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1ÊÙ ênÚO�Ä�Vg9Ä�©Ù

�Æ8�:

1) ¦Æ)é�o�ênÚO9ÙuÐ¤k��ÐÚ�
)"

2) ¦Æ)ÝºênÚO�eZÄ�Vg§XoN!��!{ü��!ÚO�.�"

3) ¦Æ)ÝºÚOþχ2!t!F!��oN��þ�Ú�����©Ù9Ù{ü5�.

§5.1 Úó

§5.1.1 �o�ênÚOÆ

��§�coÙ0�
VÇØ�Ä�SN,�ênÚOÆïá
­��êÆÄ:.l

�Ùå, ·�=\��§�1�Ü©—ênÚOÆ. e¡·�Äk`²�o´ênÚO

Æ.

ÚOÆ�?Ö´ïÄN�k�/Â8!�nÚ©Û�k�Å5K��êâ,l
é

¤�Ä�¯K�Ñ�½(Ø��{ÚnØ. §´��¢^5ér�Æ�, 3<a¹Ä�

��+�kX2��A^. ïÄÚOÆ�{�nØÄ:¯K�@�Ü©�¤“ênÚO

Æ”�SN. ��/�±@�

ênÚO´êÆ���©|,§´ïÄXÛk�/Â8Úk�/¦^�k�Å5K

��êâ���Æ�.

e¡ÏL~féd\±`².

1. k�/Â8êâ

Â8êâ��{k: �¡*	(½Ê�)!Ä�N�ÚSüÁ���ª.

~ 5.1.1. <�Ê�ÚÄ�N�. ·I32000c?1
1Êg<�Ê�. XJÊ��ê

â´O(ÃØ�, Ã�Å5�ó, ØI^ênÚO�{. du<�Ê�, N��8éõ,

·Ik13·<�, Ê�ó�þ4�,
Ôök��ó�<
"y. Ïd�´�¡N�, �

êâ¿Ø��, à~�Oy)�ô�!¦�<���¹�ku). �éÊ�êâØ��,

I[ÚOÛ3<�Ê��Ó���Ñ;�<
é�I<�?1Ä�N�, �âÄ�N

��(J, é<�Ê��êi?1·��?�. Ä�N�3Ê�Ø���´�«Ö¿�

{.
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XÛSüÄ�N�, ù´k�Â8êâ�­�¯K, ù�¤ênÚOÆ���­�

©|—5Ä�N��{6.

~ 5.1.2. �	,/«10000àr�²LG¹. l¥]À100r�Ä�N�. eT/«©¤

²�Úì«üÜ©, ²�/«�L, ÓT/«àr�70%, ì«�30%àr�¡. ·��

Ä��Y5½3Ä��100r¥, l²�/«Ä70r, ì«Ä30r, 3�g��S^�Å

z�{Ä�.

3�~¥k�Â8êâ´ÏLÜn/�OÄ��Y5¢y�. 3ÏLÁ�Â8ê

â��/XÛ��k�Â8êâ, �we~:

~ 5.1.3. ,zó�¬��Ç�§Ý!ØåÚ����k'. �Jp�Ç, ÏLÁ�Ïé

�Z)�^�. Á�Ï�ÚY²Xe

PPPPPPPPPPP
Ï�

Y²
1 2 3 4

§Ý 800 1000 1200 1400

Øå 10 20 30 40

�� A B C D

3�Ï�, z�Ï�4�Y²��� 43 = 64 gÁ�. �ùoõÁ�<å!Ôå!ãåÑØ

�U. Ïd, XÛÏL¦�U��Á�¼�¦�Uõ�&E? 'Xæ^��LSüÁ�

Ò´�«k���{.

XÛSüÁ��YÚ©ÛÁ�(J,ù�¤ênÚO�,�©|—5Á���OÚ

©Û6. 3�~¥k�Â8êâ´ÏL�ÆSüÁ���{5¢y�.

3k�Â8êâ¥��­�¯K´: êâ7Läk�Å5.

2. k��¦^êâ

¼�êâ�, I�^k���{, �8¥ÚJ�êâ¥�k'&E, ±é¤ïÄ�

¯K�Ñ�½�(Ø, 3ÚOþ¡�“íä”.

�
k��¦^êâ?1ÚOíä, I�éêâïá��ÚO�., ¿�½,
O

K�µ�ØÓÚOíä�{�`�.

