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i � �0
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xv=DU; ?}]N xQ=y@ w |OtL= QiaH w x=wNtRQ |i]Yt 46"OvwW|t xO=U Q} R CQwYx@(12) P (M 0ij1 6 �p 6M 0ij2) = 2f1� (1� p)ng(1� p)n w(13) P (M 0i:k 6 �p 6M 0j:k) = j�1Xr=i �kr�f1� (1� p)ngr(1� p)n(k�r):w k |=yQDt=Q=B =@ |=xrtHwO `} RwD l} T=U= Q@ P (M 0i:k 6 �p 6M 0j:k) Q=Okt xm OwW|t x_LqtR}v VN@ u}= |=Q@ s}OQm u=}@ 3 VN@ QO xm =Q |@r=]t s=tD 'u}= Q@ =v@ w OwW|t x@U=Lt 1� (1� p)n"OvDUy s}taD p@=k=yxvwtv st}Um =t w st}v}t T=U= Q@ u=v}t]= |=yxR=@ 5Q@ xOt; CUO x@ u=v}t]= |=yxR=@ 'xr=kt u}= QO |UQQ@ OQwt |Q}oxvwtv KQ] QO xm OUQ|t Q_vx@ |k]vt|=ylOvJ |=Q@ =yxvwtv st}v}t Q@ |vD@t `=wv= w (p > 0 5) q=@ |=ylOvJ |=Q@ =yxvwtv st}Um =t T=U="OW Oy=wN p}rLD pYit Qw]x@ sWW VN@ QO ẁ[wt u}= xD@r= xm Ovvm pta QDy@ '(p 6 0 5) u}}=BR= s}yO|t K}HQD CQwY u}= QO xm s} Q=O Q=}DN= QO =Q =yxvwtv st}Um =t sy w st}v}t sy |y=o =t='|rY= |xat=H s=p |x@DQt lOvJ |=Q@ VN@ u}= QO "s}vm xO=iDU= xQ=t; wO Qy QO OwHwt C=aq]=st}Um =t sy w st}v}t sy xm s}vm|t =O}B `} RwDO=R; |=xR=@ QoOQw;Q@ |Qw] Q} RCr=L wO QO '�p = F�1(p)"OvW=@ QF-wt u; QO =yxvwtvsy R= pkDUt |=yst}Um =t w st}v}t T=U= Q@ OQw;Q@ 5 1R= 's}vm ?=NDv= Qo}O |=xvwtv R= =Q st}Um =t |xQ=t; w xvwtv l} R= =Q st}v}t |xQ=t; Qo = Cr=L u}= QO'u}= Q@ =v@ "OvDUy sy R= pkDUt R}v Q_v OQwt |=yxQ=t; =Pr 'OvW=@|t sy R= pkDUt =yxvwtv xm |}=Hu;CU= Q} R u=v}t]= ?} Q[ |=Q=O i 6= j '(M 0i;ni ;Mj;nj ) CQwYx@ |v=v}t]= |xR=@P (M 0i;ni 6 �p 6Mj;nj ) = P (M 0i;ni 6 �p)P (Mj;nj > �p)= f1� (1� p�i)nig(1� p�jnj ):(14)c
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47 |=xvwtvOvJ KQ] l} QO u}ov=Qm |=yxQ=t; T=U= Q@ xat=H |=ylOvJ |=Q@ `} RwDO=R; u=v}t]= |=yxR=@Cr=L u}= QO " M 0i;ni > Mj;nj |va} 'OyO MQ swU VN@ x@=Wt |rmWt R}v =Hv}= QO CU= umtt =t=Mj;nj |xOW ?DQt |=yxQ=t; Qo = p=L "Ow@ Oy=wN |vat|@ �p |=Q@ (M 0i;ni ;Mj;nj ) u=v}t]= |xR=@x=ou; 's} Q}o@ Q_vQO Vij1 > Vij2 CQwYx@ =Q M 0i;ni wP (Vij1 6 �p 6 Vij2) = P (M 0i;ni 6 �p 6Mj;nj ) + P (Mj;nj 6 �p 6M 0i;ni)= P (M 0i;ni 6 �p)P (Mj;nj > �p)+ P (Mj;nj 6 �p)P (M 0i;ni > �p)= f1� (1� p�i)nig(1� p�jnj ) + p�jnj (1� p�i)ni :(15)u=v}t]= ?