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1 GGG���

Ù��ð3�ï?�¬A��¡�[, ��1922OÙ�«Î§', �

iÝ®®®���(Niels Bohr, 1885-1962)X1:

ï?�p, LÍnyÎ¼�

tî9ÝÎ¯¡�h, �Ey�^¨é�ï?`, 0-ðp|�¹�©Î

0-��L, ¬�|×�ßX§��Ù�.�EÎ¼Ýï?, .hnå

Ã;�bß#�.h�8*Ù�, |Ù��ÄÎþ��
Í@��1�^T0-, #�=tæ�Ý^£��L, K&ë�Ë+

�1z½�Ç¸EÙ�.@~XÝ.ß, µÕ.Ä&ËE^£Ý�Õ, A

|8!��P��£�xÌ, C2§;(^£è )�, |C&Ë´�áÝ

^£§¡, ððôºÕý×°, �«î:R¼���Ý^£�9Í�©½

Îfff���^̂̂£££(conditional probability), Î×�ß´�|ßéÝ��|9�

1:

^£�p, LÍf�^£�

^£Âº�, Î^£Ý©P��'ßvß��^£&1/2�bß¶
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¯��Ù�hßÎvÎ�? A�^bÍ�£G, ¯º�^£�V

&1/2�¬A�¯á¼¶�Ùï, ÎXb�Ý, £���º-, �K

b0.9Ý^£Îvß�.qA¯ÝB�, Xb�Ý;ðÎvß�
9µÎf�^£! Ç3��“Ø¯�sß”�f�ì(b±Ý£G), æ

�£×¯�sßÝ^£, b`º�����f�^£º�ºb��Ý`

Î? ôÎbÝ, uË¯�}}}ñññ(independent), J��Í���sß, E¨

×¯�sß�^£, -�ºbÅ(�Çh£GEï?æ¯�sß�^£,

¬^bQÃ�}}}ñññPPP�1Î^£¡�×©½ÝÃF�ÉA1, �'¯ÝT

��åõÃ#íÎ�Å(, JuõÃ#*FÎ¦, ¯7V×Y��¨Ñ«

�^£, Î�º;�Ý�	Qô�ºÅ(¯XÑÝ£�^£¡���C

}Ý^£�¬uY�Û¼�õÃ#, �ÆuÎ¦, �¯AY�; uí¦, �

¯BY�, J7VY��¨Ñ«�^£, Þ�õÃ#íÎ�bX;��
�:Ä×S(“^£�ZC\©”ÝZa��Z�Üì�»��

»»»1. (i)b×?BbÞ��, �á��Î����®�ÞùÎ���^£

¢?

(ii) b×?BbÞ��, �áb×Í����®¨×��ùÎ���

^£¢?

�ZyÕ�(i)�nÎ1/2, C(ii)�n1/3, ¬�Ý×°1�¡, Q�

Æÿb°®Þ�½ÜØ{�Ý×¼ó.�Þê¼D¡�&Æ�9

ì»2�

»»»2. ä7VË{J, ¬¯Ø��îÝË«Î“8!”T“8²”�ØÑãn

��, s�^BÄ, 1“b×ÍÑ«” ��®9`Ø��8!T8²?

�Z1�Þ{�X���: T�8², �E^£2/3�Õ°�

»1�Ý(ii)×ø�Q¡�Z¼�:

¬�~Þ��, *FA�s:ÕÝÎD«, £�Øô��8

², �v�EÝ^£ôÎ2/3�X|Ø©�á¼sb1�, �Ñ
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�á¼s1%�, �8²EÝ^£µÎ2/3�£Í@ØqÍ�

m�sQR, ©���Ý`Î, ��b×Ís�Ä¼«�1�,

£�8²EÝ^£µf´�(.�Ñs1%�KÎ��8

²)�yÎÿÕ�¡: 7VË{J, �îË«8²�^£2/3,

.×�ºbÑ«TD«�ýÕ9�, ���bý, .8!

C8²�^£, �»�|¼, µ>/1/2�

h²¶:R¼�qb¼§Ý�¯¨38*f�^£��|ÝÏ!

BÄ×jD¡, vE»2�Ý�µ0ß�Ý200g@�, �Z�µ»1�

Ý(i)�(ii), C»2, Í�Ý^£/1/2��Z#½ê�×»�

»»»3. XbbËÍ��vb��Ý�1�, Ë��/��Ý^£¢?

