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Abstract

In the past few years, Internet social community has been growing rapidly. People get used
to post their opinions on the Internet and thus leave tremendous amount of digital footprints.
To understand what people are thinking, one of the best ways is to perform systematic sentiment
analysis on those posts. In addition to social communities and instant messengers, network news
sites are also popular for people. If one can predict the sentiment of people after they read news,
he can adjust the news content to attract the spot of people and obtain positive feedbacks.
However, different from conventional sentiment analysis, predicting the emotion of the news
readers is inherently difficult, which is caused by unknown newly-created words, fast sentiment
evolvement and the mismatch of used words in news and readers’ emotion. Thus, it is required
to develop new analysis method to predict the emotion of news readers. To this end, an effective
predicting method is proposed in this work to mine the instant public opinions on the Internet.
At first, the news under test is segmented by N-gram partition. Then, a frequent word
accounting table is constructed to help building the prediction model of readers’ emotion. To
enhance the prediction accuracy, three difference similarity measures are used to classify the
news under test to a proper user emotion category. To verify the proposed method, 193,489
news are gathered from Yahoo!Kimo news site for experiments. The results show that the
proposed method can achieve good prediction accuracy when the number of news is large
enough for building emotion model. In addition, the accuracy can be promoted by increasing
the days of news gathering. Also, when breaking news comes, one can maintain the accuracy
by setting shorter data gathering period. Based on the above results, we believe the proposed
method can be used as useful assistant tools for news posting.
Keywords: sentiment analysis, N-gram, classification, text mining, Internet news
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REES [ A EIRYTS4E R IE - (NIt - AERRII AN - WWRFBERINHERNE - AT
T B R O SRR A S A R [ RGED - R G B S I A P d) - AN
[EIRe TR 2 KT R - (AR [RIRF R AR - DUDN R & fR4A ISR AE -

R 5 BEERETHY N-gram JEPRE

() IR E R E (b)E &1 7 R
Date Category | Emotion Text Rﬁﬁ)ort Count |  Text Rank | Report No.
2014-01- | Society | angry | ZA{LHGE(S 1 15 15 1 1
28 WA RER 12 e 2 1
12:00:00 CINSVTIE S 12 " 3 )
AR >
# 11 e 4 1
10 TEHT 5 1
g 9 &= 7 1
2014-01- | Society angry o [ B e e 2 —
28 B EBG S 8 =& 8 L
12:00:00 SR 8 | JEHHEL 9 1
... 8 Pl 10 1
: : : 1
3
6 % 1 2
6 e 2 2
5 TE#T 3 2
5 7 4 2
. . . 2

2 6: Fl FH 2 e 2 e R B 1L A S [ B TR TR A

Date Category Emotion count text Rank
2014/1/28 society angry 21 7 1
2014/1/28 society angry 18 T 2
2014/1/28 society angry 15 TH¥T 3
2014/1/28 society angry : : :
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3. HEHRIEA

AN SEE E R TS Y S FUIRE & R — R s 0 i 2 1B R I (R 2R
GEER) o RIL > W R ARG R (S AR R - FRMISoREETE LA N-gram Bf&s > Lo
FEAMEAIFE © 2 1% > FHER A AR E sy b 2 BT 1B RO SR A TER Y - DI
HFEE BERE R AT RERYIE RIS » AR EHIERE - ST —RIRPITET R news » HER 21K
B E={ener,....ep » [E—1HRL e BIMEZ TR (SR &GP Ry Me > Al news
IR PR (Mnews) ERFTA 5 A RS M. BETTERS - PR e Z HE - B AT 58
IR HRL emo(news) » 8= 2

emo(news)=argmax,cgSim(Myews, M) (6)

EE3EHER - ABHIT R AR P RS B AV DN ~ BRICPERE DU 55 "B 5 2 gr oz i D S
=R PUER R A » IS CE 2 AIRE s IR RUE © DU TR — s B S AEAR DU S
BRI ZER T - ERFERIZ -

