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Automatic Derivative Trading System
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Academic Year 2563

ABSTRACT

Nowadays, stocks investment has received a lot of attentions. Because it is an
investment that is easily accessible and able to learn by yourself. But trading stocks, if the
minute-by-minute speculation is needed to focus on short-term speculation, still needs time
to review the stock's time-based price. The investors may not have time to track price
changes and trade as soon as the price changes. This causes the loss of trading opportunities
for profit or loss. This project, Automatic Derivative Trading System. It is a project that
helps collect information of SET50 will trade on a minute by minute basis. Which will find
the trend of the derivative in which direction. When there is a signal to buy, the derivative
will be purchased. On the other hand, when there is a sell signal, the security will be sold.
And when the losses are too great, the robot sells that derivative to wait for another chance
to buy. Users can go through the web application to set up their own trading needs. Since

external volatility is not charged, the trend forecast may be wrong.
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2.1.3 Random Forest
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2.1.5.2.3 Weighted Moving Average (WMA)
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2.1.5.3 Moving Average Convergence Divergence (MACD)
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B+ 8=

In [2]:

In [3]:

out[3]:

In [4]:

out[4]z

In [ ]t

View Insert Cell Kernel Help

& B 4 ¥ MHRun B & Code P =
print(1)

1

import sys

sys.version

'2.7.12 (default, Nov 19 2016, 06:48:10) \n[GCC 5.4.0 20160609)"

sys.path

=

’
" fusr/lib/python2.
" fusr/lib/python2.
' fusr/1lib/python2.
*fusr/lib/python2.
" fusr/lib/python2.

7,
7/plat-x86_64-linux-gnu',
7/1ib-tk',

7/1lib-old',
7/1lib-dynload',

" /home /FDSM_lhn/.local/lib/python2.7/site-packages’,
" /usr/local/lib/python2.7/dist-packages’,

"fusr/lib/python2.

7/dist-packages',

' fusr/local/lib/python2.7/dist-packages/IPython/extensions’,
" /home/FDSM_lhn/.ipython']

2.3.4 GitKraken
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51 2.21 Mwdegamsly unimanuulsunu GitKraken Git Client

2.3.5 Pandas
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2.3.6 Numpy
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2.3.7 Scikit-learn
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2.3.8 React

< { o [ . ! o
React 11U JavaScript library AlFd 115 ua319 user interface ﬁgﬂwmuﬂﬂﬂ Facebook
5995051 38UAY ISX (JavaScript syntax extension) 403anoglu Component (58011 State 113
)
1V React Components H U U2 uuuAe Class Component t8¢ Function Component ( Stateless
= = = 4 A . ' Yy A
Component) FIN15VYU component Taalin15IWL features W30 action AN %wmwau“lugﬂuuu

&2 S < d 9 .
U89 Class Component il component NUNITLN state HazaNsaisen 1Eu lifecycle hooks

~yN .

an shorturl.at/fhnqE

31 2.25 Jali React

2.3.9 Flask

v Y ]
A A o [ 2 [ 1
Flask A1® web framework MUY 1M5Y Python 1Wa 95931 Web server 8¢ 11
. A vy Y A A A A (=) 1o [ .
microframework maqmﬂ"hmaﬂmmmuama"l,amimww hhJiJ database LUR8ITDITU extensions

A A 4 w @ @ ] < A o .
NFAUANVA NI U 1d 815995UMI1FNY Flask #29613090 1111 Flask 1114 Ao Pinterest

Flask

7 web development,
el one drop at a time

LinkedIn L?Juﬁ'u

#1301 shorturl.at/alE06

51 2.26 Talf) Flask
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a3 9 o ES ] 1
ﬂ'lilﬂiJﬁ'ﬁJS'JiJ"ljﬂ“ﬁjﬂﬂa!aﬂaﬂT]ﬁ'WETEU’EN SETS50 L3UAdLA ﬁmﬂu N.f. 2562 5\1
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@ [ 4 A a a dy Y gw
WaﬂﬂﬁWﬂﬂl@ﬂﬂﬁglﬂﬁqﬂﬂ siunaeazan s1ada s11e Ysuanssouis maamIa RSI

masaEzay 5 ung (1 uNuney = 1 u1IN) Mmagasay 13 419 MACD RAgasay 5 una uay

= ' 3 9
[RAYTSTY 13 LN Tﬂﬂﬂzmmaya“lugﬂuuumiw Excel

Timestamp

SET50.0pen SETS0.High SETS0.Low SETS0.Close EMAV(S) EMAV(13) EMAV(34) EMAV(C,89) Vol

14/3/2019 11:01
14/3/2019 11:02
14/3/2019 11:03
14/3/2019 11:04
14/3/2019 11:05
14/3/2019 11:06
14/3/2019 11:07
14/3/2019 11:08
14/3/2019 11:09
14/3/2019 11:10

L [ v d
31 3.2 ednagadoyasimmanning SET50 31810 (1)

1,087.59
1,087.04
1,086.86
1,087.44
1,088.39
1,087.93
1,088.31
1,087.88
1,088.73
1,087.64

1,087.92
1,087.65
1,087.23
1,087.84
1,088.39
1,088.42
1,088.95
1,088.51
1,089.07
1,088.86

1,087.25
1,086.99
1,086.86
1,087.44
1,086.91
1,087.93
1,088.31
1,087.66
1,088.08
1,087.64

1,087.25
1,086.99
1,087.23
1,087.74
1,086.91
1,088.40
1,088.76
1,088.51
1,088.08
1,087.73

1,088.10
1,087.73
1,087.56
1,087.62
1,087.38
1,087.72
1,088.07
1,088.22
1,088.17
1,088.02

1,088.22 1,088.23
1,088.04 1,088.16
1,087.93 1,088.10
1,087.90 1,088.08
1,087.76.  1,088.02
1,087.85 1,088.04
1,087.98 1,088.08
1,088.06 1,088.10
1,088.06 1,088.10
1,088.01,  1,088.08

U [ v
31 3.3 MeensyadeyasIMHANNSNEG SET50 118317 (2)

2,429
4,508
4,052
2,053
1,220

413
3,512

883
1,553
1,341

26.238
1.133
7.008
30.34

36.415

60.199

66.732
86.57

65.823
32.93

'sell Vol | ATO/ATC MSTO%K MSTO%D OBL

47.757
24.445
15.726
23.033
29.724
44.961
55.847
71.209
68.516
50.723

70
70
70
70
70
70
70
70
70
70

ost

_ [Rsif14) _|oBL

43.7218
42.2689

44.115
47.9259
42.8095
52.5937

54.614
52.9271
50.0629
47.7956

_ost

70
70
70
70
70
70
70
70
70
70

1,087.84
1,087.82
1,087.81
1,087.81
1,087.79
1,087.80
1,087.82
1,087.84
1,087.84
1,087.84

30
30
30
30
30
30
30
30
30
30

2,429
4,508
4,052
2,053
1,220

413
3,512

883
1,553
1,341

ADX DI+ DI- MACD(13, Signal VLINE EMAV(Vol,5) EMAV(Vol,13) EMAV(Vol,34) EMAV(MACD,5) EMAV(MACD,13) EMAV(RSI,13) EMAV(RSI,S)
17.135 14.192 33.563 -0.1219 0.1301 0 2,369.60 2,574.34 3,149.70 0.13 0.13 50.427 49.426
19.136 13.448 33.869 -0.3149 -0.0183 0 3,082.54 2,850.63 3,227.34 -0.018 0.067 49.262 47.04
21.085 13.033 33.908 -0.3646 -0.1337 0 3,405.84 3,022.32 3,274.49 -0.134 0.005 48.527 46.065
21.716 17.576 32137 -0.2784 -0.1819 0 2,954.79 2,883.80 3,204.67 -0.182 -0.035 48.441 46.686
21.373 19.94 28.257 -0.374 -0.246 0 2,376.43 2,646.08 3,091.24 -0.246 -0.084 47.636 45.394
21.007 17.827 24.931 -0.127  -0.2063 0 1,721.95 2,327.06 2,938.20 -0.206 -0.09 48.344 47.794
19.819 21.159 23.652  0.0887 -0.108 0 2,318.47 2,496.27 2,970.96 -0.108 -0.064 49.24 50.067
19.535 19.315 26.741 0.1602 -0.0186 0 1,839.81 2,265.73 2,851.62 -0.019 -0.032 49.767 51.02
18.428 22.233 24.647  0.1115 0.0248 0 1,744.09 2,163.86 2,777.39 0.025 -0.012 49.809 50.701

