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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 124xtOkt 1R= |}=tv |xO=wv=NQ} R x@ jraDt |a} RwD R= n |xR=Ov=x@ |iO=YD |=xvwtv Xn ': : : 'X2 'X1 O}vm ZQi`@=D CLD � QDt=Q=B OQw;Q@ |UQQ@ x@ xr=kt u}= QO "s} R=OQB|t u; |iQat x@ 2 VN@ QO xm OW=@ =y`} RwD|:rm pmW x@ (WBLF ) pO=aDt |vRw u=} R(1) LWB(�; �) = wn q(�) nXi=1(T (Xi)� �(X ))2 + (1� w)q(�)(�(X )� �)2;`k=w QO u=} R `@=D u}= "CU= � QDt=Q=B QoOQw;Q@ �(X ) w q(�) > 0 '0 < w < 1 u; QO xm s} R=OQB|tu=tRsy Qw]x@ xm CU= xOW |L=Q] |=xvwox@ w CU= �1994� QvrR \UwD xOW |iQat u=} R `@=D R= |t}taD|=yu=} R `@=D QO "OQ}o|t Q_v QO � QDt=Q=B OQw;Q@ QO =Q |@=}OQw;Q@ CkO u}vJty w VR=Q@ |} wm}v Q=}at wO=Q xOW O=} Q=}at wO R= |m} \ki xO=iDU= OQwt u=} R `@=D '|Q=t; |=yp}rLD QFm = QO xO=iDU= OQwt pwtat|} wm}v |xr�Ut QDV}@ 'swO |=yu=wD u} QDtm VwQx@ |@=}OQw;Q@ |xr�Ut QO 'p=Ft |=Q@ "OQ}o|t Q_v QOxHwD QoOQw;Q@ CkOx@ '=]N swO |xHQO u=} R `@=D R= xO=iDU= QO xmu; p=L OW=@|t xHwD OQwt VR=Q@Qov=}@ CU=Q CtU CQ=@a u}DUNv '�1� |vRw pO=aDt u=} R `@=D QO OwW|t xO}O xm Qw]u=ty "OwW|t|=yu=} R `@=D uwt=Q}B QDV}@ |xar=]t |=Q@ "CU= QoOQw;Q@ CkO Qov=}@ CQ=@a u}twO w VR=Q@ |} wm}v"OQm xaH=Qt �1994� QvrR |xr=kt x@ u=wD|t u; X=wN w pO=aDt"CU= xOW s=Hv= |vRw pO=aDt w pO=aDt u=} R |=y`@=D =@ x]@=Q QO |irDNt C=ar=]t Q}N= |=yp=U QOCUmW u=tR u}ov=}t OQw;Q@ '|vRw pO=aDt u=} R `@=D |iQat R= TB �1994� QvrR w RQo} QOwQ 'p=Ft |=Q@p=tQv `} RwD |=yu}ov=}t u=tRty |=yOQw;Q@ '�1992� s}m w nv=J "Ovvm|t x�=Q= u=} R `@=D u}= CLD =Q|=yQoOQw;Q@ �1998� nv=U w s}m 'nv=J u}vJty "OvOQw; CUO x@ pO=aDt u=} R `@=D CLD =Q xQ}eDtOvJuDiQo Q_v QO =@ w |vRw pO=aDt u}vJty w pO=aDt u=} R `@=D CLD =Q uU=wB `} RwD l} u}ov=}t |]NutQO=QDU= w Vwo '|*O x@ u=wD|t xv}tR u}= QO xOW s=Hv= C=ar=]t Q}=U R= "OvOQm xar=]thrDNt |=yuRw"OQm xQ=W= �2004 '2003� xO=RQeY= w |QHvU w '�1999� |v=Dw= '�2001� =@r=W '�1999�=Q xO=wv=N u}= X=wN R= |[a@ w |iQat =Q =y`} RwD R=|}=tv |=xO=wv=NQ} R =OD@= 2VN@ QO 'xr=kt u}= QO�1� u=} R `@=D |=Q@ xO=wv=N u}= QO w�=Q�Qt=Qm u}}=B u=Qm ltm x@ =Q ?U=vt q(�) u}vJty "s}vm|t xar=]t=y`} RwD R= |}=tv xO=wv=NQ} R QO =Q �T=}kt QDt=Q=B R}@ QoOQw;Q@ |:rm CQwY 3 VN@ QO "s} Qw;|t CUO x@'|]N |=yQoOQw;Q@ |R}@ u=} R w xQ]=Nt `@=D u}vJty "s} Qw;|t CUO x@ |vRw pO=aDt u=} R `@=D CLD|=yQoOQw;Q@ uOw@ |vDiQ}PB=v w uOw@ |vDiQ}PB 4 VN@ QO "s}vm|t x@U=Lt =Q AT (X ) + B pmWx@|@ QHD R}@ QoOQw;Q@ 5 VN@ QO "s}vm|t |UQQ@ B w A hrDNt Q}O=kt |=R=x@ =Q AT (X ) +B |]Nc
(2005) J. Stat. Res. Iran 2 185
