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PHE A1/ A2S

(Figure 1) The Schematic Structure of the Transformer Model
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Note: The schematic structure is a general representation of the Transformer model, and the
sentiment classifier in this paper has a simple structure with only positive and negative
outputs.

Source: Vaswani et al. (2017).
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SsAtERE 33 23 WY i 24 Akl R8-S AAEER71Y
= A7 T AARReER 3F
. EHE giAIR g s o] Folxlod 4N AT B A AR
7] a5Ate] Ho (bias) & oprlsh= Yelo]l B R (Table A-2) 2 (Table
-3)9k o] AR AN Gt} FHEES TSI
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o2,

1o,

-5,

Jo

e
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o
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fru
o
rE

ol

1

J

ol

30 %

= 1 £ ooy

14) BookCorpust FEHIEZH 11,0387 Aol < 7x4wnt Bxo g AH A HAE 28
olt},
15) "= SAAELYS (SEC) o] 3/HE 37Idel R BuME 7199 4 2 AFelrt

pN g =}
2FA18] 71€E 19t FinBERTAME 992% (tem 1), AE 24 tem 14), 29 2 &
A (Item 7) XS LLslctn 54010151'

16) A9 82 vwd YA 4 dol2 FAH ALGS dl HYH dol5o] EH|g
JEY HFHe dolot TATFE S °ﬂ"1 zte] 7k ghet. 1‘“301]5 E7otn A9 3l |
FH D52 T2 &40 dFst o] UFE g S HA HEE dEe U
o2k 8kt AV E ARG Aol & Aol EAA e AR = FEo] glth

17) ol B3] A E orldl= o|’dA] (outlier) & A A= winsorizing@} 22 wlgo|t),

$50] (Table Aol AREAAT} 7PIAF BAle] tId 349 AL wa S8 EA7}
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AR 2R E g8dte] R3S shgetet] v Aol 337 149 HlEo
2 F9| AolE Hole BvrY (unbalanced) AE2hRe Aotk dhgAtEe] 243
F4 Hlgo] & FOo7 Aolg BY AF HEo] & Hoant LR R HAi
gt 1 HjEhEe] HEwE UE B Bgo] A o PR B 7he/dol
mf - Eo}h 3xbel] AR AEAEIF BF 70% o] SHl&e] YehER 7h
BRIV} RE BAE FYoat BRAIE A4 10%9 A%ES 2 B o
A$ BAo] BAw FHow BEstoayn Add BRe 3 4 gle R
7b shgd) wEA ARE 1F e ARE Besjord F et et Bl
= 28] WA= (random batch sampling) W18 0.2 FAJo] ERoNA F5 F
Eolo] 29 5 3% B ok ANFATE B APelAs HA el

30%°] B3 B geA Fho] sl &E e FAY 5 WHeRE SR 73
o] H]&o] 50% W 50%7}F H= StEAtRE FAdsksith

2 ¢} Zo] nlEdE HAE 28 E o]7HEE (stemming), EA|©]FZ (lemmatization) ,
B8] (stopwords) A7 5o AAE] #¥S AA EZS}(tokenizing) Sk FA
(part-of-speech, POS) Z#]E 7] (tagging) & FE &
= Bl B4 9 AR E vHrElgith ot E A diA = Tl T,
Aule], ofn] F& A A AL onE WS o7t FE5 BA)FEoME W
FE AL FEAL FAE dEoR BdAY E80] AA Alolle dol AT
o8e ouE YEsA e @out FEH R 2ol (o], 1, A, the T) = A
FolA AAGE FAF B71e RN T2 &
AL FAo1E =7 A8l vhEA] B agk Aotk o] Fdl= d=e] 549

i=]
Peja FE2HH S AAok glt) o] & 93t 712 FE A EA47]= Python? mecab

A (morpheme analyzing)

R AR ﬁl*ld 93 3 A2 AV 2 F gl 3HE A ol
L 1v7} "i“% B2 FAAR o] 47 WAIE YA AU ZEARE ZAl ZhE o]
= o] tji-Folt}, (Table Aol E 2L o]42 SFARA Al2d
72? ol 1‘411 374—;—% Ur%é}&’il:‘r B oA ALE AL | Hle] 7t AN g
Vs o] 91& «“ﬂmo}ﬂ s dojt AA B89l “H grok
ol AL AT A2 gFARdA At o5& AAT
i @ﬂ (precision) %% I = 3l
18) %ﬁﬂé}*} AR el FHx2 TAH 1SS Al & %QL bootstrapping P} SAF
sty MAlE el T2 wixFES B AEe AV|E sEle ANCRERE HAR
B arn At Ndse 497 Bk

