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eI

TSR ARITE 19 HACRA-BALG - WIS RBEEEZE > 51H
B G A (6] S B U - BT R BE R K REE AR SR L o R BIRA TIERE
VAR A= > DAECE - R E T SRR M AR R - R
FNFE RS | T an B S EOEE THUHI# 77 &E (Boyce, Curran, &
Wingate, 1978) ° 5L A D RR T B M S AL BB > BUR A
HE WIS 1972 FRBUKFIZCERUE ARG AT - 1989 S XIURZ [T
ff (HyCEHER ) B3P 5= EFIE PR o AR E - R
NHEBRRE PRI TE - APBZ (AFER -~ BHA) HE
HIEWAERE - DERF AR AT 5E -

BN B R e BN L EERR S 2 AAEA - S aE A [ 5 =
[ Hp e R e RS - (RS R A I ER - R L= B E R AN
EEER - fla0 . "{ERHTE  (fake news » BERRARGNE ) BT LR
B ERARREE - H1E 2016 FERBEDERR IO R IRETEEE - HIREEN
TEEERZR - REESHTEANAWLEEE - WLE Rt kil & 8
AL (a0« SEEIRIAHT S Cable News Network [ CNN ) K Fox News
HITLEEEEH ) (Lazer et al., 2018) < ([ fE #2843 FRMI AL 2 P 5E AU (BOH
BAUAE 5 » —iiE B EEEHOE SR » NP BZ K 7R E AR IR R
VENBIREE - DFTEEREERERE - GREEE AR RE 1,000 22
DL RIS - Ry T I EEMIEEEE - IR RSP L B
BEGENER ARG E - REE AR KEHNEA—E > (Horn & Veermans,
2019) -

Z#A\CH R EHERARER  SUERERAIEE 270 ARSEHE
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TER R RABERERZ2E  HENMEAEREETEREKS - BT
FHA - wE AR ANEREAE B - ASCE9E B TR ERET ol
FHARAISCF AR - DLEA LA B RS mrHE R 6 - R EAUEM 2= 52
BEOR » Ry THRERAIRR (R BRI FIFRZOE AT - A SCERITAR
R RRVBEREE G (EIEEE ~ NSRS ) - PR S EARR—E i NS
RS E RS - BRHART R 20122018 4F - BERRBEGR THEHEE —H] - &
WA ERRAESN » —REEGFETZEE HREENHE - 2 8%y
PR E R - T R R s AU R[] - 5940 - IR AR SE
DAfEes 7 =0 N EE R - ZIRNS At N E - (BaH) M
(B ) RETEGRERE - At EmE (EREH®R) ~ (HHEHR)
W 22 A,

AR S B — i S5 o3 AT e RN [RIAE R PR AR B B B2 (unsupervised
learning ) HYRRE » JRENSEA G EWFEAERY - BN ERIEEE) (data driven)
HIE A > B EBEREE R M (exploratory data analysis, EDA ) H %K
HEEBRAI S ERAE - BRI MR IR T R R et oA - s
R 58 EFEHEE - SRS mEEEUNER - (BT &EE
EEFRMRIRFEEN - B TIHRESEREI - At B E&DIE 7%
Y EE SRR B (R i JHER AR - B KDL (B EH&R) ~ (B
FHI S ) RYBERRA S R T 85 » S BER AN AR RAY#E T2 - HREs S
Bk -

FH A R SOR B AE R Y 5 SR o7+ 1R 58 & R o 8 o7 B ER i f S5

(event) ' EFFEERAIMS 540 RICHI EDA 5| ALY R EREE
HIME S - R EE R SO R N EI V) TE (species) * EFARER (ecology
system ) NYITEZ M (species diversity ) HYREVEF i S8 K o AR S0
TR Bt/ rid EDA ML R IR EARE T » Z R HEERHERE
e T 7 = - s e R 2 e AR B R JEA& B 31T -

538 > B AR I PR G S BE PR R R B — M e - AJRAE — HJ B
FIREAE R AT R R O AFERE Y - CEEAA - IR
B FH 5 1k BB (R I SRR BRI ] » ASSTIRFAE R =BT DL EDA $R ISR ~ 1Y
XHIHTFER - bR T E AT RREE R AN - g i balifz K Ay
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ME IR - AR - BRI - Hai VRS % - Dl AU g
Wk (A0 FEEAD - GBI hEERERE (BOEERE)
K 78 2~ &y B HEI BA#E 3 (keyword extraction) AR » BEARHHIGES(X
FEEHER SR E RS - (BEWIEASIINIFE A -

&~ g

ASCEPE RS HY M ] 43k - EDA ~ BaRgMEER 37 (confirmatory data
analysis, CDA ) » [tb B K848 53 7 B9 = Fd 53 FHI% 45 N [F] (Evans & Lindner,
2012) ° 3& = HE AT R R 14 53 M7 (descriptive analytics, DA )~ THHI4: 73
BT (predictive analytics, PA) ~ & 515387 (prescriptive analytics) » HE%&
By TEEA T {15, (What has happened) ~ " AR E A, (What would
happen) ~ " EAIA0IFE%E ; (What should we do) ° EDA Bt DA FYA (i
RFEDL - BRI E R DI S I AR TERE (BprE sy ) slEREH - M
CDA Eil PA BBt » ZEN G ERAGET R FHI B A R A AR a2, -

