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xO=Rp=tH u}t=OtLt w |v=QH} RQt |Lr=Y OtLt 112"OwW ?=NDv= VwQ (R � k)(C � k) x@ Ov=wD|t xvwtv OL=w u}t=k |:rm Qw]x@ "OQm ?=NDv= u=wD|t?DQt=v |=yxvwtv O=OaD wQn�1k=0 (R�k)(C�k) Q@=Q@ 'n |xR=Ov= x@ umtt |=yxawtHt O=OaD xH}Dv QO:=@ CU= Q@=Q@ umttQn�1k=0 (R� k)(C � k)n! :|xvwtv |=yxawtHt O=OaD 'OwW ?=NDv= VwQ (RC �n) x@ Ov=wD|t �1�� |i=[= |xvwtv u; xm =Hu; R=:=@ CU= Q@=Q@ ?DQt=v umtt(1) Qn�1k=1 (R � k)(C � k)n! (RC � n):QoOQw;Q@ R= xO=iDU= =@ "CU= �j = n+1RC Q@=Q@ j OL=w pwtW p=tDL= xm s}yO|t u=Wv CUw}B QO:=@ CU= Q@=Q@ (�) xat=H u}ov=}t |=Q@ ?} Q==v QoOQw;Q@ l} '�1952� uwUBt=D�RD} wQwy�̂ = 1RC n+1Xi=1 yi�i= 1n+ 1 n+1Xi=1 yi = �y;"CU= s=i OL=w |xar=]t OQwt Q=Okt yi u; QO xmXNWt =Q �ij s-=wD pwtW p=tDL= xmCU= sRqTv=} Q=w?} Q==v OQw;Q@ wTv=} Q=w uOQw;CUO x@ |=Q@QO |m} Qo = =yvD w Qo = OvDUy xvwtv QO wO Qy 'OvW=@ xDW=O Q=Qk uwDU =} Q]Ul} QO j w i OL=w Qo = "s}vmOt=W}B xm |}=yx=Q O=OaD "OwW ?=NDv= �1�� QN; |xvwtv u; u=wvax@ |Qo}O w RCES ?=NDv= |xrLQt:=@ CU= Q@=Q@ OyO|t MQ q=@2(Qn�1k=1(M � k)(N � k)(n� 1)! ) ;:Ow@ Oy=wN Q} R CQwYx@ Cr=L u}= |=Q@ s-=wD pwtW p=tDL= �1� Q@ u; s}UkD =@ xm�1ij = 2nRC(RC � n) :x=ou; 'OvQ}o Q=Qk Cw=iDt |vwDU w Q]U QO j w i |=yOL=w Qo ==} 'RCES QO OL=w wO Qy (ic
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113 u; |}=Q=m w1� uwDU w Q]U hPL |Q}oxvwtv KQ]"OW=@ �1�� QN; |xvwtv u; |Qo}O w RCES QO =yu; R= |m} (iixm =Hu; R=Qn�1k=2 (R� k)(C � k)(RC � n)(n� 2)!Q@=Q@ (i) Cr=L p=tDL= 'OvwW|t ?=NDv= RCES QO j w i OL=w wO u; QO xm CU= umtt |=yxvwtv O=OaD"CU= n2�nRC(RC�R�C+1):=@ CU= Q@=Q@ (ii) Cr=L QO umtt |=yxvwtv O=OaD2(Qn�1k=1 (R� k)(C � k)(n� 1)! � Qnk=2(R� k)(C � k)(n� 2)! ) ::=@ CU= Q@=Q@ (ii) Cr=L p=tDL= �1� Q@ u; s}UkD =@ 'u}= Q@ =v@2n(RC �R� C � n+ 2)RC(RC �R� C + 1)(RC � n) :ẁtHt Q@=Q@ OvQ=O Q=Qk Cw=iDt |=yuwDU w =yQ]U QO xm |}=yOL=w |=Q@ s-=wD pwtW p=tDL= xH}Dv QO"CU= hrDNt Cr=L wO |=Q@ p=tDL=�2ij = n(n� 1)(RC � n) + 2n(RC �R� C � n+ 