:[o iz

:Oé o]N



Al H=Ze] A& tEg B7k 7Y Ao AR 71

libraryl9 & Al-8-3}$3ith

U AEER7Y SeE e e A7 (validation)

ole] (Figure 2)9} o] gl EFAdxte}l kS v wste £%53H (confusion

matrix) & At BF3 23] F3 AR vlE 52 AL

(Figure 2) Confusion Matrix

Predicted . .
Positve Negative
Actual
Positve True Positive False Negative
Negative False Positive True Negative

Note: False positive refers to classifying a negative sample as positive, while false negative refers

to classifying a positive sample as negative, both of which represent classification errors.

EEYEHH YT 7 sl PREE ofeh 2] FEx, PHE APE,
F-1 score20) 7} 91tk &= (accuracy) & 279 F&=s SHohe S22 & &

AL
B oA A (true positive) = A (true negative) 2] H| &2 EF53E S

19) mecab2 o Zof A& e BAL Q&) s oy o
A7 NEE g2 e 2B A 7 dE e
AH&3l ekorpkit library (Lee, 2022) o= ©Al=o] Uch

ol

HH A

FEATANCA+RRATANTA

20) A &%= (Accuracy) =

9= (P )= e 18 & (Recall) = oot 0 8
AR recision = , A= (Reca - ,
LA FTATAAZA A2+ AATA

Precision X Recall

F1 =2X —
score Precision +Recall
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g3l S43th L% (precision) & 3771 7} SHoR BRI BE = F
3

< s & ERT eIt AE

LA 24 655702 iRl 69.3:30.7 HlEelw FEEEe AS
68.9:31. 12 T X 25 FH|E&o] 70%<l 74t dxEe] sk A3 H7EA
FE 8%, i, AdE, F-1 score’t 242 0.86, 0.87, 0.86, 0.862% 1}
By, F 3R Ao E vl HrERE7E B 0.89% YERTh A EECIA

(Table 1) Sample Sizes and Classification Performance Indexes

’ Original sample ‘ Modified sample ‘ Augmented sample
Number of responses
Positive 1,477 1,364 1, 364
Negative 655 617 1, 364
Total 2,132 1,981 2,728
train set (70%) 1,492 1,387 1,910
validation set(10%) 213 198 273
test set(20%) 427 396 545
(Classification Performance Indexes
Accuracy 0. 86 0.89 0.93
Precision 0.87 0.89 0.93
Recall 0.86 0.89 0.93
F-1 score 0. 86 0.89 0.93

Note: The original sample is composed of responses from open-ended survey questions, and the
modified sample is a sample that excludes reponses that are inconsistent with answering
positively or negatively, or meaningless descriptions. The augmented sample refers to a
sample that matches the number of positive and negative responses by randomly

duplicating negative responses.
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(Figure 3) Confusion Matrix across Different Samples

73

Actual label
Negative

Positive

Actual label
negative

positive

Actual label
negative

positive

Confusion Matrix (Original Sample)

250
104 27
24.36% 6.32% 200
150
26 100
6.09%
50
Negative Positive
Predicted label
Confusion Matrix (Modified Sample)
250
102 22 200
25.69% 5.54%
150
100
19 254
4.79% 63.98%
50
negative positive
Predicted label
Confusion Matrix (Augmented Sample)
250
200
150
100
50

negative positive

Predicted label

Note: The classification results are shown according to the confusion matrix structure of Figure

2, and the numbers in the table represent the number of classified samples, while the

percentages (%) below the numbers represent the ratio of the classified samples to the

total samples.
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R

)

