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1. General Al vs Narrow Al
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(231, ATXS0| =&st= 7HE]
(¥ EH: ChatGPT)
Al o3 X5ANE X5¥ ALHS 93 YHES
- Rule-based systems and expert systems

AT/ LS ZOFYLICL

Machine Learning x| A= % J|Hh = MBI A|AHIOZ A,

- Supervised learning =

- Unsupervised learning Aol BolE A EE el HME XM
7|k SR

Deep Learning HAHE2 ALl otfl 202 SESt 7t
- Convolutional NN o . N

- Recurrent NN, LSTM, GRU gy 2en, "HEE2 JA =& 59
- Seq2Seq yITERITE clpjyo| eXMog 9Ol Al M50
- Autoencoders, VAE he i It =efeo] 2 U asol
- Generative models(GAN, Transformers) A FHEASLCH

P
o =
Al 2H CHA & A= Narrow AI2H General Al
AtOlof  X|stn UAELICE Al AT D&
o

2 oL ot g £ LCHAM
Navrow ; el Super ; General Al fLI2} Super AIZ ZM3}o],
Al ] Al , Al ) ?_F7|71| ¥4z HE |A1 Y ole Jtsde

OpenAlO| Al ChatGPTE &A|(22.11.30)2+ Ol 0|0 Google®M= Bard 2% HH(23.2.6)0 A
H2E AHSHASLCE 22|12 F 0|0 GoogleO| Workspace M&Ew0| Cigt Al HH HE A=S
HHE(233.15)5tH2H, O|F F| OpenAlt LtELMZ WD A& MicrosoftOf| A HA| XpAF AR
Aabd = HME| AR 8% AZESQO  Microsoft 365 Copilot EA| AES
HH(233.16)5tASLICE S0t 47HEE M EX| Y= 7|20 GPT 7|28 =W =249 HH3
71¥=9 74’%*0| Al An, MMAXESZ IT AU ME GPT(Generative Pre-trained Transformer)
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2. ChatGPTZ

» ChatGPT= OpenAl(Sam AltmanO| 15122 SE5IA20, IZX[s0 2ot ® CFH O|YS
FStE AT WY SAh7E JHEDE CHREE AIER) MHIAZAM, GPT Of7|EIN (=22 2.3 6pT HM)E
71¢te 2 gLCh

» ChatGPT= ZAI2t SAIO FLHQ 2MS #onf 5 2ol 1002t &, 17H& 2ol 2f 1,0002
Ho| AMBXHE 22 O 00 274 Thof &zt =4 AMEXL $=(Monthly Active Users, MAU) 1
F2 SLSIASLICE EF T YHZ2l Z2, 1002 B AR 27X 22l A|7H0] Netflix(3.5'3),
Airbnb(2.58), Facebook(107H&), Spotify(57i&), Instagram(2.571&), iPhone(74&)2l ZAZS
ZotstH A e el7| YLt

[232.

1}

SHEH ALEXL 1009HE TEo| HE A|ZH EX: Katharina Buchholz, statista, '23.1.24, "ChatGPT Sprints to

=
One Million Users; (https://www.statista.com/chart/29174/time-to-one-million-users/)]

netfix - 3.5 years
Kickstarter* 200o || Y 25 years
Airbnb™ 200z || Y 25 years
Twitter 2006 ||| Y 2years
Foursquare™ 2000 [ ]l 13 months

Facebook 2004 [JF 10 months
Dropbox 200z [JF 7 months 0 0.0
Spotify 2002 [ 5 months O~ Qg
Instagram™* 201 . 2.5 months D_&Dﬁ
ChatGPT 2022 |5 days

* one million backers ** one million nights booked *** one million downloads
Source: Company announcements via Business Insider/Linkedin

- 7|1E9 MR FE0M FEot 7IfIES DBO| MEE YEQF thed| UEH OES ot A

so A Zlgt AMAEoR EHsoto], shdE #@el WoMEH Cietrt Jhseich 2o,

ChatGPTE EEAHQ FE Fo 50 A= W= Olsiotl, WA Uizt 7[F2 7[AA2EMN,
Al A XMy X

I =CHEH, HAE 4801 7HA, &4, O|nE,

27 378 #&8), =M 270 w2 7IA FH 27, VoC £7),
EH
=]

(
m2ay RS Iy, B Y 59| Jlsg

- EAl = 0 45 HAEE AU Zo 0= 2AELE MBA, 0|5 AEHSAIE, ZAF AlY
s= ZF FUoh S zM, QzZte] XY sHI H#HE gF +d dYS YIoIAS UL
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[E2. ChatGPT(3.5) d&

85

o= EAZE MBA E1}

0|2 DAL 2A2 AY £1}

O] oAFHS| AR (USMLE) &1t

ode =z 53 MA=E SH

YA e

o
)

T4 2t

Ao

2YBAl I LAIHAN B-OIA B AO] H4 S

= =

A 28 957K, oMol BT 12702 O|RAT AN C+ H

Lot
dn

DE AHYO|AM 50% O|Ate| Mat
A= MHAE W4 Siobhan O'Connor, =20 ChatGPTE &5 MNAZ SH

A3SH| 2 Ryan Reynolds®| 2EtYZ SLOHE S4AL Mint Mobile 21 Of& Zhd

[123. ChatGPT 45, EX: OpenAl 34 ZEH|0|X|(https://openai.com/research/gpt-4)]

Exam results (ordered by GPT-3.5 performance) opt-4 W

gpt-4 (no vision)
gpt3.5 A

Estimated percentile lower bound {among test takers)

100% —

80% —

60% —

40% —

20% —
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» ChatGPT= MME Al(Generative Al) £O0F0A Ql&F X
7|20 Qi A7 XEHHoZ Zgts| 2HA PHEOH

—

25 d eSS
7lgtez 2rC|e, HE[R, O|0jX|, MAE, AE Az 0|d 52 22 2H=
H A

]

