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2|3 vk 7HE, AERZIAMSG ] g g rkek Q7 ATE g
7225 9|(Castilho et al. 2017)= AAG7|AHAGo] A wdof H|ste] 71
dug AL AT 1 58S HjHrlelr] Holok dta sigith
7IAA A 9] FHo] woll YA AN HZodle 7IAM S S EehH ol
g 31% AR/7E ot A7 S B3 ek o] EAld #ME 7]
2| o] IA NAE AT A4S nigtor FFA HrE s
Icf. ELT} 9o](Toral & Way 2018); £ 9|(Toral et al. 2018)) wH <
AEol dAE AAste HiEl(cf Ero]dEA7]-4A 2 3(Taivalkoski-Shilov)
2018; F-o7 2~ 9)(Moorkens et al. 2018)7} &&3staL it}

U A7 A A2 5o A A3 A5 A 2A3tE T 9l
Eull(cf. Hsem 2] 2019; ©]43keh AAIE 2018; AEAT} 75 2018), 3
s 2R AR T3 ¢ T d7e 7IAM I by 2
52 dUlYE Hlmste] 71AM Y] A} 0 /E A A 8= W-Eolthcf. vt
<8 2018; ©|5 2019). Lefut FHA ] Hlgte] M EH o] ofipe] T

stigte @ AN ZIAMS S EEH S vlE Agehe A oy |
A FE7E glom, aunt o= Fr TR ZtE HES Aiteled W
T o8’ (post-editing)Z} 1% (revision)= AF ok sk A8rolthcf. HIAIA|
o] & 7= (Besacier & Schwartz 2015)).
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Z2018)7F A71g 1A olM 2] Mate] Eg(translator’s voice)e] A
ojth. & Ak 7IAMGAE AR A2 R F5d g EeE g
A7IA @ @ 7IAMG 2 Az Z2E PR ¥ BE HAES B
sHAl Mdsle] YAA YAE AFH(textual ownership)= $<&se 23E ¢
< Zlgka AAGITE 2 AAREAS Y] Wl Mot Haele W
A} 3o EAH 5%, T o] A(Baker 2000: 245)7F AFI WAl £
AARD A thumb-print) ¥} # Stk Hlo]7& o]k 22 WAL FAE
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% 0 golshe 71Ed ZHE nEglh

(F 1) 24 2T Yw

PR EEEE EDE
Sl7pne A} Kim Dahee (2008) HT1
Kim U-Chang (2012) HT2
Google (2018, 4) MT Googlel
Google (2019, 3) MT Google2
Z1AE AL Papago (2018, 4) MT Papagol
Google (2019, 3) MT Papago2
Bing (2018, 4) MT Bingl
Bing (2019, 4) MT Bing2
ARRAE ALAN 7] $HS WG 2he] BAZ FAY EE Aol
wely] flstel B ATl AFEde] RS BE BAH BAS HA3
s

o WA, stylo Z7NAE AEdte] $] B 2oA 1-gram, 2-gram, 3-gram
% 3709 ofFthde] HNE oS 747} 500704 FESATt of fjrhdel
o7 dfgFew dAd" HSo® /1, 3-gramf]@k S in.front.of,
by.the.way 9t 2] 3709] ©o|7} QA€ ths A=t o9k 22 o3 ot
Hlo|E1 S Abgato] A2} (authorship attribution)ol ] Bo] &-&HE wW2$-
z9] dERG(H 2%-Z(Burrows) 2002a, 2003)S 73k &, o]& wlgoz garyd
2 =54 (multidimensional scaling: MDS)Z} 91414 73144 (hierarchical cluster
analysis: HCA)< A3l

BlEg-ze] dele = o3 ofdate] &4 o] AlE SHete W
How FhdkelA Adwsta (1) 1 ofglel hate] HAl Hatol Wi 2EHAt
S 2H o2 g & () AdE SHetaA sk F 249 2@k Aels T
gt} (3) B olFlell tiste] ofeh o] zgke] AolE T3 T (4) o] E FalA
s W gto] 9 glo] "k o]& o' YRl ofget 2k

Zc(i) - Zt(i) |

n

A=X
i
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ol¢} o] AL TA 7+ Al Al E(distance matrix) 2 YERATH
o] ol&sd A zte] IA(cluster)e THZE FAT 5 =Tl ojsh 22
5407 AMEE 34 SAEA 0] MDSolth Az|dER e w4 1t
A 1Yz T Fx

4

TR At F3te] e oF 2
29 Zrro @ ZAsle] HolZi BAWolt)h o] HEo] HCAZ AA|ahd
A0 M ol £92 PHE d4eAE & 5 Uk

