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|oQR@ =@ xrRrRl} ẁkw p=tDL= OYQO R=CU= CQ=@aPT (t) u; QO xm
OQw;Q@ xOW O=} VwQ QO |U=U= hOy "t |v=tR xrY=i QO QDW}@ =} M
u}= QO "CU= x]kv l} QO XNWt |oQR@ =@ xrRrR l} ẁkw p=tDL=
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"Q}N =} OvDUy �C@Ft =} |ivt ẁv R=� |oDU@ty OwN |=Q=O Q_v OQwt
O}=@ w CU= swrat �=yxOv=t|k=@ \=@DQ= ?} Q[� � CQOvx@ pta QO
� u}}aD VwQ "OQm u; u}Wv=H |a=O@= ,qt=m |DQwYx@ =Q |@} Q[
|OQ=wt QO "CU= QDhwQat =yVwQ Q}=U R= uwUD=w -u}@ QwO d T=U=Q@
u}ty x@ |Qo}O QDt=Q=B R= QDt=Q=B u}= |=H x@ OW=@ sm =yxvwtv O=OaD xm
QDt=Q=B R= xO=iDU= =@ "OwW|t xO=iDU= 'xOW u=}@ Q=o =v-p}F \UwD xm 's=v
OW=@ |oDU@tyOwN Ok=i xm OwW|t xDWwv |DQwYx@ \N |xrO=at �
GLS uw}UQoQ pta `k=w QO O}OH |x]@=Q u}= |R=}=w =@ xH}DvQO xm

"OwW|t =QH=

u=Q}= |=yxrRrR |wQ Q@ u; G}=Dv w j}kLD s=Hv= VwQ
u=Q}= |=yxrRrR |=yQ=t; VR=OQB w |Qw;`tH

|m}vwQDmr=C}=U w [9]hrDNt `H=Qt R= xrRrR |=yOQwmQ 'j}kLD u}= QO
2003 p=U |=yDv= =D 1904 p=U |=OD@= R= w 'xrRrR |xOmWywSB
7527 Q@ dr=@ xm OW |Qw;`tH �xr=U OY |xQwO l} |] |va}�
MS QDt=Q=B x@ =Q mb QDt=Q=B u=wD|t xm =Hv; R= "Ow@ xOW VQ=Ro OQwt
pkDUt MS |=Q=O xm mb |oQR@ |=Q=O |=yQ=t; p}O@D =@ 'OQm p}O@D
|UQQ@ OQwtMS VHvU OL=w l} =@ =Q =yxrRrR s=tD u=wD|t 'OvDU}v
1964 =D 1900 |=yp=U u}@ xm |}=yxrRrR 'Qo}O hQ] R= [7]"O=O Q=Qk
u}= C@F |=yx=oDUO uOw@v xDiQW}B p}rO x@ R}v xOW EO=L |Oq}t
|}=yxrRrR j}kLD u}= |=Q@ wQ u}= R= "OvQ=OQwNQ@ |QDsm Q=@Da= R= '=yxrRrR

|=yxrRrR |=Q@ Mb =} Ms >= 5 \QW xm OvQ@Dat
Ms >= 4\QW w|Oq}t 1964 =D 1904|=yp=Uu}@ xO=OMQ
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0 994 Log (N) =1 542 + 0 487 M - 0 101M 2 6
0 984 Log (N) =1 994+ 0 261M - 0 079M 2 7
0 973 Log (N) = -0 435 + 1 091M - 0 150M 2 8
0 970 Log (N) =0 037 + 0 990 M - 0 150M 2 9
0 984 Log (N) =4 003 - 0 317 M - 0 049M 2 10
0 973 Log (N) =4 117 - 0 366 M - 0 035M 2 11
0 995 Log (N) =1 718 + 1 008 M - 0 180M 2 12
0 995 Log (N) =5 474 - 1 060 M + 0 043M 2 13
0 978 Log (N) =0 321 + 1 093M - 0 182M 2 14
0 987 Log (N) =4 681 - 0 688 M + 0 008M 2 15
0 977 Log (N) =3 548 - 0 644 M + 0 016M 2 16
0 918 Log (N) =0 521 + 0 834 M - 0 148M 2 17
0 965 Log (N) =3 268 - 0 214 M - 0 034M 2 18
0 983 Log (N) =2 820 + 0 002 M - 0 050M 2 19
0 998 Log (N) = -1 103 + 1 695 M - 0 249M 2 20
0 997 Log (N) =4 016 + 0 132 M - 0 078M 2 QwWm j]=vt pm

pY=wi =@ |oQR@ |=yT=}kt x@ xHwD =@ ?=wH x@ uO}UQ |=yVwQ |iQat =@ x=Qty u=Q}= R}NxRQr hrDNt j]=vt |=Q@ uw}UQoQ \N u} QDy@ pwtQi "2 pwOH
"QDW} Q 0 3

u; VwQ w |oDU@ty ?} Q[ \N u} QDy@ j]=vt
0 969 Log (N) =4 692 - 0 697 M 1

1 011 (Het�
:
�
:
X2) Log (N) =3 684 - 0 582 M 2

0 965 Log (N) =3 439 - 0 505 M 3
0 982 Log (N) =3 491 - 0 431 M 4
0 910 Log (N) =4 161 - 0 604 M 5
0 976 Log (N) =4 500 - 0 622 M 6
0 974 Log (N) =4 193 - 0 583 M 7

