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1 GGG���

1987O, Î��F�ó.�ZZZ£££ÄÄÄòòò(Srinivasa Ramanujan,1887-

1920) ÝyO���
ÝSF�, b×��Ýþ��	�½(Ù�.

ï,�ßy��Ýzzzhhh(C. Radhakrishna Rao, 1920- ), ôT��Ýë�

�ý��¡, ��Ù�.@~X(Indian Statistical Institute) ÃyzhÝ

�ýF, y1989O, 
��ÌÝÙÙÙ������ËËË§§§×h�hhy1997Os�ÏÞ

Ì�
3Ï×ÌÝ�Z�, zhèÕ:

.ß`�, &xÑó.—×Ë���Gèì�.��Ý�

ì(the logic of deducing consequences from giving premises)�
¡¼&²Ù�.—×Ë�B��.êÝ§P]°, C���

Ý���JGèÝ�ì(a rational approach to learning from

experience and the logic of identifying the premises given the

consequences)�&�-IÕó.CÙ�, 3ßv
è��Qá

I,Cb[Ñ§^ð¯�,X�Ý×6Äæ�,ªb¥�P�&

8*:

3tâÝ5��, XbáI/
aª�
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3héÝ�Lì, XbI./
ó.�
3§PÝt&�, Xb¾\/
Ù��

9×ð�, �l1�ó.CÙ�Ý¥�P, CÍ&�Ý/��
��|¼, {�ó.í��^£ÝÞC,Í����ÎÎÎ^̂̂£££(Ç|“888!!!ÝÝÝ���

���PPP”¼�Õ^£) êª��f»�.h^£ð�4�à)=3×R��

4�à)Î´“ó.Ý”�4Q.ßb`º�£°�ÓÝÞê, �ÿ��»

'�¬£©Î*»P]«, 3-á]«, �n^H�ZÉ��O¼, dy

Ù�.Ý¥�P, {�ó.�, @��
Ù�ÝÞC�9Í�95.O��

@ÈÝ“û;{ù�.ó��è�”�, ±¦Ý***äää      �***TTTiiiããã, Qñ

�/ß��æW�h±�áÝÙ�ÞC, ãymãø, ÿÕóA, ¸^£

¡�“���^̂̂PPP”Ý©²�¨�¼���^P�FÙó.�©bÝ“ÄÄÄQQQPPP”,

Û���!ÝÃF��¢�?Z*(2005a)×Z�4bß-
^£�Ù�,

“9vó.XmÝGHãn�9”, .hèG>^®Þ�¬�^PÝÃF,

3§�·gî, Í@¬�Î£��|�ßé�
��Ù�ª,***äää      , Î¨×½(Ù�.ï, �ßy®
, 1938O

�ÉÓ�Y»Ý���£££(Jerzy Neyman, 1894-1981��Î&Ý/Þ, Ç&

¼0>0Ý¼0>0), y1934O�ý�´�è���Ý�ý�@¡, �

ºx.���èèè(Arthur Lyon Bowley, 1869-1957) ylÞ�èÕ, “&��

@�h*T�Î×*TY°”(I am not all sure that the “confidence”

is not a “confidence trick”)��á�£*ä  ÝÃFâè�`, �I

5ÝÙ�.ï, �À�Ú
Î¨�Ù�.�x�ï, z»Ýððð___(Sir

Ronald Aylmer Fisher, 1890-1962, ð|R.A. FisherÌ�)íp|#å�3

XÛ95%*ä  �, £95%~bÎ¼%�? Î^£[? A�Î, £

êÎ%�Ý^£? 4�£ã»2|*ä  , ¼Ìñh×�xC�

¼Ý��, ��à^£×Þ�¬�èCÍ!�, 	Q×¿-:L9Í

W°(Bowley and others easily saw through this transparent ploy)�9

ðÄ�, �¢�Salsburg(2001) Chapter 12(¬�h�ÝA.L.BowleyT�

ÎG.M.Bowley), CSawilowsky(2003) ×Z�
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Ï`��, Úè9OÄ�Ý, *^Ù�.�, 	Q����U*ä ®

Ý�L�©Î3�.�, �¡3^£�Ù��Ù�., Có§Ù��>I

h�, *ä  ;ðòy¡�IÝÞC�ôµÎ�.ß38nÝ���,

��#Ç*ä  `, �lî�b8	ÈÝ^£Ù�Ã��A*hÞCQ

�ó.�%�, µ95�è�á¡, 98�è(¡;
99.O�R@O@È))

1ºhÞC�¬ãyþz�ÈÝïnáI, {�ßÚ[�|, Û�ï��

¢h“bF��”ÝÞC, Q�Ä�0�2
á{�ó.>C? ��

x�æ.ÎÍ¥�P�9©�:Õª�î, ð�µ&Ë�ã��Ý*ä 

 , C*Tiã, -�Ý��
3b°Ù�>Ih�, *ä  ª×aÝ	��E�!Ý¢ó, �!

Ý5µ, �b�!Ý*ä  ; Ç¸!×¢óv!×5µ, ô�|�!Ý

]°, ÿÕ�!Ý*ä  �b`.f���, T�Õ�Ó�æ., ©?

