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Financial Data Prediction by means of Evolutionary Computation
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Abstract : There have been several applications of Evolutionary Computation (EC) to the financial
problems, such as portfolio optimization, bankruptcy prediction, financial forecasting, fraud detection
and scheduling. This paper presents the application of Genetic Programming (GP) to the prediction
of the price data in Japanese stock market. The goal of this task is to choose the best stocks when
making an investment and to decide when and how many stocks to sell or buy. We describe how
successfully GP and its variant, i.e., STROGANOFF, are employed to predicting the stock data so
as to gain the high profit. The comparative experiments are conducted with neural networks to show

the effectiveness of the GP-based approach.
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# 1: sgpel.1 ® GP/XF A —% (/35 A= ¥ OFMIT [1] 2 ZH)

max_generation 100 max_depth_after_crossover | 17
population_size 1000 max_depth_for_new_trees 6
steady state 0 max_mutant_depth 4
grow_method GROW crossover._any_pt_fraction | 0.2
tournament_K 6 crossover_func_pt_fraction | 0.7
selection_method | TOURNAMENT || fitness_prop_repro_fraction | 0.1
function set {+,—, *, %, sin, cos, exp}

# 2. GP DEATRES

AFT— 5 NTD Ay (%) g (M)
Gt || CPWokERE [ THE [ RAE| THE | REE
A 1.79e-06 55.02 | 62.78 | 12411.01 | 31256.06
B 1.22¢-05 47.47 | 48.17 | -4093.22 | -2341.50
C 5.82e-04 50.42 | 51.00 | 127.03 | 305.13
D 1.28¢-05 41.09 | 51.64 | -19727.52 | -3811.19
E 1.94e-06 49.45 | 50.34 | -806.33 | 1061.38
F 1.64e-06 55.02 | 62.49 | 14276.06 | 30722.81
G 1.80e-06 61.38 | 62.56 | 28942.03 | 30896.56
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A: (Fyl y7 13 (%
(* y4 y10) (* (4 y6 y10) (* (+ y8 y4) (- (+ y6
¥10) (- y9 y6))))) (% (* y3 y10) (* ¥2 ¥9)))
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(- (-G (*y2y9) (- y9y6) (* (* (-y9 y6) (+
y6 y10)) (* y3 y10))) (* y10 (+ y6 y10))) (- y9
¥6)))) (* y4 y10)))) (% (* y2 y9) (* (- (+ y6
y10) (- y9 y6)) (* (+ y8 y4) (+ y8 y4))))) (%
(* y3y10) (* y2y9))) (% (* y4 y10) (* (* (- y9
¥9) (% (* (- y9 ¥9) (% (- y9 v6) (* y3 y10)))
(% (- (- (* (* y3 y10) (* y4 y10)) (* (* (* y3
y10) (+ y8 y4)) (- (* (- y9¥9) (% (- y9 ¥6) (+
¥6 y10))) (- y9 ¥6)))) (* y3 y10)) (- y9 ¥6))))
(* y4 y10)))) (% (* y4 y10) (* ¥2 ¥9)))))

G: (+ (+ (+ (+ (Frlvl) (Frlv5)) (*rlv3)) (+
(*r1v5) (+ (* 11 v1) (* vA12)))) (+ (* £l v1)
(* rl1 vb)))
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% 4: STROGANOFF O ETHEH

N~ — ¥ HTD R (%) Flzx (M)

&t T FeihE FHE | mEE | FHE | REE

A 9.37E-06 62.2 62.3 | 30516 | 30823

B 1.25E-05 57.3 57.7 | 18594 | 19194

C 6.57E-04 50.0 58.2 841 4044

D 1.25E-05 57.2 57.7 | 18390 | 19194

E 7.25E-04 51.2 51.3 5785 | 6071
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Rl oa—9VMtxy VI— 72 DETHER

B —F | SFH2 Rz Hyes (%) Mz (H)
2k (@we7— s M) | FHE | ZRHE | FHE [ REE
5 2.92e-06 58.2 | 60.2 | 23682 | 27586
10 2.70e-06 58.7 | 59.4 | 24725 | 26427
15 2.73-06 58.3 | 59.5 [ 23990 | 26245

5 A7V a VMEERED R — LT DO

S a? )
uzlogf—k(?“—?)w #£8 T77v7 - a—- VAR SHKEH

Z 2T SIIBRM, X IZEFITEME, 2347
aroM, o3RI TF )74, riddERRKR
FIFER, 2561 N(d) (ZEEIEFS A N0,1) 12
BIFS —cob dITOHBLYET. T4bb
d 1 22

TRHEENS, 7997 - a—LVARKXDSAT EERICHWAT — 7 L &M 2 kD X HICHE
DERBEEKSIIRT. T 5.
#;;;z&;;;WTQEEZ;QQQE%Q o THLREMENDHLAR22F T arD
G <A, - A < L —

ML EBE O TR L 2 8% 5. T 5 v 77 (20056 A0 6242 7O 508

(-(* S normal(+(%(+ log om (*(- rf (%(* hv
hv) 2)) x)) (* hv sart(x))) (* hv sqrt(x)))) (*(%
x @=o(* rf x)) normal(%(+ log om (*(- rf (%(*
hv hv) 2)) x)) (* hv sqrt(x)))))

R NS i) # 5.
7 a—VADOR T EHTLLOIZHW 4 — - — _
. e 6 HDTFT = RIFRZ, THOF— %% 5 R
DARTE (BRAEAS Y 4 —F —BRIHE D & v ) &tk FﬁmZ% ik no7 4

RR-P T+ VADEELE) ICREFH DL &%
Abhah., #ZT, GPEZHVWTLVEEOBN
Ty a MEEEHRE ROTH S,

o WHT BT —5i%, Hill, KT7 1971,
MEFATAEMAS, 7 a v ffikg, £ 7> av
HEET5.
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% 9. EEBRICWV D BT

S PR

X PEAUAT BE Al S
S/X | BRAili /HERAT A

T i ¥ T oMM

rf FEfEkRAl 1%

o T 4074

# 11: STROGANOFF D/¥5 X — %

population_size 5000
crossover .any_pt_fraction 0.399
grow_method GROW
crossover _func_pt_fraction 0.5
WEIGHT 0.2, 0.15, 0.10, 0.05

o HFT (2 —F N ARy N T—7TIEAN)
IE RO 6 R M. Bz IERIR
FIF-#13—5 (0.009) &5 5.