Ak FhA| o WS BAF ook gtk 2zlo] Aasofof gt 7Abe] FE W&
of 7HEARE 2hAle] ek Zloletdl Ha& 7HEARE FAlel digh A5 whe-s
glaEs vehd Aojgt & 5 7] wEeltt. FHE Ase TUF MY v
ofui2y X “FpAE RFEA] 3 ﬁ% 170K 71§12 st ‘dhaste, 7Mgsts, 7t
AR E B NNAER, A, FHAE Ale o & 1= st 2 714
= AAsta, fAad 7]kt oHﬁL 7|l FAE] AE HaE el
7PEARY Aol BEE 1Al 20189 o] FHE A3 ddE APt HAH e
717k 2018, 1-2022. 6 0.2 3}tk ARe] AxW FRE EFT] TEIE T
AR ZaelM = Aot AR FAS sk PEARE whAeh Add
FE 202197 A& F7FsiE 20221 5ol ThA] Aaska Slek ol
d H dF FE /PR 3 3 A 24 A 0z S AR 2018
dol 62. 3702 7P ®skem 2019, 2020 Eof 247 42,670, 28. 8702 A 2t
sttt 2021 S0 oA 53 902 FEstaltt Z1A Higk 3t HE 71 7
Abell e =Ak5e] AlE wideitta 7Rgetd TRkt 2l 1 71kt 54
k7] ATzl 2018l o] 7P =3ka ol % el thig =it A
2019, 2020 <t F4lo] ZolEtih 2021 ThA] FEHY] AlXG ez
gk &= ohq_

23) 54 BE AAE FHe) AEE A MG 5 Aol v we] 4718 F glont
g EgEo] T Heh el OAE Fx 5 BdFel] 2022d 71F 2648 ] PE
A 47k Sheke B (@A, 202) 94 el BAE 2 B8 Aos pekes, E6
A% 91(2022) o] AREAG] SJ2hA TP TAlel a2 gl glolA] SRAES)
Agolt AN 4P S FAFE 5504 BAROE fo3 9ol G Ao Jekyt
B2 54 FFe AeEel 47 444 Aol Aekn ARerlehe FHgAd el
T ¥AE AT B A7) Aol 2 JPol 918 Ao BuTh 3 0y T
A% AANAA Ae) A2 grel FAZ e ZNAA AFYE A 2 hege e
Aoz Wrhwn gov (A48 9, 2019, 210p) HES(2017) & L 2 A A
FF3h w4re e Pethn Had,

24) FREE ‘of FNFL MO AAHER ole] ANER NG B 4 A=
8P} R dugn, deb Y 16=g BU 142 R 5 gad 7w
9% F glom, ‘gEsle BRY dsh] FA) BAE SR I Aag
oG 7AFEe] SoARel EFE A% SAGe] Hdeke e ‘dass A U
g3} RE Q2o Bol TP 45| B (sample bias) & Fol7] AN 2
24 vle) sk Aol Foh
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(Table 2) The number of articles and comments related to the taxation of
virtual assets by year

2018 2019 2020 2021 2022
Articles 32 54 120 245 75

Comments 1,995 2,287 3,016 29, 629 2,277

Average Comments per Article 62.3 42.6 28.8 53.9 30. 4
Number of News Agencies 14 24 31 54 27

FRB P2 B BAR YD AR Ame) 2o WA B AR
4 A5 2 FHeh 92e] 4 BAsl) 9 AR z}ez S4a 24
27} dge] S B BAER e A5 Zavt sl ot AR 4
T S

AEpEe 74T 92 7 99 723 2L A7 43 12370 92209 vl
3P/HHE BRE T UL 4FS THE PYRFE BRAGG. BF A%

(Table 3) Confusion Matrix for Article Comments Classification

Predicted L. .
Positive Negative
Actual
Positi 14 15
itive
OSIIve (48.3%) (51.7%)
Negati 4 90
egative
saih (4.3%) 95.7%)

Note: The classification results are shown according to the confusion matrix structure of Figure
2, and the numbers in the table represent the number of classified samples, while the
percentages (%) below the numbers represent the ratio of the classified samples to the
total samples.

