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2- Dolenko et al.

3- Vasechkina & Yarin.
4- Partial System.
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2- Solving Normal Equation.

3- Lemke.

4- Evolutionary.

5- Jamali et al.
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4- Atashkari et al.


www.SID.ir

AR (il [ YO (g0 oy | it Jlus /55 il ol cslllian saoli fad Vo7
N

(F) Jgoz 5l amd) megs 5o (smiin sl 4 by o gl el 005 o i

il 1))

Al arwgi (5oX!

sy SLS o St 4 omas G40 D508 p 4SS L 4l oSl silen
33 S bo e Lagyl (6las3g)9 4 sl (6551 g adlianngs (o5 Dglis . cunsl
S S (439 oz 15 9 G e w0 CendS G4y oz aBlharwgs (55X
4B a0 aSh (53959 plyie  (plb i lataed glgil 51 SO e (sl o3k
Lo 9,5 bl 1 5 S o pilea aidy 0938l a5 el ol Al sloass
Soet & (6355 Slen Ay S oo e 45l 4y |y (slosl Sledlsl Ylazs| aS on3l
Cdls az g b bl st gl (RalS szl )0 5 a5 S0k )
Sy ol o)l 18 ey, il o MlS cmae oSl slo pim i oS
WSt sbrs3g)9 alie slaeeS § (025 amlie g a5 (x5l e L5099
o 3y aSilead a5 p Al (6ol anlyd jo la i (5 e Glore @
3o plis 1) aibliannss o8 e slas (F) Joor

033l S5y (512 aslllae 3)90 (5951 )l )0 T 9 (St slbS slooylol —F Jour
iy S o sy s
RMSE MAE RMSE MAE
molazdl 563l fo e YEYAY | o/« ZYAYDO | </++YRNY | ofeee¥¥Yeeqq
PP AYYEVY | [ oSYARD | /- YAFVR | ofeesVBeOFY
iharng @Sl | 1o YYAAA | /o= FRFVY | - YANDY | <eesVOAY
=S 5 sl [ e YYAYA | ofe e« 2QYOYF | <]+ -YAVOY | +fees¥PAYYF

gs""‘s)’ 69‘§'"
GoNams o Gl ) (S5 sl 4 bgy o bl o )lozr ) als o
el 0l (5‘>‘).|a WQL@J‘ dji” 9 ubm}' dl.hji” “S).' 64-.'.L.!. 2 GJ);


www.SID.ir

@ GMDH (gmas (5aSonds 31 o0l b i Cund ot iy

A4
it e S oo 8 salSeols (slaig, 50505 5 Vgl orae (slaaSios
Sld sl GSen 6 e B L a6l (Sl (235 5 5 (en
GARCH(1,1) zuwolaidl 563055l s S o (S i 4 ool 0y
b g Sl 0ad 4 dy (nhey logSll n 5085 5 (S0 Dlgre 4 095
o yo3d1 LBl jo Laools ades anl)8 (g0l 0 (gaieds )l ledbl YL o>
=t $A—h S 5 (693 0 LS e 4y 0l walys (18 Uas goniiS Al
B, s ael, S blie yolie slscs gym o sl GARCH(1,1)5 GMDH
Jolds cablangi (951 )5 0adh jslaie (639)5 Cator a4y aSl slaons s Olsre
P2 oS 5 6o o el 0098l 0nily (saddy Yoz 5 Sl saBBs ke
a8 g 4o wlyl o Buiwolaidl 6o Xl 55l 1 5l ol (6w 4 sl ()l
S 00 Sl w955 5 e 205 plie yo Al aS o30S LS aSud 50k

R PRVAR VNN |

o S @950 Sl jir jlero cans 9 (T (9 (St SN (gudvad ) -0 Jouer

4, S s e R
| =55 s wlanwgs 555l
\ wbarng 555l =55 sl
Y ab s ab s

¥ molazdl 563l semolazdl 543l

P s 56wy an ]y aslllas 550 951 ez (goas, (0) Joux

Olas RMSE) conin lbd @pe 6ol )32 Jloe conzp S 0 (s
e (25 5 S o b Saed (Gloj (S (sl oS 99 oo ali>Ne e oo
5 090 oLl jo aBlas g oSl .l ools plaisl oss |, goo iom o, Sles
S e 8 e g pae e, 5o e 4 (sl 681 5 4l slaSl
5 =5 5 S o S il WSSy S S (Sloj 6 sl i pobo &

1-Data Minning .