F 10 D/XF A—% T GP % 10 [FEFTL 7-.
Z 2T sqrt \FEHRMR, normal 1 REEAEIES
S % #EL TWwb, STROGANOFF 3% 11
DIST A—F (FRIZENHDIE GP LFHEL) TK
WEIGHT T &2 10 B2 & FETL 2. K61
Za—FNER Yy N T—=2 DT A=FTHD, A
F/—FIZGPoKmREFEFMLbDET S,

DEDREMFTOETHRELE 12I1TRT. &
DI —FERETRL TWA, /2, HPIX
F— A=Y (H5) 2R3N 5B HE, BSIE
TSy a— VAORIIED HERMETH 5.
ZOFEDH S STROGANOFF 12 & % ETHE R
Wi, RBMEE DB EOVGN L. Za—
GV E v b T =212 & B TFHIEFHETIE GP I
o TWVEA, REMETIR GPOADRL kot
%72, =20 T (GP, STROGANOFF, NN) &
LTTI5vy - a— I VADR LD HEEN/NE
{Tp otz

GP DFATRRIIFTICL > TEANT U F NS
H BN, HREEOFHFTAETIFE 7 A P
B ) ma—I NV Ay N T—=2 LD R %o
72, ZhiE, —a—F WAy VI —=2IAILEYH
BEEERDOLORFHRICHKE-TLE ) T EHFEND
KL T, GP OKRBIERIIARETIEH 57
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LIFUIERO IR TRWEEEZ RO Ed 2 &1
Ia. LoLST A—#I2 55 Tid GP Tl At
BB TARDF A ANRIZKEL L >TW
&, BEOMEN B LLI L H 7.
STROGANOFF O FEATH I FIHE, & BiE
EHIEODTEOFTHFRL->THY, GP
ORBWBERICHFWFE L HEL CIFEFH
ZIZHN TV, &AM (WEIGHT=0.05 O
b0) OFH T HEHAEE MDL OHER (HUE)
6 L TICRT. GPOEELERSL L,
STROGANOFF @ FA5Ftab B3/ & { 72 0 Bidé
RN LA oT, GPARDBREEE (7
U— b EHRE[2) ) FLHRAIEDPTETSH
D, FHIUZ LD RED BWRESfTh N BAED
Beonh-tEZONAL. /2, WEIGHT Z/h&
CLTWL LT — 7 TORMIRL L >TW
(DS, TANF—F TOFEFRENER TV #
WO R SN2, THULIET — 7 124 L
LB EORKEVWAEERENG S B AHZ L
BERTHA ). 2D L H12 STROGANOFF T
lZ, WEIGHT O FEIC & » CTFEFE & LENE
DML —FF+7%FEL 7= &) ERRERDTEE
ThA.
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0.00018
0.00016 -
0.00014 —.‘_
0.00012 - \

i
0.000t | 1

‘‘‘‘‘

L n s L L L L L n
10 20 30 40 50 60 70 80 90 100
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6 BBbHYIC

AFECIE O LT — ¥ OF I L T
ILaaiFi: (GP & STROGANOFF) =@M L
PARERASHHEL 2. GPIT & A TSRS AR
EREELHY, RO AXHRELZVSEDLT
Hotz. —HT, METHFEICLD GP 2 HRL 2
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£ 10: GP DT 2—% (/37 X— ¥ OFEIL [1] x BH)

max_generation 100 max_depth_after_crossover | 12
population._size 25000 max_depth_for_new_trees 6

steady_state 0 max_mutant_depth 4

grow_method GROW crossover_any_pt_fraction | 0.3
tournament_K 6 crossover func_pt_fraction | 0.5
selection_.method | TOURNAMENT || fitness_prop_repro_fraction | 0.1
function set +, —, X, +, exp, log, sqrt, normal

#£12: 77 a v PO EITREE

FHRGE () | VIR (7 A M) | REE (TREBD) | | B0 (7 A T B)

HP 26.9 54.1 - -

BS 26.0 54.0 - :

GP 24.3 34.1 19.0 20.8
STROGANOFF(0.2) 18.7 26.9 16.6 21.2
STROGANOFF(0.15) 17.9 27.1 16.5 23.9
STROGANOFF(0.1) 17.8 27.9 15.9 19.1
STROGANOFF(0.05) 17.0 26.5 16.0 17.6

NN(15) 19.7 28.8 18.5 22.9

NN(10) 20.0 29.3 19.0 26.8

NN(5) 24.6 32.9 19.1 25.8
g 8) EMWENTHLH. FWMTHMHAL 2 GP &2 HW
) 1 ZEESRFITROY 7 Ny 2 T, EHEOREED
oo _"‘ ] 7 7% A b http://www.iba.k.u-tokyo.ac.jp/%>
] HAFHRTHHDT, BMKROD 5 FHHE I SHL
2900 | ' ] fCiL\/‘.
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