2



~ 5.1.4. ��O��ÔN�­þa,r§3U²þ¡5g¼�êâ x1, x2, · · · , x5, §�Ñ

É��Å5Ï��K�(U²�°Ý�N
K����). �Oa���ke�n«ØÓ

�{: (1) ^5�ê��â²þ� x̄ = 1
5(x1 + · · ·+x5)��Oa; (2) ò x1, x2, · · · , x5 U�

�ü�� x(1) ≤ x(2) ≤ · · · ≤ x(5) , �¥m��� x(3) ��Oa; (3) ^ W = 1
2(x(1) + x(5))

��Oa.\�U@� x̄ `u x(3), 
 x(3) `u W.ù´Ø´é�? ��o´ù�? 3�

o^�eâé? ¯¢þ, éù
¯K�ïÄ�´ênÚOÆ�?Ö.

�£�ù
¯K·�I�éêâïá��ÚO�.Ú�½µ�ØÓÚOíä�{

�OK. �~¥3·��b½e, �@�êâÑl���..

e¡·�Þ��~f`²æ^Ü·�ÚO�{�´k�¦^êâ���­��¡.

~ 5.1.5. ,à~k100ràr, �N�d~à¬´Äø«. ø«�IO´zrcþÂ\

�L1��. ²N�d~90ràrcÂ\5000�, 10ràrcÂ\10��, ¯d~à¬´

Äø«?

(1) ^�â²þ�O�T~àrcþÂ\Xe:

x̄ = (90× 0.5 + 10× 10)/100 = 1.45(�)

Ud�{�Ñ(Ø:T~à¬®ø«. �90%�àrcþÂ\�k5000�,¯¢þ¿�ø

«.

(2) ^��¥ êO�T~àrcþÂ\: =ò100r�cÂ\P� x1, x2, · · · ,

x100,òÙU��ü�� x(1) ≤ x(2) ≤ · · · ≤ x(100) . ��¥ ê½Â�ü3�¥mür�

²þ�, =

(x(50) + x(51))/2 = 0.5(�)

Ud�{�Ñ(Ø: T~à¬ÿ�ø«. ù�¢S�¹�Î.

3. ênÚO�{�8B5�

ênÚO´êÆ���©|, �´§�ín�{´Ø���. ÚO�{���´8

Bª�,
êÆK´üÌª�. ÚO�{�8B5�,
u§3�(Ø�,´�â¤*	

���þ�“�O”�¹, “8B”å5¤�. 
Ø´l�
b�!·K½®�¯¢ÑuU

�½�Ü6ín�Ñ5�(ù�ö¡�üÌín) . Þ�~f`²: ÚOÆ[ÏL�þ�
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*	]�uy, áë�,«�áXÚ�;¾k'. ¦�Ñù�(Ø��â´: l*	�

��þ~f, w�áëö¥�d«;¾�'~�puØáëö. ¦Ø�U^Ü6ín�

�{y²ù�:. Á<ÚOÆ�AÛÆ?1'�Ò�±�Ù/wÑ�ö�{��O¤

3. 3AÛÆ¥�y²“��n�/ü.���”, �Il��ù�cJÑu, $^AÛ

ún, �ÚÚ/íÑù�(Ø(ù��{áuüÌín) . 
��S.uÚO�{�<,

Ò�U�Ñù���{: �éõ��/GØ����n�/, ¢Sÿþ§�.��w«

OXÛ, �â¤�êâ, ww�Ä�Ñ.����(Ø, ùáu8Bín��{.

¯¤±�, 8Bín´�kºx�. ¯¢þ8Bín�Ø(½5�Ñy, ´�«Ü

6�7,. <�Ø�U�Ñ�©�½�(Ø, Ï�8Bín¤�â�êâäk�Å5.

,
, Ø(½5�ín´�1�, ¤±ín�Ø(½5§Ý´�±O��. ÚOÆ��

^��Ò´Jø8BínÚO�Ø(½5§Ý��{. Ø(½5´^VÇO��. ±�

¬��·�¦ëê�«m�O, Ø��Ñ«m�O�L�ª, 
��Ñù��O«m�

¹��ëê���§Ý���.

§5.1.2 ênÚOÆ�A^

<a3�ÆïÄ!)�Ú+n���¡�¹Ä, �ÑlØmêâ]��Â8!�n

Ú©Û�ó�. ÏdÚOÆ�A^+��9Ù2�.

