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EEAY 7leo] 85 Qe dsslHe 22 M WEdE 7 BAA 9 Wt tle o2 E F 34lE dolgith
ol HAE MEOE AT E NIRRT FAFEF] HHIIAIE dEs] 4 A7t ol FolA L Qlon S RF
3 AR B )4 sheAdo] ol ARolA ZEahr] AT Hlvks Holgith B AToMe dusty 7HE &R
RBIE I A3l FEFAREY THAE7 SEEHE Ve AFET A FAAY AEE BAEE YT
F U= T2 71 A HolHE *}‘Q“GP AW 7hsd JAFASE 285t Byl tig sjME AFstalat gk
A2 =8 "] AG EofllA d&de] 9449 AT 9= LSTM(Long Short Term Memory)3} CNN(Convolutional
Neural Networks)= &-8-8}31, “bitcoin’ < Zj* o & st= = A HolHE 83 dFY 39 7}7-3, =g =y 3

FEST LSTMI ONNS B3] 753 BH50] £& o)245S nylom 73 24 #9% B3oIA o £&
AZHE GAT 5 Ak Beld 2Fe) 4 A 2 DS A XALS) SHAP 7S A8 Az, 72 2
g @A Aol Shls AEE SO & e AESol BYY AR Y T JFEL AL AL ok
& gk & @ dasil o S A2l slo] ABHOR AAR o2 ST 4

B ol oln)x] BRI Ee AZHIE Holt Py 71Hel ONN E 953 o2 4%
ROH, XAIE B8 A2 Yol 0 1492 ATHL, 17 AehE WAsHs AU F S 72 7
2498 PPN & Atk AL FAPks HolA ezt ok

FAo . dzsty, A% 7 AEAls, Held, LSTM, CNN

COXA0 20235 3Y 24Y  =RANI 20233 58 23 AMEEY 1 2023 5 202

A= LSTM
9;1\ < 2:]'0101'
Fe &89 49

mlo
. I
2

H1RS  Regular Track DIAMXR} - Z20]
1. M& SsstE = 7HE MsAo] e 8RS EES
Ho} Fo} oyt tiF 2 FAAEY & WS
F7HE IR S8 FAEES adE FAe W31 Q) Th(Sarkodie et al., 2022). o] #A&
AFHoE g IS Wolgth A COVID-19 Higo = SujelolA GeslEE 233 5554
2 g ;MY BA o]F H MAHOE o ol tigk Aol EdstA o] Fo AL Utk
FEEASEY] 71Z 0] A Assigon, E3 (Chen et al., 2020). 1 v|E|7IX & dZ3l= &

* 20221 tfEtTl= WSE9} S ATA T XS o} FaH AU (NRF-2022S1A5A2A01049880)



off 7|EZA EA(fundamental analysis)Z} 7]&%]
-4 (technical analysis) > 2 A EFH} 7|&
2 24 WA A 7]'7<]§ E‘}ﬁu OPE o g A

1;% #5) 7}ae) 24 2 5
Rng 041%—8% Fulolt). 7]%H BAL 99

ARIMA(Auto Regressive Integrated Moving Average),
VAR(Vector AutoRegressive)2} 22 7348} 7|1ke]
AAE BREo] AHEESeH, HTde AF
A5 PRES BEF A77) B 21951

H1 =
‘2}2“% a]]_f_}dJ,].oﬂA-]C 1 /\4 g o]x-hﬂl— 011;].
(Aras, 2021). 53] LSTM(Long Short Term Memory)

< 333 RNN(Recurrent Neural Networks) 7]%F
o] 7IHEL S 8FAES X3 AAE 4
of &&=o] % o AFolA FAH E
R0 9% 9345 S /Rt sk
9 THGhosh et al, 2021; Moghar & Hamiche,
2020). HEo} EAES AHHOF voteh= b
74738 7% CNN(Convolutional Neural Networks)
T FX Y HolHE &&3tr] f3 &l o
S MEEEA F7F R AE8EH 5 58 &
ofol = ZlalA ARE-E I QUTHHosaka, 2019).
E3 A SRYP O HAHFES T *”‘] ]7] sl 78
A ARE F7HEQ JEHs &3t A
= S7kstaL o, =/A E(2021)—3— AE
A% 719 71959 5 dSR
Al QAFAS, ‘HEd, ‘tﬂ/‘]fﬂ 3 JJr 2
Aojol thdk = AMF =S dYRTE
83l LSTM % VAR 239 oS4 5
Zt}. Urquhart (2018)= VAR 23
A%} T2 AN F 119 *H{r%{rﬁl%
713%ol| whet 7= A o]
L Al FEFE HH

