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2 (Kaastra & Boyd, 1996)
2 (Khalid, 1999)
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Price = f (Transaction, Dif ficulty, volme, Gold, Sp, Dow, DU, Tweets, Gtrend)

1ol 25 Spgots oy )50 Lo yerie Joo (nl o a5
GYo ) (55 S ailyg; el Price

(Yo caw ) (S Cuw diljg, ol (Transaction
(S, Gid) (sS Caw &b &iljg, e Difficulty
(alyg, olaws b poxa) (50,5 10 (pS o dlaws Volume
(Y e ) b s, celd Gold
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Fag 50 eS i b e e Jlu,l slacw 4ilys; olass Tweets®
Gl oz ) 565 50 (peScan b dad o OladS (gozins ailjg, olasy :Gtrend
tradingview.com, coinmarketcap.com, bitinfocharts.com slacole 51 by slog,m (! ples

Ll 8L, L8 coindesk.com, ,investing.com quandl.com

Joe sl o (Surod o

O3S 5 Joe (b)) Jiias Sl psitn I (pham b don (o s alal) 9925 00iiS (Lo @dly )0 (aen
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Transaction Difficulty | Volume | Gold SP Dow UE Tweets | Gtrend

Transaction 1.00 0.52 -0.05 0.34 0.26 0.58 0.21 0.13 -0.13
Difficulty 0.53 1.00 0.06 0.22 0.41 0.20 0.46 0.56 -0.20
Volume -0.05 0.06 1.00 0.13 0.13 0.58 0.06 0.18 0.03
Gold 0.34 0.42 0.13 1.00 0.37 0.12 0.20 0.65 0.05
SP 0.26 0.41 0.13 0.57 1.00 0.38 0.20 0.58 0.12
Dow 0.25 0.59 0.11 0.53 0.48 1.00 0.16 0.38 0.15
UE 0.21 0.46 0.06 0.20 0.20 0.16 1.00 0.20 -0.52
Tweets 0.13 0.66 0.18 0.65 0.58 0.38 0.20 1.00 0.30
Gtrend -0.13 -0.20 0.03 0.05 0.12 0.15 -0.52 0.30 1.00
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BTS"" sl (slas 3l 5 5l Woala (5 6 e Al 8l oad 6).-35)\-.’ bitcoinplus.com <ulis ) 4S ¢ S 4 ko g ye lachy siail g
Sl 02l alad) (M <Bitcoin #" ) 4k 5 30 S3da L <"Bitcoin®
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Price = Ay. (Transaction)®t (Dif ficulty)®z (volme)%:
(Gold)*+ (Sp)? ( Dow)% (DU)* (Tweets)*s (Gtrend)®

Price = ay + a; Transaction + a, Dif ficulty + az volme + a, Gold + as Sp + ag Dow
+ a; DU + ag Tweets + aq Gtrend + aqo Transaction? + a;; Dif ficulty?
+ a;, volme? + a;3 Gold? + a4 Sp? + a;5 Dow? + a;¢ DU? + a,, Tweets?
+ a;g Gtrend? + a,q Transaction. Dif ficulty + a,, Transaction.volme
+ a,, Transaction. Gold + a,, Transaction.Sp + a,3 Transaction. Dow
+ ay4 Transaction. DU + a,5 Transaction. Tweets
+ ay¢ Transaction. Gtrend + a,; Dif ficulty. volme + a,g Dif ficulty. Gold
+ ayg Dif ficulty.Sp + azg Dif ficulty. Dow + a3, Dif ficulty. DU
+ as; Dif ficulty. Tweets + az3 Dif ficulty. Gtrend + az4 volme. Gold
+ azs volme. Sp + azg volme. Dow + a3, volme. DU + asg volme. Tweets
+ azo volme. Gtrend + a4y Gold.Sp + a4 Gold.Dow + ay, Gold. DU
+ a43 Gold. Tweets + a,4 Gold. Gtrend + ay5 Sp. Dow + aug Sp. DU
+ ay47 Sp. Tweets + a,g Sp. Gtrend + az9 Dow. DU + asy Dow. Tweets
+ asq Dow. Gtrend + as, DU.Tweets + as; DU. Gtrend + as, Tweets. Gtrend

Price = ay + a, Transaction®z + a3 Dif ficulty® + as volme% + a; Gold® + aq Sp*0
+ a;; Dow®2 + a3 DU+ + a5 Tweets®s + a,, Gtrend®18