1. I[1�Å'Ú�«�UÅ��ó�, I�²~Â8�«k'�êâ]�, ±


)�¹¿�Ñ�A�ûü. ùp¡�ÚOó�, �,k�þ�£ã5ÚO�¤°, �Ú

Oíä��{�ék^¿��©7�. ~X3�ä,��Ï²L$1´ÄL9, ±Bæ

�÷*N����­�ûü�,é��²L$1«êâÚ]�?1½þ©Û´7Ø��

�. ùÒlØmÚOíä�{.

^ênÚO�{?1�¬N�,ù«ó�~áuI[�UÜ��ó���. “Ä�N

�”´~^��{. ÚOÆ��{3û½N�5�Ú�½k��Ä��Y´ék^, Ú

Oíä�{3éN��5�]�?1�(©Û��k��¿Â.~X²L°%�OÚ|

���¬Ä�N�, Ù�Jk����$��L�¡N��Y². 3<�Æ¥, (½�

�Ü·�<�uÐÄ��.I�Ýº�þ�*	]�,
��¦^�)ÚO�{3S�

�
�Æ�{. 2X,�¬�xÄ7I�^�°�Æ,ïá°��.!éÆ·êâ�©Û

Ñ�^�NõÚO�{.

2. 3óà�)�¥·�~~�|^Á��OÚ��©Û��{Ïé�Z)�^�.

~X�Jpà�¥�ü ¡È�þ,k�
Ï�éù��IkK�:«f�¬«!��þ
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Ú�Yþ�; ó�)�¥K�,��¬�þ�I�Ï�k�á��/!��!§ÝÚØ

å�Ï�; �
é��|�Ð�)�^�Ò�?1Á�. XÛ�Æ�SüÁ�Ú©ÛÁ

�(J, ÒI�^�ÚO�{. Á��O�Ä�g�Ú��©Û�{Ò´R.A. Fisher�

3 1923–1926 cÏm, 3?1XmÁ�¥uÐå5�, ù��{�52�A^uó�)

�¥.

ênÚO�{A^uó�)��,��­��¡´�¬�þ��!Ä�N�Úó

��¬Æ·���5¯K. y�ó�)�k1þ�Úép��Ý�A:, I�3ëY)

�L§¥?1óS��. ¤1��¬3�G¦^c�?1�Â, ù«�Â��ØU?1

�¡u�,
�U´Ä��Â,I��âÚOÆ��n�½Ü·�Ä��Y.�.��½

E,�¬(X��) �¹¤Zþ����. du���ê8é�, ���Æ·Ñl�½�

VÇ©Ù,����(½�¬)�Æ·�Ù(�Ú���Æ·©Ùk',�
�O��(½

�¬) ���5, uÐ
�X��ÚO�{. ÚO�þ+nÒ´dþãJ��ù
�{

�¤�.

3. ênÚO�{3²LÚ7K+��k2��A^, 3²LÆ¥½þ©Û�ª³

'Ù¦�¬�ÆÜ��@��\. y3k����“Oþ²LÆ”�Æ�, ÙSNÌ�Ò

´òÚO�{(9Ù¦êÆ�{) ^u©Û««²L¯K�êþ�¡. ~X@320­V

�!n�c��mS��ÚO©Û�{Ò^u½|ýÿ,8c37K�+��2��¦

^�mS��{.

4. ÚO�{3)Ô!�ÆÚ¢DÆ¥k2��A^. �«�¬���XÛ, �ÏL

[%Sü�Á�¿¦^�(�ÚO©Û�{, âU'���/�Ñ(Ø. ©Û,«;¾

�u)´Ä�A½Ï�k'(��;.�~f´áë��¡J�'X),ù
¯K~~´

l*	Ú©Û�þ]��Ä:þ��é«, 2Jp�nØþ�ïÄ. ù�¡�A^�k

61¾êâ�ÚO©Û!¢DÄÏêâ�ÚO©Û�.

5. ênÚO�{3í�ý�!Y©!/�!/��+�k2�A^. 3ùa+�¥,

<�é¯Ô5Æ5�@£Ø¿©, ¦^ÚO�{kÏu¼��
d35Æ5�@£, ^

±��<��1Ä.

6. ênÚO�{3�ÆïÄ¥�äk­��^. g,�ÆïÄ���?Ö´�«

g,.�5Æ5, �ÆÁ�´­�Ãã, 
�ÅÏ�éÁ�(J�K�Ã¤Ø3. ��

Ð�ÚO�{kÏuJ�*	Ú¢�êâ¥���5�&E,Ï
kÏuJÑ��(�

nØ½b`. k
�½�nØÚb`�, ÚO�{�±��ïÄó�öXÛ?�ÚSü

Á�½*	, ±¦¤�êâ�kÏu�½½n½b`´Ä�(. ênÚOÆ�Jø
n
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Øþk���{��þ*	½Á�êâ�nØ�ÎÜ§ÝXÛ.��Í¶�~f´¢D

Æ¥�Mendal½Æ. ù��â*	]�JÑ�½Æ, ²{
î��ÚOu�. dd��

ênÚO�{´�ÆïÄ¥��7Ø���Ãã.