2)RC(RC �R� C + 1)(RC � n) :=Q OvQ=O Q=Qk i OL=w uwDU =} Q]U QO xm |}=yOL=w |xawtHt "s}vm|t h} QaD xawtHt wO i OL=w |=Q@=@ =Q OvQ=O Q=Qk s=i OL=w =@ Cw=iDt |=yuwDU w Q]U QO xm |}=yOL=w |xawtHt "s}yO|t V}=tv Ri1 =@"s}yO|t V}=tv Ri2:Ow@ Oy=wN Q} R CQwYx@ �y Tv=} Q=w 'u}= Q@ =v@var(�y) = 1(RC)2� RCXi=1(�i � �2i ) y2i�2i + RCXi=1 RCXj=1i6=j (�ij � �i�j) yi�i � yj�j�(2) = 1(RC)2�RC � n� 1n+ 1 RCXi=1 y2i+ 2Xh=1 RCXi=1 Xj2Rih ��hij � (n+ 1)2(RC)2 �yiyj(RC)2(n+ 1)2 �:196 c
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xO=Rp=tH u}t=OtLt w |v=QH} RQt |Lr=Y OtLt 114:Ow@ Oy=wN Q} R CQwYx@ Tv=} Q=w ?} Q==v OQw;Q@ l}cvar(�y) = 1(RC)2� n+1Xi=1 1� �i�2i y2i + n+1Xi=1 n+1Xj=1i6=j � 1�i�j � 1�ij �yiyj�(3) = 1(RC)2� (RC � n� 1)RC(n+ 1)2 n+1Xi=1 y2i+ 2Xh=1 n+1Xi=1 Xj2Sih� (RC)2(n+ 1)2 � 1�hij �yiyj�;h} QaD xat=H |=Hx@ |=xvwtv |xawtHt |=Q@ �h = 1; 2 |=Q@� Rih x@=Wt Sih |xawtHt u; QO xm"OwW|tRCES � 1 |Q}oxvwtv KQ] |@=} RQ= 4|r}rLD |@=} RQ= 4 1:OwW|t h} QaD Q} R CQwYx@ |}=Q=m '|Q}oxvwtv KQ] l} |@=} RQ= |=Q@e�(�̂) = var( �ys)var(�̂) ;KQ] pO=at sHL =@ xO=U |iO=YD |Q}oxvwtv KQ] |=Q@ xvwtv u}ov=}t Tv=} Q=w var( �ys) u; QO xmQo = "CU= |UQQ@ CLD |Q}oxvwtv KQ] |=Q@ xat=H u}ov=}t ?} Q==v QoOQw;Q@ �̂ w |UQQ@ CLD |Q}oxvwtv"CU= xO=U |iO=YD |Q}oxvwtv KQ] R= QD=Q=m |UQQ@ CLD |Q}oxvwtv KQ] 'OW=@ e�(�̂) > 1|=Q@ RC |xR=Ov= x@ |=xat=H R= n+ 1 |xR=Ov= x@ |iO=YD |xvwtv Tv=} Q=w ��2002� 'uwUBt=D� 1 src
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115 u; |}=Q=m w1� uwDU w Q]U hPL |Q}oxvwtv KQ]:CWwv Q} R CQwYx@ u=wD|t =Q |i=YD |xO=U |Q}oxvwtvvar( �ys) = �1� n+ 1RC � s2n+ 1= 1(RC)2 RCXi=1 � RCn+ 1 � 1�y2i+ RCXi=1 RCXj=1i6=j � (n+ 1)nRC(RC � 1) � (n+ 1)2(RC)2 � � yiyj(RC)2(n+ 1)2 :(4)x@ �4� |x]@=Q pwtW |=yr=tDL= |Q=Po}=H w uwUBt=D�R}DQwy QoOQw;Q@ Tv=} Q=w R= xO=iDU= =@ "u=yQ@"O};|t CUO\ki w Qo = 'CU= QD=Q=m xO=U |iO=YD |Q}oxvwtv KQ] R= uwDU w Q]U hPL |Q}oxvwtv KQ] 1 |x}[kQo =RCXi=1 yi�!ci < RCXi=1 yi�!i;(5)|}=yOL=w u}ov=}t �!ci w OvQ=O Q=Qk s=i