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##  [textl, 819] YOi= == Ate] =5 43 | d&5 | & d& E0f =& 4=
##  [textl, 820] == A2l 95 g3 d& | 95 | d& €0 &4 d&5 85
## [textl, 821] Ale|l 35 g% 45 & | &5 | €0 & 95 & <At
##  [textl, 824] d& & 43 O T | §5 | 48 AL 1% &4 45
## Keyword-in-context with 5 matches.
##  [text2, 634] Y 22 9 HME =H| | BH |
##  [text2, 879] A dE Hel 398 & | 8 |
##  [text13, 128] I o224 olgl ool gl | 3y |
##  [text24, 549] G7Q 7|z Ly 7|g HRE | BF |
## [text24, 1949] Cistw Cistw 2|4 22 oM | 33 |
##
# g5 s+ ot o5 55
# Ad BHS 27 g9F oY
w22 J|Y ol Aty SE
w4 o 22 00 o OfE
## el B2 g4 OF HE
## Keyword-in-context with 5 matches.
## [text2, 232] HE Al O] Of0| ofglo] | &|O} |
## [text2, 434] O}0| O|2 E|Z2 AlZt E|2 | &0t |
## [text2, 542] OfO| Z0OIL|Of 24| OfO| OfO| | &Of |
## [text2, 683] Lto] oto] Est 57 J | FOt |
##  [text2, 8711 E©Z & ©A e[H4 7[el | |0t |
##
## O}0| OF0| sl &l Y+t
# ST 00U AlH AP oF%
# ZY Y 0[R2 =4 =A
## Y57 d2E 2| HiH A=
## ez ElZ Al 843 712
## Keyword-in-context with 5 matches.
## [text2, 777] A4 T2 2| #E S | 2[HY | =8} A 7|9] HEZ A
## [text2, 851] 7[0| R4 A& 4 YF | =20y | ¥5 2= 7|8 &8 4
##  [text2, 869] MY AM=F Y & ©A | 28y | 7|=] |0r &5 El2 AR
##  [text7, 5] =5 UM AIZE o2 | 2[EY |
##  [text10, 4] 0|2 2l&d &£ | 2[HY | 7I& A 52 T A7
## Keyword-in-context with 5 matches.
##  [textl, 67] Oto] AfZh O{E =fAt E2 | O |
##  [textl, 232] oFY HAISE 29I HE &4 | oy |
##  [textl, 497] MIETHA Hhq 22 22| 4 | oy |
##  [textl, 501] 4 O34 AtnAl Ed At | o |
##  [textl, 807] CHSH A[ARL HOt HOt dE22| | 0fd |
##
AL E QS A7t 28
e 2o WY WZ 22lE o3
w ATDRAL LA ARG O 23
s WY G A Y Y
# TOH S4B AE| AEf AL
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2 Aelete & AuE T ggtt

2 o BAO|A Totsolof & A

- dol9 BEs} ujg FUA 0 N 9A(AA FAT WolSo| B ofF Bo] AT ¢
£.2 29) Gefol L& Tojo] Zely o]F, thoo] akgt (Tl 2@TZCAN ] utet E o]
ol-$ ok A Urehd .

- QubAo g Bhe golsh A8 E A9, Tela 5] A5t B A9 H AT HelF
AFo] 9lom dolof AHgo] At ENY A5t A B F o QueE E9L B
- Aol QxUth

7 ET G 5FoF tro] 704~ 3, 3389E0], 307 E T

328 ¢ Held-out likelihood+= 100 A] X t}j o] & = ZFAAM| it} 2500 4 AZHHE

320 e semantic coherence= 3004712 S2-& HHESIT7| 3004 ) ]—?E o] 2| th7} 450] A
330 HH=

331 e Residuals= 2-30 77]'11 H]%é_} S Eo] E]'7]‘ 450“ /\'1 —’JEH 4001]/\'1 —’41']

332 ¢ Lower bound:= &H6HA| A& Al

m e Perplexity’= A% 5}7atti} 2571014 ghi AF o] %2 WHEThA 3574014 a1 4% T1elw
334 507 o A XA

