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86 MT Papagol 9.562269 3.220660 2.452887 2.004188 2.233523 1.0170506 1.5355469 1.774853
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88 MT Papagol 7.623412 3.179893 2.867458 2.221759 3.096577 0.8887037 2.2009304 1.763521
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Papago3 4 3 0 5

12l 6 2020 RF oE Zot (WEs)

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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Bingl 0.92307692 0.07692308 0.00000000 0.00000000
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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




22kl A 1A S 713ke) A

A olFe] A& WA Bing?} Google©| Papago

o]

L

<t 1 A% 1210 H

33

otk 20199914 202002 Yol 9wA FAMEIE

22 WA @ T2 12
7} Al Fo 4Tt Papago

Fol A $-= o

= 201997
s}
H

iz

itt. o] Z1j

=
e

2 yehd

3L

sHojolre]

&
|

o
T E

3]

s P B

ks

]

3™ 113 Zo] 22k B

2020 HolHE

129} 22¢

. ©]ol| Wkaled Papago

= 1349 237} BEA e AAslel Wsle] Zo| AujAez Ao wal). of

e
£ 53] 2019004 202013 Alolo| Bing} Google©] Papagost A& IA

] BingZ} Google

=
=

b ool

a7 &9 o|&d

=
=

oz e

5

T

ol

IR

zt

]

Bingl, Bing3, Google 1, Google3,

F k. 39 114 2

Zo
ua

12ps} 22k A A

7 F)Ae)e
Papagol, Papago3=

Mo

W
7

xr
R

A

ot a9 119 agze ¢

HolE

183199t} RF
201933} 2020 )
o3 ALE- &l
Al EREd

&

1

L
L

. ]

L

pu

&
"

3T
T

oA #
= 20199 =0

5. A%

wiel Ee] A4 PIAE eht B ST 5 deAS

EAHlHE, HREold] 100715
AFEZ 1 A2 ek

9} LDA
ohie}

al

Papago1
® Papagod

Corpus
Papago
20

=A, 7149

LD1

SHA HojFr)
a2 11 LDA 2019, 20204

-30

A

% o w3
Wzol 2020 % Abolol] A EEx|A] &9t

9% R BEe

o

o
ﬂo

o= AR wdHo

goll A 71A 7]

3 A



T RS 8T B

_|_R

el T IRk ST R g B W e PR 23

A= EFHHAA 53 BAA Bl 712381 ofF] HElE dh=

2 = g2Ed gk Br} B elg v

2 A2 7| xste] AA MdElE she Apo]rt gt o]| Abe]

T7F QIR FxHolHE A § =S st Heha o]
(cf. Fu et al. 2019) 2A& QIzF

t d B ZEAQ Aol = e

JArAR el F2A Apol7h B A4 QIZEIY

q A

jn}
o
=
49
9;
_L:

o X% @,
B o
rﬁé

Fu
£ A

o
ol

—_

lo
e
™ o
3 &
Wl
t

o
ml
rlo

(o
ol
ol

o
Bl e

<]
-
o,
e
r>~l
M
Ach
rlr
Y,
o
ofr
)
2
o
tlo
4
%0,
vl
il
i
o,

2
oL

30 N
N

(R

4

it

0

==

o

ol

I

2

o

ol
N
o

R

)

]

L

2 o

N
£ to m my
r«m
I
l‘E
18
Ky
>
N
)

£ Fu
& 2

el
o

oA ow
i

o
O

uld] (2018) TEEEE JIAHG L] Ao ek dA nE. TEHA Ay,

22(3): 65-88.
o)FZ (2019) MY AL A% MAMYGY] AF4,, TEAGEAT, 23(1):
143-167.

2 2019) [l Ao, BEAGdGl AR Qi vlmEA A7 %
2rolo] Fdad, wo BHE $AHoR,, Meof g3l 31(1): 111-154.

A48 (2017) TASRRE WG] L AR E WP TRYYE,. Available at
https://www.chosun.comysite/data/html_dir/2017/01/18/20170118 00020.html.

Aggarwal, Charu C. (2018) Machine Learning for Text, Cham, Switzerland:
Springer.

Aggarwal, Charu C and Chengxiang Zhai (2012) ‘A Survey of Text
Classification Algorithms’, in Charu C. Aggarwal and ChengXiang Zhai
(eds) Mining Text Data, Berlin/Heidelberg: Springer, 163-222.