EDA FE#ERTAHN Tukey (1977) f2H > T EFEREHEBAVE AR
(70« P8 R DUEERRIRR: (40 - MHERRED - IEDUE P
FIGEMR R THER » BUTEEER —H 7 AR E R - AR
IHTEREN S 25K EDA AT HE O ERY () & AFF (5)
R NEEIEE - HOEEE - RCFHRNE S 5L - AT D
(F) iR AR - FEILERE T (F) RS EERAGE - ZIEE
BEEEHRFREV RS - BEEREHENESYE (dominant
species ) fF1E > FEXLF O ITEBANER GRS - 802 FFABRRRE

B RS -

AR (1) S0 Contropy + SR Shannon index)
FEEARFERE (Simpson index ) FRTGILT () ZAVEETEE (species
richness) + HIBFSCEET () SEBEFRIIEAHLE (Yue & Clayton, 2005) -

2 p; FyR i T (GA) FERVHIREEER » I entropy = — Zp,- log(p,) BT F A
FANE - Simpson index = ZPf HEFRRY () 28T EE - EW
BB T AP A > entropy BUERIA ~ 53R RIS » [ Simpson #{H
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AR R - R RIEOE A BB » AT R L
(R

A E & Jaccard & Yue W{EFHLFERE (similarity index ) -+ i
F (F) FEREHENARARE R - (EREERET TR EE - H
FHEOEFT R S TR LT BAHRE (R 8L (correlation coefficient) ° FH{LLfE
TEUEBS AR AR BB - B W A BB R BB Y T R L
BIRESE - R RRRESCARR R (BRI SRR R F I E AL - 25
A FAE AL R P B SR BB A R - Jaccard FEREER Yue FEREE
FARA YR R A RREE - MEX AR R ARG  FEZBIERTTESE
NEIFFAE ~ BEMA TG HEE  ERET R 0B 1R (Yue
& Clayton, 2005 ) - Jaccard fEfEHFEF (F1) ¥ & ¢

SlZ

=555, s,

(1)

Hep 8~ 8, Bl R W AR AT E ¥ (F) 228 S, FRI 3 Ak L [F 6
T (5 %8 - Yue 1RIEZRET (F) AUHIERRER - B ¢

prqz'
- Zpiqz' + z wi— qi)z

0y (2)

iyﬁﬁwﬁ%Mﬁ%Eﬁ@ﬁ%%ﬁﬁﬁ$’ﬁ@%@%;wﬂ
2. (pi— g 5y BRI (EAE LA © FHERARE -

IR ERE P FI A ZEEE 31T (cluster analysis) ~ it & #fd#% (social
network ) FHETE ¢ RS RKIMAVZESR - 54N ASCHERFERHER T
% t-distributed stochastic neighbor embedding (-SNE ) [ X & £} 119 #E & -
i EFEFHRAE ( generalized association plots, GAP ) DA &2 b i il 3 FE 45
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R DA R T E S TS S - B AR E R R se b E TR
BRI T R R 1 T hE HHIEREAERY EDA 8L 753 (Chen, 2002) 3%
AR RA R AR BRARBACRIERE - DARS g &R /01T (hierarchical cluster
analysis ) ®E &l #g B FE 5 M ET B (sufficient data map )~ L 0 [ [
(sediment map ) ~ fFRA-4EE[E (matrix condition map ) 52 fFFENE [HI R
RACEH - AR TR R E USRI e iR T B HET T o0 A S i e
A MEERFEET] (time series) BEANAEARFEEAYE#(LEZ - 12
[ RS 72 853 B E R Y (autoregressive integrated moving average
model, ARIMA ) ARIMA 1AE &7 5 FAYIRF BT IRAL - Forp <1 FiR
HERABIVEE (stationary ) %1 - B2 IHEE « B REA R EER -
VIR ATH DR R PR EY ) - (7558 AR(p) K MA(g) :

Yt U + (¢1Yt—l +oe ¢t—th—p) + (elet—l toe Tt eqet—q) (3)

Hrp v, BAREEIRES ~ e, RsEBEE (white noise)

2~ WFSERGR

AN B VY R SRR R i » 2 S o om E R A i s = v
RIRAEF H IRARSERR I B E FAC sk - | (EDE (ERE0G UE & SREAR RO 8% - 1%
HUAGRIEE K E A EF1E - ASCHIBEBEEREERHE DL python F2 S
HIHE RS MC2 (Web Crawling) FEEES ANWE T - M 2012 1 AE
2018 F 12 A (84 A ) » HAEFHRAVKIFET AL © T HEFRHT R
AR (BEE HE) (https:/tw.appledaily.com/daily ) ~ " H EHFF#HE T8
HaukRy ( E ) (https:/news.ltn.com.tw ) ~ T FHIFEE Ty | MukAY (F
I ) (https://www.chinatimes.com/newspapers/26012chdtv ) ~ " i &
HTEING ) MEuERIEE S TR (https://udn.com/news/index ) ° [FHI - &K
H 2,557 HIBERRATE - (EE I ERAt & DUE & IUBER R - B A iR
AELE /N 2,557 -