,��¡, A^þ�I�q´ÚO�{uÐ�Äå. ~Xy�ÚOÆ�CÄ<!=

IÍ¶ÆöR.A. FisherÚK. Pearson320­VÐÏl¯ÚOÆ�ïÄ, Ò´Ñu)ÔÆ!

¢DÆÚà��Æ�¡�I¦.

§5.1.3 ÚOÆuÐ{¤

ênÚOÆ´���c��Æ�, §Ì��uÐ´l20­VÐm©. �V�©�ü

��ã. c��ã��þ�1�g­.�Ô(å���.3ù�@ÏuÐ�ã¥,åÌ�

�^�´±R.A. FisherÚK. Pearson�Ä�=IÆ�,AO´Fisher,3�Æ��uÐ¥å


ÕA��^. Ù¦�
Í¶�Æö, XW.S. Gosset (Student)!J. Neyman!E.S. Pearson

(K. Pearson��f)!A. Wald±9·I�N�è�Ç�Ñ�Ñ
��5��z. ¦��

ó�C½
NõÚO©|�Ä:, JÑ
�X�äk­�A^d��ÚO�{, Ú�X

��Ä�VgÚ­�nØ¯K. k�«¿�@�a;ÚOÆ[H. Cramer3 1946 cuL

�Í�5Mathematical Methods of Statistics6I�
ù�Æ���¤Ù�/Ú.

Â8ÚP¹««êâ�¹Ä, 3<a{¤5
®È. �m·I��o¤, �±w�

þ¡kéõ'ua÷!<�9/�öY�g,/³�P¹. 3Ü�I[, Statistics (ÚO

Æ) �c
ÑuState (I[) , ¿�I[Â8�I�á�. 19­V¥�±�, �)�£Ú

O!<�ÚO!²LÚO!��ÚO!�¬ÚO�õ�¡SN�“�¬ÚOÆ”�c3Ü

�m©Ñy, �d�A��¬N��k
��uÐ. <�ÁãÏL�¬N�, |8!�

n!©Ûêâ, ±�«�¬y�Ú¯K, ¿JÑ)ûäN¯K��{. ù«�¹òY


Nõc, ïÄ�{áu£ãÚOÆ��Æ. ù´Ï�, vk�½�êÆóäAO´VÇ

Ø�uÐ,Ã{ïáy�¿Âe�ênÚOÆ.�Ï�ù�¡�I¦�v��@o½�,

v±�¤��r��íÄå. ��Ê­V"Ú��­VÐ�¹âå
���Cz. k<

@���­VÐK. Pearson'uχ2ÚOþ4�©Ù�Ø©�±��ênÚO�)���

I�; �k<@�, ��1922cFisher'uÚOÆ�êÆÄ:@�Í¶Ø©�uL, ên

ÚOâ�ª�).

nþ¤ã, ·��Ä�±��XeoÑ�(Ø: Â8Ú�nD�¦^*	ÚÁ�ê

â�ó�d5®È, ùa¹ÄéuênÚOÆ��), ��´��
Þ. �Ê­V, AO

´�Ê­V��ÏuÐ�Ý\¯,�k
��Cz. �Ê­V����­VÐù��ã,
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Ñy
�X��­�ó�. ÃØXÛ, �´���­V��c�, ù��Æ®­­�Õ

4
��. ��­Vco�ck
×�
�¡�uÐ, ���­Vo�c��, ®/¤

���¤Ù�êÆ©|.

lÔ��y3�±`´1��ã. 3ù��Ï¥, NõÔcm©/¤�ênÚO©

|, 3Ô���p��uÐ, nØþ��Ý�'±c��\r
. Ó��Ñy
���

5�uÐ,XWald�ÚO�ûnØÚBayesÆ��,å. 3ênÚO�A^�¡,��<

<���. ùØ=´Ô�óà�)�Ú�ÆEâ×�uÐ¤JÑ��¦, �´du>f

O�Åù�kåóä�ÑyÚ��uÐíÄ
ênÚOÆ�?Ú.ÔcduO�óä�

Øþ,NõI��þO��ÚO�{éJ�±¦^. Ô�k
p�O�ÅBC�éN´,

ùÒ��í2
ÚO�{�A^. 8c, ÚO�{E3%ÇuÐ¥. 3�
ÚOÆu�

�I[¥, AO3{I, ù�¡�<âê±��O, ¿3�õê�Æ¥ïá
ÚOX. C

n�c5ênÚOÆ3·I�uÐ�´-<Ê8�.

