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A Survey on Deep Learning-based Pre-Trained Language Models
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Abstract

Pre-trained language models are the most important and widely used tools in natural language processing tasks. Since
those have been pre-trained for a large amount of corpus, high performance can be expected even with fine-tuning
learning using a small number of data. Since the elements necessary for implementation, such as a pre-trained tokenizer
and a deep learning model including pre-trained weights, are distributed together, the cost and period of natural language
processing has been greatly reduced. Transformer variants are the most representative pre-trained language models that
provide these advantages. Those are being actively used in other fields such as computer vision and audio applications.
In order to make it easier for researchers to understand the pre-trained language model and apply it to natural language
processing tasks, this paper describes the definition of the language model and the pre-learning language model, and
discusses the development process of the pre-trained language model and especially representative Transformer variants.
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B dojm o] tiat % ERE R
BARTE RoBERTa%} U3t =502 55101
25 A9 F49) W0t Eﬂ EEEEEL
B3 23}, SST, QQP, QNLI, RTE gjo] |3l
Bh3lA = ROBERTaR T} 2 452

SQuAD 2.0, MNLI, STS-B, MRPC, CoLA |4 =
Aol e Beirh ot 4ol Holt
5% ¢skeh. A BARTOIA A|QHgh AShe:
HPALe AR ALY, Welah e Al

RLN

Z-Jol| A Aol 917 wjFof|, ARkl —E%Er z}
AollM 9] o2 AAAA gherhe ArRie 9
O7F okl & 4= Qlek AAlR £ ggk 2+

9l A2 B7] 93 CNN/DailyMail¥} Xsum d|
olEjAlef tfal w]iLst A BARTE 4 Fofo]
A 71 H1 AL L7k E3) sk 2o
A5S ZA3H= ConVAR HlojgAl, HosH
5 25 LIS, e 4%S 23she
WMT16 £uotol-gjo] #lojo A% 2L
7BAPE Aalz o2 BARTE A|EA-E-A]
2 2o 7 Hool A AL Mol Apas)
Adojrdoletar Hele 4= Sl

A=

> rﬂ mlo
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4.1 KorBERT

KorBERT= ETRI ol4Haol ALz A 7
2 gl wjaEskal Qlis dho] BERTE, 7]&9]
BERT(multilingual BERT)7} 1047} 9]
thol 8 Eitstel shte] myoz Agshs v
H, KorBERT = m2}o]Ql gh=rojqte] & S
Jstol WHE Fejasa Flue) Qlojude AT
Skal QUTH24]. o]¢fofl F+7F= th=o] BERTS}
A3 B ET 2 A5 AdojmeE o A
Tt 31{41] = mEo 23GB A7)0 St

A2 SFENeH B A7}
27] i) ALgal o fATol il o)

el AEolAE 2fo]E melth HytHo s
g4 7Rk dojmelo] o 43t AsS Helrk
oule 1A, 71A =al, e =g 2 FA
= 8 A FAEFE GATHA ol dish

ngo] A5 Hrtstden 4= th=o] BERT
o vl i 4.5% L5F AT vEhygth

4.2 KoBERT

KoBERT+ KorBERTS} § U3t 52 & 12
thato] BERT] §hto] Xe] 31412 28317 9|
& SKT-AIS] 4] 7Hks]of AR A]7]o] W)
wHOE, Il ASHSE AlHnws
(sentencepiece) EAL}O| XS ARE-SITH25]. AlEl
ATA EFvolA L AP B3 2SS §1X]
Wi BEZSE sh] 2ol dojoll FHEA
gethe A4S 7L Qlo] dholol= 280
7F& 3ttt KorBERTO] Bsf wlj-¢- 22 3h<3 Eﬂ ]
B9 SMO| EAT} 54MO] ol S AMEE s
st} o 3]AbH ] A7) % 8,0022 KorBERTS]
30,79774e] H]3) WA Ack 2w sk
dlolH 44 &4 glolEAlef tisf th=ro] BERT
9] 59l 0.875R T}t T =3 09019 A%
HAtE HolA A ol

