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1. Yuetal.
2. Karayiannis and Venetsanopoulos
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1. Inverse learning technique
2. General learning
3. Off-line technique.
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1. Gaussian Membership Functions.
2. Guresen et al.

3. Universal approximator

4. Chen et al.

5. Shanker et al.
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1. Principe et al.
2. Postprocessing
3. Hit rate

4. Test Data


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

VoA 658 (omas LraSid 1 03litl b olow Cuod (6 oy Sty (255

Wl La 53T U N 5 s sy e Lo iy Sl SSLE N 0T 5 o8

SUiN s 5 o3l b 1) (ot S 015 0 (V+48) uSTILST allas

0,953 T e (e B0 N o

e ol Olosw Y guazo g 3lgo 99595
SHlSalo _ - oo
bl &5 9 Sl S9ls ©laks e e
Y/00 3/04 3/0A Y/64 $/08 5t s 4505
5/6Y b0 v/ov /0 v/o- ol s 4S5
AbY Y/00 AbF /A /0N S5B oras Joo

ol a5 on anglin sy il b plom iod 033l b oo Olipe aalsl 5

o= 03 el (2 0330 (ot (612 OSUS SeSSS o O &l

Lokl 51,0 Y J,.b,.@s@u g adeia

el ikl ¥V oo

(1) 9,95 0 €5 Jue i b
ov MLP (VoY) ol 5595 5
oY RBFN (Vo) oS g o
oY M-FIS (V) oo g oSl
oF TS-FIS (Vo) o San g oSl
00 NN (Y F) el
L ATS-Anfis (Yoo 8) GuaSlis]
0a/a ANN-RBF-ANFIS adllas ol oS b

S Dlas gl 2


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

Y 0yl g3Laidl g Jlo (sl doliad 1Y+

Aoy 04/4 5 FO/F e‘jb"))a.a\:&;.s&ﬂ:cj#6LQJJJJJ‘,S-J€'CJJ‘J)J>'-Q%jl{
Sohn idw )3 Sl ) ey e 45 ade & b gy o oulaT oy (lado ;s o YL dizn
L gm0 ST Sl (68 I o Slasline ol Sy Sla e

st gl 80l iy oLl o o 2550 GBS B 4 by e ey
Dl ok @10 B Y sl 5 @) Lot Gllan y 5 Sl 5 W  giloes S0l

iy (omas 4SS Joo 6 bl slalhas elel ot @S Y Jou

e ozl Oloww ©Ygaze g 3lge 99598%
Sy o _ - .
v vy &S5 g Sl 9l Olakd colw
SAVAR R MINVOFE YEIYAYDAY- AD/YAEYQ o/ YA MSE
OAIYY o/a4 \ZYAYN VYN F Viny RMSE
[ZYAN /By £E/AY - o INTAYZ MAE
FA/YYAY yy/sva \ATARN 0/VFVE INViZa MAPE

;J:u_w 5 GLZJ .:\:-L

olbed arae aSs Joe o] ol Lolul st S F Jsa

ol Oloww Y gazo g Olgo 9959¢>

1384 o -
SITERIT el g s w9yl olalad e Lo

AN 2YYN] fY/sAOYYAY  Of/YOYOYAA <#IfADZYAAY YY/AF£AD0 MSE

YA TYIYYSY VY YAy YEIEYD- - SIAOA RMSE

Ya/ADF AT VT N/YFY Qv/00VE AYIVAY MAE

va/f av/s YT vYIY £,99 MAPE
G gl s le

5ol 5 (MSE) Was | gdios 5, KLs (RMSE) U | gloes K0l 4y 5 demnloen (515 03Lizul 35 3o alai )
Wl 55 Sy 3 4 (MAE) s llas , 15

T, ef 1 ¢N 2 1 yN |t _lgn &
RMSE = (B2 MSE = . SIL, e MAE = 1. 3iL,lef| MAPE = 3. 30, %


