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This thesis proposes using a genetic algorithm to generate trading rules by taking loss
avoidance into account. The proposed technique uses the genetic algorithm to evolve the rules’
structure and determine constant parameters simultaneously. The evolved trading rules are tested
with historical data of SETHD. The results are compared with a commonly used indicator (MACD).
The testing period starts from January to December 2015. The proposed method yields the 17.28%
of average profit return while MACD incurs -12.76%.

We also use the same data of previous work in one of our experiment. The historical data
of SET50 using data from June to October 2013. The results of the proposed method yields the
15.12% average profit return while related research method incurs 2.13%. The experimental results

show that the proposed method can make profit and minimize loss.
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3.3.2 m3dsziumanauminzanvealasinlau (Fitness Evaluation)
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3/
MIAAAIAIUHNIEHY (Fitness value) "U?Nﬂ’li"ﬁ’lﬂ?]\iﬂ'ﬂ’l’JSﬂ"lich?J‘U’lchluﬂ’m’JﬁTﬂ

[

dy o v [ ~ [V < A w o o o o A o A
1 1aAIA081909615199 3-1 Tagneautusniiludeveananning aoauiaaul As Tuiins
g =Y o %3 o 9 d‘nﬁy Gl ] =Y 1:'4’{' 1 a 1 9
o719, 31011le, 111la, dyans, SIUIURUNGOUTBUIE, SIUINRUNTDABUAAA LI
J [V a b &' o o : a
, Autenii nazgasauigatiofiosensuueaduUNIMuAIINNTHOUIE MUEIAY FIn15AA
a gJI f g’/ < o 4 A o 1
#OATINVBIRUNINUADINITFOVIUY I UdYIUN5Fe (Buy) 9ZUInNY SUAUAT
w1ent Fudy19n15v1e (Sell) 9ziin1WnaIuIenoen Tasaesussiaganioey

9 H 3/
ueraanam lsuanusiunaue uazdesazueai lsuanui ldennsdeuis audiny

A15199 3-1 A2081MTAAMAIINHINS ALY

Ticker Close Price Price Signal Buy Amount Commission Total
Symbol Date Open Close Stock  (Baht) (Baht) (Baht)
DELTA  1/2/2014 54 535 Buy 100 5,100 8.05 5,108

DELTA  1/3/2014 51 51.25
DELTA  1/6/2014 50.75 49.25 Buy 100 4,900 7.73 4,908
DELTA  1/7/2014 49 50.25
DELTA  1/8/2014 51.75 50.5  Sell 200 10,750 16.96 10,733
DELTA  1/9/2014 53.75 53.25
DELTA 1/10/2014 5225 51.25

Grand Total 717

Ratio 7%
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3.3.3 MIAUHUMIMIAUENTIH (Genetic Operation)
1Y w G
3.3.3.1 M3na@onaeiug (Selection)
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3.3.3.2 mslyinlfeu (Crossover)

T Y v
s ludlaenluanddedl agldlszansnldnnmsaadenlunszuiunis

a (Y o

o A o A1 Y ¥y oy & Y Y o o Y

Aadandiengnnaumaiedy sz lallszmnsduduiont 2 a1 dwmSuadrgnuaiu
T @ Y | a o g A Y Y v ° 1T o

Tugudalll Taenszurumsvesms ludnlasulunuiseiiszsududrsms gudwmiess o
° ' . . ° ' 1 o3 ° ' i g

1 §MUA (Single-Point Crossover) Iavdumnalums ludnldonsziludmviwesduingy

(%

9 v
Wdiunsneassng veelas TuTeuiy q udavims lvddden a duvdanduld Tae

G

9

©° 1 d’l 9 1 [} =\ % .3 1 d‘l -~ 1
durishguldvewnaznge limfleutuinegnuanueiveslns Ty Teufiguiuinluus
T aw dy i‘ ' o y |4 [ a [
azq lunuiteiingmsdevisuaazng vzviims ludulasusuwamezagludszanifeny
9 H k4
w1 nguisuedlas T lay X azviins lvdulaeuny nguisueelns Tuley v miu

1 H 14
Tawez Tivihins lvdulaeudung Aredraanams ludnlasungsevesTas TuTsudwaasly

4
NG 3-5
NIEAR | > [rst|

," naulvinlae \ ﬁgﬂ‘lm'iﬂ?;au 3

: 1

b Iﬂﬂ'u’mux;‘ Index(1) ‘ Index(2) ] Index(2) | Index(4)

i ngde '

; TasTulowy: | Index(t) | Index2) | Index3) |

i ]

\\~ 1 /l

1

' o~ o -~

i . lpaTulowX: | index(t) | Index2) | Index(s) |

I ng¥e

| Iﬂﬂfwy':| Index(1) ‘ index(2) | Index(2) ‘ Index(4)

]

)

‘\
~, 4

= o 1 [T
NN 3-5 ﬂ’Ji’JEI'Nﬂ']ihl‘;U'JHJﬁEJu

3.3.3.3 M3n@wWu§ (Mutation)

V.4

& o' o a I i a 2
muwaummmawuﬂumua%u ﬂ'liﬂ'ﬁ']ﬂ‘wu‘ljLﬂuﬂigﬂjuﬂ75ﬁ!ﬂﬂ%u

e

vidse1nns ludilaon TasTuTeugugnii IdvzgnaautlasunedinaesTas TuTau T lian

1 9
AR

wWasu lhie 1ifalas TuTouaewug vl FaliTomafiazidulas Tulsufinaundond



28

Ic;’d

nauaun 1e w1nTas TuTau I Idilu Tns Tu TouAudasIns Ty Teuaroiug lmitlifezgnda

tY o A ' o o s v A A y
@@ﬂulﬂalu‘uu@]ﬂuﬂ'ﬁﬂﬂmﬂﬂ 'E]El'N"liﬂ@ﬂll'l@]Qﬂi%ﬁﬂﬂ‘u@flﬂ'ﬁﬂﬁ']ﬂwuﬁ A INBTITINANY

9 ao X Yo ' ' < @ S o 4
HamuatgupIuaya cludmailEJu"lﬂmmmmmmm%mﬂu"lﬂuaﬂﬁ 30 Lﬂ@il“ﬁu@]

¥
Y v

TunpuNIINAERLFITuR UMM Igud v sivzhimsnanswuive s

]
A

é o 1 lvlyg’; 49! [ - 1 1 4’1’ T Y
ng Fedwniangu ldnuszinegnuawe1d las InTeyveuaazng 1wy ngdegula

q

o oA 1 Yo voA A 1 Yo oA g ¥
ALK UIN 2 ﬂg]‘lﬂtl’cj’llulﬂml,mu\ﬁ/l 3 meﬂg]@@ﬂmﬂmi“ﬁ’f)‘lJ%J’cj’ﬂJ”lﬂmLmuﬂﬂ 1 lﬂuﬂu

(% [y

C’I’/ o v o 1 3 =Y 4 1 2 [
vintuszihimsnaewug Tagihnsguaidianisdumaiiauaziouluais q Iuunlnd

° Ry o 1 s 9 e v S 1 ;Y 9 9
uagsinsunui ludwniadas TuToudiquld duasunisnatewugnaariuuda ludredu

Q

9 d'
UeEnd IARInINg 3-6

: S N 1.15' A o 7
'ﬁ’“ﬂ‘ﬂ-ﬁﬂﬁéﬂ .ﬂﬁ‘taﬂﬁ’]yﬂﬂ.g

Rule: Index(1) Index(2} Index(3) Index{4)

*
.
.
B LTI

n -
S Ty,

doupmedius | & [aox| w0 | = |enal 7

wienmenus | & |eval 18 | > [rst| 2

4

NN 3-6 HIDYNNITNAIGHUS

C]

F4 £4

[P~ ' Jd < o s A g & &2 A v
niflludiwveutesdudmsgydeiludonladdiogualunguionasng

g
F4

ponvINAIs ety %zﬁmﬁ?jmﬂa%’L?ﬁuﬁ’miqq,u?mﬁum“lmjrﬁuﬁu Tagziinsqu
TugranuesiFudiiimue

NAIVINHIUNITAUAUAITNINRUFNSTY (Genetic Operation) i3 8U5081E 2
UszannsiIdTunisdaden lliludssnnsudalyl a2 185umsilszfuannummeay

LHAZITIFMIAUUUNITNRAUFNTINDN WUNIVLATUAMTINIUTDTITIHUA



29

3.3.3.4 MINMUANMTAUZANITINY (Termination Condition)
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Regulatory Fee)
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4.2.1 HAMINAABY
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Profit Return %

Ticker .
Symbol LARG Rule MACD Evolved Trading Rules
Train Test

Buy : SMA(15) <= RSI(39) or RSI(38) = MIN(41)
AMATA 46.07 | 16.11 | -9.34 | Sell: (MIN(32) <= MAX(12) and MAX(38) >= RSI(18)) OR ( %Loss > 0.332% )
Stop : (RSI(49) = MIN(45) and EMA(46) >= MIN(39)) OR ( %Loss > 28.65% )

Buy : SMA(5) < EMA(21) and MIN(48) = EMA(10) or EMA(30) < RSI(13) or
AP 68.6 703 EMA(27) = SMA(41) or MIN(19) > MAX(38)
8.60 17.15 ' Sell : (SMA(20) = MIN(49) and EMA(5) <= SMA(6)) OR ( %Loss > 0.861% )

Stop : (SMA(23) < MIN(48)) OR ( %Loss > 25.021% )

