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* High Frequency Trading(HFT)

- HFT(RYIE E2{0[2)s S45 HEL H|Z 08310 2,2 Thojo| Hah2

oS L= Eafo|T WA

1

2| 8% 0|=(0.1%) &4 Blsh == SH H2hM(0.25%)=Z 25l HFT7 =7t
P 7t= 0{A 4
-20233 33 HelMl 7HH(0.25% -> 0.15%) 22 HFT7} 7Sl

o

rol

L
o

!
!
0
all
2
a

CAU AutoML LAB 2



Related works
* High frequency trading with deep learning

Sto| H = =z 9 grot H G o= L=
ACM Transactions 2.312 A Double—-Layer Neural Network Framework 2017 38 1) Dnn 2 High-Frequency datalil & &
on Management for High—Frequency Forecasting gt
g;r;nrrell;lon 2) High frequency data0il A —’.f_—%?_@—l
Aagds gA, EF FAZ W=ot=0
CIE =4 UIOIH Ol =
3) FIHO=H &30 D= Jlsd XE
o=
Journal of 1.57 An ensemble of LSTM neural networks for 2018 64 1) JIEBXHEE AMESH Istm ensemble
Forecasting high—frequency stock market classification model 0| &0l 57
Quantative finance  1.491 Encoding of high—frequency order 2019 25 1) 3I1&2 FEE 0|=2dJI¥a CNNS
information and prediction of short—term Ol 2ot feature E A6t neural
stock price by deep Learning network2l inputl 2 0|
2) OIS FOt2 45/0tsts 258
Journal of Sequence classification of the limit order 2018 63 1) Jt& OI0IEE 0236l sequencel
Computational 2.644 book using recurrent neural networks e
Science 2) ANNS AI25H0 SI1& GIOIE S Al
=78 HEE8 85
Mathematical 1.009 Stock Market Prediction on High—Frequency 2018 98 1) Generative Adversarial Nets= 0l 2
Problems in Data Using Generative Adversarial Nets ot 1232 &It =
_Engineering

CAU AutoML LAB 3



Related works
* High frequency trading with deep learning

S| == 3 g2t EHGC oI=E o~ U=
journal  of risk and 0.44 Trend Prediction Classification for High 2019 31 1) & &< GI0Ie2 JrASHH Sl AS Dt
financial management Frequency Bitcoin Time Series with Deep o2 2Fot=e 2€
Learning
journal of risk and 0.44 Deep LSTM with Reinforcement Learning Layer 2019 21 1) Lstmlt 23&&E 0188 hft AlA
financial management for Financial Trend Prediction in FX High =
Frequency Trading Systems o) H2HOIH IS 0|2
IEEE Transactions on 5.23 DeeplLOB: Deep Convolutional Neural Networks 2019 79 Limit Order Books (S22 GI0IE) 2
Signal Processing for Limit Order Books S8 12X Mol 822 s&ot)| #
St CNNZ2 & I
Journal of Risk and 0.44 Trend prediction classification for high frequency 2019 32 30=2t3 HIEZDQ HOIEHE OIZadl 4l
Financial Management bitcoin time series with deep learning EDOI YSES
Statistical Finance 2.25 CLVSA: A convolutional LSTM based variational ~ 2021 20 LSTM Cell LHE 0l CNN XS Z&st
seguence-to—sequence model with attention for =z 2 AE2 WS
predicting trends of financial markets
Expert  Systems  with 5.45 Convolution on neural networks for high— 2020 33 CNN, CNN-LSTM, MLP2} Bl DI
Applications frequency trend prediction of cryptocurrency =X I|XE HO0IHE 0|8t MOot=l CNN
exchange rates using technical indicators FTHUHE eSS Hlw