[�OÍg, ÿÕ�«Ý*ä  �	Q9`m�×°f�, C¿à×

°�§�*ä  ù�f´8���áÙ��b&Ë.¡]°, ¬.�

§ÝÎ�^¨é, KbÄFÉ�,  �ÊàÝ]°��Ýf`, ô���

ÝfãJ�ÍJµ	bÍ�c��ÝÖ, C×N^X15ÖÝÖ, A¢¾

�¢ï´ã? Gï�ÎN^/b��ã@Ý`Ñ, ¡ïQÎN1,440F(×

Fb1,4405), �b×��ã@Ý`Ñ��ýz½A¢Ýf, Þº&1&

��
398�è, !�3.3“ðV5¾, *ä  �*TiãÝ�\”�1:

{���ÝÙ�.¡©��^�ó�TÂÝ£�, ¸Ýe

¡§¡Î�³Á§�§��+Û�³Á§�§, µmSáðV

5¾�hI5G�;IPÝ+Û, |þ�]P�ñ.ßEy�

³Á§�§ÝàÌ�E×ü�Ý*Tiã, ��*ä  2

P, �¯.ß|Bó�ÿaT@�7VÑ«�¨^£
pÝY

�ng, �á*ä  2P, |1�*TiãÝ��; ¬|h�

\, ¢|�9ó.ßXÿÝ*ä  Kº��p?

9ð“�\”�¬bu�®Þ, ô^�1�ç�AÏ×­�“¸Ýe¡§¡
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Î�³Á§�§”, -�á�¢�ß? h&Ù�.�Ý:°�ãy�è�

Ý�\P���, £°-Ë>., �Þ.ß>UÝ{�ó.>/, ©?á

@Í�æ§, &��\�b°�è��-�“Âz9°ÃF”ÝZa�©Î

Í�\, ??)´�Þã�

¢*ä  ÝÃF, ðº�yv«ehv1Ýì�? _q~9, �

Î�K.êï, Î�Ñ@Ý�^£Ý���9ÎÍZ¶®Ý�^�

2 ^̂̂£££ÝÝÝ���LLL

×{�b6Í«, ×V�ì, ºÿÕ�ó�^£
¢? {�:R¼^

b²ø, µ�'NÍ«�¨Ý^£/8!, Çí
1/6���ó«b2, 4,

C6�3Í�.hXO�^£
3/6�9µÎXÛ�ÎÝ^£, ÃÍ�'

Î“8!Ý��P”��O�Ì?Ý¨é�b¿Ë��, �O�Í�b¿�

Î&Æb·¶Ý�Þ¡ït|Gï, Ç
X�Ý^£�41Î“�Î”, 9

Ë^£Ý�L, �*)�����2àÝP��â�Ah��Ôà¸T,

CÔ�Dý��êAØ4�®Ç�,  (Ýb82ß, �ã5ß�u^b%�

©½Ý£G, -©��'Nß��ãÝ^£/8!, Ç/
5/82�
2009O7`98`�, t&{«G¦r�
���+++(Tiger Woods), ¢�3

Y»Û�qLÜ�Ý½¸2��(Buick Open)�Ï1ÆÆ�, a¡r�ï

9¾8Z, 4(¬�95�Ss���p^�¼ß}, ´g=�2�f�(G

×�Îz»2��(The Open Championship, 3z»�²ðÌ
British

Open)), èG��ZÝ�Þ��Ä�
±b���>, Æ�G3Æ¡, �

+�&´��9`��:°u�, ×l-
92C�4, ¿{�1Î�

ÝB�ÎÝ�.Ä�ÝS��î, �+A�ñ½54ür�
áX�º,

;ºÎ35{1?�¯����¡¼�ÎÝ^b? º�f�, ??bÄ�

£]�¢�, h`8!Ý��P-�!àÝ�36g�W�35g, “888EEE���

£££”
35/36(V0.972)�9Ë|8E�£¼�Õ^£, ÎðbÝ®°�Êà

�¥�Ì?Ý¨é�º�ºb��¼�Ý`Î? 	Qb�©ÎE×©�

¯�, àÄ�9g!ø�µì, �¯�sßÝ8E�£, ¼£�ì×g¯
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�sßÝ^£, ÛÎ3^b?9£Gì, ð�-
×òy�ÌÝð°�
ØÕ:î×��, �
Fß, Æÿ9Î�*ßÝ±
�Ý£¡*T�

�, �-_îÝ^ºb8W�^ßQK�:?, ®�8W9×óC, ÎA¢

A�¼Ý? �ÕÜJaa, ×Íê×ÍÝªé, �î£��E��b?

