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2016132 72 o] AAYZIAMGNMT)= AHeiatHA W HAtel] &
714 ®go] dojt 3 dith. FEAAEHAE e AFELS o[zl
ARG NMTZ %4 QWA 71AH S L] F4o] o]F o] AgAte]
Wel A ZHAGT FEEIHWu et al. 2016). Hlo] AR AZIALe] AT
ZIAM71E G-5 HIo] A&si] FH& H7kgE il 9(Hassan et al.
2018)% 7AW Yol AE A7t Harie WY 234ES U v 331
At G w2 AT NMT7F 2243 AL SHolA] 7[AH A A2

* o] =i 20189 iRVl ek femdTAde] Ads ol #IE A7
(NRF-2018S1A5A2A01030227)
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Ao A& AF7F =5A e AT *Jﬂoloi 7hggto] o] ufj- o]
£of $314, T T2, W67 o 4

gk <do] Atelel] A gafi A Hl A 9
TAA Be SRV At 7AW ZMH F4o] AA EoMAof drte
A2 o] JATKToral and Way 2015). NMT 5% o]|Z 7AW S FapakE ¥
Aol ALl Aol 7]1E BAZIN 7AW vlste] F4o| A 3
g Ao Yehdth A7) AREe] 20180 gJol-slgddol s gider

o
Pk AT = NMT #eo] 7]& 9] 7IAMS(PBMT)ol| Hste{ BLEU
s BkAE NHAE FE 2945 7159%ia, Aw7F FrleAe
17-34H A EQ] HlAEoX HY FHo| QI7F Y ol Mavte Zles ¥
7}=]QtToral and Way 2018). HE3t E=t $lol|&] 9f(Toral, Wieling et al.
2018)9] AFolA = PBMTe] H|ste! NMTY| £ehHS 4 o] £2E-9|
Y 4 Ml Flolgtke Ase sl

TGl A JIBAA S W o] ?i%%% BLE
SR} A0} BAE Bl A Aol o
A3 F==S Hrigitt, add BLEUE 7|82 o8 7]74]1%1_91
AdEe AR Hlwste] o3 dide] X HlE=
(Papineni et al. 2002)°.2 H7} A3E Lulsir]7|7] of@o) &gk
EZ 712835 9|(Antonio, Castilho et al. 2018)7} A& slA 0] H7lAb| wh
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2l Aol stk & ATl Aol B Ee SN ZAH S
AT 7545«] Zfo] & AT (text classification)®] A2 A sta 717
gt datglse] F WY Ruo] HY 5SS dviy FEs] ERduieAE
THeR AFE APtk ofF A HES Suet A dadlsol
T Y Reo AyeS Jd R gEgs] ERITH F Uy B Alelde
FHagk of9] AR HollA] £ Aozt EARtta & 4= vk of7l AR o)A
= AT 2899 g Aol gk AR F 359 Z1A 71 do] WY
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et 2n|se] geRst 32 /AN RS Vs AANg e B o
4 5, 10 hE o7 2 B Y 5, A% AQ L FY Sl Az
Wegel @3 % vt Bk AdA019)e Eamele] LA,
S gpgoz FANYI e ABES dojstat Bad Swed wwst
Stk 7 A ZAMG e ofFl, B, ke, Al 5 RE Wl cle] BAE
93 gl Ao FHUSI ofF HEYOR AR 5o dojrd B, o
RE BN 5, 9 4 ojd) B, A AY 5, 254 WY 5,
o4 Wg T e aTsE Fedd JANg e Az 9
dol @ & gk F9ekant

Ll v‘i‘%’(text classiﬁcation)%} 7&%“4 due]ES T A=, Az S &
E njolye] Al Folo|t}

olgl E"\ﬂi‘% 7]€% B q;qa TAZE oA vow o5d AL
< Asslshet] AREE T ok 7HY, s XEA o
EALNA Solee 7IAE FAEE ERsHAY, HAE glolEE A o