§5.2 ênÚO�eZÄ�Vg

§5.2.1 oNÚ��

ÏLe¡�~f`²oN!�NÚ���Vg.

~ 5.2.1. b½�1�¬k10000�, Ù¥k�¬�k¢¬, ��O¢¬Ç, ·�  l¥

Ä��Ü©, X100�?1u�. d�ù110000��¬¡�oN, Ù¥�z��¬¡�

�N, 
l¥Ä��100��¬¡���. ��¥�N�ê8¡������, �¡��

�Nþ. 
Ä����1�¡�Ä�.

l�~·��éoNÚ���Xe�*�½Â:

oN´�·�¤ïÄ�¯Kk'�¤k�N|¤,
��´oN¥Ä���Ü©�

N.

eoN¥�N�ê8�k��, K¡�k�oN, ÄK¡�Ã�oN.

3ÚOïÄ¥,<�¤'%�Ø´oNS�N���,
´'%�Nþ���(½A

�) êþ�I, XF1��Æ·, "��º�. 3~5.2.1¥e�¬��¬^0L«, e�¬

�¢¬^1L«, ·�'%��N��´0�´1. Ïd·q�¼�oN�Xe½Â:

oN�±w¤´d¤k�Nþ�,«êþ�I�¤�8Ü, Ïd§´ê�8Ü.
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duz��N3Ä���Ñy´�Å�,¤±�A��Nþ�êþ�I�Ñy��

k�Å5. l
�±rd«êþ�Iw¤�ÅCþ, �ÅCþ�©ÙÒ´Têþ�I3

oN¥�©Ù. ±~5.2.15`², b½10000��¬¥¢¬ê�100�, Ù{���¬, ¢

¬Ç�0.01. ·�½Â�ÅCþXXe:

X =

{
1 ¢¬

0 �¬,

ÙVÇ©Ù�0–1©Ù,�kP (X = 1) = 0.01. Ïd,A½�Nþ�êþ�I´�ÅC

þX�*	�. ù��5, oN�±^���ÅCþX 9Ù©Ù5£ã, ¼�Xe½Â:

½Â 5.2.1. ��ÚO¯K¤ïÄ�é���N¡�oN.3ênÚOÆ¥oN�±^�

��ÅCþ9ÙVÇ©Ù5£ã.

duoN�A�dÙ©Ù5�x, ÏdÚOÆþ~roNÚoN©ÙÀ�ÓÂ�.

duù���, ~^�ÅCþ�ÎÒ½©Ù�ÎÒ5L«oN. 'XïÄ,1F1�Æ

·�, <�'%�êþ�I´Æ·X, @odoNÒ�±^�ÅCþX5L«, ½^Ù

©Ù¼êF 5L«. eFk�Ý, P�f, KdoN��^�Ý¼êf5L«. k���

âoN©Ù�a.5¡�oN�¶¡, X��oN!��©ÙoN!0–1©ÙoN. e

oN©Ù¼êP�F, �k��lToN¥Ä���pÕáÓ©Ù(i.i.d.)����n��

�X1, · · · , Xn,K~P�

X1, · · · , Xn i.i.d. ∼ F (5.2.1)

eFk�Ýf,�P�

X1, · · · , Xn i.i.d. ∼ f (5.2.2)

e¤�Ä�oN^�ÅCþXL«Ù©Ù¼ê�F,K��X1, · · · , Xn�À��ÅCþX�

*	�, ½�P�

X1, · · · , Xn i.i.d. ∼ X (5.2.3)

(5.2.1)!(5.2.1)Ú(5.2.3)L«�Ó�¿g.

