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<Abstract>

[. A4 &
&9 22 3(Topic modeling)S th#e] &2~
E HolHERE F8 EY F d4] FAES

328 5 5% s gxevjely Slu
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Sujololq Bol S8 T,
Esjmayel U 57} wollel we,

Ex ZZo| AR4L NNY ZHow BE

)
duglEso] NLEHAY ELrdydES 9T
F8 4uEEES LDA(David M Blei et al.,

2003; A8, 2022) 2 NMF(Cédric Févotte

and Jérome, 2011)¢} #Zo] TS U(Bag-
of-words) 7|Rte2 EXE FE3= F3F
BERT(Bidirectional Encoder Representations
from Transformers) 3 o] AHd 7]& 7]
o2 BEXS FE5hs 30l ok dolFr
Y 7ike] BRG] dugFe A QHl

ofe] A ESo] LIt 7Hdstel, s

A Esh= A7 Aok
Hhd, eug 7)bke] ExYndd] o]

* o] = 202489 % AlFgtn w A AR LG ofste] ATFE =
** A Fldn HYHREY 1S, khkim@jejunu.ackr(FA A}
wkx Aot A9 1T, jacjung@jejunu.ac.kr( LA 2
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&S Tk HE] 33 e e g
24, To] 2 F4 7te] 9w H
1HT 4 JEZF 3tk BERT
&= WEET] £dst] 9w
1 ofugt Weto] H
Agshed 858 243E BY FUTG
(Devlin et al., 2018; A&, 53], 2022). ¥
EY)(Bertopic)> BERTE EZ R 730
HegozH EY F2 AGAHE 9tk H
B2 FARRY 24 £A471 shve] BEgS
ket Qlkar 7Hste], WA lud 7]Rke]
TREE FYsta 74k FRS EY o s}
Ax Z EFo] i3k EIZE(Topic
Representation)-< Y4 gt Maarten
Grootendorst, 2023). EHEH L 7} EH &
Fal= AT ST BAER AT BE
Io|| 4= TE-IDFS] W<l ¢-TFIDF 7|'H-3 A
st 724 B tigk AT E FE3Th

d o fo oo
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rS f Wowe
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e
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é“.:

¢-TFIDF+ 33 ol A EdsiA|v tf
& THde @ Edske o] ¥ 244 8
VA E Fodith e B ApEAS &
ol& TolE Aittol 2 MeElsty = M4 A
o IRolgt & 4 itk ol % WA EY
el dehz o 2 4] doldAgts, &

Egzo) AEAE Fo|A EatH T8 Tol=
A%Eﬂﬂxl E31A| oM, Ax EFEH 9

R A N el B = K e A o
F7HAQ BERRdEe AT Hart . &,
02 By 53220 A sig B

-1 a
Bae Agshk= A998 A2 e =4
da7t ot
&)~ E 2 5 (TextRank) = Ho] A=

(PageRank)®ll 7]qtgt B]-~E gk 7|H O 2 A],
el g 2EZRY dilde] 9 42 F=
sto] QOofH|l~EE AYs= 7]EFo|th(Rada
Mihalcea and Paul Tarau, 2004). B|=~Ez 3
Wil e Tes AEFo RN dol Y

2% 7o) ofP)2] Bk TelE aokHiES
55F 5 vk d1ED S0 7 B0
g8l AogA 12 B EHEDL A4

g Aok

3, Exrdo] HA BEY £ EY )9
S%%(Coherence)®} E¥ I Od=
(Diversity) & HUsIE + JEF g ofof
SlCH(Maarten Grootendorst, 2023). S HEE
E3 Yo dho] 9l ZAE 7}01] /\‘]E ﬁﬂ- o]

=
S B RIY ke AlRkskaLA dn 1
E3 7)gte] B ndy dAolx GBS
THe =]istel BEYud 3 oY= 549
A wYo=N BRI Ase )
A 5 9l WS ARksl A Stk B=RL B
Znd HHM GrERYS PHE S8k
Hro] gofEl2ES YO EM, c-TFIDF
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ChatGPTE 83 ax Edgoldy A
9] §84S FoluA it
B =4 A¢kshs Egrds piS AL

Allocation) H+= NMF(Non-Negative Matrix
Factorization) 52 WH-& drojmy 7]4ko.
2 3% FAES FE] ol dof 319
o2 gk LA e BUEE ERS
o] F=H= 497t Atk A=gHd Ve
g 2EQ| tho] 3t e 7% u 4u]7<4 3474]
2 Tejstel HMiES BT
BERTE UHY 7S 7o = | 141 =
e Tof 3t ofujA E (contex) AE
VA HAE BN T F IEE e
tl, EZ-S BERTE 7|Wto g o]——- grg
& WHo|thMaarten Grootendorst, 2023).

