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Algorithm for Stock Exchange of Thailand
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Abstract

In this research, an interval type-2 fuzzy system trained
by a new hybrid heuristic algorithm using genetic algorithm
and particle swarm optimization (ITFS2HH) is proposed for
time series prediction. The Stock Exchange of Thailand (SET)
data set between the years 2010-2013 was used. The author
selected 756 days: 456 days for training and 300 for testing.
A fuzzy system with 10 rules was generated and had
RMSE = 0.03982 in the training set. The resulted fuzzy
system produced RMSE = 0.05174 on the test set.
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Taspfiaasiasaniiuduiineninieluantasaasg
@]'I?Jﬁvl,(;ﬂﬂ"]') EN| LLE:’JI%“IT’N@T% Lf%ﬁ"ﬂ{]’ﬂ'ﬂqﬂ@]ﬂ’lﬂﬁ%
Dow Jones Index (New York), Strats Times Index (Singapore),
Nekkei Index (Japan), Hang Seng Index (Hong Kong) 297
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2.1 i‘fumau’i'ﬁ'tﬁaﬁuqniw (Genetic Algorithm:
GA)

%umu%ﬁ%aﬁ‘uqﬂﬁwLﬂumihyumﬁmauim
Uszanamantym Ssandunanvasmnefiiawnisnn
TN UATNIAGLRONANTITNTNR Lﬁal,l,f;ﬂtymm
éwﬁmmmwﬁ'q@ I@smnmuﬁmauﬁﬁaéhﬁﬂwmz
289 laslulay (chromosome) a;ﬂiv’umumad GA %
Usznavliane 4 saude 1) ﬂswmnwaaﬂéuﬁmau
LLG]EQJ]I@ sml,maa]jm LLammmﬂu"Lﬂ"L@maam@lauw
@la«iﬂ’ﬁ 2) m‘nmm &% (fitness function) Gli\‘iLﬂuﬂ’mvl@
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function) fadtnIdadulanzimIniungudinay
da ' o : v
ndannaudznsludagdu evlalunsanangw
Uszzinilua uaz 4) drdjdaniimenugnisy

(genetic operator) LT M5l (crossover) LR
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waﬁvl,@wl,aiéamﬂuﬁﬁﬂwahﬁfﬂhﬂa@ﬂ’u me:{aga‘lu
ﬂa@ﬂ‘uﬁmm@ﬂmy:LLazsﬁ’usEamJ"m%u [10]

2.2 mimsawﬁ'wmmjumgmﬂ (Particle Swarm
Optimization: PSO)

pso suludanasfufinamnasunan GA elasy
mManaluagd 1995 mMIvinuses PSO LREMLLL
NNWANIINNITIANTIFINTAA LTunsindaniines
Qduﬂﬁﬁﬂaanmmmswgam Nt lugle WNUARAIR
ﬁwwﬁwﬁlumsﬁu&ummmiu,a:magwUﬁ'uﬁa%ﬂﬂ
WioN g 1 um:ﬁamﬁ‘u‘lun@luLﬁmmmﬂ&iﬂu{aya
TR ﬁ”‘df:um,wiazé‘m:l,ﬂ%muLaﬁaumgmmiaﬂ i
Usznavldarsiiniaesgosianiaas ﬁannma%zq
funng (location) LLa:nm@la%zqmwm%ﬂumiﬁu
(velocity) SNUNTALEAIAIIFNNNT 9 LLamagjlu%%@‘mﬁu
3398 [8]
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Interval Type-2
Fuzzy Set

Type Reducer
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Inference Engine et

Interval Type-2
Fuzzy Set

AN 1 Interval Type-2 Fuzzy System
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law Type reducer block ﬂaﬂ’]i’%‘Uﬂi“WJ’N type -2 fuzzy set

Tahiu type-1 fuzzy set Lmemﬁi defuzzification @lamﬂuu

Aazrmsudasldiduanves crisp output [6]
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Exchange of Thailand — SET)
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* Load SET dataset
* Initialize the centering of data and rule base from data
clustering using Fuzzy C-mean
* Create a random initial population (Chrom)
[iter=0]
Repeat
* Evaluate each individual in the population using the
fitness (Eq. 5)
¢ Order the population
* Select two chromosome better fitness for crossover
50% and mutation 1% (Eq. 8 and 9)
* Acceptation place new offspring and replace use
new generated population
Until (iter> maximum number of generation)
* Create particle from best individual from GA 20% and
random particle 80%
* Calculate fitness (Eq.5) for each particle
[iter=0]
Repeat
If (fitness>pBest)
* Assign current fitness as new pBest
Else
* Keep previous pBest
End if
* Assign best particle’s pBest to gBest
* Calculate velocity (Eq. 6) used (Eq. 8 and 9.)
for inertia and updated location (Eq. 7)