�Z1�: 1/3�

t¡�Z��ì��¡:

A�Þê/bá¼Ý“á”, TÎbÏëï	�+�èîT

f�, f�^£��¼Kºý�D�, A�Þêbú�“Xb

Ý”(A»3), £�N×Í�µsßÝ^£K8!, µ�|wT

Ýàf�^£�
¢Ý�F, ÎÞêB�b+¼�9ÎZC\©�9Þ×�

�Ý®°,T�ÎîÞ9Ë®°�E,©Î��TB�ý0,C

W�®Þ�&�, ��?¡�Þ, T�º9¥�9Ë�µÝ�

3î«9ð�Z®ïb�¤ÝTÿ�, &Æ��“9Þ”Û¼»1�(ii),

�“îÞ”¼»3��Z®ï¶®Ý�^, ÎÝÂz×°ðºSR.ßæ

WÝf�^£®Þ����ÝZaSsÝ®Þ, :9y�XÝ®Þ�&Æ

}¡º/Õ�Xè�Ý¿Í»��
��:, b`�Ýf�Î×ðZC, A¢Þ9ðZCÝ/�Ñ@�\,

¬��ÿK��|�u�\ý0, ÿÕÝf�^£	Qôµ�EÝ�ey
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f�^£����, ¬ÍÃF, Qê�|×�ßXÝ��ÍZÞEh¯

�D¡�

2 fff���^̂̂£££

�:Õì�×J±ö 0:

Y»�Lb×�1, ËË||õâ�ßÝ��, K3!`!

^ß�· · ·�9ø»)Ý^£©b0.00000751�· · ·�G�Ëß
	�µÎ.ß^8!, 8*`5FÛ���Ò, ^�ÕÏ×Í

��ô3!×F�ß�

î�^£ÎA¢O�÷? �'1Ob365F, J��3ßß^8!�^£


(

365
1

)
1

3653
=

1
3652

= 7.506 · 10−6
�

9	Q�“Ø�H�b3ßß^8!”�^£�!, ô�“Ø.l�b3�.

ßß^8!”Ý^£�!�¬E9E�-`5FÛ�ÝG���, �ÆÝ

Ï×Í��ß^��Æ!×F�^£, Q1/365, ¬�Ë£����ÆG

�ß^8!, Î×ÉWÝ¯@, �Ú×��Ýf��3hf�ì, �O

Ï3ß(�ÆÝÏ×Í��)ß^��Æ!×FÝ^£�9��ÃóÝ3ß,

ß^!×F, �µ�!�
èø�.ï:O^£`, �Ä��z½~b3O%�¯��^£�3�

�!Ýf�ì, ^£Â��º.h�!�
&Æ3øÍè î�L^£�b`ÿÕ×°£G, JqAX�ÿÝ£

G, øÍè ��bX;�, .�^£è ôµ�����ÿÕÝ±^£,

µÎXÛfff���^̂̂£££�
3ó.��ºb9Ë�µ���ØóÎ2, ¸µ×àÎ2���Îó

.Ý©P�¬3D¡^£`, Ø¯�Ý^£, Îb��.�µ�!�

��9Í¼Î��MÝ, ¬.�I5Ýßåó.Ý£[´ò, êYó.�
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�§“��”Ý®Þ, X|3.ê^£`, :Õ^£Â&Qº;�, b`-

�|§��

���LLL1. 'A,BøÍè Ω�Þ¯�, vP (B) > 0�J3��Bsßì,

Asß�fff���^̂̂£££, |P (A|B)��, �L

P (A|B) =
P (A ∩B)

P (B) �(1)

3f�^£Ý�L�, BW±ÝøÍè : P (B|B) = 1�ôµÎæ

�ÝøÍè ΩÑÑB�Xb¯�sß�^£, K��ÞÍjE�BÝ

n;�ÑÑ�Ü¿Í©»¼:��'P (B) > 0�uA�B!!!ÊÊÊ(disjoint)

¯�(ÇA∩B = ∅),Já¼Bsß, AÄ�sß,X|P (A|B)T0�.P (A

∩B) = 0, Æ(1)PÝ@��P (A|B) = 0; uP (A)ùÑ, Jh`ù

bP (B|A) = 0�¨²,uB ⊂ A,.P (A∩B) = P (B),ÆP (A|B) = 1�9

	QÎÑ@Ý�.B ⊂ A, Æuá¼Bsß, JAµ×�sß�t¡,

uA ⊂ B, J.P (A ∩ B) = P (A), ÆP (A|B) = P (A)/P (B)�9	Qô

ÎEÝ�.3��B�ì, BW±ÝøÍè , �A�âyB, AsßÝ�

�P, µÎA3B�XªÝ“5�”, ÇP (A)/P (B)�
��Þ»�

»»»4. Ôbb`, �JÕ4f���|�52ùà¸T, �^2s5ù, Í�

b4ùFó8!�^£

13 · 48(
52
5

) =
624

2,598,960
.= 0.00024,

Ý@���¬usÝ3ùT, /JÕK, Jh`ºJÕ4f�^£¢?