1

FEe 59 ERRAY AN 2 Ae 24

HEZL the] HgrEZRE 309 3}
Ae AA EFS FE3Th 19A00A= AR
g5 ?4_01_‘?_ 3)(Pre-trained language model)<
AHgtel BaEe] 2 BASS QulY WEg)
o= Wa zvmloﬂm QI HE 7L,
2 99E PASS 2RI 275 452
ol 99 o, G Melsl A
(Dimension)< 43} 3@ANA = 2+ 3
Sl tigk ERxds AR B Rd &
el =9 dAdolS2 TF-IDFS] WE<d
c-TFIDF(classic TFIDF)E AH&-3HcY,

197419 A4 el AAoNA = g2=E9
ZF ZAEC] YrHoE nluE F JY=F A
33 Tk HlE o 2 M 59
ol L= FAES AUHOE FAZ
Aolgks 7ol Z St HEIHAAE
SBERT(Sentence-BERT) Z# ¢ IS AH&-3}
of Hg2EQ FAES WEgoR WHIdTh
SBERTE H|2EQ| 452 YHld HEFS
= WHesly] flste] APdSks dojrdS AR
SlH(Reimers and Gurevych, 2019). SBERTE
FE g Ve thAlste] MEZ ] 4%
= Mg = Utk

28 A= PHlE Feg Wgkd EAE
o] ™i3te] HDBSCAN(Hierarchical Density-

ru

Off

p

[-mm

based spatial clustering of applications with
R R EEl]
(Mclnnes et al., 2017). HDBSCAN-> o=
(noise) #E°] °ldA(outlier)Z THI}E
UEF Tk o3 e B9 gle E417F
Qo)e 3o BYHE AL WA noh
Boe =9l 538 4 Y= W) o}

noise)=
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AAgE Bk #oja
T AUtk HEZ 1% i‘di}Oﬂ =07k A
UAMP(Uniform Manifold Approximation and
Projection for Dimension Reduction) -
Agstel Qg HEe] AAL Faw)
(Mclnnes et al., 2018). | HE ] 2}¢o]
7ol wet 74 ke A7bA el Ae ek
7V AR ARt vz A HEle 3
ol Yehd 4 TH(Charu C Aggarwal et al.
2001). webA, EEAQ0 #Rsket O Axe

Aee =ol7] Sl duld #E e AdE

AEE Y TN E FHAT T T
WIS © 323 QofSeleict Dok W
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ofh
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)
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5
!
ok
e
o
i:
%
—
=
S .
)

< —Erfﬂ Tl A i}tﬂfz} %01 5, T8
=< zh= WhE, - TFIDF WS EAEZ
T8 TATY THA ApEskE T8 ol
58 2=t F o-TFIDFE EEA &7}
olUgl AT @92 Aol S et
Zw o)A TFIDFS 7|53 Aojgt & 5= Utk
2(1) & ¢ TFIDF7} 2+ #3<] SAlto] 2 2
£ 228 Yehid Wiets &3 coll &3k
ol to] FRES rdtt thew o ¢
Uehs &0 t9] 23 HIEE Yepdth A=
7 e Ht ©ol Jlrelth thie Tl v
AA AN S8k HJE?E ojm|gict,
A= v s ZF F3ol Late dol 59
TREE ANkl o7t 2 o' WY

l

Tolge] FEdoh

4

]r‘Vf,c — tfg_‘c -lo

g(1 +

212 3= U=

Sl A2 354 onA
s %ZHQ?E Al sk, B2 Rl

4352 33X E(Coherence) 2} TFF=(Diversity)

A PN 5 oM 1 go] 255 Frh
$HEE NG EFol 3k dof 19|
HH duiol Yrht EeAE Bk A%

o|t}. NPMI(Normalized Point-wise Mutual
Information)2 &5 Atk WY = of
o] T Gerlof Bouma, 2009). NPMI+= 7]&2]
PMI(Point-wise Mutual Information) #|3%&
[-1 ~1] ¢] M= AskeE A Folth. NPMIGk
ol 19 75 EZY| SR=e £t AQ)
= PMIE Altel= 2lolth P(w) & ©@of w7t
s o] S43 $80) T, Pw)= Tl w,
7t 3d EF 54T dEolH, P(wi,w)T &
of wist w7t alg Eol] Zo] ST FES
oJu|gkt}. PMI(wi,wj) ol dtol ETHA ©o wi%t
wel ool Hohs ejujz} H}.

