Automated trading system for Taiwan Index Futures using
LSTM networks
f1* LEPRER Bl Ak
Bu I B2SSHEREEARW EREE  FRE MRS
&

AR R ZAPFFRAEVINERAGT AR > aofhPeh 2P v g
FIE -

BRI ip i 5 He THED TR TR FY A
Z %% > G4 Orderbook, Order flow, MACD,EMA, % % % #c o #-ig 8 S ficc »
LSTM #3020 » @ 17 3| i3] & testing data pr fie & 3K 3Henind F Bk 15> ©
/SR Ve SIS RS 5 3
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2. Research Methodology

2-1. System Design
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2-2. Extracting trading data from packages

TR AT AL IS PR R R B AGT E Rk TR
1% & = o orderbook i Data pre-processing wafé * > 345 OSI el i = 7%
BT A R e § 0 OR A C THMARA C REE C BEE BT S
i 3 5~ & ¢ header fr padding {4 5938 R e 0 A T @G
Tk ﬁ-f;‘% » AP E 3% PCAP 2 i 5% » 11 2 Ethernet II ~ IPv4 ~ TCP %
MM 22 I BT RE L RBELEFTR @@?J—‘ifﬂ g N iR
FBEIFE &L TR

L R &I AL £ chorderbook o A i f & & 32 o 3 L (1081) 11 2 £
L PRI L(1083)7 A L A Eh s R L RARiEE Y - R R g
PR LR AR O ATER A AR L A E AR T NG
orderbook # &% BN A7 4 > @ A4t e {6 = Fehorderbook ¢ 77 T B A
FEOR B F R R E R NPT AR TR - LFN R R
&% LSTM model § i* features % i¢ * o

il

a

2-2. Data pre-processing
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2-2-1. EMA
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MACD = EMA(N)—EMA(M), N=fast period, M = slow period
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2-2-3. BBands
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middle band = MA(N), N= time period
upper band = middle band + 2 X o, o = variance for prices of N period

lower band = middle band - 2 X o, o = variance for prices of N period
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2-3. LSTM model
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2-3-1. Model specification

A3 @ * Adam (¥ 5 optimizer > @ 1345 pytorch ¥ LSTM s7F = = 4 >
torch.nn.LSTM mﬁl?l > 5 — B = Bmaitensor 0 5Kk 5 (N, LHy,) %“‘J e - 3=
s tensor > A5k A (N,L,D* Hyy) » # % N & batchsize » L % sequence length >
H;, & input size » H,,; = outputsize * D 5 bidirectional e73% Z_i& » % -3 = B
% LSTM:» B D=2 %58 % LSTM» B D=1 ] LSTM 4| & & 7 % & ¢h%
#cR 3 input size ~ hidden size ~ number of layers ~ drop out ~ bidirectional » 7 #
LAY @ Rk R T § A T o

Table 1 LSTM model parameters setting

Parameters Value
batch size 512
input size 28

sequence length 39

hidden size 64

number of layers 2
drop out 0.5
bidirectional 1
initial learning rate 0.001
output size 3
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2-4. Trading Strategy
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Fig. 2 trading strategy flow chart
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3. Experiment Results

3-1. LSTM model performance
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Fig. 3 confusion matrix

3-2. Trading profit testing
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4. Conclusion
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