335 e 1079 A] 307 Atele] Exo] Ats)] el 207 Ed oA HZAA ] L 7] A H o] A|wE
s WAL AW S TF 12T 07 vt AR AReA 2eutess 271
337 HZ5lo] 207 E®og AR
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Diagnostic Values by Number of Topics

= Held-Out Likelihood Residuals

2 g "

2 © T o

- I 3 < 3

3 81 § o7

5 ¢ T T T | | ™ | | T T T

£ 10 20 30 40 50 10 20 30 40 50

Number of Topics (K) Number of Topics (K)

Q Semantic Coherence Lower Bound

2 E

) QY

s T3 = ]

O - A o

o ] o Q 7]

= AN (] o

= M s o |

g ! T T T T T S 8 T T T T T

e I

(‘,”) 10 20 30 40 50 ' 10 20 30 40 50
R=a=ib) Number of Topics (K) Number of Topics (K)
## K  exclus semcoh  heldout residual bound lbound perplexity
## 1 5 9.377788 -20.4039 -6.662055 4.360042 -1004016 -1004011 1318.505
## 2 10 9.390588 -27.80497 -6.547531 3.131972 -968411.7 -968396.6 1251.515
## 3 15 8.864709 -26.66005 -6.556033 3.069624 -947194 -947166.1 1225.269
## 4 20 8.846668 -27.60497 -6.603015 2.994263 -939549.7 -939507.3 1213.160
## 5 25 8.999873 -30.62945 -6.631424 3.004979 -930963.1 -930905.1 1210.506
## 6 30 9.056996 -28.42308 -6.652538 3.137362 -925276.3 -925201.6 1219.142
## 7 35 9.125991 -28.46755 -6.654362 3.643879 -920232.2 -920140.1 1213.063
## 8 40 9.1839 -30.9445 -6.686386 3.815404 -914596.6 -914486.3 1202.886
## 9 45 9.216255 -33.42794 -6.626042 4.094104 -908615.3 -908486.2 1203.155
## 10 50 9.271124 -31.43572 -6.676295 4.429038 -904372.9 -904224.4 1201.685

* Held-out likelihood 1004 o o] 5 & 5}7}5}tt7} 450 A thA] B3t 50001 4] ThA] 5173
* semantic coherencet= 52 © 2 5}7}ol= FA| oA F7H57F 15, 30 oA §H50h= B

* Residualsi= 1004 FZ5HA B A A 2000 4] XA o] T2 A<

* Lower bound+= &H7tolA A& A%

* Perplexity+= 2004 ?H Z 4 o] Fof A} sh HH=

o 10719 A] 407 Atol 2] E o] Auta H 9]
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oL}, ol el gt EAEE 307]0] Eujo] 445t BA L} o] % 58 Afo] o] FHL AT}
A AR e

Held-out likelihood: 1070 4] Htigte 71235t T 28717 2A 6] s}etalttrl, 30-35 AFo] o] A]
ursHA) sh7ste, 407404 ohA] 37t e of 12 v 2ho] HAFE A
o]

ulx
)
filo

S x e

L E90| 57t 4L Jae
A== HEHH, 3071 e] EgofA] Heo] H| w2 g2l A& Helth= A2 Uedyth o=
71 Exqo] glolgof thal A<l sfAl& Al-sst =2 A7lol 2 &
AR,

Residuals: 107]]9] E7t2] §4 5| 5173611l 20-307] Afolof| A 2hbet Afs-2 B Ql & 507) 714
A 458 the -2, 20-3071 9] EF L7l A dlo] Hlo] B of] ZgHE o] Zof th A 5}=
A HE A= 2 & oYt o] =307 e EFo] HloE o] F R FXE
T2 ghe Hakl AAE S22 ABRTHL 2 4 ek

Lower Bound: Lower Bound”} 157§7}2] g/ & ¢qtstA| 50747 A5ttt A2, o] 2|3
o|Fof Beo] ¥ o4 A /AR & UEhd 4 FUTH =, 30719 ET oA o]u] Hlo]E 9
0 MU Fi0] AL S-S AAE Tt

Semantic Coherence: % 7] | 1ZollA 107712 22 3] s}t & 15704 A 1AL 7|25},
2571] shetet th 307H oA = ¥ 123 -& 7] F5hH shetet =
AdyHd= 7HA 2L glem, 307 9] E oA o] dyt/do] & &

