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Fully Connected

Feedf d network
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Max Pooling ] [ Conw:,:ﬂtel::;:el‘u’ ] [ Dense:5,Softmax ]

filter-48 ] [ Max Pooling ] [ Wk ERAS S8 ]
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Kernel Size: 3*3
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Pool Size: 2*2

Batch size: 20



® Epochs: 20

® iz ik
categorical_crossentropy

® Optimizer: Adam
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£ =¥ e B # 3 (Long
Short-Term Memory, LSTM) » £ 3%
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LSTM %24 = B354 &
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41 F® (Output gate) ~ i3 % P (Forget
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Bip#17 I gate chig) A it A2
- B %J IE o

T a=h(c")f(z)

multiply

Output Gate Activation function f is

usually a sigmoid function
Between 0 and 1

Mimic open and close gate

«— 2z

' =g@)f (2) +cf (z)
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Recurrent Neural Network (Part 1))

® 7! &% i cell shinput value
® zi: ¥4 input gate 7 signal
® 70: ¥+ output gate =~ signal
® zf : ¥4 forget gate = signal
® a:output

f /;f)]ﬁ" O Feid §F *+ sigmoid
function #] = sigmoid function &
Aa0~12 B> &4 gate i B
42 & - Output:l # 7+ gate = & ;
& 2_ > output:0 # -+ gate B B® o
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Sequence length: 20

Epochs: 10000

Batch size: 256

4 4 & MSE

1t S e Adam
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Pies B FFTRE | P F
R () %)
10% 16159077.8 61.59
20% 19468986.3 94.69
30% 21039382.8 110.39
40% 21834332.8 118.34
50% 22362856.5 123.63
60% 22629680.1 126.30
70% 22845972.4 128.46
80% 22872357.1 128.72
90% 23063952.2 130.64
100% 23069807.7 130.70
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100% 15206340.9 52.06
Ry d o A pEgFme 2 s Lk E
R F{of B EFE Y MR T ]
BE R BRREAEFEV HAXE o K
ZE PR LT
3. VERuAELH
1) Lﬁ,;ﬁ;&g&d;—ﬁi;‘, a‘;uiﬁ-‘;-‘% ’

A it LSTM enfic | @ #

Transformer 43 » 7 & (8 cdR v

= RN = o - ’, .
BAAS o2 EREF R GEE G BIAR
B oM AE
LSTMEi Transformer & #2855 75 81 3 B 2= bh e
140.00%
130.70%
120.00% s 2690% 128 725, 130:64%
100.00%
80.00%
0,
60.00% o PREE 50.13% 52.06%
39.26%
40.00% o 2 23,075 46.21% 49.07% 51.63%
20.00% 19.67%
0.00%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
——|STM Transformer
B+ = ~ LSTM A Transformer #-3] §
AR TEFMIME L2 ITRE
(- =xi=H- %)
Kﬁ;? e fFRAREL ks AL ¥
HE g L e 5 Lok aficst »

Jf ;E.‘ LSTM ’}3— Jm§F ﬁlﬂ & ig:J l’gb ]E‘J;/\
Transformer #-3] cdr v 5 o

BHEREY
1. %3
T AR R R e iR Y
REIHFT AT anRIL - A 3L R
PIFERE Y 0z B2 R FlE R
bR R R R KRR
A rc o @ Fred FF UFIEHRT

A HEr R E & ‘? ,a'\‘% DL o

T »

2. *AkEY

AP g 5 LSTM 4o Transformer
SRR MR S R PR 0 JGRRIAEE ]
PR IE AP RS R T
A g H RS A L
BT S AT
2T o H5k 2020 & I P £

2 £
Sl 2 SR S S s gE o

=

gr"; ]

=4
m,‘?

*‘@-ﬂ




B e F L A ffﬂii'-%‘if‘xf =
SR T T
L AR RTE hEE AN 0 W
Transformer # M3 H f RE 2 EIL

T e RRE(c) TR YR
1{ 4n % (Sharpe ratio » & k4% - H i~}
FIEFOHEME ) 2R TN ER

k;ﬁzg;gxﬁﬁﬂnjﬁﬁm Behe R
u’é °
I -2

B Ao B LR Hs ey $ 5
B BAPLWER G A gL
B R ehRT s B R T i

5 BAE4 o 7 A E REA AL
Pengd BIIHAIE 2 cnifed B A
P3F 5 TR uERE S L 2 AR D
BYFh FoApE2EZREEY 5
HAHAFLE > 17 A B AL
LI

@%’ L L R
7o SV - B ASdR Y D) AP B cng st
HBEEEMEAPFERS S I e
P M AV E S el et o AR 8
4 *naﬁ g+ L*? R E A
AP e R L AP R o

LLL?MJ,Q,%M&%P? 23 &
BT R RN S RGP
Bhpe ER > BAPAR LA

7 J—\. IFE

o

MR AT A B PR ik ke

G o

LRI AL TN HE K
,—jﬁgklfa T B 5 o
T- & ka4 ’*%FK——F*’?!

