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This study proposes a corpus-based keyword network analysis
method to explore topic frame of genetic modified food (GM food)
news coverage of Taiwan from 2005 to 2020. Keywords were first
extracted through keyword analysis, followed by construction of
keyword network diagram through network analysis tool Gephi. Then,
Gephi’s modularity and R language’s QAP analysis were applied
to discern topic frames. The study found that the year of 2012 has
marked a significant demarcation of GM food news topic frames.
The discourse of GM food after 2012 has stabilized together with a
lot description of possible harms caused by GM food. This research
provides a new method for news topic frame analysis on the basis of

corpus analysis.
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Gephi FYE AL T HT DI RE B LAKE 48 YR 45 Ry BL 0 - (7 I 2 45
B Ry BNV EI RS S 2[5 — B o M HRTEMsS TR EE £ ZERH
Newman & Girvan (2004 ) FEHAYEHH5/E modularityI o YA LT
o3 B[ — BV B R AR B E ARG o NIRRT R @1 s

1 HEHEHFRLT Blondel et al., 2008) :
kixk;j
Q= iZi,j [Aij —Z—mJ] 8(cig) »m= %Zi,/‘Aij v ki =X A

Aij fRFEHYZEERS | BLERS j 2 FAVESERIEE (weight) - ki fEHYEIEAIETES
LHYFT A S TE AR > ci FRHYZ ARG | T HYERE > O (cig) AR ci B4 %
R ¢ AGRTE > & i = ¢ f O (ciucj) = 1> AHIEy 0 » FEIEARAVHRAE Nat R HZeHY
modularity Q BIF#E G AL -1 £ +1 Z[] - B AS A BAEEIYH
B HEFE AN AR GBS R 2 5A %K (Blondel et
al., 2008) ° & modularity Q BUKEF » {UFRZAGLEHIBLAG LTINS - Iy BEHI4E
R - 52 HIRERE modularity Q BRI - ERFAY B H Sl &
iy © RIEL > % modularity Q Fe AALRIVE SR Bl S Y - BFE H HY T304 (Sl
2010) - AEWELAALAT > M AR (8 SRS BERY R A > B R
AT A dass T2 BiRs o BFT 2 AR Y mest -
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HY 72 RE W i Eal i S A LR % - (R > #200 BI R —BraYEE &
BRI toa e i S R o AR R AR R R 2 = R sk
smok it E—{E £RE (Jiang, Anderton, Ronald, & Barnett, 2017 ) > #%%
A — LB B A G A AR L T R BRSO iy S&E R RS
G LABEHE RS S A B UHEZS (e.g. Jiang et al,, 2017; Shim, Park,
& Wilding, 2015) ° Shim ~Park B4 Wilding ( 2015) $25 ~8% & <% H -
FENE R Z VBN B B X BUR R R0V i B sE B 4948 1% - DI
GHALAT BT 2k & Bl A Hp A AE AR ZE  DABTAR B oA i arl s o0 B
A6 PAEAE B fEZR BV BT (5 2 A A B &80T - R - A2
Shim ~ Park B Wilding (2015) HY{E/Z% » RN E i SR B 4454
B A% > DU AL o i 4948 i s B e B - 1B FRFRIZ 0
T - BIATHAR I SCAR P By S ERESR -

QAP 2 F 848 LB AV 25 5 VA5 F 2K ke 5 A ([ 48 4% = [ET R AHEL
M2 o (EREEAELEITE L > QAP H KL A FE XA SRt N B R B A
HHEEZ 5 (e.g. Jiang et al., 2016; Kwon, Barnett, & Chen, 2009 ) - Jiang &
A (2016) DL QAP fgtfiA [EIEA Y B LBl = 1L B T Fi (e 2 A 1E R
Wi - SR EAE RV B E A —% - (EAECET &R E—4F
AEERE R > BB Rl B Bk - H B RN
EIFF4ERY - Kwon %A (2009) AFRTHIEEE ~ H30 ~ B30~ JASC ~ #%
S~ BRSPS S EFE A RN A E S e BRIk
DL QAP 1 H 5 i ARSI it 2 R BRI & & 2 R A BlRE R [H]
B MR AER - 25 H FREVFT » ARHERLL QAP ELEA[E A4
oy B RS A e A R4 AR PR Y 78 B - PkiEE 22 SR K B S (U — ST E
Zefm i o FEHLLECR [EFE B HIRAVEZRE R A BN AR 5T 58
RS A A = e B