|

_ll}l' Lo

130

[o ft ot

g
oq—cE}(Krlstoufek, 2013).
T RIS 8 GeRd e 28T
245 FRYE BTEa 29E o
ol ok A%elA 255 ol dthe
rohgith, YUk o2 FgHe A A
95171 M2, ASAE FAIAL 4
14 Fsiol Fa8 RES
l 213 o] = '3
HAEA el
7L = SAA 7S E8shks
7F oA v EASHE A olv(d ol
2021). HZoll= MAled 2 22 71He] A
E SHEshL, dFRF e AHES FINTII
8] A 7hsdt 2182 5 (eXplainable Artificial
Intelligence: XA #HHH 7|HEo] 7=
e okl A &85 THCoussement &
Benoit, 2021). SHAP(SHapley Additive exPlanation)
= XAI9] 24 7Y 7 stz o= 3
71He] 284 Auglo] AL S 9ri=
o] o] &EtA ATl JTHAntwarg et al.,
2021). SHAPE E&ol|A AR H4E9] 7|
&= 9 Gl Zlodste B e FE2 T+ A
o, 78 FZA| oA oE M7} AIgre] of
= 7‘35 71 =A] 3ot 4= A THLundberg et
2018) A 7A ALH7) ol &2 5 ok
F3E Zokoll A Z8H I AT dEstE 7HA
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oX,

o

O

&+ % 3} (Cryptocurrency)= E=A21 7]
7] st

#elehs 71Eo|tHLi & Wang,
2 TRl desHE

Nakamoto (2008)°ll ]3] *3 A= H]Ei?_l
(bitcoin)> &St 7} Aol A AZE ol A
Ao F J1A =& A7} Fe
H, AA ANge FESAL %Wol%—& 5, 2018).
B3 AA Fr 7194 R
o8 XA U+ T MAERE oz} 7] Hho|
ANE & #AS 7FA 3 YTHZhang et al., 2021).
HIEFRIY ©]Eo] o]f g R(ethereum), &

1) https://coinmarketcap.com

(ripple), Blo]*H 2 F Rl (binanace coin) & TFFs
°L§§Hﬂ7} A&Z o7 SAHIL o, 2023
4 71F 22,60470 0] G587} FrEE L JTH.
1 F0e 2T dsslHE T4 olF =6
A 2=glo] X8} Fo] 1A AL FH Rk 57l A
ttE] stE| =24 75T AolZkal 7|t o,
3t 3t 7% T skl TR
At 7HITaL & 5 glom 714 e 343
o Qla MHAAE 7S 7Y FET
ol 7]elslo|(Jang & Kim, 2017), RIEFSIS
FHolu 53 e e FAYFLE ERekaL
ATHAAY, 74, 2017, White et al., 2020;
Shahzad et al., 2022; Nakano & Takahashi, 2020).

el
=
<)

IO r & -ﬁ?l

g

22 gald 78| AsstH olF

HIEFQIS HIRE dEstd= F23 fARE
E4E 7ML glon, sl & F85FA
FEOE EFY T AKSu et al, 2020). ]l
upel F7} g SoA FEH T e MAlEd E
H89 71EE &8 7HEolv FEe G538t
He AT7E0] FE ol FaL Atk AAE 5
33& Eol= RNNOJY LSTM2 o 343349
TS A glon, HIZd e ovA] &
FollA =& EF 522 A5 AHEHE CNN
< 28 o%l%—i’f‘fé%ﬂ T3 S8 TS
o]aL al. (2021) HIEFQIS] 714