���.�B��sÝ3ùT/KÝ¯�, A�JÕ4fÝ¯��J

A ∩B = {´3ù/K,Ï4�5ù�b1ùK, 1ù&K},

v

P (A ∩B) =

(
4
3

)
(
52
3

) · 48(
49
2

) , P (B) =

(
4
3

)
(
52
3

)�
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.h

P (A|B) =
P (A ∩B)

P (B)
=

48(
49
2

) =
2
49�

^£�Qè{�9�

»»»5. 7V×2ÑÝY�Ëg�OËg7V/ÿÑ«�^£, ��(i)Ï1g

ÿÕÑ«, (ii)Ëg7V�Kb1Ñ«�
���.´�øÍè 

Ω = {(Ñ,Ñ), (Ñ,D), (D,Ñ), (D,D)},

v

P (ω) = 1/4,∀ω ∈ Ω�

�

A = {(Ñ,Ñ)},
B = {(Ñ,Ñ), (Ñ,D)},
C = {(Ñ,Ñ), (Ñ,D), (D,Ñ)}�

Í»ÇOf�^£(i)P (A|B), C(ii)P (A|C)�.

A ∩B = A ∩ C = {(Ñ,Ñ)},

Æ

P (A ∩B) = P (A ∩ C) = 1/4�

ê

P (B) = 2/4, P (C) = 3/4�
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Æ

P (A|B) =
P (A ∩B)

P (B)
=

1/4
2/4

=
1
2
,

P (A|C) =
P (A ∩ C)

P (C)
=

1/4
3/4

=
1
3�

35½��Ï1gÿÕÑ«, CËg7V�Kb1Ñ«�f�ì, Ë

g/ÿÑ«�^£, 5½Î1/2C1/3��9�.ïEÏÞÍf�^£�

Î1/2�Î1/3ð�ÕæÉ��Æ-3��Ëg7V�Kb1Ñ«ì, 0

lbËÍ��Ý�µ:

(i)Ëg/Ñ«, C(ii)1Ñ«1D«�

.hXO�^£T1/2��Æ0|8!��PÕ�Êà���áæ�

øÍè Ω�Ý4Í-ô, Ý@b8!Ý��P; ×Ë���Kb1Ñ«, �

�y×áËg7VÝ�����Î(D,D), .h©y3Í8!��PÝ�

�(Ñ,Ñ), (Ñ,D), (D,Ñ)��Í�©b1Í��ÎËg/Ñ«�ÆX

O�^£1/3�

3^£�����f�^£�×]«ÎÝ@ðºÂÕO3��Øf�

ì�^£; ¨×]«, Ø°^£Â, 4æ�¬&|f�^£Ý�P�¨, b

`Q�Bãf�^£Oÿ�9ìX�º1��
ã(1)Pÿ

P (A ∩B) = P (A|B)P (B)�(2)

Æuá¼P (A|B)CP (B), J�ÿÕP (A ∩ B)�	Q©�P (A) > 0, -ù

b

P (A ∩B) = P (B|A)P (A)�(3)

�)(2)�(3)P, ÿ

P (A|B) =
P (B|A)P (A)

P (B) �(4)
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h¡u�©½Î�, 	èÕîP, µ2â�'P (A)CP (B)/Ñ�
(4)P9ì���hhh���§§§(Bayes’ rule)�×©»,9Îz»Í/���hhh(Tho-

mas Bayes, 1702-1761)´�è��ÿ(��Äôbß-°»Ý�ó.

�ZZZûûûZZZúúú(Pierre-Simon Laplace, 1749-1827), �ÎÏ×��@��h

�§ï, X|TÌZZZûûûZZZúúú222PPP(Laplace’s formula)�
3�ì�§G, &Æ�+Û555vvv(partition)�E×øÍè Ω, ¯

�A1, A2, · · ·, u��ËËËËËË!!!ÊÊÊ, ÇAi ∩ Aj = ∅, ∀ i 6= j, v
⋃∞

i=1 Ai = Ω,

-ÌΩ�×555vvv�	Qô�|bb§Ý5vA1, · · · , An, n ≥ 2�

���§§§1. 'A1, A2, · · ·øÍè �×5v�JE�×¯�B,

P (B) =
∞∑

i=1

P (B|Ai)P (Ai)�(5)

3(5)P�, ubØ×P (Ai) = 0, J4h`P (B|Ai)^�L, ¬©�

ÞP (B|Ai)P (Ai)�L0, J(5)P)Wñ�

���§§§2. ���hhh���§§§. 'A1, A2, · · ·øÍè �×5v�JE��i ≥ 1, C

¯�B, ©�P (B) > 0,

P (Ai|B) =
P (B|Ai)P (Ai)∑∞

j=1 P (B|Aj)P (Aj)�
(6)