CAU AutoML LAB 4



Related works

 Dataset
S| I IS == 3 gotEds o= =~  AtE 0| E H|
journal of risk and 0.44  Deep LSTM with Reinforcement Learning Layer for 2019 21 EUR/USD, 1& 2t
financial Financial Trend Prediction in FX High Frequency Trading GBP/USD,
management Systems EUR/GBP
Journal of 2.64  Stock price prediction using support vector regression 2018 118 S2tAE FAl 122t3
Computational on daily and up to the minute prices EINI=]
Science
International 0.82  High—Frequency Trading Strategy Based on Deep Neural 2016 67 TAQ next one—minute average price.
Conference on Networks database of  2008/09/02~2008/11/07
Intell|ger1t the NY-SE'_ TAQ database= The Wharton
Computing AAPL tick S
by—tick School of the University of
transactions Peﬂﬂsylvaﬂiaﬂf §§O| _ll:—lo'ijoule i!‘
IEEE Conference on 1.16  Forecasting Stock Prices from the Limit Order Book 2017 184 500 =4 &5 10&€2t2] TOI0IH. the total number
Business Informatics Using Convolutional Neural Networks Ol limit order of messages is 4.5 million with
book(ZJt&) equally many separate depth
GlolE
(4502HH 2l messages)
Journal of Sequence classification of the limit order book using 2018 66 limit order E-mini S&P 500 GIOIE 01 . E-
Computational recurrent neural networks book(SJt&) mini S&P 5002 S&P500FJHXI 4= H|
Science GOl E OFCERIE 1/5AI0| 22 =400 M A
oz Hell JIsotE=E st &2
Quantitative Finance 1.491 financial Trading as a Game: A Deep Reinforcement 2018 24 tick-by—tick  resample the data into 15-minute.
Learning Approach forex data.

12 currency
pairs

155 2t3 0l=

CAU AutoML LAB 5



Related works

* Dataset
g ¥ IS == 3 gotHE  olE = A= OI0/H Hl 1)
journal of risk and 1.557 Trend Prediction Classification for High Frequency 2019 21 BTCUSD, 30& 2+ HI0IH
financial management Bitcoin Time Series with Deep Learning BTCCNY
Computational Finance  1.34  Agent Inspired Trading Using Recurrent 2017 33 USD/GBD We take 2000 data points from US
Reinforcement Learning and LSTM Neural Networks Dollar/British Pound price series,
we used 1000 30 minutes interval
price points from 1/6/17 to 2/3/17
as training set and again take 1000
30 minutes interval price points
from 2/3/17 to 3/6/17 as test set.
Acm transactions on 2.889 A Double—-Layer Neural Network Framework for High— 2017 39 S&P 500 5-minute interval, large dataset
information systems Frequency Forecasting (January 1, that includes 100 stocks with the
2013 to May largest capitals in the S&P 500.
31, 2013)
Journal of Forecasting 1.57  An ensemble of LSTM neural networks for high— 2018 64 22 large cap  We use 1 year of rawtrade data
frequency stock market classification US stocks which were cleaned and
(& =) aggregated into 5—minute intervals,

amounting to roughly 19,000
observations per stock.

CAU AutoML LAB 6



Related works
« Dataset for High frequency trading

Ml

« Limit order book (S J}

R&E=2 OF A Ol2
oo = 2 T Mo

O

D HIOIE 2 12, 52, 152 302 0| High frequency data2 M At

« Limit order book (£J}&) HIOIEHE Al=26t= 2 CNN, RNN2F 22 RE = Al20al dlo|
Hol AlZ2tE EA4Z2 Encoding o4 Encodings 8822 FIIE M=ot ARIF 0|2

AN UAS

« Limit order book (SJ1&}) HIOIEE 0|28 B SHAF apiE 0|26tH =& 5~103 B &
ol HIOoIH M=

« HE =4, (&g, N==,8=2) S8 0188 &=(future) OIOIEH S =& 5tH 018Jts

CAU AutoML LAB 7



Related works

« High frequency trading & J} gtA!

srg| o IS = 3 2ot 3 Ol=Z &~ H|4)
International 0.82  High—-Frequency Trading Strategy 2016 65 DNN 22 2| performanceE & 21510 Il
Conference on Based on Deep Neural Networks MSE(regression) 2} Prediction Accuracy
Intelligent Computing (classification(up/down)) = &.
L5t test dataOll THst tradingOll CHSt HOLEM
retuern(=2 &) AIS
The Journal of Financial 0 Deep Reinforcement Learning for Trading 2020 47 +UAEN SHLAUAES I metric2 2 AIS
Data Science
Mathematical Problems 1.009 Stock Market Prediction on High—Frequency Data 2018 98 Ol 82 LIEtE &= A= RMSRERH &2 0=
in Engineering Using Generative Adversarial Nets H=XI0ll CHSt Direction Prediction Accuracy (DPA)
E A2

OF

« High frequency Trading 2E S SXOZ A=09, return(=2E)1 S8 LASS Hotes

MOZ ANE IS

« High frequency data prediction2 =& 22 & =0CHHA, MSE Hl € 1 Classification
accuracy s= AtE Jis

CAU AutoML LAB 8



Related works

 Limit Order Book datasets
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