1 &R A osmEEit (2018)
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BT ER MR E T E R L L Of - ¥ & (mapping) HoLEER
it SE PR AT RE B B T TR - PL S FR B T i B S AR R B R AR SR
DA EFFse 2 AHE - 22500k P 5R A B sl SO e B T R (H B
HEAGVERENEE  BEREEETERRTERE - ERES 8T
FeZE FEHER R - FHE R CHEET N HRNEFRESE
FAIAT o QIDARE BTG R4 (Jieba) SEFTETFAEEE - B R SCHE R Y
jiebaR EF » AGHIA N JTaEE (N-gram) KRB TTREA (hidden Markov
chain) MCEEEESUR -

AL R $RHZ Y jiebaR EPFAMETTSORER - RMASEETRRA
—ERIRH] - NBHE AN R EFEEGAE - 1 H SRR ORI
AHTEA - RIEEINA N TCaE & R R i r R R e OR - N LR RS e
T RFEISEA] (maximum matching )+ SG#t I SCASEL T — R ETE - $%
& i 28 5 ST ) e LR S 2 e E B R R Y [ - A Y (E 2= VR
SERRAE S A AR - FRFR RS AT AR AE ARG EE B R T A - 2K
=B A TR EEIBOR - DL2018 4 (BERH ) BR R - o
B 2018 £E—-REEH R - BU—FREA > MatEEEY
sl EHERA R IR B IR E— 2 0T -

Ry 7 U7 (R B F o AT JT [0 R A B DUK # SCF EDA R EUD Ak
R A[E 5 5 0 —FE B 7 (first degree moment ) 2 [ Ej 7% (second degree
moment) ° —MEHIBERME SR E G3THHE 0 &k _FEE MBI &
FIRERRARL  SE8 - 8 (DL R—FEEhE ) R gy - AR E (D
EhREEE) o LN EEHE R —EHEE (—BEE) 8
i _MEEtE (CEEE) -

— o~ —PERETR

P 7R - H R R RIS - AT FE B ) EDA 5 &
AR R R - IAGE S E(E R R R RES A R BB 1F & (R LAY
BASE - FCHEE R R EZAUMIET - B Re - AEFASHERE
PAFSESCA T Bl - e5e) “the” ~ FTEHE “his” Al “her” » BUES T {25 “of”
HIEE AR - W IR IHE  JRGHE I ERRE R - 3 KB -
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EH il 0 2016/2016 » H 119) -« B 5B 2 18 V0 K 3 SR G AT RE S N SCHY 7
FAEAWETEE (1) » HPAER (ERE®R) & (BHER) -
PR~ WX FE#HAERREAR (70 fFLLE) - Bt aE N~/ I ZR
(6-8 1) » (HFEREHAZAABIRAG - E(ERRE RSB HEE
SCHFFEREER (BIAD « {A[374T ~ SRIEE ~ ESCE » 2014) - HEESGEDIHE
CEERERNEmRE - BEHEHEFNSTHRERER - R EXH
—TF%F  HHATREREENIYT T OB 1972) *» RILIEGEE R A
N FHERIFE R HEFEEBANg G E AN - S— @SR
BHEE DA TR R fE RAYRT 500 (BB F 255 ATE TR LK
DAk - {HiRH RAYET 500 E €556 2EH A2 ATE ¥ Eianglupk - JRE1EF
FESHRMERE ((HEFFFAREREIZRE - D5 i S ER i
A 500 AP ELGIFER - SEEME (ERH ) WF R EFFHLRER
= beAh o (GERHR) 1 (EHRHR) EERNSCHEY - RS
TR IAER] (Zipf's law ) {E VYK AR RE R B o Bl B SR AT AR (e 75 SR
A » BRIATRIEAS RS -

BEEBE TR ETTFSRENRIEES - RINEREE R REGEE
HIfE SR - (BERHH) EEEEN AN EEEEER S » BRT (BiaH) F
FEEUTEEZFE TRER - Hi =5 WK F RS 2015 £&E
ELF (Bl 1) o DL N-gram #EECAS BTG A ETETR - PYRIRAVFEE

x1 EENARREEERANAFE « EFFHEMET (20122018 F)

WS TR
HH BERAE Ahi® EREA®H  BhNE S e i B
RS 2,557 2,556 2,557 2,556 2,550 2,548
BT {E 4,963 4,512 2,693 2,462 2,426 2,598
=0 34,935 27,653 4,456 4,283 4,255 4,625
A 500 FFEELLG] 2,573,206 1,755,408 23,042 25,074 24,967 24,460
(72.6%)  (76.2%) (67.6%)  (71.6%)  (71.9%)  (69.4%)
AT 500 72 LR 337,645 237,396 3,449 3,712 3,751 3,459
(35.1%)  (38.0%) (39.7%)  (41.5%) (41.5%)  (38.1%)

