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Y»½(Ý�1�yyy¸̧̧###ááá(Mark Twain, 1835-1910), 31907OÝ�

F�, Sà��z»´8Ý�úè¿(Benjamin Disraeli, 1804-1881)Ý�:

There are three kinds of lies: lies, damned lies, and statis-

tics (bëËþ�: þ�, �ÊÝþ�, CÙ�)�

ãyy¸#áÝ{á(�, 9­�.�1Ý�¡, -Â
øFÝ�
��K.Ä9Oó., Ey
%��.ó.��º´z½�æ.�

×	QÎßþî, CÝ¼î, ºàÕ×°ó., ôµÎó.�Ú
×Ë�

Ì��E×Íó..;Ýß, ºb%�©²ô�Õz½��²Î´b�

ì, |C�Õ´Þã�, �nÎßÆX�KÝ©²�
�O¼, �.ó.>Ih�, Ù�Ý	�¦��K�
á�.¡, �K

.�ôK�.Ù��:R¼Ù�.«{�¼�¥��¬&Æ×]«:Õ

bß�X�`, &bÙ���, .Ù�	��Ð�Qôº:ÕbAy¸#

áï, EÙ�`�|��Ç¸3.�&, b°ß|
Ù��ÄµÎó.;

¬b°Ù�.ï, º×�ú�Ù��ó.Î���×øÝ�:R¼Ù�Ý

/�«{�|�ßßé�fA, &Æ��á¼%�Î�bBz�\, %�
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Î�bZ.Þi, |C%�Î�b¯�ôò�£%�Î�bÙ��\? Ù

�Þi? TÙ�ôò? µ�|ýÿ�çÝ�
9ì&Æ�%¢ãÙÕÙ�.�Ý¤î]P, ¼¯;�G�nyÙ�

/�Ý¶É�´�¼:, Ù�.~b3�%�?

A!Í�I.Ý.�, Ù�.ôÎ�×åßÆ×°���E�ÂzÝ

¯, ��×°.¡�&Æ�|��21, Ù�.�X�¾ÕÝÎ:

1. .&0-ìÝ^£1J,

2. .&0-ìÝPJ.��

3ó.�X"DÝ9�ÎÄÄÄQQQPPPÝ®Þ�	¸11µÎ1, �ºb°�

0-��×úÞ×Ë�J�ÎEÝ, ®Þµ9�, �ºb»², t&¯�

0�J�Ý�ü��Ù��, Î3�§���^̂̂PPPÝ®Þ�¸.&000---, ^

b0-D�ß�¶Í�b��Ù��ôºm�î1J, ¬¸Ý1J, K

Î^£PÝ��v;ðX�1JÝ^£, �¬�Îy5�y, �!b0

-��õ3“ÄFß6B”×h�, kC�×Í¾�õ$“1�ÿ”�Ù��

J��Î“1�ã”�»A, �Ìby5�Üè"Ý^£, Ø;]Ý��,

+y326cc�331cc , µÎ×ÎlÝÙ�1J�4bß1Ù��ÕúÝ�

®P²v«�¬3Ù��, Kb�ýà\Ý, À��bF1ºÝø��
&Æ�K
%BãÙ�, �J�£×�¯×�ÎEÝ�¯�"õË8

[? Ë8µº�î�Ï! �á3�^t&�, Ë8ðÎp|�ç�×6

KÎ�', ©:¯#å£×Í����#å, µA3>Ä�, 	±
F�

1“&w�”, ¬��î9�± µËÑÎtÊ)@Ý�©�ÄÎ“êG@

w�#å”�!ø2, 3Ù��#å��î
Ë, `�ô��î
���

#åT`�, 2àÝÎv«�¯å(°�Ï154f��, PPPJJJ...���ÝÞ

ß�©Î�	°1î, ° k\°�¡X�Ý�î���H¶�Ù�.�

Ý¾�, ??�º��0-�
Ù�.�ÝØ×]°, ðETßÆÝØË¤î]P�ãyßÆb�

!Ý¤î]P, /bÍ¼§, &bÊàÝ`^, .hôµbËËÝÙ�]

°�9°]°Ý8�, b`Î�|f´Ý, ¬)Î.&0-ìÝ^£Pf
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´�
^£C0-, xWÙ��Ý¤î�Ë�YÖ�.�s"�Ù�.�X

½¥Ý¿4�F, Ç�à£G, Ý��², 8*^£, )§£�, PJ.�,

Cüî�º��&ÆÞ5½¼1��

1 ���ààà£££GGG

3ÞP¼«(Conan Doyle)½ÝÝ“{
gó
�”(The Adventure of

the Copper Beeches)×h�, É«Üú(Sherlock Holmes)1:

“Data! Data! Data! ”he cried impatiently. “I can’t make

bricks without clay. ”

^b!Î��W]i, ^bEþ����, ^b£££]]](data)JP°�X

��É«Üú�|µún¨�Ý×°Ñ�yª, .?4z��Yà¼W,

T��BÄ×n�h�Õú:8ï, X�äÝôÎ£]�[/�9�!Ý

«8CâC�Ýúº, 	“åß9z”¡, �Q�|µAßÝ«8�, 5�

ÍG��£°�y:DßPï, �ôÎåß9z[? �X��b£], N

×4£], K��ÎbàÝ£G�Ù�.�ÝÍ¯��sì, µÿ�à£

G�.hEyÙ�.�, £]bA��X���{�
bßk�, ÎvÎ�? �V&�Ï! 9Î.Ãyãºîv�f»-�

9Î1f1�¬A�¯��¿:Õ¼ïL��, µºÆÿÁ��Î�ß�.

3B��, KbvßL��Ý�A�¯á¼¼ïÎÍó.�Ý.ß, £)

µ¯ÝB�, k�ïÎvßÝ^£��V
8W�æ¼v�&25�1Ý^

£, Î3^bÍ¸£GìÝ�'�×Ëb?9Ý£G, h�'-�ÄQ)

D3�A�9°¯�|#å, £ôT�#å3Ù��, ^£ÂÎº�Ý,

9µÎXÛf�^£�
©Îb°��ÎbàÝ£G, Q��ÿ�|:��3Ø2h�, ¯±

-I×Í�B�ì«ì, �¼½G]1“&HH���K3£É�”¯×

:, bÍ||«ËÍ��3×R, Í�×ÍÎ��, ¨×Í��S32ì

p½Ò, P°ÿáÎvÎ��A�)�'ßvß�Ý^º&�, £S½Ý
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��, ÎvÎ�Ý^£, �Tôµ&
25�1[? ¯�Ã�ºÆÿ9Î%

�pÞÏ! ©Î9�«Qb°Ú^�×�1ËÍ��ÝP½bvv, v�,

�vC���4Ë��(Í�v����
v, �Þ
�, õv.), ^£&


45�1�*�áb1��, -áÄ
vv�²Ý3Ë��, ^£&
35

�1, �Í�bËË�µh�1bv��Æp½ÒÝ£��Îv��^£


35�2, Î���^£
35�1�A�p½ÒÝ£Í����2f´

�(Î�Þ), JËÍ��ÝP½W
�vC��ËË���Æp½ÒÝ£

Í��, ÎvÎ�Ý^£&
25�1�¯��^�ÕÏ! á¼×���4

�(��T�Þ), &QºÅ(EÍP½�¾\�:¼��D|wÄ�¢£

G�
3î»�, A�b
×MÝ£G, f]1´�Ý��×'f´�pÒ,

Tv�×'f���pÒ, £EypÒ��
vT��¾\, ôÞ���

���A�ã�GÝìF�, ¯�á�BË��ÝP½×ø, JpÒÝ�

��Ä�Ý, µÎ���
^£Âº�, Î^£Ý×©P�Ú±Ý£G®ß, E×¯�^£�¾

\, ô!�����9æÍÎ)§Ý, �^T�Îô�A�&Æ1ß�

!�FW°, ���á)�, £µô�Ý���à£G, |�^T�Ý¥

��&ÆÝX�, TbAê�ç�-3“>�<B”�X¶Ý“¬á_d, �

`.É”�
�ê¿ðÝ', 
ÝpÝ��¡, Q�®�q°�òÝp¶�»ú&

b�!, £]
ÝÙ�.�W�, b&ËI.Ý]°, ÞÍ»;
bàÝ

£G, µ���X��&Æ�.ê9°Ù�]°, |ÜÃ&Æ��´?Ý

X��¬?�åÝÎ, &Æ�¯�
Ý¤�ÎÌ�^PÝ, bÉ«ÜúÝ

AÞ, º��¢�R¿Ý£]�.�«î:R¼«{^%�àÝ£], b

`EX�ÝÅ(, �®ßA“������[[[TTT”(butterfly effect)�ÝÌ��
&ÆüQð�9ÿÕ×°£G, ¬b`ê���3K£GÝD'�

��»A, rDÅ�è��, TîçÝÛD�, Kº�TX'�ÝÛD, �

�p����A¢3K£G? �Kß3%ÛD`, H'Ãó��
8n

ÝóCTZC�Aß^, �É(C�, |´|B7�¬9°£], �ßÍ
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@Á|�ÿ, ??�Ý¿g-��Ý�êA, bß|1, 2, 3, 4, 5, 6
è�

�ÛD, |
0P×´, ½ßM£�»ô�Õ? ��ß!hT, Á�(T�

ã)Íè��ï, b`Ï×Í�ÝµÎ9àrD�µ)�b@»sß�¨

², ¯:Ä�«2�Ù(Al Pacino)x�Ý“jà8E”(Insomnia, 2002)[?

�Þ×.��3è�4�ý�, |
T�2Û, ��	QÎ�0Õ�^b

Ó�ÝÝÛD, Ð:��9K` , &Æ©���ª±ÛD�Ó��^

£�º��¡, b%�?]°%ÛD?

×��b9Íç¦C1ÍA¦, �^ã1Í¦, ¯�ã�%�? 	Q�1

ç¦, ��Ý^£Î0.9�A���b5Íç¦C5ÍA¦÷? µf´p�

Ý, ��Ý^£Î0.5��Dý�', ×�Ý'�Î�'rD�^®ß, ô

µÎ¯£¿y0, Tîû0Ëà)ÝrD, N×à)�¨Ý^£K×ø,

vNg�'�|GKmPn=�JÇ¸[/�9|?��ÝrD, Eì×

�X��rDÝï?, ¬P�¢QÃ�ð­�1, ^b�TÎtp�Ý�
X|, ¯�%ÛD, µ!àh�TBó�®ß��á×���, ßÝF

PÎ^b�^PÝ��/î�F.ßrDî¬, �|
Î�^2F, Í@

��Æ�, µÎb°��ÝrD�×.�ì¼, ??D|�.ßIÓ�|

h�Î´?Ý]P, .ß´p� º�F��!§����, �÷Þ��

��Ý2F_r, �^h×r�µ9øÝ]P, XèºÝ£GtK�

2 ÝÝÝ������²²²

vß1ß¥322\, 10ß�¥¿2\? 9Î�.�Ýó.Þê���°

¡, ¯á¼Ç¸Î!OùÝvß, ô�ºNÍßK!¥�ê�©Î�!Ý

ß, !×Íß7Vý�, !×ÍßþM, !×ÍßÝ�¥, #�T
×ðó

ÝÞ�F� û, Ng�?��Kb°-²��²! ¯��¥�Õ�²,

&Ëó����QÎðó�@�2, ¯ô��bÝ�^ÝÃF�¯á¼�

�Àb°��?Ý.ô(µ�v1Îº�Ï)�¯ôá¼b°ßú�ý, â

½�;��t�¬¯êW1ú?�Aº?, º�QÎòy�^Ý�
E"Ýº», bÄÄÄQQQPPP����^̂̂PPPøý½
��»A, &Æá¼bèÉ
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ÏN76O#�2¦×g(9ÎÄQP)�©Î4�á¼76O¡Ý¯, ¬�F

º�ºì$? µ�Î£�@�Ý(�^P)�êA, ÞWîÝY�ê�, 3

�.Î§���.Ä, A�E¯è� æ, J3{�ü�ì, Y�a2X

m` , ÎÍ�Â�¬a2¡£×«�î? µP°ïáÝ�
qA&ÆÝB�, ôbÀ.îÝµA, 6ß6�ß�, ´{Ýßß�Ý

��??ô´{, ¬)ºb°�²�6���, »²×'�K�XÛ×W

��bT­�½, ×Ò��b¯��5�Äæµb?[$? Ï�ÝßWº

µ´?? �AÄæ, ��CöF�, E×ÍßÝÎ¼, ;ð�bX�PÝÅ

(�¬t¯9�, ô�¼QµKAh��²�Mbh§�¯Fbsß�C

Îï¯ßÆEÎ¼, á¼�lºsß£°¯, CA¢sß�¬ê��¯ß

ÆEyÎ¼, ���ßé��á3�^t&�, ÄQP¸ßÆw�¯�?

?ãn, ��^PJ¸ßÆEÎ¼, ��½<T�%�:ô��bÄQP

Ýt&, ·P�², EÎ¼þz<T, Þ¯ßÆKÝÄæÝ�^���b

�^PÝt&, ©êº�, Þ�ß´��Á-ËÝ
%T�ë5F¥�,

"5êÆ·, Ë5êº��&ÆÄ6¯ÁCÎï9øÝ'��
ãy�²P��¹ÝD3, &ÆX��Ý, -Î�Ý��², b`�

�'°3K�²�|hø�ãØ®`%CÝ�`£
»�×Íð�Ý®

°Î, h�Ý®`u
�`, |1�î, ��`J|0�î, AhÿÕ×Í

	Î1, 0, 1, 1, 1, 0, 1, 1, 0, 0, 0,· · ·Ýó���|h�Ïng¡, À�Xÿ

Õ1ÝÍó, t|n, 	��`£��«Â�ôµÎ|¿íl�¨Ýgó, ¼

£��`£�ßÆêy9ø�,�v«{ôá¼,A���£�ÈÞã,ô

µÎ�¯øÍÝ¿í�`£, �@jÝ�`£�-²�°, JøÍón-

�´��}�´9Ý��(ãø�), |ðÿ?�Ýã@P(�²�°), 9

Î)§Ý��AY��¨Ñ«Ý^£, 7�ØËeXª�f£, óÓEØ

ÎóßÝY¹��, 9v0�1; Ñ�D; Î�Í; CW��´?�, ËÍ�

�Ý¨é, �á¼Í�×Ë¨é�¨Ý^£Õ9
¢? K�àî�“¿í

W�£”¼�î�D�, A�¯æÍ-á�`£, ¨�ubß¬Î@jh

ø, JlÚ£×�0, 1Ýó�, ¬�p¯¯�¶���ÎQC�¼Ý�C

�ï�||“�^”×Þ¼ú��9Î&ÆÝ5º, 4t¯9�, ¬0Îb
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ð�3�^t&�, ÎD3XÛ���^̂̂°°°JJJÝ�°J�×, -ÎG�¿í°

Ý§¡µAÔ���óóó°°°JJJ(law of large numbers)�æ¼£ÍbAP§ó�

Ç�Ý�óI5, :«^b!�Ý0, 1ó�, Í@��ó°J!P0, 1�¨

Ý�µ�¬ÉQÎ�^ó�, J�¡n9�, K��1JG�¿íÂ, µâ

?�y�`£�£0-~bb9�?