910] BHE vl o2, = A4 E 3072 Ak AL
7] &4 Yt} Perplexity @} Held-out likelihood &5 o] %
Residuals= FA35t #3571 91171, Lower Bound= 2| &2 0 2 Ak

(s
rl}o il

1o
AT

tlo

rg
>
k1
i)
2
sl
tlo
i)
_O|L

©BE 40| 9188 HelF
. ol ole] M= 2] o] 2ok Ex 0] |48 3072 4451 Aol muol AL HAstoH ndlo)

## [1] -24.45019 -32.35187 -24.95220 -27.78681 -25.70807 -21.08110 -39.39862
## [8] -72.16872 -25.18917 -34.97596 -16.09075 -18.84093 -39.31211 -46.30967
## [15] -54.27163 -25.46350 -41.08829 -39.88471 -28.40016 -16.50017 -17.06237
## [22] -39.61342 -36.91644 -24.65313 -21.56133 -22.77238 -33.37082 -32.60928
## [29] -33.65343 -21.51034

##  [1] 9.446479 9.592248 9.239827 9.273401 8.854341 8.490021 8.967001 8.808211
## [9] 8.868868 9.341397 9.408449 9.758667 9.523646 9.314079 9.271962 9.689968
## [17] 8.898007 9.570456 8.694444 9.870958 9.818032 9.811191 9.031309 9.656556
## [25] 9.963895 9.804758 8.968347 9.180259 9.946028 9.719824
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Q
S 7 Topic 29 Topic 25
Topic 22 Tglpicl-é%%ﬁéﬁ
i Topic ZT@(E}EB%Qg
o _ Tﬂpﬂ?c]ﬁ% P .
z Topic 1 opic 1
> . i Topic 10
z Topic 15 TOPIC 14 OP® P ropie g 5
2 Topic 28
X
o
u o | TOF‘JI'i%-rIJ-g'ﬁoplc 27 _
lopic 8 TS
Topic 19
3 — Topic 6
| | | | | |
=70 -60 -50 -40 -30 -20
305 Semantic Coherence
306 ## A topic model with 30 topics, 612 documents and a 3364 word dictionary.
Top Topics
— I
— iC 3
| | | | | | |
0.00 0.05 0.10 0.15 0.20 0.25 0.30
207 Expected Topic Proportions
38 ## Topic 1 Top Words:
.00 H# Highest Prob: AR, 7=, 7|Y, 70, OiE, 2¥, %F%*, Z2, g3, 24
oo ## FREX: 7|&, AR, OfZ, 29, 714, S8t A3, Al 39, 2o
o # Lift: 7|4, 22IRE, oAk, 7|7, O]E, 2HIY, sy, 2EW, A5, g
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#it Score: ONE, &Y, A, 7=, 7Y, 20, ARYYE, A, 24, 7|4

## Topic 2 Top Words:

#H Highest Prob: YT, A|Zt, |0}, &5, &%, B, 257, &4, &7, &4
#it FREX: YT, Ok2, AP, |7, §2&, |0}, 25, iy, &4, 27

#i Lift: @2f, Of=2a|, 22, A, =70, Uithe, TS, ZAIRE, AR, ORARA]
#it Score: YT, Ot=2ai|, Ok, A, |2, 25, |0, AR, HAY, 24

## Topic 3 Top Words:

#t Highest Prob: W%, O{Z}, 22}, O|AL, H2&b, &9, d=, stu, 7|3, Zi2|
# FREX: 2bAt, U2, E|R, 2|MZ|, 27|, Bus, A, W, 224, 2=
#it Lift: 224, i, 287, BEE, 8%, 714, 24, g, g, M

#Hi Score: 3z}, Uf, w4, A5y, Sed, 29, g2, BEug, 2tA ) o}
## Topic 4 Top Words:

i Highest Prob: 7|¥, dd, ?dY, d=&, d=5, 224, 2=, AH, 24, &4
#it FREX: ZHE, &3, 220|AE, 7|Y, HIM, 08, &89, 34, ARUAOM, HE
LES