BRI - (EEETTERE -
i MR AL BT E R BT EEAS R -

2 FEEAMHVEHTER 4,808 F (BRHE W » nd) -
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MG R AE 2 - B GERA®) AVSEFFmEE R es - HEES
[FIFE 2015 SRR R RRTRE I - 1 (PBIR ) & (HHEF#HR) B
TR AL RS A R =4 - TR TR SRR (B
i) URFEEE T EGEES 0 2018 R F RS A EE L (R E )
DT HI300 8 (R ) £ 0 sERIRE R ER] - BRIRRER R
ABFFE

BEEAS AR IR R 5 A B & A& FEES  BEF (function
word) FRE - HPFRHECE AT EEY: "1, > T2, > T
"E L~ Ty T s T, s THEL - TR, T, (ANZATEA
2014) - HRNIEEFHER - @E gD ERERER (GADEERHE
PEE) - NG AHEER - AERERENTE - #fFEREHEE -
VIR FRAVEEEEFF SR 0 FH ELBIIREAR ( (Bia ) &= ) - EFBESEMAS
HEIFE A - fiaw (GEREH) B (EAERHR) - ASCHIERL 6 R
EiE o MHEmM AR aRMERET (FR2) < 56 NXHEESEFHIE
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. News
H
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£ e
5 — BER
& 1300~ - BRH#
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1700 -

1600 -
. News
A
e —— s
H 4500- —~—
bl - BaH
#
= —— HRER

1400 -

1300 -

2012 2013 2014 2015 2016 20l17 20l1B
R

B2 WNARSFHRESENEFARER
FORAOR © fFE BT -

&2 EEVIARRIEEERANAIRES « AR - BF#Hat (2012-2018 &)

ML TR
HH BERE®  EHHEEHR BERE®  EHHEER iyt Hh B
FEEELL 0.1259 0.1121 0.0338 0.0357 0.0548 0.0355
BT 1701.2 1042.7 16.7 16.4 15.9 16.1
HE 143 14.7 16.5 15.7 14.7 15.2
JEE LR 0.0285 0.0295 0.0062 0.0054 0.0104 0.0092

BRI - fERE TR -
i HE AL BRI FIRVAS R -

PGB A - Hor TRy R EEE 10 524G » E NIRRTt
HIBE RS IR0 - SE I BE R BRSBTS « ERE SR
FHYZER]

bR T TR A F TR SN o PR R R
BT AT RS AR IS - thRE R B PR e WS 22 2 - A
W LA R SRR AT E N - P T BE B AR RERT 16 (85 - H 51
AT FIBRR I SCRRAEEEE 1,000 7 » IR T8 - ERMEEEERT -
St G HR A ETEEREEAY - TH o T, TR

=
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WCH REF A2 EREE (£3) - S—lLEEE&IREE (3
RE#H) OEFHITR Ty Ty TEL O TR NEEMER
TRRE B A ST FT 44 - FIETE AR E T Eil G EE R - BE SRR
PREE s BT - e (BER H ) AT BT S A B o ik
FUGEA 28, ~ 22y~ TEL Tk, BRRIBEGREE - 5L HEE
SRt SR A R o RE LRI HERR (BEIR O o) SEIRIREOHT HAY A R H ¥
ARHEE AN -

PR BRASERE K A SCHY BT+ A R B R DA R (R 4) - BEIRASCHY
AT A R B E AR AR (T Rr, > TEE - T
B TiEH L) BRI AA MR AR G EATRT 4 o (R A W)
B Ry 72 BAC E Rt n] B H - bR TR E R HORE i & B RE B
e (RIEEETE) - i ELARHE R A AR A A A 2 EL A = Ry -4
TR AR CERH ) BEEEEERTRT RS - SRR RREY
ar > (rPERIRr ) R (e o) AR BE A T OREE S~ TR S IR T R
38N B HoAR Y FH R AR BT - AR RE P AR A i e — A
[ » {ELEE A S At (4 6 RO (AR -

3 EENAREFIEBERAXAE+AF=E (2012-2018 F)
W3z R

R HARH® HHEER HARH® EHHEER Bre il o i
1 FY F 3t PN =
2 A - = t =) 7N
3 -+ S =) A
4 — A A FN F A
5 H &N [ F A
6 & t R A &N F
7 P = F & g #
8 F & 2 &N i -
9 R 1t o g - S

10 i & % 5 ES

BRI - (FEETTHRE -
i IR AL R R R R E Y4

3 (ERHE®) B (EHRE) TR E = EAEE -
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R4 SEIARBEZERAXWETT+AEFEE (2012-2018 &F)