25) 7P T B AR A FAC) TR AR AL AEE B A £0E B
e wep] BgRNe g2 eR s o) A,
R Se) S 12587000 11370 98 el B OR wiEel Hek 39/
F A% 439 AeE 929 St 1237000,

[}
=7
2=

26)
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(Table 4) Positive Comments Misclassified as Negative

Classification

Comments probability  [Results
P N
Comments contains words that are considered vulgar or have an aggressive sentiment
1 [&50] slow AlFE ok, At o37]71 Feto|u?? 0.2310.77 | N
2 |[AF70=ZE " 0.04 1 0.96 | N
Q1 7}px Zeflofx] ZWolAH =WE MYES AT updupdt
3 b d2slokA] 1A =He A = whatut oot ol N
Uled S84 28 Ales e =-AN
A58l kA W FAslEkaL.. 43skE A5 AE
A JUrt dssle ekA dan FA ek sl | Al 003|097l N

i)

Y FE A w3 glel

l.]

e Fgalet AlZdeS Foe Ao o4F ??_% 33
ofgt. - wFA} ANEe] =5 ol
- 2 ¥ 04 2 APl Asdds F oH “‘E‘m— 0}1 e]. o0t | o9 | N
‘ oy Tz Boz oh, whae| mEAEC]Y, Yo °J3£ ' N
[5ole], W9 NuEolo] wstel A Uekd mY FAAE,
=29 %‘6@1}*01]741 AL gk
|25 9 FAE HedloksiAl Z8edy 4 el 3eAE
6 0.11 1 0.89 | N
3 A o sAele
Positive expressions conveyed through double negation
7 |BERSQ FHEh AFS ¢ YAk 0.03 10.97 | N
8 |uitre Yl WFE $9sty, &FE 9% A whdiEet | 0.08 | 0.92 | N
SA 1], FH ook 71l A} dolARE FS AR T
9 ]X]T]]:]CQ]T]'H]]‘ H T1O.O4 0.9 | N
e o] zitel v HEE F= o] 33HAA
el FAHAE SFA] Fow, . FL AEACR EojeA] ¥,
10 ,TCJH P N f e S o Los | N
aatEe] Azt a8y, AaE Ea40l
11 |digse] S0 W3y gdsty, A48 A A st} | 0.08 | 0.92 | N

When sentiment cannot be determined by specific word combinations, but is based

Ho
KN

FE

[}

T

r1<>

on the context

UFg 2 g SolFa AL 49 F9E JAF

12 [ FAgete. &9 S st o] 527 thad Alsieta 0.04 ] 0.96 | N
sz, ..
:{O]O U\ﬂ-];( [¢) ]Cg‘ H_‘lj_l— ic‘)_];(igg_]—gl B3

13 A T, e e 06 0.0 | N
Szl ole 959 veln AT dAN WAE s

Simple error
14| Az [ 0.18 ] 0.82 |

Note: There were 15 cases where positive comments were misclassified as negative. This
includes duplicated comments in the same article (comment number 12).
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gk Tk wef e oid dEEe] RS BRA 24 94 F W
Jahd o ohe g2e] A SPT ALAE A4 2ol ek A4S
g 4 9Tk w9 AFANE Tlele] WA Y2e AN HHom P
TGS W) T A 4 EAle] s AR oI-E wmsh o]
ggo] wRe) A e A WekeA] RS AU F Uk

G2 ALl B T B 4 MBS Felslel AmER TRee] BF
sigom A3kt olel (Table 5 Atk 201835 H 2022, 62714 FHO= ¥

.08, 0.07= Hit 8% HAIW FH o
717} 2k 50% FEZ SHAIE T
Fathe 919 A543 vtdgitta sttgte A A2 16%Rto] 574
ghal G7ke o Qlok R B PEe) A= 593t AA P2 S 90% ©
itk ASAHE mEst] 2T Aol 80% ©]/d9] HlEo|th
29| 38 T4 vj&L Q2o el sAE0] FAehs Fota e Wo e
£ VAR 3l SH5IS Wl S 2 F9 AolE HoFErh Fola'9 ‘Hol)
= g2 FsAY oA de =44 5 YR ER Fol e A= Yig
A E) A= LIAIR AFH T3 ] ArR T F U WL
ejde] Ae=2 1458 = ok Wb Like; 9 Dislike; & 2H}
ol Mg} ‘Aol gk b Like, — Dislike, & i 2l tidt 7153
2 883 gk ol Zo| VA E nEe 3/ FA J9EY = N, N,
= 747 3% 9= 7, 7 HE Z H=F ot & o oo} o] 7+