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

WY 658 ovas LS 1 03l b olow Cuod (6 oy Sty (25

36— Joe s ylel sballas ol it S O Jgo

o wlzls oy Lo Y gpazo g Sl 99599%
Sl Lo - . 5
v vy &S5 9 Sl 9l Olebd el
/varyve Ya/8VAA YI¥YAYOAD Vo FEYOVYYS fa/0AYaY MSE
av/y-4 12ZANAY YIVEY YEIYYY Y \7AYN ¢ RMSE
YV/Iva RYAN YA/XYA SRVAYA §2N YYNYY MAE
A/ \ VA -#ly /- MAPE

;.A:u_' *c‘\b-\?L
.\:Mla.uu«:b\\J\;,.,;,M;,.,;L;\jg)&ho@w@sl”@ﬂ@uw_m

15

1al

R
I

e o o o o

T /w/\“\“\/\/\“/ |

Zun B2

& 5 5ol (lorms 09,5 (b 5 (2ly polie dnlia ) loges
el s i Il 3 YU Jghsr )3 o allyf sliel aldS 558 e A ST
S lodeT s 3313 1 s Al 3 (6ol 51 g oS i ot aBly o 5lie oS St
s ag b e o i sladiis Ole st gl o 28 (O) B (F) Ul olil
\Q\)&M)&_:xjQ‘(@?}&AT‘QWW)\RM))M@MM
st gt sn ol Hilos Syl 1) e s 55 (Y2 8) Ll Vg 5 SILT 5 (Yo )
Gla e la o b 51 anb sl b il Conys bdde s i of 5 aS) 5 Sl (g3des

.:ﬁoﬂéﬁw:ﬂwwf)akjd)m—dw

1. Leung et al.


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

VY oylous golaidl g o Cowlw doliliad V)Y

Ololgils 9 (6 5 4 1

s SLadSs 45T das e 0L Olgr )3 SLa)lL 3 (o 28 Sl (guy
23 s LS 5 e (ot 4 Oua L 8S dis eSS (5 ) (S (8 s
St sladie oy ml b s T (sl 1l s ol 51t o 8 8,15 & las S panas
A3 S )y o5 (SIS 5 a gt Dy g 4 (F saan s

355 Candy Jootas Jlasl 5 5,85k QU1 ¢ ails Ll 5 55 i b ladie oyl o7 1 0L
LS st 1 pln edd 0330 ¢ 5 (Slaesls Sl ealinal b 4315 gn 55 ol 31 teizen )13
Oyl gan s S S ol gla Sy e 15l S5 B cal Sl ool L e
Qlj_g_?w)ﬁ):rl@d»@m}ozjl_gﬁﬁd\)\)>$&6h®fﬂa;\;&wjv\iaf
gl Hlinn L5 Ol g a4 ity S35 4 4 4 U 0303 OLES s cigls oYU sl B
O jn (58 03T ¢ s 53 Jiln 0 St 3 (S 1 0 IS it sl B
03 ple (28 0330 (b o il el (G 3 e S b Sl s
352 Ll e (5 53 dms 0 OB gl b (o) 2 3555 5 slne $SGS 4 0L s
I el 3555 2 (55 mly Com 51 el (5 5V 35 (615 g &K 4 Lo ity <SG
13 I8 56 e LOT oLl 55 W i Coms Ol s 3,57

bl lales war g odle 2o he Gladde ool )3 25 o0 olgidey nl s
93 535 a5 5 La s ey S (6,5 0311 slaslinn alaa 51 b5l 5 slaslnn
i S Sl eslizal 350 e i 5 st BB SRS 5 i S gl dladis b5
Asle ;805 05 Slowloue sla iy Sl ealizel b 1y G ol 31 Joolo gl 15 on oman
D8 oy p s S 555 p-“w;i“ 085 50 ;v-‘w}fj‘ S r-’i)}i“


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

WY 558 (ovas a1 03l b olow Cuod (6 oy Sty (25

&b

BEIEURES LSLGDJ&))" (V¥4 ) sk yg ol s 9 uslows! guiliany Sy Moo (Obilian
— Pl ple posdn alilas ks Cad 15U ae LaaSl Sl eslinal b i
NPANVFA e Vol ‘r“’jl’, 0393 Il gd Co ko (sla iy

Cnd i 2 ARIMA 5 oe fSi 5 ,,L8™ ((1T4) (Suomme dwn 9 b 575 08l3z $
IVYYN oo @8 ojlads o] g Jlo ot (Glacul 5 Lo lns wolilas " 15558