ML TERE
iy MENH  EhEE MEN#H  BhEFE e o B
1 TR TR g g s Wi
2 & Hh S5 K s G
3 BER SLH /INF BUF L KIE
4 el 4R R % Kz Ak
5 BT BUT T vl e BU
6 i e B PHLE B Bl
7 g &t B B4 YL (iR
8 & Ei=fas it =) avid ik
9 i = R Bk Fa IINEE
10 EL3 TIZE Wk ST BHiE AR

AR - fEEE TR -
it R S A B G R Ry R RIS SR -

S R 5 A

BT RN - R TR RACEISN - EDA EA e B R
8+ TRERBERE B B - TR PSR R —
AT o SCFARH BN T 4 R B SRS LR - entropy A
Simpson 6L B — LI + LA P45 RO 43 R RE - (LTS
MR AR + Simpson FEHEALINE RIS + entropy AR -
BRI S S W - KRR AR - S ER IR R - D)
5 P ) 37 Simpson SRR ([ 3) - €53 MIEBIH Simpson
HERERIR IR A S - RS T RS AR (Sivh) -+ L
IR I () ol - FTHTE 2017-2018 4F Simpson FEHEAL IR
(BT SRS - T LT (o T - FE - (HEEAR)
SR SRR RTIER - {8 Simpson HEREANIE A B SHER SR Y
B4+ P AR 5 4 A R I 5 -

AL R R A BE R ] —FEEh = B S Jaccard Al Yue 1% - HRFIEFALDL
FHRE GRE - R B fil e i {8 B BE Y BRI T Cassociation) » HER{ESTHL 0
Bl 1 2 sl — R ERER S (59) ML - 5 AR —FE8)
7= B W B R R AH DR L - B R R A DUFE R (similarity index) -
A Ry 2 Y (B R AT T B L o (FJR 0 2H (classification ) J SR

(clustering ) HYHKIE - ASTIFAE N —EIFEIIEEM - fEIL R AR IR IRAY A
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0.76 -
News
c 1 5
§ 074 —~—
o —— EHFHE
% — BoH
—~ HREH
0.724
0.70-
2012 2014 2016 2018
R

3 POAREAIFIZEAVEE T ZA Simpson index
ERARE  EEE TR -

flL s RIS AR R (E F A T A it PR A DY A ¥ ) FH e e R A A T
{ELL Yue FEFEEEAT (18 4) - Yue fEARHIEANM AT H A FHILIE - 8
{ERUA ~ AURAHAR (E H B 7 LEBTAR L - S EehRe 2 SO R et A )
—L8 > 558 2014 FRARE ~ 2016 FREIREHUESR - 1215 L ARE MR
HURFE B3 AR > SF N HAEEE & RE SRS - KR (E 5 AR
A FERELL - (RS CEEEEERS - P E - (HERF®R) #IHE
A8 B AT OEERILER - BUSEE w E AR AR - 1 GER
) RFEEAIMHE R -

SRS H B DRt r & AR B IRIL - PREHE O FE R M MR
[E#E > TAHREERE R —BRIVBSAER (£5) o (BhGHW) B AR X
FARDIEAE R A R REES - FHA M IE H 7Y Yue TEAEMIERIRA s (H HERF#H)
Ko (B ) B9 Yue FEIRtH EE R &S - MAQ1) BURTHOFEBAIIEY
w2 H Bl - 8 =Z R B PR ) R i — (8 H A Rl - (BER
H¥) A5 AERHERE - R R | — PRl 4 BUFS R —2 - BEf
WSCRRAR R H BRI et ml 538 Bt 53 - FE AN T -
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News
FE R 20184 —e— TEEE
*4 B RER P —
20165 £ H
—o— JRB®W
2012 2013 2014 2015 2016 2017 2018
TR
4 PO RREEIEIZERIFEHIM B EF A/ Yue 161Z
BERPCH @ fEE A TR -
<5 DUARIRIRIEIZEEHM A BLUEEAAFRENS
Jaccard $5% Yue 512
k4T AR(p) MA(q) AR(p) MA(g)
H s 0 1 0 1
S H R 0 0 0 0
v BRI 0 1 1 0
T &5 2 1 0 1 0

FORPACR  fEEETTEH -

5 ¢ AR = autoregressive models; MA = moving average models °

FERE AT — B EDA > AT DR B R R HAR - EEEEHI
AT AL LB YR SRR R - MEDVE AR GRRBE ) K (HH
Rp) SRR NSRRI ACE A Bl — BIARUFE R ] Rt AR A0 R H B FH A
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BOREAL T B R {1 A B 2 AR ] Jaccard $84F © 2R EETLAH
LR R R s 3 B PN B - 7838 GAP 2B E H B 2R (| 5) -
RGBT AT R B % DL T- 45 B BE (L B R 5 B4R BRI S SR AK IR B A
% F—FENERLEE S EIE—EEA - 1 H 2012-2014 FEORHEE
2015-2018 FEHEEEEET S5 Jaccard FEIZ % & HFANRESE - i AR
KA 2 BB AREM R - R A —EE HER R E R - R PYR HE
A RE & 5 FH AR R R -