MEE =+ UAs FRZFB22AM, A2 Ao 8 0[OfX|

_
dd Al 2OP7F X +EL2 HSHY|IMA 20 H2 -3-3 =0 AYAX|Z, A ZEOo| A
Z O3 9= ot 225 ?IF= ¥ 2ASHCL

(224, o] 2ol Fo UM EfYa}el]
RNN LSTM Seq2Seq Attention Trag;:’gr‘:‘“ g:;;\‘ g:;;l LXm;RT
Nature 1986 MIT 1997 NIPS 2014 ICLR 2015 NIPS 2017 2018 3019 2019
BERT ERNIE RoBERTa
Google Baidu Meta
2018 2019 2019
MS x OpenAl DeepComposer
2019 Aws
2019
GPT-3 DALL-E PanGu-Alpha Codex PaLM BLOOM ChatGPT(GPT-3.5) BARD
OpenAl OpenAl Huawei OpenAl Google HuggingFace OpenAl Google
2020 Jan 2021 Apr 2021 Aug 2021 Apr 2022 Jul 2022 Nov 2022 Mar 2023
Wudao GPT-Neo MT-NLG RQ-Transformer Deepmind Karlo GPT-4
BAAI EleutherAl MS x NVIDIA Kakao Google Kakao OpenAl
Jan 2021 Mar 2021 Oct 2021 Apr 2022 Jul 2022 Dec 2022 Mar 2023
Transformer-X LaMDA Copilot OPT
Google Google Github Meta
Jan 2021 May 2021 Oct 2021 May 2022
HyperCLOVA KoGPT-3 A dot
Naver Kakao SKT
May 2021 Nov 2021 May 2022
EXAONE minDALL-E a2l
LG Kakao
Dec 2021 Nov 2021 =

CQIZto] Rl g ROl HA TS| ofFD S FAS JHE (1S NN RAE]

— |
ME TIA0 SSAHLEMN, WY ZH0| WXHE INEHES oSt OEfE output
O|=staxt gLICh Ol fIsHM &0l Ofst FEE YHFAIZI HOHE ¢2I7te t
MBARE AR 22E 7HX2 e s M8 2o FUCL Hole7F ME3Y
Hidden
AOIE AXAM Lioprts S0t 7|Al= FO[E[S] CHMHQ B2 Sust & £ s
a5, IfE oo Aol dEESZ2 ot&55td Oo|=& HMASH ZHEAM O|Oo[Eo t
CHsf ofshst= 2HdE 71’éll-llir JEIE E1|0IE17P MBTol 2F X|Fo| =EH}S Of  Input
oFoF EE 8%

n]
o
m
to
>t
i
4an
fu
i
I-II
=
x
o -
>

=H?H HE O|F WM7tX| o s gr=EgL|ch. oA 7|71|7f E1|0|E1E sdsg +
oz g8 EYf F1 FE =g EU= =
Networks and Backpropagation, FNNs, 1980s)2t1 & L|C}.
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« SHOILF MAENE COlETH YT AME JIXTH 2AHOE S02 (16 RNN 24E]
T, AwE NFTOME GOET AL o wHo=s Zd H=E Yo outpur
01, 0] YE HolEo| EAA JIAE oI5S

=
AELICE SHA|ZE O] of
M=Z S0{2 Hlo|Eof et §EE 7|He= o MEe o B2 X oo idd
laden

= L= =
57t H2l 3E= & Hdte Aol O =Y 5+ ASHCL O[T S0 2kM
|

Jl)f
£ 2

o ¥ 28 7t HE FEE O & WEE SYUAE = e &8 728 HE + t
AUZZE TotEl Z{o| &%t AMZAY(Recurrent Neural Networks, RNNs, 1980s- Input
1990s)ALICE. TtA FHO| gt 7[ar M2 S0|2 FEE &H 12{st0] AF

Werof CHst O|sHE HIECER MZAYS SSHLEM, 1AL HME ZF OIRE =0
JtsELCE AAE dolH, 84 Q1A Xtelo] XME[et Z0| AlZto] S50 mel Watste =AY
Hiolg XMz|of MgghLct.

« O|H RNN TXE 7/HoZ2 I}MHY S0 MELT Z0| EISHA [I™7.LSTM 2AE]

S A5 + AFUCh SHXIR [ S0 2 FEED ofuzt 0,

SHAH MO S0 2 ™MELE i ADE of dt=h, AlZto] MM s=21

QUEE HOIET FEHEE AYOME 70| AMED BE 5HO| (’4“j?m
Hidd

QoiX|A Euct o s \dden

=4
sidstr| QM 7Mooz J|sfjof & FLs
HEQL 90l HEk k= ZEE FEoH0 HOZEZMN, Zo[7t 7 =
& Qe Ao FEHY| HE2|(Long Input

e
o
rot
oz
HT
o

& 7Hel RNN X, &, (1) 28 HO|HE S&53t2 [1%8. Seq2Seq 2AIE]
=

Watot S=sjA MEZ|SHE RNN 7= '91AC(encoder), E|1 (2) —
IACESREH 1A R AXYo| Ot SxE HEE ™Y 2op oF5i2 4
AE=St= RNN &2 'ClRC{(decoder)E ZAsto st MBY [FHO0|  Encoder — Decoder
Seq2Seq(Sequence to Sequence, 2014) YL|CH O|HEH QIIZCQL CIAHE t

ZtZ2t A5t LH-=3 GHojH ¢ =X HAE O 2NEC=R mofg 4= (et

ez 7J|A wHont Z2 Yo ZEZ ZHEUCL 28 ol QAn

CIZHE F45t= RNNZ LSTM 7122 H8Y = U2h, 02 4ol 258 HHEX A3 =+
ASLCH

» Seq2Seq ZEON HEI YHE I =40 Lds57| E0o, LH [339. Attention ¥2|]
HEJ ZOX|H 2E 50| HO{FLCH o2 sjZst7| A, P
#XHoz YEEE ¥ F AR s9 Mg¥oz Fog A0 T
e = UYEE B Seq2Seq ZHO Hs2 = Ao