L (aL@_,» oL b u,—;:‘.ui‘:-i" ((VWAF) (Guommo gali 9 Loy o 815 ST 0l e dosmo
O oslacs WV oy 55 o Jlo liioe alms o3 Sl 555 B oz (saaS S o3lizul
AVA-I0R amis AYAF liusl 5 )l

sl 55 55500, M (Glales 5 98) amae (aSis Sle” ((ITVY) B doxe (zlgio
s $adSs jl eslitul b Gt Gl i J S COYA) (gl il 9 docni (bl

A o35 irio Co pele 4,8 ANNS" 5 05 §5 Wows S5 555 SANFIS) ) o sas
AV VO o SEAYM Oliws 5 b o o)l

Armano, M. Marchesi and A. Murru (2004), "A Hybrid Genetic-neural Architecture

for Stock Indexes Forecasting”, Information Sciences, 170(12), pp. 333.

Atsalakis, G.S. and K.P. Valavanis (2009b), “Forecasting Stock Market Short
Term Trends Using a Neuro-Fuzzy Based Methodology”, Expert Systems with
Applications, 36(3) , pp. 10696-10707.

Atsalakis, G. and K. Valavanis (2006), "Neuro-Fuzzy and Technical Analysis for

Stock Prediction”, Working paper. Technical University of Crete.

Basu, S. (1977), “The Investment Performance of Common Stocks In Relation To
Their Price-Earnings Ratios: A Test of the Efficient Market Hypothesis”, Journal of
Finance, No. 32, pp. 663-682.

Black, F. (1982), “The Trouble with Econometrics Models”, Financial Analysis
Journal, 4(5) , pp. 75-87.

Campbell, J. (1987), “Stock Returns and the Term Structure™, Journal of Financial
Economics, No. 18, pp. 373-399.

Celik, S. and H. Ergin (2014), “Volatility Forecasting Using High Frequency Data:
Evidence From Stock Markets”, Economic Modelling, No. 36, pp. 176-190.

Chen, A.; Leung, M. T. and D. Hazem (2003), “Application of Neural Networks
to An Emerging Financial Market: Forecasting and Trading The Taiwan Stock
Index”, Computers and Operations Research, No. 30, pp. 901923.


http://management.journals.modares.ac.ir/?_action=article&vol=57&issue=60&_is=%D8%AF%D9%88%D8%B1%D9%87+%D9%BE%D8%A7%D9%86%D8%B2%D8%AF%D9%87%D9%85%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+3%D8%8C+%D8%B5%D9%81%D8%AD%D9%87+1-226+%28%D8%A2%D8%A8%D8%A7%D9%86+1390%29
http://management.journals.modares.ac.ir/?_action=article&vol=57&issue=60&_is=%D8%AF%D9%88%D8%B1%D9%87+%D9%BE%D8%A7%D9%86%D8%B2%D8%AF%D9%87%D9%85%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+3%D8%8C+%D8%B5%D9%81%D8%AD%D9%87+1-226+%28%D8%A2%D8%A8%D8%A7%D9%86+1390%29
https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

WY o led cgolaidl g Jbo Cuwlw ol VI F

Dash, R. and P. Dash (2016), “A Hybrid Stock Trading Framework Integrating
Technical Analysis with Machine Learning Techniques”, The Journal of Finance
and Data Science. Accepted & unpublished.

Doesken, B.; Abraham, A.; Thomas, J. and M. Paprzycki (2005), “Real Stock
Trading Using Soft Computing Models”, In Proceedings of International Symposium on
Information Technology: Coding and Computing ITCC, Vol. 2, pp. 162-167.

Dourra, H. and P. Siy (2002), “Investment Using Technical Analysis and Fuzzy
Logic”, Fuzzy Sets and Systems, No. 127, pp. 221-240.

Epps, T. and M. Epps (1976), “The Stochastic Dependence of Security Price
Changes and Transactions Volumes: Implications for the Mixture of Distribution
Hypothesis”, Econometrica, No. 44, pp. 305-321.

