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Stock Forecasting using Stock Index Relation and Genetic
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Abstract

In this paper, we propose a novel approach predicting the fluctuation of stock index by finding a relation

in various

stock indexes that are represented by linear combinations. The important points are to select stock indexes related to
predicting indexes and to find the proper relations in them. Since it is unattainable to use entire stock indexes
relation, we used only data that are closely associated with each other. We used Genetic Algorithm(GA) to find the
most suitable stock-index relation. We simulated the investment in years from 2005 to 2007 with each real index.
Finally we verified that the investment money increased 230 percents by the proposed method.
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Fig. 1. Illustration of linear regression on a data set

ol ozl #4351 AT 7o

27} A% o 5
o fe] HA £AL olgstel HH HY 2

10]7] i

At BE F4 dolee] BAE Fallo
WAL Aok IR Al T2 A by B
o olEl BTl Felvfo} AbgEh

12 = —_——

~4—Financial Bank ¥ Bond =@~ Insurance

Normalized Stock Indexs
<
o

Month

% 2 20044 B2 ZAEHY FARS
Fig. 2. Itemized Normalize Stock Indexes for 2004 years
or Aol FAAFY WU 2 5T gl o
27] o] ATHE AHBolel 28 FAHF7F AL
FFE 2A TEE Aotk 1E 204 & F URol FF
4, &3, 39, 289 FRAsE A2 ZHE FATE A
o} :



3.3 GA

GA: Aok Asnas V22 @ JES 4% o4
Gzoleh. . Aeile) W Ao Aakalo] Fold Bl
Agali: Saelpae du, fedel 5 o @19
2o gosd A4 A8 gohiis e Foick Gas
NP-complete #%3 419 e Fohstn HHa #A%

o] A=A i pahidl Y;JW o= zolx Y12l "

E 1L FAR R E 4
Table. 1. Organization of chromosome on a data set

A ELE

&3 1100100011010111 | 051415

123 0011100101011100 0.14984
3 0100011100010101 ol |

Moo= Me] faxte A ® 13 #2rh GACIA 7H
F s @ F9 shhkr F429] dojE #dE #49
S4& sk wigstoe] HA{ghd o AP HF *h-;‘é}
EE Az olrh wekA, F vl AAEA &7 918k
S 9% 28, 1Y, Fd 47t 16490l EA 231
g 44y }‘Rib’r AAE FEAE 10352 dEe H
0.000019) gke atel 27 SAele] MBS Yoz
H F ol 4o Oﬂlzi e A Zoloh
olF A AT fFdatel A ZH‘@*FQ- &3t r 492k
AdEgh KH‘MIOW* A3 G wet fFdAEs
BAsh: oz, Aol Al Aol & AN
]ﬂ o 7]Q31 L '/Hﬁl-/do} 01:6} /H;‘(ﬂ‘- Q'gg}/\]ﬂ_::_ jr,].
Rolrt. ol HFAgol oFgt MAG Fx71 AAlsHA itk
o Ao weEtsly] PEA d £ ok EAFHAE
wufel HAMoldr gl Ao Led ¢ 37| wiol
ok wmEbd, Aol 2 AAE 42 ARG adfet wdd

o

ol whgol $HHo2 F o ol HUHE s ¢
NS g olel @ A el Bobde AAEE
& mujsh Eeluolit A Hr,

19 39 e v sl Aesiaed, 9wy
M2e F24 Sbs w57 a4 ve fda )
(P1, P2)s} 1]l Suo) Q1S delstel o Eele o
Aol P 4 olFe] P2 048 $AN Mg F8%
Cl, C2&8 sk aulj: 3o

bt

G2

a8 3w ey
Fig. 3. Crossover Operation

ot UK Yn2FS ol BE FAo|
() r = =

(i)

o
I

F IR

ErhL GA H® Fol shdgl #ddel: Aty @
Hpol B i WEA]7]z Aojth duiHog Ed¥old 2
& H%’* ‘i/ﬂ ‘é‘é}"* HAsfoll wdasl7] ofHr] witel

[
:é
—r“
o
—_ x>~
?
—c

sube A slgit

170

Seiz WA dnd FR7Re BAE s Yo
o 09 A9% feasR, 4 (9 4% dge
Aol ® Rl MEl e, sz el ge Fold
Qojxli: ALE ek

OHI

@ =z, + gty + o F ey (ephyen 0, ER) (1)
Coeper® €3, 59, BY FANFE Agsa 43 ¥
kel Ty, Ty, Ty Aoz A FHA (9
(e #7) ﬂp'}'iy— 26]9]?\51'5}. p( )é czﬂ._‘z_r :UL%?:} A8 /\}%6}7]
2 8l 0<a,8y,<19 E9 A @9 2e Tt A
ot
p(i) = a; X e, +8; X ey +7;, X ¢y @
ojgA & °ﬂ- &Y A AA S8 FrHRE