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125 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@|@D=QtxrUrU R}@ QoOQw;Q@ uOQw; CUO x@ R= TB QN; VN@ QO w s} Qw;|t CUO x@ =Q � T=}kt QDt=Q=B"s}vm|t xar=]t =Q =yQoOQw;Q@ u}= uOw@ |vDiQ}PB 'GwORt w VN@|y=o ;=v |=yu}W}B CLD T=}kt QDt=Q=B=y`} RwD R= |}=tv |xO=wv=NQ} R l} |iQat 21� g(x� ) p=tDL= |r=oJ `@=D =@ |a} RwD R= n |xR=Ov=x@ |iO=YD |=xvwtv Xn ': : : 'X2 'X1 O}vm ZQi|r=oJ `@=D C=kw= |y=o "CU= swrat |a@=D R}v g w (� > 0) swrat=v T=}kt QDt=Q=B � u; QO xm OW=@:CWwv Q} R CQwYx@ u=wD|t =Q q=@(2) f(x; �) = c(x)��# exp��T (x)� �; � > 0;|xQ=t; l} T (X) u}vJty "CU= swrat w C@=F |Q=Okt R}v # w � = � r 'x R= |a@=D c(x) u; QO xms-=wD p=tDL= |r=oJ `@=D '�2� pOt x@ xHwD =@ "CU= Gamma(#; �) `} RwD =@ � |=Q@ pt=m w xOvU@:R= CU= CQ=@a X = (X1; : : : ; Xn) |iO=YD |xvwtv(3) f(x ; �) = c(x ; n)��n# exp��S(x)� �; � > 0;T (X ) u}vJty 'S(X ) =Pni=1 T (Xi) = nT (X ) w � = �r 'c(x ; n) = nQi=1 c(xi) u; QO xm:R= Ov=CQ=@a �3� pOt R= |}=yp=Ft "CU= Gamma(n#; �) `} RwD =@ xQ=t; l}w swrat |� =@ Gamma(�; �) &=t=o `} RwD �;c(x ; n) = nYi=1 x��1i�(�) ; S(X ) = nXi=1 Xi;# = n�; � = �(� = �; r = 1);s-=wD p=tDL= |r=oJ `@=D =@f(x ;�) = � nYi=1 x��1i�(�)���n� exp�� nPi=1xi� �; xi > 0; i = 1; : : : ; n:184 c
(2005) J. Stat. Res. Iran 2
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 126=@ N(0; �2) &p=tQv `} RwD �?c(x ; n) = (2�)�n2 ; S(X ) = 12 nXi=1 X2i ;# = n2 ; � = �2(� = �; r = 2);s-=wD p=tDL= |r=oJ `@=D wf(x ;�2) = (2�)�n2 (�2)�n2 exp�� nPi=1x2i2�2 �; xi 2 R; i = 1; : : : ; n:=@ IG(1; �) &uwQ=w |Uw=o `} RwD �Ac(x ; n) = � nQi=1 2�x3i�� 12 ; S(X ) = 12 nPi=1 1Xi ;# = n2 ; � = 1� (� = �; r = �1);s-=wD p=tDL= |r=oJ `@=D wf(x ;�) = � nQi=1 2�x3i�� 12�n2 exp���P 1xi2 �; xi > 0; i = 1; : : : ; n:w swrat |� =@ W(�; �) &p@}=w `} RwD �Cc(x ; n) = �n nQi=1x��1i ; S(X ) = nPi=1X�i ;# = m; � = ��(� = �; r = �);s-=wD p=tDL= |r=oJ `@=D wf(x ; �) = �n nQi=1x��1i ��m� exp�� nPi=1x�i�� �; xi > 0; i = 1; : : : ; n:=@ Rayleigh(�) &|r}=Q `} RwD �Ec(x ; n) = nQi=1xi; S(X ) = 12 nPi=1X2i ;# = n; � = �2(� = �; r = 2);s-=wD p=tDL= |r=oJ `@=D wf(x ;�) = � nQi=1xi���2n exp�� nPi=1x2i2�2 � ; xi > 0; i = 1; 2; : : : ; n:c
(2005) J. Stat. Res. Iran 2 183
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127 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@u}= QO � = �r QDt=Q=B |vDiQ}PB |]N |=yQoOQw;Q@ w �2� |=y`} RwD |xO=wv=N X=wN R= |[a@|QiaH u}vJty "CU= xOW x�=Q= �1996� |yr=Ctav w u=}UQ=B \UwD |B wQDv; u=} R `@=D CLD xO=wv=N`@=D CLD =y`} RwD R= xO=wv=N u}= QO =Q � QDt=Q=B |vDiQ}PB Tm =t}v}t QoOQw;Q@ �2002� u=Q=mty w |v=RwHxr=kt u}= QO "Ov=xOQw; CUO x@ Q=Ov=Qm u}}=B R= |QDt=Q=B |=y=[i QO =OQw=v T=}kt |=]N swO u=wD u=} R`@=D l} q(�) u; QO xm s} Qw; CUO x@ �1� |vRw pO=aDt u=} R `@=D CLD =Q � = � r QoOQw;Q@ s}y=wN|tQO w�=Q�Qt=Qm u}}=B u=Qm xm O=O u=Wv u=wD|t |DL=Qx@ �2� |r=oJ R= xO=iDU= =@ "CU= � R= ?U=vt C@FtOQw;Q@ QO xm OUQ|t Q_vx@ |k]vt 'u}= Q@ =v@ "CU= �2# Q@=Q@ =y`} RwD R= xO=wv=N u}= QO � ?