»»»6. bä�Ø�së±Ù, »r�µ|h�X�ÕwÍ�×�, �X¨Ë

���×å®Û£×�Þ�Õw, ¬�O®Û���D'�äy�O®Û

D'£×�º�ÕwÍÕ`�¡, ;®®Û“ØCs�, £×�º��X

? ”®ÛBÄ×j¤�, ½(�@2)×åä, “ØºÍ�X”��-9ø�

¬ÎÀD»rÝ!�, æ.:

Ø�sÞß, �Kb×ºÍ�X, 9Î��Ká¼Ý, .h

�¬Îèºä�¢bnäÎÍº�ÕwÝbà£G�

äWÕ®Û1Øº��X¡�{·�æ��b1/3Ý^£ÍÕw, ¨

.©y��sÝ, X|�º�ÕwÝ^£è{�1/2�
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~b®Û�äÝ5�, ¢ïÑ@?

���.�A,B, C5½�ä�Ø�sëßº�ÕwÝ¯��A�&Æ�ÊÝ�

�Î º�Õw, JøÍè Ω = A ∪B ∪ C�ã�'

P (A) = P (B) = P (C) = 1/3�

�K�®Û1“Øº��X”Ý¯��Ä6�Ý�, uØ�s/º��X,

®ÛÍ@Î�Ø�s�, �Ã×�(Ç&1/2Ý^£, &Æ2â�Ýh�

')×åä º��X; uØÞ�Õw, ®Û©�×åä, “sº��X”;

usÞ�Õw, ®Û©�×åä, “Øº��X”�&Æ�OP (A|K)�
´�ã�§1:

P (K) = P (K|A)P (A) + P (K|B)P (B) + P (K|C)P (C)

=
1
2
· 1
3

+ 0 · 1
3

+ 1 · 1
3

=
1
2�

.h

P (A|K) =
P (®Û1Øº��X, vä�Õw)

P (K)

=
1/3 · 1/2

1/2
=

1
3�

ð�1, 3®Û×åä, “Øº��X¡”, ä�ÕwÝ^£(ÇP (A|K))

)î¹1/3�h×£G, Eä�1Î^àÝ�
\ï��º?�, £®ÛXèºÝ£GÎÍ-mPà�÷? £ÅÎ

Ä�us�WÕ®Û�äÝE�, J-á��ÕwÝ^£(ÇP (C|K))è

{�2/3��uØ�WÕ®Û�äÝE�, J-á^bþúÝ^º

Ý(ÇP (B|K) = 0)�9ø1?Ý, Ø�sÞß�, b×ß�Õw�^£

2/3�u��Ø��X, Js-}�=b�I�Õw�^£, Ç2/3��

yä, �Õw�^£¬Î;�, �Î1/3��ëß�Õw�f�^£õ,

P (A|K) + P (B|K) + P (C|K) = 1/3 + 0 + 2/3,

)Î1�
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t¡, KÝ^£1/2, àÌîÎEÝ, 9F¯&����×��

