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θ̂ − θ 0.00072 0.00087 0.00073(Ë����"�9���@ 9Â*:@)@ �#@ Ð

θ
Ò

0.00480 0.00736 0.00823(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
Ò

0.00234 0.00833 0.01451(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
�
θ
Ò

0.00645 0.00845 0.00734

Ó ����%4*.u���m�*:()��%4� (V/��@1Î�Ïâ0
1995−1999

�8( �!"8Ì.�3A8@ *:*»q���@ �!����%!*-(_( *ÉØ Ð
2
ÒÉB�*:,:��"��#�Q�!,

(Ë����� ��( Ð
13

Ò^��"�9Â�Ô��@ �4�3��%�()���ª�3��( Ð
7
Ò|��"�9X�3A�*-@ *��!(|"8���Q�!(),:%i��( ( �<7$,5�ª�3�!��" }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01141 0.02374 0.03406h ()� �!�����3�#@-B

θ̂m 0.01196 0.02334 0.03422yM�i��(-B
θ̂m − θm 0.00054 −.00040 0.00016()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00271 0.01503 0.00407()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00374 0.00504 0.00291()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00300 0.01232 0.01943mn�4( k ? *:��( �8@ *�B

θmm 0.01283 0.03327 0.03946h (Ë�3�!����� �#@:B
θ̂mm 0.01793 0.04681 0.03842y��i��(:B

θ̂mm − θmm 0.00510 0.01353 0.00104()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00312 0.01132 0.00511()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.01078 0.01542 0.01921(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.01152 0.02057 0.03223

Ó ����%4*^C2��m�*:()��%4� (V/��@1Î�Ïâ0
1995−1999

�8( �!"8Ì.�3A8@ *:*»q���@ �!����%!*-(_( *ÉØ Ð
2
ÒÉB�*:,:��"��#�Q�!,

(Ë����� ��( Ð
13

ÒS��"�9 ����@ �<����%.()�3���3��( Ð
7
ÒX��"�9 �Q�!(),:%!��( ()�47$,:���3�4�#"±�!"��#"�*�q���@ �!����%4*�B

*-,:�#"8�#���4,U()�3���3��( Ð
85%

Ò }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.00829 0.01631 0.02134h ()� �!�����3�#@-B

θ̂m 0.00846 0.01598 0.02216yM�i��(-B
θ̂m − θm 0.00016 −.00033 0.00082()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00322 0.01404 0.01230()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00136 0.00241 0.00146()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00299 0.01189 0.01097mn�4( k ? *:��( �8@ *�B

θmm 0.0059 0.01357 0.02479h (Ë�3�!����� �#@:B
θ̂mm 0.01920 0.03638 0.05114y��i��(:B

θ̂mm − θmm 0.01324 0.02267 0.02635()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00155 0.00159 0.00928()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00314 0.00675 0.03646(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00404 0.00622 0.04328

Ó ����%4* ú �Âmn*-( ��%<�3(�/�#@QÎÃÏ�0
1995 − 1999

� A�@ *-*Âq���@)�i���8%!*:(�()*ÉØ Ð
2
ÒÉBM*:,:��"��#�Q�!,

(Ë����� ��( Ð
13

Ò���"89 ����@ �<����%^(Ë����� ��( Ð
7
Ò���"�9
���4( ,:%!��( ()�47$,:���3�4�#"��!" �>ÊM� q���@ �!����%!*-(:B

*-,:�#"8�#���4,U()�3���3��( Ð
85%

ÒÉB8�Ô��@)�4�3��%+(Ë����� ��( Ð
93%

Ò }

�



π = 0.02 π = 0.05 π = 0.10m��!( k ? *5��()��@ *�B
θ 0.02586 0.05337 0.09307h (Ë�3�4�Ô��� �#@:B

θ̂ 0.02781 0.05599 0.09482y��i��(-B
θ̂ − θ 0.00195 0.00262 0.00175(Ë����"�9���@ 9Â*:@)@ �#@ Ð

θ
Ò

0.00162 0.00310 0.00413(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
Ò

0.00460 0.00537 0.00793(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
�
θ
Ò

0.00503 0.00642 0.00731

Ó ����%4*^E��Omn*-( ��%<�3(1/�#@¿Î�Ïâ0
1995−1999

78q#*|q���@ �!����%!*-(1( *éØ Ð
2
ÒÉB#*-,:�#"������4,^()�3���3��(

Ð
13

ÒéB�����@)�4����%$()���ª�3��( Ð
7
ÒéB�()��,-�!���·*:,:��"��#�Q�!,�Ì#@ ����� Ð

10
Ò»��"�9X��Ì�* Ð

8
ÒM��"�9��3A�*-@ *��4(

"8�Q�Q�!(),:%!��( ()�47$,:���3�4�#" }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01019 0.01906 0.03494h ()� �!�����3�#@-B

θ̂m 0.02311 0.03038 0.04312yM�i��(-B
θ̂m − θm 0.01292 0.01132 0.00818()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00171 0.00337 0.00409()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00168 0.00238 0.00362()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00193 0.00390 0.00427mn�4( k ? *:��( �8@ *�B

θmm 0.00778 0.01583 0.02899h (Ë�3�!����� �#@:B
θ̂mm 0.02836 0.03699 0.06403y��i��(:B

θ̂mm − θmm 0.02058 0.02116 0.03504()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00071 0.00152 0.00228()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00345 0.00403 0.00594(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00336 0.00396 0.00544

Ó ����%4* � �±m�*:()��%4� (Â/�#@jÎ�Ïâ0
1995 − 1999

7�q�*�q���@ �!����%4*:(X( *éØ Ð
2
ÒéBU*:,:��"��#�Q�!,

(Ë����� ��( Ð
13

ÒéB+����@ �<����%�(Ë����� ��( Ð
7
ÒÉB�( �2,:�4���>*-,:�#"8�#���4,�Ì#@ �#�8� Ð

10
Ò.��"89���Ì#* Ð

8
Òn��"�9

�Q�!(),:%!��( ()�47$,:���3�4�#"r�!"S�#"8*âq���@ �i����%!*�B8( �2,:�4���>*-,:�#"8�#���4,�Ì#@)�#��� Ð
75%

Ò }

π = 0.02 π = 0.05 π = 0.10mn�4( k ? *5��()��@ *�B
θ 0.04091 0.08750 0.15594h (Ë�3�4�Ô��� �#@:B

θ̂ 0.04307 0.08786 0.15517y��i��(-B
θ̂ − θ 0.00215 0.00035 −.00076(Ë����"�9���@ 9Â*:@)@ �#@ Ð

θ
Ò

0.00307 0.00575 0.00790(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
Ò

0.00696 0.011430 0.017677(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
�
θ
Ò

0.00799 0.013655 0.01956

Ó ����%4* Á ��mn*-( ��%<�3(./��@UÎ�Ïâ0
1998 − 1999

�8( �!"8Ì�7�q�*vq���@ �i����%!*-(n()*ÉØ Ð
2
ÒéB+����@)�4����%

(Ë����� ��( Ð
7
ÒÉB�*:,:��"��#�Q�!,�(Ë����� ��( Ð

13
ÒÉB�( �2,:�þ�>*:,-�#"��#�Q�!,n()�3���3�8( Ð

10
Ò���"�9S��Ì�* Ð

6
ÒM��"�9

�Q�!(),:%!��( ()�47$,:���3�4�#"a�4"v7�q#*^q���@)�i���8%!*:(-B�()*ÉØ Ð
0.97

ÒéB#����@ �<����%l()�3���3�8( Ð
0.90

ÒÉB#*-,:�#"������4,
(Ë����� ��( Ð

0.90
ÒÉB�()��,-�<�·*:,:��"��#�Q�!,â(Ë����� ��( Ð

0.90
Ò^��"�9Â��Ì#* Ð

0.90
Ò }

Á



π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.02878 0.05064 0.07888h ()� �!�����3�#@-B