Plw;,w;) + €
P(w;) - P(w;)

PMI(w;, w;) = log
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AR (cosine) A& Al4etal, EE Hlal
g FARI ARl HHgo® SAHT 5
ot FARI Agls AR FAEERE 5
. 21(3)2 WE] X8 YAl FAR] AR
S ARk AolaL, A4)s ZAKRI AYE Al
*P‘SPt Aol X I,E X2 HERES] Al

oyo

g

XY
FAE V) = XD~ A0

SARIARXY) = 1 - FAEXY) - 2ld)

ojuf, Toj=9] UMY #E 71T o= IAKI
AZE ALK 4 Ath(Silvia Terragni et al,
2021). BISE WAl o2 B W MARAS o]
L3l FAR] AZE AL 4= o, Tt
AxE A 5 Itk = AxE 0,119
WS 7, 100 75 BEY 3t A
317 ek Zloly FEAo] Was ofv|gith

2.2 HXE QoF

H2E §oKText Summarization)-< 3 th4]
o7 ZEH2E dFS 4 Y& 1A
doiF o g A2 HAE QoFRo® WSk
ZE Witk "9 2E goke A 354 89
(Extractive summarization)®} 342 Q¢F
(Abstractive summarization) 2. =& T 3l

th 323 9ok didA Fa3d AN £
EE Tol7E 2 Ul BobA o]EE QokES
T8k Wolth F4E 8ok HAl
(context)S &8t Zol U A2
TS st dES a9tk ot

Hnﬂr

%Nl Ho &

2 golel7} glojof @), ¥, 54 acke
glol wlolEt B glojA] thapdt B sEd)
489 & 9k

FE4 aofe) gEAR] duTFOR G
Efar} ok g2ER T dugEe Fo)A|
@ = (PageRank) ¥ile]lE< H2E HolHo|

283 4= == M3 Zlo]ti(Rada Mihalcea
and Paul Tarau., 2004). 2E&3 ¢g]&
| 2Eox Fa3F Tho]

=] =
E9AE Al FREV} B Tl mE

A 2 ﬁi&*é 7§E°ﬂ uet 27 7}%—-]7} %)
AEh A3 viel a5 A WS(V)= A(5)
gh o] ALt
WS(Vi)=(1—d)+d=*

Wi

——r W S(V;)
V,EIn(V;) Zv,,rom(v ) Wik

2(5)lA (V= BA ViE 7HE71= AAH
o] RS ou)Ehd, out(Vye A vzl 7k=
71e B AEE vt Wk a8zl
7501 In(Vi)9} Out(Vy)7H ThEA| T, FaF
ag=Ql Afee sYsith wis B3 Vet
i Atolol] AR M9 7hEAE gt d
Ho|A B ¢ Fﬂ%oﬂﬂi TPz 2hA
ot OhE AHOE o]5F &S 9n
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ChatGPTE #-83 E#d 23S yeha of’t 357 A2l sdE
At} EFEAL 13k gol&3t 23 HlolEe= A 2y B39 AR == o, - TFIDF
TAEH 1A goled MEZOR A B 7Hke] Fath
=)

Hrdel SAvolSH RS vEes & BAog duss] fio.

EHUh 27 PolBe HxEgan gdn  <E2-old 23 Hol el Aae 14 Yol
aolsESe  Wges  mzRdY. o A Aot Yge X+ ATk oA
ChatGPTE B AR} 2ol Zgehs A2 WEZs Bieg b G882 53
Q52 o AT UL AP WEel, 8 = G2l Bey] BRolth WESAE
Aok HUEAS BEA £2H B OE Euve 4E4L ok R4S 249

- 115 -



FHBAZRAT, A33d A3E, 2024 9€

AoZ 7Hsl= vy, gl AEYIE T2 EY Hdo] g2 B4l & 7HAE Fos]

