN AR T A 4 1) ) M 1 ) R A A e 1 T SR SO
A L K A7 R DL 44 3RDE 2 B L 44 3R 26
7 SRR AR T L SO 43 50 o B 4226 (B noun I
n_new) Al 71%. i F# 515 Ban 78 A [F] LR SCARER
BT 2R BARE R, 2D i Bos AER
N PB4 ) 23t 15 20 B IR ELZE R © b ikt T
Bk 4000, BEAM FE R 25 1A W] B a5 G ek R Y
5204, B B s in) R RN IR f5 7] B 5 84 V6 1 IR IR ] 5



1580 it (A
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HAERC o 25U 35 19 % . % 5 3h s A &l Al 5
WAL RETE 36 56 20 PRt 95 SO 17 8% 3] il B, %
FETE 45 1h) | 2l 1) R0 I IR 2 F RS X 0 H SO I Rk
) e ECERE A o 2 S A ).

% 3R ORI 4 ) 23 45 0 1% R R 1Y il SBCHT
SRR M S L AR IR X6 T e SO R AR ] 4 il .
TR SO R R b bR v S B 2534 | 33 A I
) 8 4 IR 2 T L A A 500 .5 0 T 8 U0 S I IR ]
T4 2%, 1 7E o SOOI B 2 R b, bR i
N4 R B R 4 R (“n_new”) B A &40 A
67. 74K 1 22. 86 K A, fH H H U A 2. 95 K (4 %) Fil
0. 21 K(1 %0 2145 8] e A% F I8 2538l 1) 44 %, 5y id)
(4 16 %6 AR K 11 %6 AR SCHFR R “n_new™ ) 15 Jg&
T 1 i AL R R AT A A R i SC R A
DUTSD., H b oA %5 5% i) 19 205 JE A7 B 3xX s 2 3
TIAE Y HE SC I b 70— SE 4 8% 3] (9 32 2 B . R AE
SCh YN A Z2 0 A B S 1R AT DL AR R X — e (H 44
T 24 v SO I TR ] il JBCHS SR 8 Pk AR SR AR R IR
3.3 BEAzZEMNERSH

5L T 2L B0 A B R il RO vk — N AR
e 1 A2 155 ) g 5 R B P A 1 SRR 2 T A e
AR AE R RS LGt Bon . LT i i i1
SRR AR AT 5 e A R B AR 8 1R 7E R —
i S B G b A A ok S I U ) 2 ] AR P
oL HEH B IR 4 PR,

®4 BRAEMEPHERSIT

TEAE P STHY 5634 S5 R i A 5282 S fEfEdt
B 4804 (4776) % 55 AR PR A [R) CRH 52 ) 14 19 J% s
Pt

T R B4 BT I ] R R L B e
TR I 25 I8 B R AR OC AR b PMI 8 T 00 By
FLPOR B A SCGE T T A Bl e M Bk R 5 2 RS
J&AR] Z ] (1) PMI SF-24E, 40 3R 5 s, oy SCfi 3 1)
R SRR T AT 2, A4 2~ 4 AU e S
TEIR] Ry SO R R T % T 5. K 2~30 N FAF
AL R L e SO 3 1R SCRY AR A 5 2k [ 3
BRL22 1. D ML A DRy — 2, B, S
1) SCRY R B(E IR BN 2. % 5 R R IR
i) AR IE A B L — AR A ) kA L 07
JAVE S | 1 i I e el =7 N1 ol 1 1 0 3 1 el 11 )
PMI{E , DA, i T SR A% J&an]) 18] M O “ i sf
) B 2 8 Sk dml s P I K B g ICTCLAS2013 45 1
e n_new” i@k B AEE BRI R B EAEO LA T
ZBR"“n_new” 7 K W 25 . % 5 1 noun” 38 P4 45 FR
“n_new” M HE £ 16,

5 WoR SO kR 5 IR 22 1] Y
PMIC* =&, =751 L AR A Jgkin] 5 4% Jgkin] 22 ] 9 PMI
(M0, =73 BEE (5 HHL A £ ED L X — RIS
FHFIE 450 3l ia) | Rl iR 28 01 8% ] o 4 12 B 25 1 28
A R IR X 1 B, G0 2R DU 25 10) | Bl i) | I i) = 28 0]
St i, e 5 O R0 B ) e A R A 3k 1R A Sy
B R G S 1. 2 B 45 i 3h 1A &) pR A

O R Y ] 84 20 M HE SCI RR] (38 3 BT/ ) » IR g 25 Ml Ty vk 2%
Mg R o2 At o2 AR g g S A E 0. E 3 B BT 45 T 4
I &B(K)  238.15 93. 64 228. 12 106. 21 o . PR R - -
WA %) 1763 18,73 . 11, 66 SEGEPE A B A KL IR R & T 4% 3R L A T4 TR 2R

F 4 BRI SOOI A S AN LA LA R
0 TR B o R T B i 47, 63 % B H TP A T 40%
(93. 64/238. 15) ({1 22 A5 Jdm] 1 1 P O A —
. X T S A I — 2 (106. 21/228. 12) fi i
T 2 AN 1 SR A P S — B kA, Giit & L. SO
7565 ZAHBR TR 7534 SRR, Hirh 7376 4%
55 R M M R A7 R SR B L 7131 4% 5 OR TRl A 4 1 ) £

