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=@Y |Q@m =|ra lvWwQ w =}vCN@ Q=O}@ u=tQ; 114umUt w Twiv |twta |Q=tWQU QO xm =Hu; R= "OW=@ Qo}O |=yQ=QmD =@ Cw=iDt Ov=wD|t Q=QmD Qy QO|Q=m|@ MQv 'p=U u; C=aq]= R= xO=iDU= =@ 'CU= xDiQo Q=Qk VUQB OQwt 'O=Qi= p=eDW= C}a[w '1375"CU= swrat u=DU= K]U QO |ak=w=t QwWm QO w OvQ}o|t xQy@ |mtm C=aq]= R= lJwm |=yx}L=v |=Q@ =yQoOQw;Q@ xmu}= x@ xHwD =@'OwW|t |mtm C=aq]= uOW xvym?Hwt umUt w Twiv |Q=tWQU wO u}@ |vqw] ,=D@Uv |v=tR |xrY=i|mtm C=aq]= R= 'lJwm |x}L=v |=Q@ =yOQw;Q@ OQmrta Q@ |mtm C=aq]= |ovym Q}F-=D VHvU Qw_vtx@=yu=DU= K]U QO |UQQ@ u}= s=Hv= |=Q@ sRq |mtm C=aq]= "CU= xOW xO=iDU= 1365 p=U x@ \w@ QtG=QNDU= 1365 umUt w Twiv |twta |Q=tWQU C=aq]= x=o}=B R= '=yxk@]=UB R= l} Qy u}vJty wxOW O=H}= =yu=DU= QO 1375 =D 1365 |xr=UxO |v=tR |xrY=i QO xm |D=Q}}eD p}rOx@ xD@r= "CU= xOWG}=Dv w xOW ?UDvt OwN j@=U |=yu=DU= x@ 1375 p=U QO O}OH |=yu=DU= x@ \w@ Qt C=aq]= 'CU="CU= xOt; CUO x@ 1365 p=U |QwWm C=t}UkD T=U= Q@ R}v%OwW|t pt=W =Q C=aq]= R= xwQo wO '|UQQ@ u}= QO xO=iDU= OQwt |mtm C=aq]=C}atH O=OaD R= CU= CQ=@a w OwQ|t Q=m x@ |@}mQD |=yOQw;Q@ |x@U=Lt |=Q@ xm |D=aq]= "1&=yxk@]=UB w lJwm |=yx}L=v QO Q=m}@/p=ai|vw}UQoQ |xOWp}OaD |@}mQD OQw;Q@ |x@U=Lt |=Q@ xm '|mtm |=yQ}eDt x@ \w@ Qt C=aq]= "2MQv =@ |QD|wk |x]@=Q OwQ|t Q=_Dv= xm |}=yQ}eDt u}@ R= Q}N= |=yQ}eDt "OwQ|t Q=m x@"Ov=xOW ?=NDv= OvW=@ xDW=O |Q=m|@=@ \@DQt |D}atH |xYNWt l} T=U= Q@ =Q xat=H CU= sRq '|@}mQD |=yOQw;Q@ |x@U=Lt |=Q@R= l} Qy QO =Q O=OaD |mtm C=aq]= xm |Qw]x@ s}vm s}UkD �xk@]=UB� xwQoQ} R |O=OaD x@ |Q=m|@ MQvQO lJwm |=yx}L=v w =yxk@]=UB p@=kDt |=yxOQ K]U QO u}vJty w QwWm pm K]U QO =yxk@]=UB u}='10�14� xwQo VW x@ uU Q}eDt T=U= Q@ =Q QwWm p=ai C}atH '?}DQD u}= x@ "s}W=@ xDW=O Q=}DN="s}=xOQm s}UkD �QDV}@ w xr=U 50 w '30�49 '25�29 '20�24 '15�19=yVwQ |xU}=kt 4uOQw; sy=Qi w lJwm |=yx}L=v |=Q@ xOW|iQat |=yQoOQw;Q@ |xU}=kt Qw_vtx@ 'OW xQ=W= xm Qw]u=ty|xR=Ov= =@ xO=U |iO=YD |xvwtv 1000 O=OaD =OD@= '=yQoOQw;Q@ u}= |=Q@ C}i}m |=yQ=}at |x@U=Lt u=mt=J: Statist: Res: Iran 2 (2005): 197-218 211
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115 |Q=m|@ MQv OQw;Q@ QO lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |xU}=kt|Q=m|@ MQv TBU w G=QNDU= 1375 umUt w Twiv |twta |Q=tWQU C=aq]= p}=i R= Qiv 15;400|Qw;OQo Qw_vtx@ =yxvwtv x@ xaH=Qt '=yOQw;Q@ |x@U=Lt |=Q@ xm =Hu; R= "OW x@U=Lt QwWm |=yu=DU= QOhQat xm |=xvwtv uOQw; CUO x@ |=Q@ 'CW=Ov Q@ QO |=xv} Ry =yxvwtv |oOvm =QB w Ow@v R=}v OQwt =yxO=OR= |@ wJQ=J uOw@ CUO QO x@ xHwD =@ "OW xO=iDU= xO=U |iO=YD |Q}oxvwtv VwQ R= 'OW=@ xat=HlJwm |=yx}L=v Kw]U QO =yOQw;Q@ |x@U=Lt "Ow@ sy=Qi VwQ u}= R= xO=iDU= u=mt= 'xvwtv |=yOL=wxOW xO=O K}[wD p@k |=yVN@ QO xm 'lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ R= xO=iDU= =@ �=yu=DU=�|=yxwQoQ} R R= |NQ@ QO O=OaD p}@k R= |mtm C=aq]= =yOQw;Q@ u}= |x@U=Lt |=Q@ "CiQo s=Hv= 'CU=R= R}v C=aq]= u}= xm 'Ow@ R=}v OQwt lJwm |=yx}L=v QO xat=H |=yQDt=Q=B R= |NQ@ Q=Okt =} |D}atHu}= R= xO=iDU= "CiQo Q=Qk xO=iDU= OQwt w OW G=QNDU= 1365 umUt w Twiv |twta |Q=tWQU p}=iu}= QO EL@ OQwt lJwm |=yx}L=v |=Q@ =yQoOQw;Q@ Q@ |mtm C=aq]= |ovym Q}F-=D |UQQ@ u=mt= 'C=aq]=w ?wJQ=J p}=i R= QwWm |=yu=DU= QO |Q=m|@ |ak=w MQv uOw@ swrat x@ xHwD =@ "CN=U sy=Qi =Q xr=kt=Hu; R= "CU= Q}PBu=mt= =yQoOQw;Q@ |=Q@ C}i}m syt |=yQ=}at OQw;Q@ =} x@U=Lt u=mt= '=yQ=QmD O=} R O=OaDxDi=}X=YDN= |xvwtv O=OaD w xOW xv}y@ QwWm pm K]U QO '|UQQ@ u}= QO R=}v OQwt |xvwtv |xR=Ov= xmQy C}i}m |=yxYNWt Q@ xvwtv |xR=Ov= Q}F-=D 'CU= |iO=YD Q}eDt l} �u=DU=� lJwm |x}L=v Qy x@"CU= |UQQ@ p@=k 'lJwm |=yx}L=v QO xvwtv |xR=Ov= Q=_Dv= OQwt Q=Okt |x@U=Lt R= TB QoOQw;Q@"CU= xOW s=Hv= SAS Q=Ri=sQv |xr}Uwx@ |U} wvxt=vQ@ R= xO=iDU= =@ j}kLD u}= QO C=@U=Lt |xty|=yxvwtv R= xO=iDU= ^=Lrx@ j}kLD C}y=t u}vJty w xOWx@U=Lt |=yQoOQw;Q@ O=} R ,=D@Uv O=OaD x@ xHwD =@"CU= xOW xO=iDU= hrDNt |=yQ=Owtv R= '=Q=m |=yOQw;Q@ ?=NDv= w =yxU}=kt uO=O s=Hv= |=Q@ '|Q=QmDC}i}m |=yQ=}at 4 1xOW xO=iDU= Q=}at Q=yJ R= 'lJwm |=yx}L=v |=Q@ OQw;Q@ hrDNt |=yVwQ C}i}m |xU}=kt Qw_vtx@|=]N =} |NU=B|@ |=]N Ovv=t |Q}oxvwtv Q}e |=y=]N ẁkw sOa ZQi =@ xm CW=O xHwD O}=@ "CU=p=U QO �|Q=m|@ MQv� xat=H QDt=Q=B |ak=w Q=Okt '1375 umUt w Twiv |twta |Q=tWQU QO |Q}oxR=Ov=G=QNDU= |Q=tWQU u}= p}=i R= pY=L ?wJQ=J R= xm |Q=QmD |=yxvwtv x@ xHwD =@ w CU= swrat 1375"OvOQw;Q@ w x@U=Lt p@=k =yQ=}at u}= 'CU= xOWxat=H swrat=v QDt=Q=B |ak=w Q=Okt w OQw;Q@ l} |=xvwtv `} RwD u}ov=}t u}@ Cw=iD xm |@} Q= � ;MQv |ak=w Q=Okt R}v pi w OW=@ s=i lJwm |x}L=v QO |Q=m|@ MQv OQw;Q@ p̂i Qo = "CU=|@} Q= OQw;Q@ 'OW=@ 1375 umUt w Twiv |twta |Q=tWQU R= lJwm |x}L=v u}= |Q=m|@210 Q=t; |xOmWywSB '1384 c