12 A2 HE ER7sAY, ovdaA 23 vds Zdelfle & o
o A B AFgho] A-g@thiAggarwal and Zhai 2012: 164-165)).
o s

A EFO gk oz AAHE-F(author attribution)’} A+=H| ©] A% H4L&
TAE ARPER Efcte 2o, A (NLP)9F BAgE Ado] Slo
o] FAlo| et A= AHEA SK(stylometry)o| g Foke] BHo g ofojxith
(Bokka et al. 2019: 152). AAHREFS] dvbd A$= 2] el AR 4]
B AHget] AFE dagsel AAEY £AE d5ARl F olEA gsd

B3 ARgste] Azt w)de] £A4E Adeke Zlolth o714 Az At A
g & 9lon o] Fie Az A ¥R FAE £ AEs %k 4 ¢
Tl = 7 1~ | A3 2ME stz /ol @ Mgt Mgs £
ANz HAFstm, T2, vlolH, nlo]AR2 AT EALY] NMTE 247 ¢l wWorta
ZHsto] 499 ¥ }{ of HATE| oBA FRE=AE AET o]

4 =
o). o] A% 3%e] FAMelel tulsle] el teel MeslsR T

il
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k-2 SHH(Juola 2006: 265).

o] Z& A Q84E AHESt] AAl B AYe Aldtke HHH dae
T E577|(classifier)gk i gt ARl vl oS /7717 ARSEE
ol =37 A&ShF(unsupervised learning)¥} A|=8h<F(supervised learning) O %
vtk 2k&skgold Fo171 "lxE HlolE oA &4 dE 4 F3l
=
=

ol EAE FJHEom FolFe W eE PR (clustering) o] g alE g

iy

§3} 4 gon e F

©
[e) = = o) =)
= TS § Y 2d

= B2t} Alloghani et al. 2019: 4). ¥ AT =

= Al 7= A=gs WY VAT BRI AHEE Aotk
Ez|(Decision Tree), 43 IH FA(Linear

Discriminant Analysis: LDA), ZX|28 3]##4(Logistic Regression), A ¥XE
HEL HAI(SVM), 2173 % (Neural Networks), HE Z#|2~E(Random Forest: RF)

5 FR7h 0SBk 4% ve 2ueFES AHeE] BiRe] g3 Aols)
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B4 dolE 2 W

w AellA B4 diolHe 28R o] A - @ 2A4S 7Y
7F doi= HGE 29 W 24 @ A 2ol Mgty 298 72
(translate.google.com), WV}O| 24X E(www.bing.com/translator) % U]o]H]
(papago.naver.com) &24¢1 W7]E Abgsio] 1'd A4S Fa1 2
THE M97] F 2879 WAES EH F 197709 WS AER FAEHA
dolg oA QJAIPAH S Human, 72 Google, Pl°|ZEAZEE Bing, Yl
o|H|:= Papago= 3E7|Fith }‘}7] 4 T WE> Aol 7] wZel ¢
= W&ol Al wE 7heAgdo] wiAlE ] 4 F3tel Aol Apole WA=
Agle] o]z AZAHL)

A7 AARE oY W vE HYrler 7uo A= 24Tt

¢

thEZAR & Wegrte] AFAT GGk ol 22 HloE 4ol 7]
Zato] M7t AztEo] ZAMY ATEd] g HEe] #Fos FFE
A e A AA A7 AR A7) 3% VA ArE B¢ HE
2 EFEEA B F A A7 AR Ud g2 =EITh

A7 E-2 1980 FHHolA 2000714 ERATI} Tkt 71A

1293 1 $91 2020 2, F ARl AA FHEAT o
2S5 Al Fagithe NMT7F 1 Betol] 2 oA £33 o
FIAHE FRoA ofE WSS HIleA S gela] f3F ExR & AT Al
HA AT AEd B Aok ZAClEAA ZIAHG 1Y 13 HYES
Googlel, Bingl, Papagol 2 3713l 1 2AF HAE-E Google3, Bing3, Papago3
2 %7]3sich