#i Lift: ZAHH, L2ZM, SASY, &3, 2, S5, A7, 89, AHSH, OlE
#it Score: 7|%Y, S2O0|QE, ALY, FHY, &3, YR, 0|E, 24, &9, HEHUHL
## Topic 5 Top Words:

it Highest Prob: 3%, Y, w8, &5, 44, 27, =&, 2, g, Y4}
# FREX: W3|, 7|&=, 4, 3=, ¢S, old=, stid, e=0, =0, ot
#i Lift: @S0, s, 0[d=, =Al, =29, Al%, st=0], WP, MduAl, Ay
# Score: oY, Old=, A, &M, =&d, sitid, =10, =&, A+, 19
## Topic 6 Top Words:

i Highest Prob: ¢}, 2, 7|, OMHZ|, 2, MY, 7|z, A, 4=, A
#i FREX: 2, 2O, Arg7E, &b, |, &9, 23, 0|9, 274, 843

#it Lift: 22}, A, 43, 3ol4, OlF, AHaf, =, =4k, g, A

#i Score: ¥, 2o, AL, AHZ, O1F, A=, =bdAl, 7192, 2714, &2
## Topic 7 Top Words:

## Highest Prob: 2|A}, 9|, w4, HEY, stw, 8, A|ZH, HiL], =, {4
#it FREX: OIS}, z{g, 2=, oo, o, 2Ah, Wi, HaY, =, ¥

# Lift: QIsf, Z{&, FA[F, 2AH ™, EHY, O9AL, Bl&, fld, dM

#it Score: o[ef, o}, Rz, A, U, SR, HAHY, S35, 32, oelAt

## Topic 8 Top Words:

#H Highest Prob: 7|Af, 2, =8, &, 0L, QIEU, 22|, Ald, T, 8
# FREX: T+, 7|, X, YA}, Qld, A, &5, e, A=, Qg4

#i Lift: 71, BAZ, A8, Mz, FX8, M2+, dE, ¥, 187, &3

#it Score: T+, 7[A}, AAUR, M, 2H, HIE, M, BAE, WY, UER

## Topic 9 Top Words:

it Highest Prob: ot=, O|=, o=, &8, FO{, LIO], ofst, 2, =2, 2
#it FREX: St=, O|=, ©2f, &AL, T, 2lua, =2, O™, 24, 204

#it Lift: 2wk, 22|, AL, WZIR], oold, M, 7te, BER, A8, A7t
#it Score: ot=, @EAl, €2, Ol=, UM, WX, T4, S, Oi0jd, AF

## Topic 10 Top Words:

#Hi Highest Prob: ElZf, Z2!, 2|, &%, 2}, A, 101, JHEr, 24 At
#it FREX: B, B, 7d¥, 24, 2ld, dd, da, dAL, 234, oY

#it Lift: 87, 22, 4=, oY, 8, g, 48, 43, A, oletzg
#it Score: €I, €, M, 22, A, FEH, A, 2|, A=z, Bit

## Topic 11 Top Words:

Copyright @ Chad (Chungil) Chae, since 2023 19



450

451

452

454

455

456

457

459

460

461

462

463

464

465

466

467

468

470

471

472

473

474

475

476

477

478

479

481

482

483

484

485

487

488

489

490

491

492

493

494

495

496

497

Report =l
## Highest Prob: O}O|, O{X, &0}, A0}, A|Zh, A=, 2, S5, B, Al
#i FREX: OO, |0, &, O2lo|g, |2, &4, &5, 0, 2], ¢}

# Lift: 55, €4, 7, HiZ2, =32, 95, 2y, 00|, 25, J

#i Score: O}0|, O, |Of, Qst, OOy, O}, =, 74, ¥E, &7

## Topic 12 Top Words:

i Highest Prob: &2, My, Hg, 7iE, FH, =20, 7|9, ¥, 2Y, 8¢
#i FREX: 2, d&, F2, d&, 7|ti, 34, 20k, MAH, HE, 14

i Lift: 2}, e, 8, &9, A0, eF=, olg, o, &2, viojS

it Score: ¢, M5, Y&, M, F=, HAL £, ML, WA, Y

## Topic 13 Top Words:

#t Highest Prob: {3, 1, 23, ol5, &7, 05, 4, G0, AL, &7
# FREX: 2l¥, #4212, Sd, M, od, AY, oM, gd, Fot, ME