��Nþ�êþ�IØ����, ·�^�Å�þ5L«oN. ~XïÄ,/«�

Æ)�u�G¹�,<�'%�´Ù�pXÚN­Yùü�êþ�I,d�oNÒ�±^

���Å�þ(X, Y )½ÙéÜ©ÙF (x, y)L«.
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§5.2.2 ���ü­5Ú{ü�Å��

1!���ü­5

�·�loN¥�äNÄ��, zgÄ��(JÑ´
äN�ê, X~5.2.3��q

¯K¥, 3���X = (X1, X2, X3),Ù¥0 ≤ Xi ≤ 10��ê, i = 1, 2, 3,§´êi�þ. �

e´3�Ó^�e, 2�nu, du««Ø�����ÅÏ��K�, ¥q��êØ�

UÚþ�g����,äk�Å5. XJÃ¡g�e�,zg�nu,Ñy�(J�À�

�Å�þ(X1, X2, X3)�*	�.

���ü­5´`,��Q�w¤äN�ê,q�±w¤�ÅCþ(½�Å�þ). 3

�¤Ä��§§´äN�ê¶3¢�Ä�c§§�w¤�ÅCþ. Ï�3¢�äNÄ�

�cÃ{ý�Ä��(J,�Uý�§�U�����,��r§w¤���ÅCþ§Ï

dâkVÇ©Ù�ó"�«Oå�, 8�^���=©i1L«�ÅCþ½�Å�þ,

^��i1L«äN�*	�.

énØó�ö, �­À��´�ÅCþù�:, 
éA^ó�ö�Kò��w¤ä

N�êi, �EØ��À��´�ÅCþ(½�Å�þ) ù��µ. ÄK, ��Ò´�æ

,ÏÃÙÎÃ5Æ�ó�êi, Ã{?1?ÛÚO?n. ��Q,´�ÅCþ(½�Å

�þ), Òk©Ù
ó, ù�â�3ÚOíä¯K.

2!{ü�Å��

Ä�´�loN¥U�½�ªÄ����1�.Ä��8�´ÏL�����éo

N©Ù¥�,
��Ï��Ñíä, �
¦Ä����UéÐ��NoN�&E, 7L

�ÄÄ��{. �~^��«Ä��{��“{ü�ÅÄ�”, §�¦÷ve�ü^:

(1) �L5. oN¥�z��NÑkÓ�Å¬�Ä\��, ù¿�X��¥z��

N�¤�	�oNäk�Ó©Ù. Ïd, ?���¥��NÑäk�L5.

(2) Õá5. ��¥z��N��o�¿ØK�Ù§�N��o�. ù¿�X, ��

¥��NX1, X2, · · · , Xn ´�pÕá��ÅCþ.

d{ü�ÅÄ�¼����(X1, · · · , Xn)¡�{ü�Å��. ^êÆ�óòù�½

ÂQãXe:

½Â 5.2.2. �k�oNF, X1, · · · , Xn�lF¥Ä��Nþ�n���, e

(i) X1, · · · , Xn�pÕá,
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(ii) X1, · · · , Xn�Ó©Ù, =Ók©ÙF,

K¡(X1, · · · , Xn)�{ü�Å��, k�{¡{ü��½�Å��.

�oN�F, (X1, · · · , Xn)�ldoN¥Ä��{ü��, KX1, · · · , Xn�éÜ©Ù

�:

F (x1) · F (x2) · · · ·F (xn) =
n∏

i=1

F (xi)

eFk�Ýf,KÙéÜ�Ý�

f(x1) · f(x2) · · · · f(xn) =
n∏

i=1

f(xi)

e��´õ��,~Xl��+<¥Ä�n�<,z�ÿÑÙ�pÚN­. ^�Å�

þ(X, Y ) ½Ù©ÙF (x, y)PoN, (X1, Y1), · · · , (Xn, Yn)Ò´lù�oN¥Ä���|�

��m, ÙéÜ©Ù�

F (x1, y1) · F (x2, y2) · · · ·F (xn, yn) =
n∏

i=1

F (xi, yi)

eF (x, y)k�Ýf(x, y),KÙéÜ�Ý�

f(x1, y1) · f(x2, y2) · · · · f(xn, yn) =
n∏

i=1

f(xi, yi)

w,§k�£Ä�¼����´{ü��. �oN¥�Nê��½¤Ä��3oN

¥¤Ó'~���, Ã�£Ä�¼�����±Cq@�´{ü��.

§5.2.3 ÚO�.

¤¢��¯K�ÚO�., Ò´�ïÄT¯K�¤Ä�����©Ù, �~¡�V

Ç�.½êÆ�..

du�.��ûu���©Ù,�~r©Ù�¶¡���.�¶¡.Xe�~5.2.2¥

��©Ù���§�¡Ù����."Ïdr�.Ú��;�éXå5´7��. ÚO

©Û��â´��, lÚOþ`, �k5½
���©Ù, ¯Kâ�ý�²(
.

e~w�·�´N�d��äN¯KïáÚO�.�.