î»���î, “8!��P”¬&Õ�Êà�êEf�^£, Ä6

�¯��§, ÍJÁ|Ùý�î»t\ÎTierney(1991)Xè�,b`|�

!ÝlP�¨�A½(Ý___������


~~~®®®ÞÞÞ(Car-Goat Problem), Ç×

»�h®Þù��¨32008O×I�°2ÝéÅXXX{{{21FFF(21)��bë

G�, Í�b×G�¡b_�, ¨ËG�¡&©b×�
~��ÿÕ_�

	QÎf´?Ý�¯ó�×G�¡, x¹ßÆ�¨ËG��Ý×G, s¨

�¡Î
~, ®¯Î�Î�?;óC�Aî»�ÝD¡, ux¹ß¯�á

¼_�3£×G�¡, JðÎ´?ÝóC; ¬ux¹ß¯��á_�3£

×G�¡, J��Æ�×G�¡b_�, h`»Y�@; �uÆ�Ý£G

�¡Î
~, JðT�ð, ºÿÕ_�Ý��P8!, Ç^£/1/2�

»»»7. �ß	�{.�.¹ðl�Ø»¼��'l�Ý��bÑ��ËË

DT�A�ÓÑDT,-�î��b¼,6�Ào�
×Ml�;A�Ó�

DT, J�ß	--^b®Þ��ß	�Ìl���ê�90%, v¿

íN5,000ß�, b×ß�h¼�Ãyî�£G, ¯ÎÍw�#åhl�?

���.Þ��î, l�¬&y5�y�ê, ¬À.î;ðô^b��Þ@Ýl

���ê�90%Ý�L, uP¼, l�ºÓ�DT�^£0.9; ub¼,

Jl�ºÓÑDT�^£ù0.9�¬&Æ�á¼Ý, Í@Î	l�ÓÑ

DTì, Ý@b¼Ý^£, C	l�Ó�DTì, Ý@P¼�^£�
|“Ñ”�l�ÓÑDT, “�”�l�Ó�DT�J

P (b¼|Ñ) =
P (Ñ|b¼)P (b¼)

P (Ñ|b¼)P (b¼) + P (Ñ|P¼)P (P¼)

=
0.9 · 1

5,000

0.9 · 1
5,000 + 0.1 · 4,999

5,000

=
9

5,008
.= 0.001797�

Ç	l�ÓÑDT, ºb¼Ý^£, �V0.001797, �Õ1/500, �XÛ90%

�ê�@3-HG�:Õh��, ¯���H�#ål�Ý, ÍJ×ËÓ

10



ÑDT, �ÕÀoåJ�b¶ÝÎ, 	l�Ó�DTì, Ý@P¼Ý^£

ÅÎ�#�1:

P (P¼|�) =
44,991
44,992

.= 0.999977773�

p¼l�©EÓ�DT�ê? «{��Ah�£æ.¢3?

àÌî:, ãyl�b10%Ýý0^¼QÓÑDT, �3N5,000ß

�, b¼Ý�K(¿í�1ß), .h35,000ß�, Vb500ÍÑDT, ¬Í

��V1ßb¼�1/500 = 0.002, �XO�Ý0.001797µ#�Ý�£l�

�µ^%�à? ô�¼Q, Í¼�¢1ßb¼Ý^£1/5,000 = 0.0002,

×Ël�ÓÑDT, b¼Ý^£>0.001797, VW8.985¹, ¦�Ý�

K��y�¢×Íß�-^¼�^£æ�4,999/5,000 = 0.9998, Í

¼µ�#�1, ×Ël�Ó�DT, ©Î¯�>{���
3�¼f£1/5,000, y�!l��ê�ì, �1��	l�ÓÑ

DT`, b¼�^£��:�Ç¸l��ê�{¾99.99%, 	l�ÓÑ

DT, b¼�^£ô�V2/3�x�Îh��»¼�Æ�6Bf�^

£P (Ñ|b¼)�P (b¼|Ñ)Î���!Ý�.hû0���£°�Ì{�

ê�Ýl�X00�©½ÎE��»¼, ?�¥�f�^£�Í»ô�

î, ¢|À.î�¸��Àº�¨�b°�Àß¾�P=ï, t¡QH

Q�o�:Õ9Ë¨é, \ïT!�, Àßô�.F^£, LÍÎf�^

£�

l��ê� 90% 95% 99% 99.9% 99.99%

P (b¼|Ñ) 0.001797 0.003786 0.019419 0.166556 0.666689

�1. �¼f£1/5,000, y�!l��ê�ì�P (b¼|Ñ)

t¡,	l��ê�90%,y�!�¼f£ì,&Æù��P (b¼|Ñ)

y�2�h��î, �¼f£�{, P (b¼|Ñ)ô��è{�	�¼f£¾

Õ¿íN2ß�b1ß, h^£0.9, �l��ê�90%8!; 	�¼f£
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{¾¿íN5ß�b4ß, h^£J{¾36/37 .= 0.97297�

�¼f£ 1/5,000 1/5,00 1/50 1/5 1/2 4/5

P (b¼|Ñ) 9/5,008 9/508 9/58 9/13 9/10 36/37

�2. l��ê�90%, y�!�¼f£ì�P (b¼|Ñ)

ì»ÞbÃyÂzG��£3Í»��

»»»8. b×EG�â¦