¢ Select two chromosome better fitness for

Ay < - d v - e .
UNAINIVE - i:uuminﬂ’lamﬂqmﬂ%muﬂﬁ 2 ROUAIHUBADUI UL UNFUNENWTITA &N

a a . o4 '
mmummwanmwmmaﬂs:mﬂ"lﬂﬂ
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d, ﬁamiﬁﬁmmsw:izmwﬂqu i NUYBYA j AFAT
284 Euclidean Distance
d, =l =) @)
A o oA a ¥ o A |
¢, o dunwaINgN i, x, AeVeysaIN j aums
U UAATHIAANVRANAA
min objective function LLﬂ:%@“Bm&ﬂL‘H’]ﬂQN Ao

I =ZZU;

i=1 =1

2,13m<oo 3)

cl.—xj

LRZEUNITN TR BAILNUY ﬂdﬂ@‘wl‘ﬂw fo

ZU’;nxj
— )

207

J=1

2) inmagatsznsuazivualaslulom (chromosome)
TGGQG (swarm) LR nay (particle) LN BN position LLAZ
. o A e ‘;i/
velocity a9iilaslulonasit
Chrom= [IL, IM, R]
laof IL=/IL , IL,, ..., IL ] fB15@V89 interval linguistic

variable, IM=[im im,,,..im ,IL | AaLmaVad interval

i
membership function parameter U84 interval linguistic

Variable,R=[R1, R, ..R

Y TVILIXIL2Y T

L] fa fuzzy rule LLae R,
A @ A o = an ¥ >
a8 @]'JLﬂ"ll‘Y]Lﬂ%ﬂ']u'luwmﬂvl,@ﬁﬂﬂﬂﬁiﬁi’]d fuzzyrule U

uaazd@lu linguistic variable a3uaadlu a13199 1

A13WN 1 AITIUFAINITFIAUAANSUAKYDT WIN T
mMadwau19n §193UAUUT (Linguistic
Variable) 5 G417

crossover 50% and mutation 3% (Eq. 8 and 9) Linguistic Index Linguistic Terms
* Acceptation place new offspring and replace 1 Very Low
use new generated population 2 Low
Until (iter> maximum number of generation) 3 Medium
» Best individual minimum fitness (Eq.5) 4 High
AT 2 AT DUUTNIT UABHT TUUUHNAUHET > Very High

Lﬁmm@ﬁvﬁn@yangu@auﬁﬁn?ow“ugnim
ua:msmﬁ"auﬁ'waonqluagmmﬁ'amﬂﬁ
WA TR TN AN AUV OIATINAFATULL
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3) MAUAFNNITIANITHANVDI Fitness Function L@l

Ty A NAIALA B U BITINFNAIRBILARE (Root Mean

Square Error (RMSE)) AINFUNITAIH

Z (Xobs,i - Xmodel,i )Z

RMSE =1+ ®)
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4) AatRannaNdszTINTvaIL A2LNIT MDA TV
ﬁu@au%ﬁ%aﬁuqnim ALAAIINTHANLU AW U
{ ™ ™ &

(crossover) 7 50% uas AIMNNINANYNUD (mutation)
A 1% asvinlnladsernsAdurususin (elite) 31N5H
. ,:.- Lo, v <
mﬂi:mni‘ﬂLﬁu"ﬁu"mmLmiwnmqmﬂi:mnimvlﬂ
TuaaTuTwins1wIn 20% Uszrinsna bl 80%

5) ﬂ%’uﬂgammad position WA velocity UBINGY
Usznng Wia&lﬁm%‘uﬂgaqmmwmadﬂqwﬁi:mﬂimﬂ
MININIZYINVBIIUA auﬁ%'l,%aﬁ'ugmm AILBAIINMT

{ o 4 A o &
LaNLURBWEU 50% NINANWITN 3% TIFRNNITNAIH

V. =w Vz (t)+clrl(Pi_xi, (x/)+ cr, (Pg_xi, (t)) (6)

i, (t+1)

X, x +V

i, (t+1) = i, (1) i, (t+1) (7)
P A A a ! A

I@U‘ﬂ P fa pbest, Pg @8 gbest, c, ¢, ABANAINVBI

AL (acceleration) NNTIBYTZAII [0, 2], 7, 7, AB

! o d' i ! s =) ! n:{'

ﬂ'W]'JLQTYIVL@Q']ﬂﬂ"ﬁEENTEN@nLﬂT [0, 1] wae w AAIN
v ' :/ o 1 . . ‘é v

laannsanaimineesnnuidey (inertia) G9laan

®UN1IVDI Chaotic inertia weight AIRNNTT

Max

w= (W, —w,)x e — 11T
- 1 2

+w,xz

(8)

Max
z=4xzX (I-2) (9)
lapfl w,=0.9, w,=0.4 uaz z Aaafilaarnnisgu

3¢%I9 0...1
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Stock Exchange of Thailand 2010-2013
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