#t Lift: M8, Alg, o, 25, g, A4, F5F, U0, AN, 55

it Score: 2, 1M, otd, BEMY, 24, B, MY, L, AlE, 3

## Topic 14 Top Words:

#it Highest Prob: &%, W&, A, 7ot, &4, WsF, 1A, 2, 7=, 2
#t FREX: WS5, 2|9F, 1A, 0|, dAl, 8%, A7, usd, B21M, 55
4 Lift: QE, WY, 3%, G, A, CHA, 43, 32, AHOE, Y
4 Score: O|HE, MK, T, DY, WA, 1|, AR, g, 3, L
## Topic 15 Top Words:

## Highest Prob: Y2, O{Z}, QA}, Yz}, &2}, W4, SIS, 23, &4, g2
# FREX: 2|1, @, eleff, 8, d59l, 2=, oA, A, dd, 24

#t Lift: g&eldf, 7, =4, 2, g2, o=, odd, 7Y, ¥, O

#i Score: 2t2f, 2[if, M|, 22, FH, 2=, o=, Wz, #7t, G4

## Topic 16 Top Words:

#it Highest Prob: 713, =&, HE, 7t=, AlZh Ze, 4%, Ed, Alg], HE
#t FREX: 71d, od, @&, o, d31&, =5, &8, 7|&, Al=ldE, &7t

#i Lift: ¢, &8, 39, B, A=, @4d, g7tdh, &8, RO, FAA

#i Score: /td, o, W&, =5, dFd, dH, 1, 9, o4O, Y

## Topic 17 Top Words:

# Highest Prob: =%, &%}, 2jd, 27, YT, =2, s, 0z, 1%, 04
i FREX: QYF, €2, C/HE, WY, &8, g4, Az, 85, A=, &9

i Lift: BT, e, k2L, 7199, A=, AE, 85, A5, UHE, 3

# Score: Y2, FYF, HE, CHH, EF, 2, 225, [, =4, 34
## Topic 18 Top Words:

## Highest Prob: O, WA, 2|44, 2, 7|, A%, &3, T, 3z, &g
# FREX: &9, 0d, 2d, 2%, 2|td, &, £9, 4, 58, 8s

#t Life: 7HH|7[, Bst, 22, A2, 5, =28, 805, &4, 89, B4

#i score: Od, Hd, 2, Y, 719, A, 2oy, L, 4&f, Z2

## Topic 19 Top Words:

i Highest Prob: 712f, Stul, Cfs}, dt=, Oj0{L|, OfH{Z|, 22, A[Zt, W&, Ot
#t FREX: Jef, W=E, 0, O, T4, T2y, 20&, |, Fsb, A9
i Lift: =4, BHE, &=, 13, FUH, 59, R4y, usF, 228, HZR
#i Score: 12{, RO, WK, 2Ql&, FLL, 7=, A, O, Atelst, Z2¢
## Topic 20 Top Words:

it Highest Prob: W&, otul, gH, Mg, &7, Ol=, IHd, O], &4, o=
# FREX: 15, stil, Hdzx, H, WAt 42f, A4, 2y, tfshd, =0

## Lift: W&, L0, &, =M 0|R|, SHAYCH, Q|Z|, WA}, SHER, CHE|E, ZR|8fCy
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#Hit Score: WS, Stu, Y™ WAl AE, O, stE32, 00|, Alg|, 0=

## Topic 21 Top Words:

#t Highest Prob: w4, 1, CHSH, =8, d™, Atg], 2hAb, J0Y, FoF, 24

# FREX: Qi7t, 14, ==, A=, MSCf, Cfs, &7t, 1sus, 28, 34

## Lift: ¢+t, OA|l, AWK, A2, HEFA, WS, w4, A9, @Hel, v
i Score: 14, QI, =2, 2T, NS\, AH, YA, ABIE, ARz}, A

## Topic 22 Top Words:

it Highest Prob: 27, 91, HE, &4, 5, HE, ¢4, O, =8, 227
#t FREX: 9/E, 5, UE, ¢4, 23, 2, 52, s&, 4=, A

i Lift: et 3, ¥Z, 7123, Hof, d1, &, U+, HE, 34

#i Score: R&, ¥¥, UE, 2+, ¢4, 52, g, o, <72, &4

## Topic 23 Top Words:

#it Highest Prob: T2HE 170 Qlel 7|, &, Zte|, 1, 24, 45, T2
## FREX: ZZ2HME  HAMHE  ZtS ) O|AE, Y2, A, AHQZR|, BEAH, 22 1
ZH