www.SID.ir

WAL Ll | YO (g0 ylods | piids Jlo /65 31 Sl ol a0l fuas 1A

N
P[P SUVIRN P NI S SN - RCHESIAL A MU CH PRI PR J(
ol s GL o (it 50 655 sl (S 68 4 Cod iBhidnnys
320 b 50 ol &5 8L pealss )3 oiS anzlie (F) Jooz slacl 4 STL
154l 65T wmsl el a3l il Jolias ) o o ,lel Lo & lef s g uns
S5 Nl sy lans )5 18 o e (ga; o (aewslaidl (981 g po (s,
S 0T slacsdg)s CoteS @ Ol |y Sl (srrote o a8lianass g5l g
Ols=e arly o35l saddy Jloz 5 SLi e 488y Loz adbiannss (g5¥1 ;0 oS [z s
O By s aneln G 90 S 5 ss T 50 5 oS Sl ) Al (6099
59 72 5 Loog)9 CheS (09 Homby & az g b aly o5 ol o093l L]

3550 9l Gy 5l Gl 4z ol itale po ol plaisl ag5 ) pges oSl (g s
el Sl st 40 GMDH  cas 648 &,08 0,5 3 0ST g an g
o S §)loline (615 p es e 98 ;8 50 D p (e lagSl (sles &S

Alools ylas 09> JIGARCH(L,1) oewoladl Jglaie (565!

Ololeiilay 9 § 5t -0

Sl 5 Jloyint srie soenlile (g lol Bl 4y oo i cod go03l (55
Sgtien SalS (slaings Shlwgi Il 0525 5 0l 53 20 o 4 S5 Loy
Sl 033l (55 > LailSS 31 a5 sms so Lis GARCH(L,1) Joe 341 5 5 ol
Sl oas auolio alizes (5631 oz com s ©,08 alllas (pl jo 0wl Lle
(S A 539y5 s (glaSs (GARCH(L,1) oiolatil (65 S 51 ois e a5
9 Sl CedS sa88y )z (9995 b et d(aly 65T Sl (om0 S
S 39 0l 285 (S5 25 s (adlianng G5 o0jl s Ay Loz
o 039381 ardlaswss 555l slasog,s & 53959 Olsie & BNy sy Ef_

bz g pe 58l jdz s canz p (Lo 5 lp & dm0 o0 LA s
il il oriwolaidl oo a4 Cos (5 e 0,8 es crac slaaSll (o in
595,10 S8 orae aSd 50 ()T 51 ey 09850 00 (oS 5 55T 50 as S
5 olaz @y 55 i gLl 515 51 GARCH(L,1) (s3Il yles 4o
o=l Sl 09t oo 00 (sl Luld 55 WISy plBCds (G 50 005 (o0


www.SID.ir

@ GMDH (gmas (5aSonds 31 o0l b i Cund ot iy

N
il g astails alie Lo )5 ol oS 5 (a50h 5 pgd (cra (4SS (6 pon

5L ogdleay ol 00ls 45‘)‘ Sy GLQ‘SWW ezl (59)1-'-”‘ L £ (omas S
asilansls (e zolis GARCH(1,1) 6oL aslie 1o cnac sloaSiis olad o2
YL ccd )b sl acols 0ol 3 giluacd (o cmas 4l a5 w0 lid el oyl
S e cmiim 5o rwolaidl glagSl 5l s 60 Slas Wilgi co g Canl Hlo 95 5
AL asls

o 3 50 1S Cewd 059> (pl H0 Jidgh gaslel a5 oS &y9lob Wb oLL e
SLd = b cwnd Ol s golal BT v,y aSepl 5l o sl pdy oSl Lo
Sl egdion (BB 05 n (eedge Glzpa wlall b sle i b L
So—t Sl B 09 e (2lB639)9 S gt 0 AD e ln Ul 0 g
a5 3l 092 Jleizl (alojlpen  Sid; Ol sl S g (4,25 4 dtly
0 G 3l Bl s (g, @l 4 Fowlie slagdgys bl b lsi
a5 il oy sla gt ailw, plol an slow Wilgi oo 5 4SS )b
dl_ﬁu&j)_t L, cdaJlas U_" BB oolan_wl S)9—0 641_...: )Lol.u 9 GMDH [ﬁ'ujﬁi”
L i 3l el mls sanslas Jlo o a4 bl ccasl oals a8 37 Sy 55 6,500
5l A ol Gael IS 5 sanls (o Caws Wil oo calisee ladSn

&l S i

A=YV o YA go,les oladl Glisass galow (ol Cwond tS'L“'tS' SR
Y-YY Lao TV (so,lods cdnngi g il gals tcdi Cond ot 8