3ó.�, ð3O�«Â�	|×94P, ¼�«×f´�ÓÝÐó

`, Ä6����0-��, ÍJ9Ë�«ÝàH-��� ²ý, b

`��b`�¼, ��©1¿íºú�RT�×Y��¦#Ý¿íO

Þ4�{, ¬tÝKó¿���ø{ï², �9¦õ��©ÿá÷��

�á¼ÞiÝ�², ��EJY¦#ÝÞ£�x, b´züÝÃF�¨

×Í¥�Ý�^°JÔ���³³³ÁÁÁ§§§���§§§(central limit theorem), -×å&

Æ, 3×°¬�H�}Ýf�ì, �?Xÿ�0-bðððVVV555µµµ(normal

distribution)��ó.�Ý0-�!, h�0-��Î�^Ý�¬0-�

÷µ��, J�à��
î�Þ�^°J��Êà, XhãÝøÍ, ÿÎ´×�Ý, 9ø��

b��P, ��yH�-�3Ù��, ð3�ï?��£��Í²îÎ3

�|||���ÃÃÃ���Ý¯�4�Q�Ã�, 9ÎÙ�.�ÝÍr�¬A�øÍ@

3H�-, £µËÎ|Ñ�F, ��Õ�:Ý�?�@21, &gãø�

Bh^bn=, Ç9°øÍ6888!!!}}}ñññ��v9°�!ÝøÍ�555µµµ888

!!!�|£�Y��¨Ñ«Ý^£
», ��Ng7V, ©Î?GDD×ó,

9øNg�VKÿÕ8!Ý«(�}ñ�¨², ô��NgXàÝY�, �

¨Ñ«Ý^£�!(5µ�!)�
¬}}}ñññvvv555µµµ888!!!Ý�'���|ðÕ÷? A�Î7VY�, h�'

�lºWñ�A��¢ã�^27Vþj, a
×i�Ýþjó, �a


Í²6iÝþjó�fÂ, ¼£�iø£π, ��ô�l��|�¬Ey

��§ßÝ®Þ, µ�Î��|ðÕÝ�×]«�!Ýß� b-², ×

]«ß��	Y��, ºû�2¯¯¥«@��|Ó��ã
», ß��

ÿº�@/�®Þ, #��º;�x��X|@jTàÙ�]°`, �?

¯�, ÍJCWÝ�², ºfï�Ý��9�
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¯@î, Ç¸33×°Ýf�ì, �ó°JC�³Á§�§ô)Ê

à�3��ÝÌ?¡, �ó°J¼�, XÿÕÝ¿íÂ, º#��ÿÕÝ

Â�¿íÂº3h�ÿÕÝÂ!�®���y0-, 
×�^Ý���³

Á§�§��, 0--�9bðððVVV555µµµ�I.îð���?�bª|¼

ë�ó.���Ý{{{úúú(Carl Friedrich Gauss, 1777-1855), �@~000---§§§

¡¡¡�3×°�'ì, �ù0��?Ý0-bðV5µ�.hðV5µê

Ì{{{úúú555µµµ(Gaussian distribution)�Æ»¨3à�-, ?{ày¸�Æ

»10y¸, Î|{ú
ß	�{ú3ó.îb�9¥�Wµ, ¬310y¸

îU {úÝ, �ÎÍ�, µÎ×ðV5µÝ`a���h5µ�©3Ù

�, #�3I.î�¥��
t¡,Ä6�Ý�ÝÎ,£×�0, 1ó�, 1�¨Ý“8E�£”(Ç�¨g

ót|Ì?gón), º#�1�¨Ý^£�¬h��1�¨Ý�£(Ç�¨

Àgó), º#�&ÆX�T1��¨Ýgó�|7V×2ÑY�
»�E

yn
2, �n
10, ¯-
ÎGï�Î¡ï´|�¨Ñ�D«ó8!? �

nÎGï, sß�^£
25�1, ¡ïsß�^£
1,0245�252, V


0.246, �Õ45�1�un
10,000, h^£Þ?�, V
0.008�Çun�

�, �¨�Ñ«ó, Þ37Vó��!�×?�ÝP�/®�(�²¦�),

�|�ÒX�TÝ7Vó����ó°JÎjE¿í, �&õ�ôµÎX

ÿ�Ñ«ót|7Vó, �º�¼�#�(�²3�)1/2��9ß��ç

9F, :Õ�Dý�B�Ý9�9�, §�&rD�¨Ý�£-²�¼�

�, |
Ëb�f´zÝrD, TËb¼�rD��ó°JÎ×å&Æ,

	�Ý�ó�9(n��), �×rD�¨Ý888EEE���£££, º�¼�#��rD

�¨Ý^£Â�8E�£Ý�²º��, �y�£Ý�²Jº����v

9��ÎÝ¼Ý1°�f´Ñ@Ýý°Î, 	�Ý�ó�9`, �×rD

�¨Ý8E�£, ��rD�¨Ý^£Â�-², º��Ý^£Þ��(Ç

#�1)�9Î�½nÝ¦�, �²º�¼��Ý�¤�
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3 888***^̂̂£££

b°»pñ�ÌÝó.�ZZZûûûZZZúúú(Pierre-Simon Laplace, 1749-

1827)�1“�I5ßþ�t¥�Ý¶®, K©Î^£Ý®Þ”�3�^t

&�, ^£×Þ��¤¤îý, ¬×�ßÎÍËÝ�^£Ý��÷?

�3ç­î:Õ/�ßÔihÝ^£�9ì×ð�, &Æ×C�;:

^£ÎÙ�î}ßÝ��, &9¯��¥��100g�b

^£����·���100g, Ng�·ßÔih^£Î1/89,

¬�g�·ßÔih^£u�Î0%, µÎ100%�µ?	®&,

50-YJóÕ2î×g, Î
�^£b9K? ¯@î, 50-Y

JóÕ2î, �ÎÀÙ8, µÎ
��A�óÕ2î100g, £

�^£µº#�50%�A�óÕ2î1g, 
�Ý^£, u�

Î0%, µÎ100%�

/�ïE^£Ý�Õ, 4�Ñ@, ¬1��Î�KßE^£Ý-á�
^£Ý�LÎ%�? 3�A7V{�, Th�`, &Æð|“8!Ý�

�P”¼�Õ^£�Ç{�Ý6Í«, NÍ«�¨^£/-
Î65�1; A

�bnw�,Nw�h�Ý^£, /Ú
n5�1�h×�Õ,3^ðßþ�,

T®��, �ËÊàÝ�	^bÍ�£G`, ð�'N×��Ý��, s

ß�^£K×ø�ÏÞË]P, Î|8E�£¼�Õ^£�A�×���

óW, Ä�ÝÆ\£Î0.327, ¯á¼Æ\£µÎHÆót|Æ\gó, J

×Ë�ìîÆ\�H, ¯X-
�º\�HÆÝ^£, �nµÎ0.327�9

×Ëð�ÝE^£��Õ°, �Ë�ÌÝ�Íe¡�§¡Ã�, µÎ���óóó

°°°JJJ�jEÝ¨é, Î�|¥«Ì?Ý�h², Eyt&4�¦�, O�

�r^£
1W, _îØ×���^£
6W�, 39v�µ, ¬P°¥«

Ì?�Kb���º¯¯_�î¡, ðÍ]°¥_×g, �¥_, · · ·�.
hÍ�Ý^£, ÎxÌÝ�	Qb`xÌ^£Ý®ß, ô��ÎµAÄ�

×°�ÌÝ£]�
î�ëËE^£Ý�Õ°, b`ºøý¸à, TBh8�J�»A, 4

æ�xÌ2-
{�
2Ñ, ¬7VÈ9g¡, µ&«�¨Ý8E�£,
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1��º�JE&«^£�:°�
E^£Ý�Õ, ¬�©G�£ëË�3ó.î, Ey{�, &Æô�µ