} Q[ 'ni = n w �i = 1 's}W=@ xDW=O i = 1; : : : ; k |=Q@ xm X=N |Dr=L QO 3 |xH}Dv"OwW|t xO=U Q} R CQwYx@ �15� |x]@=Q QO OwHwt(16) P (Vij1 6 �p 6 Vij2) = f1� (1� p)ng(1� pn) + pn(1� p)n:xDU@=w |=yst}Um =t w st}v}t T=U= Q@ OQw;Q@ 5 2QO "s}W=@ xOQm ?=NDv= xvwtv l} R= =Q st}Um =t w st}v}t |xQ=t; wO Qy xm O} Q}o@ Q_v QO =Q |Dr=L|=xvwtv st}Um =t Mi;ni O}vm ZQi "OvDUy xDU@=w sy x@ =yxQ=t; u}= xm CU= |y}O@ CQwY u}=x@ xHwD =@ CQwY u}= QO "OW=@ xvwtv u=ty st}v}t M 0i;ni w F�i |xat=H R= ni |xR=Ov= x@ |iO=YDw M�ni = F�i(Mi;ni) '4 sr w CU= xOt; 4 w 3 |=yVN@ QO ?}DQDx@ xm 'xOW O=} |=yxQ=t; `} RwD`} RwD R= ni |xR=Ov= x@ |iO=YD |=xvwtv st}v}t w st}Um =t =@ `} RwDsy ?}DQDx@ M 0�ni = F�i(M 0i;ni)x@ =v@ �p |=Q@ (M 0i;ni ;Mi;ni) CQwYx@ |v=v}t]= |xR=@ VWwB p=tDL= 'u}= Q@ =v@ "OvDUy U(0; 1)"OwW|t x@U=Lt Q} R CQwYx@ 1 srP (M 0i;ni 6 �p 6Mi;ni) = P (M 0i;ni 6 F�1(p) 6Mi;ni)= PfF�i(M 0i;ni) 6 p�i 6 F�i(Mi;ni)g= P (M 0�ni 6 p�i 6M�ni)60 c
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xv=DU; ?}]N xQ=y@ w |OtL= QiaH w x=wNtRQ |i]Yt 48= Z p�i0 Z 1p�i ni(ni � 1)(y � x)ni�2 dy dx= Z p�i0 Z 1p�i fM 0 �ni ;M�ni (x; y) dy dx= 1� p�ini � (1� p�i)ni :(17)?} Q[ 'ni = n w �i = 1 's}W=@ xDW=O 'i = 1; : : : ; k 'i |=Q@ xm |Y=N Cr=L QO 4 |xH}Dv"OwW|t x@U=Lt Q} R CQwYx@ q=@ u=v}t]=(18) P (M 0i;n 6 �p 6Mi;n) = 1� pn � (1� p)n:|Q}oxH}Dv w EL@ 6QO =Q st}Um =t w st}v}t |=yxQ=t; Vkv 'u}W}B |=yVN@ QO xOW u=}@ ?r=]t x@ xHwD =@ VN@ u}= QOOL =D w xOwtv XNWt 'F |va} &|rY= |xat=H |=ylOvJ |=Q@ `} RwDO=R; |=yu=v}t]= |xR=@ uOQm =O}B?r=k QO =Q OwN ?r=]t "Ovvm|t pta QDy@ =yu; R= ẁv s=Om '|ak=wt xJ QO xm s}vm|t u}}aD u=mt=u=}@ p}YiD x@ 'ni = n w �i = 1 s}W=@ xDW=O 'i = 1; : : : ; k 'i |=Q@ xm X=N |Dr=L QO xH}Dv OvJ"s}vm|t`@=D h} QaD =@ w �12� w �4� \@=wQ x@ xHwD =@ 5 |xH}Dvh(p) = P (Mij1 6 �p 6Mij2)� P (M 0ij1 6 �p 6M 0ij2);| v a } &C U= uQ= k D t (0 5; 0) |x ] k v x @ C @ U v ` @= D u }= x m Ow W| t x _ Lq t'p > 0 5 Qo = 'u}= Q@ =v@ "h(p) > 0 'p > 0 5 |=Q@ |iQ] R= w h(0 