% AL ol E8ES ;}oq a B39 A E Fohe

nl‘

Aol A9 y‘ﬂolr’}- (3= 4 &5 fitness(i) 2
A AA T8 —r7P?<]~r fdQ,]- o & F7 A p(i)Q] z}o]
% g3t gz Aot
fitness(i) = i](p(i)—fd) (3)
d-1

23 P49 AFHES ZE FdRe AT 3 Fol
A M AL §8% 02 AE@ R 2 U A5 g
AH FAAFE vastel Sut2A A5 @ kS 19

% e 4Rl o2 Ui gholtt

0 If d=0
k{++ If fo=f4e1 >0and f;—p(v)>0 (4)
If fag=fs1 <0and f,—plv)<0

objective function =k/o (3)

4. Al Eefold

20041 7R 45 AMHEste Generationd 1009 523
3 5 A% FEAREY A FEAAFY Aolvt M
o HHZ FEES Fate] w714 el
¥ (Random Select)o) ¥, 9ol F7RF7L “A5", “d
" grha 7MARE RS W] oFgEolr

A Aol A48 A aHE W dEgdEe
OF 4AF ofi= FRow FYUSAL dke Wk opie
AESEE B Yobd Pk Aute] 1A Yook

7‘314 RArste] welew 1Y 59 o] d&ggo A
*ﬂ‘ 013, GAS) $42) shuel H4a) dol s

N0 B A 0 FAURE b 49 4
& ol &3t U Eow A2t A5GE S 19 20

783



or
(]l

PN

23|

o
J

5| =&X| 2008, Vol. 18, No. 6

62
60 L"'—"Non-normaiizedlndex """" Random Select
58
56
54
52
50
48 :
w
44

42

’
I
’
b
”.

Predict Average(%)

0 10 20 30 40 50 60 70 80 90
Generations

O3 4. 8938 FURAFE 3 G 58 E
Fig. 4. Financial Predict Average before Normalized

Index
75 —
70 —The Proposed Method = Random Select
£ 65
k4
? 60
g
D
i
[
& 50
45
40

0 10 20 30 40 50 60 70 80 90

Generations

O 5 g ¥ AR 7 588
Fig. 5. Normalize Financial Predict Average

olgA FE o3 W oz 2005 5E 20073719 2
Eats sugict B 6) FA FALRA dFAF
7t Ad ST ESG ¥ A FAE L e
Bgele FAE A g Aoz At H De
Asd mo] FAFIE MR vl&Q rebg S B
o5& Erhe HoE HArh

Rule: Ifp(v) > f,_,then Buy

IFp(v)< f,_ then Sell (6)

Rule: If p(v) > f, and Buy thenm=m+m Xr
If p(v) < f, and Buy thenm =m—mXr

Aol (6)st (1Y H2& M &3l BTz Z2 WS
Algdeld 3 A9 e 09 6,7, 89 2rh 4y A
g Ex1 H(Random Investment Average)ol@ X2
“AE, S S YR« 10y HYFER His
T8 ol

20053 e 589 F7HAF7 81% 571E & FAlE
dol 50% FtetATh T3 TR GeF FAlg A F
&9 FHAaHRZ} v AEE Uellle A& € 7
th Aoz 8 Fxete] BASIAE WE FAE R
Vet F AR F7MR 7 Fhek vl ol H|siA = AA ST

sheie.

("N

784

100
| —#—Stock Index
80
Return On Investment

<§ 60 “# " Random Investment Average
2w
]
3 b
5 20 Lok
£

0

-20

Month
a8 6. 20059 F7H%s B RAFAe] B &
Fig. 6. Financial Stock Index, Investment Money Return
Rate for 2005 years

5 e -
20 ¥ Stock Index Return On Investment

15 %" RandominvestmentAverage

Increasing Rate(%)
w

Month
A8 720060 FIH ek ReRAg o] SRH
Fig. 7. Financial Stock Index, Investment Money Return
Rate for 2006 years

20069 28 FHT 1% T7HE ¢ FAs
HE 8% FUhERT. o] Al7IY HA FopAe =
1400pointel A 1440point® 2% ol Z71etA] Eabgict,
AR FAAE7E 222 Ee g Fagd B3 v
F7betA ReAd & F AUAEL dejo MelFa Al
Exigdo] 2ag ddnvhs £& 245 Jehidch

45
40 | —*—Stocklndex !
35 * ReturnOn Investment !
g 30 & Random Investment Average
g 25
g 20
g 15
g 10
o
£ 5

0
-5
-10

Month

a7 8. 2007d FIHT Y BRI R S &
Fig. 8. Financial Stock Index, Investment Money Return
Rate for 2007 years



2007304, 8 TSV 21% FheHs
FHe 40% Z7retE) 9lolw BAE S o= Frx}-;}%“
o] #7137 st ot Ak WHE o &3 A aﬂ—ﬁ%—fﬂ -2}
Aol Al ¥ 7SS BAth
e 4 ML* 7} Frar 7bel @A hxlar ME A