W} EHHoR BEY U 284S ToA ME A o]t

<¥ 2> ChatGPT 7|8t &% #3 Z1t

da | == 13 2lolE ol
- _ 40|=
HS HS cho{ 7| et EVpIT 2A} gllo|E
AT BF: o, HE, 34 | = AR AFFA VAL | i AAdEE TR IS
1 | HPHEA 248 E71e 7 oA 9 3, 2FE of | A9 ol BT A9k A A
0 = o3 o vPHA F4 Za.
AT BF: A=RIEE 7] | AFE W= Ade £ B | $5 o5tk ultke} o, 2
2 | & Ad EAY} =gtolB |, He 53} A8 T, 9 | FE v 9, dE w5
ke °]§ #e. A,
AT A 5, AALET, | GAdEs: 45 4 I 9 e AddEs PEAR
| w2 5 Avel WY 3| N R B b ) | ofgThe AA% A v >
23, 2a A,
AFE B Gt oA | AT Tk Rl AAEE | S 27E, 1] ARAR &
) | HNUER AN, $E B4 W olBThe A0T AU | ols Az BNE 27 &
| 7171 vk .
AT $2 AW AHdA, 2| 9= FFolo]~aY vl & | AlF T w3 Axg Ay
3 | FE Folot BF ofo]az | W olgtw, HVIARA FA, | 1 FH), AL WF AE.
d 7170 uhe sk
AT FF b 3l 53} | AT BF: AdE 2 AL & | AF B = s,
4 | &H5, 0 v 7 A | AT 25 AR BEs = AEE AAdEE A, @
7. ot R 2
Tt TR W2 "9AL | R 7] AFE A, IFH | AT W8 e AdES
1 | =FH, AHAR Folsiy | 2~ B9, AAg v B4 gl | S5k oflgthe X9k Adg vt
&4 A S = o7 34
ek ERk el G4 | dekk BX AX e AlhE Bl | AlF = A3 A A7)
2 BeA AR QI uE Y AL 59 olEThe | B4 8BS Aol AL
g 43 2l
RWAE 8% FE 94, 4 0E 6% R OUT @ | S5 27E AR A 5o
3 |oloh m A, =% ok | AE Ikm ole] FHZE | ofEThE AA% B4R F
Hslsh E44 B2 w 717,
$ ARAE 27E 0o | 9% BEololamd B | ANUEE o 221 A% ofE
4 | ololzmy, s ol | olBTRe, AWAL ATE | T AR Wx, 027] 4%,
23, 24
3 Sxot gk 4F A, | = ot A, IH- | $E W Fol 3, olEue
5 | 2FE o, miEaAoA AR, Her] BE FA 3733 ok HAE BE B
A 3
S5 Fol: W, BA o]& | AF 52 Mk HAE | AEES T 3 wS,
6 |3 HEE olF, 87 FE8] | < b, Fol FABI Hegk 9 AR 8, F2b o
=771 . =
AAEES T BA F | ANEEE AW FAT = | AT T B AL Ui, A
7 | A oEE, AA ke & | BB B, T HE I | 1d A 118 246 I
Siton B4 E
A% 52 we: Ana A | AF BF AUT U £55| 9% ofete shd, et
8 |3 0% A7l e 45 |9 Wi W U B ks | AWA Fol 4, B ofol 2
Fo 24 2 B

- 116 -




HEZ 150

$%e B =R AN D A 2

<E 3> EEdH HE 2x
¥ | Ehus sl2par eg BIR2 Huolse | 2M 5

1 284 270 299 271 1124

0 35 49 20 48 152
1276

1 274 71 255 250 850

2 27 231 34 39 331

1 3 0 0 13 0 13
4 18 17 17 30 82

1276

1 249 23 12 193 477

2 2 1 210 2 215

3 3 165 2 5 175

4 25 53 31 59 168

3 5 14 33 25 2 74
6 1 3 0 27 31

7 0 0 13 0 13

8 25 41 26 31 123

1276

<3#3>2 HEYo| =33 7} Edo] I
A= A M (Category)E LERIL
o} AYgHT0 0l tgete EFRIS ‘EY
o g8 EAs dEpb W3 EA47F
2847, = WS £A7F 2707, RHg=
29974 55 2m|3it) <E3>ol|A AAIE A
HaEe] M Bxo} 13 % 24 ol By
o og EQE?‘S éﬂ% laste] HH, &9
G 7 Aok 7|4 F
3 7]Hke] Qo ~EF