i 30
o
>
5
('D

£
ok

ol 9,101 F2 9Fg vAE YA

o A
shefahs o] o, 4 mio] gl 24413
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BHi5 - 95H - 2e0| - gt
HEE &gste] fo]E8 ¥Ea CNN 7[Rk Holl Agstgon 2 A=y 9 EH
2yE AASATE AAT 2y AF3AAEE, AXZ NTE 83 BFo] ¢ & 1
LSTM, ARIMA E3HT} 53 qSAH74E B 95 el Tth Guo et al. (2021)S ¢35 3}y

ojlm MEAgo] ul-g- F AAE HolEE A5
] 9448 BRIThal ST Ortu et al. (2022)
o ATFANNE 58 712 WEA T tasha] A
Ao A A EAog nAIAL 72 AAL
SlZo] S g el A el SEe B8
R 7ol ol34 @l 80l B 4 AT
st, 1341749, CNN, 28|32 LSTM &3
T-=3F3 ). Alonso-Monsalve et al. (2020)<
st 7|Rke] 1% wjof Al ~Elof] &8st
A% 5 AFEH S 75317] A3l CNNF
LSTME 37 88381+ stolHe= RFE AA

ROH CNN 7|Hke] BFgo] G oS -
T A5e E%‘ ZF Aes /\]/‘]'6"1:} o]
A2 ¢ g 7oz
CNN< &3t 01‘7‘7]' %“%‘6}74] 5!35] A=
FAlol A FAAE T ASE YERT

543 S Hlall JE A, 72 71AL
SNS 59| HIA Y HlolH & dSRgel &85
SJT}. Karalevicius et al. (2018)2 72~ 7|AL EZ
T AANZ ok A EAE AHEsEon H]
EFQl 7HA 3 72 23Rk Atoldll ol v gk #
A7F 2A5HS &2l T Abraham et al. (2018)
& HE=ls) o|de o) 1 A5E s 7
= AME HolEe ESE AAE HolHE &
g3t om AFEAE 53l EQEH AAZER
B =3 8T E 72 ANEY I
E9Y AAZ M7t ASAH ol FAA
oz goju|dt JFS vtk YT Mittal et
al. 2019%= 7= AN L8 EQE AN
N, ESE AAE2REH 253 98 244

5 A9 3HEA, RNN, LSTM 59 95 7]

of

o flo o r1

N g2 o N
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dolgE &8st Zo] Tasittal sk3ler
T2 AAFS S #AS el WsE
283ttt o]AH AH4A dHolelEo] Y5ty
S = &etA 8= Jom 57
et F994e AALI JTHAbraham
et al., 2018; Mittal et al., 2019; Guo et al., 2021).

2.3 49 Jts8t IEA|

or

A 7Hsd Q1F A5 (eXplainable Artificial
Intelligence: XA &7 2 ASEFE0] o=
e AT o ol A AR, ojid HFES
Z-gsh=A gofslr] Sl &8st 7ot
(Adadi & Berrada, 2018). XAI7|* % SHAP(SHapley
Additive exPlanations), LIME(Local Interpretable
Model-Agnostic Explanation), 12| 1. LRP(Layer-wise
Relevance Propagation)% sk HAlEy 9 |
g 5 A3AT 7S &8 7S 2=
_o/] }guge_:]' ‘:;"l —B—H/H 7].&: JS 801:}\1—/\]7]7] _1,]6]- I:g-
How &8I glom AHY Tkl XAl &
|HTE <% 1> 2

ol NEAZ BelEty] 93 Held ZEA
LIME= #&3t] ofdl ©of7} A5 54T o
22l o) s o= HASH| H=A(Zinovyeva
et al,, 2020), o] ThojZo] mE o] o xpAA o
T3 FEFS VA=A I8k tH(Craja et al
2020). SHAPE dZRF& 9 FRHEFE F5
@ 5 glom myel B89 WY U= 8 9
WA et = Tk Antwarg et al. (2021)
21999 7)Z¥ KDD Cup th3]el|A] AHEH o)