��9Í0.8Ý^£, µÎXÛxxxÌÌÌ^̂̂£££�xÌ^£	Qô�ÃyÄ�×

°�ÌÝ¯@�©ÎÇ¸«E!øÝ£], �!Ýß, ��b�!Ý¾�,

.����!ÝxÌ^£(:Ä���ÍÍÍ@@@^̂̂£££������KKK���(He’s Just Not That

Into You)[? n�£Í§GigiÝ��, -ð0�vßXD'ÝG>)�b

°¨éµÎ��¥�Ì?�Am�éÃÝ�², CûÏß2¦��|_�

�
», �VKb��, º¯¯�@�, D«2_, Q¡ó×óÍ�W�¿

g, ¼�ì@º�¯_îÝ^£�E9vP°¥�Ì?Ý¨é, 3�^£

`, xÌ^£µð�îà��NF\î��, &Æ�ÎYyu�:F, ¾

\×ì*Fì$Ý^£b¿W? ©Î??lÒ-
Ý^£º�°, �ñr,

���X-
Ýì$^£º�°�
41“xÌ”, ¬)�)§�»A, ��bC}��C}�u-
ºC

}Ý^£
0.9, 9^®Þ, ßÀ�bF�*, ¬uê!`HTb0.8Ý^£

º�C}, £µ��Ý�&Ë��Psß^£8��
1�Ç¸ÎxÌ, �

|}4¾È, )6�iÍ1���1, ÉQÎxÌ, -�|����&¯

��^£�.h�¡Î£×ËE^£Ý�Õ, K�Q2, T1Ä6���

×°�!Ý!J�9F��T�§��
î�ëËÎð�E^£Ý�Õ, �nôµÎßÆÝ£¯�sß��P

���Ý¿Ë¤î�4ÎjE�!Ý�µ, ¬ð�ø!½ºà���K

WÄ���¢¢¢lllßßßÝÎÆÏ! bÍ���!(Ýßlß, ?Tï×å�Ò“�

¢lß”��Ò1“Ì��lß”, µ��¾�Ä×ºÉ, êbß¼1“�¢

lß”��Ò)µ��@Ý¾, 9�?ÝÉ�§��lß? ¬	Ïëßþ

¼1“�¢lß” , �Òµ�NÝ, ó*�¾ Ì���^�XÛ“ÍÒô,

7�Æ���”�9Æ¯��;;;»»»���ççç���Þ�.h	JÕ×Y�,�xÌ

2-
, Å8s���ºb�-, Ë«�¨Ý^£, T/
1/2(9ô�|

ÎÃy8!��P��°)�u7V10g, Ñ«�¨8g, ��Æÿb°�
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M�uµ�7V, ��100g�, �¨80ÍÑ«, 9`8E�£ÝÌF, �

��-Þ�¨�vA�Ò, �J:°, ��-
hY�2Ñ�
	Q, ¯�|�*¡, �¡7VÝ��A¢, /-
£©ÎyõÝ�

µ, ��¾�2-
9Î×2ÑÝY��9¬^b��, µ	ºbÒÏ,

Ç¸�9ÝßJ, ©�@^Ï¿:Õ, @µ�*É�ºlß��á�^¨

é, ¯�©�^£
Ñ, �¡^£Â9�, -/��sß�±bY�Ñ«

�¨Ý^£
¢, ©bFLÿ�¬S
^£�Ù�, Û
ÝÜÃ&Æ�X

��|?Þã��X��|�`.É, ¬&��?;�bA�é	Et±

ºñ¼9K$�, 6Û6ßé±Ý�', ��`ÑÑ��b�^Ý¤î,

AG��zhX1Ý, ���Ý��, �JGè�.hjE100g7V, �

¨80ÍÑ«, 9óß«Eh��, �Îº-
0.8ÝÑ«�¨^£, ´0.5Ý

^£�*�}¡&Æº�¼:, 10g�Ý8g, �100g�Ý80g, 8E�

£!
0.8, ¬èºÝ£G, ÎÍb²?

4Q�bî�ëËE^£Ý�Õ, ô��Ý�K@jßþ�XÂÕÝ

�µ, ó.�	Q�º3hcM��Æ�Khé;, C×�;�	�]�

P, º´O2P, |�î�Øv]�PÝ�, �&©��yO�×ÍÍÝ

©»���êA	��Ý�@ó�Ù¡, -º|222§§§;;;Ý]P, �L@ó

�Ù�Ç�×/), ^1ÎóCÝ/), EÍ�Ý-ô�LÞºÕ, ¬�

�10fñÇÝ2§(axiom, !J)�¯?��ÞºÕÎÍ×
�°, ×
¶

°? �§�^b3°�t°? (�(, &ð(, ó.��-
¯è�ÝÎ

¥�Ý®Þ�¬àT�º¡, ¯âys¨æ¼ÞºÕ, Í×�!y�°,

ÍÞ�!y¶°�ô:�h/)�, b×-ôqÍµÎ0, �b×-ôqÍ

µÎ1�ó.�E¯ÝüDæ, )�|
�, ¬!�¯�|9ø��
%�§|2§;Ý]P, ¼S
^£? ��b×Í/), Ì�øøøÍÍÍèèè

   , 	�Ø×Ì?�Xb����Ý/)��|ËÝb9×Ì?, T©Î

ÌaÝ�øÍè ÝØ°�/), Î&Æb·¶Ý, 9°µÎ×ÍÍÝ¯̄̄

����Xb¯�ôxW×/)�t¡��×^̂̂£££ÐÐÐóóó, ÇEN×¯�, �×

+y0, 1 ÝÂ, 
�¯��^£�øÍè �¯�Ý/), C^£Ðó,

ëï-xW^̂̂£££èèè   (probability space)�9Í�EøÍè ^bH��
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O,¬��|Îè/)��¯�Ý/),���u�f����ý,µÎ¯