T3 23 BﬂOl‘ﬂOl O s EgiEdolzt
= Aolg}. <®3>ol|A] é_f%“ﬂd 19 ‘B39
A% AA WA HEGE BASo] (B3
o S|k <JL2>°1W =T Ue ve 2

o], 12} glo] B 9% Ay YLow MAH
HhE, 23 Poj B ik A Yoz A
At "E T 7)uke] 23} o] Bo] T
At EYEIES AAGL IS & F

oI}, <E3>o] AN oA EF1°0] A9
= vhbAoleh, thE S WF} 4
155 o] Saks BASo] o] Ego
s, <ol PRI

o) 13 ol e 9= B o A
B ow, 27 Fol e et HuY
S DA Y§OoE AYHUk 23 do) o]

Q)

>

hud

R

N

17 dolint o A8e =Ywdd AL &
Qg 2 glt. AFM B0 e ERE

2,3, 6, 79 A% 23 #o|Eo| oJsle] A
S B R0 AAFH JSS & S 9k 9]
aqa gm)r: =9 ;{fﬁlonxi E“Z:EEEEU} HE

_l

? U= % AW@E}. IHEE%% %5}04 EZndg
< s, =29 4 B uid Egxd
& Y2EQIS 83t v 2 EHEY
< ARE &+ Aok

- 117 -



FRA2~EAT, A33d 33, 202413 9

V.32 & EY oA E =2 Hots golLasty
ok HEY 7uke] 13} glo| 88 A= 745
C)x97]7)9] )23 2 SNSe| BdE 7t S EYEFO] 40%(12712 B F 67l &
Hotol| A ko] Bl AE HloEl7} AakE 1 9) AT, € EBEEL 7Iuke] 23} HolEH S F
th E2E dolele] 24 oo ejpjge St dNd EHEES v A4S 5 2.
QNo|ES T2 4 9r) EXndo g AfHow EHE‘_I 7|8k EZ Ry 7oA
o] B AE Ho|HZEE 2o Yol 2zsi= BRI BE2 H2ERAE Lo 20
TS B4 el Folnk MEZS H2o  TEHTE & 5 AU
Aokd Eg e Mo g, Yoy 7| B =Roix= g AEZT 7)|ute] Qoke A
WS Mgl T Ako] HlmA Ssgy 0 e A8 W WY Ves HEskith W
a4 9tk 1, WEY EduRd /)% Eqz gxEfT9] §3& 53 ERIH
TR B9 23 FEoA s HESS 5716t

& ¢-TFIDF] A7 A2 wjizol =
£& AgA wtgsh=d AV 22 Bl
g ATk

B =Box= wEY sble] EXydd 1) 71 Stk 4el MEY 7o) A

g == H
3hed < WHsta o]E SHS] AT o s B
P °

off

[o

f
2
N F
32
v

rr

L
(i
dr w

BolA YRl A5 FIAIN7

—
o

YrEla 7ES SRS e Agsg =
o WEY splog 225 7+ Exo] B3 B =EolA AR ke 712 SRS
8o Bl Ezl o] Ag3le] Eu goe]~ = AdsHA gHTo=A A 2] Mz
EZ 2Z3}7 0|2 nlelo g 23} thokxe} 2 S35 ST SHlA s R A
A ol Bg =xgoem, Ay Egude 4 TEAS SHEA AAPHO] JH. & =l
g3t 45 Aol FsE 4 A sy, AUT ERREE Wl Bdw =ikle |
B ERoAt A Erdy yge  SEEHN AFHSR I8 5 S 7
2839 BAF] YA HolEE BAsn O
T2y Bdvpdo] ¥:9 PHrlsgoh 1 A B =704 ARkg Evndy s B
3, B =R A Aok 23} Tl HA B Aol Agslde e a3t e 2o R
Yog Adster avHo g4g £ e WEHUAN Qisd EaRdd sMes
& sflstgnt 53, EYEAS @t g FHEINE WAVE G B8, B 2
e 4 EYe| F8 141%% Ags w@T olojxle] Z7b0l ZAZo] B ashy, Be o
& eg FUSA B BaAels RS S8 ATVEASE 8IS o

175709 24 Z 165700 “o=ol tiat gyl
EHE Bt el EqEde by
22 golBgsld A, HrENT s]ule]

- 118 -



e

g AS| AT PHES 9T
ek %‘ d9) 2 gl AERAY, AR
2"HAF, A3E, A4z, 2022,

A8 53], “BERTS &83 v|= 71 &
Al tigk A8 g AlZke), AR
ANZ"EATE A31E, A3E, 2022,
pp.67-87.