ZH

# Lift: #QAR], &Y, OAIH, MHE, EAR, AIHE, 28], &%, Zad, /A
## Score: 12, T2AE  HAMEE Q| HZ, A, &4, 0|AE, BAH, El
Fél-

## Topic 24 Top Words:

#i Highest Prob: SfAf, of|, &5, 2, A, MAf, ofst, 38, =&, 7

i FREX: S19|, SHAL, 2S, QAT 29, MAL 3, R3, ¥, &2

s Lift: SQAl, B2USHYL, 2|5, 19|, WA, T2, Mut, X 6L, Qi)
# Score: HfAb, otRl, 5, MU, ==&, ¥, A+, HAL 72, 29

## Topic 25 Top Words:

it Highest Prob: H&, 22, ¥, 2, d5, CE, Mg, 4|, A2, 587

it FREX: §%, =8, d5, 2&, 49, =&, 2, &4, =29, 24

#i Lift: g, =8, d=, 20, 25, Y4, 29, 94|, dF, ORIt

## Score: ‘d&, &, Z9|, 2&, d5, ZH, =, HE, FHi, ZH|

## Topic 26 Top Words:

#i# Highest Prob: OfZf, W2}, Z2A, 2|, 2%, TQ, ALg|, AlZt, 2|4, 2
#i FREX: Ofzt, g7, 2|, =4, SAtE, A8, 2o, Ay, =4, 99

#i Lift: 33, O, JAH, dloly, gz, B2, SA, A&, 24E, d¥

it Score: O2f, gAt, =2, 2|, SAE, 2O, Atel, 2%, |0, =24

## Topic 27 Top Words:

#it Highest Prob: OfO|, Y  O{HL|, ol=r, A|Zt, O|HY, 2, TR, 2=, stu
# FREX: ZHLICt, O|0E, ¥Z|, oY, T, A8, 71, A[S, AAL, BO[O]

#i Lift: A&, &, Ak, ¥z|, I@Ustn, J{Litt, YEH, =3, 8j0|0f, TA|
#t Score: Of0|, &, W[, FHLICt, ABf, 7, Of0fd, HIO[Of, 2A|¥, OHY

## Topic 28 Top Words:

#it Highest Prob: U, QlAl, &2, AY, A|AH, S8, 7|, 22|, Y, 7|8
it FREX: Y@, QAL =fO|Z, MY, BIMY, =24, FHL, 27t, L&, WAL

#t Lift: He[H|O[Ef, EHEl, HIMY, YHOIE, AP, 2m0[d, Z2f, MO, O,
2320

#i Score: Y&, A&, =4, UAL, HIMY, WL, 2f0[&, FOO[E, R0, st
## Topic 29 Top Words:

## Highest Prob: 1%, &A|, AlZt, LtO], ZHOIQL, aiZ, T+, A, &lot, =8
i FREX: 1%, 24|, oiZ, A0, H40], E&, Hi=, AlZh, get, A

# Lift: 24, 2%, 57, Ok, &8, A0, siZ, Hol, 9, 2o
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i Score: 1%, 2Al, MO, L0, siZF, AlZH, 30f, O, £&, HiA

## Topic 30 Top Words:

it Highest Prob: YO, EMH, OlF, OMHZ|, A=, o5, O, CHS, OIS, 2
## FREX: 20i, Ot=, Ofth, O{L|, EH, AtY, Ot#{z|, thst, EE, HAt

## Lift: 55, 205, g+, 55, &=, AFAY, 49, vlt2, 0L, Aot
# Score: PO, W, OtF, =8, LHL, Y, Oft, WA, &=, &=

T #lol=

o143 A7kt 714 713 ARe)
A3 744 Age] 39
o4 o= A 27}5t A Pl
2] 719 A} of ] el el
SCEEEE R
o34 7147te] At
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