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"OQ=O Cw=iD

RQ= MQv |vw}UQoQ |=yxOvvmu}}aD "4
K} QYDxOW|}=yv w K}LY |=ysQi ?r=k QO xm |v=tR |vw}UQoQ |=ypOt xJQo =
�� xDU@=w |=yQ}eDt OvwQ|v}@V}B xv w �� Q_v OQwt |=y|Q=PoCU=}U |=Q@ OvwW|t
u}= QO =yu; CqwLD OvwQ w |L}[wD |=yQ}eDt |Q=PoQ}F-=D |xar=]t 'OvQ=O OQ@ Q=m
Qw]x@ "OvR=U|t sy=Qi =Q xDU@=w |=yQ}eDt OvwQ |vt[ |v}@V}B |xv}tR =ypOt
u=Wv u}kkLt "OvQ=O OwHw RQ= MQv C=}@O= QO |vwo =vwo |vw}UQoQ |=ypOt '|rm
\=@DQ= |rN=O |@Uv Ct}k w pwB sHL =@ w CU=RuwQO Q}eDt l} RQ= MQv xm Ov=xO=O
|=[=kD V}=Ri= x@ QHvt |rN=O |@Uv Ct}k XN=W V}=Ri= u}vJty "OQ=O C@Ft
Ea=@ R}v pwB sHL V}=Ri= "OQ=O p=@vO x@ =Q RQ= MQv V}=Ri= xm |Qw]x@ 'OwW|t RQ=
uOw@ C@=F ZQi =@ w OwW|t |rN=O Ct}k XN=W K]U uDiQq=@ w sQwD V}=Ri=
xwqa "OyO|t V}=Ri= =Q RQ= MQv w xDiQq=@ RQ= |=[=kD '|HQ=N Ct}k XN=W
\=@DQ= O=R; Q=R=@ RQ= MQv w |tUQ RQ= MQv Q}eDt u}@ xm OvO=O u=Wv =yu; 'u}= Q@
C=OQ=w Vy=m xm OvQ=O|t u=}@ u}kkLt Qo}O [11 w 7]"OQ=O OwHw |Q=O=vat w C@Ft
xm |Qw]x@ 'OyO|t Vy=m =Q |D=QO=Y |O}rwD |=yC}iQ_ |}x}=tQU w |}x]U=w
&[12]O@=} V}=Ri= RQ= MQv xm OwW|t ?Hwt w OQ=O |ivt Q}F-=D |RQ= sHL XN=W Q@
xOW |Q=PoVRQ= OwN |ak=w VRQ= R= V}@ |tUQ Qw]x@ |rt pwB Qo = u}vJty
Ovm l}ORv OwN |ak=w MQv x@ =Q |tUQ MQv |R=U u=Um} j} Q] R= CrwO w OW=@

[13]"O@=} Vy=m sy O=R; Q=R=@ RQ= MQv xm OwQ|t Q=_Dv=
u=Q}= |=Q@ RQ= MQv |}xrO=atlD uw}UQoQ pOt l} 'OwHwt C=}@O= x@ xHwD =@
|@Uv Ct}k XN=W 'pwB sHL 'C=OQ=w 'RQ= |tUQ MQv |L}[wD |=yQ}eDt pt=W
|=yQ}eDt Q@ xwqa pOt u}= QO [15w14]"OwW|t K} QYD 1338�81 |xQwO QO |rN=O
MQv OvwQ T=U=Q@ =Q RQ= uOW |NQvlD CU=}U |ovwoJ |R=Ht Q}eDt l} '|ak=w
xrO=at R= |]N sD} Q=or K} QYD '^=Lr u}O@ "Ovm|t |UQQ@ 1372 p=U QO RQ=

[16]%Ow@ Oy=wN Q} R CQwYx@ u=Q}= QO O=R; RQ= MQv
LFERt = c1 + c2LOERt + c3LEMt + c4LMt + c5LPDWt+

c6D72 + Ut (1)

%u; QO xm
&t u=tR QO O=R; Q=R=@ RQ= MQv sD} Q=or %LFERt

&t u=tR QO |tUQ Q=R=@ RQ= MQv sD} Q=or %LOERt
&t u=tR QO pm C=OQ=w sD} Q=or %LEMt

�|HQ=NCt}k x@|rN=OCt}kC@Uv�|rN=O|@UvXN=W sD} Q=or %LPDWt

&t u=tR QO
&t u=tR QO pwB sHL sD} Q=or %LMt

swU w pyJ |xQ=tW �h} QW 101
www.SID.ir



Arc
hi

ve
 o

f S
ID

"""w
|O

=YD
k=|

=yQ}
eDt

|v}
@V

}BQO
|a

wvY
t|

@Ya
|=y

xm@W
|Q}

oQ=mx
@"pOt |=yQ}eDt |=Q@ OL=w |xW} Q uwtR; R= pY=L G}=Dv "2 pwOH

K]U
C}ty= |v=QL@ Q=Okt |}xW} Q uwtR; |xQ=t;

