Journal of Korean Institute of Intelligent Systems, Vol. 23, No. 4, August 2013, pp. 348-353
http://dx.doi.org/10.5391/JKI1S.2013.23.4.348

F

ok
rok

(22N XA J|ABES 08
=5 eao|g Meto| et DE

Investigations on Dynamic Trading Strategy Utilizing
Stochastic Optimal Control and Machine Learning

*+ A *
HFEGT . UYES . GBS

Jooyoung Park’, Dongsu Yang, Kyungwook Park

o

‘nedistn 1SS MojAE3Eat "ueistn A4 AFEE
U

*Department of Control and Instrumentation Engineering, Korea University

5], HEEA ALANE TFW Aolol 3 4% AT W AFAS PUES FFI Lobe] Fo BTE AIE
of 7ba itk B =Rl BEA A4S mol= NS A% o] Edold A Rokst A 7Y Eedold Hek Lol
gl SEEA AAAo] o2 FEH A4 =T ¥ AL s Avna, woh §54 U gedel F& w7 dwsl] s
of SHEEH HAAo B ARG /WS Bl 3k A nel@h dAS Ate] AAT ABUHE B oA
TG Aol AAl T4 HolE R UoR AgW W wTAH ANE AT F AL nlFT

AN FgTe, BREAY AAA0l, A%, Edlold et

Abstract

Recently, control theory including stochastic optimal control and various machine-learning—-based artificial intelligence
methods have become major tools in the field of financial engineering. In this paper, we briefly review some recent
papers utilizing stochastic optimal control theory in the fields of the pair trading for mean-reverting markets and the
trend—following strategy, and consider a couple of strategies utilizing both stochastic optimal control theory and ma-—
chine learning methods to acquire more flexible and accessible tools. Illustrative simulations show that the considered
strategies can yield encouraging results when applied to a set of real financial market data.
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Fig. 1. Time series of stock prices A & BI[3].
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Machine learning methods
to find «,,---,
yielding mean-reversion

I

X(0) =S+

+a,S, (1)

Parameter estimation
for OU process

dX = K(X — X)dt +odZ
AW = r,Wdt + h((K(X — X)—r, X1dt + cdZ)

Stochastic optimal
control solver

I

Optimal control action 4" (t)

a7l 2. sgEx

ZMFolet 7| A EE ERtEt
e

Egjo|g

Fig. 2. Trading strategy combining stochastic
optimal control and machine learning.
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considered in this paper (1).
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