Al 1-gram®] 5= o3 E5A 9 RlE 1007] o135 AHE-SIS]
on, 2-gram®| 7%= 7070, 3-gram®] 73-F-ol= 4070E AHESFITh 2-gram¥}
3-gramoA] 4 of3FE SAH R 291 o|fr= thad Zth AAEA g

A ARG AR 1018 F1AE S A7k BA T S b Bel,

15
AFA o AHE A= 7155013 (function words)elt. XA}, AL T
AF 22 7]50lE W&olF](content words)S A3l RS I FHA
7Tee ] Wi Wged SHAJN A EAE FPsked o 9
< gl (FE2HJuola 2006: 265)). ©|H 7|5 EL B oI RIESoA T

S AR Wzl o EFM D o] HREISE AHESH 7]50l$
TR ol EA5A] 4k 71wl FAAL £40] hesith HES
Z(Burrows 2002a)= AAHEH AREE HWIE o3 I-gram®] 7§ 50~100
Mz Agketdey. 29| 2-gramo|yt 3-gram o2 Eebds o2y SA%
A7k 20180 31558 FEYE o dloly e SAL 24e &
Atk o]dl EAle Y2E o7} #2545 A48 R T 2~ EHE2~(Stamatatos)
2009: 541). b 715013 959 BAE fAE] fElAe B4 AHeE
e off] F= ke Aol st

4. T4 A%

i

dof A} Ad 2 tAdA =AY A3s A9 &

A 2HEAY AHE =S Bk

o
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4.1. 7| =SHEN

BAAQ EA A A BAEAE g3t 7|2 EAZ EARE A
AHEE Q. <k 2dlE BAE2E /el tjete] $0134tokens), E=O]
3T E(STTR), 74 (sentences)$} ol &2 UERd 3577 o](sentence
length) 5 I 1bsh Slrh ols FHEE HEAMZ S2(Wordsmith
Tools) H1A 7% g3kl 23
FA35E HA IANGAES A 6,000T1e1E] wHele] QI7RAAA
HT18} HT2& 247} 7,000tk 8,000 =2 27 Ato]7} et 2 490 744
o= ZAHORIA R AEe] BMAHCR Folal Woloh it mMelske 7]
Medatel del QWA S B utet AR HAHoR ¢t 2
7¥ep7] wlSo] Uehd Azt 4 gl T s)AM o] o] eS AL Tk
|

=
o) 54 4 7MLl ool B4E AR S 9

(E 2) 2MEAES] J|E B

text file tokens STTR sentences | sentence length
Sampo_Bingl.txt 6,493 41.71 657 9.88
Sampo_Bing2.txt 6,663 41.08 681 9.78
Sampo_Gogolel.txt 6,144 40 558 11.01
Sampo_Google2.txt 6,480 40.82 648 10
Sampo HT1.txt 7,393 45.59 637 11.61
Sampo HT2.txt 8,085 41.83 710 11.39
Sampo_Papagol.txt 6,075 43.71 632 9.61
Sampo_Papago2.txt 6,559 43.53 632 10.38

STTRE o3 FA(ERY) ol AAl AAF(ED) 9 vES FFse $3]0]
o} o] FA7 E25E T PAEdA ket G379 37t AHEE T
A= onigth <3 2>oX& IRMARARI HTIQ 7P & STTR e Hel
gl wksle] HT2E 4909 2219l 2, 3915 71AMSAR] PapagoZl 245k
At} B el E QZBAGARR] HT27F 7H8 &3 HT1LS 49l 22 3l
STTR} H]5:gk Fd= Holx vk o] Z3gt w3 B & AoM 3k
oo A STTRF e 7IAMGH Az s FEske 7150 HA

Fadn & 4 I oAvtes BF BoldE Q7elEe] 29 1,
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a1 9)o], QIZHAA AL Hlsle] B4 Ho|7b A2 Flo] ZIAM ALY

540l d F &S HAFh
o} ZTARGAPE o= AR FiEE FoldTet Aol
A SH ¢ Ao wAd). ZAMIAY] A4S 20189 B7T}
201995 WS v HH F o]3]5e] ASe BE ZIAHGALA o35
7} F7Fesith ol Al o] Azl AU A W ost= °MT7} ol
3 Jve S HojFr)h HaEgde|e Z-$-olE Papagoe] Aol 71}
At ol e ofFFu FHEEFAol9 Tk VAR IZBH A e}
FARIAE WEke g g2ola Slthe A& u|et & 7] e & o A=

l‘%

S A7s $4o] e

4.2, CIRAEEZEM(MDS)

ojfolls BAZAQ A EAoR Soj7k WA oAt H =i 53’1@—
AHHES Itk < 3> lgam ©|9 S ARSt] ALt W mzz2e 9
Bt JEER U9 TTRH] AglE vepdth o] £5 Ha 7 HYE 7He]
AlE E4dke AS AE dYo] Hlasjolslr] wiel g4 @tk ol A
218 =z Jepd $ o A7EEQ B4o] 71ed Aol 879 TT7H
ol A5 AgE aYZE FAEHE 8719 Zo] de 82k F3lo] Hedy
ol B4R el F gtk MDSE ©l& <1¥l 1>9] T#jEofx] Bxo]
27119] Z(Coordinate) 0.2 4|4 Ho|FT,