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=@Y |Q@m =|ra lvWwQ w =}vCN@ Q=O}@ u=tQ; 116R= CU= CQ=@a s=i lJwm |x}L=v |=Q@ |Q=m|@ MQv(11) dBias(p̂i) = E(p̂i)� pi = P1000j=1 p̂ij1000 � pi;xOW?=NDv= |xvwtv u}t=j QO s=i lJwm |x}L=v |Q=m|@ MQv OQw;Q@ |xOvyOu=Wv p̂ij xm"CU=Q=Okt w xOW OQw;Q@ Q}O=kt u}@ |=yCw=iD swO u=wD u}ov=}t xm =]N swO u=wD u}ov=}t �?OQw;Q@ w CU= xat=H u; R= umtt |=yxvwtv |xty QO xat=H swrat=v QDt=Q=B l} |=Q@ |ak=wR= CU= CQ=@a Q_v OQwt QDt=Q=B |=Q@ u;(12) dMSE(p̂i) = E(p̂i � pi)2 = 1000Xj=1 (p̂ij � pi)21000 :Vwo \UwD xm (ASE) =]N swO u=wD \UwDt w (ARE) |@Uv |=]N \UwDt �A'Ov=xOW |iQatlJwm |x}L=v |=Q@ OQw;Q@ |=yVwQ OQmrta |xU}=kt Qw_vtx@ �1994� w�=Q wR= Ov=CQ=@a(13) ARE = 100� 1I IXi=1 � p̂i � pipi �; w(14) ASE = 1I IXi=1 (p̂i � pi)2;|ak=w Q=Okt pi w 's=ilJwm |x}L=v QO |Q=m|@ MQv OQw;Q@ p̂i 'lJwm |=yx}L=v O=OaD I xm'QoOQw;Q@ Qy |=Q@ |UQQ@ u}= QO xm CU= QmP u=}=W "CU= s=ilJwm |x}L=v QO |Q=m|@ MQv|xU}=kt |=Q@ '?}DQD u}= x@ "O};|t CUO x@ ASE w ARE �Q=QmD Q=Ry� =yQ=QmD O=OaD x@"OwW|t xO=iDU= |}=tW Q=Owtv R= '=yQ=}at u}= Q_v R= =yQoOQw;Q@|Q}oxH}Dv w EL@ 4 2"OvwW|t |iQat Ov=xDiQo Q=Qk xO=iDU= OQwt =ypmW QO xm |}=yO=tv CUNv'|@}mQD QoOQw;Q@ :p(Sy)J: Statist: Res: Iran 2 (2005): 197-218 209
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117 |Q=m|@ MQv OQw;Q@ QO lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |xU}=kt'u} Ro}=H |@}mQD QoOQw;Q@ :p(Al)'|ak=w MSE w |@}mQD |=yOQw;Q@ R= xO=iDU= =@ ?:mQt QoOQw;Q@ :p(C-Sy)'|ak=w MSE w u} Ro}=H |@}mQD |=yOQw;Q@ R= xO=iDU= =@ ?:mQt QoOQw;Q@ :p(C-Al)'=yxwQo uRw u}ov=}t w |@}mQD QoOQw;Q@ R= xO=iDU= =@ ?:mQt QoOQw;Q@ :p(C-Sy-Av)'=yxwQo uRw u}ov=}t w u} Ro}=H |@}mQD QoOQw;Q@ R= xO=iDU= =@ ?:mQt QoOQw;Q@ :p(C-Al-Av)'|@}mQD QoOQw;Q@ R= xO=iDU= =@ u}=DU=�Rt}H QoOQw;Q@ :p(JS-Sy)'u} Ro}=H |@}mQD QoOQw;Q@ R= xO=iDU= =@ u}=DU=�Rt}H QoOQw;Q@ :p(JS-Al)|xawtHt w |@}mQD QoOQw;Q@ R= xO=iDU= =@ |vw}UQoQ |xOWp}OaD |@}mQD QoOQw;Q@ :p(Ad-Sy-Full)'OwHwt |mtm |=yQ}eDt pt=mw u} Ro}=H |@}mQD QoOQw;Q@ R= xO=iDU= =@ |vw}UQoQ |xOWp}OaD |@}mQD QoOQw;Q@ :p(Ad-Al-Full)'OwHwt |mtm |=yQ}eDt pt=m |xawtHt|vU |xv=}t w |@}mQD QoOQw;Q@ R= xO=iDU= =@ |vw}UQoQ |xOWp}OaD |@}mQD QoOQw;Q@ :p(Ad-Sy-M)"|mtm Q}eDt u} QDsyt u=wvax@ Q=m}@ C}atH|OOaDt |=ypmW R= '2VN@ QOEL@ OQwtlJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |xU}=kt Qw_vtx@QO =Q hrDNt |=yu=DU= QO lJwm |=yx}L=v |=Q@ =yQoOQw;Q@ |xty |@} Q= 1 pmW "CU= xOW xO=iDU=u}@ QO (p(Sy)) |@}mQD QoOQw;Q@ 'OwW|t xOy=Wt pmW u}= QO xm Qw]u=ty "OyO|t u=Wv Qo}Om} Q=vm"OwW|t |OQw;Q@sm ?Hwt xQ=wty w CU= |O=} R Q=}U@ |@} Q= |=Q=O =yQoOQw;Q@ u}=|=yQoOQw;Q@ OwW|t XNWt �2 pmW� O=} R |@} Q= |=Q=O |=yQoOQw;Q@ hPL w �1� pmW x@ xHwD =@

lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |@} Q= "1 pmW208 Q=t; |xOmWywSB '1384 c
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=@Y |Q@m =|ra lvWwQ w =}vCN@ Q=O}@ u=tQ; 118Q}=U x@ C@Uv �p(JS-Al) w p(JS-Sy)� u}=DU=�Rt}H w �p(C-Al-Av) w p(C-Sy-Av)� ?:mQt"OvQ=O |QDsm |@} Q= =yQoOQw;Q@Q=vm QO =Q hrDNt |=yu=DU= QO lJwm |x}L=v |=Q@ =yQoOQw;Q@ x@ \w@ Qt MSE xm 3 pmW x@ xHwD =@C@Uv p(C-Sy-Av) w p(C-Al-Av) 'p(JS-Sy) 'p(JS-Al) QoOQw;Q@ Q=yJ 'OyO|t u=Wv Qo}Om}Q=yJ u}= MSE u=wD|t '=yQoOQw;Q@ Q}=U hPL =@ "OvQ=OQwNQ@ |QDsm MSE R= Qo}O |=yQoOQw;Q@ x@"OQm xOy=Wt Qo}Om} Q=vm QO 4 pmW QO =Q QoOQw;Q@

lJwm |=yx}L=v |=Q@ xO} RoQ@ QoOQw;Q@ Q=yJ |@} Q= "2 pmW

lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ R= l} Qy MSE "3 pmWJ: Statist: Res: Iran 2 (2005): 197-218 207
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119 |Q=m|@ MQv OQw;Q@ QO lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |xU}=kt

lJwm |=yx}L=v |=Q@ xO} RoQ@ |=yQoOQw;Q@ MSE "4 pmW

u=DU= QO Q=_Dv= OQwt |xvwtv |xR=Ov= p@=kt QO lJwm |=yx}L=v |=Q@ xO} RoQ@ QoOQw;Q@ Q=yJ |@} Q= "5 pmW