Buy : MAX(19) > SMA(24) or SMA(28) >= EMA(36) or MIN(46) < EMA(15) and
EMA(I5) >= MAX(31) and SMA(7) <= RSI(26)

BBL 31.28 10.16 | -27.58 | Sell: (EMA(44) <=RSI(I8) and RSI(29) >= EMA(39) or SMA(19) >= MIN(9) or
MAX(25) = EMA(18)) OR ( %Loss > 3.663% )

Stop : (EMA(20) < RSI(46) and SMA(12) > MIN(44)) OR ( %Loss > 13.735% )
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7151991 4-2 WHAANTDINNITNARDIUBI SETHD (519)

Ticker Profit Return %
Symbol L@G Rule MACD Evolved Trading Rules
Train Test

Buy : EMA(7) > SMA(S) or EMA(47) > MAX(44) and MIN(37) <= SMA(S5) or
MAX(43) = RSI(19) or EMA(10) < SMA(27)

BCP 56.92 | 2435 | -11.59 | Sell: (MAX(42) < MIN(45) and SMA(35) = RSI(45) and RSI(6) <= EMA(17)) OR (
%Loss > 1.863% )

Stop : (MAX(20) <= MIN(45) and SMA(36) >= EMA(14)) OR ( %Loss > 36.698% )

Buy : EMA(34) >= MAX(46) and RSK(49) > SMA(47) or SMA(24) <= EMA(40)
and SMA(12) <= RSI(26)

Sell : (MAX(40) = SMA(31) or SMA(27) >= RSI(18) or SMA(27) > MAX(32)
BECL 11.89 | 13.37 | 9.96
or EMA(29) > RSI(22) and SMA(29) >= RSI(16)) OR ( %Loss > 1.718% )
Stop : (MAX(26) < EMA(33) and EMA(19) = MAX(25))

OR ( %Loss > 20.767% )

Buy : EMA(11) = SMA(49) or MAX(7) >= MIN(21) or RSI(20) <= SMA(45)
and RSI(13) >= SMA(8) and SMA(39) >= MAX(16)

DELTA 52.23 | 37.08 | -39.12 | Sell: RSI(21)>=EMA(23) or SMA(14) = MIN(26) or SMA(20) = EMA(9)
or EMA(19) = SMA(24)) OR ( %Loss >2.458% )

Stop : (SMA(45) >= MAX(40)) OR ( %Loss > 10.597% )

Buy : MIN(17) > RSI(34) or MAX(23) < EMA(9) or MIN(40) = MAX(31)

and RSI(34) >= MAX(19) and MIN(33) < SMA(34)

Sell : (EMA(28) < RSI(34) and SMA(24) <= MIN(45) or MIN(6) <= EMA(48))
EGCO 20.32 | 12.77 | -13.12
OR (%Loss > 3.147% )

Stop : { MAX(46) <= RSI(46) and MAX(16) <= MIN(16) and MIN(15) >= MAX(12)

and RSI(39) = MAX(48) or MAX(24) <= MIN(28)) OR ( %Loss > 38.693% )

Buy : SMA(22) > MIN(50) and MAX(39) > SMA(45) or MIN(12) <= EMA(13)
and MIN(38) = EMA(49)

GLOW 5492 | 3621 | -19.90Q | Sell:(SMA(7)> RSI(47) and SMA(S) >= MAX(37) or EMA(7) >= RSI(44)

or MAX(12) > MIN(26)) OR ( %Loss > 4.529% )

Stop : (RSI(8) = EMA(14)) OR ( %Loss > 34.448% )

Buy : SMA(6) > MAX(39) or RSI(47) >= MIN(46) and RSI(46) >= SMA(49)
or EMA(21) >= RSI(6)

JAS 3.04 8.81 -20.53 | Sell: (SMA(19) >= EMA(38)) OR ( %Loss > 2.916% )

Stop : (MAX(50) >= EMA(6) or SMA(5) >= RSI(22) and EMA(31) > MIN(16)
or SMA(5) < EMA(17)) OR ( %Loss > 19.462% )

Buy : MIN(10) > MAX(13) and RSI(25) < EMA(48) or SMA(34) <= MAX(19)

Sell : (SMA(32) <= RSI(38) or MIN(5) = RSI(8) or EMA(7) > MIN(22) and RSI(41)
KKP 33.72 | 21.66 | 0.17 | > MIN()OR (%Loss> 4.083%)

Stop : (RSI(40) < MAX(11) and RSI(14) >= EMA(14) and EMA(16) >= MAX(48)
and MIN(38) > EMA(32)) OR ( %Loss > 31.324%)

Buy : SMA(48) >= MAX(39) or RSK(8) > MAX(35) and MIN(46) <= SMA(11)
Sell : (SMA(29) <= RSI(32) or MIN(13) <= RSI(23) and MAX(12) >= MIN(33)
KTB 33.70 | 11.54 | -42.99 | orRSI(50) >= EMA(50) and EMA(39) < MAX(13)) OR ( %Loss > 0.406% )
Stop : (EMA(38) <= MAX(49) and EMA(23) > RSI(20) or MIN(29) > RSI(18))
OR ( %Loss > 21.407% )
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Ticker
Symbol

Profit Return %

LARG Rule

Train

Test

MACD

Evolved Trading Rules

LH

33.38

27.72

-1.96

Buy : MIN(40) > MAX(19) and MAX(38) > EMA(6) or MIN(44) <= SMA(41)
Sell : (SMA(44) > MIN(8)) OR ( %Loss > 1.944% )
Stop : (SMA(22) >= RSI(49)) OR ( %Loss > 21.64% )

LPN

58.17

22.33

-18.52

Buy : SMA(22) <= MIN(37) or MIN(40) <= SMA(34) and MIN(16) < RSI(26)
Sell : (SMA(43) > MIN(17) and MAX(47) <= EMA(37) or EMA(39) <= MIN(50)
or MIN(25) <= RSI(24)) OR ( %Loss > 2.715% )

Stop : (EMA(13) <= RSI(23) and EMA(20) > RSI(7) and MIN(9) = EMA(34))
OR ( %Loss > 16.734% )

PTT

29.55

11.38

11.20

Buy : EMA(22) >= MIN(22) or MAX(15) > MIN(43) or SMA(50) < RSI(17)

Sell : (SMA(21) = MAX(31) or SMA(33) >= MAX(6) or SMA(11) >= MIN(29))
OR ( %Loss > 3.431%)

Stop : (SMA(14) < MAX(13) and MIN(35) >= EMA(33) and EMA(8) > MIN(23)
or RSI(6) >= MIN(46)) OR ( %Loss > 18.827%)

PTTEP

8.92

7.40

-22.76

Buy : RSI(28) >= MIN(39) or MAX(30) >= RSI(6) or EMA(48) < MAX(8)

and MAX(39) > SMA(24)

Sell : (EMA(44) > RS1(19) and SMA(25) <= RSI(21) and MAX(18) <= RSI(25)
and MIN(40) >= MAX(7) or EMA(32) >= SMA(34)) OR ( %Loss > 4.815% )
Stop : (SMA(36) <= RSI(9) or RSI(12) > MIN(49) and RSI(15) >= MAX(28)
or MAX(9) > EMA(44) and MIN(26) <= RSI(15)) OR ( %Loss > 6.03% )

PTTGC

8.42

8.44

-7.26

Buy : MIN(32) < SMA(16) or MAX(24) > RSI(20)

Sell : (MIN(48) <= MAX(6) and RSI(50) > MIN(17) or EMA(14) < SMA(21)
and SMA(6) > RSI(10)) OR ( %Loss > 2.956% )

Stop : (RSI(24) > MIN(6) and RSI(20) < MAX(41)) OR ( %Loss > 18.439% )

QH

40.66

15.31

-18.56

Buy : RSI(18) > SMA(18) or EMA(40) < MIN(50) and MIN(6) <= RSI(34)

or MAX(37) >= MIN(9) and MIN(30) < SMA(50)

Sell : (MAX(11) >= SMA(21) or MIN(28) > EMA(39) or MAX(26) = RSI(5)
and RS1(19) = EMA(36) or MAX(16) >= SMA(15)) OR ( %Loss > 1.493% )
Stop : (MAX(12) <= SMA(6) and EMA(14) = RSI(5) and MIN(44) = EMA(13)

and MAX(50) = MIN(23) and SMA(21) > RSI(20)) OR ( %Loss > 36.38% )

RATCH

30.41

18.21

-20.71

Buy : MAX(21) > SMA(23) or RSI(39) <= MAX(38) and SMA(30) <= RSI(29)
and MIN(33) >= SMA(34)

Sell : (EMA(15) <= MIN(47) and MIN(35) < EMA(38) and EMA(31) > MAX(45)
or MAX(29) >= EMA(48) OR ( %Loss > 1.446% )

Stop : (MIN(14) < EMA(24) and MIN(20) >= MAX(25)) OR ( %Laoss > 36.091% )

SAMART

105.52

15.64

-51.29

Buy : EMA(46) <= RS1(34) or MAX(41) = RSI(49) or EMA(35) < MAX(38)
or SMA(19) = EMA(15) and MAX(48) >= RSI(8)

Sell : (MAX(34) <= EMA(30) or SMA(26) = EMA(16) or MIN(9) <= SMA(46)
or EMA(47) >= SMA(24) or RS1(18) = MIN(29)) OR ( %Loss > 2.348% )

Stop : (RS1(21) = SMA(31) and EMA(46) < RSI(29)) OR ( %Loss > 23.16% )
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. Profit Return %
Ticker LARG Rule Evolved Trading Rules
Symbol ; MACD
Train Test