θ̂m 0.01935 0.04401 0.08201yM�i��(-B
θ̂m − θm −.00942 −.00663 0.00312()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00333 0.00638 0.00852()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00138 0.00280 0.00479()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00385 0.00751 0.00936mn�4( k ? *:��( �8@ *�B

θmm 0.02355 0.05130 0.09277h (Ë�3�!����� �#@:B
θ̂mm 0.02755 0.05621 0.09875y��i��(:B

θ̂mm − θmm 0.00399 0.00491 0.00597()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00250 0.00485 0.00657()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00445 0.00731 0.01120(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00568 0.00952 0.01328

Ó ����%4*vw2��mn*-( ��%<�3(./��@UÎ�Ïâ0
1998 − 1999

�8( �!"8Ì�7�q�*vq���@ �i����%!*-(n()*ÉØ Ð
2
ÒéB+����@)�4����%

(Ë����� ��( Ð
7
ÒÉB�*:,:��"��#�Q�!,�(Ë����� ��( Ð

13
ÒÉB�( �2,:�þ�>*:,-�#"��#�Q�!,n()�3���3�8( Ð

10
Ò���"�9S��Ì�* Ð

8
ÒM��"�9

�Q�!(),:%!��( ()�47$,:���3�4�#"a�4"v7�q#*^q���@)�i���8%!*:(-B�()*ÉØ Ð
0.97

ÒéB#����@ �<����%l()�3���3�8( Ð
0.90

ÒÉB#*-,:�#"������4,
(Ë����� ��( Ð

0.90
ÒÉB�()��,-�<�·*:,:��"��#�Q�!,â(Ë����� ��( Ð

0.90
Ò^��"�9Â��Ì#* Ð

0.90
Ò }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01887 0.03151 0.04648h ()� �!�����3�#@-B

θ̂m 0.00781 0.02708 0.04201yM�i��(-B
θ̂m − θm −.01106 −.00443 −.00447()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00228 0.00391 0.00592()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00020 0.00052 0.00096()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00230 0.00395 0.00594mn�4( k ? *:��( �8@ *�B

θmm 0.01257 0.02726 0.05006h (Ë�3�!����� �#@:B
θ̂mm 0.01301 0.02911 0.05084y��i��(:B

θ̂mm − θmm 0.00043 0.00185 0.00077()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00166 0.00334 0.00483()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00176 0.00371 0.00579(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00244 0.00491 0.00736

Ó ����%4*�����mn*-( ��%<�3(./��@UÎ�Ïâ0
1998 − 1999

�8( �!"8Ì�7�q�*vq���@ �i����%!*-(n()*ÉØ Ð
2
ÒéB+����@)�4����%

(Ë����� ��( Ð
7
ÒÉB_*:,-�#"��#�Q�!,�(Ë����� ��( Ð

13
ÒÉB�( �ª�>*:,-�#"��#�Q�!,�(Ë����� ��( Ð

10
Òâ��"�9���Ì#* Ð

8
Òâ��"�9

�Q�!(),:%!��( ()�47$,:���3�4�#"a�4"v7�q#*^q���@)�i���8%!*:(-B�()*ÉØ Ð
0.80

ÒéB#����@ �<����%l()�3���3�8( Ð
0.80

ÒÉB#*-,:�#"������4,
(Ë����� ��( Ð

0.80
ÒÉB�()��,-�!���·*:,-�#"��#�Q�!,.()���ª�3��( Ð

0.80
Ò���"�9j��Ì#* Ð

0.80
Ò }

w



π = 0.02 π = 0.05 π = 0.10m��!( k ? *5��()��@ *�B
θ 0.01979 0.04178 0.07875h (Ë�3�4�Ô��� �#@:B

θ̂ 0.02125 0.04519 0.08032y��i��(-B
θ̂ − θ 0.00146 0.00340 0.00157(Ë����"�9���@ 9Â*:@)@ �#@ Ð

θ
Ò

0.00350 0.00633 0.01736(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
Ò

0.0109 0.04039 0.03391(Ë����"�9���@ 9Â*:@)@ �#@ Ð
θ̂
�
θ
Ò

0.01177 0.04177 0.04167

Ó ����%4*�ÿ��smn*-( ��%<�3(»/�#@|Î�Ïâ0
1998− 1999

�8( �!"8Ìa�3A8@ *:*.q���@ �i����%!*-(»()*ÉØ Ð
2
ÒéB�����@)�4����%

(Ë����� ��( Ð
7
Ò^��"�9Â( �2,:�<�·*:,-�#"��#�Q�!,â(Ë����� ��( Ð

10
Ò^��"�9X�3A8*:@ *Ã�!(|"8�Q�Q�!(),:%!��( ()�47$,:���3�4�#" }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.005838 0.00669 0.00809h ()� �!�����3�#@-B

θ̂m 0.00461 0.00567 0.00611yM�i��(-B
θ̂m − θm −.00123 −.00101 −.00197()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00163 0.00167 0.00275()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00073 0.00067 0.00065()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00163 0.00179 0.00284mn�4( k ? *:��( �8@ *�B

θmm 0.00999 0.01934 0.03779h (Ë�3�!����� �#@:B
θ̂mm 0.01112 0.02493 0.04112y��i��(:B

θ̂mm − θmm 0.00113 0.00558 0.00333()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00279 0.00539 0.013136()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00565 0.02068 0.01736(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00632 0.02149 0.02402

Ó ����%4*�u5D8�^m�*:()��%4� (n/�#@.Î�Ïâ0
1998 − 1999

��()�!"�ÌQ�3A�@)*:*�q���@ �i����%!*-(n()*ÉØ Ð
2
ÒÉB¸�Ô��@Ë�

�<����%V()�3���3�8( Ð
7
Ò���"�9�()��,-�<�>*-,:�#"8�#���4,a(Ë����� ��( Ð

10
Ò.��"�9����4( ,-%i��()( �47�,5��� �!�#"Â�!"Ü� A�@ *-*

q���@)�i���8%!*:(-B8()*ÉØ Ð
0.80

ÒÉB8�Ô��@)�4�3��%+(Ë����� ��( Ð
0.80

ÒM��"�9Â( �2,:�<�·*:,-�#"��#�Q�!,.()���ª�3��( Ð
0.80

Ò }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01066 0.01718 0.02449h ()� �!�����3�#@-B

θ̂m 0.00870 0.01174 0.01340yM�i��(-B
θ̂m − θm −.00196 −.00544 −.01108()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00248 0.00438 0.00963()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00168 0.00182 0.00241()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00273 0.00477 0.00998mn�4( k ? *:��( �8@ *�B

θmm 0.01432 0.03034 0.06057h (Ë�3�!����� �#@:B
θ̂mm 0.01504 0.03228 0.06711y��i��(:B

θ̂mm − θmm 0.00716 0.00193 0.00653()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00328 0.00783 0.01845()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00631 0.01446 0.03006(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00704 0.01734 0.03585