~ 5.2.2. ��O�Ô��­þa,^�eU²ò§­E¡ng,(JP�X1, · · · , Xn,¦�

�X1, · · · , Xn�éÜ©Ù.
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): �½ÑX1, · · · , Xn�©Ù,Òvkc¡~f@«{ü��{,I��
b½: (1)b½

�g¡­´Õá?1�,=,g¡­(JØÉÙ§g¡­(J�K�.ù�X1, · · · , XnÒ

�±@�´�pÕá��ÅCþ. (2) b½�g¡­´3“�Ó^�”e?1�, �n)

�zg^Ó�U²,zg¡­dÓ�<ö�,�±��¸(X§Ý!�Ý�)Ñ�Ó.3ù

�b½e,�@�X1, · · · , Xn´Ó©Ù�. 3þãü�b½e, X1, · · · , Xn´n�ÕáÓ©

Ù��ÅCþ, =�{ü�Å��.

�(½X1, · · · , Xn�éÜ©Ù, 3±þb½�e¦ÑX1�©Ù=�. 3d�Ä¡­

Ø��A5: ù«Ø���d�þ�!*dÕáå�^��ÅØ�S\
¤, 
z��

å��^Ñé�. dVÇØ¥�¥%4�½n��ù«Ø�CqÑl��©Ù. 2b½

U²vkXÚØ�,K�?�Úb½dØ��þ��0���©Ù.�±rX1 (§�À�

Ô­a\þ¡þØ��Ú)�VÇ©Ù�N(a, σ2).Ïd{ü�Å��X1, · · · , Xn�éÜ©

Ù�

f(x1, · · · , xn) = (
√

2πσ)−n exp{− 1
2σ2

n∑
i=1

(xi − a)2} (5.2.4)

�~¥¦��©Ù,Ú\ü«b½: (i)�Ñ��X1, · · · , Xn i.i.d.�b½, (ii)��b½,

ù�:�â¯K�5�!VÇØ�4�nØÚ± ²�.

3k
ïÄÚO�.�, éõ5�Ø���¯K, �±8\�Ó��.e. ~X�

9�ÿþØ��¯K, ��~5.2.2¥Qã�b½Ø�Ñl��©Ù�nd¤á, KÑ�

±^���.(5.2.4). ��rù��.¥�ÚO¯KïÄ�Ù
, Ò�±)ûNõØÓ

;�Ü�¥�ù��a¯K.

,��¡§Ó��.e�±JÑéõØÓ�ÚO¯K. X~5.2.2�N(a, σ2)�.¥,

k
��X1, · · · , Xn,¿5½©Ù(5.2.4)�Òk
��ÚO�.. 3ù��.e�JÑ�


ÚO¯K, X3~5.2.2¥, ·��¯K´�OÔ­a. �
�	U²�°Ý·��±J

Ñ�Oσ2�¯K, �,·���±éaÚσ2JÑb�u�Ú«m�O¯K��.

§5.2.4 ÚOíä

loN¥Ä��½������íäoN�VÇ©Ù��{¡�ÚOíä.

ênÚO´XÃu��, XúuoN, Ù?Ö´^���íäoN. ���©Ù�

�®��´Ø�3?ÛÚOíä¯K.

����©Ù/ª®�, �¹k��ëê�, k'Ùëê�íä, ¡�ëêÚOí

ä.
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3,�
¯K¥, �¹Ò�E,�
. ùa¯K¥��©Ù�/ª����, k'

Ù©Ù�ÚOíä¯K¡��ëêÚOíä¯K.

ëêÚOíäk««ØÓ�/ª: Ì�këê�OÚb�u�¯K. X~5.2.2¥�

�©Ù(½=oN©Ù) N(a, σ2) ¥, �aÚσ2���, loN¥Ä����n ���X1,

· · · , Xn, éaÚσ2����Ñ�O,½éäó“a ≤ 1”�Ñ�É½áýù�b��(Ø.

�ëê¯K¥,ÚOíä�Ì�?Ö´ÏL��éoN©Ù�/ª�Ñíä.

du����Å5, ÚOíä�(ØØ�U100%��(, �·��±�Ñïþíä

�(§Ý��I. X3~5.2.2¥, e^X̄ = 1
n

n∑
i=1

Xi�Oa,�±�ÑX̄�a � ��uc�

VÇ, =P (|X̄ − a| > c), ��^X̄íäa��(5�Ün�I.