17.95 20.128 25.728 0.0117  0.0204 0 1,609.88 2,046.38 2,695.34 0.02 -0.008 49.521 49.733

Y [y v ¢
31 3.4 AeenagadoyasImMmannIng SETS0 3163107 (3)
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Timestamp  SETS0.Open SETSO.High SETSO.Low SETS0.Close EMAV(S) EMAV(I3) EMAV(34] Vol RSI(14] MACD(1355) Signal EMAV(ValS) EMAV(Vol13) EMAV(Vol3Z) EMAV[MACD,S) EMAV(MACD,13) EMAV(RS]13) EMAV(RSIS)

14/3/2019 10:01 109023 1091.21°  1090.29 1091.21 109045 1089.45 1088.03 2947 A 67.75 1087 9317.33 9730.68 8548.79 0.87 071 65.95 68.32
14/3/2019 10:02 109138 1091.38  1090.33 1050.94° 1090.61, 1089.67 1088.2 3599, 65.51 095 0.89 7411.36 8854.79 8265.97 0.9 0.74 65.89 67.38
14/3/2019 10:03 1090.71 © 1090.71  1089.82 1089.82  1090.35 1089.69 ~ 1088.29 6726 57.1 0.66 0.82 7183.04 8350.73 8178 0.82 0.73 64.64 63.96
14/3/2019 10:04 1090.54  1091.98  1090.54 109198 1090.89 = 10%0.02 1088.5 5126, 66.13 0.88 0.84 6497.28 8061.45 8003.58 0.84 0.75 64.85 64.68
14/3/2019 10:05 10913 1091.33 1090.22 1091.33°1091.04 1090.2 ~ 1088.66 9715 61.91 0.84 0.84 7569.91 8297.7 8101.39 0.84 0.76 64.43 63.76
14/3/2019 10:06 1090.29  1091.54  1090.29 1091.21 10911, 1090.35  1088.81 5580 61.13 075 0.81 6906.52 7909.42 7957.29 0.81 0.76 63.96 62.88
14/3/2019 10:07 100125 1091.25 1090.55 1090.55 1090.91' 1090.38  1088.91 5292 56.91 034 0.72 6368.43 7335.54 7805.01 0.72 0.73 6295 60.89)
14/3/2019 10:08 1090.77 1091.01  1090.19 1090.19  1090.67 1090.35 108898 5844 54.50 032,059 6193.53 720385 7692.93 0.59 0.67 61.77 58.82
14/3/2019 10:09 1090.05 1090.75  1090.05 1090.41 1090.59 1090.36 1089.06 #### 55.82 0.23 047 8322.23 8048.96 7972.17 047 0.61 60.92 57.82
14/3/2019 10:10 1090.42  1090.49  1089.53 1090.49 ~ 1090.55 1090.38  1089.14 3467 56.25 0.18 037 6703.81 7394.39 T714.73 037 0.55 60.25 57.3
14/3/2019 10:11 1090.05 1090.9  1090.05 1090.39 10905 1090.38 1089.22 7980 55.52 012 0.29 7120.09 7478 7729.87 0.29 0.49 59.58 56.71
14/3/2019 10:12 1090.45  1090.98  1090.13 1090.98° 1090.66 = 1090.46  1089.32 8113 58.89 0.19/0.26 7457.14 7368.75 775178 0.26 0.44 59.48 57.44
14/3/2019 10:13 1091.04 1091.04 1089.71 1090.13| 109048 1090.42' 1089.36 3519  52.7 0.07 0.19 6144.3 6990.16 7500.88 0.19 039 58.51 55.86
14/3/2019 10:14 109055  1090.55  1089.73 1089.73  1090.23 1090.32  1089.38 2104 50.03 -0.09, 01 4797.5 6292.12 7200.97 0.1 032 57.3 53.92
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Title MIAIAY HBUADA T13iA
FJ Fa
Description A150A9AINIUTINAd0e AL AZANUYNADIVEY
1 J o v o a A g o Ay dy
HUsUASN TUNA UIURUIETUAY 1Az TUNABINTH0UY
Y
Actor ICRRITEEATAY
Pre-condition C
U ) A 19 g V| J
Post-condition ALY submit iNedsTayanIsasa ldaueud

Main success scenario

1. S2UVLAAININYan (Home)

9o Ay 9 Yo 1 4
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ID Use case
9 ] J o A
Title M3 lFnuiueuaon 1uia
Y .4 A o ' S wa Y A
Description nA1jy submit (JUMsENIMNUYEIUEUADA TUTA Toyanign
9 ! Fd
e Taeg [z as lihive 14 TumsduaumssevievesTuaa
Y
Actor S TRITERATT

Pre-condition
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v I v wa
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' 3
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Main success scenario

1. S2UULAAIMINEN (Home)
9 o A Y Y 1 o
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41  wamanfSsuneulaaa Decision tree 1oz Random forest

4.1.1 wanSeuneudsmsdsznivluaaainmslviserlumsseviedig Volume, Price,

MACD
4.1.1.1 10-fold cross validation

Y
1 1Y) [ J
wamafSeumeuseniamsindue Tuaand 2 uuu dumsaenldwnes
~ 1 o = ¢ A o A [ 9 v 9 o a
Auanaesiuiy 3 Wans @ouludannan 1 lusiade 3.2.4.2 Tasriinsdsziivuma
Uszansamnisdnduuealuaa i 10-fold cross validation N11A1 Accuracy, Precision,

Recall 9415199 4.1

= P ' =< ..
M1919 4.1 wamslSauneussunanisinduvaddauina Decision tree 182 131Aa Random

v d A

forest 1UY 10-fold cross validation A3y avayalnHwAEINY AIVgHUMSIBenlFHvesi

1 [y 9 A A 14 .
uanmanu TaelFiaeylumsdeviadis Volume, Price, MACD

Features Decision tree Random forest
A P R A P R
Vol, EMAV(Vol,5), 0.9040 | 0.8590 0.8592 0.9227 0.8962 0.8801

EMAV(5), SET50.Close,
MACD(13,5,5),

EMAV(MACD,5), Signal
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A1 4.2 Ni;]ﬂ1i!ﬂ%ﬂﬂ!ﬁﬂﬂi$ﬁ’j1flﬂ1iﬂﬂﬂju‘llﬂxﬂll!ﬂﬁ Decision tree itag IN!VI%’I Random

. . 4 % = = U K7 A
forest (1UV 10-fold cross validation mﬂﬂgﬂm@yadndmﬂmnu mugnumsm@ni

v (% [ d‘ &, 4 . \
uanamanu lael¥iaenlun1saeviad g Volume, Price, MACD (A9)

Y.

#1905

¢

1N

Features

Decision tree

Random forest

A

P

A

P

Vol, EMAV(Vol,5), EMAV(S),

SET50.Close, RSI(14), EMAV(RSL5)

0.9147

0.8597 | 0.8596

0.9320

0.8975

0.8788

Vol, EMAV(Vol,5), EMAV(5),

SET50.Close, MACD(13,5,5),

EMAV(RSL5)

EMAV(MACD,5), Signal, RSI(14),

0.9342

0.8975 | 0.8996

0.9540

0.9448

0.9179

UYL A = Accuracy, P = Precision L181¢ R = Recall

uaz 1dvimadszmiuTuaa Tagdia1sa191n Confusion Matrix UYDILLE

A Y g (% dal
azmimﬂﬂ%“ﬂmaimm AN

1 Wieesn 1 Usznoudie Vol EMAV(Vol,5) EMAV(5) SET50.Close

MACD(13,5,5) EMAV(MACD,5) Signal

1.1) Decision tree

M13149 4.3 Confusion Matrix U9 QIN tAa Decision tree iU 10-fold cross validation 31DN1T

¢ 4 A
renl¥lnesn 1 Inal¥iaeyrlumsdeviadie Volume, Price, MACD

Sell Hold Buy

prediction prediction  prediction

13,481 3,373 197 Sell
3,346 69,358 1,302 Hold
209 1,274 8,522 Buy
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1.2) Random forest
1319 4.4 Confusion Matrix Gumiuma Random forest {UV 10-fold cross validation 310N13

d |l A 4
raenl¥inesn 1 Tauisenluniseurade Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