¼�NÍ«º�¨Ý^£Â�9°^£Â	Q��Î�Ý, �v�R¼�

Î1�9ÎXÛ|222§§§;;;ÝÝÝ]]]PPPS
^£, 3h�9D¡�P¡A¢, ^

£�&“}ßÝ��”��á¯�3sßG�b^£���O�#×Ë2

C, ��1�#�r�^£
¢, �P�L�2C^£�±, ÎÝµÎ�

F½)�2C^£�{, íÝ©�4ñ����Ì?×¯�, ��Î“�

sß”, T“sß”, �&“^£0%”, T“100%”�×¯��sß^£, �¡9

�, ©��Î0, µ��sß��sß^£�¡9�, ©��Î1, -���

sß�
7V×Í2ÑÝY�100g, Ñ«�¨Ý8E�£º#�0.5(�ó°

J), À��¨�Ñ«óJ350!�, ��ÿºâ?�y50��yº�ºÑ

«ó�Ò50�G? ÁÐ×F, ÉA1=ÿ100ÍÑ«? h^£
0.5Ý100g

], ¶×ì�Õ^, �óF¡«=�30Í0��¨7�tÝ�1�, 9Ë¯

�, �Q�K��Õ�©Î^£4�{Í�, Q)ÎÑÝ�¯@î, �^

£¯�, µÎð�ßÆÌ
�¸, T1���Ý¯����:Ä;�¸�

ú(Tom Cruise)x�Ý“���Ý��”(Mission�Impossible)[? Ï×/

Î1996OîÌ, �2006O�Bbë/�N×/�����Ý��, t¡K

�WÝ��á“���”Îý+, ¬&^£�Ý�+�æ�¯|
���Ý

¯�, ©�Ì?góÈ9, µ�psß�bßÌh
ºººóóó°°°JJJ(law of truly

large numbers)�	�^£Âî�øÍ, Ísßµ�H�ß�#Ý�
gg�3“õJ¯u!�”Ý“�nR”£´Þ�, b­“×0OHò, ©

Ê��”�Å»ßÎ9�©3{	ì�Ey^£, &ÆJT�Ê×`�Ê

ûK�E^£Ý`�¡�, 1ë¼°, ¬��©:Kó¿gÝ���×

ËÌ?góÈ9¡, ^£Ý�æµ�¨�¼, 9`�À-©�ê\ì

Ý�b×ÍY�, �¨Ñ«^£
0.6�7Vu�g, £×«�¨´9g

-Î��®¯�ó£×«? 4Ñ«fD«�¨Ý^£{, ¬�'¯�*

¡, ��óD«�JuG7V1g, ¯b0.4Ý^£Î, �ÕH-�7V10g

`, ¯Vb0.166Ý^£Î, ô��|�¬7V100g`, ¯ÎÝ^£µG
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V0.016Ý��y7V1,000g`, ¯ÎÝ^£, Î�óF¡«=�10Í0�

�¨4, �Á#�0Ý�BOá`ì¼, &Æ��&9&9ÝX�, K�
,

µ^£�¯, �Î´��Ý�
¿OGbÍ“�F
ñ”(zZh(ÎAgainst the Gods), �×`CW

�&üò�hh�Ìºà^£CÙ�]°, |�×±�, .��“���

4, F���p?, ßvÝÎ¼ÿ|Yñ�ß8�Ý®�”�b°<�Ý

h�J1“ÔW0�, ß�{F”���ôKá¼, ×àbßº=®�, b

ßSZýÒ, _O�T, ��×�l°�&ÆÝ:°Î, ���4, �F


ñ, Cß�{F�, KÎÉT��F
B�ÎEÝ��Ey®, µ|�

Dý
»�rÌ2ÇýÒ, s�X�J�¼	'�Ý, VÎÀ7¥�Ü

Ý56%�¯�8®, J�100-7á, �Ý'�µ�7á�N��Ë�, ¯

á¼1Í`ôµÎ8�¡, ºW
9Kþ[? �^¨é, 	Q�×�, 1��

¯PÏ{ï, 8�/��'�©Î�p§�, ¯ÝþÞ�V|N�0.56Ýf

»ìª�8�¡VW
100-¶î0.56Ý8g], -�9Î967-, ìª>�

�ß�7£ýÒ, ÞºAR�0°èÚ/���X1“9×"þ, ð�Ý�

Í`�, £��ÝþµaW§�Ý�”^ð°, ^£Î9ø×å&Æ�èO

��Îÿ%�ßÀ(�¬�«�Dý·Ýß, �Îÿ2Ç(, X�Ý` ,

�Îø{�	Ýy�
¯�|·Bz, ô�|·Å»�¬3�^t&�, Q�8*^£, ��

�Ã;^£�

4 )))§§§£££���

�Gb×Í°´fÝ��, �×'.°ÿÝþ, Kw3¼´fÝ¯�

��Ø^ãy�¦, yÎ.¯�w3×s�í�î, �w�ô�Ä×ºÉ

/¼, ýF&¶, ¯��ÝþK��Ý��ô½þ�×å¨ �¨ WÝ

¡, §ß.í�u¼µ®�4×�°A, í�×­�ô�1�¨ �Ý,

§ßJ��¼Æí��©ÎÇ¸ÆÕ��\Ý, í�)�1��×^:

#�ÝßKîÝR¼�¨ ?ß�, ò�ÌïNßJËÍYþ, Ç
×Í
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¼�iÝ3���MQ, ¨ ¼½×Íß1“�þÝßµÎ¯�”£ß�

ñØ�, ¾ßô���¨ �Õ1, “£��Î°´fÝ, �ÝþîK¬½

´�½ßÝþÇ
i�K^b´�î¼, ©b9ÍßÇþ
i¡, b´�

î¼, ��þÎ9ß�Ý�”£ß»´-J, ¾ß/T��
3ý��Ýþb´, µ-���Ý°´f��Ýþ? A�bß[Õ°

´fï0Ýþ, �ôµ¬½´[�9JÓ Æ¯, b�!ÝÌÍ, A“�2

µþn”�3�VOB�rSîÏ3a, 	ÞÍßÊ2���ì`, XXX111���

rrr(King Solomon)§ßJä¼Þ���WË�, ×ß×��ÞÍßDT�

!, ×�µwaÊãÝ, ×�JQWÞ���Ý�X1�r½Þ��¾�

waï, .�-
ßÒÎ� T¯��W
Ë�Ý�9Ë�2�X1�r

PÝ�É, �>��+ÓÝ, �/��¿ðt�èï®RÝæ§v«: 	

�¿Í��P��Ãó`, 8�Ãt��Ý�µ�º�º0¾? 	QôÎ

ºÝ�z��ÉÝ“�"»B”�, b×“âÄ\n”ÝÆ¯µÎ»��¯|


���º§�ø, b`Q�×���b�^ÝÃF, �X�`, ��â

×�à�OOOBBB�rSîÏ4a, 1“X1�Ý�ÉøÄ�]ßõ�CßÝ×

6�É”�9ËßÆ3�óC`, ð2àÝX1�rPÝ¤î, 3Ù��µ

s"�ttt���ÃÃÃ«««°°°(method of maximum likelihood)Ôµsß^£�t�

ï¼X�£�Â�h£�°b�9?ÝP², ðô�ÿÕ�ýÝ£���
Y»NBA�¼¯¦�, &¦#!b{�, �p1£×¦#�Ît

ú�3ð!f��, NY¦#��82�, & {£t{Ý8#�Æ�¡

��XÛ{£, µÎÎÝ�gt|f��g�
Ýî¹f���:P,

NBAb×�ó|^×, ¸&#@æ�º����b`��4(Ï×ï, {

£��Õ6W�|×Í¦�9�f�¡Ý{£, X� Î*O´úï, ÿ|

¢��¡�, Î�¼¦�ð2Ý®°��A£�Ø4W�ÝW�^£, £

�ßëihÝÝ^£, ôÎð2à9Ë|“888EEE���£££”¼£�Ý�°�.