5 + p) = �h(0 5� p)xm O=O u=Wv u=wD|t x@=Wt Qw]x@ " P (Mij1 6 �p 6Mij2) > P (M 0ij1 6 �p 6M 0ij2) x=ou;x=ou; 'p < 0 5 Qo = w P (Mi:k 6 �p 6Mi:k) > P (M 0i:k 6 �p 6M 0i:k) x=ou; 'p > 0 5 Qo =T=U= Q@ |=xR=@ QoOQw;Q@ x=ou; 'p > 0 5 Qo = Cr=L u}= QO '|va} &OW Oy=wN Zwa q=@ |Q@=Q@=v CyH|=xR=@ QoOQw;Q@ x=ou; 'p < 0 5 Qo = w CU= |QDV}@ u=v}t]= ?} Q[ |=Q=O Cw=iDt |xvwtv wO st}Um =tOQw;Q@ QO =Pr 'h(0 5) = 0 xm OwW xHwD u}vJty "CU= QDy@ Cw=iDt |xvwtv wO st}v}t T=U= Q@"OvQ=O u=Um} |Q=DiQ Cw=iDt |xvwtv wO st}Um =t w st}v}t '�0 5 '|va} &xat=H |xv=}tc
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49 |=xvwtvOvJ KQ] l} QO u}ov=Qm |=yxQ=t; T=U= Q@ xat=H |=ylOvJ |=Q@ `} RwDO=R; u=v}t]= |=yxR=@C@Uv f(p) = P (Vij1 6 �p 6 Vij2) `@=D xm OwW|t x_Lqt �16� |x]@=Q x@ xHwD =@ 6 |xH}Dv=D p V}=Ri= =@ `@=D u}= |iQ] R= "f(0 5+ p) = f(0 5� p) '|va} &CU= uQ=kDt p = 0 5 \N x@|xat=H s=p |x@DQt lOvJ |=Q@ u=v}t]= |xR=@ 'u}= Q@ =v@ "O@=}|t Vy=m TBU w V}=Ri= p = 0 5?} Q[ |=Q=O 'p = 0 5 x@ l}ORv Q}O=kt |=Q@ Qo}O |=xvwtv st}Um =t w xvwtv l} st}v}t T=U= Q@ F"CU= |QDV}@ u=v}t]='=yxvwtv st}Um =t sy w st}v}t sy uDW=O =@ xm s} R=OQB|t ?r]t u}= K} QWD x@ 9 w 8 '7 G}=Dv QO"CU= QD?wr]t =yu; ẁv s=Om R= xO=iDU=`@=D h} QaD =@ w �16� w �4� \@=wQ x@ xHwD =@ 7 |xH}Dvg(p) = P (Vij1 6 �p 6 Vij2)� P (Mij1 6 �p 6Mij2);|=Q@ w g(p) > 0 '0 < p < np0 5 |=Q@ |iQ] R= "g( np0 5) = 0 xm OwW|t x_Lqt|=xR=@ QoOQw;Q@ u}}aD Qw_vtx@ x=ou; '0 < p < np0 5 Qo = 'u}= Q@ =v@ "g(p) < 0 ' np0 5 < p < 1Qo = xm |r=L QO 's}vm|t xO=iDU= Qo}O |=xvwtv st}Um =t w xvwtv l} st}v}t R= u=mt= CQwY QO '�p |=Q@q=@ Qw_vt x@ uO}UQ |=Q@ pkDUt |xvwtv wO |=yst}Um =t R= s}yO|t K}HQD x=ou; ' np0 5 < p < 1"OvQ=O |v=Um} Q=DiQ q=@ |xNUv wO p = np0 5 |=Q@ u}vJty "s}}=tv xO=iDU=`@=D h} QaD =@ w �16� w �12� \@=wQ x@ xHwD =@ '7 |xH}Dv x@=Wt 8 |xH}Dvu(p) = P (Vij1 6 �p 6 Vij2)� P (M 0ij1 6 �p 6M 0ij2);|=Q@ w u(p) < 0 '0 < p < 1� np0 5 |=Q@ |iQ] R= "u(1� np0 5) = 0 xm OwW|t x_Lqtu}}aD Qw_vt x@ x=ou; '1 � np0 5 < p < 1 Qo = 'u}= Q@ =v@ "u(p) > 0 '1 � np0 5 < p < 1's}vm|t xO=iDU= Qo}O |=xvwtv st}Um =t