13,722 3,268 61 Sell
2,272 70,708 1,026 Hold
9 1,176 8,820 Buy

2) Fliveshn 2 Ysznouale Vol EMAV(Vol.5) EMAV(S) SET50.Close

RSI(14) EMAV(RSL5)

2.1) Decision tree
1319 4.5 Confusion Matrix sumiuma Decision tree 41U 10-fold cross validation 310N19

d |} A v
renl¥lwesn 2 Tael¥Geulunisdweviadie Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

14,921 1,930 200 Sell
1,789 69,928 2,289 Hold
201 2,203 7601 Buy

2.2) Random forest

1319 4.6 Confusion Matrix “U@NINMQ Random forest 41UV 10-fold cross validation 310N19

d v Al v
rnenl¥ e’ 2 Taal¥iseulumsdweviadiea Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

15,194 1,761 96 Sell
1231 71,146 1,629 Hold
17 2,135 7,853 Buy
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3) 993N 3 Usenoudle Vol, EMAV(Vol,5), EMAV(5), SET50.Close,

MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL,5)

3.1) Decision tree

M13149 4.7 Confusion Matrix U0 QIN tAa Decision tree iUV 10-fold cross validation 931DN19

d 1] 1 v
raenlyinash 3 Taaldiseulumsweuedag Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

14,962 1,933 156 Sell
1,926 70,795 1,285 Hold
166 1,183 8,656 Buy

3.2) Random forest

13519 4.8 Confusion Matrix ﬂlﬂdi&l!ﬂa Random forest (U1 10-fold cross validation 310N13

d 1] Al v
aenl¥linash 3 Tagl¥iseulumsweuedig Volume, Price, MACD

Sell

Hold Buy
prediction prediction prediction
15,016 2,021 14
909 72,449 648
3 1,050 8,952

Holdout validation

Sell
Hold

Buy

=1 1 = g’/ [ A Y 14
wamsFeumeuseramseneuved Tumana 2 uuy numsaenlsines

{ ' o 14 o Aa A A
Auanaad i 3 Mo Tagviimsdsziiunadszansnwmsdnruvos Tua iy holdout

validation H1UA1 Accuracy, Precision, Recall 946119 NN 4.9
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719719 4.9 Ni;]ﬂ1i!‘lﬁﬂ‘ﬂ!‘ﬁﬂ‘ﬂ§$ﬁ’j1x‘lﬂ1’iﬂﬂﬁh—!‘lﬁ’)x‘iiulﬂﬁ Decision tree {ag Illlﬂﬁ Random

(Y ¢ (Y]
forest #U holdout validation segateyarnky arugiumsaenlFilwesiiuandianu Tae

Iieulunm ey Volume, Price, MACD

Features

Decision tree

Random forest

A P

A P R

Vol, EMAV(Vol,5), EMAV(S),
SET50.Close, MACD(13,5,5),

EMAV(MACD,5), Signal

0.9564 | 0.9421

0.9333

0.9427 | 0.9182 | 0.9143

Vol, EMAV(Vol,5), EMAV(5),
SET50.Close, RSI(14),

EMAV(RSL,S5)

0.9510 | 0.9195

0.9183

0.9624 | 0.9450 | 0.9332

Vol, EMAV(Vol,5), EMAV(5),
SET50.Close, MACD(13,5,5),
EMAV(MACD,5), Signal, RSI(14),

EMAV(RSI,5)

0.9631 | 0.9437

0.9410

0.9759 | 0.9725 | 0.9556

UGN A = Accuracy, P = Precision L2 R = Recall

uaz Iammsvsziiu Tuaa Tae#ia1sm191n Confusion Matrix Y9UADE AT

A YA g @ tiy
wonl¥Wweinieg Al

1 Yiwesn 115znevdis Vol, EMAV(Vol,5), EMAV(S5), SET50.Close,

MACD(13.5,5), EMAV(MACD,5), Signal

1.1) Decision tree

A1919 4.10 Confusion Matrix Y83)41Aa Decision tree U1 holdout validation 910M31200 14

Hosn 1 Tael#iSerlumstoviedae Volume, Price, MACD

Sell Hold Buy
prediction prediction prediction
2,979 411 19

395 14,262 144

28 161 1,814

Sell
Hold

Buy
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M1319 4.11 Confusion Matrix Yo QIN 19 Random forest 41U holdout validation d1DN1T

d |l A ¥
rnenl¥linesn 1 Tael¥iseulumsdeviadie Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

3,049 355 5 Sell
275 14,417 109 Hold
1 136 1,866 Buy

2) Wwasn 2 Usznovdie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,

RSI(14), EMAV(RSL5)

2.1)

Decision tree

1319 4.12 Confusion Matrix meﬂuma Decision tree i1 holdout validation mﬂmi!a@fﬂ‘gﬁ

5’ v | ¥
9937 2 TaglHdoulumsdauiad g Volume, Price, MACD

Sell Hold Buy
prediction  prediction prediction
3,167 214 28

201 14,339 261

18 268 1,717

2.2) -~ Random forest

Sell
Hold

Buy

M1319 4.13 Confusion Matrix sumiuma Random forest {11 holdout validation 910N13

d v | ¥
rnenl¥ e’ 2 Taal¥iserlumsdveviadia Volume, Price, MACD

Sell Hold Buy
prediction prediction prediction
3,208 195 6

143 14,484 174

2 238 1,763

Sell
Hold

Buy
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3) 993N 3 Usenoudle Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL5)
3.1) Decision tree

?1914 4.14 Confusion Matrix ¥93131Aa Decision tree 1111} holdout validation 21nN15ta0n 1y

Hoosh 3 Tael#iSerlumstioviedae Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

3,192 199 18 Sell
218 14,454 129 Hold
22 158 1,823 Buy

3.2) Random forest

M1319 4.15 Confusion Matrix U® QIN tAa Random forest 41UV holdout validation d1DD13

d 1] v v
raenlyiaesh 3 Taeldiseuluniswoued e Volume, Price, MACD

Sell Hold Buy

prediction prediction prediction

3,191 216 2 Sell
89 14,650 62 Hold
0 118 1,885 Buy

' g
412  safSeumavismsyszivlsaannmslFiaerlunmsieuedis Volume,

Price, RSI
4.1.2.1 10-fold cross validation

=1 1 = g}/ [ A Y I'4
wansfseumeuseramsnduves Tuwmans 2 wuy numsaen lsWwes

{ ! o 14 [ a a a
Auana19 U 3 Weos TasvimsisemiuralszansammsinruvedTuma uuy 10-fold

cross validation H1UA Accuracy, Precision, Recall A9R15199 4.16
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7113149 4.16 Nﬁﬂ15“.'%8‘1]!ﬁﬂ‘]J5$ﬂ’j1ﬁﬂ15?lﬂﬁluslli’)\‘liu!ﬂﬁ Decision tree itas IN!ﬂﬁ Random

LY [ ¢ A
forest 41U 10-fold cross validation A3gaveyarnkwAgINY AIVgRUMsIenlFilivesi

' U Y d’ t‘ﬂ” 14 .
uanamanu Taal¥iden lumsseviadig Volume, Price, RSI

Features Decision tree Random forest

A P R A P R
Vol, EMAV(Vol,5), EMAV(5), 0.8964 | 0.8212 | 0.8230 | 0.9193 | 0.8712 | 0.8587
SET50.Close, MACD(13,5,5),
EMAV(MACD,5), Signal
Vol, EMAV(Vol,5), EMAV(5), 0.9583 | 0.9348 | 0.9356 | 0.9717 | 0.9603 | 0.9550
SET50.Close, RSI(14), EMAV(RSL5)
Vol, EMAV(Vol,5), EMAV(5), 0.9557 1 0.9299 | 0.9321 | 0.9658 | 0.9519 | 0.9472
SET50.Close, MACD(13,5,5),
EMAV(MACD,5), Signal, RSI(14),
EMAV(RSL5)

UL A = Accuracy, P = Precision t181¢ R = Recall

uaz 1dvimsdsziiu Tuwa Tagia1sa191n Confusion Matrix U9LAAL NS

A Y J Y ci'
wonlywineinie Al

D W03 1 Yszneuaae Vol, EMAV(Vol.5), EMAV(5), SET50.Close,

MACD(13,5,5), EMAV(MACD,5), Signal

1.1) Decision tree

1319 4.17 Confusion Matrix U® Qimm A Decision tree (11U 10-fold cross validation 91013

d v Al v
rnenl¥ e’ 1 Taal¥iaeulumsdeviadia Volume, Price, RSI

Sell Hold Buy
prediction prediction prediction
13,133 750 3,680
784 64,460 833

3,715 698 13,009

Sell
Hold

Buy
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1.2) Random forest

1319 4.18 Confusion Matrix mmimﬂa Random forest (11U 10-fold cross validation 91013

d |l Al v
renl¥ e’ 1 Tagl¥iseulumsdeviadia Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