Ó ����%4*|u#u#�Vm�*:( �8%4�3(�/�#@
1998−1999

�8( �!"8Ì�� A�@ *-*»q���@)�i���8%!*:('( *ÉØ Ð
2
ÒÉBª����@ �<����%ª()�3���3��(

Ð
7
Ò���"�9Ú()��,-�<�·*:,:��"��#�Q�!,�()�3���3��( Ð

10
ÒÃ��"�9Ú�Q�!( ,-%i��()( �<7$,5��� �!�#"��4"��3A8@ *:*Qq���@ �!����%!*-(:B

()*ÉØ Ð
0.90

ÒéB��Ô��@ �4�3��%�()���ª�3��( Ð
0.90

Ò^��"�9Â( �2,:�þ�>*:,-�#"��#�Q�!,.()�3���3��( Ð
0.90

Ò }

�



π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01646 0.02995 0.04597h ()� �!�����3�#@-B

θ̂m 0.01495 0.02373 0.03128yM�i��(-B
θ̂m − θm −.00150 −.00621 −.01469()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00301 0.00752 0.01624()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00505 0.00611 0.01181()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00649 0.00998 0.01864mn�4( k ? *:��( �8@ *�B

θmm 0.01779 0.03789 0.07373h (Ë�3�!����� �#@:B
θ̂mm 0.01846 0.03948 0.07882y��i��(:B

θ̂mm − θmm 0.00067 0.00158 0.00508()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00334 0.00866 0.01892()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00835 0.01548 0.03494(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00985 0.01831 0.04080

Ó ����%4*|uxC��Vm�*:( �8%4�3(�/�#@
1998−1999
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2
ÒÉBª����@ �<����%ª()�3���3��(

Ð
7
Ò1��"89Q()��,-�<�·*:,:��"��#�Q�!,�(Ë����� ��( Ð

10
Ò1��"�9��Q�!( ,-%i��()( �<7$,5��� �!�#"b�!"��#"�*|q���@)�i����%4*�B�( �2,:�<�

*-,:�#"8�#���4,U()�3���3��( Ð
0.90

Ò }

π = 0.02 π = 0.05 π = 0.10m��!()kÔ�Q*5��()��@ *�B
θm 0.01302 0.02174 0.03003h ()� �!�����3�#@-B

θ̂m 0.01116 0.01557 0.01840yM�i��(-B
θ̂m − θm −.00185 −.00617 −.01161()����"�9$��@)9j*-@ @ ��@ Ð

θm

Ò
0.00302 0.00652 0.01649()����"�9$��@)9j*-@ @ ��@ Ð

θ̂m

Ò
0.00307 0.00415 0.00799()�3��"�9$��@ 9Â*:@ @)�#@ Ð

θ̂m

�
θm

Ò
0.00436 0.00756 0.01760mn�4( k ? *:��( �8@ *�B

θmm 0.01506 0.03238 0.06059h (Ë�3�!����� �#@:B
θ̂mm 0.01582 0.03620 0.07347y��i��(:B

θ̂mm − θmm 0.00076 0.00382 0.01287()�3��"�9$��@)9j*-@ @)�#@ Ð
θmm

Ò
0.00324 0.00733 0.01775()�3��"�9$��@)9j*-@ @)�#@ Ð

θ̂mm

Ò
0.00777 0.01482 0.03456(Ë����"89$��@ 9Â*:@)@ �#@ Ð

θ̂mm

�
θmm

Ò
0.00863 0.01730 0.04001

Ó ����%4*�u ú �^m�*:()��%4� (n/�#@.Î�Ïâ0
1998 − 1999

��()�!"�ÌQ�3A�@)*:*�q���@ �i����%!*-(n()*ÉØ Ð
2
ÒÉB¸�Ô��@Ë�

�<����%�()���ª�3��( Ð
7
Ò���"�9ç( �2,:�<�·*:,-�#"��#�Q�!,r(Ë����� ��( Ð

10
Òv��"�9ç���4( ,:%!��( ()�47$,:���3�4�#"Ú�4"
�#"8*

q���@)�i���8%!*�B�( �2,:�þ�>*:,-�#"��#�Q�!,.()�3���3��( Ð
0.80

Ò }

ÿ



� � ��K�N�L1P ���^ñb�|]�I ��RÃ�_ÈrLO���

���� ���������e���������� 
o>"Q�3A��4(M()*:,É�3�!��"�ÊM*�( *-*:k��3�Ã*-q���%4�$���3*��3A8*.��@)�#��*:@)� �!*-(M��/+�3A�*

θ̂j

*:�Q���!@)�!,5��%!%4=Ã��()�!"�Ì
��" ��@Ë�3�<7$,:�!��%O7$"��<�3*����#����%!���3�4�#" }vê *QÊ��4( A�� �Ü�5q��#�!9��$��()�!"�ÌS�#��@Ã*-q���%4�$��� �!�#"��#"
��"l=±( �!"8Ì#%!*Ü��( ()����*-9 �Q�29�*:%���"�9ôA�*:"8,:*�,5��"�"8���S( �4����%<=ç,:�#�Q�$��@)*��3A�*�q���%4��*:(
��/

θ̂j

Ê��4� A õ �3@)��*Sq���%!��*-(:õ
θj

B^( �4"�,:*X�3A8*j%!��� � *:@���@)*j9�*É7$"�*-9 Ê��4� A
@)*:( ��*:,É��� � �
�Q�29�*:% }
ê *j�3A8*:@ *É/�#@ *j��9����8���>ÊM����%<�3*-@ "$��� �4q�*j������@ �#��,�A�*:( }�× �!@)()�5B»Ê�*j()� ��98=
� A�*â@)*:%i�ª�3�!��"Ô��*-�>ÊM*:*:"

θ̂j

��"�9r�3A�*�*:�Q���!@)�!,5��%��8@ �#���#@)� �!�#"���/_���#����%!���3�4�#"Ô��"8�!Ûl��*:(
�����#"8Ì�( �����8%!*S��"��4Û2�8*Ü��"��<�3( } 0�*:,-�#"�96B^ÊM*Ü(Ë�3��98=ç�3A8*j@)*:%i�ª�3�!��"ç��*-�>ÊM*:*-" �3A�*
�5q�*:@3��Ì#*Ãq���%4��*U��/

θ̂j

��"�9X�3A8*b�5q#*-@3��Ì�*�q���%4��*U��/
1/Fj

Ê��4� A��!"S( �8��Ì#@ ������( }M× �#@
θ̂j� ���+*�����()*-/��%��Q*5��()��@ *�B�Ê�*�*éØ8��*:,É�.��(Ë�3@)�#"�Ì��+��( �4� �4q�*U@ *:%!���3�4�#"�()A��!�r�4"r�3A�*â7�@ ()�

,:��( *Ã��"89S��(Ë�3@)�#"�Ì��+��( �4� �4q�*â@ *-%i��� �!�#"�()A��!�'B2Ê��<�3AS�����8@ �5Ø��!�����3*â*-Ûl�$��%!�<�>=Ô��*-�>ÊM*:*-"
� A�*U�>Ê����5q#*-@3��Ì#*-(:B¸�!"X� A�*�( *:,-�#"�9j,5��()* }