Fernandez-Rodriguez, F.; Gonzalez-Martel, C. and S. Sosvilla-Rivebo (2000),
“On The Profitability Of Technical Trading Rules Based On Artificial Neural
Networks: Evidence From The Madrid Stock Market”, Economics Letters, No. 69,
pp. 89-94.

Ferson, W. and C. Harvey (1993), “The Risk and Predictability of International
Equity Returns”, Review of Financial Studies, No. 6, pp. 527-566.

Guresen, E. and Kayakutlu, G. and T., U. Daim (2011), “Using Artificial Neural
Network Models lin Stock Market Index Prediction”, Expert Systems with
Applications, No. 38, pp. 10389-10397.

Halliday, R. (2004), “Equity Trend Prediction with Neural Networks”, Research
Letters in the Information and Mathematical Sciences, No. 6, pp. 135-149.

Harvey, C.R. (1995), “Predictable Risk and Returns in Emerging Markets”, Review
of Financial Studies, No. 8, pp. 773-816.

Harvey, C.; Travens, K. and M. Costa (2000), “Forecasting Emerging Market Returns
Using Neural Networks”, Emerging Markets Quarterly, 4(2) , pp. 43-55.

Hsu, k.L.; Gupta, HV. and S. Sorooshnian (1995), “Artificial Neural Networks
Modeling of Rainfall Runoff Process”, Water Resources Research, 31(10) , pp. 2517-2530.
Jang, J.; Sun, C. and E. Mizutani (1997), “Neuro-Fuzzy and Soft Computing: a
Computational Approach to Learning and Machine Intelligence”, Prentice-Hall, NJ.
Karayiannis, N.B. and A.N. Venetsanopoulos (1993), “Artificial Neural
Networks: Learning Algorithms”, Performance Evaluation and Applications,
Kluwer Academic Publishers, Boston, USA.

Khashei, M. and M. Bijari (2010), “An Atrtificial Neural Network (P, D,Q) Model for
Time Series Forecasting”, Expert Systems with Applications, 37(1) , pp. 479-489.
Lendasse, E.; Bodt, D.; Wertz, V. and M. Verleysen (2000), “Non-Linear
Financial Time Series Forecasting Application to the Bel 20 Stock Market Index”,
European Journal of Economical and Social Systems, 14 (1) , pp. 81-91.

Leung, M.T.; Daouk, H. and A. Chen (2000), “Forecasting Stock Indices: a
Comparison of Classification and Level Estimation Models”, International Journal
of Forecasting, No. 16, pp. 173-190.

Lin, C.; Khan, H. and Huang, C. (2002), “Can The Neuro Fuzzy Model Predict
Stock Indexes Better Than Its Rivals?”, Discussion Papers of University of Tokyo
CIRJE-F-165.


https://qjfep.ir/article-1-692-en.html

[ Downloaded from gjfep.ir on 2026-02-10 ]

V0 e 558 ovas a1 03l b olow Cuod (6 oy Sty (25

Martinelli, R. and B. Hyman (1998), “Cup-With-Handle and the Computerized
Approach”, Technical Analysis of Stocks and Commodities, 16(10), pp. 63-76.
Perez-Cruz, F.; Rodriguez, J-A. and J. Giner (2003), “Estimating Garch Models
Using Support Vector Machines”, Quantitative Finance, No. 3, pp. 1-10.

Principe, J.C.; Euliano, N. R. and W.C. Lefebvre (1999), Neural and Adaptive
Systems: Fundamentals Through Simulations, New York, USA: John Wiley & Sons.
Shanker, M.; Hu, M.Y. and M. S. Humg (1996), “Effect of Data Standardization
on Neural Network Training”, Omeg, No. 24, pp. 385-397.

Treynor, J. and R. Ferguson (1985), “In Defense of Technical Analysis”, Journal
of Finance, XL, pp. 757-775.

Wu, S. I. and R.P. Lu (1995), “Combining Artificial Neural Networks and
Statistics for Stock-Market Forecasting”, PP. 257-264.

Yu, L.; Wang, S. and K.K. Lai (2008), “Forecasting Crude Oil Price with an Emd-
Based Neural Network Ensemble Learning Paradigm”, Energy Economics, Vol. 30,
PP. 2623-2635.


https://qjfep.ir/article-1-692-en.html
http://www.tcpdf.org

