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|vUL u}UL w OvwOwtLt s}LQ 142p=tQv |xat=H l} R= =yxOy=Wt xm CU= u}= u; w xOW xOwRi= u}W}B ZQi wO x@ Ovm|t =i}= =Q |tyt=yxOy=Wt R= |=xawtHt =} xOy=Wt l} xm OwW|t xO}O 'OwHwt |xvwtv l} QO |y=o "Ov=xOW G=QNDU==yu; R= |NQ@ w Ov=xOW ?DQt xR=Ov= T=U= Q@ =yxOy=Wt O}vm ZQi 'p=Ft u=wvax@ "CU= Q=oR=U=v x}k@ =@C}a@D =yxOy=Wt `} RwD |wor= R= =} 'OvW=@ QDlJwm =} QDnQR@ Qo}O |=yxOy=Wt R= pwtat OL R= V}@x�=Q= |irDNt |=yh} QaD 'OQwt u}= QO "OvwW|t xO}t=v xO=Di=QwO ,qwtat '|}=yxOy=Wt u}vJ "Ovvmv?=mt w Qwt '�1994� T}} wr w C*vQ=@ '�1987� ;wQ|r w wUwQ '�1980� Rv}mwy 'p=Ft u=wvax@� CU= xOW"�O}v}@@ =Q �2001� w} w p=wQ=o ; w �1999�xO=Di=QwO |=yxOy=Wt OwHw |UQQ@ '�p}rLD R=e; R= V}B� |Q=t; p}rLD Qy QO syt pL=Qt R= |m}u}vJ OwHw CQwY QO w Ov=T=UL xvwtv QO xO=Di=QwO |xOy=Wt OwHw x@ |Q=t; |=yui R= |Q=}U@ "CU=CLD QDsm xm OvQ=O OwHw R}v |}=yVwQ xm CU= QmP u=}=W =t= "OvQ=Ov |v=OvJ C}r@=k '|}=yxOy=Wt|=yxOy=Wt "�O}v}@@ =Q �1986� u=Qo}O w pBt=y 'p=Ft u=wvax@� OvQ=O Q=Qk xO=Di=QwO |=yxOy=Wt Q}F-=D&OvwW xDW=Po Q=vm =yxOy=Wt |xawtHt R= O}=@ CQwY u; QO xm 'OvW=@ =]N R= pY=L Ovv=wD|t xO=Di=QwO=]N OwHw p}rOx@ �=y�xOy=Wt uOw@ |O=a Q}e xm OW=@ xDW=Ov OwHw C}ak=w u}= Q@ |Oy=wW xJu=vJ |rw|QDsm Q}F-=D =@ =t= 'O=O s=Hv= |}=yxOy=Wt u}vJ OwHw =@ =Q =yp}rLD w OQm pta \=DLt =yu; =@ O}=@ 'CU="�1981 'Q@ wy� =yxOy=Wt |x}k@ x@ C@Uvxmu}= p:w= :OQm xQ=W= |:rm |xDmv xU x@ u=wD|t xO=Di=QwO |=yxOy=Wt XwYN QO xYqN Qw]x@xmu}= swU w 'Ow@ =yxOy=Wt u}= Qw[L ?k=Qt O}=@ =QJ xmu}= swO 'Ov=xOt; =Hm R= xO=Di=QwO |=yxOy=WtCN=vW OQwt QO |O=} R Q=}U@ |=yVwQ "OQm pta xvwoJ O}=@ 'xO=Di=QwO |=yxOy=Wt OwHw CQwY QOQ=YDN= OL QO OQwt OvJ x@ xt=O= QO xm 'CU= xOW u=}@ |iO=YD |xvwtv l} QO xO=Di=QwO |=yxOy=Wt"OwW|t xQ=W==yxOy=Wt OQwt QO x}r:w=Vv}@l} xm |v}a |=yVwQ R= u=wD|t xO=Di=QwO |=yxOy=WtX}NWD |=Q@'|=x@aH 's=QowDU}y Ovv=t� |Q=Owtv |=yVwQ R= ,qwtat =yVwQ xvwou}= QO "OQm xO=iDU= Ovvm|t x�=Q=�p=tQv `} RwD |=ylOvJ =@ xOW OQ=Ov=DU= Q}O=kt |xU}=kt� =yxOy=Wt uOQm OQ=Ov=DU= =} �p=tQv p=tDL=Q=OQwNQ@ |i=m CkO R= Cw=[k xvwou}= xm CU= |y}O@ =t= &�1983 'u=Qo}O w RQ@tJ� Ovvm|t xO=iDU="CU= xO=Di=QwO |xOy=Wt ?=NDv= XwYN QO Qop}rLD |xk}rU x@ |mDt w CU}v"OQm xO=iDU= xO=Di=QwO |xOy=Wt X}NWD |=Q@ R}v |Q=t; |=yuwtR; R= u=wD|t =yVwQ u}= Q@ xwqalJwm xvwtv |xR=Ov= xm R}v |Dr=L QO =yxOy=Wt `} RwD |orwJ X}NWD |=Q@ u=wD|t =yuwtR; u}= R=xO=iDU= w p=tQv `} RwD OwHw C}ty= 'OW u=}@ QDV}B xm Qw]u=ty "�1981 'O} w}O� OQm xO=iDU= 'CU=|=yxOy=Wt hWm Qw_vtx@ |}=yuwtR; 'XwYN u}= QO "CU= syt Q=}U@ |Q=t; |=yuwtR; QO u; R=J: Statist: Res: Iran 2 (2005): 167-184 183
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143 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}T@=Qo '�1961� uUwoQi |xr}Uwx@ �OW=@ p=tQv `} RwD R= xOW G=QNDU= |xvwtv xm |t=ovy� xO=Di=QwO|v=QL@ Q}O=kt w =yuwtR; "CU= xOW x�=Q= �1983� u=Qo}O w OwD w �1979� Cv=y w uwUv=H '�1969�QO u=wD|t =Q =yu; R= |NQ@ xm 'xDiQo Q=Qk xO=iDU= OQwt xO=Di=QwO |=yxOy=Wt hWm x@ \w@ Qt |Dw=iDt|v=QL@ Q}O=kt pw=OH 'xOW x�=Q= p=tQv `} RwD OQwt QO xm |}=yuwtR; "CiQo Q=m x@ R}v p=tQv `} RwD OQwt'OvW=@ pwyHt �Tv=} Q=w w u}ov=}t� p=tQv `} RwD QDt=Q=B wO Qy =} l} xm |Dr=L QO =Q =yuwtR; `=wv= |=Q@"�O}v}@@ =Q �1985� OwD 'p=Ft u=wvax@� OvwW|t pt=W,qFt� p=tQv |xvwtv l} QO =yxOy=Wt R= |YNWt O=OaD =}; xm CU= xOW |UQQ@ \ki Q=DWwv u}= QOx@ \w@ Qt ?r=]t x@ Ovtxkqa |xOvv=wN "Q}N =} OvDUy xO=Di=QwO =yxOy=Wt |x}k@ x@ C@Uv �=yu; |=Dk|=Q@ VwQ l} u=wvax@ "Ovm xaH=Qt �2002� OwD w �1994� T}} wr w C*vQ=@ x@ Ov=wD|t Qo}O |=y`} RwDC@Uv uwtR; R= u=wD|t 'OvDUy xO=Di=QwO 'p=tQv `} RwD R= xvwtv l} QO =yxOy=Wt R= O=OaD xJ xmu}= |UQQ@|}=tvCUQO C@Uv uwtR; |xQ=t; j}kO `} RwD k = 1; 2 |=yCr=L |=Q@ "OQm xO=iDU= |}=tvCUQOj}kO `} RwD Rwvy (k > 2) OW=@ OQwt wO R= V}@ xO=Di=QwO |=yxOy=Wt O=OaD xm |v=tR =t= 'CU= XNWtOvJ Qy "�2006 'w} w nv=S� CU= xOv=t |k=@ ?=wH uwO@ Rwvy xr�Ut u}= w CU}v XNWt xQ=t; u}='j}kO `} RwD uDi=} |=Q@ VqD seQ|ra 'OUQ|t Q_v x@ sRq w |QwQ[ |Qt= 'j}kO `} RwD uOQw; CUO x@"OUQ|t Q_v x@ ?U=vt xm CU= |Qo}O VwQ R}v ?wr]t |=y?