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Õ92Ú;°{×ÝêÝ¢? b°ß-Î.h�ª±^ºW5,

¸ËÑú#�a�àÌî9ÎEÝ, ¬~b[�A¢? 9ì&Æ¼¯�5

��
�÷�Ê?×�Ý�µ��'bA,BË#ø;, N�A�{�^£

p, B�{�^£1 − p, ^b¿W�22k − 1;k{×, ÇË#��

ÿk�{¿ï, -Îÿhf�, �ubyìÝ�g, 	Qôµ�Äf

Ý�|Wk,p�AÎÿf��^£�A�Î, �E;�@`, A{k�, �B{

Ý�ói, ��øÄk− 1�Çf�Ý�ó��k + i, Í�i = 0, 1, · · · , k−
1�.t¡×�Ä�ÎãA�{, vA��{k�, .h3t¡×;�G

Ýk + i − 1��, A��{k − 1�, ÍõÝi�, JãB�{�E×ü�

Ýi, B3£¿���{, �b
(
k+i−1

i

)
Ë��, �N×���^£, /

(1− p)ipk
�Æ

Wk,p =
k−1∑

i=0

(
k + i− 1

i

)
pk(1− p)i

�(1)

E^£Ù�b°Ã�Ýß, ºá¼Wk,p����ÞÞÞ444555µµµ(negative bino-

mial distribution)bn��'Æ�×ó��}ñÝ°°°ÄÄÄæææ������(Bernoulli

trial, Ç×��bËË��, �÷ÌW��´?), NgW�Ý^£

p(.h´?Ý^£1 − p), àÕbkgW���c�JÀ�Ý´?g

ó, |Xk,p��, -b¢ókCp��Þ45µ, |NB(k, p)���JWk,p�

�

Wk,p = P (Xk,p ≤ k − 1)�(2)

&Æùb

P (Xk,p ≤ i) = P (Uk+i,p ≥ k),(3)

Í�Uk+i,pbB(k + i, p)5µ, Ç¢ók + iCp�ÞÞÞ444555µµµ(binomial distri-

bution)�h.E∀0 ≤ i ≤ k − 1, ¯�{Xk,p ≤ i}, ��yk + ig}ñÝ

°Äæ��(NgW�^£p)�, WWW���óóóUk+i,p(bB(k + i, p)5µ)�K

ÎkÝ¯�, �¡ï�^£-P (Uk+i,p ≥ k)�
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	p = 0.5, ã(1)P¬�|:�E∀k ≥ 1, Wk,0.5 = 0.5�¬�¿

à(3)P, ÿ

Wk,p = P (Xk,p ≤ k − 1) = P (U2k−1,p ≥ k),(4)

�ãîP-ÿ

Wk,0.5 = P (U2k−1,0.5 ≥ k) = 0.5,(5)

Í�t¡×�P, ÛàÕãEÌP,

P (U2k−1,0.5 ≥ k) = P (U2k−1,0.5 ≤ k − 1),

vîP¼�Ë^£�õ1�
E×°�!ÝkCp,�1��Wk,p�Â��2JGjEp ≥ 0.5, kã1�6,

��´ÞãÝWk,p�Â�%1��×°Wk,p�%��
N�A�{�^£p, �!yN�B�{�^£1 − p, .hu

22k − 1;k{¿, BÎ�^£Wk,1−p��A�BË#Î�^£õ1, ã

hÿ

Wk,p = 1−Wk,1−p�(6)

�1ù�î(6)PWñ�9Î¢|3�2C%1�, &Æ©��p ≥ 0.5`

ÝWk,p�ÂCÍ%��
×���, NBA&#@æ-û,¬�º©½��,�
á�¡�Ý¦�,

@æê#�°�|2011-2012O�, � 
á�¡�Ý8Y¦#»�3»

���, {£t{ÝÎþþþ���îîî222ppp(Chicago Bulls)#, V0.758(50/66), Í

gÎ������ÛÛÛ###jjj(Miami Heat)#,V0.697(46/66)�9� ÝGË(,&�

íÝ16�C20�, .h/&Pñ¦#�{£t±Ýðððppp76ßßß(Philadelphia

76ers)#, V0.530(35/66), g±Ý÷÷÷VVV¹¹¹¸̧̧(New York Knicks)#, JV

0.545(36/66)�2p#366�»���, {Ý50��Í�E! 
á�

¡�Ý¨7Y¦#, 3�26�f��, {Ý18�, {£V0.692, f�»�

�Ý{£±,±b�
á�¡�Ý¦#ÀÎú°�¬0.758�0.692�-,¬
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�1 Wk,p�Â, k = 2, · · · , 10, p = 0.05, · · · , 0.95

p
k

2 3 4 5 6 7 8 9 10

0.05 0.007 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.1 0.028 0.009 0.003 0.001 0.000 0.000 0.000 0.000 0.000