ÚOíä�)e�n�¡SN: (1) JÑ««�ÚOíä��{. (2) O�k'ÚO

íä�{5U�êþ�I, Xcã~f¥^X̄ �ON(a, σ2)¥�a,^P (|X̄ − a| > c)L«

íä5U�êþ�I. (3)3�½�^�Ú`û5OKeÏé�`�ÚOíä�{,½y

²,«ÚOíä�{´�`�.

§5.3 ÚOþ

§5.3.1 ÚOþ�½Â

ênÚO�?Ö´ÏL���íäoN. 
��g�´�
,ÏÃÙ�êi, �é

ù
êi?1\ó�n, O�Ñ�
k^�þ, ùÒXÓ�
�Ù, ·�Äk�r�s

\ó�¤ã,,�|^ã��Ù.�±ù�n): ù«d���Ñ5�þ,r��¥�¤

�)û�¯Kk'�&E8¥å5
. ·�rù«þ¡�ÚOþ, Ù½ÂXe:

½Â 5.3.1. d���Ñ�þ´ÚOþ, ½�,ÚOþ´���¼ê.

éù�½Â·��XeA:`²:

(1) ÚOþ����k',ØU���ëêk'. ~XX ∼ N(a, σ2), X1, · · · , Xn´l

oNX¥Ä��i.i.d.��,K
n∑

i=1
XiÚ

n∑
i=1

X2
iÑ´ÚOþ,�aÚσ2����ëê�,

n∑
i=1

(Xi−

a)Ú
n∑

i=1
X2

i /σ2ÑØ´ÚOþ.

(2) du��äkü­5,=��Q�±w¤äN�ê,q�±w¤�ÅCþ;ÚO

þ´���¼ê, ÏdÚOþ�äkü­5. �Ï�ÚOþ�À��ÅCþ(½�Å�

þ), ÏdâkVÇ©Ù�ó, ù´·�|^ÚOþ?1ÚOíä��â.
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(3) 3�o¯K¥À^�oÚOþ,�w¯K�5�. ��`5,¤JÑ�ÚOþA

´�Ð�8¥
��¥�¤?Ø¯Kk'�&E, ùØ´N´���.

§5.3.2 eZ~^�ÚOþ

1. ��þ�: �X1, · · · , Xn´l,oNX¥Ä����,K¡

X̄ =
1
n

n∑
i=1

Xi.

���þ�. §©O�N
oNþ��&E.

2. ����: �X1, · · · , Xn´l,oNX¥Ä����,K¡

S2 =
1

n− 1

n∑
i=1

(Xi − X̄)2

�����,§©O�NoN���&E.
S¡���IO�,§�N
oNIO��&

E.

3. ��Ý: �X1, · · · , Xn�loNF¥Ä����, K¡

ak =
1
n

n∑
i=1

Xk
i , k = 1, 2, · · ·

���k��:Ý, AOk = 1�, a1 = X̄=��þ�. ¡

mk =
1
n

n∑
i=1

(Xi − X̄)k, k = 2, 3, · · ·

���k�¥%Ý.

4. gSÚOþ9Ùk'ÚOþ: �X1, · · · , Xn�loNF¥Ä����, rÙU�

�ü��X(1) ≤ X(2) ≤ · · · ≤ X(n),K¡(X(1), X(2), · · · , X(n))�gSÚOþ, (X(1), · · · , X(n))�

?�Ü©�¡�gSÚOþ.

|^gSÚOþ�±½Âe�ÚOþ:

(1) ��¥ ê:

m 1
2

=

 X(n+1
2

) �n�Ûê
1
2 [X(n

2
) + X(n

2
+1)] �n�óê

(5.3.1)

��¥ ê�NoN¥ ê�&E. �oN©Ù'u,:é¡�, é¡¥%Q´oN¥

 êq´oNþ�, �d�m1/2��NoNþ��&E.
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(2) 4�: X(1)ÚX(n)¡����4��Ú4��.4�ÚOþ3'u/³¯KÚá

�Á��ÚO©Û¥´~^�ÚOþ.

5. ²�©Ù¼ê: b�oN©ÙFkÝ,duØ��F ,�ÒØ��Ý,ylToN¥

ÄÑ��X1, · · · , Xn, ·��±¦^Xe¼ê�OF :

Fn(x) = {X1, · · · , Xn¥ ≤ x��ê}/n

§¡���X1, · · · , Xn�²�©Ù¼ê.
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