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Constructing an Interpretable Trading Strategy for Forex Trading
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Recently, many researchers have studied foreign exchange trading using technical analysis. However, it is difficult to
achieve profitability using this technique. Therefore, using Genetic Network Programming, we construct a model that
considers the technical index signal strength for devising a profitable trading strategy. Finally, we confirmed the
effectiveness of our model using historical data of the exchange market.
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3. Full Range Genetic Network Programming
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Bollinger Band, 20 iZ Pivot LW \WOfsiEA £ L, 2B )
IVOFRFHI L DB TN G, B TIENR S, £
7o, /—RES 2L [THAMBEI L (SMA)Z LD R R
iE/—R, 22 13FEECEE R (EMA)NC LD M R E
—R%&FKL, Long & Short ZRATEFETS.

Longsn, = SMAt—long,daySMA

Shortgy, = SMAt—ShOTt?daySMA

(2)

3)
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Long_daysys = 2 X Short_daysya

Short_daysya =5 X ([daysyalz—10 + 1)

I BRI BIEETO BEL, []an10ld 2 HEED
5 10 B A~DLEHA KT, £72, daygy T AIEIFFH
BGA DE s 1EHE 5. EMA OFUZ DWW TH AR
Thd.

J—REH 23 13U /RIS fe & /—R&2Z L, profit | %
BAEDRY v av B LIZEED FEE % ELTF]
WERT IITEVWRIY g Z2H-TNAEED L &G
IFRATERTS.

L = —(6.25 X ([l0SSpuy]2-10 + 1))" (6)

G = (6.25 X ([getpuylamio + 1))" (7)

1 n
v= ;Z(m—w (n=5x% ([volay,], ., +1)  (8)

10SSpyy IZE VR Va2 Ff o T L& DYV ATi,

getpyy [FHWIRD T al Zffo T D L& ORI 4Rl i fff

ChHY, BT EITEARE CRAFSI TV, £,V 1%

@)X THRHENDR T TV T 1% H W5, (8)2 i £n

A DA DOFEE(R 222 KL T,

3) LB/ —R

L ) —RIZBE VR a5, 5E0RY s a0

5, R a g, DTV OLEEREE D, AL
B —RNIZER LRI E WD g A O RE
RO TWELE W, 780N Y v a SO EES Ff
STWEBHZEFRVELT). L, BE DRI ar &k
DZEETERNWED, BRICEWR Y varaE->T
WARBETE VR T ar OEERL, RO
STVRNIZHEDDOL TR a OfFIHIT T&E A
VN, IEE, LR —RICBE U OER AL T 5.
L, Ry a fH O Rex A 355613, "o
RO IS U BB A1T). VWKV e
VERHE LT EE OB DER, RORY v arE
R LT EE ORI DB EITY. R a fiEH
% DOERIL, delay,srer BN &L TRy FY
— 7 ECERBELT). 1o B, RY v a fRiEROERE
% 2 [ LL Bfgéi T 7w,

3.2 BIGRIIRE
D #IEIEARAE
NERARE 5. /—ROEEIZF3 2B & (127 5.
Fiz, /—ROBHIX B 53 LSOO ) —RIZHEE %
T 5. L C, BGADHIHIA R ZHEV 43155
N5 (bits) 2 LL FFR3ITR T

(4)

(5)

84

3 BGAIZE T AEIV 24 CBits

Function Allocated bits

TREND JUDGE BY SMA 3bits (daysya)

TREND JUDGE BY EMA 3bits (daygpa)

SECURE PROFIT 5bits(get,, ) 5bits(get )
LOSS CUT 5hits(losspyy) 5bits(loss,,,)
VOLATILITY 3bits (vola,,,) | 3bits (volase;)
TECHNICAL INDICATOR Buy line Sell line

RSI 3bits 3bits
%R 3bits 3bits
SMA DIVERGENCE RATE 5bits 5bits
EMA DIVERGENCE RATE 5bits 5bits
CHANDE MOMENTUM OSCILLATOR 3bits 3bits
PSYCHOLOGICAL LINE 3bits 3bits

T, TV INAREOBEE T a— R T 5EEICHWD
XERITRT.

{Sell line : 5 ([TI]y510 + 1) ©)

Buy line : 100 — 5 X ([TI],510 + 1)

{Sell line : 0.3 X ([TI],510 +1) (10)
Buy line : — 0.3 X ([TI];510 + 1)

THF2HER CRIESNIT 7 =W AR OBIEZ R 3. TI
H33bits T D EXIH(9), 5bits T D LEIF(10) A V2.