Buy : MAX(32) >= SMA(14) or EMA(47) < RSI(47) or MAX(29) <= MIN(44)
Sell : (RSI(17) < MIN(22)) OR ( %Loss > 3.159% )

SCB 1229 | 7.18 | -40.09
Stop : (EMA(41) < SMA(43) and EMA(27) <= MIN(49) and RSI(10) > EMA(38)
or EMA(26) > SMA(44)) OR ( %Loss > 44.075% )
Buy : SMA(34) >= EMA(18) or SMA(18) < EMA(7) and MAX(45) > SMA(48)
Sell : (MAX(38) = SMA(48) and MAX(46) = MIN(23) or SMA(49) < RSI(36))

SCC 27.42 | 11.45 | -13.99 | OR(%Loss>0.727%)
Stop : (RS1(26) = MIN(19) and MIN(37) >= MAX(27) and MAX(47) > SMA(29)
and SMA(11) > EMA(43)) OR ( %Loss > 26.075% )
Buy : EMA(43) = MAX(22) or EMA(29) > SMA(45) or RSI{47) = MAX(27)
Sell : (MAX(50) < EMA(48) or MIN(17) >= EMA(19)) OR ( %Loss > 2.306% )

SGP 2570 | 19.98 | -26.90
Stop : (MIN(43) = MAX(50) or RSI(31) >= SMA(30) and MAX(5) <= EMA(26)
and MIN(29) >= MAX(14)) OR ( %Loss > 15.45% )
Buy : RSI(21) = MIN(15) or MIN(43) <= SMA(34) or EMA(40) < MIN(44)
and SMA(50) < RSI(28) or MIN(43) >= SMA(20)

SIRI 19.96 831 14.12 | Sell: (RSI(40) >= MIN(47) and MAX(17) <= EMA(18) or RSI(9) > EMA(22)
and MAX(10) <= SMA(40) and SMA(44) > RSI(16)) OR ( %Loss > 3.787% )
Stop : (SMA(41) > MIN(10)) OR ( %Loss > 27.371% )
Buy : SMA(23) < MIN(34) or MAX(7) >= EMA(32) or MIN(40) < EMA(15)
and RSI(36) > MIN(8)

SPALI 54.16 | 16.30 | -12.10
Sell : (MAX(28) > EMA(20)) OR ( %Loss > 2.604% )
Stop : (SMA(19) > RSI(43) and MIN(44) = MAX(41)) OR ( %Loss > 26.865% )
Buy : RSK(29) >= MAX(20) and SMA(22) <= MAX(14) or MIN(27) < EMA(46)
and MIN(42) <= EMA(35)

STA 33.19 5.10 -7.33 Sell : (SMA(41) <= RSI(35)) OR ( %Loss > 0.017% )
Stop : (MAX(27) > EMA(38) and SMA(44) = MAX(21) and MIN(24) > RSI(31))
OR ( %Loss > 18.719% )
Buy : MIN(35) <= SMA(23) or EMA(31) >= MIN(31) and MIN(9) > RSI(25)
or MAX(27) = MIN(5)
Sell : (EMA(36) <= MIN(5) or EMA(33) = RSI(14) and MIN(24) > EMA(35))

TCAP 2495 | 33.11 4.63
OR ( %Loss > 4.064% )
Stop : (MIN(39) > MAX(41) and MIN(35) <= EMA(31) and RSI(47) < SMA(27))
OR ( %Loss > 24.186% )
Buy : MIN(8) < EMA(22)
Sell : (RSI(6) >= MIN(6)) OR ( %Loss > 1.065% )

TICON 42.83 10.41 6.80 Stop : (EMA(28) <= MAX(28) and SMA(32) >=RSI(41) and MAX(8) >= RSI(50))
OR ( %Loss > 36.48% )
Buy : RSI(6) <= MAX(22) or SMA(47) >= MAX(46) and MIN(5) > EMA(15)
or EMA(29) < MAX(47)

TISCO 37.06 10.70 | -10.77 | Seli: (RSI(5) = EMA(49) and EMA(33) < MAX(50) and SMA(20) >= MIN(17)
and EMA(42) >= MAX(6) or EMA(20) < SMA(18)) OR ( %Loss > 0.617% )
Stop : (RSI(25) = EMA(16)) OR ( %Loss > 43.083% )
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Ticker Profit Return %
Symbol L{&RG Rule MACD Evolved Trading Rules
Train Test

Buy : MIN(37) > RSI(33) and MAX(12) = RSI(39) or SMA(19) > RSI(40)

and EMA(30) >= SMA(14)

TOP 27.08 38.92 14.61 Sell : (MAX(35) >= MIN(17) and SMA(28) = MIN(5) or MIN(20) > RSI(37)

or MAX(46) = MIN(11) ) OR ( %Loss > 3.677%)

Stop : (RSI(39) >= MAX(24) and RSI(22) > EMA(16)) OR ( %Loss > 13.079% )

Buy : RSI(48) >= MAX(47) and SMA(34) >= MIN(49) and MIN(47) < EMA(17)
or EMA(49) >= MIN(49)

TUF 39.17 | 18.27 | -15.87
Sell : (EMA(17) < MIN(22) or MIN(26) = MAX(48)) OR ( %Loss > 4.668% )

Stop : (MIN(27) <= MAX(20) ) OR ( %Loss >42.677% )

Average 36.02 17.18 | -12.76
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Symbol

MACD

Hybrid EA

LARG

New Rule

ADVANC

2.52

11.99

17.97

Buy : (SD(22) >= RS1(38))

Sell : ((EMA(43) > MIN(24)) and (SMA(38) <= SD(24)))

OR ( %Loss > 0.989% )

Stop : ((SD(13) < RSK9)) and (MIN(6) >= EMA(14)) and

(SMA(49) < SD(35)) or (ADX(6) >= MIN(16))) OR ( %Loss > 37.806% )

AOT

5.89

-0.34

1.12

Buy : (RSI(24) < SD(39)) and (ADX(39) <= EMA(31))

Sell : ((RSI(12) > ADX(41)) and (SD(35) > MIN(42))) OR ( %Loss > 0.145% )
Stop : ((SD(17) > EMA(31)) or (ADX(45) = SMA(13)) or (RSI(48) >= MAX(16))
and (SMA(38) >= RSI(27))) OR ( %Loss > 8.699% )

BANPU

6.25

0.00

41.25

Buy : (EMA(39) < MAX(20)) and (MIN(14) <= EMA(39))

Sell : ((EMA(14) < MAX(25)) or (EMA(10) >= SMA(22))

and (RSI(39) >= ADX(9)) or (SMA(20) >= RSI(26))) OR ( %Loss > 0.562% )
Stop : ((RSI(48) > SD(45)) and (EMA(31) < SMA(36))

or (MIN(28) >= SMA(34))) OR ( %Loss > 42.134% )

BAY

2.37

6.04

11.23

Buy : (SMA(21) <= EMA(20)) or (ADX(13) = MIN(40))

or (SMA(12) >= SD(41))

Sell : (MIN(36) < ADX(10))) OR ( %Loss > 0.781% )

Stop : (EMA(48) >= ADX(8)) and (RSI(5) <= EMA(26))

and (MAX(10) > SD(34)) or (ADX(25) = RSI(14))) OR ( %Loss > 21.329% )

BBL

1.35

16.99

30.61

Buy : (ADX(42) <= RSI(13)) or (EMA(7) = SMA(10)) or (SMA(14) >= MIN(9))
or (EMA(33) < RSI(9))

Sell : (SMA(20) <= SD(47)) or (SD(29) = RSI(18))) OR ( %Loss > 0.768% )
Stop : ((SD(46) < MAX(47)) and (SMA(45) > MIN(10)) or (ADX(13) = SD(43))
or (SMA(9) <RS1(47))) OR ( %Loss > 46.521% )

BCP

-4.42

-0.29

9.68

Buy : (SMA(22) >= ADX(37)) or (SMA(35) > ADX(16))

Sell : (MAX(16) > ADX(13)) or (RSI(16) < SMA(27))) OR ( %Loss > 0.693% )
Stop : ((SD(23) >= ADX(36)) and (SD(27) <= EMA(7)))

OR (%Loss > 15.212%)

BDMS

-3.80

1.40

2.98

Buy : (MIN(7) < ADX(10)) or (MIN(44) > SMA(35))

Sell : ((SD(42) = ADX(10)) and (EMA(7) <= SMA(32))

and (MIN(10) >= SMA(23))) OR ( %Loss > 0.315% )

Stop : (MAX(26) <= SD(36)) and (MIN(22) > SD(31)) and

(SMA(28) >= EMA(14)) or (SMA(35) >= ADX(22))) OR ( %Loss > 17.292% )

BEC

-1.42

0.00

41.14

Buy : (MIN(34) >= RSI(25)) or (MIN(37) > RSI(47)) or (RSI(19) > EMA(23))
or (ADX(15) = MIN(37))

Sell : ((RSI(37) <= MIN(24)) and (SD(31) >= MAX(11)))

OR ( %Loss > 0.158% )

Stop : ((MIN(14) >= SMA(35))) OR ( %Loss > 49.86% )

BH

2.19

15.82

46.13

Buy : (RSI(49) > RSI(43)) or (SD(17) >= MIN(11)) or (SD(20) >= RSI(48))
Sell : ((SMA(21) < MIN(6)) and (EMA(17) > MIN(17)) or (RSI(35) > MAX(27)))
OR ( %Loss > 0.045% )

Stop : (SD(37) <= EMA(12))) OR ( %Loss > 22.672% )
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Symbol MACD | Hybrid EA | LARG New Rule