} QkD R= xO=iDU=QO� |}=tvCUQO C@Uv uwtR; |xQ=t; |=Q@ 'V}B R= xOWx�=Q= *|@} QkD `} RwD u=}@ ut[ 'xr=kt u}= QOQO xQ=t; u}= `} RwD |=Q@ O}OH ?} QkD l} �OW=@ QDV}@ OQwt wO R= xO=Di=QwO |=yxOy=Wt O=OaD xm |Dr=L|xU}=kt C}at=H Qw_vtx@ "CU= xOW xU}=kt �1994� T}} wr w C*vQ=@ ?} QkD =@ w KQ]t |:rm Cr=LxOWx�=Q= *?} QkD R= pY=L Q}O=kt xmu}= |m} :s}=xDUH OwU OQm} wQ wO R= 'xr=kt u}= QO xOWx�=Q= ?} QkDw 's}=xO=O j@=]D Ov=xOW pY=L k = 1; 2 |=yCr=L |=Q@ j}kO `} RwD R= xm |Q}O=kt =@ =Q xr=kt u}= QO"s}=xOQm xU}=kt k = 3; 4 OQ=wt |=Q@ T}} wr w C*vQ=@ ?} QkD =@ =Q ?} QkD u}= R= pY=L Q}O=kt xmu}= |Qo}O|xOy=Wt kX}NWD |=Q@ |}=tvCUQO C@Uv uwtR; 2p=tQv |xvwtv l} QO �|v}}=B� |}q=@ |xO=Di=QwO|xOW?DQt Q}O=kt x(1); : : : ; x(n) w 'p=tQv |xat=H l} R= |iO=YD |=xvwtv x1; : : : ; xn O}vm ZQiCQwYx @ Q iY ZQ i 'x vw t v u }= QO | }q= @ |xO= D i=QwO Q=O k t k X}NW D |=Q @ "OW= @ =yu;182 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 144:CU= Q} R CQwYx@ p@=kt ZQi w H0 : x1; : : : ; xn � N(�; �2)(1) H1 : 8><>:x(1); : : : ; x(n�k) � N(�; �2)x(n�k+1); : : : ; x(n) � N(�+ a; �2)|xO=Di=QwO |xOy=Wt k |Q=oR=U=v |UQQ@ |=Q@ "Ov=swrat=v �2 w � 'a |=yQDt=Q=B =yZQi u}= QO xm:O=O s=Hv= =Q Q} R uwtR; u=wD|t '=yxOy=Wt |x}k@ =@ |}q=@8<: H0 : a = 0H1 : a > 0(2)|xOy=Wt k w (T (k)n ) |}q=@ |xO=Di=QwO |xOy=Wt k |UQQ@ |=Q@ |}=tvCUQO C@Uv uwtR; |xQ=t;:�1994 'T}} wr w C*vQ=@� CU= Q} R CQwYx@ (Tn;(k)) |v}}=B |xO=Di=QwOT (k)n = x(n) + � � �+ x(n�k+1) � k�xs ; Tn;(k) = k�x� x(1) � � � � � x(k)s ;'|}=tvCUQO C@Uv uwtR; Q@ =v@ TB "OvDUy xvwtv Q=}at h=QLv= w u}ov=}t ?}DQD x@ s w �x 'u; QO xm`} RwD x@ xHwD =@ O}=@ �CU= uwtR; K]U �� C� u; QO xm 'OwW|t OQ QiY ZQi ' T (k)n > C� x=oQy"OwW XNWt T (k)nTn;(k) w T (k)n `} RwD 3xH}Dv QO "T (k)n d=Tn;(k) u}= Q@ =v@ w (x(n); : : : ; x(1)) d=(�x(1); : : : ;�x(n)) xm O}vm xHwD =OD@=|oO=Ux@ u}vJty "s}vm C@LY T (k)n `} RwD |xQ=@ QO \ki CU= |i=m 'xr�Ut *C}:rm uO=O CUO R= uwO@s} Q=O xQ=wty k = 1; : : : ; n� 1 |=R=x@ xm O}O u=wD|t(3) T (k)n d=T (n�k)n ; T (k)n d=Tn;(n�k); Tn;(k) d=Tn;(n�k):xO=iDU= =@ �k = 1� OW=@ xDW=O OwHw xO=Di=QwO |xOy=Wtl}\ki xm |Dr=L |=Q@ j}kO Qw]x@ T (k)n `} RwDl} \ki xm |Dr=L QO VwQ s}taD =@ "�1994 'T}} wr w C*vQ=@� CU= xOt; CUO x@ |DWoR=@ \@=wQ R=\ki xm |Dr=L |=Q@ x@=Wt |DWoR=@ |x]@=Q l} R= xO=iDU= =@ T (k)n `} RwD 'OQ=O OwHw xO=Di=QwO |xOy=Wt"�2006 'w} w nv=S� CU= xOt; CUO x@ R}v OW=@ xDW=O OwHw xvwtv QO �k = 2� xO=Di=QwO |xOy=Wt wO"CU}v XNWt xO=Di=QwO |xOy=Wt wO R= V}@ OwHw CQwY QO xQ=t; u}= `} RwD Rwvy '|:rm Cr=L QO =t=J: Statist: Res: Iran 2 (2005): 167-184 181
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145 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}T (2)n w T (1)n j}kO `} RwD 3 1xm O}O u=wD|t |DL=Qx@ 'CU= n = 2 xm |Dr=L QO "s}vm|t u=}@ k = 1; 2 |=Q@ =Q T (k)n `} RwD =OD@=x(2) = x1 + x2 + jx1 � x2j2 ; s = jx1 � x2jp2 ; 'xH}Dv QO wT (1)2 = x(2) � �xs = 1p2 :"CU= Q} R CQwYx@ T (1)n `} RwD n = 2 |=Q@ 'u}= Q@ =v@P �T (1)n 6 t� = 8><>:0; t < 1p21; t > 1p2CUO x@ Q} R |x]@=Q T=U= Q@ n = 3; 4; : : : |=Q@ T (1)n `} RwD xm Ov=xO=O u=Wv �2006� w} w nv=S"O};|t(4) P �T (1)n 6 t� = n Z t1pn P �T (1)n�1 6 gn(x)� fTn(x)dx; 'x]@=Q u}= QO xmfTn(x) = ��n�12 ��� 12���n�22 � � pnn� 1 �1� n(n� 1)2x2�n�22 �1 ;gn(x) = nx(n� 1)rn�1n�2 n1� nx2(n�1)2o ;1pn 6 t 6 (n� 1)pn :"O};|t CUO x@ T (2)n `} RwD |=Q@ Q} R |x]@=Q '?}DQD u}ty x@(5) P �T (2)n 6 t� = P �T (1)n 6 t2�+ n Z n�1pnt2 P �T (1)n�1 6 ~gn(x)� fTn(x)dx;180 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 146'u; QO xm~gn(x) = t� n�1n�2x(n� 1)rn�1n�2 n1� nx2(n�1)2o ;2pn 6 t 6r2(n� 1)(n� 2)n :T (k)n `} RwD |=Q@ |}=y?} QkD 3 2w CU}v |=xO=U Q=m 3 1 VN@ QO xOW O=} |DWoR=@ \@=wQ R= xO=iDU= =@ T (k)n j}kO `} RwD |x@U=LtVwQ wO xr=kt u}= QO "CU= xDiQov CQwY xv}tR u}= QO |:OH |Q=m Rwvy 'OW u=}@ QDV}B xm Qw]u=ty|=Q@ Qo}O OQwt w �1994� T}} wr w C*vQ=@ |xr}Uwx@ =yu; R= |m} &OwW|t KQ]t T (k)n `} RwD |=Q@ |@} QkDI = f1; 2; : : : ; ng |=yT}Ov= |xawtHt s}vm|t ZQi =OD@= "CU= xOW x�=Q= xr=kt u}= QO Q=@ u}r:w=|Qo}O w 1 6 i1 < i2 < � � � < ik 6 n \QW =@ [I ]k = fi1; : : : ; ikg |m} 'CtUk wO x@"s}vm|t h} QaD Q} R CQwYx@ =Q T[I]k O=tv u}vJty "CU= xOW R=Qi= (I)k = In[I ]kT[I]k = Pi2[I]k Xi � kXS : CWwv u=wD|t 'O=tv u}= h} QaD =@T (k)n = max[I]k T[I]k :`} RwD `@=D |=Q@ q=@ u=Qm l} 'T[I]k |iO=YD Q}eDt �nk� R= l} Qy |atHD `} RwD `@=D xm Cio u=wD|t TB"CU= T (k)n |atHD"CU= Q} R CQwYx@ T (k)n |iO=YD Q}eDt `} RwD 1 |x}[kfT[I]k (x) = ��n�12 ��� 12���n�22 � r nk(n� k)(n� 1) �1� nk(n� k)(n� 1)x2�n�22 �1 ;'u; QO xmjxj 6rk(n� k)(n� 1)n :J: Statist: Res: Iran 2 (2005): 167-184 179