13,959 1,128 2,476 Sell
533 65,053 491 Hold
2,464 1,056 13,902 Buy

) Wieedi 2 Uszneuals Vol, EMAV(VolS), EMAV(S), SET50.Close,
RSI(14), EMAV(RSI,5)
2.1)  Decision tree
1319 4.19 Confusion Matrix Y9314tAa Decision tree LUV 10-fold cross validation 91AN13

d v Al v
ienlaiaesh 2 Taaldisoulumsdeued iz Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

16,006 564 993 Sell
577 64,938 562 Hold
1,001 511 15,910 Buy

2.2) Random forest

1319 4.20 Confusion Matrix sIJT:N‘[N!GIEI Random forest {411 10-fold cross validation 91013

¢ y A
renl¥nesi 2 Tnel¥iaenlumsweniadie Volume, Price, RSI

Sell Hold Buy
prediction prediction prediction
16,483 519 561

326 65,399 352

538 554 16,330

Sell
Hold

Buy
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3) 993N 3 Usznoudie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL5)
3.1) Decision tree

1319 4.21 Confusion Matrix maﬂmﬂa Decision tree UV 10-fold cross validation 931DN19

d |l Al v
el e’ 3 Tagl¥iseulunseviade Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

15,970 538 1,055 Sell
613 64,832 632 Hold
1,104 525 15,793 Buy

3.2)  Random forest

1319 4.22 Confusion Matrix ﬁlli’)\ﬂu!ﬂa Random forest it11 10-fold cross validation 91NN1T

d v Al v
renl¥ e’ 3 Tael¥iteulunisdeviadie Volume, Price, RSI

Sell

Hold Buy
prediction  prediction prediction
16,327 614 622 Sell
468 65,140 469 Hold
600 676 16,146 Buy

4.1.2.2 Holdout validation
=1 1 = g’/ [ A Y 14
wamsfFeuneussnamseneuved lueans 2 uuy numsaenlsiines
{ ! o 4 o Aa a a
Auanaad ey 3 Wwes Tagviimstsziunalsansnumsinruvos Tua 1y holdout

validation H1UA1 Accuracy, Precision, Recall AaR15199 4.23
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7113149 4.23 Nﬁﬂ]il‘lﬁﬂ‘ﬂ!ﬁﬂ‘ﬂ’izﬂ’j1\‘iﬂ1’ﬁjﬂﬁjuﬂli’)x‘iiulﬂﬁ Decision tree ttag Illlﬂt’l Random

1%

(Y ¢ (Y]
forest #UD holdout validation segateyarnky augiumsaenlFlwesiiuandian Tae

1#90ulunsdeuedae Volume, Price, RSI

Features Decision tree Random forest
A P R A P R
Vol, EMAV(Vol,5), EMAV(5), 0.9430 | 0.9009 | 0.9014 | 0.9559 | 0.9299 | 0.9221

SET50.Close, MACD(13,5,5),

EMAV(MACD,5), Signal

Vol, EMAV(Vol,5), EMAV(5), 0.9799 | 0.9699 | 0.9678 | 0.9860 | 0.9797 | 0.9780

SET50.Close, RSI(14), EMAV(RSLS5)

Vol, EMAV(Vol,5), EMAV(5), 0.7992 | 0.9645 | 0.9645 | 0.9817 | 0.9743 | 0.9707
SET50.Close, MACD(13,5.5),
EMAV(MACD.,5), Signal, RSI(14),

EMAV(RSL5)

UGN A = Accuracy, P = Precision (1a& R = Recall
waz ' ldmnslszdiuTuea lagWa13a191n Confusion Matrix YOIUARE NS
A YA g @ tiy
wonl¥Wwainieg Al
=t P Y .
1) Wieosh 1 Usgnouale Vol EMAV(Vol,5) EMAV(5) SET50.Close Signal
MACD(13,5,5) EMAV(MACD,5)
1.1) Decision tree
19149 4.24 Confusion Matrix sumimﬂa Decision tree 111 holdout validation mﬂmilai’)fﬂ‘gﬁ
i3 1 TaelHSoulumstioviad g Volume, Price, RSI
Sell Hold Buy

prediction prediction prediction

3,038 71 427 Sell

68 13,031 84 Hold

428 73 2,993 Buy
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1.2) Random forest

M1319 4.25 Confusion Matrix Y@ QIN (A8 Random forest UV holdout validation d1DNI1T

d |l A ¥
renl¥linesn 1 Tael¥iseulumsdeviadie Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

3,140 112 284 Sell
44 13,089 50 Hold
289 111 3,094 Buy

2) Wwesn 2 Usznoudie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
RSI(14), EMAV(RSL5)
2.1) Decision tree

13149 4.26 Confusion Matrix sumimﬂa Decision tree 41UU holdout validation ‘mﬂmilai’)fﬂ%

L : .
9957 2 JaelHiSeulumisoued iz Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

3,391 49 96 Sell
43 13,093 47 Hold
107 63 3,324 Buy

2.2)  Random forest

19149 4.27 Confusion Matrix mmimﬂa Random forest {11 holdout validation 919N13

¢ y A
renl¥inesi 2 Tnal¥iaenlumsweuiad e Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

3,431 41 64 Sell
36 13,116 31 Hold
57 52 3,385 Buy
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3) 993N 3 Usznoudie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL5)
3.1) Decision tree

M1914 4.28 Confusion Matrix ¥93131Aa Decision tree 1111} holdout validation 21nN15taan 1y

d A\l A v
9957 3 Taal#iSoulumsdouredag Volume, Price, RSI

Sell Hold Buy

prediction prediction prediction

3,374 61 101 Sell
71 13,066 46 Hold
126 55 3,313 Buy

3.2) Random forest

N1319 4.29 Confusion Matrix U® QI?J 18 Random forest 1UV holdout validation d1DN13

6’ v 1 v
iaenlalinasn 3 Tagldisenlumsdenadie Volume, Price, RSI

Sell Hold Buy

prediction  prediction prediction

3,191 216 2 Sell
89 14,650 62 Hold
0 118 1,885 Buy

4.1.3 wanSeunevismsdsznivlueaninmsliteulumsaeied e Volume, Price,

MACD, RSI
4.1.3.1 10-fold cross validation

=1 1 = g’; [ A Y I'4
wansufseumeuseramsinduves Tuwmany 2 wuu numsaen l¥iwes

{ ! o 14 o a Aa A
Auana1a U 3 Weos Tagvnnsdsztiumalszaninmmmsiaduvealuaa tu 10-fold

cross validation H1UA1 Accuracy, Precision, Recall A9m1519% 4.30
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7113149 4.30 WaﬂTi!‘iJ%El‘U!ﬁﬂUi%ﬁ'hﬁﬂTﬁjﬂﬁjuélli’)\‘iiil!ﬂﬁ Decision tree ttae IN!ﬂﬁ Random

Y ¢

forest UV 10-fold cross validation AI8yaveyarlndu@eIny arugiumsiaenldilivs s

' U Y d' tg £ 4 .
uanmanu Tael¥iaeylumsdeviadig Volume, Price, MACD, RSI

Features Decision tree Random forest
A P R A P R
Vol, EMAV(Vol,5), EMAV(5), 0.8994 | 0.8474 | 0.8491 | 0.9205 | 0.8911 | 0.8719

SET50.Close, MACD(13,5,5),

EMAV(MACD,5), Signal

Vol, EMAV(Vol,5), EMAV(5), 0.9165 | 0.8590 | 0.8573 | 0.9334 | 0.8971 | 0.8775
SET50.Close, RSI(14),

EMAV(RSL5)

Vol, EMAV(Vol,5), EMAV(5), 0.9365 | 0.8974 | 0.9000 | 0.9560 | 0.9473 | 0.9179
SET50.Close, MACD(13,5,5),

EMAV(MACD,5), Signal, RSI(14),

EMAV(RSL5)