b·¶Ý¯���HK�ÉA1, ��©EØ¯�Asßb·¶, QEA�

sß^·¶�.h¯�Ý/)�È�, �K�bÝKÿûá�9bF	Ò

�Ga;�(���|��Kß, A©bÔ]����×Ë9�ÝØß,

��!øÏ�Ýß-ô�×¿��X|N9�1ß, Þ�©Î¦�1ß�

�, �º��¦�¿��ê^£Ðó, ÉQ|^£�(, 	Q�Ð)Ä�

��E^£Ý-á, ��×°ÃÍÝf��^£è Ý�L, �¢�?Z

*(2010b)�
3^£è ÝÚxì, �¡2à¢Ë]P�Õ^£Ýß, K�&��

�, 0Õ�X|
Ý^£�L�¬.hé;¡, ��	§yY��{�,

Cà¸T�, -�D¡´×�Ý®Þ, bÈ9Ý§¡�µ&�
�ó.ÝÍ�r½8f, ^£¡Ýs"Î´MÝ�¬2§;¡, ^£

¡-">2bÝ��GÝs", ¬W
ó.�×¥�Ýr½�9K�h�

yÞètS£�¥�Ý^£.�, :»ÝIII���������GGG(Andrey Nikolaevich

Kolmogorov,1903-1987), y�1933O�Ì, £Í�Õ100°Ý�h^̂̂£££¡¡¡

ÝÝÝÃÃÃ���(Foundations of the Theory of Probability)�X¦��3hh�,

�1:

^£¡®
ó..I, �|�vT��2§��s", µA

!¿¢��ó×ø(The theory of probability as mathematical

discipline can and should be developed from axioms in exactly

the same way as Geometry and Algebra)�

3 ¢¢¢���ÎÎÎ^̂̂£££FFF222

b°»pppñññ�ÌÝZZZûûûZZZúúú(Pierre-Simon, Marquis de Laplace, 1749-

1827) �1:

9�Ù��Ê®}�Ý^º�I., ÄÞW
ßváI

�t¥�Ý×I5, ßþ�t¥�Ý®Þ�Ý�I5, KÞ

©Î^£Ý®Þ(This science, which originated in the con-
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sideration of games of chance, should have become the most

important object of human knowledge. The most important

questions of life are, for the most part, really only problems

of probability)�

^£ÎjE�^¨é�¬tî¬&N�¯KÎ�^Ý, &Æ1Ä�bÄ

QP��'7V×Ë«/Îß�ÝY�, ¬ÌDºÿÕ£×«�¯Lÿ9

Î×ÄQ¨é, ¬)�1º�¨ß�Ý^£
1, �Í��µ�¨Ý^£


0�ôµÎÚh
×“[;Ý”�^¨é�
Ø°Î§.�, 1��-
E7VY�, ã��7VÝ>���

��2«ÝÄP�Y�Ý�ÏC¥��f�, �Õ�Y�a2¡, º£×

«�î, .h9�Î�^��y�DýÝ�', ©�R�f�K�?�,

Jº��£×r¦, ô�Õ�, .h9ô�Î�^�¬¯�Vôá¼XÛ

������[[[TTT(butterfly effect)��?Á��b0-, �b`×°��Ý;�,

Å(Q�����.h&Æ=�8*9°KÎ�^¨é�
Ø°ß.�, ��-
×6Í@KÎ¶ïßÝ]�3
�, ©Î&

Æ�á���1��ËÎAh�¯:ÄoooIIIrrr���;;;NNNûûû(Jason and the

Argonauts)[? 9Î×IÃy�6ß�ÝéÅ, /��èÞÏ2�Ýo~

2bn, 1963�`�&4ÎÀ`:Ý, �*)�é�Ñ�n�oIr�Í

ÂÝ&ËMAÍ¼Ýlp, |C×gê×gzKÝE4;�, �ÄÎF+

>>>ZZZ(Hera), �Fß"""úúú(Zeus) 3´N, 5½®^CÜÃ�¬uP�Ý�

ßÝ]�, EyÎ¼, ô©?Ú
�^�
�½I*
M, ßÆ@���ç�9¨éÝ¼6���»A, &Æá

¼�P×Ë�·, GÉP½-�@��¬E×�Z--ÝÍ�, ?¯ïã

y�á, )��?Íßvß��^£���G�, .ßÆ4-Ëãn, ¬

�Î�¼\Ö�Þ, &bÍ-
��^£��ÝÞê��/�á¡, Æÿ

?î��Ä��×�²î�î, £°Þº�, ¿{K��@�Ý, ¢m�

�? @J�Þ\���, �.ß�á�Þ, vÎ�º�/Ý²îC�î, X

|)�|��×;�¨², �A�²bßk�, ¯?�ÎvÎ�? �/�
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¯�J3e¡Ýi�, ÎV�TÀ�? !.��a2ÝY�, �¯�Ñ«