Buy : (SD(30) >= RSI(45)) or (MAX(14) > RSI(18))

Sell : ((SD(45) > ADX(14)) or (MAX(15) > EMA(31))

BIGC -2.39 -3.00 3.41 | and (MIN(13) <= SMA(27)) or (MAX(19) >= SD(35))) OR ( %Loss > 0.343% )
Stop : ((SD(19) >= MIN(7)) and (MIN(7) <= EMA(34)))

OR (%Loss > 14.377% )

Buy : (MAX(27) >= RSI(46)) or (ADX(25) > EMA(15))

or (MIN(15) >= RSI(42)) and (SMA(23) > MIN(29)) or (SD(39) <= SMA(35))
BIC -2.22 0.00 3,75 | Sell:((SD(13)>= ADX(33)) or (RSI(34) >= MIN(12))

and (SD(22) >= ADX(26))) OR ( %Loss > 0.945% )

Stop : ((SD(12) > ADX(36))) OR ( %Loss > 49.228% )

Buy : (MAX(50) > SMA(11)) or (ADX(21) >= MIN(16))
or (MAX(35) < EMA(38)) or (MAX(17) <= SMA(27))
Sell : (MIN(42) >= ADX(24)) or (SD(26) > SMA(50))

BLA -1.01 -0.53 10.83
and (MIN(37) > ADX(33)) and (RSI(32) >= ADX(21))) OR ( %Loss > 0.496% )
Stop : (SMA(5) <= RSI(41)) and (SMA(49) > RSI(41)))
OR ( %Loss > 42.278% )
Buy : (RSI(42) > MIN(9))
BTS 1.25 0.00 Q.70 | Sell: ((MAX(39) <= SD(28)) and (SD(30) > MIN(44))) OR ( %Loss > 0.277% )

Stop : ((RSI(31) = MAX(41))) OR ( %Loss > 5.81% )

Buy : (MAX(50) < SD(38))

Sell : ((ADX(38) >= SD(43)) or (ADX(18) <= SD(26)) or (RS1(28) <= SD(18)))
CENTEL | -1.81 537 0.84 | OR(%Loss>0.944%)

Stop : (MAX(5) <= EMA(40)) and (RSI(11) >= SD(29)))

OR (%Loss > 13.63% )

Buy : (MAX(20) > SD(13)) or (SD(42) <= RSI(37))

Sell : ((MIN(18) = MIN(50)) and (ADX(21) > EMA(14)))
CK 0.57 0.00 8.68
OR ( %Loss > 0.484% )

Stop : ((SMA(17) > ADX(38))) OR ( %Loss > 16.33% )

Buy : (SMA(12) < RSI(27)) and (RSK(11) >= ADX(49))
Sell : ((SD(40) > MAX(47)) and (MIN(22) >= SMA(50)))
CPALL -3.37 0.00 0.95 | OR(%Loss>0.268%)

Stop : ((SD(18) = MAX(22)) or (MAX(11) <= EMA(42)))
OR ( %Loss > 43.262% )

Buy : (EMA(8) >= ADX(11))
CPF 3.43 0.00 16.19 | Sell: ((SD(47) >= MAX(23))) OR ( %Loss > 0.388% )
Stop : (MIN(34) > RSI(17)) or (MIN(8) > SMA(8))) OR ( %Loss > 11.786% )

Buy : (MIN(13) > MIN(27)) or (SMA(14) >= RS1(33))
Sell : ((SD(14) >= MAX(20)) and (ADX(45) = MAX(46)))
CPN -4.94 2.46 4,55 | OR(%Loss> 0.466% )

Stop : (MAX(21) >= RSI(8)) and (SMA(19) < EMA(22)))
OR ( %Loss > 34.01% )
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Symbol

MACD

Hybrid EA

LARG

New Rule

DELTA

3.56

0.00

0.03

Buy : (MIN(10) <= SMA(18)) and (SD(19) < MAX(7))
Sell : ((SD(34) > MIN(49))) OR ( %Loss > 0.204% )
Stop : ((RSI(21) < SD(29))) OR ( %Loss > 9.433% )

DTAC

-0.28

0.24

2.74

Buy : (SD(38) > SD(14))

Sell : (SMA(26) <= EMA(46)) OR (RSI(6) > EMA(40)) or (SMA(7) <= SD(15)))
OR ( %Loss > 0.154% )

Stop : ((MIN(21) < SD(13)) or (SMA(11) < RSI(28))) OR ( %Loss > 30.105% )

EGCO

-2.74

3.57

0.25

Buy : (RSI(11) > SD(30))
Sell : (MAX(25) <= MIN(48)) OR ( %Loss > 0.291% )
Stop : (EMA(50) << MIN(20)) OR ( %Loss > 18.382% )

GLOBAL

-2.66

0.00

341

Buy : (SMA(8) < ADX(47)) or (SD(14) >= EMA(23))

and (MAX(10) <= ADX(50))

Sell : ((EMA(15) >= ADX(29)) or (SMA(25) < MAX(28)))
OR (%Loss > 0.814% )

Stop : ((MAX(9) <= SMA(43)) and (SMA(29) < RSI(36)))
OR ( %Loss > 26.34% )

GLOW

-1.18

-1.65

48.65

Buy : (ADX(33) < MIN(27)) or (SD(33) = MIN(32))

Sell : ((ADX(9) <= SD(23)) and (MAX(14) > EMA(40))) OR ( %Loss > 0.972% )
Stop : ((EMA(44) > MAX(12)) and (SD(30) <= MIN(44))

and (SD(33) <= MIN(32))) OR ( %Loss > 28.877% )

HMPRO

1.40

0.00

245

Buy : (MAX(48) > EMA(38))

Sell : ((RSI(42) <= MAX(42)) and (MIN(13) >= MAX(38))
or (EMA(38) < SMA(20))) OR ( %Loss > 0.563% )

Stop : ((SD(46) >= ADX(11))) OR ( %Loss > 29.706% )

INTUCH

-0.20

0.00

20.96

Buy : (MIN(35) <= MIN(45))

Sell : (MAX(17) > RSI(7)) and (EMA(39) > SD(32))) OR ( %Loss > 0.818% )
Stop : ((EMA(35) <= SD(22)) or (SMA(32) = MAX(21))

and (MIN(37) <= RS1(7)) and (SD(20) > EMA(48)) and (SMA(8) >=RSI(25)))
OR (%Loss > 45.824%)

0.80

0.00

13.60

Buy : (EMA(34) >= EMA(30)) and (SMA(41) <= SD(44))

and (MIN(40) < ADX(28))

Sell : (RSI(32) < MIN(47)) or (RSI(33) = SMA(35)) and (RSI(6) = ADX(17))
and (RSI(6) <= SMA(15)) or (MIN(37) <= ADX(24))

and (SMA(25) <= EMA(49))) OR ( %Loss > 0.346% )

Stop : ((MIN(10) >= SMA(21)) and (MAX(40) >= MIN(7))

and (MIN(34) <= SMA(32))) OR ( %Loss > 49.097% )

IVL

3.42

0.00

18.70

Buy : (SMA(28) < EMA(34)) and (ADX(6) > MIN(12)) or (RSI(13) < ADX(10))
or (EMA(20) > RSI(8))

Sell : ((MIN(46) >= SD(14)) or (EMA(27) < SMA(28))

and (EMA(50) >= SD(20))) OR ( %Loss > 0.997% )

Stop : ((SMA(26) > SD(35))) OR ( %Loss > 27.456% )
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Symbol MACD | Hybrid EA | LARG New Rule

Buy : (RSI(19) >= MIN(14)) or (ADX(31) >= SMA(32))

and (SMA(8) < ADX(16))

Sell : (MIN(14) = SMA(5)) or (MIN(32) >= MAX(35)) or (MIN(43) < SD(12))
JAS -1.88 4.50 20.67
or (SMA(31) >= SD(43)) or (SMA(16) = MIN(10))) OR ( %Loss > 0.943% )
Stop : (SMA(35) < EMA(46)) and (EMA(22) >= MIN(10))

or (MIN(23) = RS1(36))) OR ( %Loss > 17.992% )

Buy : (ADX(18) <= MIN(11)) or (ADX(49) > MIN(31))
or (EMA(49) >= SMA(48)) or (MAX(35) >= EMA(33))
KBANK -3.26 4.27 6.55
Sell : ((RS1(6) < RSI(42)) or (SD(35) >= MIN(50))) OR ( %Loss > 0.234% )

Stop : (RSI(15) < SD(11)) and (SD(8) <= ADX(19))) OR ( %Loss > 19.222% )

Buy : (MIN(33) > ADX(17)) or (ADX(28) <= SD(29))
Sell : ((MIN(49) > ADX(43)) or (EMA(28) >= RS1(20))
KXP -4.63 -2.11 6.02 or (MIN(16) = SMA(32))) OR ( %Loss > 0.919% )

Stop : ((RSI(35) < EMA(23)) and (EMA(42) >=MIN(5))
and (RS1(14) <= EMA(17))) OR ( %Loss > 49.296% )

Buy : (MIN(42) < EMA(5)) and (SD(45) >= MIN(45)) or (MIN(9) <= SMA(45))
or (EMA(22) < MAX(34))

KTB -0.49 0.00 29.67 | Sell: (MAX(13) < SD(46)) or (ADX(46) >= MIN(43))

or (ADX(21) < EMA(21)) and (EMA(19) <= MAX(7))) OR ( %Loss > 0.264% )
Stop : ((EMA(37) >= ADX(22))) OR ( %Lass > 45.635% )