UYL A = Accuracy, P = Precision t181¢ R = Recall
uaz lariinsyszdiuTuma Tasfia152:191n Confusion Matrix YOLAAE N
enldilnos e St
- Wive 5 ﬁ 1 Ysznouaie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal
1.1) Decision tree
1314 4.31 Confusion Matrix Y83131Aa Decision tree UV 10-fold cross validation 91015
@onliinodi 1 Tagl¥Serlumsaeuad e Volume, Price, MACD, RSI
Sell Hold Buy

prediction prediction prediction

12,650 3,485 201 Sell

3,509 70,098 1,410 Hold

181 1,377 8,151 Buy
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1.2) Random forest

1319 4.32 Confusion Matrix mmimﬂa Random forest 111U 10-fold cross validation 910N13

penldinesn 1 TaelHiserlumseviasdae Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

12,855 3,433 48 Sell
2,283 71,692 1,042 Hold
7 1,215 8,487 Buy

2) aesn 2 1Usznoud8 Vol, EMAV(VoL5), EMAV(S5), SET50.Close,
RSI(14), EMAV(RSLS5)
2.1) Decision tree

1319 4.33 Confusion Matrix mmiwﬂa Decision tree UV 10-fold cross validation 91DN19

pen¥ilwesh 2 TaeldEenlunisboniadae Volume, Price, MACD, RSI

Sell Hold Buy

prediction  prediction prediction

14,298 1,843 195 Sell
1,825 71,047 2,145 Hold
192 2,233 7,284 Buy

2.2) Random forest

1919 4.34 Confusion Matrix ﬂlﬁ)dimﬂﬁ Random forest {1V 10-fold cross validation 310N13

d v Al v
raenl¥ e’ 2 Taal¥iaeulumsdeviade Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

14,464 1,779 93 Sell
1,177 72,257 1,583 Hold
28 2,063 7,618 Buy
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3) 993N 3 Usznoudie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL5)
3.1) Decision tree

f1319 4.35 Confusion Matrix maﬂmﬂa Decision tree UV 10-fold cross validation 931DN19

penldinesh 3 TaelHiserlumseviadae Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

14,360 1,806 170 Sell
1,914 71,904 1,199 Hold
183 1,143 8,383 Buy

3.2) Random forest

1319 4.36 Confusion Matrix sumimﬂa Random forest 1111 10-fold cross validation 310N19

d v Al 4
aenlylieast 3 Tagldiseulumisdeuadag Volume, Price, MACD, RSI

Sell

Hold Buy
prediction  prediction ~prediction
14,329 2,000 7
843 73,589 585
2 1,004 8,703

Holdout validation

Sell
Hold

Buy

=\ 1 = 3’; [ A 9
Nan1sTeumeuszvaamsinduuealu@any 2 uuy numsiasn la
e nuanarasiuiu 3 Wiwes Tagrinsdsamiunadszansmmmsdnduvesluaa tuy

holdout validation H114A1 Accuracy, Precision, Recall A9915199 4.37
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7113149 4.37 Nﬁﬂ15“.'%8‘1]!ﬁﬂ‘]J5$ﬂ’j1ﬁﬂ15?lﬂﬁluslli’)\‘liu!ﬂﬁ Decision tree itas IN!ﬂﬁ Random

(Y] ¢ A (Y]
forest 11UY holdout validation Aeyadeyarnky arugnumsaenlsiliveshuanaiany lag

1# 901 lumseuesdae Volume, Price, MACD, RSI

Features Decision tree Random forest

A P R A P R
Vol, EMAV(Vol,5), EMAV(5), 0.9423 | 0.9184 | 0.9084 | 0.9563 | 0.9408 | 0.9309
SET50.Close, MACD(13,5,5),
EMAV(MACD,5), Signal
Vol, EMAV(Vol,5), EMAV(5), 0.9536 | 0.9220 | 0.9209 | 0.9646 | 0.9471 | 0.9339
SET50.Close, RSI(14), EMAV(RSL5)
Vol, EMAV(Vol,5), EMAV(5), 0.9654 | 0.9474 | 0.9436 | 0.9771 | 0.9747 | 0.9567
SET50.Close, MACD(13,5,5),
EMAV(MACD,5), Signal, RSI(14),
EMAV(RSL5)

UYL A = Accuracy, P = Precision 118 R = Recall

ez lammsyszdiuTuaalagiialsanaln Confusion Matrix Y9UADE AT

A Y Jd [ g
wonlywinesaie Al

1) Weesn 1 dsznovudaa Vol, EMAV(Vol,5), EMAV(S5), SET50.Close,

MACD(13,5,5), EMAV(MACD,5), Signal

1.1)  Decision tree

19149 4.38 Confusion Matrix mmimﬂa Decision tree #1111 holdout validation mnmsaﬁan”l«’ﬁ

‘, 1 1 4
Feesh 1 TaelHiSeulumsteviadig Volume, Price, MACD, RSI

Sell Hold Buy
prediction prediction prediction
2,819 448 11

371 14,479 139

33 163 1,750

Sell
Hold

Buy
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1.2) Random forest

A1319 4.39 Confusion Matrix maaimﬂa Random forest 11UV holdout validation ?10N13

penldnesh 1 Taeldiserlumseviedae Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

2,904 371 3 Sell
262 14,612 115 Hold
1 131 1,814 Buy

2) iaesn 2 Usznoudrs Vol EMAV(VoL,5), EMAV(5), SET50.Close,
RSI(14), EMAV(RSL5)
2.1) Decision tree

13149 4.40 Confusion Matrix maﬂmﬂa Decision tree 11U holdout validation ‘mﬂmilai’)fﬂ%

5’ v 1 4
Feesh 2 Tagl¥iGeulumsaevadig Volume, Price, MACD, RSI

Sell Hold Buy

prediction  prediction prediction

3,043 208 27 Sell
194 14,552 243 Hold
18 247 1,681 Buy

2.2) Random forest

M19139 4.41 Confusion Matrix U® QIN (ma Random forest LUV holdout validation 31DN13

‘-" v A v
aenlyiaash 2 Taal¥ideulumsdeuiedag Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

3,084 185 9 Sell
121 14,702 166 Hold
2 231 1,713 Buy
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3) 993N 3 Usznoudie Vol, EMAV(Vol,5), EMAV(5), SET50.Close,
MACD(13,5,5), EMAV(MACD,5), Signal, RSI(14), EMAV(RSL5)
3.1) Decision tree

M1914 4.42 Confusion Matrix ¥93131Aa Decision tree 1111} holdout validation 21nN15ta0n 1y

Hwosh 3 TaelHiSorlunsdboviesdg Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

3,049 212 17 Sell
204 14,671 114 Hold
12 140 1,794 Buy

3.2) Random forest

N1319 4.43 Confusion Matrix U® QIN (A8 Random forest 11U holdout validation 21AN19

d 1] v 4
raenlyiaesh 3 Taaldideulunmiswoued e Volume, Price, MACD, RSI

Sell Hold Buy

prediction prediction prediction

3,058 220 0 Sell
85 14,852 52 Hold
0 104 1,842 Buy

4.2 NAABINIVINADIZHI WM UNAATUMAZ IV BRNEDNTUNA

¢
4.2.1 i}ﬂﬂﬁzﬁﬁﬂfﬂi‘ﬂﬂaﬂﬂ

4 4 ' J a o @ I J
Lﬁ@‘ﬂﬂﬁ@’uf‘ﬂiL%@M@@igﬁ'ﬂx‘lLL@ﬂWﬁ!ﬂ%u33U‘Uﬂ15i]ﬂﬂ”l'il'lﬂbl"b'ﬂ (Back-end)

422 I5MINAaog

WouTsunsunetnamFuididadedlduazdsszunsamsiduled (Back-end) 187

A "y v A v A ' Y,
NARDI MITFOUADAIBNIT APT A20MITF0VIY Joyamsdovias luaunsauaaslanin
] g}d’ 1
sy hi'ldreusne
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4.2.3 NaNMINaaey

A ' ) o 3 % Y} A 1
- Wﬁﬂﬁl‘lﬂ@ll@ﬁ]%Nlﬁﬂ 53ummmmu‘1«m (Back-end) "Uﬂiquainﬂﬂﬁl‘lfﬁlllﬁﬂﬁ]%

v
9 v o o

Tdn1snaaenTasaadoyaneninisiiauvesvenandusouaor 1491u

U

.