AT

u

=
_{
;h

N

N
Weighted Positive=N, + ZI (Comment;) < (Like; — Dislike;)

i=1

N
Weighted Negative =N, + Y1, (Comment;) x (Like; — Dislike;)

=]
o17]o)A] I,(Comment) =1 if CommentEPositive Comments,

I, (Comment)=1if CommentENegative Comments

S5} go] 74EAE 1T A FAA PA] YT WFS 47} 2018-20229
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S
H

B 4%, 96%7F =0 o vl ARET 6§ & o] 3/ FH H&9 zol&
o] 2=
Fole'E wpthE AL, tha

3 ek ole dRACE

(Table 5) Sentiment Classification Results of Comments by Year
(unit: counts)

Unweighted Weighted

Positive Negative Total Positive Negative Total

2018 171 1,826 1,997 1,587 37,060 38, 647
(0. 09) (0.91) (1..00) (0.04) (0.96) (1. 00)

9019 186 2,101 2,287 669 18, 417 19, 086
(0.08) (0.92) (1..00) (0.04) (0.96) (1. 00)

2020 275 3,241 3,516 680 24, 804 25, 484
(0.08) (0.92) (1..00) (0.03) (0.97) (1. 00)

2001 2,404 217,225 29, 629 7,489 174,932 182, 421
(0.08) (0.92) (1.00) (0.04) (0.96) (1.00)

2022 166 2,184 2,350 680 12,674 13,354
(0.07) (0.93) (1.00) (0. 05) (0.95) (1.00)

Total 3,202 36, 577 39,779 11, 105 267, 887 278,992
(0.08) (0.92) (1..00) (0.04) (0.96) (1. 00)

Note: 1. The weights are the number of ‘likes” and “dislikes” that other readers expressed on
the comments.

2. The numbers in parentheses indicate the proportion.

r-In
_|

=
=
El
M
1=

4, o2t A

E 13 (topic modeling) & HAES] FA|E Qoksl= 7oz "HaEl] 1Y
S Zashe WHEA B (R9RRa, 5o
LDA (Latent Dirichlet Allocation) £°] UTH(HFE 9|, 2020). £3] L
S BEBPOE Qje] FAl] B9 AT U 20 HEE FAE 23

20) Zem] - o] (2006) o] FANE 25 BEI] A W e wetolt,
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dhe EYREYPo|th of7]dM = LDAR HE3 A& 92 7427te] 719=8 54
o8 Fo FAE FEstn 1 Ao} FEHS

LDA (Latent Dirichlet Allocation) & FA]o]] AFgH o] E 7|Wko g2 dAteE]s F
Aol thg G55 ANtk A olth BAKE AAl 4 HFE D, AR BoE B
o] ¢ K, dAA MY F o e N, dHA A 1A E w,,, TEIE
g 32O BF o, p7F TS W, ¢, 5 4 HolE0] kA EFo| £ gEYH
2}l stal, 6,5 dHA 247 7 BN s YEil= WE et b LDACA
© AA A W & dort 2 2AREE P(wy.p | 1.0 0105 210550, B)

K
o] @ 7t BEZlo] TEA W dojel] gt BE [[P(s | p) @ 7F #4171 Ad

i=1

D

EFEE [[P0, | o)9 AFEEZE Yepdtl, uebd LDAE #49) 3 toir}
i=1

HAENS A O @F ofefeh o] Mot FEIor 430 5k I

Bl
Mo
1
r U
kv

=

P(¢1:K7 01.p> Zl:D’wlzD)
P(wlzD)

P(¢1:K7 01.p>21.p | wl:D):
P(¢1;K7 01.p> 21:07w1;p§0¢,5)

_Hp(b |ﬁ HP edla HP Zdn I 0d (wd,n | (bl:K’ Zd.n)

S Bl Ve do= AsiHEY olgel o] YA A4 (coherence

i)
wgw —log(P(w;, w; )+e)

30) Gibbs MZH 7} Bayesian %45 HHs
31) AAIZE W& Roder et al. (2015) %

o _I
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1) ZIAfet SiZ2| A

(Table 6 & LDA 374% 5ol =4 7l 528 FAloln] 24434 7]
gER FYHeIg ot NAEE gt ANORE oM FAUA A4