52 AR LT AU TR e P S E R A

2 QAP HJFEH T LU AR RIS HT (correlation analysis) » {HIR{EREAE S FEIE
SZYEH R EVAE%E - TMIETTETEAVEUE (Jiang, Barnett, & Taylor, 2016; Krackhardt,
1987) o —fzkER - QAP F] 53 Ry Wa{E A BE © Seat B Wi (E4E4% 2 fE 0T X7 AR AE R
{485 (Pearson's correlation coefficient) » P 4E4R AV AL RE GBI EHA - WEEHT
SRR (R - FARE B e R (YA PR E Ry n 0 I
SRR R n!) o DURETESTENZECE 0 B2/ DRI 57 B A H R
THRETE KN EER— AR ARE - & Z BN 5% BNFRriE [ (E 2k
SRFEIHER N 5% o B[R Wi EHE4E ~ [ B 7 AEAE A (Borgatti, Everett,
& Freeman, 2002; Krackhardt, 1987) o Z551HE15 1Y 57 @ A fHBE G EOR R 0.6 -
R E 4845 711 Ry B —E YA LM (Danowski, 2011) =
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LREEMTE) AL A R R E ARE R E T2 A0 fE P HES AR
[AIRAPLE LR ST T B EAEAS © 5 DL QAP SITREAR BB E ]
R 2 1L - SR D RFE B e ek I B LR AL -

B~ i3E583R

—  ENR e EEEESR

AW FERE 14 (&5 HEHER o [ S aa S A4 o I E T TR 4R B oy Al
BT o HAMGE] 13 HEE - BB RIAER T E T HIIESR - S
Z > F£ 2005-2020 FFEAYECR mET T > SRR T 13 FHER - ik
A FE ] e BAEZR A RR S A s IS AE 2R S 3% > 13 (EAEZRIEE - &
HYRR M R B E AR R B R 2 -

®2

AR EEELEE R

E% HEA R bt

o SEMEERRAZOAL SABANLE n R Ok &
S e IR U L SR R - 108
R A

oy FURETEOIEMIRCATRE  PROERAS B A - il T8
Tk PR BUSEERIOILE: ORI (R4 AL S

fif b - EHEETHES S TN REEE

EE BN EEH DR E E R AR 2 =6 O

HO G

R EORSGROHINTRATE  TF58 RE- T T T

Blan Blan o EATE J& ~ TN

B BRIk - REEFEYRIMHR=E Hor ok ~ BRE
B El S ONG

TE9) Rt IR AH R R HEGEY) - TEfE

ffE

BB RN A SRR e -
B EE SRR EE R O
e 1R R EEREESCE Bk - R WO -
vy FUKSREEREOREN - THRAREA 230 5205

&F
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E% HEA R
ps WPEERERGIESIRRGNS - 0 AT G BR - &
Ew (RIS SR ML 7 S YA + g HERE - H
22 7

THE EREL ERARTEGES ABEE - & % R
BE =MER % - 81

NETE HESREANEESR RS T8 et BRTE KE-
RE BrRRIEE ) thEEe) > IORRETES 24 BREAE - #
TR BEAELER > DRBIFRERRFTRA - 4
(EGRENEE e e

o, BHRUMBEHEHSRERLEME &5  GRENERR
ol e e

SR

g1 BEEFEARTOE S YRR FIOR AW - BT - S0 - R
BB %

(BA AR - ABFR AR

ARG B FR R R I A P Y SR TR - NI HE AR S I s ]
EHEMAFTER < AWT5ER 13 (EREAR HIR BRSO BRI BN R 3 -

*3
SBIERTLZ D FHIRIEH
R & K X K OB O 2% @ B OWVOK A& 4
\ mo BT % o R R O OE & W
RE B O B O ®/ OB M OE FE ¥ & F & #
Broon o0 owm o oWm oM oo % % OB OB O
2006
2005- O O O
2007)
2007
(2006- O O
2008)
2008
(2007- o O O O
2009)
2009
(2008- O O O
2010)
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272
(i
1t
i)