Buy : (RSI(27) >= ADX(48))

Sell : (MIN(17) < EMA(37)) and (SD(37) >= EMA(21)))
LH -3.52 0.00 31.40
OR ( %Loss > 0.859% )

Stop : (EMA(5) > ADX(22))) OR ( %Loss > 20.798% )

Buy : (EMA(23) <= SMA(13))

Sell : ((SMA(48)> MIN(25)) and (ADX(20) > SD(13))
and (ADX(34) >= SMA(13))) OR ( %Loss > 0.155% )
MAKRO -41.43 0.00 7.06
Stop : ((EMA(28) <= SD(15)) or (EMA(36) = MIN(32))
or (MAX(49) >= RSI(12)) and (ADX(17) > SMA(12))

and (EMA(10) >= ADX(24))) OR ( %Loss > 9.016% )

Buy : (SD(12) <= ADX(5))
MINT -2.00 1.57 2.16 | Sell: (RSI(50)>= SMA(12))) OR ( %Loss > 0.623% )
Stop : ((ADX(49) < MAX(16))) OR ( %Loss > 28.265% )

Buy : (MIN(13) < RS1(14)) or (MAX(10) = SMA(28))

Sell : ((MIN(27) > SD(20)) or (MAX(49) > SD(24)) or (RSI(18) <= SD(38)))
PS -2.18 0.00 2.50 | OR(%Loss>0.188% )

Stop : ((SMA(12) <= EMA(20)) and (SD(30) > EMA(15)))

OR (%Loss > 5.581% )
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Symbol

MACD

Hybrid EA

LARG

New Rule

PTT

0.18

5.48

16.65

Buy : (SD(11) <= MAX(21)) and (MIN(38) >= ADX(36))

Sell : ((SD(27) < SMA(36)) and (MIN(37) <= SD(43))

and (SMA(30) > ADX(31)) and (SMA(39) <= EMA(24))

and (RSI(11) <= MAX(20))) OR ( %Loss > 0.034% )

Stop : ((SD(31) >= MIN(16)) and (MIN(30) <= SD(27)) or (RSI(48) > MIN(18)))
OR ( %Loss > 34.342% )

PTTEP

1.55

9.35

21.92

Buy : (EMA(26) >= MIN(8)) and (MIN(41) <= SD(43))

Sell : ((RSI(7) < SD(22))) OR ( %Loss > 0.175% )

Stop : ((SD(24) >= MIN(39)) or (EMA(39) <= RSI(18)) or (MIN(23) <= SD(20))
and (ADX(17) < SMA(24))) OR ( %Loss > 24.426% )

PTTGC

-0.27

-2.77

36.71

Buy : (MIN(41) <= SD(36)) and (ADX(40) <= SD(23))

or (EMA(50) >= SMA(10))

Sell : ((SD(25) >= MAX(48)) or (SMA(49) > EMA(5)) or (SD(8) >= EMA(36))
or (SMA(15) < RSI(38)) and (MIN(5) > SD(10))) OR ( %Loss > 0.856% )

Stop : ((ADX(25) > ADX(12)) and (RSI(42) > ADX(7)))

OR (%Loss > 49.967% )

RATCH

-2.93

0.00

16.36

Buy : (RSI(47) > ADX(28)) and (MIN(43) <= MAX(24))

Sell : ((MIN(27) <= SD(47)) and (ADX(31) <= RSI(19))) OR ( %Loss > 0.075% )
Stop : (MAX(14) < EMA(23)) and (SMA(10) >= EMA(9))

or (SD(14)> MIN(34))) OR ( %Loss >45.205% )

ROBINS

-4.44

-0.67

18.49

Buy : (ADX(5) < RS1(40))

Sell : ((SMA(36) > MAX(50)) or (EMA(12) >= SMA(15)))
OR (%Loss>0.717% )

Stop : ((SD(7) >= ADX(39)) and (EMA(15) <= MAX(49))
and (EMA(14) > MAX(5))) OR ( %Loss > 14.732% )

SCB

-2.98

0.00

41.26

Buy : (EMA(46) < SMA(40)) or (SMA(28) <= SD(26))
or (SMA(18) <= EMA(20))

Sell : (SD(42) >= MIN(11))) OR ( %Loss > 0.137% )
Stop : ((EMA(5) >= SD(49)) and (MIN(5) >= SMA(49)))
OR ( %Loss > 48.248% )

SCC

0.34

0.00

2.11

Buy : (SD(23) >= RSI(49))

Sell : ((SD(33) > SMA(19)) and (SMA(25) < EMA(15))) OR ( %Loss > 0.91% )
Stop : ((EMA(39) >= SMA(26)) and (ADX(40) <= RSI(14)))

OR (%Loss > 32.122% )

SCCC

5.28

21.32

30.42

Buy : (ADX(43) > RSI(6)) or (SD(44) >= SMA(6)) and (EMA(49) > SD(18))
and (MIN(43) >= SD(14)) or (MAX(36) < SMA(36))

Sell : (SMA(24) < MAX(5)) or (SMA(9) >= EMA(13))

and (EMA(24) <= SMA(18)) or (SD(18) > EMA(8)) or (RSI(13) >= MIN(35))
or (SD(7) < RSI(37))) OR ( %Loss > 0.311%)

Stop : ((SD(32) > MIN(47)) and (SD(36) < MAX(42))

and (ADX(35) < EMA(46)) and (MAX(42) >= EMA(16)))

OR ( %Loss > 16.147% )
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Symbol

MACD

Hybrid EA

LARG

New Rule

TCAP

-4.60

-0.01

10.26

Buy : (SMA(27) > ADX(48)) or (SD(20) > MIN(37)) or (EMA(24) > MAX(20))
or (SD(49) > ADX(18))

Sell : ((SD(46) > RSI(5)) or (MAX(40) <= SD(31))) OR ( %Loss > 0.529% )
Stop : ((RSI(13) < SD(36)) and (SD(30) <= EMA(21)) or (MAX(26) = SMA(48))
or (EMA(20) = SD(23)) and (ADX(6) <= SMA(28))) OR ( %Loss > 15.806% )

THAI

1.06

2.67

7.71

Buy : (ADX(11) >= MAX(23))
Sell : ((RSI(32) < MIN(26))) OR ( %Loss > 0.809% )
Stop : ((MIN(16) > ADX(21))) OR ( %Loss > 31.152% )

TMB

-0.36

2.32

7.31

Buy : (MIN(36) < ADX(50))

Sell : ((EMA(48) <= MIN(31)) or (MIN(21) >= RSI(5)) or (SD(41) <= MIN(15)))
OR ( %Loss > 0.66% )

Stop : ((EMA(22) < MIN(19))) OR ( %Loss > 6.894% )

TOP

-1.53

0.00

0.79

Buy : (SMA(28) >=RSI(6))

Sell : (MIN(17) > MIN(40)) or (MAX(44) > SD(39)) or (SD(42) < MIN(32)))
OR ( %Loss > 0.945% )

Stop : ((SD(50) < EMA(50))) OR ( %Loss > 36.987% )

TRUE

3.08

2.39

4.39

Buy : (ADX(43) <RSI(36)) OR (ADX(34) > RSK(13)) OR (ADX(7) > MIN(14))
Sell : (SMA(14) > SD(15)) and (EMA(23) > SMA(18))

and (SMA(42) < EMA(42)) OR (SMA(18) < MIN(12)) OR (SD(39) = SMA(29)))
OR ( %Loss > 0.896% )

Stop : ((SD(42) > ADX(25))) OR ( %Loss > 37.624% )

TTW

-1.96

0.00

23.91

Buy : (RS1(47) > SMA(24)) OR (EMA(25) >= MAX(19))
Sell : ((SD(43) >= EMA(26)) and (EMA(12) >= MIN(7))
and (SD(32) >= MAX(23))) OR ( %Loss > 0.775% )

Stop : ((MAX(16) < EMA(31)) and (EMA(27) >= MIN(24)))
OR ( %Loss > 43.397% )

TUF

-2.60

0.00

31.09

Buy : (EMA(47) < SD(48)) and (MIN(13) <= RSI(25))
Sell : ((EMA(43) < MAX(15))) OR ( %Loss > 0.518% )

Stop : ((MIN(9) >= EMA(35))) OR ( %Loss > 45.999% )

Average

-1.34

2.13

15.12
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LARG: Loss Avoidance Technical Trading Rules
using Genetic Algorithm

Suriva Yodpher, Suiisa Rincharoen, Nutiiavoi Leclathakul
Faclliy of Biformarics, Butapha Universiny, Thatlan
surivalloanur.com, rsunisa@bac.th, mithanon@bu.ac.ah

Abstrdct—This paper proposes a genétic algorithm (G4) to find
pr oﬁnble Stock-trading ‘rules. In [1], the authors proposed the
ev olunonm-\ :xluomlxm, Wluch potenmll\' ﬂenelated rules
without  concerning unlimited loss. .We proposed o
modificitions to the chromosome encoding. The first one is to
incorporate an exit sigmal (l e;; asignal for frade termination so
that new.rules.could be generated and used for future trades)in
the rules t6 avoid loss and increase profitability. The second is to
add rwo more eﬂ'ecme indicators: relative_stvéngth index (RSL
measuring pnce momemum) and averagé directional index
(ADX, mensiring price trend). The evolved rr-ulma “rules are
tested by sitnulating stock rades using the SET High Dividend 30
Index (SETHD) historical data fiom January- 2015 to, June 2015,
The results-demonstrate that the proposed method yields more
practical buying/selling signals with less loss both for bullish and

béarish stocks than the oue of MACD and of H\bnd (u+8)

Evolutionary Algorithum [1].
Kéywords-trading niile; gésietic dlgorithii; stp loss; stock
exchange of Thailand
I INTRODGCTION

In 2014. the number of démesne trading accounts increases
more than one million [2]. Akhow’h mvesting in tlie stock

matket u:lds a lmzh rite of rerum it corfes \\nh high sisk. To.

overconie the maiker, investors. need to caréfully decide to buy
or sefl.stocks. One common method that has been widely used
by most wvestors is to monitor techmical indicators. These
indicators vcapmre wends, ‘and suggest’ buyfsell signals.
However, if mcorrectl liosen, ‘iidicators may ot be able 1o
contribute. proﬁmble signals.