_10

4.3 KR-BERT

KR-BERT 2} A] KorBERT, KoBERTS} 5
SHOE AESATH26]. A FHAA e
of, gHatoli 11,172709) Bxprp Exets b
T2 t=ro] BERTO= ©] S0l 118777t
A 2ohE A& A4 B3 22 gt
Adojrdl A Qe 7hxstal Jof Fefdhs 23
= AIQkstatzl it eh=rol= shute] o] At
i 508 o] oA glof ot EAkA
A7F o SulE 7Hd Aoz B EH el 9]
SAE S TSt SAk ©ee] AR
EH. o =l tisf =9 71 YEvs B

Or_|_‘,
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Lol A9} oFkaF 9J=5u]A(Birectional WordPiece)
Edo|AE 72t Agsto] F Ul Y 2R
TSt e vluFch 1 Ay SATES]
Wk Eu s Edo]AE ARSE o] ¢lof
o] npAg Qojridl HofeoA 7t 943k
Aee Hole o= ushyth SETS
KR-BERT:= 2.47GBo] WA & SH5% 91l
SAFA O] A7]= 16,4240]th

i

4.4 KoELECTRA

KoELECTRA+= ELECTRAE 3l=rojo] tfj3f
Faet mg o=, WA 39 A Alw, HAlA, 9
o] gh=of HloJH & o]Foi%l 20GB2| “EF2
1505 o] gako] SHEETHT]. BRe] 7]
of wg} KoELECTRA-Base2} KoELECTRA- Small
o & mge AEath Eajolde s
B}l 42 AFgslEY) ot EdlaEn dol
BaeTto R Aty BRE A8 4 YES
st7] flsfjAlelth. A5 B7F A3 NSMC, Naver
NER, KorNLI, KorSTS, KorQuAD2} 22 2
o] gl WAk dlo]E|Alo] A KoBERTSH
XLM-Roberta-Base[28] Rt} 2431 52 Hch

of

I:‘olrl.l

4.5 KorSciBERT

KorSciBERT= 1}&h7| e Holo| E3lE B
ApIskes Qlojmelolehs Aol 4 AEEL
e T
Hlo] A det A==, =wit S50 #
HE T52 97GBE oz shailon ofF]
FAe] 271 15,3300]t}. 9]o] thE mgo] ¥
Aol BAo2 AMREthH KorSciBERTE=
=23} S0 lE s BHoz Algol
FHh E3yo]xE Mecab-ko E Lo %9}
BERT?] ¢=u]A E3Uo|AS Adtsle] 73
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4.6 KoGPT2

SKT-AIS] 4] 933 KoGPT2= GPT-22 3l
of 9)7]ui}, %
o]4Fo] g0l “*“Zli ~°—.LQ911 U% 01”«1 ik
A} mpR7EA| = GPT-29 jh=o] 5= 7iAlst
A2} Sk HA o= R ITH30]. GPT-27} A
Hol we AHE molm AT whAR
KoGPT2 ¥ A] HE(Ko-GPT2-Chatbot)¥} 7+ &
A A Bopolx BeE Ao AT

4.7 KoGPT

KoGPT: 7179 B g Qlo] )8t GPT-3 8
9] ko] 53} Qlojmdlo|u32]. kol ARE-E
B9 2= 2,000970, k5 mi7fASe] S
607l == vlwA 2k A7]9] Hgo|z|vt
thekgt wixuta oA 43 5 Hoth o
TEHOR N dE|glom A dojof gk M
25 HE & o1A] Yotk o] Sl FF 1
Fo| A7|15 1008 A=2 7] Algolzkar gt
th. REST 7|8t APIE A|-&3l7] wjio] v]mwZ]
A 80| 7Hssitt

4.8 KoBART

KoBART: KoBERT, KoGPT2¢} £2l3}7
SKT-Aloj| A] 7j4tE]9) © 5], BARTE 40GB<] &t
to] wgAlo] s shaE mPoltH33). Sy
dlojel sHto] $17] Wutol 4] SMAS] £AF 1
23 o, B, BIEO] A v10, Het) )
R e ThaFst B ol A 0.27B7H 0] B
o2 TAYTh Eavto|HE &3 BPE AL}
NS AHEHIL, o] REET} o] XS
ol 3|41 9] Z7]4= 30,0000]ck. BARTS] H=o]
A mgo] ek Ae Azkshe B4 aok 2
o) Sqat 2L Hoprt 3 BE ol B AoR
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