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1. Multilayer- Perceptions 2. Error - Back Propagation



9 Sl ‘5.‘4})..9 d.:j}.o.i:.w Ag‘ydu.} uﬁ)""‘"‘")" e ool oolaiwl Ja}f.c é:‘y Js..o.’.a é}: Cnis
D9 en i o8 S b galiwga

_ \
Yi = sy )
Yi droe 0low) cesl | 05 ool s4dlolay Lasog s ples (5355 3oz Vj 53 salilas 1o
=95 ~539y9 Sabal; Dygo cnl e 50 1nj Eenl (65950 el @l 0925 sl ol | 95 (29
Db JelB VST (g i S 4 aSGD
Sl o &Sl (o295 L (63959 52 45 Sl les lapg s ¥ wiz b So gl asis
gl by s nd sodzmn sl )lsle Wilue 3B | ad oy slapysy ol wiloed
555 0k (63959 98! e S
B Ng go LS 4l slo puliw saliwsay a5 el Dbl | 5l oYL g4y glle astl @
9 (Smeie) Sl Loy 5o Ly gl Sl )l o s il asils (LS sbaas jo s
QR Y N
o o3ls Lt (29,5 ¥ Su g Oleiy oY 9o b Vi (g ten p SO L p JSS 50
plos L oSt 5l ey 5 53 95 58 45 pggde (ol 4 aiis ot ye SLlS 4 nl (slagyg o
el L5yl o L3 cloaY o oy glaasls

‘UY»\J@ ‘SM )L».&Lw .\—)b}o}

o IX

ENEEEN

9

e

\ f ':' M ‘.‘O ks
N Q A
Nl o

6000

L

R

P

W FiFed
e
e oy
I LA
e e ) e

OIS0 5 B0 (S (mians [ hae A 5l 03wl b Uil 23 095 9 Wnasd (sogac Fows sy




IVAY Gl sl ool oSy Jla [OMS 9 53001y sldcamslun aolibad

5 93 aSd ol )3 S e CS Y Y Sy 4 A Sz 50 69959 JUSe
e el (S 720) (5399 JiSms o JWSw (el JiKm ) ] gl JB LS
Y ;0 aSeh Gl )3 g 09d ooy AL Bayb 5l (98 & 09) D Su 53 (53959 Y
505 e Liie (o295 ¥ 1 a8 Sl o o JUS =Y igd e pléol oo b 255
Dgd go phiie (Y 4 4Y) Al B Cpz o

Dedse Ol pj Sygen ol N IS o r“j 095 =95 b JLKew

e;(n)=d;(n)-y;(n) 4p)
: \ . i
oz by Las (65,5 plas Gl e ;ej (M) bt ol ol g5 s (3,31 ST e

] Yo,
=9 ¥ loagsy 950 )0 bl Wl os Sty (29,5 Y oy ples sl ;ej (n)
Ll dwlee BB Uaz (65,
\
¢(n) _;Zej (n) )
jtc
(L@JL«») L:bjf.” f:LoJ Egome N ;‘ ol 4SS 9 sy LSLQ’()ﬁ)-; roLoJ J.nl.w C sacgomn0

L sslodleys s o N elos sl §(N) oz b o Slaypo 5550 basgin jlaio wily el sasg0me
o st N saesomme so3l0il 4y 4> g5

Y
$av :;Z_Cr(n) )

S (sl s (bl 5 Byss) a5 ST o el b ales b Eqy 5 §(N) 553 e o

Ban 09 o Cgaine A5 3 Shee (a3l 5 anie wl Sily Eoy Shieel S ) are saegerme
ol Uz Sl o ggame bagin 5 il Blas 525 5 bl 5 b malats (6550l wial b
Ol 0580 (655 3t s Sl o (S0ke oz o2 550151 (V) dslee (g3lo Jolas jolaroas
o] s e &b 5955 Slsiear V) (M) sntodsi (oLl sopdleas 599y5 (555 Esame) sndse

.ob;‘sa e )

v, ()= 3w (), () .



