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Trying to predict cryptocurrency prices using artificial neural network models
Case study: (Bitcoin, Ethereum, Cardano)
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Abstract:

This study aims to predict the prices of encrypted digital currencies (Bitcoin, Ethereum, Cardano),
which is one of the most attractive financial assets for investors as it has become of great importance
in the economic field.

Acrtificial neural networks models were used to find out their effectiveness in predicting the prices of
cryptocurrencies. The result confirmed that the PNN-type networks models are strong models in
predicting the prices of these currencies in the short term, as the predicted values are very close to the

actual values.
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& Show network image ‘

2 24 ) |

= [ _[Architechure [ of Weights [Fitmess [Teain Error__[Validation Error_[Test Errar [atc [Correlation [R-Squered [Stop Reason I

1 5l s 0,001256 521,220736  942,569519 | 795,996716 13878222 (0,984194 0564502 Aliteratons done

2 [ 92 0,002273 397,041077  401,063843 439906952 -1408,385853  |0,996462 0,992658 Allterations done

ERIEE S| 57 0,002343 363,867004  376,394391  426,735291 -1523,028658  |0,996604 0,992853 Aliterations done

4 1551 36 0,002217 410,508057  412,514262 451152618 -1476,256067  |0,996331 0,992353 Alterations done

5 [5-11-1] 78 0,002383 389,574701 379,219635 419,60318 -1460,144081 0,996 0,991627 Alliterations don:

s [59-1 5+ 0,002304 390,931567  401,365051 |434,073853 -1464,732758  |0,996587 0,592864 Allterations done

7 1z 55 0,002055 460,266174  477,391327 | 466,717896 -1226,892499  |0,996034 0991257 Alliteratons done

5 [5-10-1] 71 0,002163 398,871002 435591797 |460,979126 -1444,3022%  |0,996385 0392332 Allteratons done

ILEIﬁ

Best network. Parameter Value
) 5
11000 Architecture [5-11-1]
10 000 = of Weights 78
Fitness 0,002383
oo \Train Error 389,974701
8 000 Validation Error 379,219635
_ TestError 419,60318
g 7o _1460, 144043
2 s000 Correlation 0,996
T2 R-Squared 0,591627
B sooo
£ Stop Reasen All iterations de
2000
arameter Value
put activabion FX___|Logistic 3000
utput name: [Column =1 2000
Jutput errer FX Sum-of squares
tput activation FX  |Logistic 1000
o

)

% Bhow netwark im W

| | = of weights |Finess [rain Error |validation Error_|Test Error a1 |correlatior R-Squared |stop rReason

5-4-1 1 511 s 0,029256 35,972782 34,180496 -4269,521259 10,9821 0961252 Al terations done
2 [s131 92 0,052861 21288347  19,370062 18,917414 4739,962875  0,093415 0,986407 Al terations done
3 58 57 0,09372 23,165472  20,024156 20,254313 707122667 0,992908 0985266 Al iterations done
4551 36 0,056063 19,961943 | 19,202728 17,837084 4930,255132  0,993705 0,987055 Al iterations done
5 (531 22 0,054884 21,009832  18,47182 18,220114 4895,084158 0,993477 0,986379 Al iterations done
6 [5-6-1] 43 0,08523 16,557806 | i8,155626 18, 106095 -4641,141077  |0,884313 0,988285 Al iterations done
7 [5-4-1] 29 0057974 19,47694 17,928713 17,249018 -4974,188946  0,993883 0987541 All iterations.

vaiue
) 7
Architecture [5-4-1)
# of weights 29
Fitness 0,057974
Train Ervor 19,47594.
valdaton Error | 17,928713
TestEror 17,249018
alc -4974, 188965
Correlation 0,993883
R-Squared 0,987541
Stop Reazon Alliterations do
Parameter [vaiue
Input activation FX___ Logistic
i [Column #1
Sutput error FX Sum-of-squares
Cutput activation FX | Logistic
o 50 100 150 200 250 300 350 400 450 500
terations
Syl
Active Network Architecture Search |
1% Bhow network magel v, %, [ |y B
D _|Architecture [ of weights [Fitness [TrainError  [validation Error_[Test Error arc |correlation [r-squared [Stop Reason | ’
5-5-1 1511 B <8,493862 0,019067 0,018203 0,020621 B173,980719 0982184 0,96272 Al iterations done !
2 5131 92 86,611993 0,009099 0,010657 0,011546 -8577,079038  0,994748 0,589038 Alliterations done ¢
3 |[58-1 57 85,142931 0,010935 0,011722 0,011745 -§505,16921  0,992802 0,584615 Al iterations done ¢
a4 [5-51] 36 87,261983 0000959 0010608 0,01146 -8619,353668 0,994099 0,987721 All terations don
5 [53 2 79,602527 0,011598 0,012172 0,012562 -8523,100323  0,991828 0,882508 Alliterations done .
6 |[56-1] 43 63,385814 0,013435 0,014726 0,015776 -8374,245034  0,991633 0,582489 Al iterations done
7 |[541 EZ] 84,534797 0,010957 0,011703 0,011529 -5559,61685+  0,392723 0,584471 rations done

E % w (] |
Wanually selected networks Parameter valuz !
&)

2

Architecture [55-1
= of Weights 36
Fitness 57,251986
Train Error 0,009959
Validation Error 0,010608
_ Test Error 0,0114%
g -8619,353516
£ Correlation 0,994093
E R-Squared 0,987721
& Stop Reason All iterations dc
Parameter Value
FX Logistic.
Output name [column #5
Output error Fx Sum-ofsquares 005 - -

Output activation FX  Logistic

250
herations.