HEZR
\
&k
Gzl
2010
(2009- O
2011)

2011

(2010- O O O

2012)

2012

o11- O O O O O
2013)

2013

(2012- O O O O O

2014)

2014

(2013- O O O O O O
2015)

2015

2014- O O O O

2016)

2016

2o15- O O O O O

2017)

2017

016- O O 0O O O
2018)

2018

(2017- O O O O O @)
2019)

2019

2018- O O O O O
2020)

| 38 B0
T (6 T Mt
E

4= I3 50
EREH

>~
-

B0l >
R
EBEF
=
TREE
o & 7 =
o g

O |DEEH

FRIFRT T HLEY) ) BT HIREZE R R BAE 2012 7 1% »
imrEEED - TRSEHE ) B/ HERAESE o HArk/D B
FEZEA HUAE 2008 ~ 2009 4R T BEESY) ) FI TR REE | HEZE
2011 ~ 2013 SF L3R A T EERHEY) | fEZE > DL K 2014 ~ 2017-2019 4F
HEREY TR ) HEZR - HAAAEZRRIBEYI0N ¢ T EmER ) R
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2006 ~ 2012-2020 4F 3 > T SEEH T FY 2006 ~ 2008 ~ 2010 ~ 2011
I T ATHIEL | A 2007 ~ 2013-2014 ~ 2018-2019 FE IR » T
ER#ME | 22012~ 2016-2018 FE 3R » T H[EEfG 2 | HA 2012-2016
2019 FFEHER > TRETE ) A 2013-2020 SRR -

—  ENRmEEELRES L QAP EITIBISLEER

TEETEm T oy E g vh IR VAR 2R DAL A A i B Ry + 2
> AR EEL S EER S LR SRS A G e & ERYAH
B - N EB R E NS EEREER S (EEE -
2002) - E Ew A0 A BRI AT AR R T2 R IR 2B 14 4% AR AT 22 (Hors,
2008; Nossck, 2008) o #54 484& A AT —4FAH EL AR EU MR i (R - R AT 4
WZ AR R B AR T HEBES B mANES )T - Kt
L QAP T — B RIS IR —Fay E M bbh » B 7 f A AH
{48 (Pearson's correlation coefficient ) #{{H 0.6 {E Ay FH DL bR iy AL 48

( Danowski, 2011) > JREIFEEA(GEGE S AU ROR -

® 4

QAP EEE IS ERAIT DT
AN ZHERR L B AR R I
2006 -2007 418%
2007-2008 508+
2008-2009 796%
2009-2010 5447
20102011 314*
2011-2012 539**
2012-2013 594*
2013-2014 635%
2014-2015 T759%
2015-2016 836*
2016-2017 T15%
2017-2018 1427
2018-2019 4727

BTHRR - AR 5 ** R p<0.01
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e 4 Al 53 > {£ 2012 FDAFT > FR T 2008 12009 £ { F-HY
EUGmil A m AN - Kt E i —FEE —ERENESR > B
RESEA R AE 2012 SELUAT > SEAGHIEGm AR Ry B — - AHRBE#RE )
HE 2R LAREEEGEE] - BEFEEVIEERATE - 1 2012 F£2
TRAVHEEARDOUE - £ 2012-2017 S 2 HE A EIE - I ERR(EA
2012-2013 SEAHRBEABET IR #24T 0.6 - HIAHH 2012-2017 FAYEL
B o AR A SR A — 2 ZR0T0 > 2018 SR e 28w A AH (U AT
12017 S 2IRmIGIAVAEIE - 1T 2018 FEAT 2019 £ 7 FEIAYAH {DUPAE RIS
s -