<a9 1>9 2 ZE5 B 9 2H Aud <z} AxEe] HT1Z H2
7F 98 da ZIA ALY ARESe] 9% sl XISt 7AM S <]
745 20189 e] AFET 2019950 AFEC] MR AN el A&
Gdstar Stk o] ARt Zohd 2 oA QIZFIGAL 71 Al 9
218k 7IAHAARE Papagoolth. ool H]sl] Google?} Binge- & #2lE FiL
"oz 9l

3
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AR et 5HE FAE 7 vk ddd 5
of <2 1>oM ZIA A xFe webA g5l 28 a AZFGARE
SEE Eo AU ol xFo] ZIAMAALe} QI3
A(dimension) 9 dta Yth= Ae HoFr

Z} ZIAHGARE B 2018 % WA 20199 % WAoo shuke] e &
BT Hem 7P Eol ol 1dols ARto] AR Zt Z]AI A ALe] A
7 AA @A BUSE BT ole 1dold ©e 7AW o] 25
BER e T 4 Sle FES AlRte] ol ® S AlAKIT ot
BingZ} Papago®] 735 20199% ZipEo] IZMHGA AibEo] o=
oz 25 ¢ oEdlsltt ol Hlele] Googlef_’_ F Rl A9 HANH
T ole} 2 djAo] 2-gram Al E F-&31

tlo

i

(E 3) 1-gram HE2S=o| HE} 7+ T

Sampo_Bingl Sampo_Bing2 Sampo_Gogolel Sampo_Google2 Sampo_HT1 Sampo_HT2 Sampo_Papagol

Sampo_Bing2 0.7704752
Sampo_Gogolel 1.2751857 1.1176282
Sampo_Google2 1.2783161  1.1001203 0.4551485
Sampo_HT1 1.4734815 1.2733838 1.3795992 1.3957691
Sampo_HT2 1.6000339 1.4366908 1.2345324 1.1285255 1.1055639
Sampo_Papagol 1.2414146  1.0815394 1.0230740 0.9575655 1.2671343 1.1776366
Sampo_Papago2 1.2847180  1.0343907 1.0284880 1.0167589 1.1229206 1.1356775 0.8894666
(a& 1) 1-gram MDS
Sampo_HT1
o |
=
<
o
mpo_Bing1
Sampo_BingZ
o~
o
o
2
@
c
? o Sampo_Papagoe2 Sampo_HT]
g <
Q
Sampo_Papago1
o~
o -
~
3 -
© Sampg GRRE g2
! T T T
0.5 0.0 05

Coordinate 1
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<a¥ 2>E 2-gramol] g MDS Zzle|t}, 0|5 HH JAMGAE 7H
AgE AAHs] AA HAAA Qo] <ad 1>ellA] TARNZ 7 AMGAREe] |

RS FAHE frAlsk itk old vksto] IZFHAALY] A= Azt 2A
FokA shve] s FA ke = Holn Atk Al xFe webA 2
7IAR AL, 917 }‘ﬂ@;/‘} o e ‘/}F/}‘/}.TL 9)\5} b 71AS9A kS 2018
7 20199 % WAE HES] 2 Bing?l %=
oA gl W= G00g169] 3= A 71374 NG F ‘ﬂ ol 25 AglE FiL
Goj# 9tk & BingZ Google®] 735 2019 % HHeo] & o] Q%0 = o]
SohaA AT AARS} 77k Rl W 1’04 Papago= 79| spE FA|HA 1
o} 2L Aol7t AlepATh o] Aol x5S 7IEoRE & wf 20199 HFlo]
o GA| QX GA} e L8802 o]Fd A7t gl7] wiizel 1d Ale]
of ZIAMAALe] FA7F A DA A ST 1-gram®] A% RSt

ol
O

(F 4) 2-gram B{2=0o| HE} 2zt T

Sampo_Bingl Sampo_Bing2 Sampo_Gogolel Sampo_Google2 Sampo_MT1 Sampo_MT2 Sampo_Papagol
Sampo_Bing2 0.9653040
Sampo_Gogolel  1.3744226  1.1206024

Sampo_Google2  1.2539330  1.0920996 0.5567243

Sampo_HT1 1.5654785  1.4943492 1.4979863 1.3180676

Sampo_HT2 1.6583049  1.5145375 1.4243304 1.2973895 0.8496871

Sampo_Papagol  1.2987809  1.0759169 0.9044335 0.8680441 1.0268516 0.9407942

Sampo_Papago2  1.308850>  1.1284906 0.9824258 0.9472898 1.2079820 1.1167473 0.8105275

<% 2> 2—gram MDS

mpo_Bing 1

06

04

Sampo_HT1

Sampo_Bing2

02
L

Sampo_tiT

Coordinate 2
00

Sampo_Papago1
Sampo_Papago?