AEE Ay e dolz Fuo] ek 2018de] A% A S
v FAE W) ZPIRe] i@ Bhale] S

A& 7MdstE A 4l BT 2 Al BAE sk Hkke] 53] G4
o} E sty Aol gk FAE ARLAEE
WeE 9 == Qvhe A AR Atk 20209 o] F FAE gt E T
Alell Aol tigt =0l A A o2 FF ULk o] Al7|el= 7PIAME ZAEA,
H| AT 7GR S ARl Al A A8 AL DS ZEe] gt F Sle
7)) FA Soll A =Y 7bsA Foll ek =ik Feojrt 2aEa itk
E Ax gl 7hssitt 2021d0% 2020083 FARE =2] 7} o]ojA| i 9%
SFa AH o2 FAE Fosldtie HE & 5 Aok 20223 7PEA
o et F o et =97k A&E 1 AAZIE 5 DA fra=dd A
Hol Al AR FHT Al AHE Soj7t AT FAf =2v 9l

SHH FAo BRAA B F UR0] 72 7IAREY] A folle 7PIARY VEAS
Aol o JAIAES] Q1A Eohs F3u 718 A Rl A 24 A |
Edte AHE ALY, 7Pkt Tled 23te] B EEAIQ] VleS A0
AU, dAFAES] TS ddsle FAV B2 s 1 & F Uk dE
E0] 201819 A% 28%2 FAZF 24 71&o] #HHE Aolier 202219
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(Table 6) Topic Modeling Results of News Articles on Virtual Asset Taxation

Article

Year Keywords (Topics) Counts Proportion
income, currency, stocks, profits, investors, levy, income tax 13 0.41
deputy prime minister, planning, issues, National Assembly,

. . . - . . ; 10 0.31

9018 information, policy, Ministry of Finance, discussion
blockchain, technology, market, business, bitcoin, real estate,

. 9 0.28

holdings, funds

(32) (1. 00)

Bithumb, foreigner, source, collection, industry, customer, profit 18 0.33
currency, price, market, South Korea, holdings 17 0.31

2019 National Assembly, next year, policy, passage, Ministry of 19 0.35

Finance, revision, news, information e

(54) (1. 00)

transaction tax, blockchain, tax, arbitrage, policy, method, tax, 2 0.20

opinion, association :
Bithumb, National Tax Service, basis, income tax law, collection,
. o 20 0.17
source, object, non-resident
investment, investor, market, digital, stock, service,

. 23 0.19

2020 announcement
amount, classification, acquisition, description, inclusion, value, 97 0.93

review, nature, margin, policy '
business, reporting, industry, enforcement, law, funding, % 0.92

establishment, verification, obligation, account

(120) (1. 00)

news, economy, protection, chairman, institution, Korea, 114 0.9

recognition, law )
equity, deduction, other, standard, application, margin, income 9 0.18

tax, amendment, case ’

2021 |bitcoin, coin, price, report, information, operator, dollar, National
. 154 0. 28
Tax Service

Congressman, Democratic Party, probation, deputy prime minister, 178 0.33

policy, position, people, candidate, discussion

(545) (1. 00)

investigation, presidential election, representative, public opinion,

Jaemyung Lee, real estate, news, generation, postponement, 11 0.15
election

income, tax deduction, income tax, parliament, box, apply, 1 0.19
scheduled, law, enforcement :

2022 | bitcoin, dollar, price, quote, US, year, outlook, gift, evaluation 14 0.19

blockchain, business, metaverse, problem, platform, technology, 14 0.19
work ’

government, protection, public, Yoon Seok-yeol, disclosure, limit, 99 0.9

review, permitting, preparation

(75) (1. 00)

Note: Keywords are limited to 10 or less, and the number of topics is determined based on the
coherence score. The numbers in parentheses represent the sum of counts and
proportions.
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(Table 7> Topic Modeling Results of Comments on Virtual Asset Taxation