w xvwtv l} st}v}t R= u=mt= CQwY QO '�p |=Q@ |=xR=@ QoOQw;Q@|=Q@ pkDUt |xvwtv wO |=yst}v}t R= s}yO|t K}HQD x=ou; '0 < p < 1 � np0 5 Qo = xm |r=L QO"OvQ=O u=Um} |Q=DiQ q=@ |xNUv wO p= 1� np0 5 |=Q@ u}vJty "s}vm xO=iDU= q=@ Qw_vt x@ uO}UQ"s}vm|t u=}@ QD|rm Cr=L QO =Q 8 w 7 G}=Dv R= |k}irD 9 |xH}Dv QO uwvm =st}Um =t =} w st}v}t R= xO=iDU= ^=Lr R= |D}OwOLt xm |DQwY QO '8 w 7 G}=Dv x@ xHwD =@ 9 |xH}Dv:s}vm|t pta Q} R VwQ x@ �p |=Q@ |=xR=@ QoOQw;Q@ u}}aD Qw_vtx@ x=ou; 's}W=@ xDW=Ov =yxvwtv' np0 5 < p < 1 xm |DQwY QO w pkDUt |xvwtv wO |=yst}v}t R= x=ou; '0 < p < 1� np0 5 Qo =Qo}O |=xvwtv st}Um =t w xvwtv l} st}v}t R= CQwY u}= Q}e QO w pkDUt |xvwtv wO |=yst}Um =t R="s}vm|t xO=iDU=58 c
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xv=DU; ?}]N xQ=y@ w |OtL= QiaH w x=wNtRQ |i]Yt 50|xR=Ov= x@ P (Vij1 6 �p 6 Vij2) Q=Okt OwW|t x_Lqt �18� w �16� \@=wQ x@ xHwD =@ 10 |xH}Dvsy R= pkDUt |=yst}Um =t w st}v}t '|va} &CU= QDV}@ P (M 0i;n 6 �p 6Mi;n) R= 2pn(1� p)n"Ovvm|t pta =yu; |xDU@=w ẁv R= QDy@'k hrDNt Q}O=kt |=Q@ xm s}vm u}}aD |Qw] =Q j w i s}v=wD|t �5� |x]@=Q QO 11 |xH}DvMaple Q=Ri=sQv 8 |xNUv R= xO=iDU= =@ =Q Q}O=kt u}= "OW=@ QDV}@ 0 95 R= P (Mi:k 6 �p 6Mj:k)"s}=xOQw; 1 pwOH QO =Q u; G}=Dv w xOwtv x@U=Lt k = 10; 20 w n = 5 'p = 0 85; 0 9 |=Q@
hrDNt k w p 'n |=Q@ j w i ?wr]t Q}O=kt "1 pwOH(p; k; n) i j(0 85; 10; 5) = 1 > 8= 2 > 9(0 90; 10; 5) 6 2 > 9= 3 = 10(0 85; 20; 5) 6 5 > 14(0 90; 20; 5) 6 5 > 166 6 i 6 8 > 17

'k hrDNt Q}O=kt |=Q@ xm s}vm u}}aD |Qw] =Q j w i s}v=wD|t �7� |x]@=Q QO 12 |xH}DvMaple Q=Ri=sQv 8 |xNUv R= xO=iDU= =@ =Q Q}O=kt u}= "OW=@ QDV}@ 0 95 R= P (Mi:k 6 �p 6Mj:k)"s}=xOQw; 2 pwOH QO =Q u; G}=Dv w xOwtv x@U=Lt k = 10; 20 w p = 0 25; 0 5; 0 6; 0 75 |=Q@"CU= Q=QkQ@ |=xvwtv |xR=Ov= Qy |=Q@ =Pr w OQ=Ov |oDU@ xvwtv |xR=Ov= x@ �7� |x]@=Q xm OwW xHwD
c