Attention(F2|) HHL|E(2014) YLICE =, oLt T E == WMot YHE NN S
Hosted, ol ¥ EF W ZE HHOEE2 Yt HESE AIj= Z0| oLz}, Oo|Ho
ZHY Lot HMOl 2 TS0 =37 O HES F& AR, £80| O|F0f & mjorct
2y 2 oM 2 HE2=2 CHREIX|= Ho{E2| T2 AL ZekX|A LU Ct
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2-2. Transformer 7|4t ¢10{ o &

= 2017, GoogleO|Al X|Z ‘Attention is all you need'Z2 =28 YUHSIHA Attention HAHLIZSS
x

M8%t Transformer &S AIWRELICE Transformer= O] REZ &N 716t 968 E9
Z=OlOoMm, O|EE MAME ALOIOA 910 REHO| WE &£cZ SHMSH =lLct S| &85 n
e Qo] THEO| CHEEO0| TransformerE 7|HtQ 2 A 711 Q= HE EHH O SAHOl
b} EH
od

L

Mol A7 A= AL S dgds & Az HYUch

[#3. Transformer 7|42 @]

BERT, RoBERTa, ALBERT, DistilBERT, ELECTRA, XLM, XLM-R (XLM-RoBERTa), SpanBERT,

BERT A& . )
MobileBERT, TinyBERT, DeBERTa
GPT A& GPT-1, GPT-2, GPT-3, GPT-Neo, GPT-NeoX, Megatron-GPT
et T5(Text-to-Text Transfer Transformer), BART(Bidirectional and Auto-Regressive Transformers),
eq2Se
R mBART(Multilingual BART), PEGASUS(Pre-training with Extracted Gap-sentences for Abstractive
Transformer

Summarization Sequence-to-sequence)

Extended context Longformer, BigBird, Transformer-XL, Universal Transformers

* Transformer(2017)= Seq2Seq DN O e =5 MH 7t [12110. Transformer 2 A K]

#AE &8ss A2H-CRH =& 7HX|Z SHA[E,
S 2go It 2 XoMS YEES wo S0l outpt
HAIQILICE RNNS HEEZ itHoz s o I
wop #3 TS S8 IO O 7142 HME Encoder . Decoder
stg s Hl_I'EO'", Transformers ®MEZ 3hHH0| Q2 (self-attention) (self-attention)
HFOD{  Attention MFLIZS Esf =0 Tas positionaITencoding positionaITencoding
SEES ?FE &7t AT FLC Input Output
(from the previous)
M QIZAL Self-attention HALEES Sof YHE TH|
TYOIA 2t Trojorct CHE THofSatel 2 3 SREE mopstn ofRE FE=2 23Y
Ltk of BEE &2 C|RAM= QFAM-C|3H attention HAHLSE Sl AXf =235 THO7t
YU =Y W 2 Ho{Snt HotLp 2AEG0| A=K Y # OfH2l C|EE Self-attention
HAHUES Sl XIS7HA| 25E Hols 7 #HdsS LUt
%, 28 2% U Hos 2t 23y, gy 280 28 Hol ¢ #Ed, 28 28 W Hos ¢
HHdE FF HOA FUCh o] M BF2| Attention HAHLFZ2Z Qs U YRt 2 MO
=2 20E Y = U0, 0| Attention HAHLFE2 2 Ma|&|7| 0| CHZO
HOHE RE8X22 OF + UASLIC

A

e
SEE =XH2=z oty e &7 20 =8 W B =M BEE O=2
£ 3ol ALzt =0 tiet 7|Ys =&2|7|2t ofH
SRR Y #el, 28 W To X BEE

=

= =
M2 M2|5to] AYAUCZN =M HEES EZE(positional encoding)gfL|Ct.
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= BERT(Bidirectional Encoder Representations from Transformers, 2018)& GoogleO| Transformer
A2 7o E o0 BHES AMH ShEA7|7| {5 notor HHEO|X}, [l HIAE [O|HE

o
FHbSE 204 Ioto| JHsdiCe MO| T8

|_

ME oteEl REAYLCH OE0ME & = AX0| &Y H
£d0|1, o|2FH 023 Q0 REAY, Ctg 28 05 S0 &8st 8olsit, &8 HYs

2|8t Fine-tuning(O| M Z7)0| 7ps8tLct,

1) Ytk EW(Bidirectional context): 7|& 10 ZEI FH2| YFHE =0 HOHEE 2F
D2{sto] B mMetsto =M A0 SoiHS 52 = USLICH

2) OpA3 A0l REHZ(Masked Language Modeling, MLM): 22 & 2% oM LFZo|
CHojE2 7tEl Fl, 2MS d2{sto] 2| Tt BAOIRY=X| oFste S Sof, st
HAES dddif= SRS SS5L

3) Ch& 2% 0= (Next Sentence Prediction, NSP): ®X|0{Zl 2% YHZ Sl AEHOF LIEIE =+
UNe EYES SSAIZE2EM, ZH0| Tl =FS HOM 2 #=F0M 2US Oosig =
AL

4) MY E3t O|MZEH(Task-specific fine-tuning): A St&El 0|20 &9 & &&A HOIHEZE
D= ZF22M, ZH24, QA 7HHY 214/ (Named-Entity Recognition, NER) & CHgt
ol ME|E g = UASLUCH

BERT HHES 7|2z st WAS d5i0] 2E 37|, AU, d5 ZFHOAM & BERT

A €o| ZE 0= RoBERTa(Robustly Optimized BERT Pretraining Approach; Meta 7i'Y), DistilBERT
(distilled version of BERT; HuggingFace 7H'Y), ALBERT(A Lite BERT; Google 7H'), ELECTRA(Efficiently