OL=w uwDU w Q]U QO xm CU= |}=yOL=w u}ov=}t �!i u; QO xm"OvQ=Ov Q=Qk s=i OL=w |=yuwDU w Q]U QO xm CU=:s} Q=O �4� w �2� |=yx]@=Q R= "u=yQ@var(�ys)� var(�y) = 1(n+ 1)2 � RXi=1 yi Xj2Ri1 � (n+ 1)nRC(RC � 1) � 2nRC(RC � n)�yi+Xi=1 yi Xj2Ri2 � (n+ 1)nRC(RC � 1) � n(n� 1)RC(RC �R� C + 1)� 2n(RC �R� C � n+ 2)RC(RC �R� C + 1)(RC � n)�yj�194 c
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xO=Rp=tH u}t=OtLt w |v=QH} RQt |Lr=Y OtLt 116= 1(n+ 1)2 � RCXi=1 yi nRC� (n� 1)(RC � n� 2)(RC � 1)(RC � n) �� (R+ C � 2) 1R+ C � 2 Xj2Ri1 yj+ RCXi=1 yi� (n+ 1)n(RC �R� C + 1)RC(RC � 1) � n(n� 1)RC� 2n(RC �R� C � n+ 2)RC(RC � n) � 1RC �R� C + 1 Xj2Ri2 yj�::s} Q=O �!i = 1R+C�2 Pj2Ri1 yi w �!ci = 1RC�R�C+1 Pj2ri2 yi h} QaD =@var(�ys)� var(�y) = 1(n+ 1)2�n(n� 1)(RC � n� 2)(R+ C � 2)RC(RC � 1)(RC � n) RCXi=1 yi�!i�+�n(n+ 1)(RC �R� C + 1)RC(RC � 1) � n(n+ 1)RC� 2n(RC � 2)RC(RC � 2)� RCXi=1 yi�!ci ; :s} Q=O |Q@H |x@U=Lt R= TBvar(�ys)� var(�y) = 1(n+ 1)2 �n(n� 1)(RC � n� 2)(R+ C � 2)RC(RC � 1)(RC � n)��X yi�!i �X yi�!ci��: 'u}= Q@ =v@var(�ys)� var(�y) > 0()Xyi�!i >X yi�!ci ; =}e�(�y) > 1()X yi�!i >X yi�!ci : xm =Hu; R=1RC RCXi=1 �!i = 1RC RCXi=1 �!ci = �;"OW=@ =yyi w =y�!ci Tv=} Q=wm R= QDnQR@ =yyi w =y�!i Tv=} Q=wm Qo = =yvD w Qo = 'CU= Q=QkQ@ �5� |x]@=QOwQ|t Q=_Dv= 'OvW=@ |Owta =} |ki= |OvwQ |=Q=O =} OvW=@ C@Ft |oDU@tyOwN |=Q=O xat=H Q}O=kt Qo =c
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117 u; |}=Q=m w1� uwDU w Q]U hPL |Q}oxvwtv KQ]=@ u; |]N |x]@=Q R= VvwDU =} Q]U |=yOL=w Q}O=kt |x}k@ =@ 'yi OL=w Qy Q}O=kt |]N |x]@=Q xmhPL� |Q}oxvwtv KQ] 'u}= Q@ =v@ "OW=@ QDV}@ 'OvQ=O Q=Qk Qo}O |=yuwDU w Q]U QO xm |}=yOL=w Q}O=kt"CU= |Owta =} |ki= OvwQ =@ |}=yxat=H |=Q@ |}=Q=m KQ] �1� uwDU w Q]U|OOa |@=} RQ= 4 2u}= |}=Q=m w Tv=} Q=w '�1� uwDU w Q]U hPL� |Q}oxvwtv KQ] |}=Q=m Q=DiQ |ovwoJ |xOy=Wt |=Q@|=Q@ |@ Qe |=}v}HQ} w uwB=m =m |xv=NOwQ u} Q}W ?; |=yhOY R= QO=v |=xat=H |=Q@ =Q |Q}oxvwtv KQ]OvwQ |=Q=O xat=H u}= "�2005 'C}tU= w |Lr=Y� 's}vm|t x@U=Lt hrDNt |=yxR=Ov= =@ |}=yxvwtvxat=H "�1 pmW� OwW|t R=Qi= OL=w 800 x@ uwB=m =m |xv=NOwQ R= |DtUk "CU= |Owta h}a["OvDUy OL=w Qy QO OwHwt |=yhOY O=OaD |xOvyOu=Wv O=Oa= "CU= uwDU 20 w Q]U 40 |=Q=O|}=Q=m w �1� uwDU w Q]U hPL� |Q}oxvwtv 'xO=U |iO=YD |Q}oxvwtvTv=} Q=w?