.Alyuda Neurolntelligence cilajae Je ol lalldl dlac) (e i jlaall
5 oSl Al (5-11-1) o 380 aaad Juadl (i Uadd) Q5 jles slaae Yl
-l Aty (5-5-1) 5« w;gm daallh (5-4-1
ton,ail) da e —&
4 cudfh 5 WS« quick propagation dw) s Je aldeV) & cupall e o)l
5 ¢ Aglase 4000 e il @S se cus 23 WS Learning Rate = 0.1 xie alail)
:‘éf}(\s daiin s il dalee
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-twork Statistics
A I~ Tabular | Real-time

300
200
100

LS
Dataset errors.
— Training set
12000 . R — Validation set
+ Best network
10000 -4
8000 i
6000 -
4000 -4
2000 -
1000 1500 2500 2000 3500 4000
i ; A
LIE= T y
1000 1500 2000 2500

Parameters
Training validation
Error Distribution Absolute errors| 35855484 | 271,506073
Network error; 0000087 | 0
3 . . [ Error improvement: 1,695-05
Tterations 4001
3 o o R . [Training speed, iterjsec: 81,087514
R Architecture; [5-13-1]
Training algorithm Guick Propagation

[
39,284593  274,500645

588, 122047

901,743449  1136,9595

1450,580902  1764,202304  2077,823706  2391,445108 2705,06651  3018,687912

Training stop reason;

Al iterations done

nalysis | [ cesian

Training [ Testng [ ouery [

)

Dataset errors

FEFEE

— Tranng et
— validation set
+ Bestnetwork

H

Ed

1000 1500 2000 2500 3000 3500 4000

T Network Errors

H

£

H 1000 1500 2000 3500 4000

LN ]

Error Distribution

id.
15,3575% | 15,552172
0000295 | o
Error mprovement: 5208
Teerations 4001
Training speed, iter/sec: 141,879256
Architecture: [5-4-1]

Training algorithm;|

Quick Propagation

0
3,14304  21,905537 40668035

59,430532  78,193029

96,955525

115,718023 140,739686 165,751349 190,768012 215,784675

Training stop reasont|

Al terations done 1

YRS
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B [ I
Dataset errors
—raming set
 Vaidaton set
* Best network
S
£
2000
ol
3 Network Errors.
g
£
2 s00 o0 1500 2000 2500 5000 3500 000
e

[ [ Jranng [  vaidabon |
Error Distribution Absolute error 0,00726 [ 0,009%8
Networkerror]  0,000205 | o

200 , Error improvement) 6,98E-09
150 , Tteration] 001
100 | [raming speed, iterfsec: 205,237097

50 i Architectures (=]

o Training algorithms Quick Propagation

0,001546 0,01081  0,020074 ©0,029338 0,038602  0,047866 0,057131 0,066395 0,075553  0,084923  0,094187  0,103452  0,112716 0,12198 Training stop reason;| Alliterations done

.Alyuda Neurolntelligence clajaa e ol GGaldl dlac) (e 1 jdaall

O o il Alal) de ganall pe capyil Ae sana (B ey Golasdl JSEN (e
Gy AGal oF e dils 138 5 ¢ il GhhSs aae 30l g ol eagysiy 3Kl ¢ Uadl
35l Jal e Lilas) Jsdie i S Cilia 5 ua

0

:kadyy MAJA_G
LAY Adee milis 14 a3 Joil)
CrasSil)

Visualisation
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1.182820 | 1,158259 | 1967.96 | 1903,989 | 58,718.3 | 58149,76
1.190254 | 1,166326 | 2134.55 | 1911,626 | 58,977.3 | 58343,77
1.163307 | 1,174394 | 2008.59 | 1919,263 | 57,059.9 | 58537.78
1.181938 | 1,182462 | 2075.94 1926,9 | 58,199.9 | 58731,78
1.211655 | 1,190529 | 2106.41 | 1934,537 | 58,993.4 | 58925,79
1.251885 | 1,198597 | 2111.53 | 1942,174 | 57,996.3 | 59119,79
1.174041 | 1,206665 | 1961.46 | 1949,811 | 55948.7 | 59313.8
1.218895 | 1,214732 | 2079.92 | 1957,448 | 58,077.4 | 59507.8
1.201904 1,2228 | 2066.93 | 1965,085 | 58,118.7 | 59701,81
1.217928 | 1,230868 | 2133.79 | 1972,722 | 59,748.4 | 59895,82
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