B BRMERENE - e
3
F
Bl

11

Ve
4

-3
T A H A LSTM - = =4 10
AR HEEF LA 2P RE
(o7 ?+1&%)@Ft % ‘a‘;“%fi
K ok 2 B

VBT R RSP S
B %-LSTM Model

*&:-+3 |p:e4&zp&k ¥ Finalcash Returns
2002(+ 4%) 0.1 13289772.7 32.90%
0.2 13572628.45 | 35.73%

0.3 13571811.88 | 35.72%

04 13526166.63 | 35.26%

0.5 13472376.79 | 34.72%

0.6 13423260.91 | 34.23%

0.7 13384613.83 | 33.85%

0.8 13348592.45 | 33.49%

0.9 13309318.2 33.09%

1 13282270.75 | 32.82%

iw YV ETHI AR AL EW
F enfd % -LSTM Model

~4&:-+§ |f&sipx | Final cash Returns
2412(¢F E¢ %) 0.1 1049705854 |  4.97%
0.2 10717868.94 7.18%

0.3 10802769.68 8.03%

0.4 10832130.9 8.32%

0.5 10843975.96 8.44%

0.6 10844977.39 8.45%

0.7 10838968.84 8.39%

0.8 10844292.94 8.44%

0.9 10837783.68 8.38%

1 10828270.14 8.28%




27 2L EFREPR ALFMF
el % -LSTM Model

FN N BERRE AR TSR
Z enpd % -Transformer Model

r&:-+§ |[p:242%F%k %] Final cash Returns *&:-+§ |fies2px g Final cash Returns
2884(% . &) 0.1 11306483.99 13.06% 2412(F ¢ & 0.1 10273169.96 2.70%
0.2 11843090.17 18.43% 0.2 10443249.13 4.40%

0.3 12029753.53 20.30% 0.3 10537641.92 5.30%

0.4 12059378.96 20.59% 0.4 10583088.75 5.80%

0.5 12017650.21 20.18% 0.5 10601137.02 6.00%

0.6 11935999.51 | 19.36% 0.6 10607485.95 6.00%

0.7 11844716.29 | 18.45% 0.7 10605483.1 6.00%

0.8 11758439.89 | 17.58% 0.8 10608827.75 6.00%

0.9 11687441.08 | 16.87% 0.9 10603319.91 6.00%

1 11634203.09 16.34% 1 10594807.8 5.90%

A cERREFRABFPF D

B %-LSTM Model

24 ~ 2L EFEETFRIEHPF
g1h# % -Transformer Model

*4&:-+§ |pie&gpxk ] Finalcash Returns *&:-+3 |p:e4&zp&k ¥ Finalcash Returns

1301C & %) 0.1 15096591.96|  50.97% 2884(2 L &) 0.1 10161406.59 1.60%
0.2 15951981.15| 59.52% 0.2 10322862.98 3.20%
0.3 15955965.02| 59.56% 0.3 10484269.57 4.80%
0.4 15787503.91| 57.88% 0.4 10645825.51 6.40%
0.5 15568568.29| 55.69% 0.5 10807232.11 8%
0.6 15356068.61| 53.56% 0.6 10969036.94 9.60%
0.7 15135536.66| 51.36% 0.7 11130443.54 | 11.30%
0.8 14960251.67| 49.60% 0.8 11291899.92 12.90%
0.9 14815086.98| 48.15% 0.9 11453455.85 14.50%
1 14691831.22| 46.92% 1 11614762.9 16.10%
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ME(sfFT M 2mE)EFTE R 44:-+% |pespwz] Finalcash | Returns
1301C = %) 0.1 13374135.4 33%
B Iy 2B BT %
wHCER O TR O AR oS 0.2 13948408.13 | 39%
2 BT o 03 1396329327 | 39%
0.4 13817662.77 | 38%
05 13632437.77 | 36%
0.6 13463818.79 |  34%
- . 2 e ) :—4‘: ' 2
# P A EEREIER R B S D 0.7 1333187835 | 33%
B % -Transformer Model Uiz LOEIANES |
0.9 1315083352 | 31%
*4&:-+§ |f:&%pxk ¥ Finalcash Returns 1 13112934.56 31%
2002(* &) 0.1 1597312322 | 59%
0.2 1612810269 |  61%
0.3 1624129958 | 62% ~ s PR )Fe
0.4 1636263532 | 63%
05 | 16466946.38 |  64% [1] 2 % %, ML Lecture 10:
0.6 16563170.36 | 65% ]
o s o Convolutional Neural Network, 2017,
0.8 1673437627 | 67% B é
0.9 16823657.79 | 68%
1 1691696535 | 69%
[2] 2 % % , ML Lecture 21-1:

Recurrent Neural Network (Part 1), 2017,
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[10] 5% 4% = , 2018,
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[11]% 2 %, 2020, (A=t LSTM %
BB Y 3R ETFS0 » 3483 ¥ % £ R

P g Eat), Bapge g
ERFTR AL MmT
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[13]PJ Wang, 41 * Keras 4 LSTM
#-4) » 14 Stock Prediction & 5] 1, 2018,
B p

[14] Dou Wei, Prediction of Stock
Price Based on LSTM Neural Network.
In: 2019 International Conference on
Artificial Intelligence and Advanced
Manufacturing (AIAM). IEEE, 2019.
[15] Tingwei Gao, et al. Applying Long
Short Term Momory Neural Networks
for Predicting Stock Closing Price. In:
2017 8th IEEE International Conference
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