=55 Olssas Y (N) JuSew alicel ol o9 a0 ol T 65955 039 W (M) 553 salolaa o
g g0 3y oI N 1SS o ol g5
yj(n) =¢;(v;(n)) )

AW (N) ¢339 s Jale 58 il g 5501 s Sl il Joha o580 s

04 (n)

i Bt b clite o5 wyl3l oW (N) w1,
ow;; ()

N e 3T soacls u.aLw‘).g ol

0¢(n)

ow; (n)

2T Fde gb oo gl (A) galal) Ojsoas Lol (el o

sl W (N) sl 035 T Lays sl 10 g Cu (0N (s 45 395 oo o0al
ov;(n) a&(n) _ a&(n) de;(n) ay;(n)
0&(n) ow; (n)  de;(n) dy;(n) av,(n) ®

ias gasad jloaldinl b a ) 98 9 sl gaAld (Sl ¥

s aslale slaosls 5 WFAY L5 VPFe Lo Jlo aVls a5 slaosls Jols fagiy ol sboosls
e $8=3 5l p e (gt Gl S IYRE BAYER la Lo (b )5 eniiS S pas caad
GaY ;0 05,5 V0 L s JLasil ey 688l S Sl ailale p)58 (i sl 0D eslitul (ogiae
ol b Ve iy il a5 o solitl Sl (saY 50 (55 Ve elad 0l a8 o g e
g0 odalive (1) Jgur o 450 99

aYlo o9 (S Y-Jgux

yay yay vy ra. Jlw
Y¥I0 YY/A VAIY \FIBY (RBF) el 4l b sased
YYIY Yo/o Yo \OVY BP) Lazsl oy a5l

Sl Giagiy 105ke

59_..\:‘5_.0 oanlio (f) de.} B U"’j) 9o u_a‘ Uas g,UaA )d& ua..i.ll.a.n 9 Uas k_JL\J)A ‘SM) )‘MA
Las Sla e (uSbe aiu ) slo,lre 51 o985 (Sniin 50 RBF § BP asis cés sanslin jglaea

s Yoo ) oS o 51T el oas ool (MAPE) s gllae .Sl 0,0 s (RMSE)

OF o

OIS0 5 B0 (S (mians [ hae A 5l 03wl b Uil 23 095 9 Wnasd (sogac Fows sy

4]



IVAY Gl sl ool oSy Jla [OMS 9 53001y sldcamslun aolibad

4

Vb,
RMSE = _Z(Q) @)
n i=
Y | e
MAPE=LY"1% o
=1l
i= | Yi
009 90 B (s lio .F- Jour
MAPE RMSE Hbro
ov9)
\/OY #1608 (RBF) _cles a)ly ol sases
<IfA f/ay BP) jLasl o g4

Sl gy 105k

G 3l eS ol ey jlil G (64D (u i Slas e 998 co cdalie 4S5 jglolen
¢ BP ‘5l.~.~o » aS Coul U" » )Ua_ul O}mu’do sualiv (Y‘) Jjb 5 aS d.:}fuLo.b ] ‘Scl.u.a 4.:[; é;L)
ey YYIY 4 AYAY Lo ;5 5 YOO 4 1YY Jlo o oY+ /) 4 V¥R) Lo, p)53

DL et Limil oy (o (545 5| 0S5 e and aSls sailale sy (5l Croiman
V'Y 9 \ l_) g.z_a.d ua}L_.u d&‘.u: 61.@6\)3)9 el 00l salaw! A_iu.u S o c"bLQk;L‘ )l 9 di».w

ua.’>Lw Lf‘“)L)“"—’ 6‘).:45;,‘..»‘ 009 6)L? 50,90 4O owdﬁawf?bﬁfﬁyﬁwj

Cad @l ol glis an boo ezl ol oolatnl ae (60,50 1Y ;0 0SB pan Cuend

IFAY Jlo 6l 0 0uicS' S pan (p Ll dilale  Sow s O- J9us

ARIMA BP ol
YF4/4 YO-/-0 TR
YO8/ ) \INZIR! Catgs)|
YOAAD YOV/AY ols
YEY/AY Yo/0f ;
YEF/A¥ YN0 o1 ya
YEV/AA AV A




B-Jgos saalol

ARIMA BP olo
YY/-0 Y£0/04 o
YVEN S YEY/OY o
YYV/Y) Y£A/A) N
YA-/FQ YV @

YAYIY YYY/oY el
YAS/AY YEFIVE i

ERES I

Sl L1y labigad (9 2 (suiten Hlade 3uSie — uSh (hg;y abl (sals) ial8l iy lle
o5y L (®) Jgaz j0 0uiS B ras el Joyion ailes was oo olis (aslal rals) gaclas