(417 I in) , 44 1) 28 1 AR 15 8% 3R] 55 2 01 Ik dn] ) 3k B
Bk (R 5 R IR S ny B . B A A
G S PR oy 4 A IR T e o B SRR S N - A |
T 04 Bl A5 K 2 i 44 1) 2 4 A 1 R R L B Gk
96 %6 (/P 30 1 98 %6 (30 (ANFE 3 i) X 45 3L P4y
M7 i ke Pe e S L il e COAE2014 () SCis i
R R A R 2 B U TS A 5 AR
X — 44 1) e S 5 A ) A7 SR ) e R A

£5 AEAMMNERASEHNBERAZEY PMIE

I Hh S R B 3L i)

+.+  0,+ -+ —-.= 0,— +,+ 0,+ +.+  0,+ -+ —-.= 0,— i 0,=+
noun 77.69 126.51 39.95 49.01  82.17  99.70 191.16 48.80  48.21 40.47  59.04  60.97  86.85 101.23
verb  192.04 177.99 106.92 130.59 125.78 256.06 290.87 33.66 16.04  33.35 49.01  28.39  66.86 34.79
adj 324.17 151.14 161.38 189.10 103.98 424.27 241.38 50. 36 10.93  39.41 62.90 19.28 85.55 22.24
adv 231.94  294.76 164.09 176.83 259.25 366.92 534.96 16.59 13.25 22.46  32.59 34.16 37.75 32.11
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5 E IR AES O HE BOR i S 3y T,
ST B 25 R 5 e SO P BB 25 1R A AE A
A AL AL, BRI wT DU DU, dn 2R R DLJE 25 3R Dy fig 3k
1] T PMI Jy 32 il B rb SCOBn 1% 1 dm) A 2 b A
WY SR A % SR TE 25 1) 25 it Ul 81 26 A9 % J8 4.
2 X & g ia] | B A N 4% R, SIS e AR T
A1 A 5 B 0 B R 1 PMIT B i, i H A b 2 )
1) JE% 1R) 5 L 601 SR E] 1) PMIL A, 4% 10 28 i 10 0 1L
15143 50 Ky« BhiR] 14 % (290. 87 vs 256. 06) L&l ii] 46 %
(534. 96 vs 366.92) 441 922 (191. 16 vs 99.70).
BT 5 T 01 n] S 20T S Y 44 08 R O 1 ]
CYER LR A TR T R R A D L I R e 5L 7
S BTG S i i B N T G SRR

Wt R 5,80 LLAr At PMI & 5 38 G 1F 1 %
T AR P S B ) R AR . A D SR L R T T AT Y R
TR A1 o AR R[] A 15 R ) A R P A S ) 1 JE ] e
S5 AN 0 b A LA R R R 0 A R R A D
PRI o X6 T 9 SC R £ - PMIL A A 4 o 1% J8% ) A
) DRI ) AR X T e SRR 4 S ] 1 R i AR A
PR (] 0 A7 J% ) 25 A0 P A S %) 155 Je ] R B 2
PRI o AT DA T PMIT A, 38 5 FH >R 40 W v S At ol 15
J ] B AR

4 ETHERNMEERRAMBNE L
¢NSEm

WAL 3 AN M & B 3T PMIT L Jy
2 W AR AN TE A DA e ST T R BRI R L
B LR B L T LA R 0 D — A i ks i) S
7 2 T TR 1) 4 AR AL A i o ] 5 G R ] Y L A
BoEikim rfeny L FC. R Sch i
HE i M B ioe & £ 52 BT e A 1 19 1% ot 1t 25
N O A S 2 A A6 TR I AR AE L O 45 o — B
A5 TR ) L 1 — 5 A 155 ) L ) 3 g — S A 2R ok
) VT A% 3 ) s 75 A A P LA R AR ) L AR
R REL  AY Lr SO R A7 J ) b A 481, A 28
T3 2 0 SO SR HRUSE 7: cNSEm, 1] cNSEm
(A SRR AR 7R — T A A SCERE33 A 4
Tz RS COAE2014 T4 3 09375 i
BeAb HXF cNSEm fif A< AR A7 22 4 iR

cNSEm Sk 6 5% .

SL: MR, RAMUIEEIE T 1T BiAb 28, 22
43 o SCAED IR R i AR A ) o AT A it

PGB U ER R . ASCRHAT 3. 1 W5 R4 D .

S2 . A4 1 % 3] 1) ML RN S 7 Rk ] 1) L. AR SCH
3.1 97 SCL 0°.

S3: WM T MY RFEA. YIZRAEAR &
TEESCHE £ A0 1 TR R] CLE AR M AR 48 43 30l Sl +-17
A —17) FAEAG & GR) (R 28207 o 1 ) 1Y 45 fE 7R
555 A AT

S4: BRI, RAEAINGFEA, ik 3
A 2 R 1) P Tl R 1R A R DU A0 Ay A 3 1)

S5 YZRIF o325, RN RAE A I 25 5 2K 4%
I 1 1] 43 2. A SC A libleaner 1. 94© f 432K
W BN —s4 —e0.17.