2012 LU B GRS A 2 FIHVRE BRSO B & - Rl fE
2012 % 2017 2 > Feri et LS g e RIS EFE S
ERRME—PERELEDHEmAERAESR - WG HIRAEAR = R
ATRERUE R o TROTRAMER S T sl B R -

h ~ §Y5@

H QAP EALTTAUETHY R UGEmAAH OE (25 ) tRB s
SR BAFIAT LAGR 2012 S Ry BB R B i 28 1 R RS Y 73 SR o BRERY
ASLERESARAVRIEATIR > SRy TSR IFERT I U774 A SRR S 17
A H S Al aE S IR HMEZRITSEAVE 2 - A/ NIRRT ERIY A
HEEFAREEAEE A A TR A - AR E R ERERE AR A e RS ks (A
MR HAERE SRR 2 - R R EE SRR - 5B — o IR
£ 2012 £ 7 HiEA 2 1% B A HERAY I E EREAEZR ¢« T Bl ) M1 T &
BUEYD ) > Adm i E—HERAE A FIR AT EBR AL g ER - £ 0 &,
IR 2012 £ 2 R IR B HIER " &dnfiorn T EfE
Py o~ THIREREE L MO TRETRE ) o W HRERAE AR R
1% 0.6 FYEEpY - 1 2012-2017 £ > SREGS L AT B ami i EREAEAR
et EES: -

— B R@mETEEREENEE : RmiEn  BoUEYIESE

[F]— EREAEZRAE A [F R I #aE 2 TR Ay e R Bt R
WEARTER - k2R R G RRETE R E — A E A — AR
K o FRAHTZE LREAY AT I GEE - 1F 2012 F£ 2 gl 2 1% B A HERAY
fEARERE - TRmfUR ) M TEREY) ) MPIRRERTELEE
BB S 7 HHEAAE 73 57 H B e s A4 T A [RI AL AR Bl S sl i -
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Fc & 22 B BRI Y SOARHIRES

"R BRI 2006 5 0 IR & HEL 2003 FERBUG
FIE R R SR IR R ECR AR (HPERT ~ tRE% > 2011) - X
HIEAERA 2011 SR L HF RS - BUFE TS " emfEtE
HUEL ) BOREEARERB R iR L > AEAELEYIRIE LA L
AR > B T RnfUR ) B R AR R SR EEES -
{HA 2006 FEFHEE » 2012 FEZ18HY T B BN | EZRPHHIR T TR
oo~ TEE - THRE) FHEEAL DUk T, - TREEE

ek FERINBUR B REBCRAVHEE SR - TEERE T EERE R
RIS CE Y > 2006 FEAY T BT | AEARA ARG REE T Bdn T
B, ~ TEUR, ~ TEL PUE > BURHMHBRENESEER
BURINEAR S S BOREAVER - EUZERENEE L - [HEE
& 2012 FZRET N LAERET BTN ESE ) > BUREARAIRIEE
A F A RBRASHIANESE AR - e & 8
TRAEBUREHEAIE I T & 5 R R R AAVERRE - (EAEARAY P i —
DR - BihzE T BURHE S KRR SR TR E - B4 BEE
AUETENBERA G BHE AN - LRI BCR ] E i Bl & 5 B A &
Wi K o BURHRBR S IR RIBURE 2012 21 - BUFAI{TE
Bl Fs T SRS H A ARG - 2006 Y T BTN | IEREEZER
SEEAVEN  BORH TSR RENEEIRZIIEE - [Ba T HMe
#% BRI AR RRE ST IV RR T SRS A S P AR B
e - AEIEAREE T > EREIRNVIISEEEE SRS ETER
IMIFEE BB B AT RE - (B1F 2012 F 218 » HEASHBERAYH]
JE ~ STHR B R A R - BUNRRIE ERROEE BEUT -
SRS R A RN S#HEREIREZS (2011) AYEE3R > HASER

BB T AL - IR HAL R @B E AV ARER - Ay A Gt e
FBUN &N EEER - B RE BRI -

FELUEY) ) HERRE R TR SRR - AR
{E/NERFEEIAY T RREREE, ~ TRETE, - T EmiER ) ZEER
EENEEEM SR " RS eI, BAAE > T ESEY)
FEZRAVHEN LA FEWFEL > EFEERESUFINES - U
K EERISREI S SRR A iETam - FAER B IR sl i e s -
FE 2012 FELART - T EEY) ) ERNCREER TEE, T AL FE
AREMATE S - REEGHIR TRE, - T FEER o BURILES
2 DIA N A RE AR B (R AR 559 - — G AT sE R IR R =
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EENRMERESEINERE > AL HERERVHIG - SR
AR (2006) ~ HAERFEIRSEZ (2011) AYBTFEEEIRAMLT -
S3—J7H » AE 2011 FRLZEFFEFER AT > 2ECA IR
BAERBLEIENFHREN > R BEFRGRFOEE > W
B EEMEER-PHE - HE 2012F20% - T2&, - TAL, -
"EEE ) SR LA SRR B S A A RO A R AR A
BE - BT REEAM R B AESRE - (REfReR A S
& W AT SRR E > STt RECE AR S R = E A
HuFIRE PR > AT R B R R E )R EL iR T is Rt v]
fe THREEE - TRETE ) EEEALUEYHR R B HIIE R
RIS -