Learning an Encoder that Classifies Token Replacements Accurately; Google 7H&) §0| QU&LICEH

2-3. GPT(Generative Pre-trained Transformer)

= GPT(Generative Pre-trained Transformer): OpenAlZ} CHZFQ| G|O|E{2 CHYsh Q1S Salist

AXEE AT &3 Transformer R QYL|CE BERTRF ORMIIXIZ, EF HAUS EH

UEE A SEE RHZ Fine-tuning & = UASLICH GPTE LHUHOZ Lot 7HHA
st7] WEo BES dds Lote ol Z2FE2 XHLUch O|™7tX|Ql Lol

—
o |
= (=] = =
o T SHA T E gt LHH, O WEE T Al 3 OfsHo| BtEE[1, O|0|
C

S 2tz 2t = JAEF grL|Cf
[E4. BERT vs. GPT H|1]
= BERT GPT

A 2% oA ttojo] %2, F, YdEgez Yetgto 2 LIO7HHA CHE T E o Fshe=
WS HSHAM &7 W0, A2 557 M,

£3 239l onjg ZA™o= ofsfzt =AEoR A@e|H 2FES dgg
o2k A Crojel o|O|E mtetste 20| Zast QIZENE dJe|n AEdo] =2 OlE
Xrdol Me| o 28E X E TASH] CHatbe Zeiof Z2-E X E.
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2N 28 2% oty
zy 2y a9

F8 38 MY o4 Cisrs A%
Q&A I IMT|(24, Al 5)
|A Y D2y AE Ay

* GPT A2|=: OpenAlOAM 7H&SH GPT= X & 57H(GPT-1, GPT-2, GPT-3, GPT-3.5, GPT-4)
HZEO| EXfLICL 25 7|2Xe2 2 FXRE 7HX|L, HTO| S2td 5 nt2}0|E(parameter,
Of74#H==)0 JH=7¢ FotetL|Ct Ol If2tO|E 2t Transformergs &= Oz o AMAY
TZE AN YHE FYEO| oigt st50| O|F0X= S, YHUSH FOX|= 715 X|(weight)

=
A Hebbias)E 7he[7|0, e X2 MX|HE MFYM w2 2t HES AHAF= AlE27t
o

Mg =2 TES f KD e BER oY + USHCEL o HE[HE2 &0l
THE+5 JEO 7P 282 49 ggez =FELICL ety Jie=7t S7ted=s
7t

=
=

=
—

=]
=
2 2EE oL BEY NYS MY & o

od
o Hme S50l 0|ROfX|D, Zo|

o =
s&0| =2t Zguct

=

X
axon (input)

n
S [Zx.w.) > Yj
(output)

cell body ~ '
d N Xa”™ W,

rminal axon s
PRI W0 Artificial neural network synapses (d)

Input 1% hidden 2™ hidden Output
(¢) Biological synapse layer layer layer layer

2 5

synapse

Meng Z, Hu Y, Ancey C. Using a Data Driven Approach to Predict Waves Generated by Gravity Driven Mass Flows. Water. 2020; 12(2):600.
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[E5. OpenAl2| GPT A|2|= H|1t]
GPT Al2|= EA| A%  oi2tojg 7))

dm
oA

- 2 & O|O|H: BookCrawl
- &k& "HAl Unsupervised pre-training with unlabeled data
GPT-1 18.6¥ 19 18 7840t ° P P J
and Supervised fine-tuning with labeled data
- £ taskE 98l O Fine-tuning ZRstH, at& OO0 Tz
- F98 stE HI0|H: WebText(8002H7H2| 2A, 40GB £
- 8t& "hAl Unsupervised Pre-training and Zero shot Learnin
GPT-2 1928 159 4% 2wt ° P I S
- DﬂEf 2 Y(meta learning)2| &2l in-context-learning(AtH & &
2H0| taskOf CHDF HIAE QIZZS MY
- &8 & H0|E: CommonCrawl(Web, e-book, wiki S 753.4GB)
- 8t& Al Unsupervised Pre-training
GPT-3 206 1,750¢ and Zero shot, One shot, Few shot Learning
- AFRME 2 Y, 3G, MY 2% Tt
- OAIE Soff ZHHEoE ZEO| X|A|
GPT-3.5 - QIZt mEW 7|t Z3lE& (Reinforcement Learning with Human
o tGl;T) 2211 1,750 Feedback, RLHF) M822 Gt Hee ol oM 25
a
- GPT-32t 22| Y= [fat HEHE X|A|
GPT-4 2339 mEpn - BY Ax/37], StEQY FE, Hoje X 2E shE gy H|SIH
(ChatGPT) e °© - OlOjX| YHE e 4 Q= HE|RH(multimodal) 7|5

- GPTS| 950 HEES HEE+E SHEO GPT3REHE Ao 7
HOoEtks G718 27| AIHUSL L GPT-3.50|A = QIZh Tj=8 7]

Ho
rQ
2

A 52

8t 43}t 3t& (Reinforcement
Learning with Human Feedback, 0|3} RLHF)2 XNE3I¥&ELICE 0|, QIZto] 2bdst HEnt
HHCZ otEAlZl Ofg, ZEO0| FOT HEO| Cfsf HHES o2 /i MP5tEH Q70| &=2|E
A F7t St&5S AZ2EM, ALEXIS oEet L|=0 Fodts HEES ddg = U=
Rt AYLICH &, GPTE §."::T)\|5'|" =30 Qlzto] /st FEHY 49 EME F1 HY
Y HE T HAOE JI0|EE HECEMN, XBFNOE WHEE HEO d52 =J&LICH
0] GPT-352 7|HtoZ EH?a}%‘EE i El ZEO| ChatGPTYLICH
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[O312. ChatGPT B £F 2|, EX: MUPwCHEIHTY "ChatGPT, 7|2]Q17} & Q7}(Mar. 2023),]