(1) 1%%iﬁ%ﬁ‘lF?’%ygﬁk‘j(/J\ﬁj):%?ra'ﬂ’j\g(SimlMersect)
Simintersect LARE I Pl B [ R 2 Bisa] Fp R S SR RV N R FEHDURE FIBR 08 - SCTRliR

FoVHBERLGE © EATRFHTE news BLBRIHE e 2GR BILL FW(news)82 FW.
%%ﬁ(ﬁt&% MnewsEFW(news), MeEFWe) ’ EU

Sim[n[ersec[(Mnews, Me):| TERM(neWS) n TERMe | (7)

Hepo SEREFRRES S ZItR[EH - B AU EERIERACIE TR ME)
AR news BlF4E e Z VSIS - 253K 7(a) Z#PICE - HAH S CEETHEE
B RRTECN - RITA] SR aZ SCEHETT N-gram i - EEAAIFR 7(0)55— M Z AP - 1M
& > ARIBRZHPEAVIBRTEAIERIGR 7(0) AL - BT SR BV - SR
% 7(0) 2 Fau CEREEERET » AR LR T S F A 1% 2 S SUB AT RE R T KK
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R T LL Siminsersect (5537 R 175 PR Z AR (LU
(a) FFFHM.Z ¥ (Date: 2014-01-28 12:00:00 Hrfe 77 4H: 41 &)

Date Category Emotion Text

2014-01-28 | Society Angry LR B MR RE R A ER

12:00:00 AR B E R RS M
LT U SR T 2 SR

(b) R MK 2 SRR P (BB — 1) > PARCe R T A IS RH IR (5556 7 4%)

123 A KRR BRI A/ OEEL RPN vl EiaEEnd
0 JH L 2 1% 25
S ES =7 7 {3 K
% L 2% TE# WE’s LT
i =7 x M Fit i
TE T 5k E S fie 4
7 % Cidl K i T
2= 2IET i} B B {63
[ AH] # i e JiE
TE 7 5 o3 BE P AR T
7 t B o9l S HH

KRR Heiafsiny Fil AR AR FiAER

ERN 18 11 7 16 10

(2) FFIERECEE R R (DU (Simedise)

ATTER A Z B AT 5T R R R S5 RS A 2 A DU - BRI
[H news BLIE RS e 2 SHER P23 A Ry Muews=FW(news)81 FWe(=M,) » HIIFI| FIER X FEHE
a1 5 news B Mo Z AR5 2040 T

Simedist(Mnews,Me):—\/ztiep('r(ti,FVVe) — r(ti, TERM (news))? + [TERM, —p|-L (8)

Hft p=TERM.NTERM(news) » r(ti,FW)FmF 58 t EMEFFR TP 2P > L F—K
BE - 25K 8 ZH P TERMang,= {5 38 .05/ U7~ L
TERM(news)={¥5, 1,1 8 JEHT, &, 28 b &, TR BUM A ) IRl p= 01, 26, A} < 5 0 AR
BRI T SRR AR I SR AR R (angry) Z AHEUE > Arfizas L 7 9999 - I

SimedistMuews, Mangrn)=—+[(1 = 2)2 + (2 — 7)2 + 9999 + 9999 + (5 — 3)Z + -+ ©
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2 8: Al HER R S T B AT e B b R A 2 A (DU

Rl | B H | o EH | & E | RE | BEREH | )7
A PR

Fwe | 1| 2] 3 | 4| 5 |6 | 7 | 8 9 10
KRBEL | O | % | LB | B | W | s | AF 3 t
/F\/?/Ei jﬁ% 12| 3 | 4|5 | 6 | 7 |8 9 10

(3) foE FHERTZ AR ATE (Simcos)

AGE AR 2 HR Y B EA Ry [ T4 (attribute) IH%%ETE%%‘K%@E?%J% MEfE o fE
AREF R B—FE - BEESE e A PR & Fia(TERM.) T Y AT FH— R &E
B=(b1,b2,...,ba) KFE~ FEE R TERM, FEHE T3 6T /EJ%?I% news Z i fp 2k F W(neWS)
b HIRAIRE EAE SRR A=(anaz,....an) %5 6 AR HIRE FW(news)d > R4 a=
TRIZLA_EEREH - Al news 5(85 7 SE-ETHEEHL e 2 BRZFE By

A'B = 1al><b

|Al15B] Jzn (@ )ijz L (bp)?