} Q==v OQw;Q@u=} R `@=D CQwY u}= QO "OwW xDiQo Q_v QO 1�2 Q@=Q@ q(�) '|vRw pO=aDt u=} R `@=D CLD � = �r QDt=Q=B:OwW|t p}O@D Q} R CQwYx@ �1� |vRw pO=aDt(4) LWB(�; �(x )) = wn nXi=1 �T (xi)� �(x )� �2 + (1� w)��(x )� � 1�2;"CU= =OQw=v T=}kt |=y=]N swO u=wD u=} R `@=D R= |@ Q[t 'CU=Q CtU swO CQ=@a u; QO xm|vRw pO=aDt u=} R `@=D CLD '� QDt=Q=B R}@ QoOQw;Q@ 3`@=D u}vJty "s} Qw;|t CUO x@ �4� |vRw pO=aDt u=} R `@=D CLD =Q � QDt=Q=B R}@ QoOQw;Q@ VN@ u}= QOuwQ=w |=t=o `} RwD O}vm ZQi "s}vm|t x@U=Lt =Q AT(X )+B |]N |=yQoQw;Q@ |R}@ u=} R w xQ]=Nt:s} Q}o@ Q_v QO � QDt=Q=B |=Q@ u}W}B `} RwD u=wvax@ =Q Q} R p=tDL= |r=oJ `@=D w � w � |=yQDt=Q=B =@(5) �(�) = �� exp��k�� ��(�)��+1 ; � > 0; �; � > 0:CLD �1� |=y`} RwD |xO=wv=N QO =Q � T=}kt QDt=Q=B R}@ QoOQw;Q@ u=wD|t 1 |x}[k w 1 sr R= xO=iDU= =@"OQw; CUO x@ �4� |vRw pO=aDt u=} R `@=D:R= CU= CQ=@a �4� |vRw pO=aDt u=} R `@=D CLD � QDt=Q=B R}@ QoOQw;Q@ 1 sr(6) �WB(X ) = wT (X ) + (1� w)�B(X );CLD R}@ QoOQw;Q@ �B(X ) = E[ 1� jX ]E[ 1�2 jX ] w =yT (Xi) u}ov=}t T (X ) = 1n Pni=1 T (Xi) u; QO xm"CU= =OQw=v T=}kt |=y=]N swO u=wD u=} R `@=D182 c
(2005) J. Stat. Res. Iran 2
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 128:s} Q=O �4� |vRw pO=aDt u=} R `@=D R= xO=iDU= =@ "u=yQ@r(x ; �) = E(LWB(�; �(X ))jX = x )= wn nXi=1(T (Xi)� �(X ))2E�1� ����X = x�+ (1� w)E���(X )� � 1�2����X = x�;"O};|t CUO x@ �6� |x]@=Q � x@ C@Uv dd� r(x ; �) = 0 |xrO=at pL =@ w� QDt=Q=B |wQ u}W}B `} RwD u=wvax@ =Q �4� p=tDL= |r=oJ `@=D =@ uwQ=w |=t=o `} RwD O}vm ZQi p=Lx@ � u}UB `} RwD O=O u=Wv u=wD|t �3� s-=wD p=tDL= |r=oJ `@=D R= xO=iDU= =@ w |DL=Qx@ 's} Q}o@ Q_v QO=@ 'u}= Q@ =v@ "CU= � + nT (x ) w n#+ � |=yQDt=Q=B =@ uwQ=w |=t=o `} RwD l} R}v X = x \QW:O=O u=Wv u=wD|t ,=t}kDUt w uwQ=w |=t=o `} RwD X=wN R= xO=iDU=(7) E�1� ����X = x� = n#+ �� + nT (x ) ;(8) E� 1�2 ����X = x � = (n#+ �)(n#+ �+ 1)� + nT (x ) :"OQm C=@F= |DL=Qx@ =Q Q} R |x}[k u=wD|t 1 sr w q=@ |=yx]@=Q R= xO=iDU= =@ p=LQO =@ w �4� |vRw pO=aDt u=} R `@=D CLD �2� |=y`} RwD |xO=wv=N QO � QDt=Q=B R}@ QoOQw;Q@ 1 |x}[kCU= CQ=@a � QDt=Q=B |wQ u}W}B `} RwD u=wvax@ �5� p=tDL= |r=oJ `@=D =@ uwQ=w |=t=o `} RwD uDiQo Q_v:R=�WB(X) = wT (X) + (1� w)� + nT (X)n#+ �+ 1= AT (X) +B;(9) u; QO xmA = w + (1� w)nn#+ �+ 1 ; B = (1� w)�n#+ �+ 1 :CQwY u}= Q}e QO w w < A < 1 x=ou; '# > 1 Qo = w B > 0 xm CU= K[=w 1 |x}[k QO"w < A < A(w; #) = 1# � w � 1# � 1� = w + 1�w#c
(2005) J. Stat. Res. Iran 2 181
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129 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@`@=D CLD =Q AT (X ) +B pmWx@ |]N |=yQoOQw;Q@ |R}@ |xQ]=Nt w xQ]=Nt `@=D 2 |x}[k QO"s}yO|t x�=Q= �4� |vRw pO=aDt u=} RCU= CQ=@a �4� |vRw pO=aDt u=} R `@=D CLD AT (X)+B |]N QoOQw;Q@ |xQ]=Nt `@=D 2 |x}[k:R=RWB(�; AT +B) = #nf(A� w)2 + w(n� w)g+ w�(A� 1)#+ B� �2+ (1� w)�(A#� 1) + B� �2 :(10)|wQ �5� p=tDL= |r=oJ `@=D =@ uwQ=w |=t=o u}W}B `} RwD CLD AT (X) +B |R}@ |xQ]=Nt 'u}vJty:CU= Q} R CQwYx@ � QDt=Q=BrWB(�;AT +B) = #nf(A� w)2 + w(n� w)g+ wf(A� 1)#g2+ (1� w)(A# � 1)2 + 2f(A#� 1) + w(1� #)g�B�+ �(� + 1)�2 B2:(11) :CU= |QwQ[ =Hu}= QO xDmv wO QmPDOv=CQ=@a ?}DQDx@ T (X ) |R}@ u=} R w xQ]=Nt `@=D B = 0 w A = 1 uO=O Q=Qk =@ 2 |x}[k QO �:R=(12) RWB(�; T ) = #nf(1� w)2 + w(n� w)g+ (1� w)(# � 1)2; w(13) rWB(�; T ) = #nf(1� w)2 + w(n � w)g+ (1� w)(# � 1)2:QO xm OQm x�=Q= RWB(�; AT + B) |=Q@ =Q pO=at |}=ypwtQi u=wD|t |oO=Ux@ 2 |x}[k QO �|x]@=Q |=Q@ pO=at CQwY wO "OvW=@ O}it |Oa@ |=yVN@ QO =yQoOQw;Q@ X=wN R= |[a@ C=@F=:R= Ov=CQ=@a 2 |x}[k QO �10�RWB(�; AT +B) = #nf(A� w)2 + w(n � w)g+�(A� 1)#+ B� �2+ (1� w)(# � 1)�2A#� 1� #+ 2B� � ;(14)180 c