i

o



M% Jh53 QBXISIH CNNS ERF U5 712 52 052y
(HE 1) AY20M0AMQ XAl H2HT
MZE0f XAl 7|& Rale PN AT W&
22 P2P & FHZANA AHEZHZE, 2A2E FHAEH
SHAP Wang et al. Y s %%Sﬁ P2P U EolA =4S oS3 RYES F
(2021) %3}a, SHAPE 83 8 HEE FE23 5 /¥ #3323
RreT 2 7} W57k oA A gueA shopdt
cem = | 1Y AE ElolEe) ojrlx MB W FHF UATE HE3ol
LRP UEE S A s aznge Faesmon, LRPE ol &a Ael st
(2021) Sno] tg HHEe ATHAS
B AFAAE A nYe APEYAE SHoE THHYL
B A A SHAP Azzone et al. M, SHAPE &3 ¥y FaT9 APTY2E A AF T8
= (2022) EE ¥ma XAl 7MS H@ET, oS Fa By A5 AAbs}
THdE 8 AFES FEF
HAAAR 2Rl B85S BXstn HE Py A8 d8d 7]
LIME Zinovyeva et al. | o2 RS FH3l, 15T Y ZTEAA FRE {43
(2020) 71 $18l LIMES 8395 ol& B3 =89 a4 7tsds
AR ol 2y AA ) B 2D 5 S T
7199 AFAZE AVEAE A8 H2=E o] £47 A9 =
Craja et al. H2E, AFAAHE, XGBoost, SVMES &3] m¥S FF3}a,
e LIME 2020) | 719 AFAE] 5= FOAE F oW wolBol el oA
s AR Fa% FFE v A=A F4dtr] Y8 LIMES A&
& 8o g ol s BX B¥EE FH3A, AE7tE A
Antwarg et al, | 717 FIOTEL 14T HolEl 5 oje) Lopol Holelf g
LIME, SHAp | "TWAE €8 se) mygol o4ge FASA oM, LIMES SHAPE 2 &3 o
CRD | oy 2zd 28 s FYE B JPo WYL mYox
nE 5%
22 dlolg Al 287t= AR HolHE o o Zghol] FFS A VA= HTFES FF
83 FE5S dSEF Y ddo] &4 e o 3 F, M BSHER 4= ngo] &=
AHS AFstr] Y8 SHAPE A-83fo] 7| Ak O S FE2H HTE FAHS=E
AZAEE 8 HFES FE319.21 Azzone A& AT LRP= TAHEFAA ofE Ao
etal (2022)& B3 TR dFE ojAkg, AFH 5 ASAE 54 AR BRshe d 444
ol T AA AAZA WMy} AFFATA H &S sh=A Fetatr] Yl A= ATHATH
‘l“oﬂ W T XRES HEete] F53taL 2t & 5, 2021).
FHERA, )R o' HFEo] F8 FEgS XAI7|H & SHAP= AlY o84 A 4l
U] X =A] gelstr] 918 SHAPE 8315 o &85 714 sk 2] E8aks Agske
Y9 EYEE A HT Wang et al. (2021) 02 yHAJ MET e AHEITHGiudici &
2 S P2P &A1 9 m A F- Eold o Raffinetti, 2021). the] £412] Y32 LIMEY o
BE ERFdstke 288 75313 SHAPE &85} 2ZA AP 59 F9FES 1HseE EAS
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7HAW ZF ATt 7% Skl A driRkEe
BEFE ofH Lo = m|=A e /E &
SA] H=E gefste= A4 sfHo] 7hsstal, 2+
MNE ASAE =S Tt 2 |ir7t HA
o7 ofE WeFo g y|osh=A], 18]l FA9
o' M7t 7 2 FEFS vxEAd tigk A
9 40| 7153l 2 thLundberg et al., 2018).
olglgt 4 % A& ulE o E SHAPE= At
H o]F 2 o8t AA T thg okl Z8
I glow, AAToA 7 HIs &85
A= 71¥ 5 dhtolthAntwarg et al., 2021).