W g5 pald g el 4Eeg AR ke 4

=g 9 4 s o

Ni&

5 2 E

)iz o] m-lA FAFEY BAE GAE AHE3)
o Fg 5 F2g o Fste] 200565 E 20073744 =4
R RaE sught 20066t FAANE) del 57
she] BpFely F7hgol olo] mebbAE XapAT F
Agao] F7EHE WSIT 20060 E FIRIFTE AL F
oAl g golis Bralal Fafolelg YTk 20074l
F7hA 2] Bpol it AR olo] WE £A 3
oys] Z7hgo] she L AelT) ATALE 20054
2007749} FE5) FIHAIFE 260% SoHE ek v
wapgelo] 230% Z7keh ATE BelskALh ol AwH
el Qo2 ARE FAE A A 121%9) F718
rhs (4 w8 FA2A $29) @ ARl 3
,_ ioﬁ Zl;]. oL_oA_;i 14;2} .aéyﬁ_ ﬁtﬂa}]/ﬂ /]— /‘L_I:L.T /1.9,]
BT ek WP F2o| ohd Haje] FAASE A1)
31 oq] 3}‘_—, ug—a(-)kog; ?:1 61- 740]1;]_. 1:1:5} /_], zsg.y_\g A/d

=

WE S Eidw dslel oo e AL AGAYIE
w5t AEle MBSl e WIE @ T Aol

24

mh
kl
Ao
o

(11 AFF, o3, "Mz ATANAZEALS
~BOKAMY7,” FA#4, A 44 A 15, &=2-8,

1998. 3.

(2] BU¥$, A5F, olF3, 8 vk AAAZFEA
2y BOK97, 7—“1]”*4 A 378 A 25, }L2d,
1997. 5.

[31 F. Craig. “The Treynor Capital Asset Pricing
Model,” Journal of Investment Management,

Vol. 1, No. 2, pp. 60-72, 2003.

[4] R. Stephen, “The Arbitrage Theory of Capital
Asset Pricing,” Journal of Economic Theory, pp.
341-360, 1976.

[51 L. Li, C. Longbing, J. Wang, Z. Chengqi, "The
Applications of Genetic Algorithms in  Stock
Market Data Mining Optimization,” The 5th
International Conference on Data Mining, Text
Mining and their Business Applications, pp.
273-280, 2004.

[6] F. Fama, "Efficient Capital Market :
of Theory and Empirical Work,”
Finance, Vol.25, pp. 383-417, 1970. 5.

[71 A. Almanza, E. Tsang, "Forecasting stock prices
Genetic Programming and Chance Discovery,” In
12th International Conference On Computing In

A Review
Journal of

FOMX| = TA 2t A g2z

O
Mo

NELTENITE

[l

A

Economics And Finance, pp. 489, 2006. 1.

[8] K. Lertwachara. "Selecting Stocks Using a
Genetic  Algorithm A Case if Real Estate
Investment Trusts,” International Journal of The
Computer, the Internet and Management, Vol.
15, pp. 20-31, 2007. 5.

9] M. Irwin, W. Tony, S. Thiagas, L. Lisa,
"Volatility TForecast by Discrete Stochastic
Optimization and Genetic Algorithms,”, [EEE
International Conference on systems, pp. 5824 -
5829, 2004.

[10] D. Hand, H. Mannila, P. Smyth, Principles of
Data Mining, A Bradford Book The Mit Press
Cambridge, pp. 367-398. 2001.

[11] A. Berk, Regression Analysis :
Critique, Sage Publications, 2004.

[121 G. David, Genetic Algorithms in Search
Optimization & Machine Learning,
Addison-Wesley Publishing Company. pp. 1-23,
1989

A Constructive

X KA 7Y

2z A& (Sangho Kim)
20023 ~ &4 NEdTgu AFEHFTE

DA} | HAALLAF, BRA AxY, Qe AA
)]

Phone : 02-3408-3667

Fax 1 02-3408-4339

E-mail : kimsangho@sju.ac.kr

2 = 8 (Donghyun Kim)

1983 : A AE 23T £
19014 AE QAMTIe) BATE AL
19983 : A& A #AHFstat whAb

AR} TNY TRz
Phone : 02-3408-3795

Fax 1 02-3408-4339
E-mail : mustache@sejong.ac.kr

785



o
H
Ral
oir
>
I>
o
Jo
o
rr

=X| 2008, Vol. 18, No. 6

st& 3] (Changhee Han)

1990 SFAPRE R 2 st 59
£ 1994 1 °] 5t AlehFar) WAabsts A}
200413 : W) F IO AASES wA

FARoF @ FEjvt]o} ez M) FH mddyg Alg
olA, JAFAF

Phone : 02-2197-2832

Fax 1 02-972-8179

E-mail : chhan@kma.ackr

Z ¥ 2 (Wonil Kim)

1982 : ) E&553 &4,

19873 : vl gl oy Aitstd &<
1990d : v Fd ol Aikeka AA)
20004 : v)= Al bR gk whal

HA 2ok 1 AFAF, gAY Iel=, HFE BHel fuHE A
Phone @ 02-3408-3795

Fax : 02-3408-4339

E-mail : wikim@sejong.ac.kr

786