TD«�î?9v���@�Ý¯, Í�Í@¬��^, ©ÎE¯��, Q

bAÍÍÍ���3KKKiiiSSSX1Ý“�&e”, 	Q��e"�Ý^£�
¬E�ú?ÞêÝ�/, �¾\£×Þº��Ý^£, µ^%��L

Ý�.E���, N×Þº��Ý^£, ©b1T0, �ºÎÍ�Â�!ø

2,E:Õe¡i�Ýß,i�ºÎV�TÀ�Ý^£,Þ©�11T0��

^����!�&Æ1ÄÝ, ^£�£��ì, ÎbÈ�ÝÄP, ¯ß�

ìL, ©Î)�)§, ÍJµÎuwÝ�u¯��á¼£ÎÀ�, {�1

¸ÎV�Ý^£
0.5; T����Àß�ßé×6G>Ý�®||, �1

ßì¼, ÎvÎ�Ý^£/
0.5, £µ�Î3�^£Ý�

4 ���ÕÕÕ^̂̂£££

3Ï2;&Æ|^£è Ý]PS
^£�ãyøÍè �|ÎÌa

Ý, h`¯�ôµÎÌaÝ�¬�'ËÝb×4Ì?, A7V×Í4«�,

4«5½ýîFó1, 2, 3, 4, ¬Ì?XÿFó�JøÍè 
1, 2, 3, 4�

/)�¯�Ý/)�|ã£×Ít�Ý, ôµÎ�âøÍè �Xb�

/XxWÝ/)�¯A�.Ä4�à), -áht�Ý¯�/)�, �

b16(2Ý4g])Í-ô��y^£Ðó, �'Fó1, 2, 3, 4�¨Ý^£,

5½
0.1�0.2�0.3, C0.4, 8�
1��y�×¯�Ý^£, µ:�¯�

�â1, 2, 3, 4�£¿Íó, �.ETÝ^£8�-Î�A×¯��ª�

â2, 4, J�¯�Ý^£
0.2+0.4=0.6�õhv.�9µ�ñÝ×^£è

 �E!×øÍè , ��L��9�!Ý^£è �
µÕ¯�#åÝ^£è ÝÃF, DÑó.�µÎð�×°�ÿÍ�

Ý�L, )��º?�, XÛFó1�¨Ý^£0.1, ~bÎ%��¤? ÎN

710g, Fó1ª�¨1g[? &ô! bÍÑÄ^£¡Ýó.�±¼ß, ?

T2E¯�ÕAì:

�'7Vng, Fó1�¨ag, J8E�£a/n�0.1�-Ý

�EÂ, º�y×��ÝÑó(�Ñ¸9�)�^£, Þ�½nÝ
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���P§�, ����0�

�@Ý¯, ����Æÿ9øÝ�Õ�@j��è�¶®“%�Î���

P§�?”µÎ×à7V, ���c, ^�^a, Ê�K¼, µ�7V, Ç¸

;l_^W�Ý, P§�ô)Î¾Õ, �ÿ7V�£�ó.�±¼ß, ×

WÕ¯®RP§�, Aeÿi, 9Î�3ó.�°O¯�, .ÕÝ¿a}

��þ�×�¯�ÿ��cP§�9Í�Þ, .=;l_^, ¯ôÆÿM

bW�`? A¢�#å�Õ^£, �ÿ�CP§�? ¬�×F¯�#�"

ÝÎ“&µÎ�Ý�^£ÂÝ�L, §�Qà^£ÝÃF¼�Õ�&W?”

��Õ^£ÂÝ�L, Þº3^£CP§�, ×·ê×·ÝÆ»�9

bA���L%�§�F, ��ÞA!\3a$�, ÜMîÝ�t¡©?

1, FÎP�L(Þ�¬P¡A¢, ¯T�§�, EG�4«�, G7V1g,

ÎP°�îFó1�¨^£0.1, £Í0.1Ý�¤�^£¬&©:“Kó¿

g”Ý���^£Î3�øÍ(n��)ì, �æ��¨�^£ÂÝ�L, É

Q��|×��#åÝ�ì¼1��£�[�OÍg, �Í¯ß¯�Ý�

^£ÂÝ�¤? Tï1(t&ÎÌa, ©Î3O×°^£Â), ¯J×4«�,

v�ÌFó1�¨Ý^£
0.1, §�ø�á¼¯ýÝÎËÝ, �&*ý�

ª, Tï1Bý�
�G£�ó.�±¼ßÝ�Õ, 9`-��îà��hÇ���óóó°°°

JJJ(law of large numbers)�×��ÝÌÍ�ó.îÝ�¤
, ¯��¨Ý

8E�£, º“^̂̂£££[[[eee“�¯�sßÝ^£��á�^t&�, )b°°

J�ñÇ, �ó°JÎÍ��¥�Ý×Í�	Q&Æ�¼�Ý, @jî¬

P°Ì?¯�P§9g�£ÎÍ�1, ¯��¨Ý8E�£, 	Ì?óÈ

�, 6#�¯�sßÝ^£? ô&Ah�¯�©�^£
Ñ, -K��

sß�X|, �¡Ì?ó��, K��4t��q(AÌ?1,000,000g, F

ó1�¨Ýgó
0, T1,000,000g)Ý¯�sß�¬Î, 9`Ù�.�®�

¼Ý, �|�×l�, l�Fó1�¨Ý^£ÎÍË
0.1, 9ÎòyÙ�.