�µs"����---°°°(method of moments)�
Ù��×¥�vðÎ�ýÝ

£�°�
�¡ßþîCI.î, ßÆð3�£��£�9äuÄÿ�[? £

�_îT����Ý^£�£�9øÝWº, ���î¬��.Ù�.
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��£��»�XMß¨ãÝó���f´�¤×FÝ, £�¬È�O

BzW�£, £�20O¡¬ÈNO±ßÉßó�y�Ê�, �|b&Ë£

�°�b¼§Ý£�°, 9�bÍ8F, &bÍÊàÝ`^�µA�.�

1�, K�b£×Ë��ÎFìPñÝ��×Í�cÝ`Ö, NFKb

f×F©Xû5�1JÝÖ�ãÝ`Ñ�Ù��Ý£��, ÎbÝf]°

Ý�¬XÛ8�, ÛµÝf¼ý���&<{�, �ºb£×£�°, Î

ÕGt·Ý�&Æ��×Ë£�°�b`µAÄ�B�, TxÌîÝ-

�, ºb×°¯�Ý:°�f]1, ×�ß�, êüüb�Ýß, &ÆE

�Ý�M�é, ���º�ý�b¹?Ý²�, ÀÎP�Ý.¦�.a�

ýï, ðôºÚSß, �Ù)ÎqÌ¢��ÂÝ�¬8�×ð` ¡, ©

��¯xëÅ°, EÍÝ�??µº�°�J�êA, EY��¨Ñ«

Ý^£, &ÆÆÿY�Î�³X�%CÝ, �lyH�q, Tµ30.5Ý

!�, A0.49�0.51 ��y9  �ÝF, ��Pµ-
K-�9�ð

­�1, EyÑ«�¨Ý^£, ¯Æÿb×¯�Ý5µ�95µ, ÎXÛ

3  0.49�0.51Ýííí888555µµµ(uniform distribution)�¬@j7V9g¡,

A�Ñ«�¨Ý8E�£Î0.68, 9`¯À�ly�¾¹�¨Ñ«Ý^£

T30.49�0.51í85µ�×���±bÎ�?Ý, 4¯�bx�(Ç¸x

Ì, b`ô)º¢�Ä�Ý£]), ¬µÌ?¡Ý��, �Jæ�Ý:°,

9ôÎßÆðbÝ×Ë¤î]P�3Ù��, µs"����hhh°°°(Bayesian

approach)�
3¡¡¡+++�
S�, J��¿Í��5½ýÍp�, Í��¨Ý×°ó

C, 	Î“]0Úè, A"0è”, êA“Cï"0ß, ��0Úß”�&Æð

�á¼�Fá�
¢? �é	èº×Í��@Ýï Ô27��¼ß�þ

9ò? Àß13Í`�¬×F�Ýá�, �\ÕMÀÎb-²Ý�¼ßô

Kb.ÀßÝà\, µª?3Í`¡i÷�.hb`&ÆÆÿ�ÍP�, A

J�£¿Í��Ý®°, ��Î?z½Ýà��Ù��-s"�***äää   

   (confidence interval)£�°�
|ØÎóßÝY¹�
»�×Íð�Ýý°Î“Y¹�Î0.35, 3y5

�Üè"Ý***TTTiiiãããì, hø0-3Ñ�ëÍy5F|/”�Tï1by
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5�Üè"Ý*Tiã,Y¹�+y0.32�0.38 �T1  (0.32,0.38)Î

Y¹��95%*ä  �*TiãêÌ***äää;;;óóó, �95%µÎ0.95, Í@

Î×^£Â�©Î
%��Ì^£�Ì*Tiã, Õ9b%�*T? ~b

3*ä%�?

Å»ßÎY1“&EXXXÎy5�y*ä”�@JBh:)ßÒ, 9T

|�, mP!*���Ey£�×Y��¨Ñ«Ý^£p, FFF£££���Î|×

ÍÂ(Ì�£££������)¼£��4Q�@, ¬£�Â�ª?�yp, Í^£ð

Î�{Í�, #��1Î0�.h&ÆE|�×ÝÂ¼£�p, *T�QÎ

�HÈ�  £�Î|×�^  ¼£�p�h  �p���a3ÝP

��*TiãµÎ¼pºa3h  Ý^£�µ£�ÝÌF, ×  	Q

´×F?�*ä�&Æ?b*Th  º�âp�.hÌh  
*ä 

 ,bÍ¼§�©Î×Ëã�øÍ,Xÿ�*ä  ,
×@�Ý  �9

`�ü�  , T�âp, T��âp�×�Ë�¿, ����1º�âpÝ

^£, Îæ�Ý�A0.95, T0.99Ý�9ÎE9°95%, T99%, ��^£×

Þ, �Ì
*TiãÝæ.�×�
��×£���@Ý*Tiã, ��	b°ß, ð,ý�, �*��{

Ý“y5�y*ä”, T“��b*T”, D�¸h  ?�*ä��yb9

*ä? *TiãµÎ��*ä���
�£�Ý��, 3!×*Tiãì, *ä  �«ê�?, 9�î£�

�Þã�©Î;ð9�¦�øÍó��, ÿbWÍÝ���ê��ÎÍ?