2) wtHih
fE AP fitnessx R CTEFET D.

profit if porfit>0and k >0
or

fitness = profit<0and k <0 (11)
0.0 elif count =0
kprofit (1-0Q) else
Q=x"

ZZC, QiE LT O PE R 2 profitl 58 B A1 75 H
ORI DEFHER), count IZHS | [ H pld R KITH
FFEAR LR x1TX12) D _EORCIVYT O PEME =R
DRV TR D% U2 O % VTR ETERQE
KD,

3) M bRERE
EZRET )L TlE, FRGNPO (L )7 vE L FIER O
ZATH. THUTINA T, €7 VT, R EIC
FRGNPD | E / — R D /3T A— & — % 3K 3 Binaryig
Rt OHEALBRIELITY. Febil i E S O ) — ME
RE VRRAE L T2 1L F ORI EE 1T,
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i. BB R DEER
EEOERIE (b—T A P& E)EH]
TR OB A2 2R T2,

ii. R ) —R DR
AP DL ) —REZEMHER P, TR/
—RERDIHETS.
iii. BB T ORI OV
BURIKRC, [FIL)—REZDREX /) —RD
BIRTFE2T XTI D, BN —RDO5H
FARIZOWTHER B, TRIRERAD1EH
DEHIEL, IBIRSNI- 85 A 70 2 AICEIE
NI ) —R ~DOEEGHEFE 5.
iv. AE & DEER
Binaryi# {n - OB THFE R
MO S GEE T L7220 BT 5.
V. BB T ORI OV
BUEILHC, ‘RXBRTHEZELTHES
NIB IR T E AT D, ZDLE, 51
RFATHOWTHER P, THIEL, 74 A1
DOICEE T 5.

AR RS VT2 D FAR AR DR DEAR & 722 ARk
STVTABAEIN- 1 £70 5 FTHEDIR T

5. fEHR
AT, R ET LD ERERT L0

R
GNP ZHWTHS %175 Modell, Modell &7 /LI GA
\Z&BH T A—2—DiE{LE % 7= Model2, FRGNP % H
WCHUS [ E1T5 Model3, =L T Model3 |2 GA 1285737
A—H—DitE{b % NN Z 7= Proposed &L7=. 7=, G 1X
Profit(#&Fl)%§) & Proposed(#2 43 )i &) D2 L€ H
WCHERE T, 7 =%, RAHRTY, 2—afxX7,
F—=ARFVT R ART, R RH_T & £, %
NENHREF¥—ha/HHL, Investing.com /o4 71
—RUI=T —&& Wiz, F7, Ll 470 0 B | Fock
61 Oanda Japan BB TR ELT. LT DR 4 12K 015

BILEG | FEE O E K OFE I, 7 AN
W@ E%T7

F 4 FBEATIT T DHG | FEOR e O D% E

C
u.rrency Spread(pips) Learn term Test term
pairs
USD/JPY 0.4
EUR/JPY 0.7
2001~2003 | 2004~2021(5/27)
AUD/JPY 1.0
GBP/JPY 14

AR LI ET VOB EZLL T ORITRT.
Modell } O Model3 i, BGA (2L 5/ 3T A—H—D i
{bZATHOIRNTZD, HENUOED T/ 3T A—H—%{F H
T5. NIA—L =L EOLHE/ —RIX, AL —2—F%
T =FVEREE, U0 ISR E, bL > RHEIE OFRE
H5. GNP T L72/8F A= —%LL FD# 5 FRGNP
THHLIZ T A—=Z—% LI FDF 6 1TRT.

T NNEEDT- 4 ODET VA \t;%%ﬁ%ﬁot.

85

F5 GNPD/ ST A—H — R TE

Generation 300
POPULATION: N 101
CROSSOVER NUM 60
MUTATION NUM 40
JUDGEMENT NODE: a 54
PROCESS NODE: b 20
CROSSOVER RATE (%): P, 25.0
MUTATION RATE (%): P, 1.0
ALL DELAY 5
AFTER DELAY: delay,srer 2
STEP 50
726 FRGNPD /37 A—H — 3 TE
Generation 300
POPULATION 100
CROSSOVER RATE (%): P, 25.0
MUTATION RATE (%): P, 1.0
ALL DELAY 5
AFTER DELAY: delayqyrer 2
STEP 50
GNP, FRGNP DZ nE DT LAY X AT DAY

BREDRASEIR T, AR 2 Dh—TF A NEIR A £
Uz &7, W07 VTV R L TEBORENRFRIXE
T, HIE/ — RO Z 1, AL —R OB
% All delay L[RICABIZEX ELTZ. SHIZ, AF—F/)—R
X1-oEL7.