&.(U�Ô�$��()�!(n/�#@.(Ë�3��9�=��4"�Ìr�3A8*:( *b@ *:%!���3�4�#"�()A��!��(-B$Ê�*v,-�#"�(Ë�3@ �8,-�3*-9���"���@Ë�3�47�,:�i��%
���#���8%i��� �!�#"r7$%4*U�;=S,:�#�v�8�!"��4"�Ì�9$���3��/�#@|�>ÊM�Q=�*5��@)( Ð

1996
B
1997

Ò»/@ �#�ä�3A�* pa}�~�}
ÎU*:"8*:@3��%1Ï.����( *-A��#%!9�0���@)q�*-=�B�@ *:()��%4� �!"�ÌÔ�!"�@)*:,:��@ 9�(â��"

N = 33142
�!"�9��<q2�!9��$��%!( }

× �#%4%!�zÊ��!"8Ì�,:�#"�()�!9�*-@3��� �!�#"ç��/��+�#()( �4��%!*S�!";� @ ��9�*-@�(),:*-"$��@ �4�#(Q�l= � ��%!*j��"�9 h %4%!�!���
Ð C�D#D8uzÒÉB'ÊM*���( *-9�� A�*v/�#%!%4�zÊ��!"�ÌQ7�q#*�q���@ �!����%4*:(:�n( *éØ ì ����@ �<����%_()�3���3�8( ì *:,:��"��#�Q�!,
(Ë����� ��( ì ( �2,:�4���>*-,:�#"������4,ÜÌ#@)�#��� ì ��Ì#*��4"ô� *:"��¦=#*:��@ (Â�$��"�9 }øê *�*-q���%4�$��� *:9ô�3A�*
*-()� �!�����3*-9Ü�Q*5��()��@ *-(â��/¿9��4( ,:%4�#( �8@ *b@)�!()kS/��@n�>ÊM�X( �4����%4*�@3��"�98�#�Þ( ���Q��%!*-(n/@)�#�
� A��!(����#����%!���3�4�#"6B���"�*���/1()�!Ö:*

n = 2500
Ð
π = 0.075

Ò^��"�9j�#"�*Ã��/1()�!Ö:*
n = 5000Ð

π = 0.15
Ò }

��"! �#�%$&��'(��$
Ó A8*�"l���b�+*-@ (X��/a(3���Q��%4*Ü��"��4Ûl��*:(XÊM*:@ *

n1 = 370
�4"±�3A�*�7�@ ()�S( ���Q��%!*���"�9

n1 = 495
�4"�� A�*Q( *:,-�#"�9�(3���Q��%!* ì ()*:*�B Ó ����%!*-(�u5EÜ��"�9
u ��}�Ó A8*Q/�#�8@�7�%!*É�·%!*Éq#*:%

�Q*5��( ��@)*:(���/�@ �!()kÔÊM*:@ *��

•
(3���Q��%4*

1 (n = 2500) :
÷ @

(PU) = 0.024,
÷ @

(PU |SU) = 0.159, θU =

0.115, θs = 0.313;

•
(3���Q��%4*

2 (n = 5000) :
÷ @

(PU) = 0.026,
÷ @

(PU |SU) = 0.262, θU =

0.210, θs = 0.443.

&.(�*ÉØ���*:,-� *:96B»Ê�*X7$"89 ÷ @
(PU) ≤

÷ @
(PU |SU) ≤ θs

��"�9
θU ≤ θs

/�#@v�����3A
( ���Q��%!*-(|( ���3A$���

θs

�4(^�3A�*��Q�#()��,-�#"�()*:@)q���� �4q�*Ã�Q*5��( ��@)* }

uzD



ê *|"�*ÉØ2�¿,-�#���8�8�3*�q���%4��*:(���/
θ̂j

/�#@�*5��,�A���/¸� A�*^(3������%4*���"8�!Ûl��*^,:��( *-(»�4"v*5��,�A
( ���Q��%!* }_ê *17$@)()����( ()���Q*178Ø�*:9

λj

��"�9�,:�#�Q���8� *
θ̂j

��()�!"�Ì��4� *:@ ���3�<q#*1��@)�#���#@)� �!�#"$��%
78� �3�4"�Ì�B8/��@^�3A�*U/�#%4%!�zÊ��!"�ÌÃ�>Ê���( ��*:,-�47$,:���3�4�#"�(|��/ ÷ �#�4( ()�#"j�Q�29�*:%§�

•
? �29�*:%

1
�¿��%4�#Ì��>%4�!"�*:��@»���29�*:%'�!"�,-%!��9��4"�Ì���%4%'�����!"X*ÉÕ'*-,-�3( ì

•
? �29�*:%

2
�1��%!�#Ìª�>%!�4"�*5��@��Q��98*:%��4"�,:%4��9��!"8Ì���%!()�a��%!%8�>ÊM���·/���,-�3��@»�4";�3*:@ ��,-� �!�#"8( }

Ó ����%4*:(Ãu Á B�uxw2BVu)����"89 uzÿ�( A��zÊ½� A�*a98�!()� @ �4���8�3�4�#"�(|��/
θ̂j

��,:@)�#( (.(3���Q��%4*Ã�8"��!Ûl��*
,:��( *-(�/�#@6� A�*:()*M�>ÊM���Q��98*:%!(6/��@��+��� Aa( ���Q��%!*-( }�× ��@_� A�*s7$@ (Ë�O( ���Q��%!* Ð

n = 2500
ÒÉB

ÊM*�7$"�9ô�3A�*���*:��" q���%!��*-(S��/
θ̂j

� �ç��*
0.442

��"�9
0.296

/��@ ? ��98*:%!(
1

��"�9
2

@ *-( ��*:,-� �4q�*:%4=�B�,:�#�Q�$��@)*:9 Ê��<�3A � A�*Úõö*ÉØ��+*-,-� *:96õ^�Q*5��"
θs = 0.313

} × �#@�� A�*
()*:,-�#"�9 ( ���Q��%!* Ð

n = 5000
ÒaÊ�*S7$"�9
��*:��" q���%!��*-(Q��/

θ̂j

��/
0.513

��"�9
0.435/��@�� A�*��>Ê��j���29�*:%4(:B_,:�����$��@ *:9�Ê��4� A

θs = 0.443
}�Ó A�*Ô,-�#@ @)*:()�+�#"89�*:"�,-*�Ê��<�3A

θs

()*:*-��(�@3�ª�3A�*-@Ã��*-�)�3*-@�/��@ ? ��98*:%
2
}ÂÐÓ A��!(�()��Ì#Ì#*-()�3(a�X��*:��"�(���/M*:(Ë�3�!����� �!"�Ì

θs

� �Ô���8Ì#��*-";�n� A�*Ã( �!�Q��%4*:@������8@ �;��,�AÂ�3�Q*:(Ë�3�!����� �!"�Ì
θU

98�!( ,-��( ()*:9��;=Ü0�kl�!"8"�*:@
��"�9 h %!%4�!��� Ð C�D#D#C#Ò Ò } o>" ��%!%^,:��( *-(

θU

��"�9�*-@ ()�3���3*-(r( �8��()�3��";�3�i��%!%4=��3A�*j�5q#*-@3��Ì#*
@)*:,-�#@ 9��·%!*Éq#*:%��Q*5��( ��@)* }

Ó A�*r78q#*r9��<q2�!( �4�#"�(Ã��/|�3A8*r@3��"8Ì#*+*
0, 1 , /�#@

θ̂j

�4" Ó ����%!*-(ru Á ��"�9±uxwj98*-7$"�*
()����()*-�3(O��/�( �����8%!*¿��"��4Û2�8*:(�Ê��<�3AÃ( �4���4%i��@'q���%4��*:(_��/