G LR - TRt ) T EEY) ) ST ERE B AGHE
REEHVEBHEE - " &mfEn ) RN EER IR BUFEE E
AEPEEEIAT - T EREY) ) ERAENE R T IEE
BB ) (SR B RN S EL R SORFRETE © 1E 2012 SRR BBV
ZIERR AR - FEYMI R R RS BUF BRI R A E g S
RS BB I ER U EY 22 2 % (Tan & Shaw, 2018 5 Dibden,
Gibbs, & Cocklin, 2013) - [Nt > FEEGREE FEESE n[RER Y2 (L& L
ERACESEL R TBURE DO - G DR IR P 1 B Ry & B T B R A
e > i HSRCS VI B AR B B T BT AR (L -
g TR ) A EREBUT R RE R e & 28 BRI
SERY TR ) BURK - FORBUFEEESUFY LA L & ALY E I S
SEhNES - A FTRE 2 RS ATE B B IR DR BRI ARV ST - i
ERLTTENGRIIER - NI - FEAGHVERNE A HUE SO B B
& B SR EBUREERBORT & KRR RAVERER P -

- EURmENEREEER

QAP ST T1E 2012 £ 2 (R —FHIRE B ASENIAT— S AH LT
ARERH MY > EARASGHNE REEE - £k 31 > 2012 F2
BRUEFEAENERE " &R ~ TESEY, ~ THREEE
M TREPE ) > B4EERZEDEIRT 4 K - WA HE 4 ([HEH
A LA R 2E 2012 2 Z R B & aiff B AR - [ERFRMIES &
HAE - HHEIRES » DRSO R E R R St & B -

FE2012FE21% T Bimton ) ERNREEZ AN HZRBUTBERE S -
BHUE T HBUNEBEE - MERAERE RSB ERANZEX
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ERLEHREMEINIRGANEER - (HER TEEBUMHIRE K
BN - B BARRGE T RACH EYIMRDE - BRI R S A E
PIELEL I B L T BE A AR A YRR I - S EARHE RO - R IE
LR A T8 %E (Dibden et al., 2013; Tan & Shaw, 2018) «
RIAHRES TTEEEENEHBCR (KPR RFEEma A EHE
B EY) R IR YR EZE AR IMETR ) HYERRL - SRS IRV & T LifeEs -
— JT BT RE DAL R T B (45 - (EHE HY B SR AEEE DI FE R TRV AR
Ko BT EAEERIBCRAHRAY S T BRI E N (B
Z BRI 52 B [R5 B WA - TEIEARSE T - BLAS(E DL R IAE A
IBCRAHRB R EARTE BB B HIEE - S A S BCR E i F 80
"B MEAREE N A B s .
2012 SEAR IRE NS AL T A EY ) fEZRAIRFRE N &
W AR EE AR B B EXL > FRNBNEEEE I G
it o HEAEEEN EmEAEE - FEH 2 AmNERERE AT
(Augoustinos, Crabb, & Shepherd, 2010; Botelho & Kurtz, 2008) - {Hf¢
Aif NETAHEZR KRG » SRR 2 2 H R A S EY A e Y
AT RE R - DA ERARHYERE (Botelho & Kurtz, 2008) - [ /&Y #H &
bR T EEWEDSN - BEE S RIEE A IEE U E YR EES - B
o818 Lo N R B BERGBH T ER U EYIRV G ES - (B RE R BN 4G T R
PRI SUEVIE N U EYIREN R - BB ERZREEKE R
B oM R TS B ERS] » HEE T  E R AR A U E Y B R
BBV BRI T dn - FREC B S e RS BB AT T 5 2
FiotEeRAHIFRERE LIRS AR EE—(E
s ERR S BRI E R IR ES (2011) BIFE
% A B RS RS A RS E A AR SR
"THIREfEE ) IEZEE T 2012 FEAEA IR A RS 2 B
N TR E T 2012 FA BB R EFK AN E L TENERE K - 5
BRHVE RE PN BRI ERE — MO B4 > B 1E 1998 F£5tA
FRMERRN EEAREGR LA ZE - BIE RS ESUEYE RS F ey
B - BIAIEE] ~ BBl B - HEXE mRE Ik A FEEE
[HIEBE (Botelho & Kurtz, 2008; Lore et al., 2013; Yang, Xu, & Rodriguez,
2014) - RUFHRER AR ERNGEZ K T B R AN
T Ewm EEVR E S o 281 - EE R IE e 2 RS R B i R
HYRREE I - 1F 2000 G B H CBESEER - 2003 FE RSN
FEMR o BRI ETENRE  FERENEanHRENEELS
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BHENY B (EEEH > 2002 5 SERT ~ £REZ > 2011) > HIFEZ L
EHAG M A T RS - BARRCE M E DUEER fmEVE » phAh 0 B
B AN B A - LGRS EEUa A\ Y R EAE
MRIECR B~ BEEAS ~ R{E3E > 2009) - BIERRGHIM SR
B EHPE VR o B R A AR - HE 2011
T RKEBLZEMIRE - A HEUFRA B 4AVE) T BERSNCE
A R BB AR B YR AR B 7y o