Øã , ��©á�ÆbËÍ��, ¬�áP

½�Ø^ã ×Ñ§õ, �Õh��||ñ½��×��3Ô]�u��

�Î��, Oh�Ë��/���^£�
���.��Lì�¯�:

G1 :��Î��,

G2 :�ÞÎ��,

G :||ñ½Ý��Î���
gÞ��;v�, v«2�LB1CB2�Í»Ç�OP (G1 ∩G2|G) �µ

�L

P (G1 ∩G2|G) =
P (G1 ∩G2 ∩G)

P (G)
=

P (G1 ∩G2)
P (G)

,(7)

h�àÕ��Ý¯@G1 ∩G2 ⊂ G�¿à�§1, ÿ

P (G) = P (G|G1 ∩G2)P (G1 ∩G2) + P (G|G1 ∩B2)P (G1 ∩B2)

+P (G|B1 ∩G2)P (B1 ∩G2) + P (G|B1 ∩B2)P (B1 ∩B2)(8)

=
1
4

+
1
4
P (G|G1 ∩B2) +

1
4
P (G|B1 ∩G2)�

3îP�àÕ

P (G|G1 ∩G2) = 1, P (G|B1 ∩B2) = 0,

v

P (G1 ∩G2) = P (G1 ∩B2) = P (B1 ∩G2) = P (B1 ∩B2) =
1
4
,
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9Î.�'ßvß�Ý^£í1/2�Þ(7)P5ÒÝP (G)|(8)�á, ÿ

P (G1 ∩G2|G) =
1/4

1/4 + P (G|G1 ∩B2)/4 + P (G|B1 ∩G2)/4
(9)

=
1

1 + P (G|G1 ∩B2) + P (G|B1 ∩G2)�

ÆkO�P (G1 ∩G2|G)¢, �P (G|G1 ∩B2)CP (G|B1 ∩G2)bn�
9ì�:¿Í©½Ý�µ�
�µ(i)��'�¡Ë���P½¢, u©ñ×����, ||ñ�

����^£×�Âp(.hñ��ÝÎ�ÞÝ^£1− p)�@jî|

|ñ����Ý^£, ��Ë���P½bn, &Æ}¡ÞD¡�Ç�'

P (G|G1 ∩B2) = p, P (G|B1 ∩G2) = 1− p�

�á(9)P, ÿ

P (G1 ∩G2|G) =
1

1 + p + (1− p)
=

1
2�

Çæ®Þ��n1/2, �pPn�
�µ(ii)��'	Ë���P½�!, J||ñ�É���^£×�

Âq, �¡@Î��T�Þ�Ç�'

P (G|G1 ∩B2) = P (G|B1 ∩G2) = q�

�á(9)P, ÿ

P (G1 ∩G2|G) =
1

1 + q + q
=

1
1 + 2q�

(10)

.h, 9`Ë��/���f�^£�qbn�»A, 'q = 1, Çu

bÉ�C�É, ||×�ñ�É��, JP (G1 ∩ G2|G) = 1/3�hÍ@

Ç»5Ý(ii)�.“:Õ��||ñ�É��”, ��y“���Kb×�

É”�g'q = 1/2, ÇubÉ�C�É, ||ºñ�ÉTÉ����^£

&�, JP (G1 ∩ G2|G) = 1/2�ê	q = 0`, P (G1 ∩ G2|G) = 1�¥�

3(10)P��^£P (G1 ∩G2|G), ×q��3Ðó, v

1/3 ≤ P (G1 ∩G2|G) ≤ 1�

13



&Æs¨, t&bÍ�£G, ÍJ:Õ��||ñ½×Í��, ¬�

��\, h£G��y“���Kb×�É”�9����Kß�Ý�

!�ê�µ(i)C�µ(ii), ¬&øÍè ��5v, #�Ë�µô�!Ê�
ãîD¡á, µÞ�X�f�, Í®Þ¬P°���4Q&Æ�´æ

Þ�, 9�Ý×Íßvß�^º8�Ý�'�¬¬�È, Ä6�bÜ²Ý

�', ÍJP°��æ®ÞÝ��%�º9ø÷?

&Æ3O^£`, ð�H3�^£è ��I5Ý`Îô8HP

¯, �ÿÕÑ@Ý�n�¬b`ÂÕ´Þ´Ý�µ, µÿÞ^£è 

�z½�¯@î, 3Í®Þ�, øÍè Ω�b8Í-ô, �âXbl

A(s1, s2, i)ÝøÍ,Í�s1���P½, s2�Þ�P½, �iX�Õ|

|ñ½Ý���4�(��T�Þ)�ká∀ω ∈ ΩÝ^£, ��(s1, s2)�

^£�È, �6�Ü²Ý�'�ÉA1, 6á“��||ñ½Ý���P½

ì, ����4�”Ýf�^£�
3ßvß�Ý^£í1/2Ý�'ì, Ω�8Í-ôÝ^£:

P ({(�,�, I )}) =
p1

4
, P ({(�,�, II )}) =

1− p1

4
,

P ({(�,v, I )}) =
p2

4
, P ({(�,v, II )}) =

1− p2

4
,

P ({(v,�, I )}) =
p3

4
, P ({(v,�, II )}) =