03l Bk 5l O ss 05 5 RO 55 5 S5 b 5 (oS somnar 02ysSl Gosb 5l dlie (l o
sl basgi (55 S Sed @b Gilodend b ws)S Jae byl iluaigr 40 pladl T(Python)
25 Sz S A alei g (Jte 1 038 (DTS QIS sl i A Vol LIS e
1000,5 )5 (655l CenSl 9,505, ) g (5505402 50,95 5 JeB 0ly90 90 e

(COVID- 19 (¢, Saen 5l yiw) %

Price = —3.171. (Transaction) ™" *8Y(Dif ficulty)325° (volme) 1956 ( Gold)*?1*
L (Sp)?1%°( Dow)*497 (DU) 1334 (Tweets) 0% (Gerend)*155

(COVID- 19 (g ,Faen o,90) s

Price = —16.856. (Transaction)® 1 (Dif ficulty)®*30 (volme) 0% ( Gold) 1324
(Sp)3.701 (DOW)—0.909 (Du)—1.931 (Tweets)°'1°1 (Gtrend)0'272

! Transcendental
2 python 3.12.5 Win/Mac/Linux

Sl slaidl 4 oliliad
V¥ Glie / VY olo /Y2 580




OlSon 5 ol 5238 s | o S £y 00 b (255 Cenid 1 oo Jelos o ey 9 Silmand [ YE

(COVID- 19 5,50 jl i) 5

Price = —1.405 — 3.438 Transaction + 3.999 Dif ficulty + 1.666 volme + 4.061 Gold
+ 2.687 Sp — 2.469 Dow — 1.592 DU + 2.005 Tweets — 4.881Gtrend
+ 7.570 Transaction? + 3.383 Dif ficulty? — 4.830 volme? + 7.214 Gold?
+1.902 Sp? + 1.625 Dow? + 2.754 DU? — 9.758 Tweets? — 7.580 Gtrend?
— 2.966 Transaction. Dif ficulty + 1.397 Transaction.volme
— 4.342 Transaction. Gold + 5.248 Transaction.Sp
— 2.395 Transaction. Dow + 7.040 Transaction. DU
+ 8.784 Transaction. Tweets — 3.907 Transaction. Gtrend
+ 3.879 Dif ficulty.volme — 1.042 Dif ficulty. Gold — 7.742 Dif ficulty.Sp
+ 3.148 Dif ficulty. Dow — 4.298 Dif ficulty. DU
+ 4.369 Dif ficulty. Tweets — 3.699 Dif ficulty. Gtrend
— 1.215 volme. Gold + 6.873 volme.Sp — 2.117 volme. Dow
— 7.696 volme. DU — 2.965 volme. Tweets + 2.325 volme. Gtrend
—4.763 Gold.Sp + 2008 Gold. Dow — 1.645 Gold.DU — 7.558 Gold. Tweets
— 5.506 Gold. Gtrend + 4.317 Sp. Dow — 7.720 Sp. DU + 6.037Sp. Tweets
—4.121 Sp.Gtrend + 2.757 Dow.DU — 6.777 Dow. Tweets
+ 9.549 Dow. Gtrend + 2.331 DU.Tweets + 3.551 DU. Gtrend
+ 8.894 Tweets. Gtrend

(COVID- 19 (5 ,5aen o,90) s

Price = 4.782 — 4.390 Transaction + 8.968 Dif ficulty — 2.818 volme — 7.263 Gold

—7.780 Sp + 1.240 Dow + 2.253 DU — 9.443 Tweets + 1.576 Gtrend

— 3.211 Transaction? + 2.909 Dif ficulty? + 8.417 volme? + 1.151 Gold?

+ 4.427 Sp? — 5.867 Dow? — 2.228 DU? + 1.723 Tweets? — 4.650 Gtrend?