0.15 0.061 0.027 0.012 0.006 0.003 0.001 0.001 0.000 0.000

0.2 0.104 0.058 0.033 0.020 0.012 0.007 0.004 0.003 0.002

0.25 0.156 0.104 0.071 0.049 0.034 0.024 0.017 0.012 0.009

0.3 0.216 0.163 0.126 0.099 0.078 0.062 0.050 0.040 0.033

0.35 0.282 0.235 0.200 0.172 0.149 0.129 0.113 0.099 0.087

0.4 0.352 0.317 0.290 0.267 0.247 0.229 0.213 0.199 0.186

0.45 0.425 0.407 0.392 0.379 0.367 0.356 0.346 0.337 0.329

0.5 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500

0.55 0.575 0.593 0.608 0.621 0.633 0.644 0.654 0.663 0.671

0.6 0.648 0.683 0.710 0.733 0.754 0.771 0.787 0.801 0.814

0.65 0.718 0.765 0.800 0.828 0.851 0.871 0.887 0.901 0.913

0.7 0.784 0.837 0.874 0.901 0.922 0.938 0.950 0.960 0.967

0.75 0.844 0.896 0.929 0.951 0.966 0.976 0.983 0.988 0.991

0.8 0.896 0.942 0.967 0.980 0.988 0.993 0.996 0.997 0.998

0.85 0.939 0.973 0.988 0.994 0.997 0.999 0.999 1.000 1.000

0.9 0.972 0.991 0.997 0.999 1.000 1.000 1.000 1.000 1.000

0.95 0.993 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000

�ÕH���y¹¸#E! 
á�¡�Ý¨7Y¦#, 323��{

Ý11�, {£V0.478, ô¯±y�»��Ý0.545, ¬-û)�ÕÄ

���Q&#E
á�¡�, CÎ
á�¡�ÝËN¦#, �{^£¬Î

bH��½�
ã�1, Ë#ÍÂ`, 	ú#(A2p#){£0.7, u×;X{�,

J(ú#)ÎÝ^£	Q)Î0.7; u2ë;Ë{×, JÎÝ^£V0.784;

u2";ë{×, JÎÝ^£V0.837; u2Ú;°{×, JÎÝ^£

V0.874�¦��^£µ�V0.084, 0.053, C0.037, X¦�@3�b
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�2 Wk,p�Â, k = 2, · · · , 6, p = 0.5, · · · , 0.95

p
k

2 3 4 5 6

0.5 0.50000 0.50000 0.50000 0.50000 0.50000

0.55 0.57475 0.59313 0.60829 0.62142 0.63312

0.6 0.64800 0.68256 0.71021 0.73343 0.75350

0.65 0.71825 0.76483 0.80015 0.82828 0.85132

0.7 0.78400 0.83692 0.87396 0.90119 0.92178

0.75 0.84375 0.89648 0.92944 0.95107 0.96567

0.8 0.89600 0.94208 0.96666 0.98042 0.98835

0.85 0.93925 0.97339 0.98790 0.99437 0.99734

0.9 0.97200 0.99144 0.99727 0.99911 0.99970

0.95 0.99275 0.99884 0.99981 0.99997 0.99999

0.5 0.6 0.7 0.8 0.9 1
0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

← k=2

k=3 →

k=4 →

k=5 →

C
k,

p

p

%1 Wk,p�%�, k = 2, 3, 4, 5, p ≥ 0.5

§�¬��09, Æ�9�, �úÝÝ#�, xæ¦õåJÛ�|�

¹, .hôµp¹YÚ��ù�ãÓ»101O5`1^Ð)M ×JýÞ
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“NBA/ 2p�j«_¸�¡�´8T”Ý±ö, -�:��æ¼� Ô

.þ�î2p#C®®®ÿÿÿñññjjj«««___¸̧̧(Boston Celtics)#, y�¡�f�Ï

×�¡, &b×�xæ¦õ, .åJ�P°µ����
� ÝÏ×(2p#EÏÞ(Ý#j#, 3»��Ý4;�, Æ

�2f2¿W��ã�1C%1í�:�, Ë#@æu#�(Çp#�0.5), f

9�, E£×#Î, Å(¬¬���A3�1�, 'p = 0.55, J	k = 4,

Ç2Ú;°{×, Wk,pô�Äã0.55¦��V0.608, Ç^£9Ý0.058��

µÕk = 10, Ç2èÜ;è{×, 9ÀÈ9�Ý, Wk,pô�¾0.671�X

|	Ô]@æ#�`, Ú;°{×�Ä�P�±��uË#@æ�

�(Çp#�1), �1C%1í�î, Ú;°{×ÝÄ�Pù���A'p =

0.9, J	k = 4`, Wk,pV0.997, �ÄV¦�0.097�¬�1C%1í�

î, pV0.75`, Ú;°{×º¸Wk,p¦�´9, V¦0.179, ÎÝ^£

¾Õ0.929�©Î3�9óÝ�µì, BÄ�9Æ¡, ø;ÝË#, @æ

Þ���#�, ÇpÞ�#�0.5, 9`)2Ú;°{×, Ä�P�1Á

±�";ë{×���bõÝ�#�×;�n
ùP���ã%1�:

�, k = 3�k = 4�%��#�; �yk = 4�k = 5�%�ê?�Ý�
¨×]«, �p§�, E´3Ý£#, ��9�, E�ÆÝ�¿Þ?�

½�Aã�1, 'p = 0.6, ÇA, BN��{�^£5½0.6C0.4�	k =

4, AÎ�^£ã0.6¦0.710, ^£¦�0.110, �f»V¦�0.110/0.6 .=

18.33%; �BÎ�^£ã0.4ª�0.290, ^£3K!øÝ0.110, ¬f»JV

30.110/0.40 = 27.5%,´18.33%{Ý�K�X|µ3#��, k��(Ç�

�9�), E�ÆÎ?�¿Ý�
Eú#�¿�[Ç��, E3#Q�»ª±Î�^£, £¢|

3NBA�¡��, Ë#&ÿ�ðøaÆ£�9�, ��X�íÎ? �

�2Ú;°{×Ýx., ÛÎÝ¦�ÇV[á�±b9Æ¿�, ¯¦Z

ÝT×à�½, Þ�°�?9ÝÇ���ýµÎöÜ¤¼îÝ����y

¦Z, ��ô�ºp¨, .��9�, Þ�Æñ¼?9Ý��
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