The key to successful algorithmic tradmu is to ¢hoose and
finé-turie the riglit iridicators that could lead i investors- 16 correct
decisions. Some -indicators reqmre only one paramieter to be
calabrated wwhile some may require more.. Jmproper parameter
tuning might cauée tmexpected loss. In sonie cases, using more

than ‘one indicators could suggest more lucrative buy/sell.

signals Wit moré confidence before exécutions. In addition 16
mian¥ underlyiig uncertaintiés just mentioned, investors often
take .info dccouat ‘@ wide-vaneties of chart patterns (such as
Doithle. Top Reversal and Trple Bottom Reversal) before
making buy’sell decisions. Tlie varieties of indicators.(together
\uth thexr parameter(s)) and. chart- patterns just inentioned
atract mady researchers to tmd‘b_est.u_adxgg rules.

978-1-4673:§139-0/16/531.00 €2016 IEEE’

From prévious research works, many researchers generally
use machine learhing techniques to generate tradma rules. Y-H
Chott. et al; (3] proposed, the method that uses the- quanmm—
mspired Tabu search algorithm to find the opumal composition
and combination of trading stfategies. I, Yeh and C-H. Lien [4]
proposéd fiizzy rule-based Stock tradinz system for Taiwan's
stock marker. I\Imz Zhu ahd Lipo Wang [5] used a feed-
forward mlti-layer perceptron and -a support vector regression
to develop a predictive trading svstem for Hong Koag stock

- market. Weights of each node 1n these. models are optumzed by

a genetic algorithm. N. M. Kwok et al, [6] proposed’ vsing a
particle swarm optitnization algorithm to determine paraimetérs

-of a moVing average-based stock trading rules. Qinghua Huang

et al. [7] proposed using a clustering method to discover an

-effective combination of technical trading wdicators.

All of ‘mentioned previous works used machine leaming
techniques to optimize the well-kno®n existing rulés i the
way of combining rules or optimizing -parameters. On the
contrary:sonie. researchers attempts to achieve the goal using
an altemame method. They-use évolutionary computation to
find new rules. It offers-a viriety of rules that may beyond
human mind. For exaniple, F. Allen and R. Karjalainen [8]
used a-genetic algorithm to find, technical trading rules, while
[9-12] generated’ trading -rules by genetic programming. Y.
Cheri et al. [13] used genetic network programming, and -S.
Rimcharoen et al [1] used a hybrid algorithim of. genetic
algorithm and evolution sirategies to ‘generate tading rules.
The research works, above niéntioned, presested onlv-buy and
sell rules.. Although some of them works consider loss, they
propose a stop-loss rule by sunply ﬁ_\'jng:rate.

The aim of this paper is to progose using a GA 10 generate
trading rules, which -also include more soplinsticated stop-loss
rules. The stop=loss rules help increasing the efficiency and
flexibility of trading’ strategies. providing more profitable
strategies in both regular dnd very fluctiate market corditions.

II BACKGROUND

A, Techiical idicarérs

Genenally. there are two main approaches that investors and
aders use as a guideline. to twade a stock ‘which are
fundaniental analysis and rtechmical analysis. Fundamental
analysis is an approach thiat considering basis information of
the-company such as revenue. asset, etc. The teclnical analysis
determines stock trends' by mvestigating historical prices or

-chart patterns. It ‘might:use various wdicators, each of which



measure differént price characterstics. -Although indicators
require- different calculation methods, thev all.take into account
the prices-dunng the previous day> For E\ample the formula
of a simple moving average (S\LA) is shown ineq. 1. where
Pni denotes the price of previous ii-7 davs.

m-1p .
SMA(m) = Ziso Pimo :(““) )

Generally, traders use typical valies 1o caleuldte the values
of rechnical indicators. For exaniple, in'thie above équation, {3,
10, 20, 50, 100} are widelyused. Our proposed. GA searches
a larger space (staring from 5 to 50). making pos:xble better
fitted patameter valyes.

B. Stop loss.

Investors shéuld incorporate “Stop-loss “when désigning
tradmz strategies [7] The: tecluiique helps specifying the exit
point-where a.short=term profn could be secured: thus, reducing
the 16ss tmpact especially in severe fluctuating couditions.

This paper proposes rules that leverage Equity stop.
{Investors execute Equity-stop when the piice falls down to a
certain percentage -of the cost:) A sell and exit signals are
triggered when a stock price goes down 1o an appropriate
percentage of the cost, whichis. derived ﬁjog_l the proposed GA.

C. Generic Algoiithms.

Genetic Algorithin (GA) ses’ the principles of -évolution
theory of Charles. Darwin to dlscmen solitions, hard 10
determine by using ‘other traditional methods. The algorithm
imitates natural evolution principle, wliere stronger lives (or
ﬂne’r) are more likely» 1o survive.

al, ¢ generated
populzmo'\ E’ach instance in a populanon 1s asstEned a fitness
value. The fitness values.is nsed to:select which instances to be
parents that ¥ould génerate offspring for the nekr géneration
Crassover -and niutaton :n'e two’ mechamsms to generate the
offspring divergent from t_11e1r parents. TL_e process is then
repeated until the new generation achieves-the desirable. fimess
value.

I . APPLYING THE GENETIC ATGORITHM

This paper -proposes the modification 1o an existing
technique [1]. to improve trading 'strategies. We add exit rules
and-use stop loss pescentage genérated by the proposed GA to
secure proﬂnbxhrv From the literatures. many researchers
have tised GAs to find mdmg strategies. Th' ,sho\\ ed that the
algorithms can search for solutions eﬁmeml\ Yet. there 15 still
2 room 10 mlprO"e as previous ntethods has generated rules
with fixed stop- “loss pefceitage 4t most. However. variable
stop-loss pércentage could lead to a-more ‘prudent and careful
intestment.

The rule-generating process 1 this ‘paper 'starts from
randomly generaung.candidates and evaluating them accordmg
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to a ‘designed objective finiction. “which- embraces the
‘percentage of stop loss to;generate sell and exit rules: Then. we.

seléct tandidatés for the next-generation. The evolution  process
repeats until it feaches the specxﬁed uumber of generations.
The detailed process is as follows:-

A. Chromosome Encodi g-(rule’s struciire)

A chromosome éo;;;jsts of 3 mles:—ﬁuy’. sell and exit rules
whose structures are a bmary tree. {The rules do not specify
the amount of buying or selling. We leave it up to trqder» to
decide.)

‘Intemnal nodes contain eiher a Boolean operator (& or [),

~0or a comparison-operator (=, <, >, <=. »=), The valne-of a

teronnal node is the value either of technical.mdicator. or of a

-Constant parameter. . The mdicators used in this paper are

simple moving average (SMA). e\ponemnl moting average

'(z:Z\IA) standard deviation (SD) maxinm_valus (MAX),

minimum mlue (MI\T) average directional index (-\D‘{) and
relative- strength index ARSI). Each indicator las one
paramerer. which is tlie number of previous days raudoml}
selected by the prop6sed GA. The parameter’s Talue is in the
range of 37to 0. as an indicator for short-term undum For
example, RSI(14) dendtes a relative strengih index of 14 days
ago: The example of chromosome encoding s shown:in Fig. 1.

- Buy rule:
| EMA(5) > MIN(10) } &-{ RSI(14) < EMA (20) }
HENHBESRESIEIRETE]

Sell rule:
{ MAX(7)> SMA(15) } & { EMA(8) < SMA(16) }

|&|MAX| [=] sva [ 15 [ Evma [ 8] <[ sma [ 16|
Exit rule:
{ RSI(7) = MAX(9) t | { ADX{20) < EMA(S0) )

= [ Max|o[aDR [ 20 <[EMA[50]

[ 1 [mst]7]
‘Figure 1. Example.6f chromosome exlcoklixig
A_f-ter‘ran&lonﬂy selec’ning values-in all nodes, rules in Fig, 1

are genéraied. To incorporate stop-loss percentage into a.sell
rulé, we extend thie sell and exit rules in Fig. 1 by pusling the

_node with value | (OR) at the root of sell and exat rules. '(The

sell and exit rules from Fig. 1 are now the lefi subtrees of the
associated root.) Then. the algorithm randomly generates the

“percentage of stop loss ‘in sell and exit rules, Wwhose value
‘ranges from 0.001% 10 1%. and from 5% t6 50%, respectively.

Finally, the sell and exit rules are.as follows:

Sell rule:
{(MAX(F) > SMA(IS) & (EMA(S) < SMLA(16)} | {%Loss > 0.88)

%Loss  a séll rule is calculated each day by using- the
following formula: 23Loss = (1 — current close price / previous
open price) x 100.