θ̂j.
× �#@_*5��,�Aa��/�� A�*:()*�( �8��( *É�3(:B

� A�*â��@)�#���#@)� �!�#"���/_�+������%i�ª�3�!��"���"8�!Ûl��*â,:��( *-(���@ *.��@ *-( *:";� *:9Â�!"�� A�*:()*â�����8%!*:( } &�(
�4"Ú02k2�4"�"�*-@b��"89 Ïn�#%!�Q*:( Ð u5ÿ#ÿ-�;ÒéB_ÊM*�7�"�9�� A$�����3A�*

θ̂j

��@ *���()*-/��%¿/�#@�9�*-,:�!98�!"�Ì
Ê�A8*-�3A8*:@M�Ã( �����8%!*|��"��4Ûl��*�,5��()*.�4(s�+�#�8��%i��� �!�#"��8"��!Ûl��*�B2Ê��<�3A ? �29�*:%

2
��@)�xq2�49��!"�Ì

��*-�)�3*-@â9��!(),:@)�!�Q�!"$��� �!�#" }�× �#@n�3A�*v7$@)()�U( ���Q��%!*�B'�4���!(.���#@)*v%!�4k�*-%4=X�3A���"�"����â� A$���
�X( �����8%!*v��"8�!Ûl��*��!(â���#���8%i��� �!�#"��8"��!Ûl��*��4/

θ̂j > 0.8
/�#@ ? �29�*:%

2
B����8�Ã"����â/��@

? ��9�*-%
1
}¿Ó A�*v�����!%4�4�>=��3�Q9�*-� *:,É�����#����%!���3�4�#"X��"��4Ûl��*:(�Ê��4� AjA��4Ì#AS��@ ���$�����4%!�4�>=��!(

*Éq#*-"Ü()� @ �#"8Ì#*:@|/�#@^� A�*�( *:,-�#"�9j(3���Q��%!* }
Ó ����%4*:(»u.�.��"�9�u5ÿnÌ#�<q#*s�3A8*M@)*:( �8%4�3(_Ê�A�*-"

λj

�!(_@3��"89��#� ��"�9�/�#%4%!�zÊ�(_�nÌ#�������
98�!()� @ �4���8�3�4�#"6B$��(�9��4( ,:�8( ( *-9��!"Â@ *-�+��@)�

1
}^ê *Ã7$"89�( �4���4%i��@M@ *:()��%4� (.� �Q� A�*b�Q��98*:%

Ê��<�3AQ"��Ã�xq�*:@)9��!()�+*-@ ( �4�#"6BlÊ��4� A�"��Ã*-q2�49�*:"�,-*.��/6�!�Q��@)�xq�*:9Q9��!(),:@)�!�Q�!"$��� �!�#"a/�#@s�3A�*
�Q�29�*:%'Ê��<�3AS@3��"�9��#� *ÉÕ'*-,-� ( }

ê *�"�*éØ2�|()� ��98=��3A�*.@ *-%i��� �!�#"�()A��!�Q��*-�>ÊM*:*:"r� A�*��Q*5��"Ô��/
θ̂j

��"�9Q�3A�*.��*:��"Ô��/
1/Fj

Ê��4� A��!"Ã�3A�*
40

Ð"/
2+7+13+10+8

Ò6( ���8Ì#@ �#�8��(s9�*-7�"�*:9��;=b� A�*^��"��<q���@ �!���3*
,:���3*-Ì#�#@)�!*:(»��/6� A�*�7�q#*âk�*-=Qq���@ �!����%!*-(s/�#@M( ���Q��%!*���"��4Ûl��*�@)*:,:��@ 9�(»/�#@M*:��,�Ar��/'�3A�*
�>ÊM��(3������%4*:( }ÜÓ ����%!*-(�C�Dj��"�9çC�u�Ì#�4q�*:(b� A�*r@ *-( ��%<�3(Ã/�#@a� A�*r�����!"�*-Õ+*:,É�3(���"�9
��%!%s�>Ê��ª�·Ê��z=��!";� *:@3��,-�3�4�#" �Q�29�*:%4(Ã/�#@

π = 0.075
��"�9

0.15.
Î��<q#*-" �3A�*Ô%i��,�k���/

*Éq2�!9�*-"�,:*���/|�!�Q��@)�xq�*:9��+*-@)/�#@)�Ô��"8,:*Q��( �4"�Ìj@ ��"�9���� *ÉÕ'*-,-� (:BOÊM*Ô�#"8%4=�,:��"�( �49�*:@
� A�*��Q�29�*:%;Ê��4� A

λj

78Ø�*:9 }�ê *»7$"�96B;��(�*éØ8��*:,É�3*-96Bl�.(Ë�3@ ��"�Ìâ@ *-%i��� �!�#"8( A��4�Ã��*-�>ÊM*:*-"
� A�*Q��*:��"���/��3A8*

θ̂j

��"89�� A�*��Q*5��"���/M�3A�*�q���%!�8*:(
1/Fj

}�Ó A�*��>Ê����Q*5��"�(Ã��@ *
u#u



N = 33142
B
π = .075 n = 2500

~ *É=rq���%!�8*:(
= 14560

k } q }
= 5

Fj

× @ *-Û }
fj

× @ *:Û }
0 12481 0 13911
1 707 1 370
2 319 2 96
3 191 3 45
4 118 4 27
5 90 5 22}}} }}} }}} }}}

∑
F

o
(f = 1) = 3202 N1 = 707 n1 = 370

B
n2 = 96 N1, n1 = 59× �!%4*â@ �4( kÔ�Q*5��( ��@)*

θ θ̂j P (
�8�

|
()�

)
0.115 0.135 0.159

Ó ����%4*Üu5E8��mn*-( ��%<�3(v��/|Ì#*:"8*:@3��%MA�����( *-A��#%!9�()��@)q�*-= Ð
96

��"�9
97

ÒÃ�8( �!"8Ìj7�q�*rk�*É=
q���@)�i���8%!*:( Ð k } q } ÒÉ��02*ÉØ Ð

2
ÒÉB ? ��@)�4����%s()���ª�3��( Ð

7
ÒéB h ,-�#"��#�Q�!,�(Ë����� ��( Ð

13
ÒéB102��,-�!���

*-,:�#"8�#���4,UÌ#@ ����� Ð
10

Ò^��"�9S&�Ì#* Ð
8
ÒMÊ��4� A

π = 0.075
}

N = 33142
B
π = 0.15 n = 5000

~ *É=rq���%!��*-(
= 14560

~�} q }
= 5

Fj

× @ *-Û }
fj

× @ *:Û }
0 12481 0 13580
1 707 1 495
2 319 2 166
3 191 3 71
4 118 4 46
5 90 5 37}}} }}} }}} }}}

∑
F

o
(f = 1) = 2348 N1 = 707 n1 = 495

B
n2 = 166 N1, n1 = 130

θ θ̂j P (
���

|
()�

)
0.210 0.208 0.262

Ó ����%4*Üu � ��mn*-( ��%<�3(v��/|Ì#*:"8*:@3��%MA�����( *-A��#%!9�()��@)q�*-= Ð
96