BAdolE & FEE 2,550,408T0] 2 7PE 2o HARL 3691 tho], 7}
CR e 62,056%01M‘3}. A2 bl A7]elM Aot s Ae 71
Ao Y& 77t HEdlA HIEHT A 2719 Aol 4F59] WY&
U WHFE7] wEe] ATt mAE G nHg AoE HAeith
714 F83 AL AZ Afo|zr}t AL WHARo] FTAERF A4S sk 4
ehbe A, H2elle ESE 248 2717 vl F2 9AES 7
1% FAEF AFE st 9 oH(cf. Harjule et al. 2020), ©t(Eder 2013)&
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B AAEEAA 3,000 A A2 dHeiiet &

| 13% B% 325 45 27] oA 2 BAE 9t Ao Bu

A AFstsiRe] & A7 MR ke wAEd e S 24 A
e gHE ffsto] AFAEEA(LDA) HHEU2ERF) & F 2 717
FuelES AHEIY RFE 7124 0% E 71% i %ﬂﬂ%ﬁ =

&

J dmeize FhE WAow AdARE Az EAE
£ ves PRl el B Arelie 100e] FNE ojgE 4
3312 AHgelgtY NEREDE 37 194 Bio] BRI} b &

& AT 830l @ QA el 2 wesal F A9 A 2
Az, A SARBEE o A% aahd] Wake] RF:
% sl ol Al BR IS WIS AESIL 234 B Ho
& Al ofel Al e 50 A B4 uRse =
So BRL e PIE AL A7) R A% D FHoh Frhe

o] Axo|thAggarwal 142-147).

T== ©

s

O 1 Re| rpart TF|X|E AFSSH SARE™ER| 24 0

Human
.25 25 26 25
100%

{75 ) ot 3= 0,83 (A0 ] oo

Google1 Human
46 54 .00 .00 .08 .02 46 .44
44% 56%
-don.t >=0.0099 - g D e
: :
Papago1
14 03 11 73
33%

didn.t < 0.083

Papago1
.00 .00 14 86
26%

and < 2.3

Bngl Googlel Human Bmg1 Human Papago1
00000000 .04 . .00 .00 .04 62120025 00005?43 000000100
25% 23%

Rattle 2020-10-23 13:07:24 u
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LDAE EA|2Y 3|AFAYI H=opx ]t S2k= 4 (s S8
o] 5 7)1 ulelElel] g Hksle] LDAE £ A+ tlolEAd t et o
ol A& EAc] Atk o] 22 B o= &4 7534011 ﬂ%?‘z} ﬁﬂ.‘%ﬂ
~71 2ol e 57 EACIA W qHo
]tH(Brownless 2016: 61-64). LDAE L ut ﬂﬂ%}’—ﬂ ‘Fé 7—% @%01] ﬂ%?‘z}
et =

TT
ﬁéﬂbﬂr AR ALt & 2A et FFaks Ak g2E A
Zo] 7} Hdhol| &3 FEE oS3t o] HA OM LDAE & ] kg
FHasbeta ek 2F BAREE Hoistete] Jot f MER Aele HUE 59
3 A 3 AYE HAdE sUES ¢ty metx LDAY H|seh Akedsy
AL S FAEEA(PCA) Hlate] et IF 72 © HE9| 5= 54

o
%0,
kv

B Ao REAAYIY randomForest®t 1da 3|7)A S AF&3le] RFS}
LDA EA4& Al 19770 W =S Roll @18 & dd9 @ﬂaﬂ

o
A a9 29 2 FAHHE FEoITE 1H 2004 d&
= 19771 F 79~89% Ato]o] AET o Ao §lth. ‘é
FogE WY HES Azt ZAR BRI TR ¥, Q3 72+ 714
-3+ Corpus N 1 olTRE HHIEolF] 1007)7F Y H o]
dolle F Hl= A9 10708 EAEIE Ao E 19770 W AL
WA Hto 2 YE 3o shue dugld Fd4os g shie H
o= A8tk thy Aol B A HAES HolHE AMSS
l

A% ARG AN 1 IrlE ek gk

l

a2 2 2ol

TR Corpus the a and to of 1 was in.