E.\-:il'r_ule:

A(RSI(7) = MAX(D) | (ADX(20) <EMA(30)) {{%Loss> 11.876%)
To avoid possible Iogsés: - shor-term investments. %Loss ip
an e).fl rule is calculated each day by using the following
formuh % Loss = (tofal cost < current sell) i total cost x 100.

B. Fimess Evalnatioi

We evaluatelevolved rules by executing buy, sell aad exit
on SET historical data, When' there are- bm ing signals. we
purchase stocks at the open price on the next day. When there
is still a buving signal: we will buy again only if the current
price is less than the previous buving price: Later. whea there
is a sell of'exit signals, we will sell all stocks, and calculate the
profit return aé follows: Profit = (selling price — avg. buying
price) / avg. bujing price x.100. T

Jf there are chances to ‘rade several tithes. Thie fitness of
reach candidate solution is the. total sum.of the percentage of
proﬁts or losses obtamcd dunnc the trading period.

IV, -EXPERIMENTSAND DISEUSSIOI\"S
The rules derived fiom the method described in Section ITT
are.. applied to the historical data-of the -Stock. Exchange of
Thailand (SET). detailed in Table I, The wading data 6f eacli
stock in SET50 and Sj:THD mclude 1) the open and close
price. 'md 2) the ]nghest and lo“est prices dufing the day.
Cuwrently. there are, thiee indexes in Stock Exchange of

Thailand: SETS0. SETI00 :and SETHD. The SET High
20112y

Dmdend (SETHD) 30 Indeéx (launched on July,
reflects | Price movements : of ‘stocks that: liave” large .market
capitalization. ‘are consistemtly. maded with high Liquidity, and
have constantly paxd_lugh dividend yields:

A Perfoimance Compirisosn
In this experiment, we use the same SET50 dara as the-
ones mn Hybnid EA [1]. Our proposed method generates rules

inctirring ‘no 18ss “for all stoclu as .opposite 10 MACD and.

bend EA. Due to space limitation. Table il shows only
isymbols whose average loss percentage, when Hyvbrid EA is
apphed is more than 1. The first row shows the LARG rule
that yields aterage. profit- 5.12% niore than the 6ne of Hvbrld
EA. The last row §liows the LARG rule ‘that yields average
proﬁt 30 SJ% niore.

Wheén we comparé average proﬁt of all' SET:50 stocks, we.
“find that Hybrid EA’s mles vield more average profit than the-
ones.of LARG (3.94 V'S$.1.66). Altliough Hybrid EA seenis to.
be more profitable. we drgue that it is quite unpncncal and a
risk-seeking method.. H\bnd EA  assumed tradérs  has
wilimited amount of money and did not avoid any loss, which
is. more suitable in bullish markets. In bearish markets, the
traders might run ‘out.of money without a chance to make
money if big 1oss occuss. Our proposed methiod, however.
incurs 116 loss for all stocks -and:can survive fio 'mattel what
market condition is.

‘price of the last 2
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TABLE 1 EXPERIMENT DATA

Test Data
SET50 6/3/13'—10/30/13
SETHD 1/1/15.— 6/30/15

Train Daw
"SET5010/3/12 - 5/3113
SETHD 1/1/14 — 12/31/14

B. 'LARG on'SETHD

In this experiment, we use historical data of SETHD (363
days in total). The setps of our GA' are ‘the following: the
popularion size 1s 100, and the searching generation 1s 100. We
use the toumament selection strategy with size 2. The
cfossovér and mutation rate are set to 0.8 and 0.3, respectively.

The best results from 100 runs are, shown in Table III: The
first column shows stocks™ names.(ticker symbols). The total
sum of profit retums from the proposed method together with
the ones of the choten standard u)dxcator (MO\ ing Average
Cony ervence/D“ ergence: MACD) are shoxm m the gext three
calumns. The last row shows the average profit remmns of all
trading transactions.

Thie last column sliows tlie évolved trading rules cbtained
from our proposed mietliod. For.instance, -evélved rules for

" buying and selling AMATA suggest that we tould biy the

stocks if the standard-deviation price of the previous 37 days is
greater than or equal to the aveiage directional index price'of
the pre<ious 48.days, or if the simple moving average price of
the previous 36:days is greater than‘the minimiim- price-( of the
last 13 days. Then. we woild sell the stocks if the maximum
price of the last 27 daysis ‘less than or:equal 1o the maxmmum
22 days, or if the percentage’ of stop loss
greater than 0. 386% We sliould exit if the minimum price of
the last'29 days is gredter than the staidard deviation price of
the previous 42 days or if stop loss is greater than 3942955

The lastrow of Table I shows the average profit retums (%4)
of all stocks. It is obvious that our proposed technique, LARG,
eam more profit remrn on average (19.53%), while MACD
technique yields -2.10%. Incorporating stop-loss in sell rules
and. producing -exit- .mules, 1ARG generates more flexible
stratégies. enabling’ trades that -are more practical while
MACD and Hybnd EA produce oniy buy and sell sx_mls In
addition, Stop -loss in sell rules will be able tb preven investors
frofi seiere lqss

In rhe'experimems the best profit retum obtained from our
proposed method 1s 58.32% (VS -19.33% of MACD), where

“the rules is applied to DELTA whose price is sliown in Fig. 2.

It seenis t{]af_ MACD owmperforms LARG when the stock
price slopes ‘down quite significantly. and. contnuously (e.g..
STA’s price starting from March to April 2015 in Fig. 3). The
LARG rules for STA still geserate profif'but less than the one
from MACD because the LARG-niles suggest the exit too early
(on 17 March). As shown in Table IIL the LARG sules
suggests an exit when the percentage of stop loss s greater than
3%. which happens during thie down trend. of consecutive davs.
While MACD, taking intd -account both shorm-tern EMA(12)
and long-term EMA(26). is less responsive to the price change:
1t suggests the exit i1l the end of June.



TABLE II. COMPARISON RESULTS
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symbol | MACD | P | are Rules derived by LARG .
Buy: GIING33) > ADX{I 7)) O (ADXN{28) == SD{Q28)

RE2 -1.62 -2.11 | 201 Sell : (IN(49) > ADXI43)) OF. EMALS) == PSI20)) OF ALN{16) = SMA{22))} OF (%oLoss = 0.9%:
Exit : {RSY3S)<ERLA(23)) AND ERLACD: =AINCG)) AND (RIKI4p==EMA D) OR (Soloss>40.3")
Buy : (MIN( 1) <= SD(3E) AND {ADX({40) == SD{23)) OR (EMA(30) ~= SAMA{10))

. R - Sell : ((SD25) >= MIAX(E) OF. (SLA(49) = ERLA(5)) OR. (SD(S) >= EAIA(36)) OF. (SMA(15) < RSL38))

PIIGE | -0.37 1277 1175 | lSIL\E "-3~SD-10})]O .iOSS)O.g"-a) g ‘ ( ( g
Exit: (ADX(23) > _DX(D)) .i.I\‘D (RSE42) = ADX(F))) OR.{ Soloss > 350.0 °c )
Suy: [-kD\(S‘- ) 33) =3IING2Y

GLOW | -1,18 -1.65 | 232 Sell - (2 23)) -\ID x}L \fl-l) r‘L‘_{J 30 OR ( %eLioss = 1.0%)
Exit == MIN(G AND (SDG3y==MIN(GE )Y O %l 05s>28.9%%
Buyv: J)‘ P.SI(I B3)]

e - Sall - ((QD(J’\-- %D\(‘J)J OF. (MAX(15) > ENAGTY) AND (MIN{13) == SMALTY) OR (MAX(S) ==

BIGC -2.39 -3.00 | 0.85 DL OF ( “oloss > 0.2 )
Exit : ((SD{18) >=MIN{T)} AND GJIING) == ERAZN OR {“eLoss > 14.4%)
TABLE I0. EVOLVED RULES USING LARG ON SETHD

N Profic Return %o
Ticker
Syvicbol LARGR \MACD
Train T:sL

Buy : (SD{37) == JEXEL

AT | 6426 | 2078 | -3.23 Sell: QAAN(2 Ty == \L—\(“ ] 0‘> olon
Exit: \NL\'{Z?) > SD{A2) OR { Suloss > 59,43% )
Buy: s )]

AP 79.59 | 24.65 | 7.23 Sejl: {AD3 167} AND BSIA=ERLL32)) OF. (SD(28)=KAX(20)) OF. FeLoss=0.32%)
Ext : (RSI27; = RSI(15)) OB (RIAN(48) == ADN(3)) AND (EMAMS) < MINGED) OR Poloss > 34.17%0)
Buyv: (ADX(3) « MIN(24))

BSL 1577 | 0.81 | -11.64 | Sell: QMAN(MS)==RSIHS)) OR (SD{S0) = LING) OF. { %aLoss = 0.03% )
Exit 1 ALAX(T) == SMA{28)) OR ( foloss = 23.93%,
Buy : EMA(23) <=1, 13) OR (P.SI{41) ~= MINQ3}D)

BC? 36.92 | 2433 | 6.94 Sall - (SMLA(GE) <= SRIA(3T) AND (SD:38) <= NEN{3 7)) OR ¢ %sLoss > 0.72% )
Exit : lI.L-s_\(’\} == PSH‘W QR (®oLoss™ 37.45%%)
Buy:

EECL 49.29 | 1490 | 4.81 Sell {2:Loss > 0.75% )
Exdr: (SRLAT) - 'fsS‘) \'D QNG == RSIQ5) OR (Seloss = 1124%
Buy 1 (EMA(2) «=R[AN(26))