4 4 ' o ] o
(Front-end) 9% 1aWaa NN mMsouaa sz uuIan13190 laé (Back-end) 101N

Yo v ¥ o & = Ay
ulﬂﬁﬂﬂzlﬂu ﬂl@uﬁaﬂ’]ﬁﬁ\iﬂq llaziulﬂa%xﬂ’]u’]ﬂﬂ’]ﬁ“ﬂ@ﬂnﬂ X NUYONLINTINDED

VI 1AE y HRED951A1 1aziile request Uz 1831 HTTP/1.1 200

- y» L
:48°, "y
graph_bu
x": "I

1887.77}, {'x': "12:29',
] "POST fresult HTTP/1.1" 208 -
2] "GET /fget graph buy HTTP/1.1" 288 -
"GET /total bot accuracy HTTP/1.1" 288 -
7.0.8.1 - - [18/Mar/2021 15:55:02] "GET /get_graph set5@ HTTP/1.1" 288 -

4 ' Y o g 4
51 4.1 amaeNAeN 19 52 UUTAN 1T TR (Back-end)

A 1 Y 3 J (% A [ < J
3 Waﬂ’lil(‘lﬁ]llﬁ@ﬂ'mﬁqnﬂhlcﬁﬂ (Front-end) Wa\jﬁ]1ﬂﬂ5$ﬂu%@ﬂ’1§£’3ﬂ1cﬁ@ (Back-

Yo Y g’: 1 1 v a9 dy o
end) "lm‘ueuauammwmuﬂu@aﬁiumu,a’J%G]famﬂmmmimuwmm

u

Y
Tuea tazdaveyaiteazidoaniisiasansasevielinudeg 19 lugduunves

a1519uagns

Total bot accuracy : 0.86 %

No. Time and Date
14/03/2019 10:09:00 Shor 09121 109041
14/03/209 101200 ong 09041 109098
14/03/200 101500 103098 108895
/03/2019 101700 & 08895 108986
/03/2019 102100 08986 10888
14/03/2019 102500 & 0888 08934
14/03/209 103100 She 08934 108842
14/03/201 103900 o 108842 108725
14/03/209 10:4500 08725 08745

14/03/200 104800 ¥ 108842

31l 4.2 wamsﬁamiamen?feﬁu"lmﬁiugﬂamumsn (1)
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[esaijuuuaiamy 5101209 Set50 oy

o
@
o
7]
=1
B
e
®
0

10:33 10:40 10:47 10:54 11:01 11:08 11:15 1:22 11:29 11:36 11:43 11:50 11:57 12:04 121
Time

51 4.3 wamsiendemadaivladlusiunn 2)

4.3 wamafseumaulmaandiumsdsziuwailssansnn

1nwan1s/seunen luma Decision tree 1A% Random forest 9L WU Y 1WA NHIUAT

Y
Ysziiumadssansam 6 Tuaa Al
) 9
) Tueaeu lumsaeueale Volume, Price, MACD i1 10-fold cross validation
1 ;2
2)  Tuea@eulumsdeuiedls Volume, Price, MACD (111 holdout validation
v k2
3)  Tweaideulun1sdev1eais Volume, Price, RSI 11111 10-fold cross validation
1 F
4 Tumaeu lumsdeu1eals Volume, Price, RSI 1111 holdout validation
) Y
5)  Tweal@eulun1sidev18dI8 Volume, Price, MACD, Uil 10-fold cross validation
) 9
6) Tuaadeulumsdeueais Volume, Price, MACD, RSI 1151 holdout validation

Y 4 1
Tagzih Tueanavuail uaz 3msuunlayldmsSeuiveunsoq 5o Machine learning
o d’ tg 9 . o d‘ tg 9
(MIMUARDY YRI5 H0V18A28 Volume, Price, MACD , M3AIHUANDY lUA1TH018878
) 9
Volume, Price, RSI tiag M3mmuaiaay lunsdeuedie Volume, Price, MACD, RSI TAgn34)

o ] d o wa o ¥ v 3', 1
Tl usawiuszunyueuasa Tuialn$1a09n15%0910 SET50 Index Futures 31 TagAan

a9 A

d' 49’ Y A [ A o a = o A

anu”lmﬂ1smam"|ﬂ°lwgwuauﬂu A9 ATUIUNULITUAUAD 10,000 VN uaz"lwmsﬂmummu"lm
Y ' Pl ] ]

1uﬂ1iﬁq¢]ﬂ”li¢§@ﬂl”lﬂﬂa1\1ﬂu Lillﬁ”lﬁ@%]ﬁl!ﬁ’luﬁ I FUINAY .. 2563 ﬁmuﬁ 29 TUNAY

k4
NW.A.2563 Llﬁlﬂﬁuﬁﬂ ﬁi"ll!’J‘L!LQ‘L!ﬂQLﬁﬁ@ HAE ANVUUUET VDILAAL I LLﬁ%WﬁﬁWﬁﬂ1i°§@mWﬂ
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=

1 ax A o dy tg Y ° Y9 9 o tg
maumaﬂmﬂauax 3I5N1TUAIU L‘Uf’)\?ﬂl‘lﬂ']ﬁuﬂ11’1‘sllﬂyﬁﬂi%iuﬂWﬁ%Wﬁ@ﬁﬂWﬁ“ﬁﬂﬂﬂﬂ

sznoude

D

@ {0 o A o o { @
Date A9 TN UsUADA TUliAINMTTassmsseuenelu 1

o a {1 J v A o o y v
Total Money A9 $1IURUIWNYUsUASH TUIAIINMITIa0InsFonen el 1 Ty

Tasiudu Av 10,000 VN

v

) A o 9 ti'tg 9y Yo
Profit times A9 1UIUATINFBV LA Tar 15

9
Y

Y v Y
Action times 19 IUIUASINYDUIENINUA

J 1 o 1 Jd v A o o - v
Accuracy ﬁ@ ﬂ1ﬂ’NllLl,ll‘LlEﬂ"U’EN’VjuEJ‘L!GI’EJG]ITHJG]“I/ﬂﬂﬁiﬂﬁﬁ)\iﬂ?iélﬁfﬁ)ﬁlﬂﬂﬂ1ﬂslu 139U

vy

o 3’; A A Y Y o
UIUASTINToEA 1A 1T

TAgAuININ ~ YN
DTUIUATIINGDUIININUA

A A v . o
Tuaa@eu lumsdevisaie Volume, Price, MACD 111 10-fold cross validation

[ ) Y
msnaaey Tuaan lg3ou lun1ssevieae Volume, Price, MACD 411 NATDUALY

Y4

~/ { o ~ a o o Y
10-fold cross validation M¥1MIFeuIMINgAToyaANIaz Mg U UTaYa0 YN UTUDA

Q

9
ABUTUNAY 2563 USTMNAUNTHOUIEAD 1 Volume ILNIITUIDINYDAUAUNADLALAIAIN

Y

] d v oA 1 g’/
gﬂmwamuﬂumﬂummmu



AN 4.44 wamséﬁemm’im Volume, Price, MACD U1 10-fold cross validation
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Date Total Money Profit times Action times Accuracy
1/12/2020 8,080 9 19 0.47
2/12/2020 10,064 10 21 0.48
3/12/2020 12,294 23 30 0.77
4/12/2020 9,676 11 19 0.58
8/12/2020 11,630 17 25 0.68
9/12/2020 7,850 8 18 0.44
14/12/2020 7,022 8 18 0.44
15/12/2020 10,978 15 20 0.75
16/12/2020 10,134 11 22 0.5
17/12/2020 12,110 15 22 0.68
18/12/2020 13,350 23 29 0.79

21/12/2020 10,192 5 11 0.45
22/12/2020 6,434 9 22 0.41
23/12/2020 9,714 9 15 0.6
24/12/2020 8,848 15 26 0.58
25/12/2020 12,538 18 24 0.75
28/12/2020 8,146 8 14 0.57
29/12/2020 12,302 15 23 0.65
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2)  Tuea@eulumsdevie@ls Volume, Price, MACD 1111 holdout validation

g g A A A .
asnaaov luaanl¥ioulun1s¥ovrsne Volume, Price, MACD 11111 holdout
- o Y 9 a 0 v Y o & Ao
validation N11M3i38U3MNYATOYaANIzIIIMATBUAUTOY AR UTYDUADUTUIIAY
Y