u=DU= QO Q=_Dv= OQwt |Q}oxvwtv QUm p@=kt QO lJwm |=yx}L=v |=Q@ xO} RoQ@ QoOQw;Q@ Q=yJ |@} Q= "6 pmW206 Q=t; |xOmWywSB '1384 c
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=@Y |Q@m =|ra lvWwQ w =}vCN@ Q=O}@ u=tQ; 120u=DU= l}miD x@ |Q}oxvwtv QUm w xvwtv |xR=Ov= \UwDt "3 pwOHQUm \UwDt \UwDt u=DU= s=v Om|Q}oxvwtv xvwtv |xR=Ov= u=DU=0 000977 330 |RmQt 000 000984 717 uq}o 010 000976 1074 u=QOvR=t 020 000974 1242 |kQW u=H}=@ QP; 030 000940 662 |@ Qe u=H}=@ QP; 040 000925 441 x=Wv=tQm 050 000930 810 u=DURwN 060 000949 942 TQ=i 070 000934 463 u=tQm 080 000982 1609 u=U=QN 090 000968 1092 u=yiY= 100 000919 319 u=DUJwr@ w u=DU}U 110 000948 341 u=DUOQm 120 000975 436 u=Oty 130 000989 198 |Q=}DN@ w p=LtQ=yJ 140 000954 361 u=DUQr 150 000918 103 sq}= 160 000969 111 OtL=Q} w@ w x} wr}oym 170 000911 154 QyWw@ 180 000971 461 u=HvR 190 000913 126 u=vtU 200 000891 220 OR} 210 000957 218 u=oRtQy 220 000970 2967 u=QyD 2316 |=yu=DU=� OtL=Q} w@ w x} wr}oym w sq}= |=yu=DU= |=Q@ 'OwW|t x_Lqt 4 pmW QO xm Qw]u=tyQO V}=Ri= u}= xm OUQ|t Q_v x@ "CU= xO=O MQ =yVwQ s=tD QO MSE Q=Okt QO |O=} R V}=Ri= �17 wxvwtv |xR=Ov= Q=_Dv= OQwt Q=Okt 3 pwOH "OW=@v =yu=DU= u}= QO xvwtv |xR=Ov= =@ \=@DQ=|@ MSE Q=OktQwmPt |=yu=DU= 'pwOH u}= x@ xHwD =@ "OyO|t u=Wv =Q u=DU= Qy x@ \w@ Qt |Q}oxvwtv QUm u}vJty w|xR=Ov= p@=kt QO xO} RoQ@ VwQ Q=yJ |@} Q= "OvDUy xvwtv |xR=Ov= |=Q@ Q=_Dv= OQwt Q=Okt u} QDsm |=Q=O=ypmW u}= |UQQ@ =@ "CU= xOW sUQ 6 w 5 |=ypmW QO ?}DQDx@ 'Q=_Dv= OQwt |Q}oxvwtv QUm w xvwtvJ: Statist: Res: Iran 2 (2005): 197-218 205
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121 |Q=m|@ MQv OQw;Q@ QO lJwm |=yx}L=v |=Q@ OQw;Q@ |=yVwQ |xU}=kt|xR=Ov= xm OQwt wO QO RHx@ '|Q}oxvwtv QUm w xvwtv |xR=Ov= V}=Ri= =@ =yQoOQw;Q@ |@} Q= xm OwW|t x_LqtMSE Q=Okt 7 pmW "OyO|tv u=Wv OwN R= |Y=N OvwQ 'Ov=xO=O X=YDN= OwN x@ =Q |oQR@ |xvwtvxHwD =@ "OyO|t u=Wv hrDNt |=yu=DU= |=Q@ Q=_Dv= OQwt |xvwtv |xR=Ov= p@=kt QO =Q xO} RoQ@ VwQ Q=yJ'lJwm |x}L=v l} QO xvwtv |xR=Ov= V}=Ri= =@ OQ=wt ?re= QO xm OwW|t \=@vDU= xvwou}= 'pmW u}= x@MSE 'pmW u}= QO "O@=}|t Vy=m x}L=v u; |=Q@ lJwm |x}L=v QoOQw;Q@ |=]N swO u=wD u}ov=}t&Ovm|t Q=}DN= =Q |oQR@ Q=}U@ Q}O=kt w CU= Q=O}=B=v '450 R= QDsm Q=_Dv= OQwt |=yxR=Ov= |=Q@ =yQoOQw;Q@

u=DU= QO Q=_Dv= OQwt |xvwtv |xR=Ov= p@=kt QO lJwm |=yx}L=v |=Q@ xO} RoQ@ QoOQw;Q@ Q=yJ MSE "7 pmW

u=DU= QO Q=_Dv= OQwt |Q}oxvwtv QUm p@=kt QO lJwm |=yx}L=v |=Q@ xO} RoQ@ QoOQw;Q@ Q=yJ MSE "8 pmW204 Q=t; |xOmWywSB '1384 c


 [
 D

ow
nl

oa
de

d 
fr

om
 js

ri
.s

rt
c.

ac
.ir

 o
n 

20
25

-1
1-

29
 ]

 

                            15 / 22

https://jsri.srtc.ac.ir/article-1-152-en.html
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w�i =@ ?:mQt |=yQoOQw;Q@ ASE "18 pmWJ: Statist: Res: Iran 2 (2005): 197-218 199

 [
 D

ow
nl

oa
de

d 
fr

om
 js

ri
.s

rt
c.

ac
.ir

 o
n 

20
25

-1
1-

29
 ]

 

                            20 / 22

https://jsri.srtc.ac.ir/article-1-152-en.html
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