1, 745, “ChatGPT ¥ Aol =

306.

Cédric Févotte and Jérome Idie, “Algorithms for
nonnegative matrix factorization with
the - divergence,” Neural computation,
Vol.23, No.2, 2011, pp.2421-2456.

Charu C Aggarwal, Alexander Hinneburg, and
Daniel A Keim, “On the surprising
behavior of distance metrics in high
dimensional space,” In International
conference on database theory, 2001,
pp-420-434.

David M Blei, Andrew Y Ng, and Michael I
Jordan, “Latent dirichlet allocation,”
Journal of machine Learning research
3, 2003, pp.993-1022.

Devlin Jacob, Chang Ming-Wei, Lee Kenton
and Toutanova, Kiristina. “BERT:

Pre-training of Deep Bidirectional

Transformers for Language

HEZ 150

$%e B =R AN D A 2

Understanding”, — arXiv:1810.04805v2
[cs.CL], 2018, pp.1-16.

Gerlof Bouma, “Normalized (pointwise) mutual
information in collocation extraction,”
Proceedings of GSCL 30, 2009, pp.31-
40.

L. Mclnnes, J. Healy, and J. Melville, “UMAP:
Uniform Manifold Approximation and
Projection for Dimension Reduction,”
arXiv:1802.03426 e-prints, 2018, pp.1-
63.

L. Mclnnes and John Healy, “Accelerated
hierarchical density based clustering.”
Data Mining Workshops (ICDMW) In
IEEE International Conference, 2017,
pp.33-42.

Maarten Grootendorst, “BERTopic: Neural
topic modeling with a class-based
TF-IDF procedure,” arXiv:2203.05794
[cs.CL], 2023, pp.1-10.

Nils Reimers and Iryna Gurevych, Sentencebert,
“Sentence embeddings using siamese
bertnetworks,” In  Proceedings of
Conference on Empirical Methods in
Natural Language Processing, 2019,
pp-3982-3991.

Rada Mihalcea and Paul Tarau, “TextRank:
Bringing Order into Text,” Proceedings
of the
Methods  in Language
Processing, 2004, pp.404-411.

Conference on  Empirical

Natural

Silvia Terragni, Elisabetta Fersini and Enza

Messina, “Word Embedding-Based

- 119 -



FARAZEAT, A33E A3ZE, 20243 oY

Topic Similarity Measures,” Natural 21 2 & (Kim, Keun Hyung)
A7 e AEE e
oA AL, AAL BIAER S
SIS A A st
BRI aFE A2}
I leH, 8 ok
dlolEjlol 2, slelEplold,
Hgo|E B Sojt)

Language Processing and Information
Systems: 26th International Conference
on Applications of Natural Language to
Information Systems, 2021, pp.33-45.

Z T A (Kang, Jae Jung)

Aot A GstAtel @
Zo|Foirstal G AL,
yH st A Y} uhabekg)
& 353tk dA) AlFust

T A9 wfE ARsa
lom, 38 o= 4%
HEA2H], Al z"thehyE)
2otk

- 120 -



WEL) diedge] §3¢ B Enagel M L A 24

<Abstract>

Improvement of topic modeling and case analysis through
convergence of Bertopic and TextRank

Kim, Keun Hyung - Kang Jae Jung

Purpose
The purpose of this paper is to develop a method to improve topic representation by incorporating
the TextRank technique in Bertopic-based topic modeling and additional indicators for determining

the optimal number of topics.

Design/methodology/approach

In this paper, we propose a method to extract important documents from documents assigned
to each topic of a topic model using the TextRank technique, and to calculate secondary diversity
and generate topic representations based on the results. First, we integrate the TextRank algorithm
into the Bertopic-based topic modeling process to set local secondary labels for each topic. The
secondary labels of each topic are derived through extractive summarization based on the TextRank
algorithm. Second, we improve the accuracy of selecting the optimal number of topics by
calculating the secondary diversity index based on the extractive summary results of each topic.

Third, we improve the efficiency by utilizing ChatGPT when deriving the labels of each topic.

Findings

As a result of performing case analysis and analysis evaluation using the proposed method, it
was confirmed that topic representation based on TextRank results generated more accurate topic
labels and that the secondary diversity index was a more effective index for determining the optimal

number of topics.

Keyword: Text data, Topic modeling, Bertopic, Textrank, Topic expression, Diversity, Coherence,

Convergence
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