1− p3

4
,

P ({(v,v, I )}) =
p4

4
, P ({(v,v, II )}) =

1− p4

4 �

Í�I, II5½�||ñ½Ý����T�Þ�¯��!ñ×è, p1Ç

��Ë��/��(G1 ∩ G2)�ì, Isß(||ñ½Ý����)�^

£, p2, p3Cp4Ý�L�µhv.�.

G ∩G1 ∩B2 = {(�,v, I )}, G ∩B1 ∩G2 = {(v,�, II )},

Æ

P (G|G1 ∩B2) =
P ({(�,v, I )})
P ({(�,v)}) =

p2/4
1/4

= p2 ,
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v

P (G|B1 ∩G2) =
P ({(v,�, II )})

P ({(v,�)}) =
(1− p3)/4

1/4
= 1− p3�

ÞîÞP�á(9)P, ÿ

P (G1 ∩G2|G) =
1

1 + p2 + 1− p3
=

1
2 + p2 − p3

�(11)

Ç�á¼p2 − p3�Â, ��ÿÕXkO�^£P (G1 ∩ G2|G)�©½2,

	p2 = p3 = p, J

P (G1 ∩G2|G) =
1
2
,

��GÝ�µ(i)XÿÙ); 	p2 = q, p3 = 1− q, J

P (G1 ∩G2|G) =
1

1 + 2q
,(12)

��G�µ(ii)XÿÙ)�ÇG��µ(i)C(ii), bpbq, :R¼«{�â

�9��, Í@í©Í×��µ�©»�

3î»�, $�bÍ��(�A

(i)Ñ§õ®£�||“¯b^b�É? ”||�“b”;

(ii)Ñ§õ®£�||“¯��Î�É[? ”||�“Î”;

(iii)Ñ§õ�Õ£�||ñËÍ��C×fÒ3Ô], Í

�b×�Éì½, ¨×��°32ì, ¬�ÒË�, :��P

½�

&��5½Ehë�µ, Oh�Ë��/���^£�
t¡/Õ×��£ëÍ»��
Ey»1, (i)��n1/2, T��|§���y(ii), uPÍ�£G, J

�'“b×Í��”, ��y“���Kb×��”, û»5�(ii), �ÿ¨×�

�ùÎ���^£, Ý@1/3�
Ey»2,u�'	s:ÕË{Jb1Ñ«C1D«�î,-&b1/2Ý^

£1“b×ÍÑ«”C“b×ÍD«”, JhET»8�Ý�µ(ii), vq = 1/2,
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h`�îÝË«8!C8²Ý^£/1/2�ôµÎ3h�µì, sXè

ºÝ£GÎ^àÝ�¬uq 6= 1/2, JsXèºÝ£GµºbàÝ�9`

�v«A»8ÝD¡�
t¡Ey»3, )ET»5�(ii), Ë��/���^£Ý@1/3�
�¥�ÝÎ, 3»2�, s1“b×ÍÑ«”(�'ub×Ñ«×D«, J

b1/2�^£s1b×ÍÑ«), C®s“b^bÑ«? ”s�“b”, hÞ¯

�Î�×øÝ�Gï�^£1/2, ¡ï3/4�

3 ���+++

2008OY»ÀÙ�ó, Óxçy8`9Ü��»���º, X�Ñ�À

ÙÎóß�#½39`4^, Y»�õçÝ�»���ºî, �Zú�LÝ

L�"�(Sarah Palin), �è(�õçÝ�ÀÙÎóß�æ��õçÀ

ÙÎóßy½(John McCain)ÝÓ�Y¹�, a¡ÓxçÝÀÙÎóß�

Oy(Barack Obama)�yè(ù�¡, y½ß��>�>, ÎTñ�, 3

¿	�!ÝÓ��, í{Ä�Oy, �õçp�	Q�·+�¬×���

@~Y»�óÝÝ�, î�¹±�.(University of Virginia)Å».ï�

OZ(Larry Sabato), qA1960O|¼Ý£], ¼���º¡Ó����

�ó��8Ðï, ©b×�, “«óY�ï?-�9(You could flip a coin

and be about as predictive)”�ê1“�º/7Ê���>, �ß�²(It is

really suprising how quickly convention memories fade)”�
Ó�Aøi, EÅ»ßÎP�, Î��»�ÝéÇ�üQ�à.��

º¡Ó�r��Ä�{·�¬E�õç��, ÎÍ��º¡�Ç�ÝÓ

�, �¡r�Ta¡, y	O11`ÝÀÙ�ó, Íè(ß	óTaó�^

£8!, ôµÎ/1/2? A�ËÎAh, £��º¡X��Ó�, µ@@

Î^àÝ�Ó�Pà, Ù��®ï��ºbF¶��¬Ù�.ïjEh®

Þ, b^b�|½��? �ÎWÝ£�Å».ï�5�¡, -©�T�?