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 130wRWB(�; AT +B) = #nf(A� w)2 + w(n � w)g+�(A#� 1) + B� �2+ w(1� #)�2A#� #� 1+ 2B� � :(15) |]N |=yQoOQw;Q@ uOw@ |vDiQ}PB=v w uOw@ |vDiQ}PB 4AT +B|=y`} RwD |}=tv |xO=wv=NQ} R QO =Q �T=}kt QDt=Q=B |=Q@AT +B |]N |=yQoOQw;Q@ |xOQ 'VN@ u}= QOOQw;Q@ Qy |=Q@ OQwt Qy QO w XNWt =Q � QDt=Q=B |vDiQ}PB=v |=yQoOQw;Q@ s=tD w s} Q}o|t Q_v QO �2�"s}vm|t |iQat ?U=vt |=yxOvvm?wret |vDiQ}PB=vQO "OW=@ [0;1) =ypta |=[i w � = (0;1) |va} 'R+ QDt=Q=B |=[i O}vm ZQi 3 |x}[kAT (X)+B |]N QoOQw;Q@ '�4� |vRw pO=aDt u=} R `@=DCLD �2� |=y`} RwD |xO=wv=N QO � QDt=Q=B OQw;Q@:OW=@ Q=QkQ@ Q} R \}=QW R= |m} x=oQy CU= |vDiQ}PB=v QoOQw;Q@ l}&B < 0 =} A < 0 �;&B = 0 w A 6= A�(#) �?&B > 0 w A > max� 1# ; 1	 �A&B > 0 w A = 1 ; # > 1 �C"# = 1 w A < w ; B > 0 �E"CU= A�(#) = w + n(1�w)n#+1 u; QO xm"u=yQ@'u}= Q@ =v@ w Ovm Q=}DN= C@Ft p=tDL= =@ =Q |ivt Q}O=kt Ov=wD|t AT + B Cr=L u}= QO �;"OwW|t ?wret maxf0; AT +Bg |xr}Uwx@ Cr=L u}= QO AT +BQ=Okt st}v}t RWB(�; AT ) xm OQm u}}aD |Qw] =Q A Q=Okt u=wD|t OW=@ B = 0 Qo = �?RWB(�; AT ) 'A = A�(#) |=R=x@ O=O u=Wv u=wD|t |oO=Ux@ "Ovm Q=}DN= =Q OwNc
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131 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@\UwD AT (X) x=ou; 'A 6= A�(#) Qo = 'u}= Q@ =v@ "Ovm|t Q=}DN= =Q OwN Q=Okt u} QDtm"CU= |vDiQ}PB=v w 'xOW ?wret A�(#)TA > 1 |=R=x@ OW=@ # > 1 w B > 0 Qo = xm O=O u=Wv u=wD|t |oO=Ux@ Cr=L u}= |=Q@ �A'� 2 � Qy |=Q@ wRWB(�; AT +B) > RWB(�; T ):# < 1 xm |Dr=L QO u}vJty "OwW|t ?wret T \UwD Cr=L u}= QO AT +B 'u}= Q@ =v@'� 2 � Qy |=Q@ xm O=O u=Wv u=wD|t |oO=Ux@ A > 1# wRWB(�; AT +B) > R��; 1#T +B�:|xH}Dv wO j}irD =@ "OwW|t ?wret 1#T +B \UwD Cr=L u}= QO AT +B 'u}= Q@ =v@|vDiQ}PB=v A > maxf 1# ; 1g w B > 0 |=R=x@ AT +B |:rm Cr=L QO Cio u=wD|t q=@"CU=T |xr}Uwx@ AT +B xm O=O u=Wv u=wD|t '# > 1 w B > 0 w A = 1 xm |Dr=L QO �C"RWB(�; AT +B) > RWB(�; T ) '� 2 � Qy |=Q@ |va} OwW|t ?wret�13� w �12� w �10� \@=wQ ltm =@ w |oO=Ux@ # = 1 w B > 0w A < w xm |Dr=L QO �E'� 2 � Qy |=Q@ xm O=O u=Wv u=wD|tRWB(�; AT +B) > RWB��; wT + B(1� w)1�A �:"OwW|t ?wret wT + B(1�w)1�A \UwD AT +B Cr=L u}= QO 'u}= Q@ =v@QoOQw;Q@ AT + B Q}O=kt u}= |=R=x@ xm s}vm|t u}}aD |=xvwox@ =Q (A;B) 2 R2 Q}O=kt 'xt=O= QO"OW=@ �4� |vRw pO=aDt u=} R `@=D CLD �2� |=y`} RwD |xO=wv=N QO � QDt=Q=B |vDiQ}PBAT +B '�4� |vRw pO=aDt u=} R `@=D CLD �2� |=y`} RwD |xO=wv=N QO � QDt=Q=B OQw;Q@ QO 4 |x}[k:OW=@ Q=QkQ@ Q} R \}=QW R= |m} x=oQy CU= |vDiQ}PB QoOQw;Q@ l}&w < A < 1; B > 0 ; # > 1 �;"w < A < A(w; #); B > 0 ; # < 1 �?178 c