S6 . g He T HEF . T IR 3 1) AR R W] Y b
T3 2 N (A I AR 0 2 2 A o SIS T
R BRI AR B B v 22 U B A % ) 2 i 0
AN — B AR A S e 8 1) 78 R 4y M8 T 1Y
1 A I Bt B SIS At a5 1) 15 D AFDR A DL A
ISR FH 2 T 45 S5 1 O ek ff % 3 ) ) AR R M L R
JH A 34 1) B 3 288 Ay 7 I8 ) AR =L 15 ] Y B i) L 45 Xk
fge e 1 HE Y an =X (2) s,

C, +cC,

C/+1

Hp € .C, \CYRARELL I ¢ B 5> 26 1E b P
% I 1) AR A B R A IR L. S8 o T I 2R
AR, AR SO B =1, I FEEE 6 W ITE « HIHY
. polarity>0 W] ¢ R IEWYE, polarity<<0O W ¢ Ky
TMANE S polarity 2o X BRI ¢ AF 5 2% 48] 1y m]
15 B e

FESPATER 3 TSR 5 BRI, SR L F, PMI
A H SC BT e A R CIE] 8 B P A B T A
cNSEm 83 i L3 13 20 (2) A BEEEHLH] L i n] LA X
AR MEAE W, R T X B A T R AR SC T
cNSEm B % 19 — 428 Fh, B i cNSEm-PMI. 5
cNSEm ) R[] Z &b # F . cNSEm-PMI f 4 B§ S3

o SR A 2 TR0 A TR T SR 2 2K 5 L R
S6 ™t polarity [ IE 5 HR % K 1) 55 1E ) R[] 67005 Jk
i) [ PMI 2 25 e sg L B

polarity(t) =Sgn(C," —a -+ C,) (2)

-

polarity(t) =Sgn(pmi, —a * pmi, (3

yr
C;+1
Horf pmi,” (8 pmi, D30k ¢ 58 HIE M (57
)& A i PMI 2 fl1, C 5 R ¢ 884 26 0 1 ] 114

@ http://www. csie. ntu. edu. tw/~cjlin/liblinear/
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T O A 0 SR B8 X 9 1 15 R, 5 A )
WordNet, 5 il P38 55 8008 48 L 308 (U5 18P 25 10 45
A SR M L B8R K R R R R R R A R A 2 i
B A5 B, o T Ui cNSEm BRI, A SO 3 T 2 i)
1 IR ik Bl R A B i TR S R GPC
AR 3 F B (Co-occurrence) , [F] B % & T 1%
T PMEFE B (Graph) W A% 1% i3 (Propagation) , H 3
BERRAR 5 2 B ) A7 R ik O s — 2
GPC kA 4E 5 ML 3R
S1: M G, LhRb 17 J% ) R i 18 18] Ay 45 53
V' L] [R] 4 2 30 AE L1 45 O R il EL R E i AL
TIHE G=(V.E.P).p" (vl p ()5 o,
Shy I ) 1 S ) R A7 1] 155 R R ) A SR CHT T HE T 19 43
B A —E W R R ER) . (p7 (v) . p (v,)) € P;
e, €EMMNE w,,; ARG o Mo, ZH PR
5 5
S2: WIH ALK G 25 45 s LR P 45
PP B L S=ST US L, Hh ST O IE M1
JR] LS Ry S M I RG] L 25 A o, JB T IE L U1 TR
A =X (4)
‘ {Lizn%v,es - {1,11[1%7;,65
p (v = , v,) =
0, HEHH 0. EE‘%&(4)
S3: G M PE AL 1. MRS A 2 o B K RIS
JEAR] 1Y B AR B o, N R A p (v) =
F (0,.G).p (v)=F (v,G). b F"f1 F &
TR B M A% 486 T Uk B Al 52 HE AN TR] A SCRR Hh g R
PEALRE 7 RS ). 8 A 4 3 R B sL.
S4 il IO 18 2% 3m). AR A A A P Al A
B L BIE S e BG5S N B 1 A
S5 K7 18 B AR I AN SR B S, B D PR S2
B S4, BN A A R 7 A B il Y R I
) B R B R RR.
25 L (%) B T 3 I AN R A 4 09 O i T DL
GPC ik M), N b 3 A6 77 L 8.
SCHRL36 ]\ Web ot 1o il BT 175 2% 38]) . A 40 78
GPC 1, 45 5V Hpfi i 18] 15 52 R Tl e 0056 1 T35 0
B (B 55 48 TR Y n-gram, 31 A 2 3R] B n-gram
() R SCZ IR B A% 5% AR AL BE | 1 I b P A% 46 i a2 AR
RN 1 g 3R o, B9 1E (B F0 M R E R v 5
STHEL S ) P A A B A 2 A0 B

pop= >, 11

v, € Viztr P ¢y € path(v, o)

max (p~ (v;) e

’U,’_,,k) ’
h(v[ ;)

I

[T € path( v, 5 ;)

p (v)= E max (p (v;) ¢

o, €V izer PANCE )
polarity()=p" (v)+p~ (v,) ()]
Hrr path(o, s 0) R v, B o, B BEFE e, 14 LS A2 1Y
— 453l B AR AR FE N R A T Y A

SCHRL22 ] tweets Ff 3l BT 1 8% ], DL SRS A
R T4 58 B AE 38 S fige 18 37 | ¢ 2 18] o, 19 175 2% il
PEMEREJE o, 5 0 AE B AE tweets 24 P LI
MR, RS T GPC A F iR & w,. v, 5 vt
IR M 3 A 1) o, AR T SRS

p(v)= 2 pT () w,s

v, €V, ikl

p o= > p (v) *w..