0 984 (Het�
:
� (1=X)) Log (N) =3 604 - 0 483 M 8

0 938 Log (N) =4 218 - 0 615 M 9
0 982 Log (N) =5 307 - 0 829 M 10

0 984 (Het�
:
� (1=X)) Log (N) =5 176 - 0 758 M 11

0 974 Log (N) =6 728 - 0 915 M 12
0 994 Log (N) =4 511- 0 650 M 13

0 995 (Het�
:
� (1=X^2)) Log (N) =5 212 - 0 813 M 14

0 987 Log (N) =4 449 - 0 601 M 15
0 977 Log (N) =3 136 - 0 477 M 16

0 934 (Het�
:
�
:

(1=X)) Log (N) =4 500 - 0 717 M 17
0 977 (Het�

:
�
:

(1=X)) Log (N) =4 277 - 0 587 M 18
0 977 Log (N) =4 277 - 0 544 M 19
0 966 Log (N) =5 130 - 0 820 M 20
0 989 Log (N) =6 309 - 0 727 M u=Q}= j]=vt pm
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O}it OwaUt w |v=}WN@ T=@a 'x@Yk|QmW |[DQt

R= xm |}xH}Dv "OwW s=Hv= CN=U |=yxSwQB |=Q@ CN=U C} Q}Ot
|Q=}at x@ uO}UQ |=Q@ CU= |t=o OW Oy=wN O}=a C=k}kLD ẁv u}=
EL@ R= Q_vhQY 'xDiQo s=Hv= j}kLD "=yxSwQB |@=}WRQ= |=Q@ ?U=vt
|UQQ@ C}ty= x@ 'xO}OB u}= Q@=Q@ QO xR=U ptar=Tma w xrRrR sra
x@ \w@ Qt |Q}os}tYD |xrLQt QO syt pt=wa R= |m} u=wvax@ xrRrR
|=Q@ pY=L OOa wQ u}= R= "OR=OQB|t u=Q}= QO |D=}L |xSwQB l}
|=QH= pLt |=Q@ xrRrR lU} Q C}ty= Qou=Wv 'R}NxrRrR |xk]vt Qy
|xSwQB l} |=Q@ xrRrR Q]N uDUv=O 'p=Ft |=Q@ "CU= X=N |}xSwQB
|=Q@ |Q}os}tYD QO Ov=wD|t 'C}ty= R�=L OU l} =} |}xDUy x=owQ}v
xmCU= QmP p@=k "OW=@ xDW=O =RUx@ |Q}F-=D =yxSwQB ẁv u}= |=QH= pLt
u}= QO hrDNt pt=wa Cr=NO w Qo}O |a=O@= |=ypwtQi R= xO=iDU= =@
u}= R= uDiQoltm w Qo}O |Q=t;EL=@t R= xO=iDU= u}vJty w =ypwtQi
"O}UQ R}v |QDj}kO w QDy@ G}=Dv x@ u=wD|t CN=U |=yxSwQB QO sra

s}y=wN@ Qo = 'xrRrR EL@ x@ u; s}taD w `} RwD u}= R= xO=iDU= =@
QO MS T=}kt QO QDW} Q M CQOkx@ |}xrRrR xm u; p=tDL= s}v=O@
OyO Q=Qk hOy =Q p=U T O}it Qta =@ |}xSwQB w OyO MQ X=N |QyW
uw}UQoQ \N u} QDy@ pwtQi R= =Q N OOa CU= sRq =OD@= 'CU= QOkJ
Q@ =Q N OOa O}=@ '|oQ@ O=yvW}B Q@=v@ "s}vm|t ^iL QwmPt |xk]vt
lU} Q =D O=O Q=Qk uU=wB |x]@=Q QO =Q pY=L w xOQm s}UkD 100

[1]"O}; CUOx@ Q_v OQwt |xrRrR

|Q}oxH}Dv
QO xm 'xSwQB l} R= |Q}oxH}Dv Q@ QF-wt pt=wa |wQ Q@ |Q=t; C=k}kLD
OvDUy |D=k}kLD xrtH R= 'OvDUy =yv; u} QDsyt R= p}U w xrRrR u=Q}=
|UOvyt jkLt l} |xr}Uwx@ TBU w OvwW |v=UQRwQx@ O}=@ xm

CWwv=B
'Tavakoli 'Nowroozi 'Berberian 'Takin 'Banisadr 'Stoklin R= "1
QwWm xrtH R= xk]vt |=Q@ Q=m u}= u=oOvyO s=Hv=u=wvax@ u=wD|t Moinfar

"OQ@ s=v u=Q}=
2. heteroscedasticity
3. generalized least square
4. autocorrelation `@=vt
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