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51 |=xvwtvOvJ KQ] l} QO u}ov=Qm |=yxQ=t; T=U= Q@ xat=H |=ylOvJ |=Q@ `} RwDO=R; u=v}t]= |=yxR=@hrDNt k w p |=Q@ j w i ?wr]t Q}O=kt "2 pwOH(p; k) i j(0 50; 10) 6 2 > 9(0 60; 10) 6 2 > 9= 3 = 10(0 50; 20) 6 6 > 15(0 60; 20) 6 8 > 17(0 25; 20) = 1 > 9= 2 > 10(0 75; 20) 6 11 > 19 QmWD w Q}OkD"Ovvm|t QmWD w Q}OkD 'OW `k=w QF-wt xr=kt Ow@y@ QO xm sQDLt u=Qw=O C=Q_v w C=O=yvW}B R= xr=kt u=oOvU} wv=y`HQtArnold, B.C.; Balakrishnan, N.; Nagaraja, H.N. (1992). A First Course in Order Statistics.Wiley, New York.Ahmadi, J.; Arghami, N.R. (2003). Nonparametric con�dence and tolerance interval fromrecord values data. Statist. Papers, 44, 455-468.Ahmadi, J.; Balakrishnan, N. (2004). Con�dence intervals for quantiles in terms of recordrange. Statist. Probab. Lett., 68, 395-405.Ahmadi, J.; Balakrishnan, N. (2005). Distribution-free con�dence intervals for quantile in-tervals based on current records. Statist. Probab. Lett., 75, 190-202.Chen, Z. (2000). On ranked-set sample quatiles and their applications. J. Statist. Plann.Inference, 83, 125-135.David, H.A.; Nagaraja, H.N. (2003). Order Statistics. third edition, Wiley, New York.Gulati, S.; Padgett, W.J. (2003). Parametric and Nonparametric Inference from Record-Breaking Data. Lecture Notes in Statistics, 172, Springer, New York.Khaledi, B.; Kochar, S. (2004). Ordering convolutions of gamma random variables. Sankhya,66, 466-473.56 c
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ing, R.J. (1980). Approximation Theorems of Mathematical Statistics. Wiley series inProbability and Mathematical Statistics, Wiley, New York.Zhou, X.; Sun, L.; Ren, H. (2000). Quantile estimation for left truncated and right censoreddata. Statist. Sinica, 10, 1217-1229.Zielinski, R.; Zielinski, W. (2005). Best exact nonparametric con�dence intervals for quan-tiles. Statistics, 39, 67-71. 1384 |O 11 %Ci=} QO1385 CWy@}OQ= 13 %KqY= u} QN;|OtL= QiaH'Q=t; xwQo'|[=} Q swra |xOmWv=O'|UwOQi x=oWv=O"u=Q}= 'OyWtahmadi@math.um.ac.ir :Q=ovs=}B
x=wNtRQ |i]Yt'Q=t; xwQo'|[=} Q swra |xOmWv=O'|UwOQi x=oWv=O"u=Q}= 'OyWtrazmkhah{m@yahoo.com :Q=ovs=}Bxv=DU; ?}]N xQ=y@'Q=t; xwQo'|[=} Q swra |xOmWv=O'|UwOQi x=oWv=O"u=Q}= 'OyWtkhatib{b@yahoo.com :Q=ovs=}B
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