. Comment .
Year Keywords (Topics) Proportion
Counts
country, investment, words, people, real estate, money 867 0.44
currency, money, virtual, coin, person, taxation, stock, 579 0.29
exchange, regulation, us ’ ’
2018 .
tax, government, thought, recognition, common people, 559 0.98
exchange, closure ’
(1,991) | (1.00)
stock, country, yours, regime, thoughts, investment, 801 0.5
economy, market, ’
tax, money, government, person, people, door, disaster, levy,
v 8 P peop Vol 784 0.34
2019 dog
tax, currency, recognition, bitcoin, taxation, virtual, income, .
¥ recos \ 697 0.31
coin
(2, 282) (1. 00)
stock, country, market, ant, taxation, transfer tax, finance, 776 0.92
transaction tax, us ’
tax, horse, democratic party, one, korea, dog pig 752 0.21
. thoughts, real estate, policy, investment, bitcoin, economy, e
2020 s poley v 602 0.17
country
currency, virtual, exchange, coin, recognition, asset, crypto 751 0.21
government, people, regime, person, tax, dog, income 624 0.18
(3,505) (1. 00)
country, people, Democratic Party, regime, election, time, 8660 0.99
vote, policy, next year, presidential election ’ ’
government, thoughts, words 5, 876 0. 20
erson, bitcoin, coin, real estate, speculation, market, )
, P . P 4,98 | 0.17
2021 gambling
tax, currency, virtual, protection, government, asset,
Y P s 5,355 | 0.18
recognition, country
coins, stocks, taxation, investment, exchanges, income 4,562 0.16
(29, 391) (1. 00)
virtual, bitcoin, currency, taxation 926 0. 43
tax, stock, pledge, abolition, investment, transfer tax, short
pleds 645 0.30
sale, dog
2022 - -
coin, thing, person, money, country, people, Jaemyung Lee, .
. . , 589 0.27
president, Democratic Party, Seokyeol Yoon
(2,160) | (1.00)

Note: Keywords are limited to 10 or less, and the number of topics is determined based on the

coherence score.
proportions.

The numbers in parentheses represent the sum of counts and
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(Table 8) Topic analysis of positive/negative responses from the open survey on
virtual asset taxation

Keywords (Topics) Counts |Proportion
currency, money, revenue, people, value, gain, funds 271 0.20
indiscrimination, investment, regulation, speculation, crime, 200 0.15
prevention, taxation, system, equity ’
unearned income, general, individual, income tax, tax rate, 195 0.1
application, principle, same X ’
. stock, property, case, tax, levy, applicable, reason, grant, .
Positive 186 0.14
amount
Responses — -
thoughts, positive, government, people, fairness, cash, 171 0.13
portion, work ’
taxation, income, need, economy, possible, kind, policy 168 0.12
transaction, profit, accrual, tax evasion, due, country, 164 0.12
taxation, use, recognition ’
(1,364) | (1.00)
risk, investment, money, means, taxation, injustice, idea, .
126 0.20
value, due, extent
virtual, asset, real, market, real money, variable, income 83 0.13
tax ’
virtual, money, law, recognition, damage, stability 84 0.14
) investor, loss, protection, institution, taxation, government,
Negative o . 73 0.12
regulation, policy
Response — -
tax, levy, transition, country, revenue, portion 120 0.19
tax rate, due, fraud, application, individual, burden, profit, 8 0.13
occurrence T
income, assets, virtual, stocks, trading, finance, case, 19 0.08
basis, equity ’ ’
(617) (1. 00)

Note: Keywords are limited to 10 or less, and the number of topics is determined based on the
coherence score. The numbers in parentheses represent the sum of counts and

proportions.
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{ Appendix )