}DQDx@ 1 pwOH QO"CU= xOW x�=Q= 21 =D 2 |=yxR=Ov= =@ |}=yxvwtv |=Q@ u;|Q=Po}=H uwO@ xO=U |iO=YD |Q}oxvwtv KQ] =@ xU}=kt QO RCES1� KQ] |}=Q=m pwOH "1 pwOHn 2 3 4 5 6 7 8 9 10 11var(�ys) 0 226 0 150 0 112 0 090 0 075 0 064 0 056 0 050 0 045 0 041var(�y) 0 150 0 111 0 089 0 073 0 062 0 054 0 049 0 043 0 038 0 035e�(�y) 1 508 1 347 1 270 1 226 1 199 1 181 1 171 1 163 1 159 1 157n 12 13 14 15 16 17 18 19 20 21var(�ys) 0 037 0 034 0 032 0 030 0 028 0 026 0 026 0 023 0 022 0 021var(�y) 0 032 0 030 0 027 0 025 0 024 0 022 0 021 0 020 0 019 0 018e�(�y) 1 156 1 157 1 159 1 161 1 165 1 169 1 173 1 178 1 183 1 189=@ xm OvO=O u=Wv =t |D=tOkt C=ar=]t "Ovm|t =O}B Q}}eD OYQO 51 =D OYQO 16 R= |}=Q=m V}=Ri=u}= 'OwW|t xOy=Wt xat=H u}= QO xm Qw]u=ty |rw Ovm|t =O}B V}=Ri= R}v |}=Q=m 'xvwtv |xR=Ov= V}=Ri="Ovm|tv |wQ}B |=xOa=k u}vJ R= xat=H192 c
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xO=Rp=tH u}t=OtLt w |v=QH} RQt |Lr=Y OtLt 120CUw}Bw Q]U hPL R= TB "OW=@ s=i OL=w pt=W n |xR=Ov= x@ RCES xm OW=@ u}= Ot=W}B A O}vm ZQi?=NDv= uwDU w Q]U hPLVwQx@ xOv=t|k=@ OL=w (R�1)(C�1) R= xvwtv (n�1) 's=i OL=w uwDU'u}= Q@ =v@ "OwW ?=NDv= Ov=wD|t VwQ (RC � n) x@ �1�� |i=[= OL=w u; "OvwW|tjAj = fQn�1k=1(R � k)(C � k)g(RC � n)(n� 1)!:s} Q=O �1� Q@ jAj s}UkD =@ "CU= |D}r=v}OQ=m |xOvyO u=Wv j � j xm |Qw]x@Pr(A) = nRC :'u}= Q@ =v@ "OW=@ 'OwW ?=NDv= 1� |i=[= OL=w u=wvax@ i OL=w xm u}= Ot=W}B B O}vm ZQiPr(B) = Pr(BjA)Pr(A) + Pr(BjAc)Pr(Ac):Pr(BjAc) = 1RC�n w Pr(BjA) = 0 xm =Hu; R=Pr(B) = Pr(BjAc)Pr(Ac)= Pr(BjAc)(1� Pr(A))= 1RC � n�1� nRC� = 1RC"CU= A [ B OW=@ s=i OL=w pt=W RCES+1 xm u}= Ot=W}BPr(A [ B) = Pr(A) + Pr(B)= n+ 1RC :
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