79 HT  Human 4.695687 2.693806 2.196695 2.633347 1.961575 3.7417708 1.4711810 1.330109
80 HT  Human 4.296624 2.804939 2.255371 3.061880 1.862822 4.2538006 1.9341946 1.327528
81 HT  Human 4.557004 2.126602 2.645824 3.142952 1.745471 0.1546620 2.4359258 1.325674
82 HT  Human 5.186636 1.988013 2.522106 3.079936 1.222479 0.5281586 1.5963444 1.572607
83 HT  Human 5.598160 1.904397 2.466769 2.914110 1.942740 4.0452454 1.9299591 1.514571
84 HT  Human 5.269530 2.600173 1.620063 2.715480 2.208129 2.5944076 2.0639954 2.450274
85 HT  Human 3.603869 2.283866 2.100895 3.032085 1.708815 3.2771352 1.6058943 1.288963
86 MT Papagol 9.562269 3.220660 2.452887 2.004188 2.233523 1.0170506 1.5355469 1.774853
87 MT Papagol 7.710896 4.130053 3.075571 2.196837 2.108963 0.7688928 1.8673111 1.691564
88 MT Papagol 7.623412 3.179893 2.867458 2.221759 3.096577 0.8887037 2.2009304 1.763521
89 MT Papagol 6.449266 3.783569 2.328350 2.619394 2.599550 1.4882921 0.6879217 1.865326
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WA RFE ARESH 4 23HH =otes ol 42 2019959 2020
dolHE WA 22kl 24 Aldsisich WA 29 33 27 40 o}
20199 % dlo|Eol| tistd Al A5 &7 AAE ‘ﬁ%ix}. a3 32
A 2 o3 A9E Bl O9 4 22 $XE YEESE e
ot P& Al MZE 2% HES L& RV} &3 AHE HoTrh
Bingl FE HH F 13719 HAE MZ 3 3 ANE A9 127} FE3
HATh MEEE E‘?i o & =7t 923 AE|T) Googleld 745+ 13
B 10031*115 BB oSt A7 AER] 1270 E 100HAE

71539k PEA|RtC. & PapagolS oS =7} 7HE Ho
15% SHA| Eete] 792 R AYEE HJAIN X &

22 2dE nEor vy 22 28 =29 F Utk

mlm e

3|

AN 24

A=

O mx £ (L £ mx ¥ L
yw

S il
A\
oxl

En)
o
3
£ ol M
4 B

A

S
9,
I
9,

T2 3 20199 RF oF Znt (ME )

predicted
observed Bingl Googlel Human Papagol
Bingl 12 1 0 0
Googlel 0 13 0 0
Human 0 0 12 0
Papagol 0 0 4 15
a7 4 2019 RF o 21t (MHEE)
predicted
observed Bingl Googlel Human Papagol