TE Rttt e i B P IESS - " RETE ) BRI HBRE AR
FAHEE - EERHEEB RS - e eI ZE T —E
HIRZEE - Ho o MV ESGR LR T/ o = A E M 5% DA
BEBERSEUNE AT EHEAR » URIE Sl E 73 AL ]
HiNa[{EEHEER M (Maeseele, 2011; Lore et al., 2013 ; HEET ~ (RFE
Z52011) o H TRETE ) IEZREETNERE T RETERIEE
DY - R SR T HERE LA FHERNEEHE T
Eifl 0 REERAEENE SR « 14> T IRETE ) (EZRNE
TERRES 24 - — 07 I~ B[ B R kR RS A RRDE FE8G - RGN H
WAEEA E S BRI S Tt R T E N e ERE L e
SABHYEREE - Y T IRETERIEE ) R TEGE  BRE PRI
BAVBRERFEIE - E2EHS 7 HERIBCRAVEIE - 2 EoE
PIFE B i N E RV E R (RRETERIEE - 2015) < iEf#
BEUINHEHZEEMEARETE OBEWH  BARAS  REE
2009) - [MEMEEAEVRMG A2 A Ag BHEENHTE 1 E -
HaghAEn - T RETE ) EZRRR T A R FE R LA > [EIRR
TR R B AR - B e BEAERTHNERC AR
AV E g 3 AR EEIFEEE - RENEE - @& 51TE)
FHTEIEAEOE S G S B - I B R RENIEE -

&R BRI - 1F 2012 Fi2H R GHEENEGREZEERS @ (HE4E
D At A g sE ~ A HpE T PR AR B R R E I Em A - B
NS A R EYEE N B VB RIP R ERE - (ERREELE &
T B A 5] (Snow et al., 2007 ) o FEFE R E FERIBAVLEE » B
TR RN AR - BB AN A RIS B FE S (FERER -
2002) - HRFEGARIAMEER - (5 5 EERHREESE - EimEm
e 2w (Kasperson et al., 1988) o ZH&5ARER - BeplematnV ity 7 Fs
EtFERAYELI - BN H B KRR AT RENE - HAS
— Az S R B ERETE ST TP T RE R
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R 5 R REAIE: SRS IR A R WA 5
# -

AUTFERE R RER AT 8RB R T R SAS o HH B SRR A B = Y B
gt o W LAEEE T LB T R s e S A4S o RE AR o B AV AR
SHAL S M THRERE 2568 R e o (B Ry S SR AU BR S s S HE T T 00 B - TR
BRI i R R E E R 0 B RVERAVAESE - BB A
FEREARAYIMEE Bl - AW 7E 43R AR i e S B RS s 2012 4
SR ARG - 1F 2012 S DAFTAYE & a4 2 Ry h MEam Al - 2B
BELERIEE - VABEEFE - 2012 £ 2 RETHES YR
Al 1m0 ST - BIEE SRS R B PR E A EYIE A L G Ay VB £ EE
HAEH R EREES & HASFY AT REHRAEE - MU E
P ane R DS B B &I EAS - IS S T T AR
Y+ NERY), IER -

