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�1. 2006Ot&4�¦�8ú�r©£�

8ú4( ¦# �G�r©£ 8ú�r©£

1 O� 1©3.25(1) 1©3.25

2 �q� 1©9.00(5) 1©4.50

3 Æ» 1©9.00(4) 1©5.50

4 z}
 1©7.00(2) 1©6.50

5 L�¿ 1©9.00(3) 1©7.50

6 °» 1©15.00(8) 1©12.00

7 kÇo 1©23.00(9) 1©17.00

8 §¸
 1©67.00(14) 1©51.00

�Àr�ÝóC
�G332#�Ý�r4(

Gï?ÝG5(/
á8ú�8ú�Ý¨3#æï?
8�9�14(�Ç¸14

(ô��ÕÎÒG8(HG�¬�Gï?(gÝ1�5�4�2�3(, 38ú

�Ý(g
1�2�3�4�5(�4Qï?(g�¼Qã@, ¬«{ôÌ8

	¢��Â�µA@j�¨Cs"(Aæ¼32#, A*©y8#), ©£�

ÝÑ��8ú�Z×�, ®ß4ú, 8ú�r©£�ÝG4(, µb3#Î�


á4ú, ©b4(Ï3ÝÆ»
á4ú�4ú�r©£�, Ct¡@j(g�

y�2�

�2. 2006Ot&4�¦�4ú�r©£�

4ú4( ¦# �r©£ @j(g

1 Æ» 1©2.62 3

2 °» 1©2.87 2

3 L�¿ 1©4.33 1

4 kÇo 1©7.00 4

tÝ�r©£², �b&Ë©£, AÆ»E�q��©£��9Í�

ê5Æ»ÎÝ©£, �q�íÝ©£, õ(3Ñ!` /)Ý©£��h²,

�bt9
¦©£, ×�f� 
Ï×¦Ý©£�, b&Ë®°�
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×���, ©£Ä{, ®�(TýÒ2¥�}s2¥�)Æÿ��¼, ©

£H±, ®�ì¥�w±�ºbØ×¿ÉF, ®�-
b¿�%, �ôb

È9Ý®�-
)§, h©£�Îb�b½��½f�
�, µ¦#Ý�

¨, ®�E¦#Î¦Ý^£, º�`¥±Ý£�ð­�1, 	b±Ýf�,

©£��º�����¨², �!Ý®�, ¤gÝ®°���!, .hE

!×Y¦#Ý©£, ô���!�
4ú�r©£4(µ�
Æ»�°»�L�¿CkÇo�©ÎÆ»�

?y©£f@{ÝL�¿#, °»ÅÎÎÝ©£±y@ÝkÇo�Æ»C

kÇoÊ��Ñ�, Æ»�{�L°ÝC±��;, JãL�¿�{�9

	4ú�r©£�Ý5�, 2�4(Ñ@, 1�3(J!��
©£~bÎ%��¤? ?®ÎßÝFP, �}¦�, ýÒ(A°Ïý),

C®��(AÆ8(roulette)), ���Õ©£ÝÅ��#�ã1��Ý§

©(©½Î�²�), ô�Õ�Í©£�©£��, 	Q�¯�sß^£�

��bn���21, sß�^£��, J©£�{, sß�^£��, J

©£����®�	Q��þ, X|E®���, ®���ºb222ÑÑÑ���

			(fair game)�|¬�°¢X�s�Ý2ÇýÒ
», tÝWÍC¿�,

�b2ÇÝ¸ú, À'�ð©ªýÒÀÙ³�Ü��Õ60%�¬u�'Î

2Ñ�	, Jã©£, A¢ðÕ�ÎÝ^£?

¨², |©£4(ï?@j(g, b`ãb`�ã����^̂̂¨̈̈ééé(random

phenomenon)µÎAh: sß^£{Ý¯̄̄����×�sß, sß^£±Ý¯

�b`DÅsß�¬A�ÞC×, ®¯£×�¯ºsß? ���Îºós

ß^£{Ý¯��^£Ý�LÎ��F�G��§�, �&ë�Ë+��

Õz½�

2 222ÑÑÑ���			

¢Û2Ñ�	? 9��ÿb°×Ý�n, .NßT�E2ÑÝ:

°���!�&Æµ|“�T�Xÿ
0”, 	�2Ñ�	Ý�L����TTT

ÂÂÂ(expectation, TÌexpected value, mean), Î^£�×¥�Ý�, h�
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�a�Í�L, �Þ¸�W¿í?Ý�Ey©£, bËËð�Ý©°�Í

×
¯ÿ�ì¥, ÉA11-, �¡¯íTÎ, 91-KJ�/�u¯®Ý

£Y¦#
1©a(9�a ≥ 1�)§), J32Ñ�	ì, ¯-
�¦#ÎÝ

^£
¢?