v €V iFt
polarity()=p" (v)—p (v) (6)
HHL| polarity () | =>e B9 & AN A G BG4, W
WA BB IMA L EHGHE G R P, It E
SR AR BN A R T R O k.
SCHK[ 38 13 F i i 17 5 A 1 BB ] 1Y tweets
Z 8] ) PMI Sk o 53 48 B 18] (9 1% 8% p M . 3 38
tweet (115 I PE 2 R 0. A SRR tweet (115 J&
Pt tweet H A B Y B 0 IR O P 2 B9 L )
HEA RS ik [22]— 50, AR H O k(38 ]
BT PMIE p (w)Fl p (o).
A SR A AH 6 SCHk L 3 PMI A S 195 3 1) 56 2
SR IR AR A2 I R 4. GPCL
2 HESCHR[36 ] B 15 B AR M RAB IR S B
T A A R) TG TR) 4 AR L oD R S5k AR B
JAR] —YGR [0 GPC2 S MRSk [ 22 ] e Ry 7
50 ASHE G BT GPC2 48 3 A0 A H g R
TS HR 2 2 58T 19 S M 1 ) 2 % 3ok . i 3 10 1)
15 AR R U T HE P - S Tl ABE 36 B2 0R0) B e )
W2 B8 SCRik[36 1. 4Nk (7) fif . 4% | polarity (o) | A
KB /N PR L 1R, polarity 55 1 1F 7 B 1
a1 AR 1) T B0, B S A A A ) e e I Ry
e P A7 SRR ) AR ST A7 L A BB 4 v I B A 1 1R Uk 1
S A 1 [
polarity()=">) p ' (v,) « PMI(v,,0,)—

v €V, it

B Z p (v;) « PMI(v;,v,),

viev.qiz

B=>1 > p' (v« PMICv,u)/

t v eViiEt

SV p () - PMICo,.0)

t v eVt

wj,k) ]

D)
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5 SEEFHE

A KA ST PP B IR 1 Sk R L T
I35 AR SRR AR FIAS BE B4 T AR SCRAT: 55
T X B AH AP A A R 1 1 R SCLP R A
— K AR EATAT JC G I B M AT R RS A ).
JUAE Nt , He o 3 40 R AE AT LALAE S i, 4n SR B
T D B IS ) v A A A R R Y AT R 2
B0 A 3 5 AH 5 SCHR B R AE 34 R
A 98 BS54 S R e A N . SR e 1B 5 8
SN B REAE B B IR AE S 6 T X i e R AE A9 1
AT S 5 95 51E A 43 AT

AR SRR I AR AL R T 6 2%

F1.: 33 {% B (Co-OCcurance, COC). % 4% fiF
B 5 1E / B 1) 1 e de) 5 w0 /B ) A R e (B B
[i] e AT AR B U HLF . PMIT & B T 1 8 il
TSRS S5 A R AIE 000 o 3 S R 20 AR Ay e
— RRFAES O E e 2 Bl A S T A 1R Uk )
Ty 2 v ity R FLRCER ) AR A

F2. ' F X (ConTeXt,CTX). Z4HAF 1% A [H
TP b b SCARARL I 3 LA AH AL 15 IR . SCk
(36 4% Mo 2 1) J K B 6 9 o 1 P 3l o I
NS T R R 5 A R AL O R
Bl FRAE IR 1 . © HI M (prior polarity) fif 15 8%
TES B R SCH A A — A %R A R RO T e
475 2 B 435 (phrase) B9 15 B £ (contextual
polarity) 43 & Az A5 41, i SCHk [42 1IN oK 1) 41
B AR T CHL R = o4l A F T I B
A

F3. 1% 5 %M = (Linguistic PaTterns, LPT).
AR AR 3 7E 32 38 22 A M A OC 1 1 U8 ] B
2l F 2SR 0 5 2 B 81 G 3 2o T Cand) VB R
(4 AN T 25 1) B A TRD S 1 AR 2 Cbut)” “ 4R 1
(however) "Ik 2 () W A~ T 25 1) A P AR R 00°0). Sk
(167 78 4l B 3= W 4% 3] 4« J 38 (feeling) ™, “4E 44
(repudiation) "I} , %€ X T — 20 A2 45 1 1% A 49 36] T .
LR R AR 4 A 1 A e will”) SRR AE. STk
(39 JHEXT VIR HE 17 15 B8 43 S B I g A TE 245 1) X
TR HIWA EE W REH AR EREESHE
i) B TR R S AT A R A A A — A Y.

F4 . &M % Z& (MoDiFication, MDF) . % 43 1iF {%
T IR E A B v T 42 3 Y AR (L DA R e

Z A WA 0 2R HAT — E L. SCHR 41 JHE s
) o3 B — A ) 2 A H A S 1) P I BT R H
AORFIEBR 1 445 5 12008 AR <8 1 1) 02 5 R 8 A L 02
5 2 B ) 2 7 e T 3R S5 A5 B AN 38 I AR A 43 B
AR5 2R, 25 580200 S 5 Bl 32 WL Tl o R S AR G
% (adj,mod B vmod) & ifii. SCHk[ 31 178 155 K 45 4]
Z 18] Y AH B0 L R SRR B A OC R 0 = oo
(wl; relation; w2)VEREFE.