3. o7 Zelgla

AT QY aE <19 157 Pk 1EAE
HolE 43 2 A WA Qd vEzel 7}
Alolele} 72 AMF HolE & s3@) ¥
391 JMAEolHE 22 3¢ 29 AlE

12701 lo1e] £ 2 M2

)l investing.comol| A 8k, = HAFE H
°]El:= trends.google.come 83T}, TlolE| ¥
AE RET5 A= s et § 2y
Stie YD skEHlolE g A5 se Bt
B7HolH 2 2tk 72 AAES A 7]
O FoF A e TS 285ty
g T &-&3th(Mittal et al., 2019).
Held 7|Hke] 55 o5 =Y

= =
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287 49 7kstt B 2| s e SIS aY 22

1.1 G015 +&

e
= L

1.2 0] HA2|

| moesyzs o

| semmosga |

| szuzag=zs |

21 EHHY NS =Y 1=
| 4 47 (feature selection) H Al 23 2 ojojIs }_.| 225 2 52 oj2 oF 2 F
tn - ogas . .
- TleE AT 4 ' :: learning : te)
M e : X - &% Dropout HIZ
Zoa : &t Zl=(epoch)
- W4 43 N e
+5 Y
228 58 A3 HE Y Ey 23HE oA T
‘ SHAPHE X Shapley2t =2 |
+ | 5% o2 25 M4 Je
\ gzusza |
: | o=z 4% =8 ua |
| wszeewszz |
| ¥ | [ essious=gy |
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HEREIN= "3/‘
ol A} 7HLj
tloly =
THAlonso-Monsalve et al., 2020). CNN«]
A A Al —?“Zv:"é < AARpoH,
53ty 714 5 dFoA g 54
Rl Lin et al. (2013)01 A Qkgk ?&% 48
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= 95
= FE3 APAT(Ayoub et al., 2021)9} o]
HIEFRQI 714 G o AFgtel ojd W7}t
ofd s 7HAAL glom, ol Fro FFS

H|X|=AE F3l sAetaA}l T Antwarg et al.,
2021). PFA e Z A oA = o] TA A
=3 Held dSEFo] A= 9 3
ARkt XAIZ1HQ SHAPES 283 2F&3 Al
E8 % 719 SA y&S E83te] FAAE
NA AFL F Ue ARl GAE BT

4.1 M0

2 AFoAE AdLE HESRISY ZE(§)
71% 98 A7E F7%, a7k AL Al gk
ARE AF3H= Investing.comol Al 201733 1€

190014 2022 1€ 319S 7P 2 3h= HIE
o2 A4l 714 HlolEE FRsHAH
T2 AMNF tolele= AA 7|17k €4 i
AATFE A FE3ta, AA 7|3k g g
AR TS Alrletr] 98] AA 713t 2A A=
ZF N 4 dollAe] Il Aoid AES =
ittt A ¥ dlolEle] 7% trends.google.com
oA A =7 A "ﬂlﬂ’, EHE ‘B 7H
2], HAAoj= “bitcoin’, = 7|17 20173 1€

1gellA 2022 1€ 312 )gXé sho] FE3HAh
0~1007kA1 8] gre. 2 yehH, o0 717hE5

713 Well A AAeko] 22 Ag ofrsiaL,
10001] TVheE o] Bk 21e ovldith
7+ 7N %moﬂ/ﬂ«l U A ANF FE2E
S8 49 HolH F&3 AMEAS %‘Qt‘#ﬂl
3lal F& 712 20173 12 1€0014 20173 1€
3147kA 9} 2ol AAgsf 2017 1°JHE1 2022

Q744 7} 7 9 EjolEE ST

42 HO|E| ®Mx 2|

TR I BEFQ 714 dHolHE &A
(numeric) &2]o] ol 7l.J ](obJect) a0z 1A
Eof o, %i 712 A x| A ] ALHE 2l
A @A o2 Wt a2 758 23
gt sk *éﬂr H7HE S8l g5& HolHe
20173 1€ 193E 20213 8¥ 26474 2, H
7He "HolEE 2021 8¥ 279 HE 20221 1Y
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Ofoh
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SIY7HAZ ERAH. 7= A HolE+= A
Al 24 713e] 2 A A HlolEl g} 7
e 2o & A A Holgrt = 7t
SotH, £ ATolAE A 7131 9 dE
HA g *&%‘8}71 $13l Mittal et al. (2019)2] <A
T AHgE PHES &85tk <18 2>+
HIE S]] 7}2‘. tlole o} MStE T2 AN T
olH &2 T2 HAE tlolEl= 714 HlolE & f+
ARRE FAIE Holal glom HA T tﬂ#ﬂ HE
%1 7HA 9] Aot dtetell Fad IS v
A 7 A= As E@lzi}(ﬂ%é} %, 2018; A
715, 333, 2020).