1ED1: (21210] olaf AHAE) Bioje] 478 Y XI=8Hs 718t 0|M| EESupervised Fine Tuning, SFT)

“ g e
He=

2[E&]

QEA 0| YR HE @ 2t aojapt oy TE
2& et OARIRl S Xy
4712 20
2B Of2f OFRE0) CiSt 291 GlolE 43 &

"B OO IoAH|
2tet Biae defstel
o | &
g >
(DR CHARB]
O Do R cist HHSE @ 27t EolEe7t siE BEE
o2 7l £& o| E2lElE W7 IEHH =fE
oA
chA|: =3 Zhs 29 Proximal Policy Optimization, PPOIS Saf 2|9
S —— S T A pi=
w
PPO

SFT

&>

HE6

© 0| FHE 7|Ho R MGPT
[=I<T= == N i
OlM| =He

2HE 2 Reward Model, RM) k&

R
oHcHABE|

RMZ 0| =2 Hlo|ElE ste

In

Rk

h &>

O diojg] Hioje @ X St B @ X =k M 0 oM =R O WiE 2|}==

MES EE 7] PPO JRte 2 S0 RME 7[Rt22 PPOE E&l A

ME 33 7H it e A siE ERERE GPTOIXIS S

FEHSEEI 8o HoolE
» 0|43 Qo] REE A= FHEI NYE #no|n, 1 FEII Astes HEER FHE = UEE
PHE 2o Ry g & dAStn shEAIZl Antdu|ct A ofst CtFsta e Ho|HE
oo M¥EFE F0AM FYHEO UHRe XA EX HOFULCL ZIE A ZEO
SEENte Hnz o 2 0HE 2o HO|HE 7|¢e R stEE ZES o A0l ZE(large
Language Model, LLM)O|2}T S0, GPT-3 ZEO| ZP &0 A= HIE0| $46M(2 500
2 FHED ASLCL OpenAl 0= UL o2 7|PS0M =N, =8 CHRIE FX}5H0]
O oo RHES iYW S FAIStD A, JHQl/7|Y AM8AE O mEE Y|HezE FT}
HOIE(ESF XA, 47 E S)Z Fine-tuningdt= XEUS AN st X0 XA MHAE

NLStALL 2#8% & USL|Ch

Copyright 2023. Samsung SDS Co., Ltd. All rights reserved.
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[#6. OpenAl2| GPT-3 EA| 0|F 7|88 ALl o] 2 #HE, =X: ARISAM]
7| ayy EAEE oo e

o

T22 XA TPUv4 ES Al thY ZEE =HS £
Google PaLM '204¥ NLP A= Pathways OF7|HIXME X 83t 54009 Ltzt0|H
TH2o| 210 ofs A M 2 HE
GPT-12 19 1,7002H7H mat0|H, 2019EH0| EAISH GPT-
OpenAl GPT-3 2062 NLP 2& 159 7§ m2toje 20[0, 2020E0| 27|E 1008)

Ol4 &2l 1,750 miztolg 22 374

1Z& 6,000 Ii2i0|H HEE 7| EMHAZN FQ

Switch
Google 2118 NLP T=E 23 Hetst MoE (Mixture of Experts) Al5S
Transformers N ey o= N
CQ35I0 2 £ E 7] T4
. . Chinese S= 2017k 2,0009 7H mhEtD[H REZ JHETH A
Huawei Pangu Alpha 2153 N -
NLP DEZ, AN e At HE Vs 8
AM, 223, X|4liN § W2 HOoHE &850 =3E
Hyper ° Korean
L o] CLOVA 2159 \LP Al &7 A 24 71E2Y Al E4H MHA S0 HE
X ZE2 HS7H0IH, CHEF 2,0409 mf2tolE {2
. Chinese 12 7,500 m2t0jH f28, LCHR 2,02 45TB 729
BAAI Wu Dao 2163 . -
NLP St& HIOIHE 28
NVIDIAQ @38 Sl 53009 matoE 2o A0
. Megatron- ° o upe
Microsoft Turing NLG 21.10¢ NLP Delg drESH NVIDIA Megatron-LMI MS2| DeepSpeed
4 AZEYO| AHS RO S50 BE
717t ZUE Mu|A HOIEE HIH ST, F2 Al
7t Korean =7 = N

KoGPT 21114 OLE|AE, gH| Mof 2A Soil 2850,
=yel NLP

DeepMind Gopher 21128 NLP OfL2t, At =HQl, Fofist 210 EE
e ket

Ch A geid =2 Y92 PaddlePadlle 7|Bto2 E{AE
inese
Baidu ERNIE 21128 NLP HOlE et X4 QLS 20| &850 Chdat =0

7|8t MIXIDLROIN TFE 248 458 BY

o TTL oo=

Multilingual = HEtO| A ZH2S Ct=0f @10] A2 3070= 210 E

Meta XGLM 2214
NLP X stnd, 546M It2t0[E 72
] HEb AlE CHE Ofof mEO| HEMT oHgg oy
M PT 225 NLP
et © ° S/s) BARIR BloluA HElSl olof mug 27
. 371 @ Z2HEQI BigScienced| Al GPT-32t
L. o Multilingual N _ o =
BigScience BLOOM 227¢ NLP S 1,760 LEt0[H 2o RES J7Y, FO
SHOIM 2oLt H MAILl 4570 210f X[
Met NLLB 727 Multilingual = TEl= & MA 2000 72| AO0E X|ASt= A0 REHES
eta JdE o
NLP Sl HA 45 44% T, TH=0] M HjojEHA J74
Mulil I Stability Al €5+ 2&Ql Eleuther Al CFES 1O o
ultiiingua
Eleuther Al Polyglot 22128 NLPg DEEZ 3MSUARY, ot=0 GPT REQ EAA