Sim.os(Myews, M,) = cosine similarity(A, B) =

)

EHZEEEFR 0,112/ T 1 IR R ZEHOERE - - 5
A=(1,2,3), B=(2,4,6) > HI| cosine similarity(A,B)=1 - JRE[t: —[a1 & 5 [AfH[E ;.:.': A=(1,0,3),
B=(0,2,0) » HIARLIE By 0 » FoRBE ZRIEIEAS  DAFR 9 2 bk 2 AHGE 73R Bl - KK
iR TERM~{H » & > ZE > fg > & ) Al BN Hy A=(12,9,0,12,0,15)
B=(52,48,46,41,39,30) » [FEHFHTE 2 15 4E B K R (angry) 2 85 5ZAHUE Ky

(12 % 52) + (9 * 48) + (0 + 46) + (12 * 41) + (0 * 39) + (15 * 30)
V122 492 + 0 + 122 4+ 02 + 152 - V522 + 482 + 462 + 412 + 392 + 302

ST RGERBUR LT Z s RS B KRR AR DU RS, -
% 9: LABRTZAR {DURE R el 5 RN FEUII Z ARDUEE

= 0.7737

R T 2 R e FW(news) KA (angry): FWangry
FEA R E T R

# 15 SH 52

S 12 %= 48

% 12 g 46

%ﬁ 11 %= 41

BT 10 s 39

2 9 57 30

4. ’fﬁiﬁﬁﬁiﬂﬁ‘%{ﬁﬁ“
&ty LAHCATAL > AW Z A TR o7 R KB o (275 18 2):
(1) EEVLFEMIRL: R FCEAE = U(web crawlen) i ST I SCE BBkt  RFERHETT
N-gram Bz - (KRIGEE I 2 O IF B ILE RO SiE A -
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(2) 1BRVTEA: SeRrAHT A T s - AR R o SRR B R AL R ER (D)
FEAL)ETTEL Y - DITERZ R ] S AT RE IS4 - A% P B B IR eI P SR A R b
ST -

[ AR RS CRepe ) R
g 1

[ HRE O EER | | FEAN-gramiis]

[ p—— I
L

TR

e (B LR RS 8
T (A =

[ I ]
(a) ZETTTFERIfE R (b) B RELTEA

[ 2: AT FE R GEp T RfRE - 1R 4 o A BT AT AR

AW E R SR Fy Yahoo BBERTR] > [EAERS a7 hdett ~ thIFE T3 -
E I - BRairia] ~ TVBS i - NowNews Bilh B SR EIHL#EHT ] - Yahoo ¥ &
RAGEERERETOBRE > (780 - BETEEBRIEN > ARiEsEH %
Wil o JE AT — E 2o ] WAREE A (warm) ~ BilCa(happy) ~ #& 8l (boring) ~ 21 (worried) ~
B3 (depressing) F2 K K (angry) S5 7S EH OB HELT AT « BRI » Aam R F4ERE e s
R AL &1 S O 0 SR AR T 55 49 H (https://tw.news.yahoo.com/sentiment/) » 3If; 5
TLUT DB

(1) BErESE: B H 5 R E/SBiE—2R > FI I EaiE =2 a7 AT LB - AT
—H RTINS ARSI RN SURE OB 38 IEAEA &R -

(2) S S TRV R R e e A A0 R Rl AR EC (BU G ~ WK~ 2R~ 1805 -
A AEATA BB 5 S /ﬁﬁﬁi‘”frJrﬁﬁﬂlﬁf(%%l 3) o [Fl— =¥ eSS _E T RERE
EHFHEIMA R FERVEEEFEE(E - SIS FEEERs - I ARG AR AT
Z ] Ry o

frevs_cotegory/http:/ . news_vahoo.con/hea .t/ SR I e e <div id-"yog-bd
IR, (SiEEEEEDL) NEEELE THREEE, (r ategory/*htitp:, tH news.yahoo.com/health/" Fless-. Dath
TREVEE - REIZAFESEIREETFTE - EEIRUE E )
D TRERE | SR THIEE - &NEESRETEEE
FFENESTE - S5 EL FEEEhlEESHeE T - 548
-1-3F B e EEEIES-160000516 . html" title="{7E1 -
/span>&nbsp;&ndash;&nbsp; <abbr title="2014-081-081T21 =
E=TTEEH . AIRERMIE SRR IESEREEEA . FmaEE . :