Sgd oo oddline (F) Joux )5 (b, 90 sl sannlio bl juSis - uSL

P9y 99 B (Gamn lio F— Jou

MAPE RMSE Jlxo
o9
YIVA AT ARIMA
ofe e A <IYO BP

Sl gy sl

09‘»‘54: odalin BP f“"")?i” .Ia...;y X g_;"‘"g)“"" )"‘)La"’ (Y) )b?"’-‘ o

BP b W) ‘SMJM )g’.bl.ﬁ.o .Y—)b}oj

Farecast CPI With BP
T T

Yoo ;
actual
< forecast
Yo- i
&
Yoo B
o |
O B
Voo B
O 7
o \ RS Y Yo

observation

OIS 5 B0 (Sagd (aans [ouae gaSub jl oslaiwl b ulxul )3 )95 9 nosd (ogee Floww i i

4



IVAY Gl sl ool oSy Jla [OMS 9 53001y sldcamslun aolibad

w
0

G 0
Ay YVIY a0 VPRY L 5 o505 « BP (glice 45 sl ] Wil caalline 1l gl (slice
el (S U o e galal ) 53 g8 oy o0 ol e s lse o5 j5bilen
9> ol 3htedls o5 GRaLS (gl (ol sladzely 5l Gl e Ty (S oo S alnle
ol e ol U531 5 e 2815 & gaialy & Sy ol g Jlo BLs 5,5,
b eletl satn s g8 LS g S50 e & Bl o (S e 55 0 e
5 B> ol SO pleed M pe8 (6 S Ba" il 093 5 (6 i Caenl Sl e g0 (T
S5 o Sl sl )3 pl So lsiea” gy aelsB” 5 (655 50 SUL o Slejle

oilslp oy el Slaans ] 50 85 el Jgy Gl 1 52lx o5 )35 Ban")
Ol 635 o ST Sy s 99,5 o0 31561 0,55 gonpdlel Bua Ly Uil 5550 (ST 055 gaumlie
Sl Em 6 S Gue v iles sloadlie 4 bbowd Sl jshaiedy Jo Cunlew colon gl b oo
o=l sl sl a il a sy ol GDP,liSGun g 6,55 )35 G0 (Jg o> (I35 G0
Sl e eeleiz] sloan jo o eSTb plgt U syl 5la (aulpo 5 labo b iy (Ll 4 0o )l
ol oI 5| 655 po Sl s sl el il 1 Sy 0,5 o0lizd o5 e 6l (o2
G5 58 655 e Sk anilejlw ogru Hehite (nl 4 eeul (655 0 UL sailg ploxil yo oo
3 AT )3 (535 0 Sl ala 5 Tl sl o5 19 2Ll sl Lol s
Ll

2 s ol o £ wsslal Al pg8 (s e G OIS slatdl ol Gulal Y
P25 TP ) @olaill me it a5 jslaiedy (535 0 UL o)l 352y catie Ll anal
5 s " g Al Sl i 1 6555 6L oy 5, 1 5 Gopte 555 5) 5
£ chmsls Ky golatdl o) Bilow 4 395 b 45 sl ol o csoiels Sy 4 el 55 LGl
aoazy Lol Ja o) o500 goasl gk . 5 i o ol golaie s Jlo sl ) Jon 0,
(Jom soasl (n S relar 09t (e g sl ansls Lol Ol i g olatdl wh ) i
olamdl ) ¢ 095 LAl ¢ comsl (G000 55 4 4295 b Jow 05 ()] b oS Cenl ¥ 5l5 gouel8”
Dy e eead 6,0l )l 5



c._tllu

Salao iasags gy wlwlyp &l pye8 (g pFo3lail (YA Ladl s g des] ( uSis
A o HA o)Le..i'; s&dw'/d‘[‘bg;.wé‘.wj a’w"‘bﬁf’ solilas S Q‘)"‘ slasdl SO0

9 S eyl dmod gLy 0y L(VTAY) (5,55 0l5glls ajs) 5 dex oo (5 0ax
ooy goluatsl g il Juo (saolilad " Gyl 0398 €35 Gy 9929 (o 30 LSZ g0
XYeo\0 as N