'ÎÝ^£
p, v�X�Ng®��Xÿ�JbpÝ^£, X = a− 1,

b1− pÝ^£X = −1�ÆìP�Wñ:

p · (a− 1)− (1− p) · 1 = ap− 1 = 0�

��p = 1/a�ÇA�Î1©2, J�¦#ÎÝ^£T
1/2�!ñ×è,

A,BËY¦#f�, �'^bõ	, ê'AÎ�©£
1©a, BÎ�©£


1©b, J�Qa, b�º!`/�y2�ÍJ¯Ë#&ì¥1-, }�2-, Q

1JXÿ9y2-, h¬�)§�
¨�Ê!.Ëß �Æ®, TAÔÆ8®�¯ì¥1-, 1©a, �ÎÝ

��¯a-, væì¥Ý1-�Î¯Ý; uíÝ�, Jì¥Ý1-�[��h

�a-��y1, Ça ≥ 0�)�X�Ng®��Xÿ, p�ÎÝ^£�J

p · a− (1− p) · 1 = (a + 1)p− 1 = 0�

��p = 1/(a + 1)�ÏÞË�µì�1©a, �Ï×Ë�µì�1©a + 1�

��.h¿àÏ×Ë�µÝ��, ù�ÿp = 1/(a + 1)�»A, 3ÏÞË

�µ�, A�Î1©2, JÎÝ^£
1/3; �Ï×Ë�µ1©2, �ÎÝ^£


1/2�
DÄ¼:, EÏ×Ë�µ, uÎÝ^£
p, JET1©1/p ; EÏÞË�

µ, uÎÝ^£
p, JET1©(1− p)/p�h�0 < p ≤ 1�

»»»1. �'¯�!.®O�Î^Í, 10©1�J¯-
O�ºÎ^Í�^£


¢?

���. hÇÏÞË�µÝ1©0.1, ôÎÏ×Ë�µÝ1©1.1, Æp = 1/1.1 =

10/11��yO�íÝ^£
1 − p = 1/11�ÇO�Î^ÍÝ^£
í^

ÍÝ^£�10¹�
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»»»2. 3î»�, �'&BÄ1���»Ýf�¡, O�#�¨�A

ï�, �^ÍJ¡T�:?�h`¯�¨×�!.®O�Î^Í,

5©1�5©1Ç1©0.2, .hO�Î^Í�^£
p = 1/1.2 = 5/6�©

£ã10/11ª
5/6, O�ÎÝ^£, 4©ªÝKKÝ5/66 .= 0.07575 · · ·, �
Õ×W, ¬©£ã10©1�W5©1, �«î:«{W
×��

AGX�, ©£�½f��
�(bÝ±f�), º�`Ñ��ôµ

ÎE×©�¦#, ßÆ-
ÍÎ¦Ý^£b��º;��^£Âº

�, Î^£Ý×©P�2004O¬ÈÀÙ�ó, =��×­�:?�	

O2`24^=��WÔÝ©£&
1.75C2, ¿�`¡W
1.65C2.1, â^

W
1.5C2.4�¬&ÆKá¼	O3`20^7Ç��Î 	ó���Ø¯

�Bsß,¯�AÝ^£,b��º�æ�^��¢f�ì�^£�!�9

µÎfff���^̂̂£££(conditional probability)�¬u��Bsß, AsßÝ^£

î¹��, -ÌA�B}}}ñññ(independent)�f�^£C}ñ, KÎ^£¡

�¥�ÝÞC�
36`�£	�G�r©£�, 4(t¡ÝÎû¦¾CZOî�õ»,


1©1001.00�ï?4(�G«Ý¦#, 4Î¦^£�, ¬©£�, ®E

Ý, X��9�X|4û¦¾CZOîº2CÝ^£�±, )ºbßi¥,

.×Ëö�¼�, �Æµ��Ý�hÑA�Dý��'^£4±, )b�

Kß�|�§���'b�9ßEû¦¾CZOîì¥, �A!µ)ß

X1“®ÎiÝ”(®Çball), uû¦¾CZOî×­ÄnGÞ, t¡ÿÕC

�, 9`®��µ�©? Eh¨é¯b¢Ý¡÷? ��, 9Î�à^£§

¡��??�Õ�
4®�'��Ý©£, ;ðE®4�Î2Ñ�	, ¬)b��®�©

þ�¼�y¬ÈÓ Ý0)ý, b`ºbà�.���©�þ­�¯@

î, u£��È�, ´|sß®�Ó®; £�u��, ®�â�ì�Ý^£

ôµ�±�9]«ÝD¡Îòy^£¡�ÝÓÓÓ®®®®®®ÞÞÞ(ruin problem)�
E×2Ñ�	, &Æ�1�ã©£�|Õ�ÎÝ^£�¬uEØ×¦

#, =�Ë'/2CÝ^£b·¶, J�Íã&'�r^£O�h^£÷?
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�V^ð°, .¬�áË'f��r¯� Ýn;�EyËÍ¯�, u©