����'''lll���(testing hypothesis)ÝP����ý, Î|3Ø×�'ì, º

Ì?Õ9øÝ��, ÎÍÕ���´́́ððð? XÛ�´ð, Î¼sßÝ^£��,
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�yØ×ï'ÝÂ�uòy�´ð, J	�Ý�'µ�!#å�!ñ×

è, 	�'×Y�
2Ñ, J7V100g, �¨�K80gÑ«, ´7V10g,

�¨�K8gÑ«, GïÎ?�´ðÝ, .¸sßÝ^£, Gf¡ï��X

|, 3!ø�ÿâW|îÝÑ«óì, 7Vó��, Þº¸&Æ?8*h

Y�&2Ñ, �#å¸�¨Ñ«Ý^£, �KÎ0.8�91�3Ù��, ø

Íó��, Þ¸&ÆÝ.¡�Þã��'l�
×MÝD¡, �¢�?Z

*(2005b)×Z�
3�^t&, ~b¢ï
Ë, ðòÎá�&Æ??P°“J�”£�¯

ÎË@Ý��ÄÎ×ÍÍÝ�', Ð:¯#å£×�'�4«�Fó1�¨

Ý^£, ÎÍË
0.1, Ç¸7V�9g, KP°J�ÍË��©�1óA

�î“�|#å”, T“P°#å”^£
0.1�9�«b×�^×, |X�#

åT�#å�
¨², E×4«�, ô�£�Fó1�¨Ý^£, b×°�!Ý£�°,

�|ÿÕ�!Ý£���3ó.�, ¸à�!Ý]°, 60l8!Ý�

��XÛ�H!h�¬Ù��, t&�°§×, ÍJðP�y×³Ý]

°�E��?ÝÎ¼, &Æð��£�, Ù�39]«, �6��?Ý�

���¢�?Z*(2007)×Z��AY��¨Ñ«Ý^£, C¼ßÝDþ

£�, /�£��¬b`Æÿ|×ÍÂ£�, 4Q�@, ¬£�Â�pª

?�yË@Â, ×�Ë�¿, ð£��ã�ì;*ä  ÝÃF, .�®

ß�

5 ***äää      

&ÆðEØ×ÎáÝ��£��ÎáÝ��|ÎØ¯�sßÝ^£,

Ø5µÝ¢¢¢óóó(A�TÂC�²ó�), TØÎ��.ú��9°ÎáÝ�,

�;Ì
¢ó�b`º|×  ¼£�¢ó, ¬��h  º���¢

ó�^£�9µÎXÛ      £££���, XÿÝ  , Ì
***äää      ��  �

�¢ó�^£, JÌ
h  �***TTTiiiããã(confidence level)��^£×ø,

*TiãÎ×+y0, 1 ÝÂ, ð¯���, v|y5f�î�90%�95%,
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C99%�, KÎðãÝÂ�
óóóAAA(data) ÎÙ�.��X��x�µA�uþzóA, �Æ??

Þ×®�"�¼:×��vð�Ý�µ��'k£�×Y��¨Ñ«�

^£p���Q2, -7Vu�g, ÉA1ng, ¬Ì?ngÝ���9Í

Ä�-Ì
ãããøøø�3Í�µ�, &g7VÝ��¬�¥��À�ÿÝÑ

«ó, |a���á¼a, µ�ßé�I£G(aÌ
���555ÙÙÙ������(sufficient

statistic))���*Tiã, ¬¿ànCa, �ÿ×*ä  , ¬®°¬�°

×�ùÇEyp, b�!Ý*ä  2P�¬�èÝ¶°, ?	*ä  Ý

2P°×�h�ãyÍ��CÞÞÞ444555µµµ, �Õ�Ó°, A�nÈ�(nH�

J��), &Æð�¢ÃðððVVV555µµµ¼�«�9�àÕ^£¡�¨×¥�Ý

°J—���³³³ÁÁÁ§§§���§§§(Central limit theorem)�Ä6×è, ©b|ðV5

µ¼�«`, �màÕ�³Á§�§, ¬&O*ä  /�àÕh�§�
E£�Y��¨Ñ«�^£p, ãøG, *ä  
×�^  , u*

Tiã'�
95%, Jb(TÞã21“Vb”, A��*ä  ©Î�«

Ý)0.95Ý^£, *ä  º�âp�ãø¡, ÿÕ×ü�  �Jpºòy

�  Ý^£, Þ�Î1-Î0, ���ÎpÝ�
¢Ah? �9ßEhð�

æÉ�
&Æ�|ì»¼1���'Øy02¥øOÈ, )��Î¾×��Ü,

-��1�10r�h1ý¦�uh�5r, *F3�2¥Ý�ð, ��30%n

àÒ�3h¦�G, ¯á¼b0.1Ý^£��nàÒ, ^º�Õ��×Ëh

�, ×:Î3r, �nàÒÝ^£	Q-Î0Ý�
9v»��9�Æ\Wì�G, �|1Æ�HÆ�^£
0.341, Æ�

�ÎHÆµ&HÆ, 0.341���îà�Ý���×»��'ØX�s�

Ý�Dý, N��1�42r�, ��6D
�'rD�¯)Ý×¥6D, �'