�, 
%��µ�y5�yÝ*ä  ? ��b0-�Î�?[? ©Î

u�ë±�, 9Ë  ??Î��Ý, D�´�¢��Â�hbAy5�

y_ÿîÝ���, vßÝ·¶;ð���H{�y5�yW�Ý7£,

�Î¯^·¶, µÎÆ�Õ¯�3�^t&�, �óH9, ×6Ý£�, K

�ÄÎÍ¢��_OH{Ý*Tiã, b`ÿ}���Ý��, ��ÿÂ

ÿ�
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5 PPPJJJ...���

ßÆðO2¿T2Ñ�|��ÝËß5�¢
», uÔ]/�wJÿ

f´�, £b%�?]°¼5? ¯6&ó, TÎ×Í�ËßK�Æÿ*é

Ýð°�t?Î=ã 6, K|h�Ý]P�|¹ó]�Æ�Xÿ�y×

�, �6]�Æ�Xÿ©b×��
Ý×`�, =�ýl×y, ��ýw×Í�Óx`�, Ç¸^b�%

F�X1�r, °1îA¢'��×�, ¯ßÆÿ´2ÑÝ¾X^×��

��&Ñ, 3_�ÍlÒßG��¯¸Ý“Ê)��”×Z�, èCÀ`Ò

Ï�×å�, ÍlßG
 1Z`, Eyi±, ×'Ý�°Î“OÍß��

ÿ, Jiï�&/P«ô”�|?lD , u-
° ÎM¼�ã�H5,

-¾�×PJ, º���èRîå�£Î.&»t{°o, yÓ»25Oñ

ì“bJ.�æJ”�¾»�BÄ60õO, ây3Ó»92O, 3�¯å(°

�, ÑÑ
“PPPJJJ...���æææJJJ”���lD 6�¼ÜJ.�, J��×bJ,

Ô.�PJ�.��
° �¾X, 2PJ.�æJÎ´b¼§Ý�Ç��'�×PJ, Q

¡:3PJ�ì, 
¢ºb9°@ß¶¬Ý¯J®ß? u�×P°)§ø

�, ©?¾�bJÝ�¬9�µÎ×ûOG, �&ÑÝlÏ(�&Ñßy�

-1007O, 4Ï�l)Xæ¹Ý¼æ
i±“OÍß”ÝÞß[? PJ.�æ

J, -v«¯6&ó, òy��lD ��×, /�Õ´2ÑÝ×Ë¾X

°�
PJ.�æJÝÅ(Î´Ñ«Ý��'b×�Råï, t¡.° -


JA���¾ÍPJ�A��ËP�, £h
×Ñ@Ý¾X; A��Í

@bJ, ¬�Õw¡ýT¬«, wìßä, �ô�ÙJ, £ô�?; A��

.TD�ÀTÍ�æ., ��ÙJ, J�­�9¡, ��ÿNgKb£�

?Ýº�, âb.JA�5, ��/�|°Ý×F�¬u2bJ.�æJ,

�Råï´�|�¾bJ, ÞCW´9ÝØ®��×ËÆ��ò, ^¡A

�s¨æ¼Î0¾, µ�|R�Ý�
Øg��b20¼óCÞ, N¼Þb4Íó4�&Æ¼:ì�Þ�(:
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1. �/E.ß1A�¯ÆÞ�^®P, §ºb15ÞEÝ×ø?

2. A�¯ÆÞ�^®P, §ºb15ÞýÝ×ø?

@jÝ�µÎ, 20Þ�, b15Þ´�|, �I5Ý.ßK�óE�n, Ëß

915ÞK�E, Î×��´ðÝ¯, X|��Ah.��Æ®P�¬�ý

!øÝ15Þ, vó4ôK8!, 9µ��´ðÝ�9ËÍ.ß�1��/

�Æ^®P, �V�p�
1933O, ®
ß���£££(Jerzy Neyman, 1894-1981), Cz»ßèèè«««ßßß(E-

gon S. Pearson, 1895-1980), ��½(Ý���£££-èèè«««ßßßSSS§§§(Neyman-

Pearson lemma), ¦�ÝÙ�.�ÝPPPJJJ...���æææJJJ�´&»�¯å(

°, \ÝJJ70O��£-è«ßè�Ý×����'''lll���(hypothesis test-

ing)ÝÚx�3ÍÚx�, b×ÌÌÌPPP���'''(null hypothesis), ð|H0��,

C×EEEñññ���'''(alternative hypothesis), ð|Ha���ÌP�';ð�¨

µ, T&ÆH'�8*ï, �Eñ�'J�&ÆH'8*ï�|�Dý�

'
»�42ÍrD, Ng��6Í�'rD, A�rDÎ�^®ß, NÍr

D�¨Ý^£T
1/7�bß�¶lrf´�|�¨, yÎ¼�Íl���

ÞÌP�'ã
“lr��Ý^£Î1/7”, �yEñ�'Jã
“1r��Ý

^£�y1/7”�h², µ�!Ý�µ, ÌP�'ô�|Î: �ä-��3

ñ, Øÿ©É^b�àñ`, ±>C��>C[�×ø���Eñ�'J

�|5½
: �ä-�3ñ, Øÿ©Éb�àñ`, ±>Cf�>C[�

?��
���p�;¢|H0�Ì
ÌP�'�Ê].#�Û , �¶Øÿ©

É�àñ`, �0@¼l�, ª�ô�Q 0�u�ðøa¡, �µ�ÿ

©ÉP�, J�¡p¹º!��ÿ©ÉåÝP<�l�¿g9Ë¯�ì

¼, Ê]��º�-
WÓÝ��|°1
»�41µPJ.�æJ, ¬

° u-�RåïPJ, l���Í@Îv�þÙÝ�X|H0�#å, ?

?��Ì�, /ÕæF, ©�#å×èÝ�'�
zZ�Ý�'hypothesis, Îã��6Z hypotithenai���¼, I.

îÝ�1(TÌ�'.1)ôÎ9ÍC���3�.Ý;.���.Ä,

L�¿;.�±¡�1Æ( Amedeo Avogadro, 1777-1856), 31811O
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è�, y8!ÝÎ§f�ì, 8!��Ý��, âb8!óêÝæ

��¬hÌFÎ�	`ÝI.�X#å, .h�Ì
±¡�1Æ�

1(Avogadro’s Hypothesis)�Í¡�J@
Ë, µ;Ì��(Avogadro’s

law , TAvogadro’s Principle)�3ó.�, &Æð3J�×úÞÎËT

��¬3�^t&�, �9¨éK©�Ú
�', µ:#å£×Í�#å

��îµ��8*��'
Ë, `�ô����'
��µA���0

Eé, t¡X�x , 1��ô©Î-
�v��|#å����×Eé

�#å�Í, Í@ÛÚýã�{±�Ù��Ý�', Bl�¡, �¡#å

£×Í�', KP°¯��'W
��, �'ÕGÎ�'�° ¾�ðô

Îv«�XÛ“¥°�&zç”, KÎ�¾PJï�
1Ý�¯�"õË8

[? Ë8ðp|�ç�hÑA“ø2:ôø�^, r�ü<ìÿ`, u¸	

`�-i, ×ßË�b á? ”êA^Í£I½(ÝéÅ“1ß�”(1951),

!×¯�Ý4�ê\ï, NÍßÝW�K�!, éÅt¡ô^×åÌ¾, ~

b 1Ý�ÎË��£4ß1��ô�ÎDT1þ, �ÎNÍßÌFC¾

\�!��õÝ“_
²Ó”×h�, ôbv«Ý1ß��;�.h;Äl

�Ý�', ©Î�3¨µì, f´�#åÝ×ÍóC�#å×�'¡, ð

�B|Í�I.]°, |
×M"D�
3×Ù�l��, �¡`�T#åH0, K��Ùý�9Í�bËËý

0, Ï×lÎH0
ËQ`�H0, ÏÞlÎHa
ËQ#åH0�t§�Ý,

	QÎËlý0^£/
0, ¬;ð�ºb9Ë�µ�ÌP�'Î�´�

1�Ý���u��&rD�¨^£8!, Q�µ1r´|���, CWÝ

Å(Þb9�? ��^�ñ, Q�¾��ñ, b9Ø�? �£-è«ßÝ®

°Î, ���×ÍX�� ÝÏ×lý0�^£, 9	QÎ×Íf´�Ý

Â�µAh^£, X�ÿÕ%�øÝÌ?Â``�H0��yh^£�9

�? ÛÚÙÏ×lý0Ý¡�b9�¥�A�H0ÎzÙ^lß, HaÎz

Ùlß, £X�� �Ï×lý0Ý^£, 	Q������A�EyØ

³`, H0Î�ºl�, HaÎºl�, 9`µ�!Ä�1�Ã¤, �EÚ�

ðï��ô�.h�� �Ï×lý0Ý^£, µ�àH�Ý�
×Ì?Âu¸H0�`�, hÌ?��-Ì
���½½½ÝÝÝ��¥�ÝÎ, �
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½�Í, ¬&µÌ?ÂÝ��, �Îµsß^£����sß^£�Ý¯