DELTA | 61.26 | 38.82 | -19.33 | Sell: (ALaX(13) == ADX(130 OR QIDIH1) < ERIAMO) OR (%aloss =0.42% )
Exit : (B} AX2IN OF { Saloss > 31.00%)
Buy: (SMA13) <= hLAN(10)

EGCD 37.84 | 9.51 -9.89 Sell - (SD(41) = MAX(27)) OR (%Loss = 0.95% )
Exit : (SMAHS) = SDES)) AND (FALAE S < MIN(G35)) OP. { %eLoss > 17.80% )
Bur: (SMA(S SMA(ITY) OR (EMA(29) == ShIAQED

GLOW 67.88 19.15 -11.10 Sell : MAN(15) = SD(23)) OR (SMA(13)>=RSI(J§)) OF. [ %eLoss > 0.62%: )
Exit : (SDE4) == SMAG2)) AND (ADN{14) <« EMAQO) OR { Salass = 32.77% )
Buyr : EMAE) = MDN(E),

BELS 63.69 | 15.16 | 0.02 Sell : (ADX(8} > EMAQRE) OR (ELLA(35) <= SMAM0)) OF { %eLoss > 0.76% )
Exit : (SMAUE) =2INEY) OR (EMAGE) > SDi41)) O (feloss > 6.35%0)
Buy: (AAN(3S) == EMA(I6)) OR (MANG3; == 5MA(H) OR AIAN(LL =MIN(I6)

KKp 50.83 0.70 -9.74 Sell : (B3} ==BSUTY) OR RSIA0) = MAN3E) OR [ %eLoss > 0.31%)
Exit: (SDE8<SMAQLY A.\‘D QINQS<MAN(ITY) AND (ADNHN)=ASUT)) OR ( 2sLoss=40% )
Buy: (SMAGL) < RSI13)

K13 62.41 10.80 -17.93 Sell - {SDEH) <= IvIL\*(lS)) OR {?cLoss > 0.95°0)
Exit : (SD(48) == SMA)) AND (SXILAEN) < MAXGY) OR (Seloss ~ 41.03%)
Buy : (A[AX(13) == RSKSY) OF QMAXH1 AN

i 4318 | 21.39 | 7.55 Sell : (SD(20) <= EMAQON OR ( 2:Lass > 0.41%)
Exit: (SD{41) <= MINCE)) O { SoLoss > 15.82%)
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TABLE M. CONTINUED

Tickes Profit Ratum %5
Symbol LiRG Rule MACD Evolved Trading Pudes
B Train Test -
Buy : (RS¥20) >= EMAQ9)) j
LPN 9436 |-2:19 |-297 Sell : (SMEACRT) < SD(3ON) OF. (SeLoss = 0.98%)
Exit : {5} 0)=KINQ28)) AND (EMAG) = ADNHUD)OR (%5Loss > £.83%.)
] Buy :f, 7)) OR (SMA{HD = SDET)
PTT 61.08 | 3384 | 1744 : (8)) AND (ERLA(49) <= MAXC15) OF.  sLoss > 0.10%)
6)) AND (ADX(27) = MAX(36) OR ( Saloss > 13.40%)
Buy - (SD(®) <= MAX(D))
PTTEP 30.42 | 2199 | 16.33 | Sell : (SMAGS)> ADX(26)) OR ( %Loss = 0.20% )
it : (EMAQD) = MIN(I T3 OR { “iLoss > 14.10%)
Buy (15) = ENLA297
PITGC 30.64 | 33.13 | 13.60 | Sell : (MLAN(48) = MINE3) OF. (RS146) == EMA(38)) OR< %Loss > 0.09%% )
) Exit’s (SMAGH) = MIN(16)) OR QAN D = EMAR) OR ( Salows = 5.00% )
Buy ; MAX() > ADX(28))
QH 7897 | 1466 | 8.13 Sell : (EM{40) > ShIAC1)) OR ( YLoss = 0.98% )
Exit : (SMAIS) = SD(h) OP.{ %iLoss =8.54%)
Buy : (LAN(E) >= ENLA{19)) AND (LAN(3S) == SMAQ )
RATCH | 53.93 | 24.63 | -14.32 | Séli:(SDE5) »= SD(G6)) OR {SD{21) < EAA(16)) OR ( %loss > 0.07% )
) Exit 1 (BJAQQ) < ADX(29)) AND (SMA(3) = ADN( 7)) AND (RSI20)=SMA(36)) OF (SsLoss»5.01%:)
. ) Buy : (ADX(17) <= SMA(IS) ]
SAMART | 100.66 | 20.75 | -33.65 | Seli:(SD(23) <RS1(39)) OB JIDN(1 4} < BSIC4) OF: { 3eLoss > 0485 )
Exit ; r_M.A_\u 7) > BSK36)) OR (MAN(16) = SMAR3)) OR. ( %Loss > 30.81°%
. Buy : (EMA(E) > SMA(7)
SCB 2084 | 448 -18.17 | Sell - MAN(E) = MANETY OR NG = SMAQD) OR ( %Less > 035% )
== SD(38)) OR ( 2cLoss » 51.10%)
. 0) == SMAS))
SCC 11.46 | 1481 | -1.01 > SMAQHOR ( Seloss > 0.13%)
Exit : (EMAGS >= SMAR) OR (MAX(13) <RSK29)) OR { “sLoss > 16.70% }
Buy : (SD(6) > EMAD3L) OR (SMAG7) <= ADXQ6))
sGP 53.23 | 4399 |-2.00 Sell : (BSI(39) > SDWU ) OR ( %Lass > 03850 }
‘Exit : (SD35) <= EMAL31) OR ( Saloss > 38.39%: )
-1 (ADN(G7) <= EMA(11)) OR (RSI26) >= ADN(241) AND RSI(3) >= EMA(19)
) . * {SMAHEY> EMA(3M)) AND (BSIAL) = SD3E) O, (SD(GE> RS1(21)) OR (%3Los5=0.28%)
S 913149 12273 e GIDG(50) <= SDIS) AND (EMAS) = MIN(L0)) AND (SD(43) = MIN(10)
OP. { %Loss > 10.21%)
Buy : (ADX(50) < SMA($2)) OR MANQO) = SAAQS)
cparl 10130 | 7.80 788 (5);“( ;ﬁfﬂ;;ﬂﬁm 3)) AND (SMA(I®) < PSIG7) AND (MAX( 7 > ADN(AD)}
Exit 1 (SD(L4) == MINGOY) OR. IIN(10) >= SDE4) OR | %eLoss = 20.40% )
| Buy : (EMARS) > MINT ]
STA 4993 | 5.12 13.50 | Sell: RSK29)>= MAX(0) OR (MIN{H1)> EMA(16)) AND (EMA(23) <= SD(36)) OR. (%eLoss=0.72%)
Exit : (SD(7) = RSK31)) AND GAN(T) < RSI24)) OR (SaLoss > 5%0)
Buy ; (INC12) = ADN(33)) AND (ERLAQT) <= MAX36))
; - - - Sell': (MINQI 1) < RSH25)) OF. (MIN(E5) == EM2(23)) OP. ( %eLoss > 0.24%)
TCap 30.67 | 1025 | 5.15 Exit s (S244019) == SNLAGT)) AND EM2i34) » SDEE) AND (ShLA(6) > ADXCY)
OFR. ( 2:1oss > 26.04°
Buy : (SMA(39) == MIN(13)
TICON 2199 | 5.84 5.45 Sall - (EMA(17) < ShLA(28)) O ( %5Loss > 0.73% )
Exit: (DN T) >=RSK7) OR (\L-L\(,S) ADX{13)) OR (%Loss = 6.24%)
3 By : (EM IING )
TISCO™ | 58.88 | 2486 | 481 Sell: Q) 333= SMLACSY) OF. QMINQE = EMAS)) OR ( %5Loss » 0.69% )
Exit: (SD039) < AING) AND (MIN(13)==PRSI33)) OB ( %eLoss = 27.80% )
Buy : QAN > MINQED
TOP 27.08 | 3892 | 332 e '1”E1.L-\(-lz)<—‘1.-\\(; D OR {%eLoss > 0.43% )
A(23)) OR. ( %eloss > 23.49% )
TUF 6398 3056 |-17.21
Average | 53.94 | 19.53 | -2.10
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 In some cases, MACD could 'suffer from severe loss. Sée.
Fig. 4 asan e\'mlple MACD ‘incurs 33% loss when the price
of SAMART 15 .going up.and 'down so rapidly.thar MACD
-canmot ‘capture the downivard tiénd soon encugh: In the
‘opposite. our method could mal-.e 20.75% profir.

“The only oue stock that-LARG cannot prevent from loss is
LPXN. Ths is because LPN s obviously in the down trend. The
stock” price went down ‘more than 40% within 6. montlis.
Beiiefiting from. the stop-loss- _protection, LARG incufs only
2.19% loss sull 10\\erth:m \I{CD( 2.97%).

V. CONGIUSIONS

We propose’ 2’ genetic algorithm to. evolve "stock rading
'strategies. In addmon 10 buy apd sell rules. thé. strategies
‘include’ stop-loss percentage. into sell and exit les. The. resulis
show our propose method outperforms MACD- in the trades of
-all stock (except STA). The lughest profit return is 58.52%
The experinients dlso shoivs that the éXir fule 'add stop” Ipssl
‘Percentage:in trading strategy vield more profit. In the furure.
we .plan to évolve thore proﬁnble rules by including more
indicators, applying our evolved rules to more historical data at
:a longer time. and to:compare the results with other commonly-
used strategies. Also, weé will determine more suitable methods
‘to determuie ‘the’ v alues of stp | Ioss .percentage. -
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