Alloghani, Mohamed, Dhiya Al-Jumeily, Jamila Mustafina, Abir Hussain and
Ahmed J. Aljaaf (2019) ‘A Systematic Review on Supervised and

24 WSAT @ M2 12

Unsupervised Machine Learning Algorithms for Data Science’ in
Michael W. Berry, Azlinah Mohamed and Bee Wah Yap (eds)
Supervised and Unsupervised Learning for Data Science, Cham,
Switzerland: Springer, 3-21.

Bokka, Karthiek Reddy, Shubhangi Hora, Tanuj Jain and Monicah Wambugu
(2019) Solve Your Natural Language Processing Problems with Smart
Deep Neural Networks, UK: Packt Publishing.

Brownlee, Jason (2016) Master Machine Learning Algorithms, Melbourne,
Australia: Brownlee.

Castilho, Sheila, Federico Gaspari, Joss Moorkens, Maja Popovilland Antonio
Toral (2019) ‘Editors” Foreword to The Special Issue on Human Factors
in Neural Machine Translation’, Machine Translation 33: 1-7.

Eder, Maciej (2013) ‘Does Size Matter? Authorship Attribution, Small Samples,
Big Problem’, Literary and Linguistic Computing 30(2): 167-182.

Fu, Han, Chenghao Liu and Jianling Sun (2019) Reference Network for Neural
Machine Translation, arXiv:1908.09920 [cs.CL]

Hassan, Hany, Anthony Aue, Chang Chen, Vishal Chowdhary, Jonathan Clark,
Christian Federmann -+ and Ming Zhou (2018) Achieving Human Parity
on Automatic Chinese to English News Translation, arXiv:1803.05567
[cs.CL].

Harjule, Priyanka, Astha Gurjar, Harshita Seth and Priya Thakur (2020) ‘Text
Classification on Twitter Data’, in Proceedings of 3rd International
Conference on Emerging Technologies in Computer Engineering:
Machine Learning and Internet of Things (ICETCE), Jaipur, India,
160-164.

Juola, Patrick (2006) ‘Authorship attribution,” Foundations and Trends in
Information Retrieval 1(3): 233-334.

Kowsari, Kamran, Kiana Jafari Meimandi, Mojtaba Heidarysafa, Sanjana
Mendu, Laura E. Bames and Donald E. Brown (2019) ‘Text
Classification Algorithms: A Survey’, Information 10(4): 1-68.



TS TS SR PRI T YO T Y PR R e R 215

Moorkens, Joss, Antonio Toral, Sheila Castilho and Andy Way (2018)
‘Translators’ Perceptions of Literary Post-Editing Using Statistical and
Neural Machine Translation’, Translation Spaces 7(2): 240-262.

Papineni, Kishore, Salim Roukos, Todd Ward and Wei-Jing Zhu (2002)
‘BLEU: a Method for Automatic Evaluation of Machine Translation’, in
Proceedings of the 40th Annual Meeting of the Association for
Computational Linguistics (ACL), Philadelphia, 311-318.

Taivalkoski-Shilov, Kristiina (2018) ‘Ethical Issues Regarding Machine(-assisted)
Translation of Literary Texts’, Perspectives 27(5): 689-703.

Toral, Antonio and Andy Way (2015) ‘Machine-assisted Translation of Literary
Text: A Case Study’, Translation Spaces 4: 241-268.

Toral, Antonio and Andy Way (2018) What Level of Quality can Neural
Machine Translation Attain on Literary Text? arXiv:1801.04962v1
[cs.CL].

Toral, Antonio, Martijn Wieling and Andy Way (2018) ‘Post-editing Effort of
a Novel With Statistical and Neural Machine Translation’, Front. Digit.
Humanit. Available at https://doi.org/10.3389/fdigh.2018.00009.

Toral, Antonio, Sheila Castilho, Ke Hu, and Andy Way. (2018) ‘Attaining the
Unattainable? Reassessing Claims of Human Parity in Neural Machine
Translation’, in Proceedings of the Third Conference on Machine
Translation (WMT) (Volume 1: Research Papers), Belgium, Brussels,
113-123.

Wu, Yonghui, Mike Schuster, Zhifeng Chen, Quoc V. Le, Mohammad Norouzi,
Wolfgang Macherey -+ and Jeffrey Dean (2016) Google’s Neural
Machine Translation System: Bridging the Gap between Human and
Machine Translation. arXiv:1609.08144 [cs.CL].

26 Wy o M2Z 12

[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 leamning 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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