��"�9
97

ÒÃ�8( �!"8Ìj7�q�*rk�*É=
q���@)�i���8%!*:( Ð§~�} q } ÒÉ�â0�*ÉØ Ð

2
ÒéB ? ��@)�4�3��%�(Ë����� ��( Ð

7
ÒÉB h ,:��"��#�Q�!,v(Ë����� ��( Ð

13
ÒÉB_02��,-�!���

*-,:�#"8�#���4,UÌ#@ ����� Ð
10

Ò^��"�9S&�Ì#* Ð
8
ÒMÊ��4� A

π = 0.15

uxC



? ��98*:%
1

? �29�*-%
2

θ̂j

× @ *:Û } ÷ @ �#� }»÷ �#� }»p "��4Ûl��* × @ *-Û } ÷ @ ��� }»÷ �#� }»p "��!Ûl��*
0− 84 0.07 113 0.07

0.20− 61 0.11 68 0.08
0.40− 88 0.13 78 0.09
0.60− 79 0.19 67 0.18

0.80 − 1 58 0.33 44 0.59Ó ���3��%
370 370

Ó ����%4*�u Á � × @)*:Ûl��*:"8,-= 9��4()�3@)�!�����3�!��"�(v��/
θ̂j

Ð§× @)*:Û } Òë��"89 ÷ @)�#�+��@)�3�4�#"�(���/.���#���
�8%i��� �!�#"���"��4Û2�8*r@ *-,:�#@)9�( Ð§÷ @)�#� }�÷ �#� }�p "��!Ûl��*5ÒÃ/�#@b�Q�29�*:%4(

1
��"�9

2
Ê��<�3AÚ"8�

�zq�*:@ 98�!( ��*:@)( �4�#"Ü��"�9
n = 2500

}

? ��98*:%
1

? �29�*-%
2

θ̂j

× @ *:Û } ÷ @ �#� }»÷ �#� }»p "��4Ûl��* × @ *-Û } ÷ @ ��� }»÷ �#� }»p "��!Ûl��*
0− 79 0.05 105 0.06

0.20− 64 0.08 86 0.06
0.40− 85 0.15 79 0.10
0.60− 87 0.22 59 0.27

0.80 − 1 55 0.34 41 0.58Ó ���3��%
370 370

Ó ����%4*�uxw�� × @ *-Ûl��*:"�,É=S9��!(Ë�3@)�!���8� �!�#"8(���/
θ̂j

Ð§× @)*:Û } Ò���"89 ÷ @ ���+�#@Ë�3�4�#"�(^��/����#����%!�ª�
� �!�#"Â��"��4Ûl��*b@)*:,:��@ 9�( Ð§÷ @ �#� }.÷ �#� }.p "��4Ûl��*zÒ^/�#@n���29�*:%4(

1
��"89

2
Ê��<�3AÜ�zq�*:@ 98�!(Ë�

��*:@)( �4�#"Â��"�9
n = 2500

}

? ��98*:%
1

? �29�*-%
2

θ̂j

× @ *:Û } ÷ @ �#� }»÷ �#� }»p "��4Ûl��* × @ *-Û } ÷ @ ��� }»÷ �#� }»p "��!Ûl��*
0− 110 0.11 137 0.07

0.20− 94 0.11 92 0.08
0.40− 98 0.12 88 0.14
0.60− 92 0.42 76 0.49

0.80 − 1 101 0.55 92 0.70Ó ���3��%
495 495

Ó ����%4*�u.�8� × @)*:Ûl��*:"8,-= 9��4()�3@)�!�����3�!��"�(v��/
θ̂j

Ð§× @)*:Û } Òë��"89 ÷ @)�#�+��@)�3�4�#"�(���/.���#���
�8%i��� �!�#"���"��4Û2�8*r@ *-,:�#@)9�( Ð§÷ @)�#� }�÷ �#� }�p "��!Ûl��*5ÒÃ/�#@b�Q�29�*:%4(

1
��"�9

2
Ê��<�3AÚ"8�

�zq�*:@ 98�!( ��*:@)( �4�#"Ü��"�9
n = 5000

}

u ú



? ��98*:%
1

? �29�*:%
2

θ̂j n1

÷ @ �#� }»÷ �#� }»p "��4Ûl��*
n1

÷ @ �#� }M÷ �#� }»p "8�!Ûl��*
0− 88 0.09 114 0.08

0.20− 123 0.17 146 0.20
0.40− 102 0.23 111 0.23
0.60− 99 0.32 83 0.45

0.80 − 1 83 0.54 41 0.71Ó ������%
495 495

Ó ����%4*�uzÿ8� × @ *-Ûl��*:"�,É=S9��!(Ë�3@)�!���8� �!�#"8(���/
θ̂j

Ð§× @)*:Û } Ò���"89 ÷ @ ���+�#@Ë�3�4�#"�(^��/����#����%!�ª�
� �!�#"Â��"��4Ûl��*b@)*:,:��@ 9�( Ð§÷ @ �#� }.÷ �#� }.p "��4Ûl��*zÒ^/�#@n���29�*:%4(

1
��"89

2
Ê��<�3AÜ�zq�*:@ 98�!(Ë�

��*:@)( �4�#"Â��"�9
n = 5000

}

�8@ �;��98%4=v()�!�Q�!%!��@V/��@M��%!%�� A�*�( ���8Ì#@ �#�8��(
h
Bl*ÉØ�,-*:�8�»/�#@s( ����*�,5��( *:(¿Ê�A�*-@ *��3A�*�( �4Ö:*

��/1�3A�*a( ���8Ì#@ �#�8�6B
nh

B+�4(.()�Ô��%4% }|Ó A�*a,:�#@)@ *-%i��� �!�#"Â,:�2*-ãQ,:�4*:";�3(��+*É�>Ê�*-*:"��3A8*a�>ÊM�
�Q*5��"�(���@ *

0.76
��"�9

0.82
/�#@â�3A8*v�>Ê��Â���29�*-%!(�Ê��<�3A

π = 0.075
��"89

0.75
��"�9

0.96
/�#@a� A�*X�Q��9�*-%!(ÃÊ��4�3A

π = 0.15.
o·���!(v,-%!*5��@ %4=���@)*-/*-@3����%4*Ô�3���4"�,:%4��9�*Ô� A�*
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&.Ö:Ö:��%!�4"�� Ð uzÿ#ÿ;w�Ò Ò¿��@ *â98�!( �8%i�5=#*-9Â�4" × �4Ì#��@ *Ãuâ/�#@»�3A�*U9$�ª���b�4" Ó ����%!*-(�C�Dv��"89ÂC�u }
Ó A8*-=�,:�#"87�@ �ë�3A�*n()� @ �#"8Ìv%!�4"�*5��@s@)*:%!���3�4�#"�( A8�!���+*É�>Ê�*-*:"X�3A8*.�Q*5��"���/