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 132"A(w; #) = 1# � w( 1# � 1) u; QO xm|=y`} RwD |xO=wv=N QO '� QDt=Q=B |=Dm} R}@ QoOQw;Q@ 's}O=O u=Wv 1 |x}[k QO xm Qw]u=ty "u=yQ@AT +B CQwYx@ OwW|t h} QaD �5� CQwYx@ � |wQ u}W}B `} RwD xm |akwt �4� u=} R `@=D CLD '�2�u; QO xm CU=A = w + n(1� w)n#+ �+ 1 ; B = (1� w)�n#+ �+ 1 ::s} Q}o|t Q_v QO =Q Q} R Cr=L wO p=L'# > 1 �1�w w u}@ A |va} T ?} Q[ Cr=L u}= QO 'n > 1 w � > 0 '0 < w < 1 xm =Hu; R=|=R=x@ AT +B |=Dm} R}@ QoOQw;Q@ xm OyO|t u=Wv u}= w B > 0 u}vJty w OQ=O Q=Qk 1"CU= |vDiQ}PB |QoOQw;Q@ '# > 1 xm |Dr=L QO B > 0 w w < A < 1'# < 1 �2�xmCU= K[=w u}vJty 'A = w+ (1�w)nn#+�+1 < A(w; #) O=O u=Wv u=wD|tCr=L u}= QOA(w; #) = 1#�w( 1#�1) ww u}@A|va} T ?} Q[Cr=L u}= QO 'u}= Q@ =v@ "A > w|=R=x@ AT + B '# < 1 xm |Dr=L QO xm OyO|t u=Wv u}= w CU= B > 0 w"CU= � |=Q@ |vDiQ}PB |QoOQw;Q@ B > 0 w w < A < A(w; #)=Q Q_v OQwt |xOW xO=O QoOQw;Q@ Qy 'CU= QwyWt �1951� C}q@ VwQ x@ xm |OL R}@ pqODU=OQwt QoOQw;Q@ =@ =yu; |R}@ |xQ]=Nt p[=iD xm Ovm|t |yOu=t=U R}@ |=yQoOQw;Q@ R= |=xr=@vO CQwYx@|QoOQw;Q@ Q} R |x}[k QO 'VwQ u}= R= xO=iDU= =@ "Ovm|t p}t QiY CtU x@ |@U=vt |x@DQt CLD Q_v"s}vm|t x�=Q= =Q |vDiQ}PBCU= � QDt=Q=B |=Q@ |vDiQ}PB QoOQw;Q@ l} A�(#)T (X) '�4� |vRw pO=aDt u=} R `@=D CLD 5 |x}[k"CU= xOW h} QaD 3 |x}[k QO A�(#) = w + n(1�w)n#+1 u; QO xm|=xr=@vO OL A�(#)T (X) xm CU= K[=w 1 |x}[k R= xO=iDU= =@ OwW|t x_Lqt xm Qw]u=ty "u=yQ@CU= 1m w 1m |=yQDt=Q=B =@ uwQ=w |=t=o u}W}B |=y`} RwD R= xr=@vO l} x@ C@Uv �9� R}@ |=yQoOQw;Q@ R=R}@ QoOQw;Q@ '1 |x}[k ltm =@ w u}W}B `} RwD u}= uDiQo Q_v QO =@ Cr=L u}= QO "�m ! 1 |Dkw�c
(2005) J. Stat. Res. Iran 2 177
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133 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@:R= CU= CQ=@a �9��mWB(X ) = �w + n(1� w)n#+ 1m + 1�T (X ) + (1� w) 1mn#+ 1m + 1= AmT (X) +Bm:" limm!1 �mWB(X ) = A�(#)T (X ) xm CU= K[=wuOw@ |vDiQ}PB u=wD|t |DL=Qx@ �1951� C}q@ VwQ ltmx@ w q=@ |xH}Dv R= xO=iDU= =@ p=L|=yQDt=Q=B =@ =t=o uwQ=w u}W}B `} RwD p=tDL= |r=oJ `@=D Qo = 'Qw_vt u}O@ "CiQo xH}Dv =Q A�(#)T (X )OwW|t swrat |oO=Ux@ '� ?UL Q@ xQ]=Nt `@=D |oDUw}B R= xO=iDU= =@ 's}yO u=Wv �m(�) =@ =Q 1m ' 1m'" > 0 '�0 2 � l} |=R=x@ xmZ �0+"�0�" �m(�)d� > k ( 1m ) 1m�( 1m ) ; "CU= C@Ft OOa l} k u; QO xmR= xO=iDU= =@ w r�m = r(�m; A�(�)T ) 'rm = r(�m; AmT + Bm) ?=NDv= =@ '|iQ] R=xm OwW|t swrat xO=U C=@U=Lt |NQ@ w �11� |x]@=Qrm � r�m = 1mkm; 'u}= Q@ =v@ " limm!1km = 0 u; QO xmR �0+"�0�" �m(�) d�rm � r�m > ( 1m ) 1m k�( 1m )1mkm= ( 1m ) 1m�(1+ 1m ) � kkm !1; m!1"Ovm|t C=@F= =Q �4� u=} R `@=D CLD A�(�)T QoOQw;Q@ uOw@ |vDiQ}PB u}= w"s}vm|t XNWt =Q |vDiQ}PB QoOQw;Q@ l} R= |Qo}O |xOQQ} R 'Q} R |x}[k QOAT +B '�4� |vRw pO=aDt u=} R `@=D CLD �2� |=y`} RwD |xO=wv=N QO � QDt=Q=B OQw;Q@ QO 6 |x}[k"b < 0 4 u; QO xm '0 < B < b(1� w) 'A = w Qo = CU= |vDiQ}PB QoOQw;Q@ l}176 c
(2005) J. Stat. Res. Iran 2

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
js

ri
.1

.2
.1

23
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
ri

.s
rt

c.