AW LAESRME Ryt iR & an i B sm i A D) AGRS > 5 H S
IR PR SRR T RE AR A RE T - SR P SRR AR AT DB 2R (LB 5 T
HHEW  SEEAESFYRTEERRE - RSN EHEN &G
PURSRE B R i N E & S BV EIR > A R e R S
FLEEEER o PIANER RSV R ~ BIOME B IR 5 7R S
DURe 41 8 Ee B R A B - IEARAVIRIE T RE (e (B R AR AN B (R
FFECR - MR B E A R B ER - 178 S 3SR AN R SR R EA R3S
Z(2011) ~BRELTBIAFAE (2017 ) S ARIRFFCHIRARRYARE « 2800
HENER IR B ] R > 2012 FHRER AR5 - [HEES
SR 2 RN B e (R AR TR S AR - Ryt th 2 B G S e
ABESRINZR - ABTIURI LR S A B o Rl A B — FRTR 2
THPBER - BB BRI F D - KA R R AR
R WREE 2o 5% A s T B H R M 08 5 B Y am a7 U EARETE - A2
SE PR BRI T M — 20 38 R
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Migk— : 2005-2020 FENE T EREHEED

# ] F5 keyness # | F%H  keyness
1 E%cC 5298  5354.1 31 i 565  571.0
2 KEC 2576 2603.3 32 PR 558  563.9
3 & 1860  1879.7 33 e 552 557.8
4 EEC 1771 1789.8 34 BR 550 555.8
5 ZEHEC 1406 1420.9 35 B 542 547.7
6 B 1328 1342.1 36 Rk 536 541.7
7 KEC 1239 1252.1 37 509  514.4
8 fEwC 1217 1229.9 38 % 494 499.2
9 ERC 1160 1172.3 39 &Y 492 4972
10 e 1103 11147 40 fHBY 490  495.2
11 Ek 1088 1099.5 41 &Ik 477 482.1
12 85 1073 1084.4 42 Fiffi 475 480.0
13 {i#EE 966 976.2 43 Rk 469 474.0
14 FHi% 920 929.7 44 MY 455  459.8
15 EEFEC 884 8934 45 BN 445 449.7
16 HEasmC 880 8893 46 [ER} 441 4457
17 fE#fE 863  872.1 47 & 441 4457
18 848  857.0 48 ZFE 433 4376
19 #¥H 781 789.3 49 THiE 427 4315
20 EK 768 7761 50 #2 420 4244
21 B4 C 753 761.0 51 ™5 410 4143
22 P 719 7266 52 (&t 400  404.2
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This study proposes a new research approach, ‘keyword network
analysis’, to examine topic frames of genetic modified (GM) food news of
Taiwan’s mainstream newspapers’ coverage, from 2005 to 2020.

In Taiwan’s communication research, traditional framing analysis,
using content analysis, is questionable. This is because ‘categories’ applied
to examine Taiwan’s ‘domestic’ news reports are mainly constructed through
‘foreign’ literature. The use of foreign literature as the framework for
Taiwan’s local research seems to be unavoidable, due to lack of GM food
media discourse in Taiwan. However, in the absence of Taiwan's GM food
news discourse, it would be difficult to discover unique frames for Taiwan's
GM food news coverage.

Conceptually, a broad definition of frame refers to "a central organizing
idea or story line that provides meaning to an unfolding strip of events,
weaving a connection among them” (Gamson & Modigliani 1987, p. 143).
De Vreese (2005) pointed out that frame is about presentation of an issue,
and for an issue-specific framing research, researcher's responsibility is
to figure out key topics emphasized by the text, among many aspects of
presentation of the issue. As such, while observing vocabulary selections
and wordings in news reports, researchers ought to analyze the overall
vocabulary presentation patterns of the text, and realize reporting aspects
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reflected by these patterns. Following de Vreese's perspective of framing,
this study explores patterns of lexical representation in Taiwan's mainstream
media GM food news corpus in order to figure out topic frames emerged
from this corpus.