θ̂j

��"�9��3A�*
�Q*5��"Â��/

1/Fj

B$*:()�+*-,:�i��%!%4=Q/�#@^� A�*����29�*:%'�!"�,-%!��9��4"�Ìv�>ÊM���·Ê��5=S�!";�3*-@3��,É�3�!��"�( }
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02k2�4"�"�*-@���"�9 h %!%!�4��� Ð C�D#D#C#Òa��@)Ì#��*-9ç�4"Ú/��5q#�#@���/n�Q*5��()��@ �4"�Ì�9��4( ,-%!�#()��@ *X@)�!( k����
� A�*r7$%4*X%!*-q�*:%^�;=Ú� A�*S��@ ���$�����4%!�4�>=�� A$������" �#�8( *:@Ëq#*-9 �����3,�A �!(b,:�#@)@ *:,É�Q@3��� A�*:@
� A$��"Â�;=r�3A�*���@)�#�$���8�!%!�<�>=Ô��/O���#����%!���3�4�#"X��"��4Ûl��*:"�*-( ( }»ê *�A$�5q#*Ã( A��zÊ�"ÜA8�xÊ �3A�*
@)*:,-�#@ 9��·%!*Éq#*:%M��*:��( �8@ *r��/n9��4( ,-%!�#()��@ *�@ �!()k���/.0�kl�!"�"�*-@���"�9 Ïn�#%!�Q*:( Ð uzÿ�ÿ-�;ÒÉBO9�*É�
7�"�*:9Q�!"v� *:@ �Q(s��/��3A�*���@)�#�$���8�!%!�<�>=Ã��/'���#���8%i��� �!�#"a��"��!Ûl��*-"�*:()(:B��Ô�5=v��*|*ÉØ2� *:"�9�*-9
�4"��U�$��@3��%!%!*-%�Ê��5=v�3���Q�!( ,-%i��()( �<7$,5��� �!�#"v��"�9Q�U@ *:,-�#@ 92�>%!*Éq#*-%$��*:��( ��@)*|��/��3A�*|��@)�#���
�����!%4�4�>=��3A�������"��#�8( *:@Ëq#*-9
�����3,�A��4(b,-�#@ @)*:,-� } yM���3A��Q*5��()��@ *-(v9�*-�+*-"�9
��"Ú�3A�*
()�+*-,:�<7$,5��� �!�#"���/^�Â%4�#Ì��·%!�!"8*5��@n���29�*-%O/�#@Ã��"���( ()����*-9�()*-�a��/^k�*-=�q���@)�i����%4*:( } o>"
��"Q*-���8�!@ �4,5��%�*-q���%4�$���3�4�#"���/+9��4Õ+*:@)*:";�sq#*-@ ()�!�#"�(»��/��3A�*�"�*ÉÊ @ *-,:�#@)9��>%4*-q�*:%$�Q*5��()��@ *
�8( �!"8Ì�@)*5��%|()��@)q�*-=ç9$���3�8B»ÊM*S/�#��"�9ç*-q2�!98*:"�,-*Ü��/.9��!(),:@)�!�Q�!"$��� �!�#" �l=�� A�*S��*:�ª�
()��@ *���*-�>ÊM*:*-"�@)*:,-�#@ 9�(U��/M98�4Õ+*:@ *-";�U%!*Éq#*:%4(U��/¿@ �4( k¸B��!"Ü�$��@)� �!,-��%i��@n@ *-,:�#@)9�(âÊ�A��4,�A
��@ *�q�*:@)=Ô%!�4k�*:%<=��3�v��*â���#����%!���3�4�#"Q��"��!Ûl��*�,:�#��%49r��*â�!9�*-";�3�47�*:9r�;=r,-�#"�()�!9�*-@3��� �!�#"
��/�@ *:,-�#@ 98(vÊ��4�3A A��!Ì#A�q���%!��*-(b��/|� A�*r�Q*5��()��@ * }�ê *r/�#�8"�9Ú"���*Éq��49�*:"8,:*�B¿A��zÊ^�
*Éq#*-@:B�� A$���Ã��%4%!�zÊ���"�,:*�/�#@U�zq�*:@ 98�!( ��*:@)( �4�#"�q2�!�S� A�*��!"�,-%!��()�!�#"���/�@3��"89��#�á*ÉÕ'*-,-�3(
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1 ��@)�i����%4* 02�������#� } 08���Q� }¿p "��4Ûl��* ? *:��"j��/
θ̂j

��*:��"S��/
h n1h

? �29�*-%
1

? �29�*-%
2 F−1

j0�*ÉØ
1 202 0.431 0.300 0.333
2 168 0.455 0.292 0.288? ��@ �<����%
3 108 0.291 0.224 0.266(Ë����� ��(
4 40 0.522 0.385 0.349
5 94 0.401 0.296 0.294
6 31 0.393 0.221 0.202
7 62 0.593 0.347 0.351
8 33 0.690 0.410 0.465
9 2 0.988 0.932 1h ,:�#"8�#���4,
10 104 0.197 0.214 0.206(Ë����� ��(
11 7 0.926 0.245 0.541
12 3 0.921 0.167 0.541
13 33 0.506 0.327 0.308
14 33 0.577 0.425 0.472
15 34 0.610 0.362 0.345
16 58 0.316 0.281 0.308
17 38 0.597 0.269 0.235
18 6 0.831 0.386 0.478
19 14 0.806 0.467 0.587
20 8 0.256 0.405 0.441
21 2 0.977 0.661 0.75
22 30 0.293 0.213 0.1820��2,:�!�2*:,-� }
23 26 0.349 0.325 0.338Ì#@)�#���
24 40 0.388 0.291 0.380
25 42 0.434 0.290 0.286
26 46 0.374 0.287 0.310
27 58 0.405 0.259 0.253
28 73 0.496 0.267 0.285
29 42 0.524 0.369 0.327
30 8 0.256 0.405 0.441
31 29 0.561 0.338 0.340
32 6 0.602 0.208 0.444&.Ì#*
33 26 0.634 0.272 0.361
34 28 0.627 0.283 0.315
35 60 0.463 0.297 0.274
36 72 0.403 0.288 0.292
37 64 0.437 0.294 0.344
38 40 0.426 0.311 0.315
39 50 0.449 0.332 0.311
40 30 0.531 0.431 0.409

Ó ����%4*vC�D8�^�Q*5��"�(n��/
θ̂j

��"�9
1/Fj

��,:@ ��( (./��@)�>=Â( ���8�+�#�8��%i��� �!�#"8( Ð ( ���8�+�#� } ÒS9�*É�
7�"�*:9��;=j0�*éØ Ð

2
ÒéB ? ��@ �<����%'()���ª�3��( Ð

7
ÒéB h ,-�#"��#�Q�!,�()�3���3�8( Ð

13
ÒéB�0���,-�!���·*:,-�#"��#�Q�!,

Ì�@ �#��� Ð
10

Ò���"�9r&.Ì#* Ð
8
Ò»/�#@M(3���Q��%4*���"��4Ûl��*â@ *-,:�#@)9�(�Ê��<�3AX�Q��9�*-%!(

1
��"�9

2
��"�9

n = 2500
}
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1 ��@ �!����%4* 0��8���+��� } 0������ }¿p "��4Û2�8* ? *5��"j��/
θ̂j