2563 Y3M1WNITF0U187A0 1 Volume 92 W15 W191NIDARUAUHADLAZAINIINYNA DIV
1 J o wa 1Y
Husuasn Iudamii

[

M1319 4.45 HaNI¥oUILA I Volume, Price, MACDUUU holdout validation

Date Total Money Profit times Action times Accuracy
1/12/2020 8,936 10 19 0.53
2/12/2020 9,972 10 21 0.48
3/12/2020 11,618 20 27 0.74
4/12/2020 9,584 11 19 0.58
8/12/2020 9,342 11 19 0.58
9/12/2020 7,610 G, 16 0.44
14/12/2020 6,502 6 16 0.38
15/12/2020 11,042 15 20 0.75
16/12/2020 10,552 11 21 0.52
17/12/2020 11,210 11 18 0.61
18/12/2020 12,812 20 27 0.74
21/12/2020 10,480 6 13 0.46
22/12/2020 6,670 7 18 0.39
23/12/2020 9,030 8 15 0.53
24/12/2020 9,088 14 24 0.58
25/12/2020 12,726 19 26 0.73
28/12/2020 7,946 8 14 0.57
29/12/2020 12,242 15 23 0.65
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3)  Tuaadeu'lumsdeuedis Volume, Price, RSI 1111 10-fold cross validation
Aq ¥ A A A .
nmsnadeu Tuaail3oulun15%0v19A0 Volume, Price, RSI 1111 10-fold cross
L. Ao ~ Y ) a ° v Y 4 A o
validation N3 suNINYgATeyaAuLaziINadeunIdeyaoyWuTVe Ao UTUNAY
k4
2563 U311N15%09187A0 1 Volume 32 W15 0191NE0ARUAUHADLAZAIAIINYNADIVD

1 J v A 3},
HUsUADA TUAIY

M99 4.46 wanﬁ«'fsamﬂe’iw Volume, Price, RSI 111U 10-fold cross validation

Date Total Money Profit times Action times Accuracy
1/12/2020 9,346 16 29 0.55
2/12/2020 11,616 28 39 0.72
3/12/2020 11,986 34 46 0.74
4/12/2020 10,972 22 33 0.67
8/12/2020 7,222 16 31 0.52
9/12/2020 6,186 15 29 0.52
14/12/2020 8,126 23 36 0.64
15/12/2020 8,926 24 36 0.67
16/12/2020 12,914 26 36 0.72
17/12/2020 15,226 40 48 0.83
18/12/2020 13,300 35 47 0.74

21/12/2020 9,856 15 25 0.6
22/12/2020 3,826 14 30 0.47
23/12/2020 10,314 19 33 0.58
24/12/2020 8,004 25 39 0.64
25/12/2020 14,378 34 40 0.85
28/12/2020 11,412 27 36 0.75
29/12/2020 9,770 24 39 0.62
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4)  Tuea@eu'lums%evisdls Volume, Price, RSI 111 holdout validation
Aq ¥ A & . . .

msnaaev Tuaanladou lun1sseue Volume, Price, RSI 141U holdout validation

A o ~ Y 9 a o o 9 o & A o
‘V]‘V]"Ifﬂi!,iEJ‘L!E‘"lﬂﬂ“ljﬂ‘llﬂigljﬁlﬂllLm%uﬁJ’W]ﬂf"fﬁ]ﬂﬂ‘]J“IJ@iJﬁE)‘l;lWH‘ﬁﬂlE]\‘]L@’E]HﬁH’Nﬂ?J 2563
=Y dy A a a = 1 9 ] 4
ﬂsmmms%mwm 1 Volume VENITUNNNYDANUAIUVADLULASATINITNYNADIVOINUYUA

Y
o6 luafamuy

M8 4.47 wanﬁ«'fsamﬂe’iw Volume, Price, RSI {111 holdout validation

Date Total Money Profit times Action times Accuracy
1/12/2020 9,338 16 31 0.52
2/12/2020 11,764 28 39 0.72
3/12/2020 11,922 34 46 0.74
4/12/2020 10,602 21 33 0.64
8/12/2020 6,522 15 29 0.52
9/12/2020 6,090 17 31 0.55
14/12/2020 8,178 24 36 0.67
15/12/2020 8,550 21 34 0.62
16/12/2020 11,658 23 34 0.68
17/12/2020 14,870 38 46 0.83
18/12/2020 13,508 33 45 0.73

21/12/2020 10,088 20 31 0.65
22/12/2020 3,234 13 26 0.5

23/12/2020 10,658 20 35 0.57
24/12/2020 9,192 25 39 0.64
25/12/2020 14,378 34 40 0.85
28/12/2020 9,952 26 34 0.76
29/12/2020 9,774 23 37 0.62




74

1 k2
5)  Tueadeu'lumsdeuedie Volume, Price, MACD, 1111 10-fold cross validation

' ) 2
msnaaev Tuaanlyoulun1sdevie Volume, Price, MACD, 1111 10-fold cross

validation 1133 euTngadeyamuuazihmadeuiuveyaeyiutve Ao uFUIIAY

Y
2563 U311N15%09187A0 1 Volume 32 W15 0191NE0ARUAUHADLAZAIAIINYNADIVD

1 J v A 3},
HUsUADA T

1919 4.48 wanﬁ«'fsamﬂe’iw Volume, Price, MACD, U1 10-fold cross validation

Date Total Money Profit times Action times Accuracy
1/12/2020 9,664 11 21 0.52
2/12/2020 10,216 11 21 0.52
3/12/2020 12,550 24 29 0.83
4/12/2020 9,604 11 19 0.58
8/12/2020 11,754 17 25 0.68
9/12/2020 7,642 8 18 0.44
14/12/2020 7,746 10 20 0.5
15/12/2020 10,770 15 20 0.75
16/12/2020 9,826 11 22 0.5
17/12/2020 13,590 17 22 0.77
18/12/2020 13,582 24 31 0.77

21/12/2020 9,560 5 13 0.38
22/12/2020 5,346 5 18 0.28
23/12/2020 10,422 10 17 0.59
24/12/2020 8,424 13 24 0.54
25/12/2020 13,114 20 26 0.77
28/12/2020 8,498 10 16 0.62
29/12/2020 13,078 16 23 0.7
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6) Tuaadeu'lumsdeuedis Volume, Price, MACD, RSI 4151 holdout validation

v [l k4
msnaasvTwaanlditoulunisdours @18 Volume, Price, MACD, RSI 111)1

holdout validation N71n15i58ufINgAToyauuaziwImade Ui Udeya0

Y4 =
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Y
FUMAN 2563 153NUNMIHOUIGAD 1 Volume 32 NI15D19INGOARUAAHADIAZAIANUYNADY

] J v wa g’u
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M99 4.49 wamﬁ«fsamm’iw Volume, Price, MACD, RSI HU1U holdout validation

Date Total Money Profit times Action times Accuracy
1/12/2020 9,460 11 21 0.52
2/12/2020 9,972 10 21 0.48
3/12/2020 11,898 22 27 0.81
4/12/2020 9,296 10 19 0.53
8/12/2020 10,810 15 25 0.6
9/12/2020 7,698 7 16 0.44
14/12/2020 6,174 5 16 0.31
15/12/2020 11,230 15 20 0.75
16/12/2020 10,070 11 22 0.5
17/12/2020 12,238 15 22 0.68
18/12/2020 12,500 22 29 0.76
21/12/2020 9,060 3 9 0.33
22/12/2020 5,582 5 18 0.28
23/12/2020 9,646 10 17 0.59
24/12/2020 10,064 15 24 0.62
25/12/2020 12,538 18 24 0.75
28/12/2020 8,146 8 14 0.57
29/12/2020 12,202 14 21 0.67
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7y msmruaieu lunsiev18a18 Volume, Price, MACD
Aq YA X Y . A o a 9
mynado Tuaan1Feu lun1sdows A28 Volume, Price, MACD ¥iimsisous
9 a o v 9 v = o dy =
nngadeyamutazimade i Yooy LTV uRoUTUNAN 2563 YSIUMITOVIWAD

a a U 1 d v a1 5
1 Volume ﬁ]gwmsmwmﬂﬂ@mmmmﬁauazﬂ1mmgﬂﬁ'mmamuaumﬂummmu

1919 4.50 wanﬁ«'fsamﬂe’iw Volume, Price, MACD

Date Total Money Profit times Action times Accuracy
1/12/2020 9,672 11 19 0.58
2/12/2020 8,924 9 20 0.45
3/12/2020 11,318 10 20 0.5
4/12/2020 7,076 7 20 0.35
8/12/2020 9,896 9 20 0.45
9/12/2020 9,810 10 19 0.53
14/12/2020 7,962 8 20 0.4
15/12/2020 9,634 9 20 0.45
16/12/2020 8,498 8 19 0.42
17/12/2020 9,344 7 19 0.37
18/12/2020 10,256 9 20 0.45