F5. 3CRY (il i a8 m) 1) 4 4iF (DOCument fea-
tures, DOC). 2 fif B B¢ H A A8 A 1 P8 ) SCAY
rhofE A I JERGE) B T RE MR SR R R A I R R IE A fiE
20 AL 2 b B s B A Y 15 R (H AT LU TR R X
R4 A T R G B T RE T LA K2 1 IR Y T RE
ek

F6 . il P (Part Of Speech, POS). % 4 fiF i 1
it 2 A [a) 0] 1 114 1) B 43 25 Sy 1 I ) ) AR R AN [
(IR 2 L RV I S AR R T R [ 3 o ) B ke A L A T 22
Sl 3 AL AR AR 2 ) T 19 JE 1) 17 T AR AR, 3 A R
20 5 BRI ES A AT ok R SO Ry ARl
e JSAH B Y TR AT B — 63 5 2 B 5L

B LR 6 S RRAEAb, JE T 1A $Y 38) SCAH oL
(Semantic Similarity) i 3% 18 SCAH 3T /4 38 B A A1 {2
1 A M L 1T WordNet, HowNet % 3 3% i il
H R TR ORI R By AR R AR, B TR
7 8RR R 22 1 AR B 21 SCHE ISR i LA SO
B RIS RFAE. A A B SRR il B AR i
S UL b —Fh el 2 R AR IR TR A 6 L LR R A 2R AL
%Fsl.u‘.

ARG R 6 FEHFFIE. itk 6 Fron iy
5 REFFE. W HEREIFRER 6 th Ao L &
38 3 A I A B — i ) P ] P AT g 32 R B
U, g A B SOB R F AR IR, X TR
S A N A Y BORS v L (BB AT B
AR SR 38 P AT B A T P 4 R 4 R SCRRIE A
DABEADLSEBR i 38 5 S 2. 8 6 b Ak 3R] A R 3¢
R AR SNy A D 7 S oA s 1 NG il R 7
KT S AR BA R IR UL L cNSEm il H 4 28 K¢ 1iE
HARA " x 7S BYRHIE I B R AR LE SR 6 Y Y S
b HIEZ K.

e 7 4y R A3 0 R RE AR HUE (1 — A~ o
152 2 R0 i ke ™ R U T 4 PR B I SRR P O L
AR A AR I R e ) O I I U
. B CE B K (=4,



1584 it B Ml 2 ek 2018 4
% 6 CcNSEm iR k4 EE
B3] FRAE ]
106 1) 5 1 18] | 1 A SRR ) LA % S IR IR 22 ] f PMIL, B A 6 47 0H —fb L SR 7 1

coc_pmi(*)

SRRt COC F .
coc_dice ¥4 coc_pmi H1 i PMI #t & Dice £ %4
ctx_nglr(x) {17 b SCRTIE LAY n_gram.
F3xx CTX ctx_u ki) R SCHh g ARiE , B unigram,
ctx_ulr fige B 18] b SCH AR TR B AR T 5 0 5 1) 1 AR X A6 CFE A TR T B R D .
mdf all(x) 5 i 3 ) A 1B A O R (1 ) BB A S T i — ST 4. B4 C ROk B Standford parser 1y
B3 & MDF - A7 4347
mdf near FU2 i mdf_all o i B 6 3 1) 5 30T A0 Tl B B 1 DG &R
Ipt_ctx_nglr_? p(*) PR ctx_nglr Ho I B 5% 1 1) F 38 A AR » H A 40 P S A7 2 B 40 - B L A 3k ) 1) 3 12
Ipt2_ctx_nglr_7p 5 Ipt_ctx_nglr_?p &ML ELE B ctx_nglr Ao B Mo % i8] B g 19 2 M Anic.
- Ipt_ctx_nglr_=+p 5 Ipt_ctx_nglr_?p 5 AR A H G ECAF 27 T 2 04 HE b i) 28 200155 J%am) R 46 oy LI IR b 4
HRFRALIT e nglr 2 5 Ipt_ctx_nalr_7p 2Bl LK L 3 4 9 .
Ipt_ctx_nglr_pp 5 Ipt_ctx_nglr_?p 5l AR A H 0 EC A 27 o 170 2 FH AR R 3] BT A 3 1) 1)
Ipt_mdf_all_=+ A5 mdf_all v 4 i 3% 1] 0 55 JE% ) 2 46 Sy LR IR A
SR AE DOC doc(x) i 3 T T A e 1 T i ) A AR LA L R PE B AR T wtses o,y TRD R EARIE Y
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—CTX 0.17 —3.90 1.21 —4.71 —1.50 —4.82 —1.70 —4.01
—CTX
(U=4)
—MDF —2.11 —3.28 —1.37 —2.98 —1.05 —2.29 —1.35 —2.41
—LPT —5.36 —3.49 —11.57 —10.46 —5.70 —4.57 —4.89 —3.54