á&�sßÝ^£, �PÍ�£G, ¬P°Oÿ!`sßÝ^£�ãyb

9°
ÂzË8���µ, b`&Æ6_Õ¯�®ßÝÙ�, bA´q×

��9µÎ¢|3^£¡�, ^̂̂£££èèè   (probability space)ÝD¡ÎÄ�

Ý�
°»#35à���¨¬�H?, ¬
á8ú¡, Q�æ¸æ�t�

:?ÝO�#�¦ÎiÝ, ¯� ô�öÆ�Ç£×#ÄÿC��EÇ

ÞE(ÝËY¦#, 32Ñ�	ì, A�ÎTíæñ, �|-
ÎÝ^£

&
1/2�¬A�b×#´ú, JÍÎÝ^£pT�y1/2, �y3Ý£×

#, ÎÝ^£qT�y1/2�¬p + qT
1�b¼§, 9��Î×�ßÝ-

á��Ñ�¦ZÆE&#ú3ÝÝ£�|�!, ¬p + qµÎ�
1�ôµ

Î4ßß/�	ï��,��Í�&#Î¦^£,¬9°^£,�Î���

Ø°f�,�Î�|��1O�2C^£0.9,v�q�2C^£
0.5��

»»»3. 34úEXG, ª� 0®�?�¯��.�G4(1�2(ÝO�C

�q�, 38ú�/��Z, ÿÓ®�ÆÝ¿`�34ú�, �I5Ý®�

K:?Æ»õ°»º{�, Ë»5&�r4�rÝ1�2(�
 µ®8��: Æ»Î, ×0©×0ë0y; L�¿Î, ×0©Ë0Ë

û0y�&Æ�ðÕ�, Æ»ÎÎ1©1.06, L�¿ÎÎ1©2.26�J32

Ñ�	��'ì, Æ»ÎÝ^£�îL�¿ÎÝ^£


1
1.06

+
1

2.26
.= 1.385874�

Ë#ÿoÍ¯i&þ, ÎÝ^£8�QøÄ1, 9Î§�/¯? p�WË#

'î�Ý#×/�u[? &Æ�1Ä�-
��|ÎÝ, ©£-���®

���þ, .h¦#Î¦^£�w�Ý��®��Ôk, �8®, E�2

ÑÝ�	)�#å�b°�:?Ý¦#í¦, \ÍÓ¾Wh, 8*hßï

�b°Î.®í�ß��
©£±Õ1©1.06, �îÆ»Á��:?, ©Î3905ÖÑ!f�¿W

¡, y305Ö;��Ýt¡Ë5Ö, L�¿=
Ë¦, |2f0\?Æ»�
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»»»4. 34ú�r©£��, °»4(3L�¿�G, ¬3°�LC±��

G, ´9ß:?L�¿�á(Ý}s2¥, z»Ý���«(William Hill),

��Ý8ý
L�¿{1©2.50, ¿W1©2.70, °»{1©2.80, 9Î|º�

Ñ!Ý905Ö
���A�¯3Ë��P/i1-, JtK�é0.20-, t

9�é0.50-�KÄQÎ�é, X|�VKbß9ø®Ý��yL�¿�

r©£
1©1.72, 8y°»Ý1©2.10(^b¿W)�32Ñ�	��'ì,

GïëË�µ�^£õ


1
2.50

+
1

2.70
+

1
2.80

.= 1.127513;

¡ïL�¿�°»�r^£õ


1
1.72

+
1

2.10
.= 1.057586�

ÏÞË®°«{E®�}b¿�
¨²ùbL�¿2C11©8Ý1°��:�9ÎòyÎÝ�, Xì®

¥)òy¯�ÏÞË�µ�11©8Ç1©8/11, ÆÎÝ^£


1
1 + 8/11

=
11
19�

ETÏ×Ë�µ1©19/11 .= 1.727, �G�1©1.72#��ôb µL�¿

{1©1.21, ¿W1©1.81, °»{1©1.66, 9ôÎòyÏÞË�µ�ET

Ï1Ë�µÝ1©2.21, 1©2.81, 1©2.66�
h;yÑ!Ý905Ö�@, Ô]|1f1;W¿W�;�305Ö, Ô]