@ FE ONEHE
3. FIFASOH B A R
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(3) ‘I EHE: BT A S F RS R [FIRHEE L NSRS O IR EER B
KRS EIRECERIRAE AR 10 Fror) - FFENEITAHATERE: - JFIEH T R L
FELNAPIRFES > £ 12 /NKF » FTEEAY T RIRRE ) R > $ERVERE—E BN R Z P
HHE -

% 10: REHTE A S 2 B Z A8

Date Category Emotion Text
2014-01-01 | health worried ZEERITFST HE B P FE s [ 0 s DA R 4
12:00:00 B P B A BB BT R B R

- ERRESTAS

Rl A FE iR A 2 A - ARTR(EA Yahoo B EENT EI R B RIACHE TH
B o Bo B STEEEREOE - LEEA FAR DI ST R A BB R A 2 2 & - BT > 3
FItETam SRR BN - R — DI R THNIRGE -

1. EhEseET

AWTFERATEEZ Yahoo Wi &R} - M E 2013 42 12 H 8 HilE - %2 2014 £ 11
H 12 Hik > 355 193,489 Al - EERlE - (EA AR FIRE Z IS EEES > Bos —REAEI
FETRTA - BN R RS B A TR R - R R 2R ERGER - FREFTH
HIZERERAN - IRy R S B RN R T E R - SR

(1) ISR 2 R ST 25 - R TR 2 -

(2) PRGNS A 2 R SR R AR ] R - R FRORIE AR 5o -

(3) Anfal At TN B A KT [ S& AL iyl & IR N SR ] B A Rk M > BRI Rp Bl %
H 2z HAE R B A B RS - B G FIRZE -

(4) AR R 2 A Ay ] s P T mE A AR A R IR AR Y - o5 (i AR B
TR EEMS - SRR TUAERER?

A RATEAREMERAVEEAE 70 IR ARG S o ifréd 5Bl Yahoo Hrflsd &/ LB SR4S
SELTEEY » BEE R SR R R - B L ARG B R S R AR S
[FfE— R G ZEERE  TRREATEAENBEREGIA - A AL e lEm#
it > H AR RS0 o L » Pl T BUHIGE SR IERE 0 RAERIBEE AR E - f
Wl > 10 fisE #REE[E—F= iPhone 6s Z{R#0(MG » A 7 (el By SCEH L E L Ay IR
HE 0 3 fusl AR AmEhIr - ALEE S FHRIERES 22 (82 1EH (positive) - 5 HEE
BT ITEE SR s T IR > I Rt - (H AR 3 BRI S - SR RE R
PRI - Firel 100%IEHE 2 (B 4S8 » AlsE R 70%M AFE - HE £ MR8
Ogneva(2010)%3#7 Amazon's Mechanical Turk AL » B & [ERE — R L E 2B R—2
MR 19% - M5 2 > S BB R P EMEMEREE M 70% @ - NEEEE 2 15
o S — R AF[25] -
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2. GEREERVAL