OL=w
QO Q}eDt

x@DQt p[=iD
pw=

K]U
C}ty= |v=QL@ Q=Okt |}xW} Q uwtR; |xQ=t;

OL=w
QO Q}eDt
K]U

�10
�5

�2 976
�2 952

DF (1) = �3 191
ADF = �4 863 DLFER

�5
�5

�3 283
�2 950

DF (1) = �1 022
ADF = 1 206 LFER

�5
�5

�3 293
�2 952

DF (1) = �4 362
ADF = �6 535 DLOER

�5
�5

�3 283
�2 950

DF (1) = �1 093
ADF = 0 241 LOER

�10
�5

�2 976
�2 952

DF (1) = �3 237
ADF = �4 271 DLEM

�5
�5

�3 283
�2 950

DF (1) = �1 494
ADF = �1 706 LEM

�10
�5

�2 976
�2 952

DF (1) = �2 472
ADF = �4 533 DLM

�5
�5

�3 283
�2 950

DF (1) = �2 013
ADF = �2 436 LM

�10
�5

�2 976
�2 955

DF (1) = �3 002��
ADF = �3 372��� DLPW

�5
�5

�3 283
�2 950

DF (3) = �1 886�
ADF = �0 909 LPW

j}kLD C=@U=Lt %PN-=t
"OwW|t xOy=Wt =yQ}eDt Q}=U l} |xikw QO Q=Okt u}= pk=OL "CU= LPW R= 3 xikw QO Q=Okt pk=OL |=Q=O SBC Q=}at �

"OwW|t xOy=Wt =yQ}eDt Q}=U l} |xikw QO Q=Okt u}= pk=OL "CU= DLPW R= 3 xikw QO Q=Okt pk=OL |=Q=O SBC Q=}at ��
"OQ=O Q=Qk xikw uwO@ =yQ}eDt Q}=U QO w DLPW Q}eDt l} |xikw QO ADF uwtR; QO uwv}mlt |xQ=t; C}ty= K]U ���

"Ov=tUB CqtH |=Q@ OL=w |}xW} Q uwtR; G}=Dv "3 pwOH
K]U
C}ty=

t |xQ=t;
|v=QL@

t |xQ=t;
xOWx@U=Lt

CqtH
Ov=tUB

�5 �3 283 DF (1) = �3 562 et

�5 �2 950 ADF = �3 710 et

j}kLD C=@U=Lt %PN-=t
 004 %uwv}m lt xQ=t; p=tDL= Q=Okt

uOw@ Q=O|vat xm u}= ,=D}=yv w "OwW|t |HQ=N pwB Q@=Q@ QO |rN=O pwB VRQ= Vy=m
C=Q=_Dv= seQ|ra '1372 p=U QO RQ= uOQm|NQvlDCU=}U |R=Ht Q}eDt?} Q[
|W}=Ri= QF= RQ= MQv Q}eDt Q@ |RQ= CU=}U u}= p=ta= xm CU= u; R= |m =L '|Q_v

"CU= xOW |rt pwB h}a[D Ea=@ w xDW=O
?}=Q[ XwYNQO xOt; CUO x@ G}=Dv R= xO=iDU= =@ w pOt u}tND R= TB
|=yp=U |=Q@|vw}UQoQ pOt |xr}Uwx@ RQ= MQv QovxDWPo|v}@V}B OvwQ 'pOt |Qw;Q@
uwDU QO RQ= MQv Q}eDt |v}@V}B x@ \w@ Qt G}=Dv "OwW|t pY=L 1374�1381
hrDNt |=yp=U QO |v}@V}B G}=Dv ' ẁtHt QO "CU= xOW VQ=Ro 4 pwOH R= 4
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1. auto-regressive integrated moving average
2. arti�cial neural network
3. ex-post forecasting
4. ex-ante forecasting
5. box-jenkins
6. stationary
7. non-stationary
8. unit root test
9. akaike information criterion
10. schwarz bayesian criterion
11. hannan-quinn criterion
12. integrated of degree one
13. Regression Speci�cation Error Test (RESET)
14. ramsey
xDiQo Q=mx@ (Back Propagation) �=]N Q=WDv=TB� VwQ '1986 p=U QO "15
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17. Mean Squard Error. MSE = 1

T
P

(P �A)2

18. Root Mean Squard Error.RMSE =
q 1
T
P

(P �A)2

TIC =

q 1
T
P

(P�A)2r
1
T
P
P 2+

q 1
T
P
A2
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