ME= 1.3B, 3.88, 5.8B2 A&SdstH, 12.88 370 o
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» ChatGPT(GPT-3.5): GPT-3.5 22 S 7|8te 2 22118 HslH o2 A ZEA|Z|AELICH ChatGPTZt
AHEHO ZIt2 CHRIE & 5= U= A J)s Y2|2E, GPT & TO siYsSt= ‘Transformer'E
g2 F ACH, Ol 2% £9| thol 7t BAE FH| Watat o|0|E SSSI=E LT AAM
UME AZ 7|95t LRE +dSle s W0| CHE AIRb 7tY XtEatE= EX0|H,
71E Al SMEOo| vl ALEO| Jt7h2 CHb7t Jhs®LICE ZHEeE HE, ofR JHE 29, Y,
=ZM7| S OYst 7|58 M3ELCH

» ChatGPT(GPT-4): ChatGPT= '23.3¥ GPT-4 REE 7|Hto =z

CHe oo 2@ Ot7EX|l2 2M0M O EEE o5stES
Transformer 7|8t R ALICtH OpenAldA mztOlE 7i+E 74X
otolHE fgE A=z FFPELUCLL o

LS A

oro

gae0lE E[JASLICE GPT-4E
r AL
UAJYOLL GPT 35ELCH S

Z H(Pre-Trained) =

2 =TotL O|ES AUZ|0M XA HAES
ofgfist Fo|Moz Mdst= s=O0| Fofd w8 otLzl, 7|&E GPT-3.5 CHH| CHfah Q0]
HOIHE <f5si FOl 0|22l 20 dd s3: ddHlgUtt FALLE, YHE O|0[XE
OISl HE| ZE(QZO] AES OIS0l YANME A4/84 5 o MEs Sl S28
SAlOf ot S0 stEst At 7ls) 7ls EIE GPT-42| ZH2Z &8 & AUASLICL
OE =0 d& LR SAZ2 #Ist Atlez Q2[7l 7test SAMEES = EHE =+
UG LILE

= GPT-35 vs. GPT-4: GPT-4= LSAT, SAT &2 &X & OfL[2} UBE(Uniform Bar Exam,
D= AN &2 10%2 dHE AFHAM ol 10%E 7|52t GPT-3.58 AMESLCL
O0|2I0|= GPT-4= MMLU(Measuring Massive Multitask Language Understanding, CHE

HE[EiAZ A0 OfdH) HAE H(57712] A& ZH=Z A0 8=
o[2|o| Qlof(H[O|F 20| X2 2tElo], 22820

20 o &2 H4E

[®#7. GPT-3.5, 4 XIA4F ZX: OpenAl GPT-4 Technical Report]

38 oM o

S0 M E)2E GPT-3.5°] ¥O| HAE

Exam ‘

GPT-4

GPT-4 (no vision)

GPT-3.5

Uniform Bar Exam (MBE+MEE+MPT)

298 /400 (~90th)

298 /400 (~90th)

LSAT 163 (~88th) 161 (~83rd)
SAT Evidence-Based Reading & Writing 710/ 800 (~93rd) 710/ 800 (~93rd)
SAT Math 700 / 800 (~89th) 690 / 800 (~89th)

Graduate Record Examination (GRE) Quantitative

Graduate Record Examination (GRE) Verbal

163/ 170 (~80th)
169/ 170 (~99th)

Copyright 2023. Samsung SDS Co., Ltd. All rights reserved.

157/ 170 (~62nd)
165/ 170 (~96th)

2137400 (~10th)
149 (~40th)
670/ 800 (~87th)
590/ 800 (~70th)
147/ 170 (~25th)
1547170 (~63rd)
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3. ChatGPT &8

3-1. ChatGPT Web Ul

= OpenAl2| A|ZE H|FZ| 7|20[aLt, 19 FAt & QXY RA|E i LA +RE HEUD
K=& HlgGe| 7|12 OpenAl Inc, 22|31 HMoHH AE|(capped-profit) 7|22l OpenAl LP(Limited
Partners)2 TJE|0] UAELICL OpenAl LP= EXAEZE +=2Z HMotstn Jqom, Xt g2
H|@2| 7|2 OpenAl Inc2 FEELICE OpenAlZt +ZEXOZ £90hS FSIX|& UX|TH A0
ZEO M= ChatGPT Web Ul f= #H4Y = API(Application Programming Interface)
72 752 8 IES 2dA7I= HzyA B2 S 74X JELCH

» ChatGPT= Web Ul(https://chat.openai.com/)E Sl CHZtHSZ 0|8 = USLICL HEHS
soff HAIXIE oI TEotHE EHE 2ots &= USLICE X A|F(2338) 7

35 HHE2 222 M3 ASLY, ChatGPT Plus(2 $20) BHME 75 2
ZHO0| =2 GPT-35 BT HE0 7t = GPT-4 HE S 0|8 = UAFL
&9 ChatGPTE O|8Y 4% AR8AZL MY g2 HHO| oist o Medgt = QA=H|, GPT-
3.5(28) < GPT-35(8 &) < GPT-4(88) =22 NEZo

3-2. ChatGPT API

0
1

Hu
H
o
M
rir
1
al
X
-
_ITl_
>
e
i

n
=o'=|.