3.64 0.16 4.43 —0.76 —2.73 —4.82 —0.66 —2.57

—DOC 1.36 —4.64 1.82 —6.99 —0.63 —5.87 —0.47 —4.77
(b) B SCHHEER ¥ (PosAVDN , o=1, [=5)
Bp Bpt AP AP+ Rp RpEt Rp2 Rp2+

c¢NSEm 0.8534 0.5211 0.3001
—COC —2.48 —6.33 —4.40

0.1559 0.3719 0.2687 0.5295 0.3766
—9.49 —0.94 —2.83 —2.42 —5.79

—CTX 2.03 3.38 —7.70 —5.71 —7.34 —5,95 —2.47 —0,48
—MDF —0.02 079 —2.50 —0.58 —1.96 —1.41 —1.32 0.13
—LPT  2.05 2.46 —14.73 —15.33 —8.52 —8.34 —5.93 —4.41
—DOC  4.07 2.69 4.03  2.63 —0.46 —1.75 1.38 0.37
205 439 566 533 629 0.00 —0.11 374 4.0l
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), T DR B T &8 3 B SCHRAE. Ik, 2 CTX
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— 2 I 7 AR R il B S SR

58 10, 48 4 AE X 7 A7 SR 3] 114 il IS e A
AINABARAR A B £ 11 WoR, K BB RRE MDF
J& o T B SCROE B  A IUDE D A AR 2 R R BB
W AN . e AN R PR T BE R D R — 2 ) 4
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S50 11, SCRYRRAE X v | B8 STk 117 J% 1) il B
R 5% ) 22 3 AR . % v SRR, SCRY R AE A ) T 1%
TR A AR PRI IRE. 26 11 Ca) 245 DOC 5 AE X 5
55 BRI 1) e TS ) AN A R 2 Sk S AR I IR B 1
VT 118 T A 23R {45 45 300 % A M 1) R I S AR T
R X U I o U SR R o 3 155 ) 1 A B8 A T
Bl o AR SCRY A B 19 I A7 1 J8% 1) 119 45 o o SO HROR
JETR) P R 1 DB 2 A B A L X 2R BT COC R AE Y
FEF. SRA7 .26 11 Ch) H1 I 7R, D3 SCRE Tl Hp il BB
& B IR B, 35 m DOC FR1E S 1 ™ H P % T cNSEm
PR RE. A4 B & B, X 2 T LB SOR ]
TP BT v AR R ) R R R R 1Y) 4 A 25 R R 3
4. A B HR ORI 140 AN 330 tweet 140 A~
AL IR 45 B0 AR 22, DR S H BRTSS Jeam) 3 B 1 T
RETEd /MR Z. % 4 BoR . ROH & P4 LU IR

TRl e 8 R0 1 S ) AR A ) DR S A s B
XFF B RAE R BT 89 DOC FRAE b 2 R Y “1E
(ol G0 15 %) 507 3 2 L T T A R )
WS B B LB ATH) DOC Rk 2 AT
“IE (00 9 R S K3l R 03X X cNSEm A
I RIEAR R A,

(5) 2 R A9 JH ik

® 11 R T8 5 15E LA ZRRFIEX cNSEm
ORZ R TR 12 WU J R 1 4% AR AR 18 AN [R] T ik X
cNSEm B8, 3 12 955 2 17 cNSEm R BN %E
fiE s HE 25 A7 ) 3R 7 B 4 BN R AR Ok bR SR
R R 5 45 PPN 45 AR 3 el i) 7 20 EE. a0 L 56 3 A7
dice F7R 4 BRINFRAE 24 5 h 3L BURRAE COC th i B
F 5 PMI B4y Dice REL s 12 Wl A3 LT

4hie.
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12 HBRMEFZEBFEHARERZEIT cNSEm B30

(a) T CHHRERC (PosAVDN, o=1,[=3)
k% A 2k R AE Bp Bp+ AP AP+ Rp Rp+ Rp2 Rp2+
¢cNSEm 0.7109 0.4874 0.3138 0.1846 0.428 0.3238 0.6868 0.5141
cOC dice 3.25 2.93 2.36 2. 60 —1.54 —0.65 1.03 1.03
ctx_u —0.52 —3.02 —0.29 —4.01 —2.59 —5.37 —1. 89 —3.23
ctx_u(/=4) 3.11 0.57 3.03 —2.00 —2.17 —4.42 —0.47 —1.38
CTX ctx_ulr 0. 28 —2.75 0. 38 —4.77 —1.87 —3.92 —1. 89 —3.33
ctx_ulr(/=4) 3.87 —0.45 1.11 —3.20 —1.99 —5.81 —0. 66 —2.92
—CTX(=4) 3. 64 0.16 1.43 —0.76 —2.73 —1.82 —0. 66 —2.57
MDF mdf_nlr —0.48 —0.90 —0.41 —0.65 —1.05 —1.20 —0.77 —1.28
Ipt2_ctx_nglr_7p —11. 87 —12.02 —10.01 —15. 28 —0.33 —1.45 —8.71 —9.04
Ipt_ctx_nglr +p —5.28 —5.01 —4.56 —6.12 0.91 0. 65 —2.78 —2.76
LPT Ipt_ctx_nglr_? —2.98 —2.81 —9.05 —9.70 —4.70 —3.83 —3.86 —3.29
Ipt_ctx_nglr_pp —2.45 —2.71 —2.10 —3.20 0.05 —0.80 —1.54 —1.48
Ipt_mdf_all_+ 0.11 —1.46 0. 67 —1.14 —0.14 —0.99 —0.09 —1.32