=t §4SS Jame SO Sl (A YAY) Lo jaeoms (6 policpmal cumms o Lilpas]

Co g p—L“— B isls gsU"J‘u*' 64-.'.)"5*5 “nl_'};;.é.i W.J Q..\.,ool.}'jf ‘Suuuﬂ.u S


www.SID.ir

WA Ll ] YO gojloid | o Jlo /55 61 sl e el fuad @
NV
Cad (b (O TAP) Gagesazioss (il i umo (g pob (ool Lpl 8

AANAY ao XY (g0 leds ‘Q‘)’l‘ olaidl

6@ /; .L) )—A.A.A.; )S).A ‘sc a —ac GLQM (S;LHO ‘(\Yva))él-f Qoo LCLQ‘J.A

Agnolucci, P. (2009)Volatility in Crude Oil Futures: A Comparison of
The Predictive Ability of GARCH and Implied Volatty Models”. Energy
Economics 31, 316-321.

Amanifard, N. Nariman-Zadeh, M. Borji, A. Khalkhaliand A.
Habibdoust,(2008)Modelling and Pareto Optimization of Heat Transfer
and Flow Coefficients in Microchannels using GMDH ype Neural
Networks and Genetic AlgorithmsEnergy Conversion and Management,
Vol. 49, Issue 2, February, Pages 311-325.

Atashkari, N. Nariman-Zadeh, M. Goélct, A. Khalkhahd A. Jamali, (2007)
“Modeling and Multi-Objective Optimization of a Vaable Valve-timing
Spark-ignition Engine using Polynomial Neural Netwks and
Evolutionary Algorithms”, Energy Conversion and Management, Vol. 48,
Issue 3, March, Pages 1029-1041.

Bildirici, M., Ersin, O. (2009)‘Improving Forecasts of GARCH Family
Models with The Artificial Neural Networks: An Apjtation to The Daily
Returns in Istanbul Stock Exchange’Expert Systems with Applications
36, 7355-7362.

Bollerslev, T., Wooldridge, J.M., (1992)Quasi-maximum Likelihood
Estimation andinference in Dynamic Models with Time Varying
Covariances” Econometric Reviewsl, 143-172.

Cheong, C. W. (2009)Modeling and Forecasting Crude Oil Markets
Using ARCH-type Models”Energy Policy 37, 2346—2355.

Cologni, A., Manera, M. (2008Y0il Prices, Inflation and Interest Rates in
A Structural Cointegrated VAR Model for The G-7 Caotries”. Energy
Economics 30, 856—888.

Darvizeh, A., Nariman — Zaeleh, N., and Gharabalt4ei(2001),"GMDH-
Type Neural Network Modeling of Explosive Cuttingrétess of Plate
Using Singular value Decomposition ESM’2001, Prague.

Dickey, D., Fuller, W., (1979)‘Distribution of The Estimators for

Autoregressive Time Series with A Unit RootJournal of the American
Statistical Association 74, 427-431.

Dolenko, S.A., Orlov, Y.V., and Persiantev, 1.G1996), “Practical
Implementation and Use of Group Method of Data Hdimy (GMDH):
Prospects and problemsiproc. ACEDC’ 96, university of Plymouth, UK.


www.SID.ir

" GMDH  gmac sa5ub ) oolasiw! b e caond S35 0 (S im

N
Donaldson, R. G., Kamstra, Mark. (199An Artificial Neural Network-

GARCH Model for International Stock Return Volatity”. Journal of
Empirical Finance 4, 17-46.

Farzanegan, M. R. Markwardt, G. (2009he Effects of Oil Price Shocks
on The Iranian Economy” Energy Economics 31, 134-151.

Ferderer, J.P. (1996)Oil Price Volatility and The Macroeconomy:’
Journal of Macroeconomics 18 (1), 1-26.

Fong, W.M., See, K.H., (2002)A Markov Switching Model of The
Conditional Volatility of Crude Oil Futures Prices” Energy Economics 24,
71-95.

Ghaffari, A., Zare, S. (2009A Novel Algorithm for Prediction of Crude
Oil Price Variation Based on Soft Computing”Energy Economics 31,
531-536.

Hamid, S. A. Igbal, Z. (2004)Using Neural Networks for Forecasting
Volatility of S&P 500 Index Futures Prices”Journal of Business Research
57, 1116- 1125.

Hamilton, J.D., (1983)Oil and The Macroeconomy Since World War Il”
Journal of Political Economy 91, 228-248.