(Table A-1) Demographics in Samples of the Tax Perception Survey

(Unit: %)
Demographics 1™ Survey 2" Survey 3" Survey

10s 6.7 4,2 5.1
20s 17.3 18.2 17. 4
Age 30s 19.6 19.7 19. 8
’ 40s 19.6 19.3 19. 8
50s 20.3 21.7 21.0
60s and above 16.5 16.8 16.9
Sex Male 51.0 51.8 52.1
’ Female 49.0 48. 2 47.9
Seoul 32.7 33.1 32.2
Gyeonggi 22.0 22.4 23.0
Incheon 6.4 5.9 5.8
Daejeon 2.8 2.8 2.4
Sejong 1.0 0.4 0.6
Chungnam 1.8 2.1 1.6
Chungbuk 1.1 1.1 1.1
Gwangju 2.7 2.8 3.2
Region Jeonnam 0.7 1.0 1.1
Jeonbuk 2.9 3.0 3.2
Daegu 5.3 5.2 5.5
Gyeongbuk 3.2 3.4 3.1
Busan 7.3 7.5 7.5
Ulsan 1.7 1.7 1.4
Gyeongnam 6.2 5.4 5.5
Gangwon 1.5 1.3 2.0
Jeju 0.7 0.8 0.7
Professionals 8.8 9.2 10.7
Self-employed 10.1 11.0 10.6
Occupation Students 10. 2 8.9 7.8
Homemakers 11.0 9.9 9.6
Unemployed 7.0 8.2 7.3
Employees 52.9 52.9 54. 0
Less than 1 million won 3.9 3.7 3.2
100-199 million won 5.0 4.2 4.1
200-299 million won 14.7 11.1 13.6
Monthly 300-399 million won 13.3 16.2 17.1
Income 400-499 million won 16.6 15.2 14.3
500-599 million won 13.7 17.5 14.5
600-699 million won 11.5 10. 6 9.7
700 million won or more 21.3 21.4 23.4
Less than middle school 2.7 1.7 1.4
Education High school graduate 22,2 20.0 20. 2
College graduate 66. 9 67.3 69.1
Post-graduate 8.3 11.0 9.3
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(Table A-3) Responses Excluded among ‘Negative

Reponses Excluded
2 593 9lg =] Ak
RN Zol?
2ol Bug
715 7H3
& et 549 gl
...... =Yt A
Negative | B24& £ 2%
o ofvisieh
Ala A <
A itol et F714
o Eefof gt} ki
589 gl 22N
Fu
(Table A-4) Negative Comments Misclassified as Positive
Classification
Comments probability Results
P N
1 | B82 9% A Aee AAve % 0.87 | 0.23 P
2| Tk Ul o] Yok AlgE WA 0.90 | 0.10 P
3 | 2L vlolH A2l YFE MoldE EERE H&A ¥ | 0.91 | 0.09 P
4 [H]ZA7} oo} 0.57 | 0.43 P

Note: Four examples of negative comments misclassified as positive.
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(Table A-5) Cases correctly Classified as Positive or Negative
Classification
Comments probability  |Results
P N
Positive
1 [ 2 sllokAl.. 0.93 | 0.07
2 oA A, vgE PAE Ak vl @A 0.93 | 0.07
5 9A 2], FAolof Vel BAF o)A wk 1902 A 0.91 | 0.09
T of&d Aitel| B dEls T3 o] AA
ek IAAE ofx] god... I AEFCR 509X .
Ylan gaasel gun. aen, Az 93905 vag | ©P | ¢
5 | A5 Aesied dAeAA 0.97 | 0.03
Negative
1 |7V E4UE deig BAREAH)? 0.04 | 0.96
2 [7P3ARE TA 1del] 1099 o) HAS wiwt 10% A sk 0.14 | 0.86
3 @]%ﬂiiﬂi S eAte ] AR EARJNA] HATFEHFD 0.03 | 0.07
A3l e}
4 [AE BEAH IRAFAMREE SR = 0.05 | 0.95
5 |&UE stn &3 BY A &S v 0.03 | 0.97

Note: Examples of negative comments classified as negative and positive comments classified as

positive.
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Evaluation of Representation of Policy Public
Opinion in Internet Comments: A Case of
Cryptocurrency Taxation*

Soohyon Kim** - Jinsoo Bae™**

Abstract

We evaluate whether the contents of comments on internet articles represent
public opinion on tax policy through the case of income tax on cryptocurrency
investment. Internet articles related to tax policy are easily accessible to
anyone, and opinions can be freely expressed in comments. Therefore, it can
be regarded that the comments on the article represent public opinion on the
policy. In this study, based on text data collected by surveys through random
sampling, we train a transformer model to build a sentiment analyzer that can
classify positive/negative opinions on the new income tax policy on
cryptocurrency and obtain the positive/negative ratio for the comments. As a
result, we find that the rate of negative opinions in the policy responses to the
comments on the articles was 80 to 90% of the total comments. It can be seen
that this shows a considerable level of bias compared to the negative rate of
about 30% of the open-ended survey through random sampling. The results
shed light on the process of collecting public responses to government policies
such as tax policies for determining whether or not to accept comments on
articles as evidence of public opinion.

Key Words: comments on internet article, internet public opinion, tax policy, sentiment
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