(b) BB AERE (PosAVDN, a=1,1=5)
% i 308 45 fiE Bp Bp+ AP AP+ Rp Rp+ Rp2 Rp2+
cNSEm 0.8534 0.5211 0.3001 0.1559 0.3719 0.2687 0.5295 0.3766
cOoC dice 2. 04 3.63 —3.67 —1.99 —1.56 0.41 0.38 2. 68
ctx_u 0.47 —1.44 —11.53 —13. 86 —9.30 —10. 27 —5.93 —7.20
CTX ctx_u(/=2) —4.53 —2.38 —10. 43 —5.84 —9.68 —6.81 —5.44 —3.56
ctx_ulr 0.50 1.38 —10.50 —8.72  —10.54 —8.22 —5.59 —3.40
—CTX 2.03 3.38 —17.70 —5.71 —17.34 —5.95 —2.47 —0.48
MDF mdf_nlr 0.27 0.58 —0.97 0. 96 —1. 80 —0.33 —0. 66 0. 77
Ipt2_ctx_nglr_7p —1.39 —1.40 —4.53 —4.75 —1.56 —0.67 —3.46 —3.88
Ipt_ctx_nglr +p —0.47 —1.65 —5.36 —8. 40 —3.98 —4.32 —2.36 —2.42
Ipt_ctx_nglr_+p({=2) 0.68 2.71 —5.80 —1.99 —4.92 —2.49 —1.59 0. 45
LPT Ipt_ctx_nglr_? —0.41 —0.13 —13.73 —16.10 —5.46 —7.26 —4.06 —4.25
Ipt_ctx_nglr_?(/=4) 2. 30 1.29 —13.53 —15.78 —6.48 —7.48 —4.06 —3.80
Ipt_ctx_nglr_pp 0.05 0.48 —2.80 —3.34 —2.42 —2.05 —0.49 0.45
Ipt_ctx_nglr_pp(I=3) 3.01 3.32 —2.80 —1.99 —3.60 —2.05 —0.38 1. 30
Ipt_mdf_all_+ —0.57 —0.02 —1.57 —0.90 —0.24 0.52 —1.53 —0. 40
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cNSEm f)— K P . i o i (] 8 2 A A7 7 P A i
A2 s — 2 R T I 2 10 17 JRR ] i o oK 8 SR 9 L
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£ 13 EEiFE n_new Xt ¢cNSEm B8 1 (a=1,[=3)

POS Bp Bpx AP APE Rp Rp*x Rp2 Rp2+
PosAVDN 0.7109 0.4874 0.3138 0.1846 0.4280 0.3238 0.6868 0.5141
PosAVDN" 0.5856 0.4358 0.2146 0.1289 0.3360 0.2564 0.5102 0.3849
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t3-2 B3 T cNSEm 1.

% 14 ¢NSEm 7£ COAE2014 HyiEN 4 8

BRAG P R F1 P+ R+ F1+
SXU 0.20420 0.20961 0.207 0.16400 0.16834 0.166141662
UdeM-t3-2  0.16590 0.17029 0.168 0.14850 0.15243 0.150439338
KMUST_LIIP 0.20492 0.17460 0.189 0.16167 0.13775 0.148754542
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COAE2014 ik 4

THEIA PRI A P R F1 P+ R+ F1+ P+ R+ Fl14
MixedSD 0.5133 0.9980 0.6779 0.5988 0.5976 0.5982 0.6760 0.6738 0.6749
0 0.5488 0.8578 0.6694 0.6598 0.5660 0.6093 0.8229 0.6516 0.7273
GPCl 0.1 0.5213  0.9817 0.6810 0.6126 0.6013 0.6069 0.7322 0.6848 0.7077
8¢ 1 0.5134  0.9957 0.6775 0.5773 0.5748 0.5760 0.7590 0.7552 0.7571
NSErm .1 0.5458  0.8902 0.6767 0.6661 0.5929 0.6274 0.8225 0.6736 0.7406
1 0.5225  0.9729 0.6799 0.6628 0.6448 0.6537 0.8059 0.7550 0.7796
0 0.5208 0.9214 0.6655 0.6556 0.6041 0.6288 0.7946 0.6508 0.7155
GPCl 0.1 0.5179 0.9834 0.6785 0.5732 0.5637 0.5684 0.6990 0.6474 0.6722
NTUSD 1 0.5135 0.9957 0.6776 0.5318 0.5295 0.5306 0.6567 0.6420 0.6493
NSErm .1 0.5210 0.9308 0.6681 0.6614 0.6156 0.6377 0.8019 0.6816 0.7369
1 0.5204 0.9739 0.6783 0.6565 0.6394 0.6478 0.8000 0.7542 0.7764
®17 EFEXREBERSEXETSHEZTENLER