We use keywords network analysis to analyze the topic frame of
Taiwan's GM food news. The keyword network analysis is based on
contemporary computing technology, by which algorithms allow scholars
to extract conceptual networks from texts (Diesner & Carley, 2005, p. 83),
so as to further explore meanings they represent. The basic assumption
of this approach is that the text is first treated as a network of words that
show their relationships with each other, and the position of concepts in
the text network leads to the meaning of the whole text or the salient topic
(Hunter, 2014, p. 350). This study adopts corpus-assisted approach of
keywords network analysis to explore network patterns of keywords in the
corpus. Further, by close-reading textual context of keywords of network,
we identify topic frames, analyze frame evolution from 2005 to 2020, and
attempt to provide social implications.

The research steps include firstly extracting salient and frequently
occurring keywords from corpus analysis, and then using the social network
analysis tool Gephi to construct a network relationship graph of these
keywords. Later, Gephi's modular analysis and R studio’s statnet QAP
(quadratic assignment procedure) analysis are applied to discern ‘topics’ that
vocabulary modularities (clusters) may represent.

The corpus of this study consists of GM food news reports from four
mainstream newspapers in Taiwan, including China Times, United Daily,
Apple Daily, and Liberty Times. The search keywords are ‘genetic modified
food’ and ‘GM food’. After deleting duplications and items that don’t fit for
research purpose, a total of 1,353 news articles were obtained (China Times
383, United Daily 441, Apple Daily 133, and Liberty Times 396). The total
tokens are 278,120.

The result of modular analysis shows a total of 13 frames found in
Taiwan’s mainstream newspapers’ coverage of GM food. Within these
15 years, the ‘GM crop’ is most frequently presented frames, 14 times,
especially after 2012. The ‘Taiwan Import’ and ‘Food Management’ frames
are the least appeared frames, only once. ‘Food labelling’ appeared 9 times,
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‘School Lunch’ 7 times, ‘Potential Hazard’ 6 times, ‘Soybean Products’
5 times, ‘U.S. Exports’ and ‘Farmer's Contract-production’ 4 times. ‘GM
Grains’, ‘Crop Planting’, ‘Forage Crops’, and ‘Biotechnology’ appeared
twice.

The QAP analysis result shows that there is certain degree of variation
of GM Food topic frames between each year prior to 2012, except 2008
and 2009. By contrast, the similarities between networks in 2012-2017 are
relatively high, even the lowest correlation coefficient in 2012-2013 is close
to 0.6. It thus can be said that the news media coverage on GM food from
2012-2017 are consistent. 2018 and 2017 showed a very weak similarity
in topic frames, and a slightly higher similarity between 2018 and 2019.
The frames that appeared most frequently after 2012 were ‘Food Labeling’,
‘GM Crops’, ‘Potential Hazard’, and ‘School Lunch’. They appear at least 4
times.

In addition, this study found that post-2012 reporting on GM food
conveyed a negative image: potential hazard to health may be caused
by people consuming GM crops/food. Even though the media does
not explicitly deny the value of GM crops to society, there is extensive
description of potential harm if people eats GM crops, and emphasis is
placed on the value of GM crops for its fodder use. These together bring
about the image that "GM crops cannot be human food". The media frames
highlight potential risks of eating GM crops, public opposition to eating GM
foods and the better suitability of non-GM crops for human consumption.
Meanwhile, it produces information, such as advantages of GM technology,
foreign experiences in managing GM crops, and the lack of land and food
ethics controversy. Such a way could prompt public distrust of government
policies and again reinforce negative perceptions of GM foods.

This study proposes a new method, keyword network analysis to
explore the ‘topic frame’ of Taiwan's local GM food news reports. Entman
(1993) argues that framing involves the level of selection and salience in
communicating texts, in such a way as to facilitate problem definition,
causal interpretation, moral evaluation, and proposing solutions. We suggest
that, based upon the ‘topic frames’ in this study, future research combines
Van Gorp's frame-package method to further develop a GM food frame
theory with strong significance of Taiwanese cultural elements.
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