�, 
×´ð¯�, �
�½¯��XÛ´ð¯�, µÎ:Õ¡�à��

�M�sß^£�Ý¯�, �Î�½¯�, �º0�H0�`���Ù�l

�`, �ª�ß×�, ���¿º�ÎÍb�½¯�sß�
ãyPJ.�æJ, Ëß� ubÊÈ, &1&�, �¹�ì, Jt

&JAÈ, ÍJèR�åÝ×], ��ÿb¿�&Æ�×@»�A2�

�Ì�	OX2µÝ£àXXX¨ö�¯ñ, ÎBXèºÝ�B�á¡, �

×A¤û�2lKB�ã, -
“¬P�ÁJAJ�AX1ÎÌx”, .h

EA���Rå�5�4Ql]¬Î1hÇ-��¯ñÎBø�AÝ, ¬

ª��rÝ±öýÞ, Q
“XXX¨ö�¯ñ,l]-�B�Ý”�!øÝ

¼§, t&ªé�î�'H0��¶, ÍJ�ºD|@�×Ía.�H0ÝÙ

�l��
G«1Ä, �½�Í, Ûµsß^£���, �&Ì?Â����9ì

�×»�
ØgÀÙóÜ, �bA�BËàÎóß, ­Êk¦�7Ç��AàÿÇ

£50.114%, Gf�óÝ50%¯9×°�a¡ÝBà����, Æÿ9��

Ý-², 3Ù�îÎ^b�LÝ�~bAh�Ýr�, E 5ËàÎóß

ÿÇb-, È�È�½, Í@Û�7Çßóbn�ãH0
A�BËà^b

-², Ha
Aà�ÿ�Y¹��y25�1����7Çßó
100ß�J

3H0
Ë�ì, ºÿÕ�Kbhr��^£, V
0.2355, #�45�1, �

1��|sß�.h9Î×8	´ðÝ¯�, �|Ah|`�H0�ð­

�1,7Ç���îA�BÞàÎóßX�ÿ�Y¹�,¬^%�-²�ù

ÇBàÝY¹ï���$bF¼§�Íg��7Çßó
1y0ß, J

3H0
Ë�ì, ºsß�Kbhr��^£, V
0.0113, ÕÎ��Ý,

Bàt?µY-?ó�t¡��7Çßó
1û3y0ß�J3H0
Ë�

ì, ºÿÕ�K9ør�Ý^£, V
1.03¶î10Ý�16g], Ç�óF

¡=�15Í0��¨1, �1�{Í��.h:Õh×7Ç��, �-!Ë

àÎóß�Y¹�^b-²Ý�', �1ÎmP¼§Ý�ð­�1, 37

Çßó{¾1û3y0ß�ì, AàÿÕ9øÝr�, Î��½Ý��|`
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�A�BËà^b-²�H0Ý�'�
t¡Ä6×èÝÎ, ×���, ×4Ù�l�, Ç¸��}, ôP°X

�.�n;�Ó»97O&{�.¦3lWºG1%Ý.ß¢�“ÃÏ�L”,

�B�.Ãó, |
á�.µ\��y¬�¨ÝðÊ;{�, b254({ë

.ß,  î1“§¡î, �b3�.ß�.¦, ���l�.¦31ß, vt¡

b11ß�ã, ��{ÄÑðf»�”9Í“��{ÄÑðf»”, àÙ�+�

¼1, µÎ×“�½¯�”�¬Ù�Ý��©�Õh, �lWº~bÎÍ®

�, Ä6��.ßæ�Wº�á�

6 üüüîîî���ººº

�MW�üîº�üî�ºÍ¼Îf�b°ß©ºè�, �)@

j�;»`�,?»Ý?À,Íl?É
×�(Þ�4�.�Ù,ê�À!

\ºh, ����, �R�¯��Î¼�?ÉQ�-
?À�r�, .“º,

i2ô, �À|���”á��ul, ?É-
É��ºüî�º, �áà

º�p�¾8Aô�E?r1“À4�\ÍlhF, �á)�ô”�©Î¡

¼?r)|?À��q
Þ, ?Àô�Ë¯?»�?, ß¿¯¸W
“üî

�º”W+�ã¼�
^b£]Jp|�X��3Ù��, £]ðÿ�äãø�§¡�Ýø

Íó, 1�9�µ9�������P§�, P§9ÍøÍ�AµñÇ�

¨3¿G(9ÑÎüî�º)�©Î�¡À.î, T¤�î, b`øÍ¬�

|�ÿ���A�Ó�`, øÍð63y` /ãÿ���¦�øÍó,

??ùb@jæp�tÝøÍ�|��ãÿ, øÍÝ�-, ?ºCWX�

Ý´ã�»A,×Ë±<��s�¼,�0°ß¼�@�,�|�wÝ]P

[? ��, .9ø��¼Ýf´9Î¼áû�ï, ÆÕiy	þyÀ�X

|;ð�Þ#å@�ï5
Ëà, ×àÎ���§§§ààà(treatment group), ×à

Î���×××ààà(control group)��§à�à±<, �×àJ��à±<�#å

@�ï�òy¢à, 2�^Ý]P, |�t�-�uP�×à, A¢¾�

�àh<¡@@b[? <[ê9�? ê#å@�ïï, C¢�ÝÀ�ßõ,
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K��á¼ Î£×à�¹ÿ.×°T§.ô, CWóAÝ�-, .�Å

(@�����á;ðÀ�ßõEòy�§àï, ����ÆºE�?

n�����ôKá¼, ¼ßuÆ©½�ï), ßD����º�°�.

hòy�×àï, ô��à×Ë²Ì�±<×ø, ¬mP�¢®àÝHÏ

�(placebo)�
�¡À.îÝ@�, TóÜÝÓ�, K�z4��ãø, ��Q��´

?Ý»��A¢|´BzÝ]P, ãÿ´�ÌÝøÍ, ��¾Õ!ø(#�

?·)Ýã@�, µÄ6�üî�º, ��!iÝ��¬óCÊ	ÝÙ�]

°�¥�, Ù�.�.hôs"�@@@���'''���(experimental design)�ùÇ

�@�|ãøG, ��'��?Ýãø���¨², .@jóA��|ÿ,

b`ÿ�ÿa®ßóA, üî�º×j�::a2àÝ]°Õ9?�?,

bA�¯îÝº�.����|
ÌaÝóA, KÎbA�½{�, �Ä

ÎPÅ�¯@î, ©�ÿaÝ?, E@�ðb��ÝQÃ�zÏ?�îÚ

èÞ¦ÿ�×Ý�ÆÓ, 3“��$½h”�, ¶�¼E��Ý�9�t¡

1“üy��, XÎ¼ï$b¿0û, k�|ÿaÿ��”h�ëëP��,

���µA*�X�Ý/�, ��çÜ�	Í�Ý0ûC­�=��K�

ÿa, óA	Q?�ÿaÝ��ÆÓË�1Î¨�Ù�ÿaÝ�,�
Ù�ãy¬&©Î3üî�º, ö�§¡Ý"D��	@jTà`,

µºb&ËWÍîÝ��, .�µ?m�¬&è��üî�ºÝ�

���+++

1985O11`, b�Y».ï��(Gary Taylor, 1953n)3z»pù�

.(University of Oxford)Ý×%h , 0Õ×´�, µÌ
���(Taylor

poem)?Ý�zY@~úúúÿÿÿfff±±±(William Shakespeare, 1564-1616)Ý.ï

Æ, 
Ýh�ÎÍ
úÿf±X®, ��Æ�;��KÝ�-
9´��

�, �¡àCJÞ, �uæ±}, K�²yúÿf±Í�®`��;ËÍ

`¡, 1986O1`24^�ÌÝScienceÓ*, �r×S“úÿf±Ý±�-'Ù

�.�Ø”(Shakespeare’s new poem: an ode to statistics), +ÛË�Ù�

.ïEfron�Thisted, A¢|Ù�]°, d�9´���, ÎÍ
úÿf±
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X®�
Efron�ThistedÝ�°Î9øÝ: NÍß&bÍàCêY, ©½ÎEy