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147 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}xm O}vm xHwD =OD@= "u=yQ@T[I]k = pn� 1 k(n�k)n � �Xk � �Xn�k�qPi2[I]k �Xi � �Xk�2 +Pi2(I)k �Xi � �Xn�k�2 + k(n�k)n � �Xk � �Xn�k�2 :'xH}Dv QO(6) nk(n� k)(n� 1)T 2[I]k = 8<:1 + Pi2[I]k �Xi � �Xk�2 +Pi2(I)k �Xi � �Xn�k�2k(n�k)n � �Xk � �Xn�k�2 9=;�1 ;Q=Okt xm O}O u=wD|t "Xn�k =Pi2(I)k Xi=(n� k) w Xk =Pi2[I]k Xi=k q=@ \@=wQ QO xm'xH}Dv QO w CU= 1 =@ Q@=Q@ �6� CU=Q hQ] st}Um =t�rk(n� k)(n� 1)n 6 T[I]k 6rk(n� k)(n� 1)n ;x=wNrO |k}kL OOa wO b w a � '(i 2 (I)k) 'Xi = b 6= a w (i 2 [I ]k) 'Xi = a |=Q@ q=@ u=Qm xm(i 2 (I)k) 'Xi = 2a w (i 2 [I ]k) 'Xi = a |=Q@ |v}}=B u=Qm u}vJty "OwW|t pY=L �OvDUy'ut[ QO w CU= CQwY R= pkDUt �6� CU=Q CtU QO GQNt CQ=@a xm CU= K[=w "OwW|t pY=L'u}= Q@ =v@ "OvDUy 1 w n � 2 |O=R; |=yxHQO =@ ?}DQDx@ 'wO|N `} RwD |=Q=O QUm GQNt w CQwY`} RwD |=Q=O CQ=@a :pm 'u}= Q@ =v@ w CU= 1 w n� 2 |O=R; |=yxHQO =@ QW}i `} RwD |=Q=O =yu; C@Uv'|va} &CU= =D@nk(n� k)(n� 1)T 2[I]k � Beta�12 ; n� 22 � :"O};|t CUO x@ ?U=vt p}O@D l} =@ xH}DvT}}wr w C*vQ=@ ?} QkD 3 2 1=yu; |=Q@ Q} R |x]@=Q xQ=wty 'OvW=@ |y=wNrO |=yOt=W}B Am w ': : : 'A2 'A1 Qo = xm O}vm xHwD =OD@="CU= Q=QkQ@P  m\k=1Ai! 6 P (Ak); k = 1; 2; : : : ;m178 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 148xm O}O u=wD|t |DL=Qx@ |Q@=Q@=v u}= R= xO=iDU= =@P �T (k)n 6 t� = P �max[I]k T[I]k 6 t� = P 0@\[I]kfT[I]k 6 tg1A 6 P �T[I]k 6 t�"CU= Q} R CQwYx@ T (k)n `} RwD |=Q@ q=@ u=Qm l} 'u}= Q@ =v@ w(7) P �T (k)n 6 t� 6 Z tL fT[I]k (x) dx; 'u; QO xmL = �rk(n� k)(n� 1)n ; jtj 6 �Lxm OwW|t xH}Dv |vwQiuw@ |Q@=Q@=v Q@ =v@ 'OvW=@ |y=wNrO |=yOt=W}B Am w ': : : 'A2 'A1 Qo = u}vJtyP  m\k=1Ak! > mXk=1P (Ak)�m+ 1"O};|t CUO x@ Q} R CQwYx@ T (k)n `} RwD |=Q@ u}}=B u=Qm l} =Pr w(8) P �T (k)n 6 t� > m Z tL fT[I]k (x) dx�m+ 1; m = �nk�xm CU= |@} QkD =@ pO=at 'u=Qm u}= "OwW |iQat T (k)n `} RwD |=Q@ ?} QkD l} u=wvax@ Ov=wD|t u=Qm u}=u; w OQ=O nQR@ pmWt l} 'u=Qm u}= "CU= xOW |iQat �1994� T}} wr w C*vQ=@ QO T (k)n `} RwD |=Q@'p=Ft u=wvax@ "CU}v ?U=vt t Q}O=kt R= |NQ@ |=Q@ 'u}= Q@ =v@ w CU}v p=tDL= `@=D l} xm CU= u}= syu}= R= xO=iDU= 'u}= Q@ =v@ w OwW|t |ivt u=Qm u}= Q=Okt 'OW=@ P �T[I]k 6 t� 6 (m � 1)=m Qo ="CU= =vat|@ ?} QkDO}OH ?} QkD 3 2 2xm OwW|t |UQQ@ =OD@= QO "OwW|t |UQQ@ =:RHt CQwYx@ xr�Ut wO CUNv 'O}OH ?} QkD |iQat |=Q@|t=ovy� R}v =yT[I]k u}@ |oDU@ty =}; xm OwW|t |UQQ@ TBU w CU= p=tQv =yT[I]k |@v=Ht `} RwD =};pqkDU= ZQi |UQQ@ 'xDmv wO u}= s-=wD |xH}Dv "OQ=O V}=Qo QiY x@ �OwW|t O=} R xvwtv |xR=Ov= xmJ: Statist: Res: Iran 2 (2005): 167-184 177
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149 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}"O};|t CUO x@ |DL=Qx@ Q} R |xH}Dv �=yT[I]k `} RwD uOw@ p=tQv� p:w= OQwt |=Q@ "CU=yT[I]klimn!1 � �n�12 �� � 12�� �n�22 �r nk(n� k)(n� 1) �1� nk(n� k)(n� 1)x2�n�22 �1= 1p2�k exp��x22k� : xm O}vm xHwD CUNv =yT[I]k u}@ |oDU@ty K}[wD |=Q@E �T[I]k	 = 0; E � nk(n� k)(n� 1)T 2[I]k� = 1n� 1 : 'xH}Dv QOvar �T[I]k� = E �T 2[I]k� = k(n� k)n : u}vJtyX[I]k T[I]k = 0; T[I]k = Tfi1;:::;ikg = kXj=1 Tij :xm OwW|t xH}Dv Cr=L u}= QO "k = 1 O}vm ZQivar nXi=1 Ti! = n� 1 + n(n� 1)cov �Tfig; Tfjg� = 0: 'xH}Dv QO� �Tfig; Tfjg� = �1n� 1 ; i 6= j|=y|oDU@ty |xty =t= "OwW|tl}ORv QiY x@ =yT[I]k u}@|oDU@ty 'nV}=Ri= =@ 'x]@=Q u}= x@ xHwD =@xm OwW|t xH}Dv k = 2 Cr=L |=Q@ "OvDU}v |ivt ,=twRr 1 R= QDnQR@ |=yk |=Q@ =yT[I]k u}@cov �Tfi1;i2g; Tfj1;j2g� = cov �Tfi1g + Tfi2g; Tfj1g + Tfj2g� = cov �Tfi1g; Tj1�+ cov �Tfi1g; Tfj2g�+ cov �Tfi2g; Tfj2g�+ cov �Tfi2g; Tfj2g�176 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 150
=8>>>>>>>>>>>><>>>>>>>>>>>>:

� 4n ; i1 6= i2 6= j1 6= j21� 4n ; 8>>>>>>><>>>>>>>:i1 = j1 6= i2 6= j2i1 = j2 6= i2 6= j1i2 = j1 6= i1 6= j2i2 = j2 6= i2 6= j1"CU= Q} R CQwYx@ |oDU@ty ?} Q[ 'u}= Q@ =v@
� �Tfi1;i2g; Tfj1;j2g� = 8>>>>>>>>>>>><>>>>>>>>>>>>:

� 2n�1 ; i1 6= i2 6= j1 6= j2n�42n�4 ; 8>>>>>>><>>>>>>>:i1 = j1 6= i2 6= j2i1 = j2 6= i2 6= j1i2 = j1 6= i1 6= j2i2 = j2 6= i2 6= j1Ovv=t =} �T[I]k ; T[J]k� GwR QO Q@=Q@ |=yT}Ov= O=OaD |xOvyOu=Wv z O}vm ZQi '|:rm Cr=L |=Q@u}@ |oDU@ty ?} Q[ 'CQwY u}= QO "OW=@ �Tfi1;:::;ikg; Tfj1;:::jkg� GwR QO '|r@k |Q=PoO=tv"O};|t CUO x@ Q} R |x]@=Q R= Tfj1;:::jkg w Tfi1;:::;ikg(9) � �Tfi1;:::;ikg; Tfj1;:::;jkg� = zn� k2kn� k ; z = 0; : : : ; k � 1 'xH}Dv QO(10) limn!1� �Tfi1;:::;ikg; Tfj1;:::;jkg� = zk ; z = 0; : : : ; k � 1"CU= xOW xO=O Q} R pwOH QO z |v=w=Qi `} RwD '|iQ] R=z 0 1 2 � � � k � 1 pmfi �nk��k0��n�kk � �nk��k1��n�kk�1� �nk��k2��n�kk�2� � � � �nk�� kk�1��n�k1 � �nk�2 � �nk�|x]@=Q T=U= Q@ '=yGwR O=OaD pm x@ 'QiY =@ Q@=Q@ z Q}O=kt C@Uv 'z |v=w=Qi `} RwD pwOH x@ xHwD =@"Ovm|t p}t 1 CtU x@ Q} R�nk��n�kk ��nk�2 � �nk� = �n�kk ��nk�� 1 > �n�kk ��nk� = (n� k)!(n� k)!n!(n� 2k)! ! 1J: Statist: Res: Iran 2 (2005): 167-184 175