21/12/2020 7,772 8 19 0.42
22/12/2020 6,652 6 20 0.3
23/12/2020 8,826 8 20 0.4
24/12/2020 8,298 10 20 0.5
25/12/2020 9,830 7 19 0.37
28/12/2020 9,796 10 21 0.48
29/12/2020 9,674 6 20 0.3
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8)  mMImnuaeu lunIdeu1ea1e Volume, Price, RSI
Aq 94 & v . 4 o a Y
nmsnadouTuaanldtoulunsdovis @28 Volume, Price, RSI AIM3i50U3
9 a o v 9 v = o dy =
nngadeyamutazimade i Yooy LTV uRoUTUNAN 2563 YSIUMITOVIWAD

a a U 1 d v a1 5
1 Volume ﬁ]gwmsmwmﬂﬂ@mmmmﬁauazﬂ1mmgﬂﬁ'mmamuaumﬂummmu

A1519 4.51 HAN5HDUIEBAIY Volume, Price, RSI

Date Total Money Profit times Action times Accuracy
1/12/2020 9,522 19 33 0.58
2/12/2020 4,224 10 34 0.29
3/12/2020 9,158 16 34 0.47
4/12/2020 10,716 20 34 0.59
8/12/2020 8,640 17 34 0.5
9/12/2020 10,884 17 33 0.52
14/12/2020 10,294 20 34 0.59
15/12/2020 7,350 10 34 0.29
16/12/2020 8,766 15 33 0.45
17/12/2020 9,502 17 33 0.52
18/12/2020 11,264 18 34 0.53

21/12/2020 9,450 15 33 0.45
22/12/2020 8,496 15 34 0.44
23/12/2020 10,506 19 34 0.56
24/12/2020 9,042 15 34 0.44
25/12/2020 10,034 14 33 0.42
28/12/2020 11,200 19 35 0.54
29/12/2020 9,326 14 34 0.41
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78

v ) 9 v
msnaaev Tuaanlyoulun1sdevie a28 Volume, Price, MACD, RSI 1911713

a o [ o [ -
SeuinngatoyadunazihmageunudeyasyiusveuaeusuNAN 2563 51NN

a a U 1 d v wa 1 3’;
Glﬂﬂﬁﬂ 1 Volume i]gWi]'liil!'liﬂﬂfl@ﬂlﬂ‘l!ﬂﬂlﬂﬁ@ua3ﬂ'lﬂ’J"IllQﬂﬁ@ﬂﬂ]@ﬂﬂuﬂuﬁﬂﬁiuuﬁmTHH

A15149 4.52 HAN5HDUIEAIY Volume, Price, MACD, RSI

Date Total Money Profit times Action times Accuracy
1/12/2020 9,672 11 19 0.58
2/12/2020 8,924 9 20 0.45
3/12/2020 11,318 10 20 0.5
4/12/2020 7,076 7 20 0.35
8/12/2020 9,896 9 20 0.45
9/12/2020 9,810 10 19 0.53
14/12/2020 7,962 8 20 0.4
15/12/2020 9,634 9 20 0.45
16/12/2020 8,498 8 19 0.42
17/12/2020 9,344 7 19 0.37
18/12/2020 10,256 9 20 0.45

21/12/2020 7,772 8 19 0.42
22/12/2020 6,652 6 20 0.3
23/12/2020 8,826 8 20 0.4
24/12/2020 8,298 10 20 0.5
25/12/2020 9,830 7 19 0.37
28/12/2020 9,796 10 21 0.48
29/12/2020 9,674 6 20 0.3

4.4 MsnanSuuelwanru

o a v A a Y a o
mseonuuutaz A telnamsuimsasuudasinnutedwamsuainnsesn

A o o = 9 A g v v v A X
LLUULAN I@flﬂ'lu\ﬁJ\‘]ﬂ'J'ljJﬁz@'Jﬂ"]]’f]\‘]ﬂ']'iﬁlf]f\ﬂulwaslﬁﬁ?ﬂ"]f\‘nuﬁ'lll'lﬁﬂﬁlclf\ﬂullﬂ\ﬂﬂﬂ\imu

o A g‘/ 3 a o o
Wannimaminvuaeuns 1413 unelnandu 19 React , Flask uag antd Tupisiann



79

o 1 I { a 1w [l

- venmwan dauusniunihiiszuuldaasenud ldau dsznou lddediudoya
dy 9 Y I ax 9 2 J wa A 9y
iesduveantiin BmslFau nezmsasmjuoudon Tudangldamise
° o Y & o A A A dy
MruamsinauvesTuaald 13 Accuracy, Confident S1WIURUAHADIINNTFO

9 1 1 v A 9 1 a A 9 1 1 I 1 ~

edoannIuls JundesmaaunazRuisudu diuaenniludiuudainanoz

k4
HEAINAMSTIUIRIBHUIUALAZHANT FOUY

31 4.4 99mmvan (1)

NSWS:HZOMSYOSIMAKUBLCBONIELA:00S 1MUY Set50 uru:du

SuoundoriBowneudortls : 0 Suoundondawerionua : 0 FAWWUEUEVKUBLUGSATUUA : O %

No. Time and Date Purchase price Selling price Bot Confident Result Total Money

31 4.5 99mmman (2)



80

[

J [ v 3 o 4 [ {
ﬁ]f)ﬂ’]Wllﬁﬂ\‘]Wa@l’lﬁ’lﬂﬂ’]ﬁ‘%ﬂm’]ﬂﬁaﬂﬂﬁWEJ HJuﬂ’]illﬁﬂ3ﬂ5$3@ﬂ1i“§@ﬂnﬂﬂﬁﬂ3uﬁ

¥ ¥ ] J { a
1391 ﬁﬂ'lugﬂ'lﬁ‘%ﬂ‘lﬂﬂ 5']?]1‘%@ I11V18Y %@Nﬁﬁﬁuﬂuﬁ Waﬂﬁ'“ﬁ@ﬂﬂﬂ ﬂﬂﬂlﬂuﬂ\ilﬂaﬂ

Swounpdonsoneudorhls : 20 Fwouadondonerionua : 22 FanuwughuooKusudasalula : 91 %

Time and Date Purchase price Selling price Bot Confident Result Total Money

14/03/2019 10:03:00 109121 109041

14/03/2019 10:4800 e 109041 108842

14/03/2019 10000 108842 1087.72

14/03/2019 1107:00 1087.72 1088.76

14/03/2019 12500 108876 108847

14/03/2019 1139:00 108847 1089.04

14/03/2019 114900 108904, 108784

14/03/2019 15800 108784 108911

14/03/2019 120200 1089M. 108714

14/03/2019 1217.00 1087.14 108844
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1 4 ' ] ) 1 Jd o A o I3
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dy o A =2 o A
M3¥eU1eNeluIUN 1 5. W.A. 2563 DI IUN 29 5A. WA 2563

A v d 1 A a
M3 5.1 Namﬁcm‘e)mmfz)gwummaznau"lmmaﬂ

Average Average
Model
Total Money Accuracy
Tuaaoulumsseviedls Volume, Price, MACD 11J1)
10,075.67 0.588333
10-fold cross validation
Tuaaou'lumsseviedrs Volume, Price, MACD t11)
9,853.444 0.57
holdout validation
Tuaadeu lunssevieals Volume, Price, RSI 111 10-
10,224.44 0.657222
fold cross validation
Tueadou lumsaseu1eaI8 Volume, Price, RST 1111
10,015.44 0.656111
holdout validation
Tueaou lumsseuedis Volume, Price, MACD,
10,299.22 0.596667
111U 10-fold cross validation
Tumaiteu lynsdeu 18818 Volume, Price, MACD, RSI
9,921.333 0.566111
1411 holdout validation
mMymruadon lun13dov18@I8 Volume, Price, MACD | 9,068.778 0.428889
mM3yfruatou lun13Hev18aI8 Volume, Price, RSI 9,354.111 0.477222
mMymruatou lunssov1edie Volume, Price, MACD,
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