PosAVDN PosA
ERGA I R A P R F1 P+ R+ F1+ P R F1 P+ R+ F1+
MPQA 0 0.6356 0.8723 0.7354  0.6267 0.5489 0.5852  0.6356 0.8723 0.7354  0.6267 0.5489 0.5852
0 0.6806 0.7146 0.6972  0.6684 0.4789 0.5580  0.6806 0.7146 0.6972  0.6684 0.4789 0.5580
Pl 1 0.6491 0.8343 0.7301  0.5690 0.4777 0.5194  0.6661 0.8184 0.7344  0.5962 0.4934 0.5400
SE 1 0.5964 0.9571 0.7349  0.4540 0.4343 0.4439  0.6106 0.9391 0.7400  0.5058 0.4765 0.4907
NSEm 1 0.6706 0.7435 0.7052  0.6742 0.5018 0.5754  0.6769 0.7695 0.7202  0.6421 0.4934 0.5580
1 0.6286 0.9002 0.7403  0.6148 0.5525 0.5820  0.6432 0.8922 0.7475  0.6201 0.5573 0.5870
0 0.6839 0.6068 0.6430  0.6647 0.4017 0.5008  0.6839 0.6068 0.6430  0.6647 0.4017 0.5008
o .1 0.6724 0.7046 0.6881  0.5873 0.4138 0.4855  0.6737 0.7046 0.6888  0.5955 0.4174 0.4908
SWNHQ GPel 1 0.6043 0.8962 0.7219  0.4257 0.3800 0.4016  0.6220 0.8673 0.7244  0.4651 0.4017 0.4311
NSEm 0.1 0.6840 0.6417 0.6622  0.6829 0.4391 0.5345  0.6837 0.6427 0.6626  0.6779 0.4367 0.5312
1 0.6434 0.8174 0.7200  0.6696 0.5452 0.6010  0.6634 0.8084 0.7288  0.6667 0.5428 0.5984
0 0.5764 0.9860 0.7275  0.5655 0.5573 0.5614  0.5764 0.9860 0.7275  0.5655 0.5573 0.5614
. .1 0.5727 0.9910 0.7259  0.5189 0.5139 0.5164  0.5745 0.9930 0.7279  0.5188 0.5151 0.5169
SWN GPel 1 0.5685 0.9980 0.7244  0.5036 0.5030 0.5033  0.5692 0.9980 0.7249  0.5036 0.5030 0.5033
NSEm .1 0.5756  0.9920 0.7285  0.5645 0.5597 0.5621  0.5751 0.9940 0.7286  0.5728 0.5694 0.5711
1 0.5682 0.9980 0.7241  0.5894 0.5887 0.5890  0.5714 0.9980 0.7267  0.5749 0.5742 0.5745
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S P tweets
Rank cNSEm GPC cNSEm GPC

1 KR/ — Hd/— elixer/ — people/ —

2 B — WhH/— able/+ feel/—

3 Wit/ — R/ — guilty/ — tcot/ —

4 ik — ZER )/ — unheard/— obama/—

5  FE/— RE ) — painful/— even/—

6 WOURMESE/ — R/ — sensitive/ — stop/ —

7 ORIE#/— AEK/— optimistic/ — think/ —

8  dkm/— R/ — good-looking/+  shit/—

9 AL/ — RHGE/—  unable/— poor/ —
10 Wz 41/ + B/ — feel/ — ca/—
11 A&/ + R/ — unaware/ — bit/ —
12 Bebetaia/ — g/ — needless/ — still/ —
13 fa A/ — JNiE/ — victorious/ — left/—
14 BH/ — "ML/ — liable/ — away/—
15 R/ + AlRe/— analytical/+ get/ —
16 M/ — Hosz/— productive/+ never/ —
17 A+ Wi/ — indicative/ — someone/ —
18 Wi/ + T/ — loveeee/ + really/—
19 A/ — i fige /) — carpal/— trying/ —
20 w/ — 4/ — unfocused/— way/ —
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Background

Sentiment analysis has wide and important applications
in the field of public opinion analysis and product reviews
analysis, which has attracted wide attention from academic
and enterprise in recent years. As an important resource for
text sentiment analysis, the sentiment dictionary should have
full coverage, be updated frequently and labelled precisely. A
sentiment dictionary collected and labeled manually is more
accurate than an auto-generated one, but its disadvantages of
limited coverage and updating difficulty are magnified in Web
2.0 era, where the new sentiment emerged frequently and
spread rapidly. Therefore, the automatic or semi-automatic
methods should be explored to extracted new sentiment
words from web data, especially from microblogs where
users express their sentiments conveniently.

In this paper, we analyzed and compared sentiment
words distribution in Chinese and English microblogs respec-
tively, including the distribution of POSes and co-occurrence
of sentiment words. Compared with English microblogs,
there are more challenges when extracting new sentiment
words from Chinese microblogs, especially when nouns are
taking into consideration. Basing on analysis. we proposed a
classification based sentiment words extraction method
cNSEm. ¢NSEm makes fully use of existing resources such
as manual sentiment dictionaries and huge amount of microblogs,

and generates training data automatically.
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Experimental results show that ¢cNSEm performs as
good as classical method GPC after the candidates are
constrained to the adjectives. Additionally, ¢cNSEm perform
significantly better than GPC if more POSes are taken into
consideration, and Rprec score shows that sentiment words
extracted by cNSEm are competitively compared with manual
sentiment dictionary. ¢NSEm is robust on different sentiment
seeds (for training), different microblog datasets (where
new sentiment words extracted from) ., and different languages.
Moreover, the impacts of different categories of features
employed by c¢NSEm are analyzed by carefully designed
experiments.

This team has done some works about sentiment analysis
on financial text, which were published on Chinese Journal
of Computers.
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of multi-microblogs, and extracting the opinions of products
and their attributes in microblogs. Sentiment words are the

key resource for these projects.