 [
 D

ow
nl

oa
de

d 
fr

om
 js

ri
.s

rt
c.

ac
.ir

 o
n 

20
26

-0
5-

21
 ]

 

                            10 / 18

https://jsri.srtc.ac.ir/article-1-156-en.html


151 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}CtU x@ �T[I]k	 |iO=YD |=yQ}eDt 'nV}=Ri= =@ xm CU= =vat u=O@ u}= w P (Z = 0)! 1 xH}Dv QOp@=k |=xR=Ov= =D �T[I]k	 |iO=YD |=yQ}eDt pqkDU= ZQi =Pr w Ovvm|t p}t uOw@ p=tQv w |oDU@ty=v"CU= pw@k"s}vm|t O=yvW}B |:rm Cr=L QO T (k)n `} RwD |=Q@ =Q Q} R ?} QkD =t 'OW u=}@ xJv; x@ xHwD =@P �T (k)n 6 t� = P �max[I]k T[I]k 6 t� = P 0@\[I]k �T[I]k 6 t	1A� �Z tL fT[I]k (x) dx�(nk) ; k = 1; 2; : : : ; n� 1(11) u; CkO |UQQ@ w O}OH ?} QkD |=y|oS}w 3 3xOWx�=Q= *?} QkD xmu}= |m} "OUQ|t Q_v x@ sRq xDmv OvJ QmP 'xOW O=yvW}B *?} QkD CkO |UQQ@ Qw_vtx@|DL=Qx@ =Q} R &CU= =Q=O 'OQ=O OwHw �3� |x]@=Q j@] 'j}kO Cr=L |=Q@ xm =Q |=|a} RwDsy C}Y=N'xH}Dv QO w T[I]k d= T[I]n�k xm O}O u=wD|tP �T (n�k)n 6 t� = P �max[I]n�k T[I]n�k 6 t� = P 0@ \[I]n�k �T[I]n�k 6 t	1A� �Z tL fT[I]n�k (x) dx�( nn�k)= �Z tL fT[I]k (x) dx�(nk) ; k = 1; : : : ; n� 1:(12)u}vJty "Ov=u=Um} T (n�k)n w T (k)n |=Q@ xOW|iQat *|@} QkD |=y`} RwD xm OwW|t xH}Dv �12� w �11� R=l} '|va} &OQ=Ov =Q �1994� T}} wr w C*vQ=@ QO xOWKQ]t *?} QkD ?}a 'xr=kt u}= QO |O=yvW}B ?} QkD`} RwD `@=D |xU}=kt |=Q@ |}=yQ=Owtv Maple Q=Ri=sQv R= xO=iDU= =@ 'p=Ft u=wvax@ "CU= p=tDL= `@=D"�2 w 1 |=ypmW� CU= xOW sUQ p=tDL= |r=oJ `@=D w |atHDw C*vQ=@ ?} QkD R= xO=iDU= =@ w j}kO Cr=L |=Q@ T (1)100 p=tDL= |r=oJ `@=D R= |WN@ '1 pmW QO|Owta QwLt w OyO|t u=Wv =Q t Q=Okt |ki= QwLt 'pmW u}= QO "CU= xOW sUQ O}OH ?} QkD w T}} wr"=Q fT (1)100 (t) p=tDL= |r=oJ `@=D Q=Okt?} QkD =D CU= j}kO |r=oJ `@=D x@ QDl}ORv Q=}U@ 'O}OH ?} QkD xm OwW|t xO}O 1 pmW =@ j@=]t174 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 152