— BTCUSD — google trend

google tren

AS29¢ 94 s=adl Asl 95
E

= 30719 71&3 x]—Lg} T2 ANTL QY
TE &3t 4 88 Vi3 A%
<¥ 2>9} ZTHKim & Enke, 2016). 2 7]&32] A
9 T2 AMFE 03 14k0] 9] gro g EEs)
sHAth
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(B 2) 240 28E 712X X&

Hed JleXMX E My JlEedR®
\Al Fasth K V16 NCO
V2 Slowh K V17 PO
V3 Band%b V18 Psychology
V4 Band width V19 ROC
V5 aa V20 RSI
V6 a Vet S—ROC
V7 o Va2 Slow%d
V8 isparity V23 S0
V9 DPO V24 Sonar
V10 EOM V25 Sonar signal
V11 MACD V26 TRIX
V12 MAO V27 VO
V13 MFT Va8 VROC
Vi4 M V29 Williams% R
V15 Momentum V30 Z—score

BEAE 9 Bk r1RoR 959 | F

[
7FE w5 A5 1(3%), ¥ A5 0(5th o2
AASHH EEHe] EXE <¥ >3 2t AA)
H o R 23 A7) et Ak ) vepd,
(B 3) =HUHs 21
=7 s stet
A 1,049 (56.73%) 800 (43.27%)
st & 968 (67.97%) 731 (43.03%)
B7He 81 (54.00%) 69 (46.00%)

7 LSTM, 18] wAled 71 <l 1321747
SVMS &85ttt 71€4 AxEE &85 &2
22 , LSTM, NN, SVMo|&} &}, 7]&
A x9} = JAE HEE I S8% 23



CNN_G, LSTM_G, NN_G, SVM G&} kit &<
tlo]ele} 7} HlolE= 822 HI&E AT

CNN 23&-& Hosaka(2019)7} A|eksl WIH &5
vlgto 2 A AlS(convolution layer), &
AlS(pooling layer), 1] £ AAS(fully
connected layer) &2 o]Fo]Z 7]|EZ Q] CNN

28 Hgaqrh <19 353 2o 5719 B2}

9%, 94 ddF o PAH glor 5
o) B2 747t AREM ASH HAF B

Block 1

c
S
E
5
=
=
i
&

Batch Normalization
Batch Normalization

Global Avg Poaling
Fully Connected Layer

= %
©v
g 8
< <
e .
0
e z
5 5
3 ]

(O3 3) CNN 2 71X

LSTM E&L <19 4>9} o] F2E MHAF}
o, slol9 FAHE 55T st A5E ol
o) zqk A3 Tgal AT

LSTM - 128 kernals

Fully Connected Layer -16 kernals

LSTM - 64 kernals |

Fully Connected Layer -1 kernals

(13 4) LSTM X

NN Zgol|lA] 2438} g AlTRo|= S5
HEsAaL, 29 AT = 1, SeEY =29
= 247 012 Ao &Y 29 Ve
15-E 40 ARole] gho 2, S5 3la+= 100904
2000A0]| 2 AAsEe] 18] = A X|(grid search)E
T3l HZH ] ghe ARSI T TR SVM
2P RBFAY 55 AHE3EL, CoF, v & 4
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SR 7l XE 7l XE®E + 72 M
=y NN SVM LSTM CNN NN_G SVYM G | LSTM.G | CNN_G
Bt 64.05% 62.37% 61.22% 64.51% 64.17% 64.84% 62.21% 64.63%
B+ & 56.00% 57.33% 59.33% 58.67% 58.00% 59.33% 60.00% 61.33%
B 5) MLOKMcNemar) &8 2t

SVM LSTM CNN NN_G SVM_G LSTM_G CNN_G

AN 245 5.600%* 19.593% 5.333%% 0.696 12.53 31.373%%
(0.118) (0.018) (0.000) (0.021) (0.404) (0.000) (0.000)

SUM 6.881%%* 12.755%%x 17.392%%* 9.600%** 5.939%% 21787
(0.009) (0.000) (0.000) (0.002) (0.015) (0.000)