Bingl 0.92307692 0.07692308 0.00000000 0.00000000
Googlel 0.00000000 1.00000000 0.00000000 0.00000000
Human  0.00000000 0.00000000 1.00000000 0.00000000
Papagol 0.00000000 0.00000000 0.21052632 0.78947368
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TAEROIA OHAER oS Agwrt wl-¢ &2 4‘—101‘3}. apag014 75 =
d&go] IHAER Jha o2 HoxA| 571 Fo
ojmjo]7] W] 23 B FgLe ofyth ol F
AZo] i 7|AMA7]e] AHERJIAE 8] H st
02 7|AHA7] Atolo e oA3ALE- SRl FEigk Alol7t e Bl Fr
AR, Papagol® 7% 20HAE MZo] Humanl 2 FFE o 7|AHAY]
5 A 7Y A Aew Wit 58] bE VAHGT]dAM = |
AZo] Humano & w78 Aozt fitke HellA i A2 37tskat
™ Papagol©] HumanZ} Az|7} 7F 7Mgdal & 4 Utk
JETE 1d 391 20201 dlolHeld oW A3 UskE 7 NMT+= A
A9l ded dge Bl skt Ay #49 1d Fole 71AHY
]E°] Humanel| T 7WHAE712 o] o3l et e 47] fstd 1%
59 I8 691 2020 A ARE AvEAl 144k 22k B4 HolEe HE
A v A7) Wl 27}"“/\1 HAERO R AMRHE AMZ 7} 12}
S} Aol 7} At} WA B1ng3*~ el F 1400 AE 5 107071 A =] ol SE o
THAES] dF HIAzE HT Goog1e3—<l UNE Al 137] AEe] F&
5] B2ro] 03gMES] o288 712319tk Humane] A% 170E #|93)
1 16717F B3] oS o] oS B AL 94H A E %‘?ﬂ"/k Papago3-2 127
T 5/%F A 7% UMAl= Bing39t Googled A2 Ak E/E

18

JH

N

d3 4= LHAES Uelth olE 20199% 4 ZA¥e} vlmstd o
2 22 AES 25T T 9

a2 5 2020 RF o F Zxnt (M

Reference
Prediction Bing3 Google3 Human Papago3
0 2

M

T)

Bing3 10 2

Google3 1 13 0 0
Human 0 1 16 0
Papago3 4 3 0 5

a2 6 2020 RF o= Znt (MEE)

predicted
observed Bing3 Google3 Human Papago3
Bing3 0.71428571 0.14285714 0.00000000 0.14285714
Google3 0.07142857 0.92857143 0.00000000 0.00000000
Human  0.00000000 0.05882353 0.94117647 0.00000000
Papago3 0.33333333 0.25000000 0.00000000 0.41666667
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b B v LN

A, A AEL s AN A4S B8] TR SAA
e F4aw Aok o2 g 1009AEN MFMER FolAAD
W o5 oabgo] 069 AEY PE old3) FE LmelFol A
AES Has 73

AR, PapagoE Humanol| 7} 243 7|AM 72 Hreld 201913 23
7V FA1ER] skt ti4lell Papago WY A& TE 7AW sz &
X 7E 257 solu oE 7IAA Y719 1H4o] Folxl o] itk

(]

Aol AWNES Hes] FEUHH 20194 202018 Alelel] o]A Azfo] &
S Zholl= 20193 =0
ol ofstEo] 2020 d0E MAZ I =] MZ FAIA =

o,

olflel= LDA ¥4 A¥E 3 9A RF 24N =3 229 fi
< WA AFAHEES Ik WA a9 73 39 89 20199k o5 AHE A
B Bingl ¥ HumanolA 242t A2 & 7§17} Googlel @} Papagol & 22
? RS A AR 90 ANETL A vl$- FE dEE2 7E3)
a3 33 O" 49 RF 243 A9 dAshke A3z 2019950 =
AR gk opet Z|AMG7]E el o9 AR SEloA W
& 49] RF #2404 Papago
A5 BREE A3 g2] LDAE Papago AS<

AeaiA 2Eslgitt ol LADZ} d= 8= £ ¢ Ede AL B

bg 1o, o O @ W
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=
e~
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il
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oAFH, $Alol RF9| ¢S At wet v 7|AM 7] wlste] PapagoZt
Humano] & © 7ML B9 sj4fo] FaskA R 5t

a2l 7 20199 LDA ofF Zot (ME )

Reference
Prediction Bingl Googlel Human Papagol
Bingl 12 1 0 0
Googlel 2 11 0 0
Human 0 0 11 1
Papagol 0 0 0 19
T2 8 20194 LDA o &z} (MES)
predicted
observed Bingl Googlel Human Papagol