T (1)100 |=Q@ |@} QkD w j}kO |r=oJ |=y`@=D "1 pmW

T (1)100 |=Q@ |@} QkD w j}kO |atHD `} RwD |=y`@=D "2 pmWJ: Statist: Res: Iran 2 (2005): 167-184 173
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153 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}K[=w =t= "OwW|t Q@=Q@ ,=@} QkD `} RwD |xr=@vO x@ uOW l}ORv =@ =y?} QkD CkO u}vJty "T}} wr w C*vQ=@O}OH ?} QkD x@ C@Uv 'p=tDL= |r=oJ `@=D OQw;Q@ QO T}} wr w C*vQ=@ ?} QkD CkO '|:rm Cr=L QO xm CU="CU= QDsm Q=}U@T}} wr w C*vQ=@ ?} QkD R= xO=iDU= =@ w j}kO Cr=L |=Q@ T (1)100 |atHD `} RwD `@=D R= |WN@ '2 pmW QOQ=Okt |Owta QwLt w OyO|t u=Wv =Q t Q=Okt |ki= QwLt 'pmW u}= QO "CU= xOW sUQ O}OH ?} QkD w"=Q P �T (1)100 6 t� |atHD `} RwD `@=D|atHD `} RwD `@=D x@ QDl}ORv Q=}U@ 'lJwm |=yt |=Q@ O}OH ?} QkD xm OwW|t xO}O 2 pmW QO=t= "OwW|t sm |vLvt xU Cw=iD 't Q=Okt uOW nQR@ =@ G} QODx@ "T}} wr w C*vQ=@ ?} QkD =D CU= j}kO?} QkD x@ C@Uv '|atHD `} RwD `@=D OQw;Q@ QO T}} wr w C*vQ=@ ?} QkD CkO '|:rm Cr=L QO xm CU= K[=w"CU= QDsm Q=}U@ O}OH=@ O}OH ?} QkD w T}} wr w C*vQ=@ ?} QkD R= xOt; CUO x@ *|v=QL@ Q}O=kt hqDN= =} CkO 'swO |xDmv'k = 1; 2 |=Q@ T (k)n j}kO `} RwD OwHw x@ xHwD =@ "Ov=xOt; CUO x@ j}kO VwQ R= xm CU= |Q}O=ktR= xO=iDU= =@ =yQ=Okt u}ty w �2006 'w} w nv=S� Ov=xOW x@U=Lt j}kO CQwYx@ |v=QL@ |=yQ=Oktw T}} wr w C*vQ=@ ?} QkD CkO w xU}=kt sy =@ =Q =yu; u=wD|t =Pr &Ov=xOW x@U=Lt |@} QkD |=yVwQT (k)n `} RwD x@ \w@ Qt |v=QL@ |=yQ=Okt R= |NQ@ 2 w 1 |=ypwOH QO "OQm |UQQ@ =Q O}OH ?} QkD=yu; |xOWx@U=Lt j}kO |=yQ=Okt =@ x=Qty 'Ov=|@} QkD |=yVwQ pY=L xm �k = 1; 2 |=yCr=L QO�Q=yJ 'pwOH wO u}= QO GQOvt G}=Dv h}YwD QO "CU= xOW x�=Q= �12� w �11� \@=wQ R= xO=iDU= =@"CU= xHwD ?r=H Q} R |xDmv'OQ=wt |NQ@ QO OvJ Qy &CU= T}} wr w C*vQ=@ ?} QkD R= QDy@ 'CkO ^=Lr R= O}OH ?} QkD � ;'OW=@ y = R tL fT[I]k (x) dx xJu=vJ OW QmPDt O}=@ xD@r= "CU= R}J=v =yu; hqDN=xm O}O u=wD|t |DL=Qx@0 6 y 6 1 ) ym 6 y; ym > my �m+ 1"CU= T}} wr w C*vQ=@ ?} QkD CkO R= QDV}@ 'O}OH ?} QkD CkO 'u}= Q@ =v@ w=y|oDU@ty xm CU= p}rO u=O@ ,=a]k w CU= QDV}@ k = 1 Cr=L |=Q@ O}OH ?} QkD CkO �?"OvwW|t QiY x@ =Qoty QD`} QU w OvQDl}ORv QiY x@ Cr=L u}= QO172 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 154� = 0 01 K]U QO T (k)n `} RwD |=Q@ |v=QL@ |=yQ=Okt "1 pwOHn100 50 30 20 10 5 k = 13 600 3 337 3 103 2 884 2 410 1 749 j}kO3 650 3 340 3 106 2 886 2 413 1 751 T}} wr w C*vQ=@ ?} QkD3 600 3 335 3 102 2 883 2 410 1 749 O}OH ?} QkDk = 26 118 5 497 4 946 4 437 3 402 2 160 j}kO6 193 5 552 4 980 4 465 3 406 2 164 T}} wr w C*vQ=@ ?} QkD6 136 5 516 4 951 4 435 3 402 2 160 O}OH ?} QkD� = 0 05 K]U QO T (k)n `} RwD |=Q@ |v=QL@ |=yQ=Okt "2 pwOHn100 50 30 20 10 5 k = 13 207 2 956 2 745 2 557 2 176 1 671 j}kO3 225 2 967 2 749 2 559 2 179 1 672 T}} wr w C*vQ=@ ?} QkD3 207 2 955 2 743 2 553 2 173 1 670 O}OH ?} QkDk = 25 638 5 058 4 561 4 110 3 197 2 101 j}kO5 745 5 123 4 600 4 123 3 198 2 103 T}} wr w C*vQ=@ ?} QkD5 657 5 094 4 584 4 113 3 193 2 100 O}OH ?} QkDO}OH ?} QkD 'QDnQR@ |=yn |=Q@ w CU= O=} R Q=}U@ 'lJwm |=yn |=Q@ ?} QkD wO Qy CkO �A"CU= QDj}kO|NQ@ |=Q@ 'OW KQ]t ,q@k xm Qw]u=ty xm |}=H =D OwW|t sm =y?} QkD CkO � V}=Ri= =@ �C"CU= xO=iDU= p@=k Q}e T}} wr w C*vQ=@ ?} QkD � |=yQ=Okt R='10; 000 |xR=Ov= x@ |=yxvwtv R= xO=iDU= =@� xOW|R=Ux}@W *|v=QL@ |=yQ=Okt 4 w 3 |=ypwOH QOR= xOWx@U=Lt |=yQ=Okt =@ x=Qty 'k = 3; 4 |=Q@ �CU= xr=kt |xt}t[ xm 'S-Plus |xt=vQ@ R= pY=LJ: Statist: Res: Iran 2 (2005): 167-184 171
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155 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}� = 0 01 K]U QO T (k)n `} RwD |=Q@ |v=QL@ |=yQ=Okt "3 pwOHn100 50 30 20 10 k = 38 388 7 329 6 431 5 612 3 997 |R=Ux}@W8 493 7 399 6 467 5 630 4 004 T}} wr w C*vQ=@ ?} QkD8 474 7 388 6 451 5 614 3 998 O}OH ?} QkDk = 410 309 8 935 7 660 6 530 4 323 |R=Ux}@W10 621 9 052 7 717 6 544 4 331 T}} wr w C*vQ=@ ?} QkD10 599 9 035 7 700 6 529 4 323 O}OH ?} QkD� = 0 05 K]U QO T (k)n `} RwD |=Q@ |v=QL@ |=yQ=Okt "4 pwOHn100 50 30 20 10 k = 37 855 6 871 6 051 5 311 3 813 |R=Ux}@W8 056 6 999 6 111 5 321 3 818 T}} wr w C*vQ=@ ?} QkD8 044 6 992 6 100 5 314 3 814 O}OH ?} QkDk = 49 772 8 408 7 235 6 249 4 155 |R=Ux}@W10 182 8 661 7 379 6 261 4 161 T}} wr w C*vQ=@ ?} QkD10 172 8 651 7 730 6 253 4 155 O}OH ?} QkDOUQ|t Q_v x@ 4 w 3 |=ypwOH QO |v=QL@ |=yQ=Okt |xU}=kt QO "CU= xOW x�=Q= |@} QkD |=yVwQ|r=L QO 'OvW=@ QDnQR@ xOW|R=Ux}@W |=yQ=Okt x@ C@Uv |OwOL =D |v=QL@ |=yQ=Okt 'n V}=Ri= =@ xmQO xm CW=O xHwD O}=@ xD@r= "CU= R}J=v Q=}U@ 30 R= QDsm |xR=Ov= |=Q=O |=yxvwtv |=Q@ =yu; Cw=iD xmQ_v x@ ?