+ 4.546 Transaction. Dif ficulty + 3.695 Transaction. volme

— 8.228 Transaction. Gold + 2.056 Transaction.Sp

— 3.081 Transaction. Dow + 5.756 Transaction. DU

+ 1.701 Transaction. Tweets — 4.053 Transaction. Gtrend

—1.350 Dif ficulty.volme + 2.309 Dif ficulty. Gold — 3.726 Dif ficulty.Sp

+ 5.225 Dif ficulty. Dow + 1.768 Dif ficulty. DU

— 3.337 Dif ficulty. Tweets + 4.470 Dif ficulty. Gtrend

— 1.278 volme. Gold — 5.700 volme. Sp + 2.025 volme. Dow

+ 5.784 volme. DU + 3.817 volme. Tweets — 7.064 volme. Gtrend

+ 1.868 Gold. Sp — 6.136 Gold. Dow + 2.893 Gold. DU + 3.110 Gold. Tweets

— 1.717 Gold. Gtrend + 1.042 Sp. Dow + 8.801 Sp. DU + 8.025 Sp. Tweets

+ 7.039 Sp.Gtrend — 7.398 Dow. DU — 5.268 Dow. Tweets

—1.761 Dow. Gtrend + 4.131 DU.Tweets — 1.693 DU. Gtrend

+ 1.634 Tweets. Gtrend

(COVID- 19 (5,50 jl i) 5

Price = 1.270 + 0.001 Transaction®°%8 + 0.0002 Dif ficulty®2°! + 1.09 volme =747
+1.003 Gold>°%3 + 0.001 Sp*?1® + 1.003 Dow 3781 + 0.01 DU~ 101°
+ 2.01 Tweets?78* + 2.65 Gtrend?%5*
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(COVID- 19 (s ,5a0n oy90) s

Price = 6.835 + 1.12 Transaction™22%% + 0.112 Dif ficulty33°® + 1.002 volme~156°
+1.11 Gold=*2% + 0.0001 Sp°186 + 1.10 Dow=5°7° + 0.12 DU~3841

+ 0.01 Tweets'9% 4 2.02 Gtrend3597

(llae gl Sk Jloe dw Bk 3l oS Con (gad oo 50 0dd (giluand milg 0 Sl o g 4500
(gl oo dumlore 1) Dygo 4 Jlere b el sl plxl (Bllas slas wo o 5Kk Hlire Gl il 1 Kls

Jow ol g (b 55 b ylze .Y Jgu

n —9)? s g
MSE = M s 29 Q"SJ[?A
P o
MAPE = =1 Stle sl oy (e
MAE = Lllz el Gl llas (ko

Gl Slaalice slass oasS oylo «n» YU Lalg, jo
S b 4l iae

o gt i ysSl awgs 598 @l (silwand sk 3l oad ol slaes jsTy amslie g by 4525 L
ol 0] Cwd 4y 3 =L GSA

(P95 Foud 2l (o 038 F Jgu

(Exp®) (2lod o8 (Quad") g5 4> 58 p 4 (Cob?) whTs SlS 0,8 Silp eds jlae
- OVY AQYY -ovof MSE
- JAVY Yiv.ate -.%04 MAE
oYY -avay SRATA MAPE

(COVID-19 (5 ,5dan 3l i)
Sl g s aidly aae

! Cobb-Douglas
2 Quadratic
3 exponential
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(Exp) (lod p 9 (Quad) g0 42,3 0,5 | (Cob) WIS S p,9 ooilp el o
RARA VFOA <o YYA MSE
SRR YYOADA <A FYP MAE
<Yy ERRER SRR MAPE

(COVID- 19 (¢, 5aan 4l 90) s
Sy gl adly e
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! Superior simulation model

2 (Jiang, 2022)

3 machine learnings

4 (Vellido, Lisboa, & Vaughan, 1999)
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Abstract

Considering the increasing growth of Bitcoin price and the fact that the cryptocurrency market is also
associated with risks; investors should carefully analyze and manage risk and make their choices with
careful consideration. In this research, using the Gravity Search Algorithm (GAS) and artificial neural
network, the Bitcoin price model was simulated and predicted in the previous two periods and the
COVID-19 pandemic period. For this purpose, the number of daily Bitcoin transactions, the daily
mining difficulty of the Bitcoin network, the number of Bitcoins in circulation, the daily price of gold,
S&P500, the New York Stock Exchange Stock Price Index, the exchange rate between the dollar and
the euro, the number of posts sent on Twitter, and the number of searches for words related to Bitcoin
on Google were used as variables affecting the Bitcoin price. The results of the study show that based
on the criteria of fitting accuracy, especially the average absolute error percentage, before the
coronavirus pandemic, the superior model was the Cobb-Douglas form and had higher simulation
accuracy, and with the coronavirus pandemic, the superior model did not change and was still the Cobb-
Douglas form. On the other hand, it was found that the simulation accuracy of the superior model
increased after the coronavirus pandemic. The error rate based on the artificial neural network is 1%,
in other words, the prediction accuracy is 99%, which shows that the artificial neural network has a
very high prediction accuracy.
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