/Î
¦, #½µÎPK;, L�¿|5f3\?°»�×Ë��ëL, �G

ï?Ý^£, -P�L�

3 ßßßþþþÇÇÇ^̂̂£££

½(Ý°»�ó.�CFZ.�, b°°°»»»pppñññ(Newton of France)�

ÌÝZZZûûûZZZúúú(Pierre-Simon, Marquis de Laplace, 1749-1827)�1:
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“We see that the theory of probability is at bottom only

common sense reduced to calculation; it makes us appreciate

with exactitude what reasonable minds feel by a sort of in-

stinct, often without being able to account for it. · · · It is

remarkable that this science, which originated in the con-

sideration of games of chance, should have become the most

important object of human knowledge. · · · The most impor-

tant questions of life are, for the most part, really only prob-

lems of probability.” · · · In fact, the enlightened individual

had learned to ask not “Is it so?” but rather “What is the

probability that it is so?”

Ëy9OG, ZûZúµ�1�I5ßþ�t¥�Ý¶®, K©Î^

£Ý®Þ�ZûZú¬Î��, `�*^, ^£¡Ý@�W
¿{Xb

I.����À.�°1, C�¼�, ÁÃÍv¥�Ý�Ì��vAZû

ZúX¼�, ßÆ�êy®�A“9�¯ºÎA¢Ý^£?” ��u|?

®“9�¯ÎÍºA¢?” &Æ��×°±öÝýÞAì, |
¤J:

1. §ø��è{�Þ^£?

2. û;2�õ�W
I�Ý^£ºb9�?

3. @~s¨�þ�Õ­T�Ñ^£�{�
4. Y £�¾�1³^£3î>2`28^Wn"` �
5. *4È<�ëih^£�Õ10%�
6. é\ë 0l�½Ï^£è{Õ45%�
7. *�ôÝ�P®ìÔih^£V
ðß"5�×�
8. *Ò�*Õ� ³^£
Þy05�×�
9. ���î�¢�v¯t��^£
50%�
10. ²£D�y	óÀÙ^£65%�
11. 2102O��Ïß2¦^£bû5�×�
&Æ�SfÊ3“¥��(E�ÍR�0�”�Ý×ð�, º&�¢
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��
&E��ß1: ñ®�A, b×Í¥�ÝæJ, µÎ�¥�

��PÝ�����P(probability)ê§�¿ó, ê§�TQ

ó, µÎ¯Î3×��(�ì���Ý�ø�.×ÍY�V3

2î, TÎ6��î, TÎC�î, ��PKÎy5�"è, Î

í�Ý�.×Í�Å�V32î, �Ý�DX¥, ÀÎX�ì

Ý, Æ�b×y5ÝìñÝ��P��àh§¼ÌDR�0n

�ÛÝßO, bÞË��· · ·

fÊ9S�¶y1927O, û*V80O�4QZ�E^£Ýb°à+, |*

^ÌF¬&�Þã, �ÄÍµ“��PÝ��”¼��A, Ý@Îq�ÌÝ

V��Z.�J�ÌI.ÝÞß, ���PÝ��, Ç
ÍµA�×�
��PÇ^£�¬�X�b`¬&©µ^£ÂÝ���|®}
»,

G«èCÝ�T�Xÿ, ù
×Ëð��ÝµA�©Î�I5Ý®, �T

�XÿK
��|°Ïý
», Ô°�×(Ñý)Î�0000�9999�10,000

àb�rD�, �ó×à�u��ÝrDª
¯Xó, Jý�
7¥

Ý5,000¹�P¡�T^�, XìÝ¥	Q[�/��'^£
1/10, 000,

©©5,000¹��©10,000¹�Î2Ñ�	, ¬¯ôá¼�pb9Ëý

Ò�4N100-, �T�Xÿ
−50-, ¬)bßwì¥�NÍßE�þb

�!Ý[[[ÇÇÇÐÐÐóóó(utility function), hÐó¬&/Î�þÝaPÐó�b

°ß�3{�þ, ���|��v">Ý]°ÿÕ�þ, 9`®µÎ]°

�×Ý�b°ß�T%Ú%Æ, b°ßJw�8®�{¿�ð �{±

�, .h���²²²(variation)��, ù
�X�`º�ÊÕÝ��²
^£¡

�×ÃÍÝÃF�
ÉQßþ�����½�^£8nÝ®Þ, .h&ÆbÄ�E^£¡

b8	��ÝÝ��9ôÎ^£¡^�W
�.�&9.�ÄnáIÝ

x.�

9