}DQD Qy x@ "Ovm|t pta QDj}kO |R=Ux}@W VwQ 'QDlJwm |=yn |=Q@ 'C@=F Q=QmD O=OaD l}x@ C@Uv w Ov=?wr]t Q=}U@ R}v lJwm |=yn |=Q@ 'O}OH ?} QkD w T}} wr w C*vQ=@ ?} QkD xm OUQ|t?} QkD CkO k = 1; 2 Cr=L Ovv=t 'u}= Q@ xwqa "OvQ=O QDsm ?D=Qt x@ |D=@U=Lt x@ R=}v 'j}kO VwQ"OwW|t QDV}@ Cw=iD u}= 'n V}=Ri= =@ w CU= T}} wr w C*vQ=@ ?} QkD CkO R= QDV}@ 'O}OH170 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 156|Q}oxH}Dv w EL@ 4"CU= u=OvtWv=O Qo}O w u=U=vWQ=t; xHwD OQwt xO=Di=QwO |=yxOy=Wt X}NWD xm CU= uQk l} OwOL QO"Ov=xOQm |iQat xO=Di=QwO |=yxOy=Wt X}NWD |=Q@ =Q |OOaDt |=yVwQ |O=tDt u=}r=U |] QO u=kkLtQO "CU= xOW KQ]t R}v p=tQv `} RwD |=Q@ xr�Ut u}= '|OQ@ Q=m Q=t; EL=@t QO p=tQv `} RwD C}ty= p}rOx@C@Uv uwtR; 'p=tQv `} RwD R= xOWG=QNDU= |xvwtv l} QO xO=Di=QwO |=yxOy=Wt X}NWD |=Q@ xr=kt u}=Rwvy 'xOt; CUO x@ *|}=tvCUQO C@Uv uwtR; |xQ=t; j}kO `} RwD "CiQo Q=Qk xO=iDU= OQwt |}=tvCUQO`} RwD |=Q@ xr=kt u}= QO "CU= XNWt=v xO=Di=QwO |xOy=Wt wO w l} |=Q@ RHx@ |Q=t; u=oDWwv QO�O}v}@@ =Q �11� |x]@=Q� O}OH |@} QkD pwtQi l} '|:rm Cr=L QO |}=tvCUQO C@Uv uwtR; |xQ=t; *QiYC*vQ=@ ?} QkD '|O=yvW}B ?} QkD R= xOWpY=L |=yQ=Okt |xU}=kt R= "OW |UQQ@ u; |=y|oS} w w |iQatCkO xm �O}v}@@ =Q 2 w 1 |=ypwOH� OW xO}O xO=Di=QwO |xOy=Wt wO w l} |=Q@ j}kO `} RwD w 'T}} wr wxm � xOW|R=Ux}@W |=yQ=Okt =@ xU}=kt QO u}vJty "CU= O=} R Q=}U@ xr=kt u}= QO xOW O=yvW}B *?} QkDxDW=O OwHw xvwtv QO xO=Di=QwO |xOy=Wt 4 =} 3 xm |Dr=L QO �CU= |rta |xO=iDU= OQwt 'Q[=L p=L QOCU= O=} R 'O}OH ?} QkD w T}} wr w C*vQ=@ ?} QkD CkO xm �O}v}@@ =Q 4 w 3 |=ypwOH� OW xO}O 'OW=@"OvwW|t QDnQR@ |mOv= '|@} QkD |=yVwQ R= xOWx@U=Lt |=yQ=Okt 'QDnQR@ |xvwtv |xR=Ov= |=Q@ xD@r= w`} RwD CU=Q |xr=@vO CtU x@ CmQL =@ =y?} QkD CkO xm �O}v}@@ =Q 4 =D 1 |=ypwOH� OW xO}O u}vJty?} QkD CkO OUQ|t Q_v x@ xmu}= OwHw =@ =t= "CU= V}=Ri= x@ wQ �QDlJwm |=y� |=Q@ |va}� T (k)nT}} wr w C*vQ=@ ?} QkD 'OQ=wt |NQ@ QO xm OW xO}O 'CU}v Cw=iDt u=OvJ 'O}OH ?} QkD w T}} wr w C*vQ=@`@=D 'T}} wr w C*vQ=@ ?} QkD 'OW xQ=W= QDV}B xm Qw]u=ty '`k=w QO "OwW|t CUQO=v G}=Dv x@ QHvtR= xO=iDU= =@ xm |r=L QO &OQm xO=iDU= p=tDL= |r=oJ `@=D OQw;Q@ |=Q@ u; R= u=wD|tv w CU}v p=tDL=|oS} w 'OQm KQ]t u=wD|t =y?} QkD u}= |xQ=@ QO xm |Qo}O |xDmv "CU= Q :U}t R}v Qt= u}= 'O}OH ?} QkD"CU= j}kO VwQ R= QDsm w QDh]avt ?D=Qtx@ k = 1; 2 |=yCr=L |=Q@ xm CU= =yu; |D=@U=Lt=y`HQtAggarwal, C.C.; Yu, P.S. (2001). Outlier detection for high dimentional data. In Proc. ACMSIGMOD.Barnett, V.; Lewis, T. (1994). Outliers in Statistical Data, 3rd ed. Wiley, Chichester.Chambers, J.; Cleveland, W.; Kleiner, B.; Tukey, P. (1983). Graphical Methods for DataAnalysis. Wadsworth, Belmont, CA.J: Statist: Res: Iran 2 (2005): 167-184 169
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157 : : : |}=tvCUQO C@Uv uwtR; |xQ=t; QiY `} RwD |=Q@ O}OH ?} QkD l}David, H.A. (1981). Order Statistics, 2nd ed. Wiley, New York.Ferguson, T.S. (1961). On the rejection of outliers. Proc. Berkeley Symp. Math. Statist.and Prob. 1 Univ. of Cla. Press, Berkeley, pp. 253-285.Grubbs, F. (1969). Procedures for detecting outlying observation in samples. Technometrics11, 1-12.Hampel, F.R.; Ronchetti, E.; Rousseeuw, P.J.; Stahel, W.A. (1986). Robust Statistics: TheApproach Based on In
uence Functions. Wiley, New York.Hawkins, D.M. (1980). The Identi�cation of Outliers. Chapman, London.Huber, P.J. (1981). Robust Statistics. Wiley, New York.Johnson, B.A.; Hunt, H.H. (1979). Performance characteristics for certain tests to detectoutliers. Proceeding of statistical computing section, Annual meeting of the americanstatistical association, Washington, B.C.Moore, D.S.; McCabe, G.P. (1999). Introduction to the Practice of Statistics, 3rd ed. NewYork.Rousseeuw, P.J.; Leroy, A.M. (1987). Robust Regression and Outlier Detection. Wiley, NewYork.Thode, H.C. Jr. (1985). Power of absolute moment tests against symetric non-normalalternatives. Ph.D. Dissertation, University Micro�lms, Ann Arbor, Michigan.Thode, H.C. Jr. (2002). Testing for Normality. Marcel Dekker, New York.Thode, H.C. Jr.; Smith, L.A.; Finch, S.J. (1983). Power of test of normality for detectingscale contaminated normal samples. Commun. Stat. Simul. Comput. 12, 675-695.Zhang, J.; Yu, k. (2006). The null distribution of the likelihood ratio test for one or twooutliers in a normal sample. Test 15, 141-150.
|vUL u}UL'u=Q}= |tqU= |QwytH |RmQt lv=@'207 1 xQ=tW u=tDN=U 'u=Q=OU=B u=@=}N"u=Q}= 'u=QyD'|[=} Q |xOmWv=O 'Q=t; xwQo'h}OQ=m x=oWv=O"u=DUrov= 'h}OQ=mhassanih@cf.ac.uk %Q=ovs=}B