Yue FERERY 3 FEAG RIS RN F (8 6)  ° Jaccard FEATMEIFA DA By
STREEANT - M Yue FEARRIDIBEEE R o0 BEBEAL - 1200 < 20122018 1Y (34
RHH) R > 20132018 FEAY ( HHFEHR) mIEFE RS —#
mE®E (HERHR) B (Biak) fEoir DRGNS - SR EmE
AR ERF B - LB R — B8 W 5 Al Al - R F A 20 T RE
Fo—5 © Jaccard FEEEZ E AR - 10 Yue FEIT @A FHERSR - FIETE
HERE AR R - BT TS S R E AR -

FR BB R E R R RG] - SRR ER N RENR T - 5—

r 0.0

201 5HE &t

201 SE1 e ¥
201 5P RS
2018+ HJHM.’
20181k £

20161 e
2016 &t
2016+ BB #t
2017+ BB ¥
201 7E e
201 7k &7

201 SHEYLE
201 656 4L £ %
201 7HRAE E

201 3E el
2013k &9

201 3 BRI ¥
201 3565 £ #
2014 b
20148 &%

2014 7h BRI i
201 4% 4L E 3
2012 el
20126 &9t

201 2+ R
201 206 9L £ &

Bl 5 Z=EIJAMIBIEIZRER GAP BEENFEMRR (Jaccard $5I1E)
BRI - (FEE TR -
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201246 £ ¥

6 E=EIIAIRRIZIFEEN GAP BED MR (Yue $51F)
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2015ME 9

201 St %
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201 3 E1 el ¥
2016/ &t
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201 7TREE
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2013 &8
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2012E ehiby
2012658

Bi+RE Ay AR T —0 » BRI FEES - sediaT
HTE I AN - R ARG I R S AT A TR R B B ARGE S R

U

il - B ASTE EDA ST T EEERZHEBEANS  RETKEES—E o
M= 5 R R B SORRIER G - BBERN SO FHRET 28 - 5
DUt & #d#& (social network ) FRATHEHG HARAY G R « Stk - DA JE (3
%EHEW K CEHFRF ) RISEBRA SRS EAR - SRl G R e
e BT N EEFE (cross validation ) FLEE 7 #2 A1 & # (support vector
machine, SVM ) ~ %M (decision tree )  FEfEFRAK (random forest) =5
TTEHTERER -

BER N IR IR R - SeDISOR A E Rl &1L - 7% Word2vee &1k
BRI EREE - AUSARZGIRVEBERER - HitHE 2012-2018 £ 2
T (- i fees BB R P ST B BR BS AR LR (cosine similarity ) i & /i SCERY
RAAE - (F R BRESCRERE S ITHI IS - §Al M2 MIRYAR SRR AT
BRI &R - (ERBRE S TR EKEE - B0 « BREZAE U TR
R R BB S - i R BBEHHY visNetwork B (FE T G522 Rt &

4 [RIATREE - T SRR R BRI TGS - KBTS - BRI A 7 AR A A - (E
SRR S F AR TE RER] -
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MRS AEE - (F R s BERUIRIE o AW 72 B R = S A U A I A (Rl
thte GARE#H) s (EiERHR) DR RS R AHRRE
SRR B R B A (R I - DR AEE LB HIAT R 1B T 2 5 A BB
WIS =2 - (F Ry PR o S I L

FR SRR BAERERE E Rl UE SRR E B - &8 B I
IS BB R T > RRET BE R N SCRRA B E T 0 B - DL CBER B ¥ By
BRMRASOR B - (e SREF AT AIRHIR B AS R AU 5 K8 (B2 (E/NEE) >
Tt -SNE AR R L 230 nl B 12 B/ NEFRY S (B 7) /N
HEBWIENK > BURED 12 BEAYSHR IR - DB 12 /NFEh B
WEsAE - BB RS SRR AT a4 - DA 5 BERBT > ATHR
A ARG TR - B o I RER R - P FRSC
B RE - KRR Ll lm R B R R R EOEERE - DRSS
SRS HERE 228 1 2 3 BF R RIS A Hont & T - 58 8 R fmIm) S5
55 10 BEfm P EEIUTR ~ 565 11 AR — B —RRy S5 B -

IR RS (BB ERASCREN D REERE - &E 26
REFEL 12 /NEE - Horp 12 B/ NMF A kR - B2 1 I 2

tsne$Y[,2]
1] 20

-20

tsneSY[,1]
7 (BARBI) WIEAXA) -SNE iRBIL A BHER
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W Wi BB A S2(6)-03 AxE . indd 85 2020/10/20 T4 03:33:02 (



86  BUAIERFEEAEIAIAST 6 (2020 F 10 F) * 69-96

B2 RARORSTRHEY + 55 4 BERSE R BERSRE - 55 5 MR SEm R S -
HEBHBINIR » MEERTEARER MBI TR, R I
o (6 AR 5 ) T L s TN - ] ¢ )
T R IR SRR « B - ARSTS - CHUEH )
SR R AR ST B (LRI A5/ IR B8 PR B 206 - bl
DA R A5 MR - SRR T B R TR - 3.
MR2k B RERE BB (AISSEER) - R (R
) B CHR ) WIS o AR -