Bingl 0.92307692 0.07692308 0.00000000 0.00000000
Googlel 0.15384615 0.84615385 0.00000000 0.00000000
Human  0.00000000 0.00000000 0.91666667 0.08333333
Papagol 0.00000000 0.00000000 0.00000000 1.00000000

ool 29 8% a7 99 veof 9l 20200 % Hlo|Eo] thgt LDA o=
£S5 A EAL 20203 50l Humane olZ&-0] 20199 =9 929 Al E4 94
HAERZ FolA 1771<] A7 41_!4 T l67do] Bgs] EFEUk ol gt
sto] Z|AH 7] AEl gt d 5 T M= Google3< #1931l Bing3<}
Papago3= 217} 923 Al Eof|A] 71#*&5 MJEOM NHAER stFh
ol 1% 59 19 69 RF 239} 24%1 175t A3t 5, 2019004 1
de] Alzto] Ak 20200 % QIS 7|AH AL vl WstA Tty
Aok WHHE ZIAM 7] Tell= dE Z—i d S Hl&o] EokAA HA B4
sheje ke 2 13kl

37 9 2020 LDA oF Znt (ME )
Reterence
Prediction Bing3 Google3 Human Papago3
Bing3 10 2 0 2
Google3 1 13 0 0
Human 0 1 16 0
Papago3 < 3 0 5
3% 10 20204 LDA o= Zot (MEE)
predicted
observed Bing3 Google3 Human Papago3

Bing3  0.71428571 0.14285714 0.00000000 0.14285714
Google3 0.07142857 0.92857143 0.00000000 0.00000000
Human  0.00000000 0.05882353 0.94117647 0.00000000
Papago3 0.33333333 0.25000000 0.00000000 0.41666667
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ATk 20199 2020102 Hol QWA Z|AMA7|EL LDISS THoR
oA T2 ol Fstietl 1 A3 121l Hlste] 22| A Z1AM 7|7 A
7} A F8 AT Papago= A7l ©lE°] A2 ¥HA BingZ} Google©| Papago
o7 AYE A Fo olFd Fdelth 535 Bing? Google 1249} 23¢
HoEo] Hxe #Hos R7d vhg Wske] Fo] Ark o] wkslo] Papago
= 12}e} 22p7F FEH o R FAHlo] Wste] Fo] ArjFow Zof HIIth o
£ 3l 201914 202013 Atololl Bing®}t Google©] Papagost ARlE IA &
s|HA ZIAR 7] MY AYEEo] MR fARIAle Wdow Wit

B 4 ek ol A AT RF B4 49e snid
5. AE
B Aol dzbieAle 359 MY BeAE WY AEe
3 2%
wel AZe) A YAE deht 389 28 & JEAE ARG RF
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[Abstract]

Machine Learning Classification of Literary Translation Samples by

Human and Machine Translators

Lee, Chang-soo
(Hankuk University of Foreign Studies)

The current paper reports the results of a text classification experiment on
literary translation samples by human and machine translators. The original data
consists of the English translations of 28 short and long Korean novels by a
set of human translators and 3 Web-based neural machine translators -
Google Translate (Google), Bing (Microsoft), and Papago (Naver). Machine
translation samples were collected twice in February 2019 and February 2020.
One hundred most frequent words were extracted from the data and subjected
to supervised classification by two machine learning algorithms - random
forest (RF) and linear discriminant analysis (LDA) - for cross-reference tests.
The most important findings are as follows. First, Both RF and LDA classified
human and machine translation samples from both 2019 and 2020 with high
accuracy, with prediction accuracy rates topping 90 percent. This indicated a
clear distinction in word use patterns between human and machine translators,
which did not change much over the 1-year period. Second, in both RF and
LDA tests, most of the 2019 machine translation samples were accurately
classified according to their translators with prediction accuracy rates ranging
between 78 and 100 percent. Classification accuracy, however, fell visibly for
Bing and Papago in 2020, with Papago plunging from 100 and 80 percent to
41 percent. This meant that over the 1-year period the three machine
translators moved in closer toward each other, suggesting a trend toward

homogeneity in word use patterns over time.
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