G,¯á¼��|“�K�1D”,.^£V
0.629(�!Û1)���'¡,¯

ÝýÒº�K�1D�^£, ÞÎ1(u�K�1D), TÎ0(u1D/Î�)�
�:A�è�X1, ô�|Bó�ÿa�¨Ñ«(�è�KÝ“Ñ«”Þ

C,�¤-�;)^£
pÝY�ng, |Oÿ*ä  �¯:, pqÍÎ¯

�'�, ÿaXÿ�×ü�  , pb^ba3Í , ×:-á, A¢�1
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�  ��p�^£
0.95? µÕ¯�Îÿa, �Î@jJ×Y�7V,

Jp©ÎÎá, Q
Ø×�Â(1��s�Y�Ý��á¼), 7V¡Xÿ�

ü�*ä  , �P�^PÝ, ¸©º��p, T�º��p��|9ø�,

E!×Y�, NßXÿ�95%*ä  b², A¢�ÍÍ/�Ì, Í  �

�p�^£
0.95?

£95%b¢à? 0.95Î×^£Â, �^£Â�¼µ�Î©:×gÝ@

�����V�|9�1,A�D«@�,�ÿÕ�9*ä  ,JÍ�º

�âpÝ*ä  ó, Vª�I  óÝ95%�X|, 0.95Ý�L, ÛA!

î×;&ÆE^£Ý�Õ�¬�º�ÝÎ, E!×Íp, A��°40ß, X

ÿÕÝ40Í95%*ä  , Í��âpÝÍóÎøÄ85%(ÇÎøÄ34Í),

ô��H�#�h^£V
0.01388(!Û2), Î�H�, ¬©�°ùóÈ

9, -�psß�98�è1“�9ó.ßXÿÝ*ä  Kº��p”, @3

þz�^ÝÃF�bn*ä  ?9ÝD¡, �¢�?Z*(2006)×Z�

6 ���(((���\\\

^£ÉQ�&ÆÝßþêê8n, .hu��à^£, ÞbÃy3�

^t&�, ?ÞãÝ�X��©ÎQ??^£Tà�|, ÿÕÝ^£Â,

ð�-
ÎýÝ��v�¾1ýú, &è��!Ý^£Â�Í�æ.¢

3? ×x�æ., Ç�(�\b0�
Ä���3ó.���, ºÂÕXÛTàÞ�Þê:U, ¶�ó.P

�¡, µÎ�ó.Ý�9`-�e�æ�£ð3�ÝB��¬3^£�,

b°:«��Ý�(, .�\�!, º0lP��¼Ý�¡�9ì�¿Í

»�¼:�
3éÅXXX{{{21FFF(zZn(µÎ21)�, £�ó.>0y�Äîè�×

Í®Þ�b3G�, Í�1G�¡b_�, ¨ËG�¡

~�¯óCÏ1G

�¡, x¹ßÆ�Ï2G�, �Õ
~�®¯9`���ðóÏ3G�? b

�.ß�:
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Yes, because my chance of getting the car will increase

from 33.33% to 66.67% by switching from door 1 to door 3.

>0J1“Very good!”, -!Í:°, ôµÎ�ð�b°ßEhè�²

¶�
f´Ñ@Ýý°T�Î, ux¹ß¯�á¼_�3£G�¡, J�º

Æ�1G�¡Î
~Ý�(9Î´)§Ý®°, ÍJ»Y-P°
�Ý), 9

`uðóÏ3G�,JAéÅ�£�.ßX�,ÿÕ_�Ý^£,Þã1/3¦

�
2/3�¬ux¹ß¯��á_�3£1G�¡(9	QÎK�Ý�µ),

©Î�^2�Ï2CÏ3G��, Ã×GÆ�, vâ?�¡Î
~, J-�

àð, .ðT�ð, ÿÕ_��^£, /
1/2�Í�.0, �¢�?Z

*(2010a)×Z�»6�
¬Î\ï�áÎÍ¥�Õ, 3x¹ß¯�á¼_�3£×G�¡Ý�

µ�, &ÆÍ@�2â�×�'�ÇuÏ2CÏ3G�¡/Î
~, Jx¹

ßÛ�^2(Ç&|1/2Ý^£)Æ�Ï2TÏ3G��¯@î, �|b?×

�Ý�'�	Ï2CÏ3G�¡/Î
~, �'x¹ß5½|qC1 − qÝ^

£, Æ�Ï2TÏ3G�, Í�0 ≤ q ≤ 1�JðóÏ3G�, ÿÕ_�Ý^£

W
1/(1 + q)(�!Û2)�æ¼h^£ºåx¹ßÎA¢Æ�Ï2G�ÝÅ

(! �9ß��Î�Õ9F�ãy1/(1 + q) ≥ 1/2, X|ð, )Î´?Ýó

C�
�:×»�b×EG�â¦
Øã , ��©á�ÆbËÍ��, ¬

�áP½�Ø^ã ×Ñ§õ, �Õh��||, ñ½��×��3Ô

]�u���Î��, Oh�Ë��/
���^£��9ß|
h®

Þ�p, -
XO^£µÎ1/3�Í@h®Þf&Æ�	Ý�Ó�9�n

"3A¢Þ“�Õh��||, ñ½��×��“, »;
Ê	^£è 

�Ý¯��ôµÎ�ýz½, ~bA¢ñ����? �¥�ÝÎ, G�

¯�¬��!y“h��Kb×��”! Í®Þ��ÞD¡, �¢�?Z

*(2010a)×Z�»8�
t¡:¨×ð�¨y^£¡>Ih�Ý»��¿«îb×��i, �
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^2i×f<, O<��yhiÝ/#�\ë���\�Ý^£�¿à¿