OvwOwtLt s}LQ'Q=t; xwQo'u=mQU} wD RmQt Qwv s=}B x=oWv=O"u=Q}= 'u=mQU} wDr{mahmodvand@yahoo.com %Q=ovs=}B
168 Q=t; |xOmWywSB '1384 c
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|vUL u}UL w OvwOwtLt s}LQ 158CUw}BxO=iDU= OQwt T (k)n `} RwD |=ylOvJ R= |NQ@ |=yQ=Okt |R=Ux}@W |=Q@ Ov=wD|t |DL=Qx@ Q} R |xt=vQ@end w 'n umtt Q=Okt u} QDsm start '|R=Ux}@W |=Q@ =yQ=QmD O=OaD rept 'xt=vQ@ u}= QO "OQ}o Q=Qk"CU= n |=Q@ Q_v OQwt |v=}=B Q=Oktquanoutnk<-function(rept,k,start,end){z<-array(dim=c(end-start+1,6))header<-c("alpha=0.20","alpha=0.10","alpha=0.05","alpha=0.01","alpha=0.005","alpha=0.001")lmargin<-c(paste("n="start:end))dimnames(z)<-list(lmargin,header)for(n in start : end){y<-array(dim=rept)for(i in 1 : rept){x<-sort(c(rnorm(n)))y[i]<-(sum(x[(n-k+1) : n])-k*mean(x))/sqrt(var(x))z[n-start+1,1 :6]<-quantile(y,c(0.8,0.9,0.95,0.99,0.995,0.999))}}z}

J: Statist: Res: Iran 2 (2005): 167-184 167
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