02
L

04

Sampo_Google2

-0.6
L

Sampo_Gogolet

T T T
05 0.0 05

Coordinate 1
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<a¥ 3>9] 3-gram %5 BH l-gram Z 2-gram¥} A<] M]3 HFS
Holx girk 37He] ZIAMAARLS] Ayt of7ds] A HolA Qlo] A9
Zol7b Flo] Yehte FAl xZFH et ZIAM G QIR -5
2 ozl wix| 7} 1Hg o] o HolA gk ZIAMAARES] 2018F 2019
WA s e T WA Ale]7l ZA Mol Bings A28 1-gram
9 2-gram@} Z Ao]7} gltk Google®] -9 2-gramol] H]slo] & W7 A
27} & o #9974 L, Papago®] A5= Za o HAAHUARE 3] Izt
Al 2 AYE T "oA Stk

(F b) 3-gram B{2R=0o| HE} Zt T

Sampo_Bingl Sampo_Bing2 Sampo_Gogolel Sampo_Google2 Sampo_HT1l Sampo_HT2 Sampo_Papagol
Sampo_Bing2 0.9977741

Sampo_Gogolel  1.4388222  1.0430139

Sampo_Google2 1.3699528 0.9337627 0.5148307

Sampo_HT1 1.3054166 1.3757199 1.4841983 1.4382031

Sampo_HT2 1.5797238 1.6059145 1.6978315 1.5379266 0.6047415

Sampo_Papagol 1.2617058 0.9841161 0.8871022 0.9003478 0.9151785 1.0780671

Sampo_Papago2 1.2252722 1.0318321 1.0460441 0.9593988 1.0894743 1.1907861 0.6669855

(2@ 3) 3-gram MDS

Sampo_Bing1

Sampo_Bing2

Coordinate 2

o Sampo_HT1

Sampo_Papago2
4 Sampo_HT]
Sampo_Papagol

Sampo_Googie2

_Ipo_Gogolet

Coordinate 1

V3o AANE FPelel AT AR GE WTH, A, AL NEE
AUAGALES TR Ae] BAE /M3 dek A, ZAMGALs) <)
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A FAF R g FiREETh ot ZIAHGAL Foll= PapagoZt <
AL Loz 7P 24l vk AlA, 2018~2019F 11 Atolol] Z]AIH &
wAZE X o] 2Hshe ek R A DA ¥t

4.3. 2IAx ZEEM(HCA)

ool 4239 MDS ¥X9] AnE ATse AdlA HCARA Ax
£ A EAl JAH THEAE < 3>, <F 4>, <F 5>9 A HHE A
gate] Wl ol JHE YAE Aol MTE AlREIAM 92 Sephas ARrt
7V 7Pk AU 1S AR wol7ke B4Rtk o2 aix whEo]
W7 e g =g dl=2 23 (dendrogram)e] gt dth <I¥ 4>,
<ad 5>, <8 62 247 1-gram, 2-gram, 3-gram®] U]g+ HCA dWl=2 73]

o,

(a2l 4) 1-gram HCA

16

14

12

}

0

L
Sampo_HT1 ‘I
Sampo_HT2 4|

Height
08

Sampo_Bing1 ‘I
Sampo_Bing2 —I

Sampo_Papago1
Sampo_Papago2

Sampo_Google2 J

Sampo_Gogole1

<a¥ 49 2 =S W ol Ee M RE LA PESE <ad 1>
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[Abstract]

Stylometric Comparative Analysis of Style in

Human vs. Machine Literary Translations

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

The current research is designed as a pilot study under a project aimed at
investigating differences in style between human and machine translators in
Korean-English literary translation. The research seeks to address three
questions from a stylometric or computational linguistic perspective. (1) Do
machine translators have their own unique styles? (2) Are they clearly
distinguishable from human translators in style? (3) Are they progressing over
time in such a direction that they are becoming more like human translators?
These questions are tackled by analyzing the English translations by two
human translators and three machine translators of a single Korean short novel.
The translations by the machine translators were collected at two points
separated by a span of one year, providing us with a total of eight translated
texts. Burrows’ delta scores, a popular measure of textual distance, were
extracted from the texts and analyzed by two unsupervised statistical methods
- multidimensional scaling and hierarchical cluster analysis. The machine
translators displayed interdependent styles clearly distanced from one another,
while they as a whole were distinctly separated from the human translators.
The machine translators showed no evidence of having narrowed the distances

between them and the human translators over one year.
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