AR CHERR) B CREH ) RN STE SRR - 3EEN
el R E R EARIEE A ASCRERR RGNS B o Pk
W " HRREADR 50K, T REAREEERSBER 2 UL B
s R - SE IR ME AlE R M E (Chi-square Test) 2% > 5% O,
K E R REmgAE (R A®R) K (HERR) HEREAE - ALER D

i&%ﬁ@i)ﬂi@?ﬂ%ﬁz?ﬁﬁﬁﬁiﬁiw& x B - RAHBZED 50
, - crin e (Q—E) .
K~ PR 2 5 %ﬁaﬁfﬁmET >4 x50 =200 - EIfEH 5,000 {5
B et (E G F ~ BEE KT 0.05 0 G Z E R E (Multiple Testing )
i) Bonferroni #3& /K MERYFAEE - HoAg EE R AKIA R S e & RIFEAE T (E
¥3(1 —0.05 / 5000) = %3(0.99999) = 19.51 - jii & bl iE M {1 (BERH
) & CEHEFRHE ) 226 3,316 {HGAZ Al {F fp S - B 8 538 (5UhE)
HURASHE HERAE (BER H#H) (S (EHRFER) ) ~&DHBLE (B HERHR)
(50 (FERHH) ) BUFAR - 5 2 » (8 LFA2Re ) & R i 2 Ak U B 7E
B8 - nim R E AR - Heh - (BERBH) &k (HHEFH) 75F
FFATEE ~ BURFEE -

AHFELA K-fold Bgae 7 FHUERESR - DL 20122017 SR/ FE R Rl
£ (training data) -+ 2018 F & K} 5l G & (testing data) -+ £ il random
forest * SVM ~ decision tree — i /5 {5 1 43 FE 0 = ° FI1 fof £ 1 HE Jf 3R D)
Random Forest HJYEREZR 100% £ * 1l SVM K decision tree HYHERfE R 53

5 BEREIE 2012-2018 SRS RBAIBRER » B T —ERUEER - MRS - R
LLSVM i -
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HEEZRERRENER2%E - BO2E 8 TalE (FERA®H) & (HHEE
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ZIRMERIUS - AP 7E L= E VR BRE R B T b (U E e &
A o SR LS (AN 1% 528 3R K 25 B SR USSR AH R - (HRRFR AR - 2K
A —— LB SCECE - N E RS TR AR - B
THmENE AN FERER > BRRNVEREFRERSE - S5EE
FEAN RIS T B FH ARl B o DASZ R (B R 3B » 1R AT LB e S B B T
LIRS T ME A AR - SO R A IR AR SR AT
HRES WA FRREA S E GRS - H e R A R A TS E L -
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Abstract

Like an author’s writing style, every newspaper has its own opinion and narrative
methods. In this study, our goal is to explore the reporting styles of Taiwan’s four
major newspapers (Apple Daily, Liberty Times, United Daily News, and China Times)
and to compare their differences. We chose the headline news for analysis to prevent
the influence of nuisance factors, such as differences in political positions and target
audience. The newspaper headlines considered are between 2012 and 2018. The titles of
headlines are considered for all four newspapers but the content of headlines is available
only for Apple Daily and Liberty Times.

We first applied the methods of exploratory data analysis (EDA), such as Jaccard
index and Yue index, for the word frequencies and word types to evaluate the similarities
between four newspapers. In addition, we also compare the length of sentences,
punctuation, and function words of four newspapers. Finally, we used statistical and
machine learning methods to distinguish if the news articles are from Apple Daily or
Liberty Times. The analysis results showed that there are significant differences between
four newspapers. For the headline titles, the Jaccard index grouped titles by time and
the Yue index grouped titles by the media (i.e., three groups). For the headline contents,
we found that the articles of Liberty Times emphasize political terms and those of Apple
Duaily focus on social affairs and crime problems. All classification methods have high
accuracy if we chose frequently used two-word phrases as the independent variables.
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Extended Abstract

Big Data has become a popular research topic since IBM (International
Business Machines) proposed this terminology in 2010. It seems that all kinds
of information can be digitalized and analyzed, including texts and pictures
which are referred as unstructured data. Texts are particularly high-profile
among all unstructured data. A considerable amount of techniques have been
developed and integrated across many fields such as linguistics, computer
science, and statistics. The process of applying these methods to texts for
extracting useful information are generally denoted as text mining. Authorship
identification is one application of text mining. A famous example is that Robert
Galbraith was identified as the pen name of J. K. Rowling (author of Harry
Potter) in 2013.

Like an author’s writing style, every newspaper has its own opinion and
narrative methods, and it can be easily distinguished just by reading its articles.
We think that text mining can also used to identify which newspaper are the
articles from. In this study, our goal is to explore the reporting styles of Taiwan’s
four major newspapers (Apple Daily, Liberty Times, United Daily News and
China Times) and to compare their differences. We chose the headline news
for analysis to prevent the influence of nuisance factors, such as differences in
political positions and target audience. The study year of newspaper headlines
is between 2012 and 2018. The titles of headlines are considered for all four
newspapers. But the reports of headlines are available only for Apple Daily and
Liberty Times due to the data availability.