LSTM 0.161 3.939%* 0.029 3.765% 14.700%*
(0.689) (0.047) (0.864) (0.052) (0.000)

CNN 8.82%%* 1.123 3.559% 17.053%%*
(0.003) (0.289) (0.059) (0.000)
2.227 13.0817%%* 43.891%%*

NN_G (0.136) (0.000) (0.000)
3.841% 37.500%**

SVM_G (0.050) (0.000)
27.574%%*

LSTM G (0.000)

RROFE 10%, AFE %, B FOAFE 1%l BAHOE Fo42 7H
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Joll SHAPE 283}t
SHAPE H93 afA 9 AH9F s§2o] 7}53t
o], o714 AEH e =y A g A
Holal, A HH sogk ANE FZX o gt 4
5 Adgrel tigh AHolth <O¥ 5>+ W9
WH4=o] Q8 =o]u SHAPE 283 A< 10719
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Ao 2 YEPGI, VI3(MFI, money flow index),
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42 K8 AIBXIST CNNS B8 9S8l 712 5% 052y
Atk A2 vl 2 Fede) Ade olgs) 6. AR
752 230 £4 2 I3 Sk
S A% Holk Ao Jehiua, 23 £ A7eldE deid 71Me) ONNEG $84
FEY oI2g el TH olErelAl A 97 ol MEY SR A2HE B
93 otk D2 2TE FE oF, 9T 9 TIINUY. 72 ANFL J1eH A
= 0% oF 5o 99 E@ S0HD I W dZ5RYo] QYNSE B89 JZuo
(FGA, WEA, 2017), 20 EHOAE AE 4TE @AZoH Hald JHol AT 3
e 17 ZRdAE Zu ojErlolxe Ag & BelEadE) B4S sl2s] 96l XA
Hol w255 +840] BoAR(Kim & Yang, 9 SHAPE A g3te] Awels) a4 Hsye
2021), ¥ AFo)A] Ak CNN G E8¥ SHAP  FH3lch 71<d AR dEuszE &8
719k A& A LT ZH ojtutolA & YoM E LSTM Ego), 75 A H o]
o #84e FHAR 5 e Ao BT Heb 71eH ARE W YHAWSE A5
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A% Aee FHS oAl W 289 2R 24T} A AL %
AT & AT 7 PATE W4 24T
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= weddAe dede A8s] = 29 7SS AHE Hlad 23 LSTM 3 CNN

= HITS Wolgth S F, 2021). & A7 & VNIOE 75T BIPES AFAHANL 5
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Abstract

The Prediction of Cryptocurrency Prices Using eXplainable
Artificial Intelligence based on Deep Learning

Taecho Hong™ - Jonggwan Won™ + Eunmi Kim™”* - Minsu Kim™***

Bitcoin is a blockchain technology-based digital currency that has been recognized as a representative
cryptocurrency and a financial investment asset. Due to its highly volatile nature, Bitcoin has gained a lot
of attention from investors and the public. Based on this popularity, numerous studies have been conducted
on price and trend prediction using machine learning and deep learning. This study employed LSTM (Long
Short Term Memory) and CNN (Convolutional Neural Networks), which have shown potential for
predictive performance in the finance domain, to enhance the classification accuracy in Bitcoin price trend
prediction. XAl(eXplainable Artificial Intelligence) techniques were applied to the predictive model to
enhance its explainability and interpretability by providing a comprehensive explanation of the model. In
the empirical experiment, CNN was applied to technical indicators and Google trend data to build a Bitcoin
price trend prediction model, and the CNN model using both technical indicators and Google trend data
clearly outperformed the other models using neural networks, SVM, and LSTM. Then SHAP(SHapley
Additive exPlanations) was applied to the predictive model to obtain explanations about the output values.
Important prediction drivers in input variables were extracted through global interpretation, and the
interpretation of the predictive model’s decision process for each instance was suggested through local
interpretation. The results show that our proposed research framework demonstrates both improved
classification accuracy and explainability by using CNN, Google trend data, and SHAP.

Key Words : Cryptocurrency, XAl, Deep Learning, LSTM, CNN
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