¢, ��iÝ/#�\ë���\��O��¬A¢Î�^2i×f<

÷? �áã1�nÝnÍÑJó�, �^2ã1ó, Í�L´z½, µÎN×

ó�ã�Ý^£/
1/n��  [0,1]��^2ã1ó, Í�Lô��ç,

µÎhóºa3[0,1]��×�  Ý^£, 
��  ����¬�^Ý

i<, ÎA¢i°? h�Ey“�^”×Þ, �|b?9Ë�Õ��Õ�!,

i<Ý]PÞ�!, .�O�Ý^£ôµ�!��¢�?Z*(2010b)Ï

Þa»5.3�
î«9¿Í»�×å&Æ, 3�§^£®Þ`, �(��Lz½�à

�+¼1, µÎ^£è ��@��, ÍJÞ0l&1&��b`4Î�

�^£è , ¬�(´��, ��b�!:°, 9`Î©½ú�^£è 


¢, �^®Þ�A“7V×2ÑÝ{�, OFó�y4�^£”�4©Î�

�Ýà�, ¬��yb¶L�	E�(b¶L`, µ�A������3KKKiiiSSSý

Ý, “�ÇÍÍ”, .^£è ��¼�hbAÅ»îTãºî, ÂÕb¥

�ÊÈ`, µ�È�2°, :b^À2, ¬ã�° �Õ�E×��Ý�

(, ��¯�Ý«E�ÍJÇ¸Î^£Ù�Ý¼ßÿ, ô���\ý0�
�(�\�², ^£�×°}©ÝÃF, 	Îf�^£, }ñP, C�

^ãø�, ôÎTà^£`, ÿ¯�º�Ý�9vÃF&Æ��Ä�K,

�¢�?Z*(2003)×h��y^£�Ù��Ý×°ÃÍÃF, �¢�?

Z*(2009)×Z�

!!!ÛÛÛ.

1. 42ã6Ý�Dý, N)×¥, �K�1D�^£


1−
(
36
6

)
(
42
6

) = 1− 1, 947, 792
5, 245, 786

.= 0.629�

2. ãøG, N×  �âp�^£
0.95�ÆÀ��âp�  óX, bÞ

45µ, ¢ó
40, 0.95�.h

P (X ≤ 34) =
34∑

i=0

(
40
i

)
0.95i0.0540−i .= 0.01388�

15



î�Â�¢ã�Tã�Õ^�ÿ�
3. 3___������


~~~®®®ÞÞÞ, ¯�óÝÏ1G��	Ï2CÏ3G�¡/Î
~,

�'x¹ß5½|qC1−qÝ^£,Æ�Ï2TÏ3G�,Í�0 ≤ q ≤ 1�9

ì&Æ¼O, 3��x¹ßÆ�Ï2G�v�¡Î
~�ì, ¯?ðóC,

ºÿÕ_��^£��øÍè 


Ω = {(1, 2), (1, 3), (2, 2), (2, 3), (3, 2), (3, 3)},

Í�(1, 2)�Ï1G�¡b_�, vx¹ßÆ�Ï2G�, õv.�¯�Ý/

)F , ã
�âΩ�Xb�/�/)�ê�^£ÐóP��

P ({(1, 2)}) =
q

3
, P ({(1, 3)}) =

1− q

3
,

P ({(2, 2)}) = 0, P ({(2, 3)}) =
1
3
,

P ({(3, 2)}) =
1
3
, P ({(3, 3)}) = 0,

Í�P ({(1, 2)}) = q/3, Î._�3Ï1G�¡�^£
1/3, vx¹ß

bqÝ^£Æ�Ï2G�, Þ^£8¶Çÿq/3; P ({(2, 2)}) = 0, Î.

u_�3Ï2G�¡, x¹ßÄ�Æ�Ï3G�, õv.�Jÿ^£è

 (Ω,F , P )�x¹ßÆ�Ï2G�Ý¯�


A = {(1, 2), (2, 2), (3, 2)},

Í^£

q

3
+ 0 +

1
3

=
1 + q

3 �

?ðÏ3G�, ºÿÕ_��¯�
B = {(3, 2)}, Í^£
1/3�J

P (B|A) =
P (A ∩B)

P (A)
=

P (B)
P (A)

=
1/3

(1 + q)/3
=

1
1 + q�

q = 1/2, µÎæ�Ý�µ, h`P (B|A) = 2/3��yËÍÁÐÝ�µ,

q = 0C1, P (B|A)5½
1, C1/2�hÞ�µÝ�LÎ%�? |CET

ÝP (B|A)
¢Î1C1/2? µº�\ï���;�
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