The use of exploratory data analysis (EDA) is the main difference between
our study and other studies. Basically, there are two parts in data analysis: EDA
and confirmatory data analysis (CDA). The role of EDA is to figure out the
essence of data and to develop possible research hypothesis, while the role of
CDA is to examine evidence and test hypothesis. EDA was promoted by the
famous statistician John W. Tukey in 1970’s. He thought that more emphasis
should to be placed on using data to construct research hypotheses and
statistical models. Data driven is the idea behind EDA and the errors of building
inappropriate statistical models can be reduced if we know the data better.

We should use the authorship identification as an example to demonstrate
the importance of EDA. Surprisingly, the variables which can effectively
determine that Robert Galbraith and J.K. Rowling are the same person are not
verbs or nouns. Instead, it is possessive (such as “his” and “her”) or preposition
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(such as “of”) playing the critical role. Many previous studies showed similar
results. Texts are unstructured data, and there are no standard ways for defining
variables. In this situation, EDA can help us explore the important features of
texts. Note that, in addition to adapting the idea of EDA, Chinese words can
be treated as species and thus we introduce measures of species diversity (or
species richness) to distinguish the differences between the headlines of four
newspapers.

The EDA tools we use in this study can be classified into first moment
statistics and second moment statistics. The measurements of first moment
statistics include numbers of words and two-word phrases, top 10 words and 10
two-word phrases, function words, punctuations, and average number of words
in a sentence. The measurements of second moment statistics consist of species
diversity indices (e.g., entropy and Simpson’s index) and species similarity
indices (e.g., Jaccard’s index and Yue’s index). We should use these first and
second moment measurements to explore the attributes of headline reports
from four newspapers. Other than these EDA tools, we also apply time series
techniques to model the similarity indices and classification methods to divide
four newspapers into different groups.

We first applied the methods of EDA. The distributions of words and
two-word phrases behave quite differently for headline titles and headline
contents. Because the title space is very limited (about 15 words per title),
usually there are few function words or punctuations in headline titles. For
example, the proportions of function words are about 1% and 3% in headline
titles and headline reports, respectively. On the other hand, the proportions of
punctuations are about 4% and 12% in headline titles and headline reports,
respectively. Moreover, the distributions of words and two-words phrases in
headline reports satisfy the Zipf’s law, but those in headline titles do not satisfy
the Zipf’s law. In general, Apple Daily has the largest number of words and
China Times has the largest number of two-word phrases.

We also calculated Jaccard’s index and Yue’s index for the word frequencies
and word types to evaluate the four newspapers. The species similarity indices
between two consecutive months suggest that there is a time trend between the
words used in two consecutive months for all newspapers except for Apple Daily.
The similarity indices can be used to classify four newspapers for headline titles,
and it seems that the results are measurement dependent. First, if Yue’s index
on headline titles, then we can divide four newspapers into three groups: Apple
Duaily, Liberty Times, and United Daily News & China Times. On the other hand,
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if we use Jaccard’s index on headline titles, then all newspapers in the same year
tend to be classified into the same group (i.e., there are seven groups).

Regarding headline reports, we have more choices on the analysis models
because of more words (i.e., sample sizes). We first applied dimension reduction
techniques (e.g., #-SNE, t-distributed stochastic neighbor embedding) and then
used cluster analysis to separate frequently used two-word phrases in Apple
Daily or Liberty Times. We found some obvious differences by examining the
groupings of two-word phrases in the two newspapers. The headline reports
of Liberty Times emphasize political terms, and those of Apple Daily focus on
social affairs and crime problems. This result is very interesting. The headline
news should be the most important news in a day, and we would expect
all newspapers would choose same topics and probably similar wordings.
Apparently, the analysis results do not support our conjecture. The choices of
topics and wordings in headline reports are different in Apple Daily or Liberty
Times.

The different wordings motivated us to propose a rule for choosing two-
word phrases. We picked up those phrases whose occurrences are at least 50
times and the number of occurrences in one newspaper is at least twice as much
as the other newspaper. Similar to the results of cluster analysis, the phrases
chosen from Liberty Times and Apple Daily are related to politics and crime
issues, respectively. Furthermore, we use these frequently used phrases as
classification variables to distinguish where the articles are from, either Liberty
Times or Apple Daily. The classification models considered are decision tree,
random forest, and support vector machine (SVM). In addition, we applied
the k-fold cross-validation to evaluate the classification results, by assigning
6/7 articles as training data and leaving 1/7 articles as testing data. We used
accuracy of testing data to evaluate classification methods, in order to avoid
over-parameterization. There is high accuracy (at least 82%) in all classification
methods if we choose frequently used two-word phrases as the independent
variables. Among all models, SVM performed the best (over 95%).
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