Huang, B. Huang, M. J. Peng, H. (2005he Asymmetry of the Impact of
Oil Price Shocks on Economic Activities: An Applitan of the
Multivariate Threshold Model”. Energy Economics 27, 455— 476.
Ivakhnenko A.G and Ivakhnenko, G.A., (1995Jhe Review of Problems
Solvable by Algorithms of the Group Method of Datandling (GMDH)”,
Pattern Recognition and Image Analysis, Vol.5, Nppt 527-535.
Ivakhnenko, A.G., (1968);The Group Method of Data Handling; a Rival
of the Method of Stochastic Approximation”Soviet Automatic Control,
13(3), pp. 43-55.

Jamali, A., Nariman-zadeh, N., Atashkari, K., (200Biwverse Modelling of
Multi-objective Thermodynamically Optimized TurbdjeEngines using
GMDH and GA”, 14th Annual (International) Mechanical Enginegrin
Conference, Isfahan University of Technology, lafghiran.

Jarque, C.M., Bera, AK., (1980)Efficient Tests for Normality,
Homoskedasticity and Serial Independence of Regi@ssResiduals”
Economics Letters 6, 225—-259.

Kang, S. H., Kang, S., Yoom, S. (200%)porecasting Volatility of Crude
Oil Markets”. Energy Economics 31, 119-125.

Khashei, M., Bijari, M. (2010JAn Artificial Neural Network (p,d,q) Model
for Time Series Forecasting’Expert Systems With Applications 37, 479-
489.

Kulkarni, S., Haidar, I. (2009)Forecasting Model for Crude Oil Price
Using Artificial Neural Networks and Commodity Futes Prices”



www.SID.ir

WA Ll ] YO gojlod | pidr Jlo /5551 sl Slallas gaoli Jua ®
NV

International Journal of Computer Science and inétion Security
(13CSIS) 2(1), 1-8.

Lardic, S. Mignon,V. (2008)‘Oil Prices and Economic Activity: An
Asymmetric Cointegration Approach’Energy Economics 30, 847-855.

Lardic, S. Mignon,V. (2006)YThe Impact of Oil Prices on GDP in
European Countries: An Empirical Investigation Badeon Asymmetric
Cointegration”. Energy Policy 34, 3910-3915

Lemke, F., (1997),“Knowledge Extraction from Data Using Self-
organizing modeling Technologies'ESE. Am. 97, Conferences.

Narayan, P. K. Narayan, S. (200F)odelling Oil Price Volatility”. Energy
Policy 35, 6549-6553.

Nariman-Zadeh, N.; Darvizeh, A.; Ahmad-Zadeh, G, R003),“Hybrid
genetic design of GMDH-type neural networks usingngular value
decomposition for modeling and prediction of the pasive cutting
process; Journal of Engineering manufacture Proceedingbeol MECH E
Part B, Vol. 217 Pages 779 - 790.

Phillips, P.C.B., Perron, P., (1988)esting for A Unit Root in Time Series
Regression’ Biometrika 75, 335—-346.

Poon, S.H., Granger, C.W.J. (200B)precasting Volatility in Financial
Markets: A review” Journal of Economic Literature 41, 478-539.

Rafig, S., Salim, R., Bloch, H. (2009mpact of Crude Oil Price Volatility
on Economic Aactivities: An Empirical Investigationin The Thai
Economy”. Resources Policy 34, 121-132.

Roh, T.H. (2007YForecasting The Volatility of Stock Price Index"Expert
Systems with Applications 33, 916-922.

Sadorsky, P. (2006)Modeling and Forecasting Petroleum Futures
Volatility” . Energy Economics 28, 467—-488.

Tseng, C., Cheng Sh., Wang, Y., Peng, J. (208@&i¥icial Neural Network
Model of The Hybrid EGARCH Volatility of The TaiwarStock Index
Option Prices”.Physica A 387, 3912-3200.

Uri, D.N. (1995)“Crude Oil Price Volatility and Unemployment in the
United States’ Journal of Energy 21 (1), 29-38.

Uri, D.N. (1996) “Crude Oil Price Volatility and Agricultural
Unemployment in the USA”Applied Energy 54 (4), 355-373.

Yu, L., Wang, Sh., Lai, K.K. (2008)orecasting Crude Oil Price with An
EMD-based Neural Network Ensemble Learning Paradiym Energy
Economics 30, 2623-2635.

Zhang, D. (2008)“Oil Shock and Economic Growth in Japan: A
Nonlinear Approach”. Energy Economics 30, 2374—-2390.



www.SID.ir