LT O 7 I BEARTITH L TOT AMARMIIZ
5l BARRORBFIZED 50 5RITEHE R~

#& 7 T AN I T B BAEAROBF]ZED 50 31T

CURRENCY PROPOSED
PAIRS FITNESS MODEL1 MODEL2 MODEL3 (OURS)
Profit 155.9 687.992 284.644 1117.12
USD/PY
Proposed | 2461.584 | 2714.868 | 2861.408 5046.936
Profit 1305.498 709.816 890.962 1842.888
EUR/IPY
Proposed 3862.82 4907.84 | 3671.896 5833.378
Profit -103.8 -932.9 -274.44 517.36
AUD/IPY
Proposed 3220.12 2798 3564.28 4053.620
Profit -1492.39 | -248.192 664.116 1265.824
GBP/JPY
Proposed | 5809.408 | 6583.084 | 6462.368 8939.508

3% 7 75 model % Proposed model % A T Fitness I
proposed % Fl\\ =X IZ & TOMERT TREFIRE
HETWDIED DN,

SEXH

[1] J. Murphy, "Technical analysis of the financial
markets", 1999.

[2] E. W. Saad, D. V. Prokhorov and D. C. Wunsch,
"Comparative study of stock trend prediction using
time delay, recurrent and probabilistic neural
networks," in IEEE Transactions on Neural Networks,



SIG-FIN-027

vol. 9, no. 6, pp. 1456-1470, Nov. 1998, doi:

10.1109/72.728395.

Y. Deng, F. Bao, Y. Kong, Z. Ren and Q. Dai, "Deep

Direct Reinforcement Learning for Financial Signal

Representation and Trading," in IEEE Transactions on

Neural Networks and Learning Systems, vol. 28, no. 3,

pp.653-664, March 2017, doi:

10.1109/TNNLS.2016.2522401.

M. A. H. Dempster and V. Leemans, "An automated

FX trading system using adaptive reinforcement

learning”, Expert Syst. Appl., vol. 30, no. 3, pp. 543-

552, 2006.

Koza J.R., "Genetic Programming: On the

programming of computer by means of natural

selection", MIT Press, 1992.

P. B. Myszkowski and A. Bicz, "Evolutionary

algorithm in Forex trade strategy generation,”

Proceedings of the International Multiconference on

Computer Science and Information Technology, 2010,

pp. 81-88, doi: 10.1109/IMCSIT.2010.5679921.

A. Pimenta, F. G. Guimardes, E. G. Carrano, C. A. L.

Nametala and R. H. C. Takahashi, "GoldMiner: A

genetic programming based algorithm applied to

Brazilian Stock Market," 2014 IEEE Symposium on

Computational Intelligence and Data Mining (CIDM),

2014, pp. 397-402, doi: 10.1109/CIDM.2014.7008695.

T. Eguchi, K. Hirasawa, J. Hu and N. Ota, "A study of

evolutionary multiagent models based on symbiosis,”

in IEEE Transactions on Systems, Man, and

Cybernetics, Part B (Cybernetics), vol. 36, no. 1, pp.

179-193, Feb. 2006, doi:

10.1109/TSMCB.2005.856720.

S,Mabu, K.Hirasawa, J.Hu;

Evolutionary  Algorithm: Genetic Network

Programming (GNP) and Its Extension Using

Reinforcement Learning” Evolutionary Computing,

vol. 15, no.3, pp. 369-398.Sep. 2007 doi:

https://doi.org/10.1162/evc0.2007.15.3.369.

[10] K. Hirasawa, M. Okubo, H. Katagiri, J. Hu and J.
Murata, "Comparison between Genetic Network
Programming (GNP) and Genetic Programming
(GP)," Proceedings of the 2001 Congress on
Evolutionary Computation (IEEE Cat. No0.01TH8546),
2001, pp. 1276-1282 vol. 2, doi:
10.1109/CEC.2001.934337.

[11] C.Yan, S.Mabu, K.Hirasawa, “A genetic network
programming with learning approach for enhanced
stock trading model.” Expert Systems with
Applications, vol. 36, no0.10, pp.12537-12546.
May.2009,doi:https://doi.org/10.1016/j.eswa.2009.05.
054.

[12] S.Mabu, C.Yan, K.Hirasawa, “Generating stock
trading rules using genetic network programming with
flag nodes and adjustment of importance indexes.”
Electronics and Communications in Japan, vol.94,
no.1, pp. 25-33. 2011, doi:10.1002/ecj.10269.

[13] M.John. “An Empirical Comparison of Pruning
Methods for Decision Tree Induction. Machine

[3]

[4]

[5]

[6]

[7]

[8]

[9] “A  Graph-Based

86

Learning”, vol. 4, pp.227-243,Nov.1989.
https://doi.org/10.1023/A:1022604100933.

[14] N.Balsara, “Money Management Strategies
Futures Traders”, Mar. 1992.

[15] WHHF, SCH—: BEH S 7 L0555 % 5 & L
7= Genetic Network Programming (Z & 5 44 [E 2%
s | HRmg OREEE, 25 34 B N AR a2 R,
2020.

for