ﬁ)’g é); ‘sguw" (W‘\\) )yul.o.:m Sl 9 A.‘:?j ‘L?LL?'QQ 9 Qo> (G0 9 Ogxann ‘6‘:.‘;‘3.\.&7.:
sipplaS Slatdl caolilas " (63 )5LiS Gty (5039381 3yl 1 T Wiyl g (Souadi g

Sl 30 pye (6 BuB g ity Jgr Cawlw (VYAY) Lo sage 5 ol (g0l penlis
N oY oo,leds (olaid) Slidix gdolilad

3% 039 (FLaebll 5 088 o gauily” YY) SLELL ooliamms o)1 5 G e cgae
NY o e qoolats] gl Jio sdolilas " GBS jlo ad 32 Cygum S ) 31 ooliiw! b oyl !
FO-FY ao

£r9 Gl 09‘}7" OYAY) (6,55 155l a9 9 Sl qaroo (5 ke 5 jgaie el (Ll oo
5o, slaiagy ccaolidas." ARFIMA  glagSIl 51 63,50, :(0FBY —1¥Re) oyl ! 5
YAV oo ) oled qgolatd] sdewss

JeS gm0 51 (6930)L 10 ya (IO AUR" LOTAY) lais 11 5 G o (Somige
) R Aq e)Lo.:l': ‘(54L4:;9"/‘;/;L.;J,u L;ct.o[.‘.[a.é N Aot

SLaobll g py95 e gaaly oy YY) losbs (g 5 plte o 5 Lo w03l
oy Slmodl il g b eIl —Las slaJoo 31 5,15 :oawails g woliaS 53 98
YY) o OF o)l ad/}g/{_;.)l.a.‘j/‘;[@ﬂjjg (solilas , JS)LO ‘s.u)f

Arango, L. E. and A. Gonz'alez (2001)Some Evidence of Smooth
Transition Nonlinearity in Colombian Inflation”, Applied Economics,

vol. 33, pp. 155-162.
Byers, J. D. and D. Peel (2000Non-Linear Dynamics of Inflation in

High Inflation Economies”, The Manchester School, vol. 68, pp. 23-37.

Brunner, Allan D. and Gregory D. Hess. (1993)re Higher Levels of
Inflation Less Predictable? A State-Dependent Conditional
Heteroscedasticity Approach”. Journal of Business and Economic
Statistics 11(2), 187-197.

OIS0 5 B0 (S (mians [ hae A 5l 03wl b Uil 23 095 9 Wnasd (sogac Fows sy

55



WAY le) ¢ aslea solad (oS Jlas /O 9 53 0y Sl sl aolibios

44

Faria, J. R. and F. G. Carneiro (2001), “Does High Inflation Affects Growth
in the Long and Short Run?”, Journal of Applied Economics, vol. 4, pp.
89-105.

Gregoriou, A. and A. Kontonikas (2006)inflation Targeting and the
Stationary of Inflation: New Results from an ESTAR Unit Root Test".
Bulletin of Economic Research, vol. 58, pp. 309-322.

McCallum, B. (1988):“Robustness Properties of a Rule for Monetary
Policy”, Carnegie-Rochester Conference Series on Public Policy, vol. 29,
pp. 173-203.
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The aim of this paper is to forecast inflation and price index in Iran.
This data includes annual inflation and monthly data of consumer price
index in Iran from 1340 to 1392 .In this research, artificial neural
network is used to forecast inflation. In this paper are used Error-Back
Propagation (BP) with 15 neurons and a radial basis network (RBF)
with 10 neurons in the middle layer. For predicting the monthly
consumer price index were used the back-propagation with five
neurons and neural network with 15 neurons in the middle layer. In the
first layers were used sigmoid transfer function and the second layers
were used linear transfer function. The remaining 70% of observations
is used for testing and training the network. Network input and output
price index has been used, consumer price index, with a 12 break in the
current period to predict consumer price index in period 12.Based on
these results of this paper, it is expected that the inflation reduce to 27.3
with BP approach.

JEL Classification: E31, E37.

Key Words: Neural Network, Price Index, Propagation, Radial Basis
Network.