�àC, NÍ®ï¸àÝêY, -²��?��úÿf±�áÝÀ®`�,

�b884,647ÍC, Í�b31,534Í8²C�9°8²C�, b14,376ÍC

��Õ�©�¨1g, b4,343ÍC©�¨2g��¨¿gÝC, K��Õ�

¼�£°3À®`�, �¨�£´±Ý, µÎúÿf±Ý�àC�µA9

°£], �'9´�429ÍCÝ���, 
úÿf±X¶, �Æ£�ºb¿

ÍC, 3À®`��Î�¨(ôµÎ±C), ©�¨1g, 2g, · · ·, ×àÕ�
�¨99g, K��£�Â�@j�µ�£�&ðÙ)�9ø���È, º

�º	`�Ý�ß, àCêYK-�9? Ëßê0Ýë�V¯�úÿf±

!`�Ý�ß, &ãÍ×´�, C¨ã°´úÿf±Ý�, �9´���

�f´�BÄ3ËÙ�l�, s¨EGë´, u�'
úÿf±Ý®`, �

àC�¨gó�@jÂ, �£�Â/�Ù)��XÃóÝ°´úÿf±Ý

�, 4�b�), ¬ÀÝ¼1, Î�#åÝ�EfronCThisted1, �ÆÝ5

�, ¬P°J����
úÿf±X¶, ¬3�àC�¸à�µ, Ah�

úÿf±ÝÀ®`Ù), @@�ß�#�
×�Z.îÝÊ¡, BÙ�.�sÎ¡, �>¿>, pM�'Ù�.

�ØÝ�ºàÙ�]°¼�X�, DÌÝÎ×Ë�ÌC)§Ý¤î��

á�ÍxÌÝÊ¡±}8!Í, BhKP°1�E], ��A|�Ì

ÝÙ�]°¼¾��¬A¢�Õ�BÈ�Ì? tÝ©l����²,

EfronCThistedùJ¿��úÿf±!`�Ý�ß¼f´, 9øµ?1�

Ý�¹ÿ0×úÿf±£Í`�Ý�ß, bA`$�, �àC�¸àêY

v«, Jhl�µ^b%�¢��ÂÝ�k
×MÝ�h¯�¼6��,

�¢�?Z*(1999)ÏèÚa“úÿf±±�Ë��d�”, 8nZ¤ô�

3�Z0Õ�
¬Ù�Ý¾�, ÎÍ×�W, µ�ß��÷?

¸¾�ú�Roger Clemens, 1962n�, ²r“jNß”, Î×�3Y»

���Ð�, þ�ÞèõOÝ7W, �-
Î�Ð�ªît��Ý7W�

×��*�×��ÿÚ2�ò'(Cy Young Award), 
a¼ÿÕ�'t
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9Ý�Ð�7W�h''ñy1956O, R�NOó�×���1967OR,

ËÍÐ�NO&ó�×���ÿÕ×gK��|Ý, ¢µÚg? ¸¾�ú

3�ò'ÝWµ, �V�p�ø÷�2003O¦��@¡, ¸¾�ú�µ[

�, ¬âO-;�T�, ¥/�Ð��v3	O|42Ï“{ë”, ��Jì

�ò'���2007OR[æy÷VõÃ#(New York Yankees), W
r�

Ó#B�©Îãy�ÝGIYõi¸û{(Brain McNamee), ¼��3�

¼ß}Ý¡�,�àvüÓ(steroid)Cß�kô(human growth hormone),

yÎY»»º
��ã�¸¾�ú	Q�¼æî�ÍÎ�, ×tz(M�

Ðy×Ë? �P�ÝÝ�
�J§�×	�¾45°Ý ×, �â38Í%�,

�
�ýzØ%, J��Î��R¾, �&µê/<�Ã�©Î×	 ×

Ý�Â, 	Q�Î|R�¼����bÿÙ�«Bz'Ý¡Z, ©bÞè

9°�4�Y»;L�.(University of Pennsylvania)ºñ.o(Wharton

School)ÝÙ�|CBz>0, ~ÞlÚ¡, -
9	 ×, E¯ß8*¸

¾�úÝP�, ¬P1�æ�
~b¸¾�ú3�¼ß}Ý¡�, )

ß�, ÎÍ
ÁÁÁ��� ´́́

ððð(highly unusual)Ý¯�? A�ÎÝ�, J�ÝGIYõX�ÌÝ,

�1998OR, �¸¾�ú¥ ß�kô, µ��
Ë�
Ý;�h¶Ê,

3¸¾�úX��è�Ý9	 ×�, Þ��
, �31993O46Ï`[�

Ý(7W¾=(Nolan Ryan)
�Ef�£]�î, ¸¾�úÝ�¨:R¼

^%��´ð, ËßKÎ3409Ï`¾Õx)��Þ¸¾�ú�¨²Ë�

!`�Ý7W��(Randy Johnson), C.�(Curt Schilling)8f, ��ô

v«�×6«{P:�\�óAº1�, ��¸¾�úzçÝÏ!

94�Ý���ó9°óAÝò��Æ¼�,  ×�GÎÞ¸¾�ú

�£°“3�¼ß}ÏÞ$ð�ÿW�Ý7W”8f´, ��Î�Xb«

¸¾�ú×ø, 3Èf$ðµò(ñ0Ý7W8f�3Ù�.�, Ìh


“óóóCCC���---”(selection bias)�×Ëf´ÝEéÞTÃó, ¸¾�úÝ

óA, ^b�ÿ�Ñðµ���Ý�94�>0ÝZa, s�3Ù­Â

�Ý“÷V` ”(New York Times, 2008O2`10^), ÞêÎ“Y¹¸¾�

úÝ ×ÛÞTÃóË8”�Report Backing Clemens Chooses Its Facts
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Carefully��ý1P3, 4�Ý�¨R£j, 5��1968OR, �Ð�31�

8²Ý7W�ß}7¦óA�8Ey9´�Ýf´N, ¸¾�úÝóA,

µ�ÿ²ðÝ�×�7WÝ�¨, KÎ��@�W�, 330Ï¼�¾Õ{

)��¡�V�35ÏR, -�q�z, �¨µ@��ì��¬¸¾�úQ

�Q, �Ý�¨3"¾30Ï`ìª, �335Ï�40Ï êÓ¨W�, ��

Î±�, �ÿÁ
�´ð�4�Ý�Ý5�, �QP°J�¸¾�ú, 3

¦õß}�¡��à/<�Ù�¬&0�, ��ÿ//�×��
Fì

°�¬�Æ¸¸¾�ú��P�ÝÝ�, X�� ×:Q´�, ¬¸¸¾

�ú)P°��à/<Ý¶2±®ñ��Ù�Ý�æ, )���¨�
ÍZ×��1“bëËþ�: þ�, �ÊÝþ�, CÙ�”�Ù�
¢�

	�þ�÷? �ÊÝþ��È�ÊÝ, p¼Ù�Î?�ÊÝþ�? îÞ»

��|1��Ù�Ý�¡�b�Â, ��ß2*, Í��CÝN×��,

�'�, ãøÕ5�, K�Ï¼X�, ���Ì�Ù�.�ºÙý, .Xb

1JKÎ^£PÝ, ¬!ñ×�ÝÙý^£�X�u�wÙý, ¡���

ÿµ?�°1u�wÙý, ��¸�I5��bJÝß, K�Õw�¬^

£§¡ô×å&Æ, A�Ù�5�ÎñÇ�bÝ��, J��ì¼, Ùý

góÝf», -�9µÎX'�ÝÙý^£, Û�� �¬5�Ä��,

ub�TP�Ý�-, JÇ¸�����, ÿÕÝ�¡, �¬P°ã*Ë

ÑÝÝ�, �	Wþ��1, b`���
%C�Á�¿Ý¡��
Ù�, ÑA&ÆÝ¤î, �Ì�î, ÍJ-Î�  ß�D�&ÆÝ¤

îuÎÙ�PÝ, -ÎÁ�ÌÝ�
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