? *5��"Â��/
h n1h

? �29�*:%
1

? �29�*:%
2 F−1

j02*ÉØ
1 231 0.510 0.448 0.442
2 264 0.515 0.423 0.443? ��@ �4�3��%
3 119 0.352 0.355 0.379()�3���3�8(
4 59 0.619 0.538 0.500
5 123 0.468 0.405 0.408
6 53 0.407 0.364 0.361
7 80 0.628 0.476 0.488
8 55 0.732 0.532 0.538
9 6 0.958 0.817 0.875h ,:�#"������4,
10 125 0.267 0.315 0.338()�3���3�8(
11 5 0.958 0.500 0.475
12 7 0.975 0.653 0.671
13 55 0.583 0.420 0.421
14 42 0.668 0.468 0.471
15 56 0.656 0.490 0.465
16 60 0.373 0.407 0.402
17 65 0.551 0.440 0.452
18 8 0.878 0.728 0.783
19 32 0.840 0.688 0.674
20 14 0.212 0.594 0.470
21 1 0.976 0.933 1
22 25 0.610 0.521 0.5020���,-�!�2*:,-� }
23 28 0.500 0.500 0.547Ì#@ �����
24 54 0.410 0.440 0.461
25 51 0.496 0.405 0.409
26 72 0.45 0.429 0.418
27 70 0.485 0.421 0.430
28 89 0.550 0.416 0.399
29 59 0.610 0.438 0.422
30 14 0.212 0.594 0.470
31 50 0.656 0.480 0.506
32 8 0.675 0.641 0.629&�Ì�*
33 33 0.721 0.480 0.506
34 55 0.636 0.470 0.465
35 83 0.508 0.431 0.443
36 100 0.514 0.397 0.406
37 72 0.479 0.424 0.401
38 68 0.505 0.476 0.517
39 49 0.535 0.473 0.464
40 35 0.196 0.358 0.324

Ó ����%4*vC2u#�^�Q*5��"�(n��/
θ̂j

��"�9
1/Fj

��,:@ ��( (./��@)�>=Â( ���8�+�#�8��%i��� �!�#"8( Ð ( ���8�+�#� } ÒS9�*É�
7�"�*:9��;=j0�*éØ Ð

2
ÒéB ? ��@ �<����%'()���ª�3��( Ð

7
ÒéB h ,-�#"��#�Q�!,�()�3���3�8( Ð

13
ÒéB�0���,-�!���·*:,-�#"��#�Q�!,

Ì�@ �#��� Ð
10

Ò���"�9r&.Ì#* Ð
8
Ò»/�#@M(3���Q��%4*���"��4Ûl��*â@ *-,:�#@)9�(�Ê��<�3AX�Q��9�*-%!(

1
��"�9

2
��"�9

n = 5000
}
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× �!Ì#��@)*bu#�s0�,5���)�3*-@^��%!���^��/V�Q*5��"r��/�*-()� �!�����3*-9r��*:��( �8@ *â��/_@)�!()k
θ̂j

��"�9X�Q*5��"r��/
1/Fj

��"�9Ã%!�2*:( (�,-��@)q�*:(_Ê��4� AÃ()���2��� A�*:@6()�$��"
2/3

/�#@ Ð �;Ò ? ��9�*-%
1
Ê��4�3A

n = 2500
B

Ð �¸Ò ? ��9�*-%
2

Ê��4� A
n = 2500

B Ð ,5Ò ? �29�*:%
1

Ê��<�3A
n = 5000

B Ð 9¸Ò ? ��98*:%
2

Ê��4� A
n = 5000

}
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�4"��3A�*Q���29�*-%1�!�Q��@ �zq�*:9��4�3(���*:@Ë/�#@ ����"�,-* }QÓ A�*��Q*5��( ��@)*Q���8�����4"�*:9���"�98*:@��3A�*
()�!�Q��%!*-@â�Q��9�*-%1Ê��4� A�"8�j@ ��"�9��#�e*-Õ+*:,-� (aÊ���(�q���%!�!9����3*-9��l=�,-�#�Q�$��@ �4"�ÌX�4� (Ã�zq;�
*-@3��Ì�*Qq���%4��*��!"�/�#@)�>=�()�������#����%!���3�4�#"�(UÊ��4� A�� A�*jõ �3@)��*�õ_���#����%!���3�4�#"�Ûl�$��";�3�<�>=��4�
Ê���(|*-()�3�4�Ô�ª�3�!"8Ìv��"�9r� A�*U@ *-%i��� �!�#"8( A��4��Ê���(^/�#��"�9r� ���+*.q#*:@Ë=XÌ#�2��9�/�#@|�v�Q��9�*-%
�4"�,:%4��9��4"�ÌÔ�#"8%4=Â�#"�*b��"�9��>ÊM���·Ê��5=��!";� *:@3��,-�3�4�#"�( }âÓ A��!(.��*:��( �8@ *v�4(��v��,�A�*:��( �4*:@
� �Ô,-�#���8�8�3*�B�@)*:Ûl���4@ �!"8ÌÔ�#"�%<=r�3A8*a7��)�3�!"8Ì���/s��()�3��"�9$��@ 9Ü%4�#Ì��·%!�!"8*5��@^�Q�29�*:%§B��3A$��"
� A�*X�Q*5��()��@ *X��@)�#���#( *-9
�;= 02k2�4"�"�*-@���"�9çÏ.�#%4��*-( Ð u5ÿ#ÿ-�;ÒéB1Ê�A��!,�Aç��9�98�4�3�4�#"$��%4%4=
@)*:Ûl���4@ *:9Â"l���Q*:@ �4,5��%��4";�3*:Ì�@3��� �!�#" } o>"j( ���Q����@)=�B8Ê�*Ã( �8Ì#Ì#*:(Ë�./��@n�8( *Ã�!"S��@3��,-�3�4,:*
� A�*U�Q*5��()��@ *â���8�����4"�*:9r/@)�#� ÷ �#�4( ( ��"Â�Q�29�*:%¸/�#@|�v%4�#Ì��>%4�!"�*:��@¿���29�*-%+Ê��4� AX�Ô���!"
*ÉÕ'*-,-� (Ô��"89 �>ÊM���¦Ê^�5= �!";� *:@3��,-�3�4�#"�( }Úê *Â��@)*Â,-��@ @)*:";�3%<=�*ÉØ���%4�#@ �4"�Ì��3A8*Â@)�#����(Ë�)�
"8*:( (|��/��3A�*.��*:��( ��@)*��3�b���29�*:%�,�A��#�4,:*���"�9rÊ�A�*É�3A�*-@���";=Ô�4����@)�zq#*:�Q*:";� (�,5��"X�+*
���8�����4"�*:9�� A�@ �#�8Ì#A�� A�*���( *Q��/MA��!Ì�A�*:@ �>�#@)9�*:@U�4"l� *:@ ��,-� �!�#"�(���"�9��Q�29�*:%1()*:%4*:,-� �!�#"
� *:,�A�"8�!Ûl��*:( }

Ó A�*.��*:��( �8@ *n�#�8�����!"�*-9Q/@)�#� ÷ �#�4( ()�#"r��"89 ÷ �#�!()( �#"��·Ì;���Q�Ô�U�Q��98*:%!(s�4Ì#"��#@)*:(
��"l=ô*-@ @)�#@S�!"�*:()� �!�����3�4"�ÌÚ�3A8*��$��@3���Q*-� *:@ (

β
��/b�3A8*�%4�#Ì��>%4�!"�*:��@Q���29�*:%U�;=

β̂
}

o>"���@ �4"�,:�4��%!*�B��4/»�3A�*��3@)��*Q��*:��( ��@)*��!(U����k�*:" ��(Ã� A�*Q�+�#(Ë�3*-@ �!��@U��@ �#�������!%4�4�>=j��/|�
,-�#@ @)*:,É�â�����3,�AÜ/@)�#�\�ry^�5=�*:( �!��"���*:@)( ��*:,-� �4q�*���"�9��</s��"�,-*:@Ë�����4"l�>=j�����#�8�

β
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��*Â@ *:�8@ *:()*:";�3*-9±�!"
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������@)�#��@)�i��� *rÊ^�5= Ð � A��!(����z=Ú"�*:*-9
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