FREE EAGEE - PUT S8 23R S H ERRGER - b - IR RS B R
RSETR Z IERT > EEARRVRIRITREER R T 2 o
(—) TEHPERER

AEngsa At et A2 ARt o M EeE S AR DUt T H(Siminiersect, Simedist,
Simeos) > AEHT G IR RN L Z TR - 2558 11 ZHERGER > Ht T FoRELFH]
FrEIEIR (B H 73 By B0~ TN {ER ) Z B E /it [a,blis - BRI B A (AT
MELCE T - RIS SRR R T FEOA] » eeR P8R AR > AESTBIRDC T Simtincersect
Z AR e o R DUSHEAI 3 Z ST ERARTE T e 175 IR o B0  EBST - & BRI Rl
B Z R B 2 > TR, - EREEH 1-5(Ti1s)ME I 5-10(Ts-10)kf » =FHJ7
2 BRI KR EETT » 43R E 56.5%(+17.1%), 50.9%(+15.5%)Ed 43.2%(+11.9%) » H
FTILA Sitiniersees FeEERAE © ERBEETTE 25 R I LLERF(T>25) > Simtinierseer 2 5 EUTEH
REHERCEEE 73.3% > B MBRIITEELE n #2522 T0%FIE(25] - Bt REUR
A7 H DR PR MU S BB LR 2 A% - BECE Simiversea TR EITA
Ry - AEELPRERAVEESHTEIE A o > AEYERS BAry UM EREM: -

11 YR 3T S TR 4

ARER N YRR R ST R
TEH 574 Tis" Ts.10 Tii.1s T16-20 Ta1.25 Ts2s
SiMimersect 39.4% 56.5% | 65.3% | 65.8% | 69.1% | 73.3%
SiMedist 35.4% 50.9% | 59.3% | 60.3% 62.4% 67.8%
Sim, 31.3% 43.2% 51.6% 52.3% 53.1% 64.2%

" Tao T ELTEUHIT R [RHGE B8 2 A ¥ T8 /7 [a,b] e 2

AR TR DU 7 A Z 2 = FEaTam A N Simtinierseer HIFRIRALEE - ATRESRIA
R PR B arl Y HH PR BT R B R4 o I - AR T TR AR —
BRI ohis > SRR IR D ([T REMEEEGEE 2 KR 154 - IRIIL - ARG A RE o
] R LR OB RAR T TR 2 B BN R TR a5 | S 1 4 2 SR S92 - $80E »
{5 P kS HL R AR VAR R o 3 L PR B AR U S TR £ BRI I R SR A

SiMintersect °
O FEEEEEHNFERER . 8

o B AICES SR AT - PR B 8 A A B TR © JRIT » AFF R E T B
A AH [ R A B Oy SRR R /D (F e S S TR E MR i AP Tt - IR
A] 2% i AE R PR RT RS 2 B R R - B R 2 AR RS AERT S K ~ BT 10 K> &
ZHT 15 KA > DUBSE LIS E RG] -

VAR S SR T 2 SRIIRE » FEARR S BT NS - BT EIRAZIASE -
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Ry T TR AR A R 2 5 B M A [F ] & R T E e (L
Siminersee D) » &ERAIF 12 7R o (€% 12(a) AT - ST P A #r el E0f R B
RFAGETE A — 0 B - B AT S RAYFHEE » SFITENRERERTETT 1 9.4%LL_E(H 49%4¢
THE 58.4%) » IERZER] 10 K - AEWER HEIETT 1.4% - CEEEREUR - BRGNS RIS
AT TR - (HHROHEA BETamEE - R EEERH S HER 10 H - A&
HKEFDBIRTT - BERE] 15 KRG - MEZAHE AV RIRE I - BUARERER AT
(2 o RTREAY R A Ry B AN AR AU A (o F AV ERF ] R B - SEEEAYHT RRIBE 3 I - (HIE A
[E T g AR [FIIFE T BE AN FEIRY G & SE - R TR A0 NI - 25
FRER 12 B R EgET - AR 12(b) 2455 - ] Al - DART 10 KA
[ S SR )y P S 2 < FEOHIPE R » T S | 0 5L P DA GAN L i YR - HE
BRI RE RS0 M sk B i - BB R EEET R AS [ E
B Mm&a T I BHE o AN - TR RN - SRR T KK AR REE
B2 H - RILN A S S s TR