= APIE 7 JH2| CHE &8 Z2O™0| M2 SUF
iT

=
2IY0| e ME 7

T = S
WA= YOYo] = 2 & 22 8ol 1 7|2t Ho[Eoat
FZ5t0] AH8E =+ UFLICE WEtM HOiol g3 52 7I1E &84 7|s2 23 <
2EACEM AlZts Bt M2R MES s + AsHH

= OpenAlZ7t APIE XM3&dte o0 ZE2 GPT-3, GPT-3.5 Codex(RAt¥O{E SQLE, Pythona
XA 2, 7 0| 2t Hsh S)QILICE GPT-4 22Ol API= X L2 O|2XIE0|AH 2 H3st
AoLt, tf7] BEo| S20| 7HsTLIC OpenAld] AHBHA 7HQI TR9| APl keyS Ea ®Oo™
AFEXFZE Z2 32 E(python S)0A APl Key 24t 23S E3i OpenAl MHO| SES Al
= Ah, H20| S LM YH HAEEZ OpenAl MHE &SI, OpenAl M L MEE

GPT-3.51 ZEO| M2|ot g2 Z21Y HS o =HE LCh

8

= GPT-31 EE&2 OpenAl?| AMHO| ZEXSIH 7|5 0[&2 fY BT HEEHEZR, AEAS
u]

S = AFUCh = GPT-31 ZHE Fine-tuning(0lF 3-3 MY FI)
AEXS] HIOIEIE OpenAl?l MH{Z EL{OF StH(H|E 2d), AEX| HO|E{2 Fine-tuned &
ZEOIXIZ o 2F A Y MHO| XMFED, Fine-tuned E ZES O[&5H7| fISHME ChA|
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f

AFgAtel TIO[EE ST M2 HUA X5 ST TR0 MYHG 2) 22 & ASUCL
« OpenAl2] APl AFS TI32 B BIH S, AL w2t MHEO ALLICL gL
ES f(loken, A0 H2IE SIo) 23 U THOIS I W A2 TNE SYED, Yojo| FP

1T EE2 SEH2R 479 Lml(=075E0))22 ALHE LT

[E8. OpenAl GPT 12 ]

Base models Fine-tuned models
Model Usage Training Usage
(2 Zojof ws atz) (8+& HIo|E{of 2 1t7) (28 Zojof mE 3t3F)
(GPT-3) Ada : fastest $0.0004 / 1K tokens $0.0004 / 1K tokens $0.0016 / 1K tokens
(GPT-3) Babbage $0.0005 / 1K tokens $0.0006 / 1K tokens $0.0024 / 1K tokens
(GPT-3) Curie $0.0020 / 1K tokens $0.0030 / 1K tokens $0.0120 / 1K tokens
(GPT-3) Davinci $0.0200 / 1K tokens $0.0300 / 1K tokens $0.1200 / 1K tokens
(GPT-3.5) turbo $0.0020 / 1K tokens
Prompt $0.03 / 1K tokens
(GPT-4) 8K . . .
Completion $0.06 / 1K tokens No service provided
Prompt $0.06 / 1K tokens
(GPT-4) 32K .
Completion $0.12 / 1K tokens
* GPT-4E5 A Qlst LIHX| ZRE2 Prompt(2Y3) X Completion(EfH)e] E2 4 A0 Cish HE B+

- JHRAOA DRSHA E=E APl Key s SO F1 Z= FEFO| W2t 50| O|R0X|7
=0l AHEXH= API KeyOfl CHSF 220 F2|3HOF o L|Ct.

= OpenAl7t RE 22471 Ootdl, & APIE 8ol MHIAE H3stes A2 &8 F X0 ofRHChs
HEZHS 0 U7|= THLICEH Meta(+ Facebook)e 7CH 2101 2@ LLaMA(Large Language Model
Meta Al, 2tOHE EA[(23.2.24)5tHA FRLE APIE B2 S7HU2O, Google= Al *& Bard?
APIE S0t WHE SRS LICE

» QF AA2 JIWEOf APIE SOHA| Y1 E2ZHEZ CIREE Wop &8 F
Neo, GPT-) )& HZE|0] EAILD JYFLCEL LE 228 StEEIE ZHO|
0274 0]8¢ = QUCh= 20| OotL D, +=F/HiZ/4UH 0|8 51

=R=ka © o
A4 BE= 40| ZQLCL

H
i
n
-
_LJ -

3-3. Fine-tuning

= OpenAlofM Cigke] HAE HOHZ A o5 A7l GPT ZEO| HFEZS| X0

Ea PN
=] =
HSo7= SR dHAl= EMELICE Base ZEE Us AME AMEY 42, ZES A
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stoty| Qloh A E HIOlE B9l OIS 20| HS2 o7 LR, BHoR MY 5
Gie oA MEHAUCL YEE @) % HES BUE U MY 1w S8 ols pwo
YHERD, WSS XMl Soich HH Yo7t gLt HRE Fert B0 US &
= |40]

UELICE [MatM, 7|Z=0| AP SHEEl GPT Base ZHES MZE ZQ/HO[EHAMEH 7 0
task-specific labeled dataset)2 2 CIA| $F B § IjSt&AI7|= i

UELICE O IHE Fine-tuning(O|M Z=7)0|2t1 8}, GPT Base ZHol AMAEY 3
ol2{ A B(layer) 7H2C OFX|2F A B0l CHoHATH mbz2tojE GHO|EZF O|R0f FLULCH HKE
SEAH, YEO|(general practitioner) =& ZEE F&E It A 218 T E2|(medical specialist)

TELE B0 22|l HYgeR MAY + UL

- CjZo| M2 Ho|HZE ZHo| mati|HE YHO|ESH= Fine-tuning IHE QIO|E EHo |
dsg =0l ¢Ho| USLCE ZHO| PromptXIA|2 LH)E Sl XIAIE & M, oA &

HEHE 2 M3 ZEM % RARE HAcz HEE dyd" = UREF %EOFE
HEHOIL|CE Prompt2] 20| ZSHA|Z|= OfA| 7440 W2} Zero-shot(07), One-shot(17H), Few-
shot(27ii O|4, CH7H 10~1007H) learningS 2 TEEZ|H, STt LHE XAE & EF CtYst

o

>
m

£ MIehor 2 &2 955 £20[A ELILh

- LAIHQ EHHE WIS QS ZEO| Prompte| MO ZetE OA] HEHES StEOHAR, RS
195k @el ZE28e=z ZEo| niZi0jErt YHO|E EX| HELICh MEtM, 22O
PromptOl ZetEl EWa oAl BHE Hedl Stedte AURERE

[
WHAIZ17]= - &L

18

[E9. Zero/One-shot/Few-shot Learning, ZX|: ChatGPT] Ot2 GflA|0flM HOf FZ0|, 8 = 9 H2t =
o[sfst7] fITt HEII RFS7| 20| Zero-shot learning2 & ZHFO0| Qe EEZ2 MMEdsl= 9HH, Few-shot
learning2 O &sln FWHoz Xast 282 MAES ¥ + US.