ac

.ir
 o

n 
20

26
-0

5-
21

 ]
 

                            11 / 19

http://dx.doi.org/10.18869/acadpub.jsri.1.2.123
https://jsri.srtc.ac.ir/article-1-142-en.html


|v=RwH |QiaH OtLt w u=}UQ=B OtL= 134Q} R |xOWv xO}r=tQv |r=oJ =@ �xQU=v� u}W}B `} RwD |=Q=O � xmu}= ZQi w � = 1� ?=NDv= =@ "u=yQ@:CU=�m(�) = �m�1 exp� Bm1� w��; � > 0;|=Q@ xm OQ=O OwHw |m0 O=O u=Wv u=wD|t 'OW=@ (0;1) R= xO}y=@D=v ?OLt |xawtHtQ} R l} A Qo ='" > 0 l} w m > m0ZA �m(�) d� > ":Q} R CQwYx@ �9� |x]@=Q R= xO=iDU= =@ w �4� u=} R `@=D CLD �m u}W}B |r=oJ x@ C@Uv � R}@ QoOQw;Q@:Ow@ Oy=wN�mWB(X) = �w + n(1� w)n� +m+ 1�T + Bmn� +m+ 1= AmT +Bm:w �11� |x]@=Q R= xO=iDU= =@ w r�m = r(�m; wT + B) 'rm = r(�m; AmT + Bm) ?=NDv= =@xm O=O u=Wv u=wD|t 'xO=U C=@U=Lt |NQ@rm � r�m = � B1� w�m mm�(m)k�m:|vDiQ}PB C=@F= u}= w B1�w < b Qo = CU= QiY Q@=Q@ limm!1� B1�w�m mm�(m) xm OwW|t j}kLD |oO=Ux@"Ovm|t C=@F= =Q b < 0 4 w B < b(1� w) u; QO xm wT +B QoOQw;Q@ uOw@:CU= |QwQ[ =Hu}= QO xDmv OvJ QmPD�10� |x]@=Q R= xO=iDU= =@ �RWB(�; A�(#)T (X )) = #nf(A�(#)� w)2 + w(n� w)g+ wf(A�(#)� 1)#g2+ (1� w)f(A�(#)#� 1)g2;QoOQw;Q@ u}= u}vJty w CU= � R= pkDUt w C@=F |Q=Okt RWB(�; A�(#)T ) xm OwW|t xOy=Wtl} A�(#)T (X ) CiQo xH}Dv |DL=Qx@ u=wD|t 'u}= Q@ =v@ "CU= R}@ |vDiQ}PB QoOQw;Q@ l}"CU= � QDt=Q=B |=Q@ |vDiQ}PB Tm =t}v}t QoOQw;Q@c
(2005) J. Stat. Res. Iran 2 175
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135 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@u=wD|t |DL=Qx@ OW=@ �2� |=y`} RwD |xO=wv=N R= |iO=YD |=xvwtv Xn ': : : 'X1 xm|Dr=L QO �CQ=@a �4� u=} R `@=D CLD � QDt=Q=B R}@ QoOQw;Q@ w CU= �(�) = 1� Q@=Q@ R} QiH u}W}B xm O=O u=Wv:R= CU=�J(X ) = wT (X ) + (1� w)�B(X ); u; QO xm�B(X ) = E( 1� jX = x )E( 1�2 jX = x ) :n# |=yQDt=Q=B =@ uwQ=w |=t=o `} RwD l} 'R} QiH u}W}B uDiQo Q_v QO =@ '� u}UB `} RwD |iQ] R=`@=D CLD � R}@ QoOQw;Q@ w �B(X ) = nn#+1T (X ) xm OwW|t swrat |oO=Ux@ "CU= nT w:R= CU= CQ=@a R} QiH u}W}B uDiQo Q_v QO =@ w �4� u=} R�J (X) = wT (X ) + (1� w)nT (X )n#+ 1= �w + n(1� w)n#+ 1 �T (X )= A�(#)T (X ):� |=Q@ xm CU= R} QiH u}W}B `} RwD CLD xDi=}s}taD R}@ QoOQw;Q@ l} A�(#)T (X) 'u}= Q@ =v@"CU= |vDiQ}PB w Tm =t}v}t'B > 0 |=Q@ A�(#)T + B |]N |=yQoOQw;Q@ xm CiQo xH}Dv u=wD|t 4 |x}[k x@ xHwD =@ �"OvDUy R}v � QDt=Q=B |vDiQ}PB |=yQoOQw;Q@|=R=x@ xm|Qw]x@ OQm s}UkD hrDNt |=yx}L=v x@ =Q R2 |=[i u=wD|t 4 w 3 |=}=[k R= xO=iDU= =@ �=} |vDiQ}PB '� QDt=Q=B OQw;Q@ QO AT + B pmWx@ |=yQoOQw;Q@ '=yx}L=v u; QO (A;B) Q}O=kt"OvyO|t u=Wv =Q =yx}L=v u}= �A� w '�?� '�;� |=yQ=Owtv "OvDUy |vDiQ}PB=v|=R=x@ A(w; #)T + B uOw@ |vDiQ}PB=v =} |vDiQ}PB '�A� w '�?� '�;� |=yQ=Owtv x@ xHwD =@ �=@ xm |=yx}L=v u}vJty w # < 1 ' 1#T +B 'b > 0 4 'B > b(1�w) 'wT +B '# < 1"OwW|t KQ]t R=@ |xr�Ut u=wvax@ CU= xOW XNWt p=-wU Ctqa174 c
(2005) J. Stat. Res. Iran 2
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 136
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137 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@� T=}kt QDt=Q=B |@ QHD R}@ QoOQw;Q@ 5's} Qw;|t CUO x@ �2� |=y`} RwD |xO=wv=N QO =Q �T=}kt QDt=Q=B |@ QHD R}@ QoOQw;Q@ CUNv VN@ u}= QO|iO=YD |=xvwtv Xn ': : : 'X2 'X1 O}vm ZQi "s}vm|t xar=]t =Q QoOQw;Q@ u}= uOw@ |vDiQ}PB TBUu}W}B `} RwD |=Q=O � O}vm ZQi u}vJty 'OW=@ �3� s-=wD p=tDL= |r=oJ `@=D =@ �2� |=y`} RwD |xO=wv=N R=QO xm Qw]u=ty "CU= swrat=v � w swrat � u; QO xm OW=@ �5� p=tDL= |r=oJ `@=D =@ uwQ=w |=t=ouwQ=w |=t=o u}W}B `} RwD uDiQo Q_v QO =@ w �4� u=} R `@=D CLD � QDt=Q=B R}@ QoOQw;Q@ s}O=O u=Wv 1 |x}[k:R= CU= CQ=@a(16) �WB(X ) = �w + n(1� w)n#+ �+ 1�T (X ) + (1� w)�n#+ �+ 1 :q=@ |x]@=Q QO w x@U=Lt =Q � |}=tvDUQO st}Um =t OQw;Q@ CU= |i=m |@ QHD R}@ QoOQw;Q@ |x@U=Lt |=Q@:s} Q=O �5� w �3� |=yx]@=Q ltm =@ w Qw_vt u}= |=Q@ "s}vm u} Ro}=Hf�(x ;�) = Z 10 f�(x )��;�(�) d�= Z 10 c(x ; n)��n# exp��nT (x )� � � expf��� g���(�)��+1 d�= c(x ; n)���(�) � �(n#+ �+ 1)(� + nT (x ))n#+� :(17)"CU= xOW h} QaD �17� QO xm L(�) = f�(x ;�) R= CU= CQ=@a L(�) |}=tvDUQO `@=D 'u}= Q@ =v@x@ Q} R CQwYx@ � |}=tvDUQO st}Um =t OQw;Q@ � x@ C@Uv `(�) = lnL(�) uOQm st}Um =t =@ p=L:O};|t CUO(18) �̂ML = �#T (x ):`@=D CLD � QDt=Q=B |@ QHD R}@ OQw;Q@ '�16� |x]@=Q QO �̂ML = �#T (x ) Q=Okt uOQm u} Ro}=H =@ p=L:R= CU= CQ=@a �4� u=} R�EBWB(x ) = �w + n(1� w)n#+ �+ 1�T (x ) + 1� wn#+ �+ 1 � �#T (x )= �w + 1� wn#+ �+ 1�n+ �#��T (x ):(19)172 c
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 138=@ w CU= AT (X ) pmWx@ '� QDt=Q=B |@ QHD R}@ OQw;Q@ '�EBWB xm CU= K[=w �19� |x]@=Q x@ xHwD =@xm =Hu; R= 3 |x}[k �2� CtUk R= xO=iDU=w + 1� wn#+ �+ 1�n+ �#� 6= A�(#);"CU= |vDiQ}PB=v QoOQw;Q@ l} '� QDt=Q=B |@ QHD R}@ QoOQw;Q@ xm OwW|t xH}Dv� QDt=Q=B |@D=QtxrUrU R}@ QoOQw;Q@ 6�4� u=} R `@=D CLD �2� |=y`} RwD |xO=wv=N QO =Q � T=}kt QDt=Q=B |@D=QtxrUrU R}@ QoOQw;Q@ VN@ u}= QO|� |=yQDt=Q=B =@ uwQ=w |=t=o u}W}B `} RwD ��(�j�) O}vm ZQi Qw_vt u}= |=Q@ "s} Qw;|t CUO x@O}vm ZQi u}vJty "OwW|t h} QaD � QDt=Q=B |wQ xm OW=@ �5� p=tDL= |r=oJ `@=D =@ swrat=v � w swrat�3� s-=wD p=tDL= |r=oJ `@=D =@ �2� |=y`} RwD |xO=wv=N R= n |xR=Ov=x@ |iO=YD |=xvwtv Xn ': : : 'X1O}vm ZQi "s} Qw;|t CUO x@ =Q � QDt=Q=B |@D=QtxrUrU R}@ QoOQw;Q@ 'VwQ wO x@ VN@ u}= QO "OW=@"OW=@ � |=Q@ xOW xDiQo Q_v QO p=tDL= |r=oJ `@=D 	(�)`} RwD R= xO=iDU= =@ � |@D=QtxrUrU R}@ QoOQw;Q@ 6 1� |=Q@ VN@|y=o ;=v:O=O u=Wv u=wD|t |DL=Qx@ �5� |x]@=Q R= xO=iDU= =@(20) I(�) = �E�d2 ln��(�j�)d�2 � = ��2 ::R= CU= CQ=@a � |=Q@ R} QiH u}W}B `} RwD 'u}= Q@ =v@	J(�) = 1� :c
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139 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@:s} Q=O �5� |x]@=Q R= xO=iDU= =@ w � |=Q@ u}W}B `} RwD u}= R= xO=iDU= =@�J�(�) = Z 10 ��(�j�)	J (�) d�= Z 10 expf��� g���(�)��+1 � 1� d�= 1�� :(21)� |wQ u}W}B `} RwD u=wvax@ �J�(�) uDiQo Q_v QO =@ xm =Hu; R= w 1 sr QO �6� |x]@=Q R= xO=iDU= =@ TB|@D=QtxrUrU R}@ OQw;Q@ xm O=O u=Wv u=wD|t 'CU= nT(x ) w n# |=yQDt=Q=B =@ uwQ=w |=t=o '� u}UB `} RwD:R= CU= CQ=@a Cr=L u}= QO ��HWB(x ) = w�x+ (1� w)E( 1� jX = x )E( 1�2 jX = x )= w�x+ (1� w) � n#nT (x ) � fnT (x )g2n#(n#+ 1)= �w + (1� w)nn#+ 1 �T (x ) = A�(#)T (x ):|x}[k x@ xHwD =@ xm CU= A�(#)T (X ) CQwYx@ '� |@D=QtxrUrU R}@ QoOQw;Q@ R}v Cr=L u}= QO TB"OQm u=}@ =Q Q} R x}[k u=wD|t 'u}= Q@ =v@ "CU= � QDt=Q=B |=Q@ |vDiQ}PB QoOQw;Q@ l} 5p=tDL= |r=oJ `@=D =@ �2� |=y`} RwD |xO=wv=N R= |iO=YD |=xvwtvXn ': : : 'X1 O}vmZQi 7 |x}[k=@ uwQ=w |=t=o u}W}B `} RwD �5� p=tDL= |r=oJ `@=D =@ ��(�j�) O}vm ZQi u}vJty "OW=@ �3� s-=wD� |@D=QtxrUrU R}@ QoOQw;Q@ '� |=Q@ R} QiH u}W}B uDiQo Q_v QO =@ "OW=@ � |=Q@ swrat=v � w swrat |�:R= CU= CQ=@a �4� u=} R `@=D CLD�HWB(X) = �w + n(1� w)n#+ 1 �T (X)= A�(#)T (X):"OW=@|t R}v � |=Q@ |vDiQ}PB w Tm =t}v}t QoOQw;Q@ l} 'xm170 c