2 12 (A [E) T e ) S S e e A 1 o BRI B i 2 TR MR 45ea T
(2) HERETRHMIERERES

S SRS FH 7 JAE S e e 1 G e (DA i R S A R ] s )
[EIHE B HI5K AT10°K F15°K
R 49.0% 58.4% 59.8% 50.4%

(b) ARHER RNy A P AR AR ET R

VAREE ] > RS BT 48 5 JH 2 TR RAEER (15 FH SiMingersect)
(ARG R e ) | ok S BEL | = | #m | B
[FIFER 58.0%| 55.00%| 48.7%| 45.1%| 43.0%| 41.0%
HiI5 R 68.9%| 74.4%|  57.0%| 50.0%| 41.3%| 53.2%
AT10K 69.5%| 74.3%| 59.6%| 51.2%| 425%| 55.8%
AT15 K 58.3%| 67.0% 50.00%| 42.8%| 38.9%| 40.0%

() EZRZERNHENTHAERR S

PENAR R PR E T R s Ay TR R 2 2 & - FEIERGIRE T FHEDE
B MHUR(E O 2R R B EIRRERE - DUE4RG] - 1£2014/8/9~2014/8/11
B ERIE - sreEiE T DA B H R B (B R KR SR) - {EAE8/12HF k-
ZRINH D8RSl LI BUH RER i - (R IR IR T T e S8 AR 0T - (U &
55 FIRERAI L EEE B RE HERTESNLH B S 1T 58 R K EEE - 5
FH8/9-8/L LAY AR LERE » %5 £ 2 P Bt 8 T vy 3 el M T RN oo 05 > R 52 P A — TR
ATTESHBRIZE S RERZ iRy THReE ) B TR, o ERER 0% o JH
RITRAEEE > NA{ES/I0H AT - W AEEE S RFRITTHYAT ] - ELARSERURIRHRS (3% T TheE
B¢ T AEI BE4E o (EEAERRR (8/12) T IR - AT AIERER(E ] KB (25 £ 130
F=H)
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H B ATRD  FEE ORISR E T 5 DA Ail[EEAY - A EME S 0T A B - R

AR A EAYTRMISGEIR  HEIT - & AR RAVEDHIEARE (k1200 2 5K E10°K) » i 4R

Tl ARV T o (RIIE - T B AW e 2 B RN RO » % 8 (57 P R B 0 5] — S8 AT ]
16 ] P Y R 2 A

IREEHTE S [ SR E R IBE I RE
— R

80

58
60

40

12 13
20 8 / \ 9 8
8/9 AM 8/9 PM 8/10 AM 8/10PM 8/11AM 8/11PM 8/12 AM 8/12 PM 8/13 AM 8/13 PM 8/14 AM 8/14 PM

4:2014/8/9~2014/8/14 MR&EgiE 5 (#5820 H P54 < FERE > 8/11 HE# 4 =61+
SEHE B EEE BRI = i R RS

TR 13 EHTEI(2014/8/11) 3 A s 2 FHIEHER

E[ /HE/?E/EUE/ﬁ Simintersect Simedist Simcos
2014/8/11 0% 0% 0%
2014/8/12 70% 68% 50%

(1) @SS ER AR e

T8 R s Lo o SR A [ R R T & 2 A A (B AR (TR AT — {18 P R L%
R FET R P S AR AR Y - i AR o ER AR Y il % - Fom i (I AL A DU s - 2Bt
TR FE Y AR AT — (R TR B R (R - ARE s R R EE A R DI IR 4E B RE - NI
A e IRV RS o BRI e &g s - 2B R4T 2@ > BUR
2014/3/285:12014/03/29%48 K 7 " Bus ) Bl TOKOK ) 1ERIRE! - AT {#EE Y
ai] o EERE AN FEIE RIS  4FeaT (I R Bk I B 2 B ] HHER A I8 -
(TSRS 2 s - $HIRER12(b).2 " [EINFES | 51 - W H Ay B 2 FEUHI A A
R R B RS - RN e e S -

7 14: 2014 4 3/28~3/29 K7 " BUA ) BRIZ KR 1B RIHEA

H BUBRUK RGBT (FHHPR)

2014320 | ¥ | sk | M1 | SR | &8 | RE | O | B | B | B | ek

o

il
Ht

e | LH | s | e .
| | | ek | B2 | T

2014/3/28 | iR¥E | =% | B | FE h

L
Al

15 B IR P EE
KK gl FiE T =i B HEAH
418744 | 37.13618 | 3259152 | 33.93809 | 32.42597 | 3166951
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