=
! LH&
5 t Write a short alliterative sentence about a curious cat exploring a garden
rom
P * alliterative(F2): =& W Zf ©Ho{Ott A 2XE S5 3to, Bt=22 Sl 282 dd
Zero-shot [Prompt0] ZEAIZI oA FH] -
learning [ChatGPT2| EH] A cat looks at flowers in the garden
One-shot [PromptO] ZEA[Z] OA] ®E] Peter Piper picked a peck of pickled peppers.
learning [ChatGPT2| ] Curious cat cautiously checking colorful cabbages.
[PromptO] ZEA[ZI OfA] HE]
Example 1: Peter Piper picked a peck of pickled peppers.
Few-shot
. Example 2: She sells seashells by the seashore.
learning

Example 3: How can a clam cram in a clean cream can?

[ChatGPT2| EHH] Curious cat crept cautiously, contemplating captivating, colorful carnations.

APl SES B9 MHAE 0|88 2, Prompt(X|Al2)/Completion(B 0| Z&E EZ
2t 2t=z0| O|FO0{X|7| W&o, Z&o| Mgt HHE Hde = JAEE RE5
O ZetAl7|= A2 H[E £E0| JAELICE MatM Z=E Fine-tuning Al7|& 20| Z7|H

2eHY + den JfHE 23S 0l8g + USHCL

N
1o F
rot
oz
[0 o >
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» X|E7X| Fine-tuningO|2t= EHOZ 7HEE FOM HFJX[TE OpenAldiM= Embeddingzt
Fine-tuning2 T&5t0f AMHIAE KISt JAESLICL Embedding APl R Fine-tuning API
MH|AE 25 AMEXICQ| FIt HIO|HM2E GPT Base ZEE SAZICHE FOMEe SYstL,
=Xt sk @Al0| 22t CHELCE O Xto|Foj| Cisi & o AtM|S| ofR EZl&L o

=~

» AEtH o2 XG0l X2l 20 A EmbeddingOl2t= JHE2 T/ 2/2ME HFETE 90|2t
Wt Oty = Us YR XAE BHSHE ZUYULICL Base ZEHES AH 50| 2&8F
HAE HE| oM QN E FARZ = /UX|TH AEXZE M2 XA Qe X4, HE ZM &)0|Lt
A HE27F Z5tEl HO|E{Z Embedding APl MHIAE Sl FIt SEAIZICHH, YHOIE =
HE |gtel EHg MM = UESLICE EF Ao 2AHSY dotor gHEHZ LaX g of
8Lt

- Ut 2EE 4

St HE/FE, = AFEXRS] JHQ deof| e 2H/2tE 52 ZEStaAt
M Fine-tuning APl MH|AE R|ESHH ZE8Y =+ JUFUCL F, AEXIL o
7|

_C;F = = AN
TFE/YA/HBUS 2L YAE HOEZ Base BUS AL A

» Embedding % Fine-tuning APl MH|AE A5 A8 4R, RH2 MER X4 a5
20 ot E¥E ddste AEYE HE = UASEUCHL 2 ZE-2 OpenAl MHO| HEO|
E o

=
DE¥oR XNYEM, WY WOt APl 2F

» Embedding % Fine-tuning &l GPT 22 & CIAsHH 88 5+ U
[e]

= o o= AX
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sh 2| Snap My Al Ot M
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sf 2| Be My Eyes - 7t RS AR
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(@]
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P
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AEseX| HES ¥ FUct

. ChatGPTE AFERIO| o2 Y2El HAEDIOZ ZZfof ot7| W20, AFSXIZL XAl Ei
22 OfA stelpol et Ewol BFo| LetKm, AW CHE EHS €= B
MESHD Qe A, BiZ X4, ZHEO0F S JIE, MAXY 2o Bxet Y 5 2US
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[E11. 1T YA A2 Top 10 EE HO|A, EX: Rangoli, Analytics Insight, '23.3.4, "Top 10 Use Cases of ChatGPT in IT
Departments; (https://www.analyticsinsight.net/top-10-use-cases-of-chatgpt-in-it-departments/)]

zg =¥ e
Email Replies Use ChatGPT to quickly provide email responses to customer inquiries.
Manual Use Chat GPT to provide answers to frequently asked questions to reduce agent's burden.
Call Script Use Chat GPT to create a draft of call scripts for IT assistance and modify it if needed.
Math Use Chat GPT to solve complicated algebraic puzzles or problems.
SOP Use Chat GPT as a guide to create Standard Operating Procedures (SOPs) that will instruct staff

members on how to carry out common or specialized duties and help them achieve consistency,
cut down on errors, and increase customer service team productivity.
Disaster Use Chat GPT to develop a disaster recovery plan defining the numerous scenarios, protocols, and

Recovery actions necessary to alleviate the crisis in order to deal with disruptive events.
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Troubleshooting = Use Chat GPT to write a troubleshooting guide that offers comprehensive advice on how to solve

ideas a problem in addition to using troubleshooting tools to fix network problems.

Communications = Use Chat GPT to inform users under outage communications, for lessening the damage and
preventing downtime from hurting your money

Draft essay Use Chat GPT to compose essays on a variety of topics, as a guide.

Extracting data Use Chat GPT to extract information from a string of text.
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4. ChatGPT, 2|11 4dd A7} HE O|2f
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