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|v=RwH |QiaH OtLt w u=}UQ=B OtL= 140� |=Q@ =t=o `} RwD R= xO=iDU= =@ � |@D=QtxrUrU R}@ QoOQw;Q@ 6 2|r=oJ `@=D =@ �2� `} RwD R= n |xR=Ov=x@ |iO=YD |=xvwtv Xn ': : : 'X1 s}vm|t ZQi VN@ u}= QO� xm s}vm|t ZQi 'xwqax@ "OW=@ swrat=v � w swrat |� =@ �5� `} RwD |=Q=O R}v � w �3� s-=wD p=tDL=:s} Q=O Qo}O CQ=@a x@ "OvDUy swrat s w r u; QO xm OW=@ s w r |=yQDt=Q=B =@ =t=o `} RwD |=Q=Of(x j�) = c(x ; n)��n#e�nT(x)���(�j�) = expf��� g���(�)��+1	(�) = expf��r g�s�1�(s)rs : 'u}= Q@ =v@��(�) = Z 10 ��(�j�)	(�) d�= Z 10 expf��� g���(�)��+1 � expf��r g�s�1�(s)rs d�= �(�+ s)�(�)�(s) �1r�s �s�1(1+ �r )�+s :(22)Q} R CQwYx@ X \QWx@ � u}UB `} RwD xm O=O u=Wv u=wD|t '�3� w �22� \@=wQ R= xO=iDU= =@ xH}Dv QO:CU=�(�jx ) / �s�(n+1)(1+ �r )�+s � exp��nT (x )� �:R}@ QoOQw;Q@ E( 1�2 jX = x ) w E( 1� jX = x ) uOQm u} Ro}=H w �6� |x]@=Q R= xO=iDU= =@ TB:R= CU= CQ=@a Cr=L u}= QO '� |@D=QtxrUrU�HWB(X ) = wT (X ) + (1� w)R10 �s�(n+2)(1+ �r )�+s expf�nT ( X )� g d�R10 �s�(n+3)(1+ �r )�+s expf�nT (X )� g d� :(23)|x@U=Lt |=Q@ w OQm u=}@ xDU@ CQwYl} =@ w K} QY CQwYx@ =Q u; u=wD|tv OwW|t x_Lqt xm Qw]u=ty"s} Q=O |OOa |=yVwQ R= xO=iDU= x@ R=}v u;c
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141 |vRw pO=aDt u=} R `@=D CLD =y`} RwD R= |}=tv |xO=wv=NQ} R l} QO T=}kt QDt=Q=B OQw;Q@=y`HQtBlyth, C.R. (1951). On minimax statistical decision procedures and their admissibility. Ann.Math. Statist. 22, 22-42.Chung, Y.; Kim, C. (1997). Simultaneous estimation of the multivariate normal mean underbalanced loss function. Comm. Statist. Theory Methods 26, 1599-1611.Chung, Y.; Kim, C., Song, S. (1998). Linear estimators of a Poisson mean under balancedloss functions. Statist. Decisions 16, 245-258.Jafari Jozani, M.; Nematollahi, N.; Sha�e, K. (2002). An admissible minimax estimatorof a bounded scale parameter in a subclass of the exponential family under scale-invariantsquared-error loss. Statist. Prob. Lett. 60, 437-444.Dey, D.; Ghosh, M.; Strawderman, W. (1999). On estimation with balanced loss function.Statist. Prob. Lett. 45, 97-101.Ohtani, K. (1999). Inadmissibility of the Stein rule estimator under the balanced loss func-tion. Econometrics J. 88, 193-201.Parsian, A.; Nematollahi, N. (1996). Estimation of scale parameter under entropy loss func-tion. J. Stat. Plann. Inference 52, 77-91.Rodrigues, J.; Zellner, A. (1994). Weighted balanced loss function and estimation of meanto failure. Comm. Stat. Theory Methods 23, 12, 3609-3616.Sanjari Farsipour, N.; Asgharzadeh, A. (2003). Estimation of a normal mean relative tobalanced loss function. J. Stat. Theory Appl. 2, 2, 190-197.Sanjari Farsipour, N.; Asgharzadeh, A. (2004). Estimation of a normal mean relative tobalanced loss function, Statist. Papers. 45, 279-286.Shalabh (2001). Least square estimators in measurment error models under the balancedloss function. Test 10, 301-308.Zellner, A. (1994). Bayesian and non-Bayesian estimation using balanced loss function. InStatistical decision theory and related topics V, Gupta, S.; Berger, J. eds., Springer, NewYork, 377-390. 1383 Qyt 18 %Ci=} QO1384 Qyt 9 %KqY= u} QN;|v=RwH |QiaH OtLt'|[=} Q swra |xOmWv=O 'Q=t; xwQo'|DWy@ O}yW x=oWv=O'x=oWv=O Q=wrw@ 'u} w="u=Q}= 'u=QyDm{jafari@cc.sub.ac.ir :Q=ovs=}B u=}UQ=B OtL='|[=} Q swra |xOmWv=O'u=yiY= |DavY x=oWv=O"u=Q}= 'u=yiY=ahmad{p@iut.ac.ir :Q=ovs=}B168 c
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