µ�OZÝ5�, ��'

P (	ó|r�) = P (aó|r�) = 1/2,(13)
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Í�“r�”�3Ëç�»���º, �X�Ñ�ÀÙÎóß¡, 3EËà

ÎóßXñÇ�ÝÓ�, �õçr�; “	ó”�3	OÀÙ�ó`�õç

�{�v«2, ��L“a¡”C“aó”�3(13)P��'ì, &Æ�á¼

P (	ó|a¡) = P (aó|a¡),(14)

ÎÍWñ? A�(14)PWñ(Ç(14)P¼��Þ��^£/1/2), J��

º¡ÝÓ�r�Ta¡, �õç-��Ä3�Ý�#�hÓ�qÍµÎ9

õÝ�
�

P (	ó|a¡) = a,(15)

J

P (aó|a¡) = 1− a�(16)

¬ã(13)P, ¬P°X�aÂ�&Æ��

P (	ó) = r, P (r�) = s,(17)

Í�0 < r, s < 1�)ã�§1, ÿ

P (	ó) = P (	ó|r�)P (r�) + P (	ó|a¡)P (a¡)�(18)

�ã(13)�(15)C(17)P, v¿à

P (a¡) = 1− P (r�) = 1− s,

(18)P�;¶

r =
1
2
s + a(1− s)�(19)

Ç

a =
r − s/2
1− s �

(20)
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ur = s = 1/2, Ja = 1/2, v(14)PWñ�ôµÎuÄ�Ý£]�î, Ë

ç��º¡�ÝÓ�, CóÜ��, Ëç�¨ËÝ×ø(ÇÓ�r�, C	

ó^£, /1/2), J��º¡ÝÓ�r�Ta¡µËÝE	ó�Í, ^b

Å(Ý��yur = 0.48, s = 0.5,Ja = 0.46 < 1/2; ur = 0.52, s = 0.6,

Ja = 0.55 > 1/2�a�ÂÛ�rCsbn�
X|�õç�Ä.WÝ“Ý�”Ý�, µ0|��º¡ÝÓ���,

E�ó` 	ó^bÅ(�ÓxçôÎ×ø�	Q11`�ó,A��Xá

Î�Oy	ó�h`�G1 	óÝ^£¢,-K^àÝ�f�^£�

�����¨(��Ýf�Î�Oy	ó)�
À�, 3Tà^£, ©½Î�§f�^£`, 6ÿ�¯�,ÍJÁ|Ù

ý�t¡&Æ�¿¼êÞ¯��Yê�

1. �'b°Í»�, Í�ªb×»�b'`, v'x¹ßá¼'`3£

×»�ØÕ�ó×», Q¡x¹ßÆ�Íõë»��×», ¬s¨Í

�¬P'`�h`u�Õ�;�óC, J�'�^£¢? u�Õ

;�ÍõË»��ó×», J�'�^£¢?

2. �Êì�®	��� A ')�Æ"îëùT,J ,Q,K &×ù�ýT

¡, Þ×ùTw3×»�/, ¨Ëù«�ìw3wî�b×Ã§ B,

�ÝwîËùT, Q¡JR×ù, ¬"î�)�Æ:, �'Î Q�h

`)��|��®3»/ÝTÎÍ K�®°Aì:®»/ÝT

 K Ý, �óù8-ÝÇ, uEÝ,�ÿ18-; ®»/ÝT� K Ý,

ÇNù11-,uEÝ,ù�ÿ18-�b°)��,»/ÝTºÎ K Ý

^£1/3, .h�Æó& K ÝÇ, T�b 2/3 Ý^£ºÿÕ18-,

¿í�ÿ12-, fÇ�11-�91-�¨b×°)��, ©yËùT,

K õ J &b 1/2 Ý^£, .h�Æó K ÝÇ, T�b 1/2 Ý^£

ºÿÕ18-, ¿í�ÿ9-,fÇ�8-�91-�¨×)� C, ���

2�O B D'×°/K�B ×å�: A ÝýT�P®Þ�� B X

#åÝ¼îÎ, �:wîÝËùT,uK�Î K, J�-J×ù�)

�:�¬uwîÝËùT�b×ùÎ K, J B Ä6J& K Ý£ù
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�)�:�h.ÇÎ¯��%Ý, u¯)�á¼ K ��3»/, J

h®	-P�LÝ��® C �A¢®?

3. éÅ÷÷÷;;;vvvhhhßßß(The Deer Hunter)�, b×à���;4Ý]

°�3×��6s�ÄÝ¼ÆW�(revolver)�, ©w×9�Ä, �

^2×»¡, �Þ;4ÆøàW�'�Ý�Is , àÕ×(;

4��, ¨×(;4�^Ä×Â�9µÎXÛ:::111úúúÆÆÆ888(Russian

roulette)Ý»Y��®

(i)�s ïÎÍ´�¿?

(ii)u;wË9�Ä,��b¢�!?

(iii)u;Ngs G,í6ÞÄÆ�^2×»,J��b¢�!?
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