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ØÃ¤
HÓ�^x3ä�ØË2�ãWÄØ4®`Ý&

Óª	2&Ó�y5f(|ì�Ì
5á(�6)���Aì:

395%*Tiã�ì, �®`3ä�ØË2Ýá(��*ä 

 5½
[0.50, 0.58]�[0.08, 0.16]��®ì�ø°ó4ÎÑ@

Ý?

(1) ä2ÍgÝ¢"ï�, 54%ÝßWÄ�®`

(2) hgÓ�3Ø2Ý¢"ßóKy3ä2Ý¢"ßó

(3) hg�ã����\
: ä2��&Ó�b×�|îÝ

ßWÄ�®`Ý^£�y95%

(4) u3Ø2|!ø]P
�9gÓ�,Xÿá(�b95%Ý

^ºa3  [0.08, 0.16]

(5) BÛ/Â×�F¡, 3Ø2�g
�Ó�, ¬¦�¢"ß

ó¾æßóÝ°¹, J395%*Tiã�ì�®`Ýá

(��*ä  ´�º3�(Ç0.04)

���T2µÝ�n
(1), (2)�
ÛÛÛ. ���T3�à�!b¢�2PC��àÕÝóÂ�Í�b×

f

95%*Tiãì�*ä  : [p̂− 2
√

p̂(1−p̂)
n

, p̂ + 2
√

p̂(1−p̂)
n

]�

DDD¡¡¡. ó4(3)Ñ@�Í,qÂÿ°h�´�,%�§“�\”? �\Î

×��xÌÝ¯, ��ÿ6�I.�N	b×t±#�¬È, »/

²&�éÝ�, E!øÝóA, �b-²Á�Ý�\, Ç
×»�?

��1Ey´Å»PÝ¯�, �!ñ�Ýß, Í�\ðÎP��

¼�u|p�ä2��&Ó�WÄ�®`�f£, ó4(3)Ç®hg

�ã���Í�\
p ≥ 1/2Ý^£�y0.95�µ?Z*(2011)×
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ZÏ7;�1�, 4p¬&�^�ó, ¬-
p ∈ [0.50, 0.58]�^£


0.95, �Ú
E^£xÌÝ�Õ, ÛbÍ¼§��ãhÇÿp ≥
0.5Ý^£�y0.95�xÌ^£�¬�E^£ÝxÌ�ÕQÎ�!

Ý�»A, �ÊAìÞê: ì�£×#ÿì't&4�¦�C��

^£t{?

(1)°»#, (2)O�#, (3)Æ»#, (4)z»#, (5)�
#�
�¡Ä�£]A¢, 9ËÞêµÎ�!��.�CxÌ^£�Ç

¸��If��@, C�®ß¡, ¯)P°1	�ó£×#Îý

Ý�.µÕËb£#ÿC��^£t{, ôb��5à-��Z,

XÛ¦ÎiÝ�Ù��Ý“.¡”, �ó.�Ý“.¡”¬�8!�Ù

��.&&Ë.¡°, Ç¸7V×Y�, =�ÿ10gÑ«, K�)

¾¹�Y�
2Ñ�ãytÝ�b�!ÝxÌ^£�æ.², �

�î.&Ehø���b�!Ý“�\”C“.¡”, Æ¬�!bó

4(3)��×Ëbó4(3), J-��1hó4�Ñ@�

2. 99O.?ó.Ï12Þ(9ó)

��Ý�¬ÈÝ2ÓEØÈÞY¹Ý��X®Ýhø�ã,

µP½ 5, Xÿ��Aì�:

�P2Ó vP2Ó

QWhÈÞÝf»p̂ 0.52 0.59

p̂Ýýã-
√

p̂(1−p̂)
n

0.02 0.04

�®�hghø���|ÿÕì�ø°.¡?

(1) �¬ÈvP2ÓQWhÈÞÝf»�y�P2ÓQWh

ÈÞÝf»

(2) 395%Ý*Tiã�ì, �¬È�P2ÓQWhÈÞ�
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f»Ý*ä  
[0.48, 0.56](�ÕÕ�óF¡ÏÞ�,

|ì°9"á)

(3) hghøÝ�P2ÓóKyvP2Óó

(4) A�� 5P½, hghøQWhÈÞÝf»p̂+y0.52

�0.59� 

(5) A�� 5P½, hghøp̂Ýýã-
√

p̂(1−p̂)
n
+y0.02

�0.04� 

���T2µÝ�n
(2), (4)�
DDD¡¡¡. ó4(2)t¡Àr�ÝZC
9õ, .µX�2PCóAÇ

ÿ[0.52 − 2 · 0.02, 0.52 + 2 · 0.02] = [0.48, 0.56], qÍ^b°9"á

Ý®Þ�¬µ	�Î
%ZÉ�ß, ©?#å�ó4(1)JvAîÞ

�1�Ûb°®Þ�ó4(2)-(5)/��@Õ�óÂ��ã��, 4

vPQWf»0.59�y�PQWf»0.52, ¬Ëï95%*ä  5½


[0.51, 0.67]C[0.48, 0.56], Ë  b¥P, 9��Îó4(1)���

��TÚ
Ñ@�æ.�¬3Ù��, b¢§¡Ã��O6µ*ä

  ¼�.¡? 2àF£�, .0.59 > 0.52, .�ÿÕ(1)�.¡�

�[? #�, Ç¸�Ê*ä  , êMb!�Äÿ95%? 68%��

[? h`Þ*ä  &
[0.55, 0.63]C[0.50, 0.54]-�¥PÝ���

ú�, 3Ù��, �b&Ë.¡°, v??^b£×.¡°ÎÕGt

·, ©�µ�!ÝýãÝf�

3. 98O¼�ó.äóCÞÏ7Þ(9ó)

�áóØ�Y�, Í�¨Ñ«Ý^£
p, �¨D«Ý^£


1− p, Þh�Y�óVng, 3óVÄ��, Ñ«Ï×g�¨

`, �ÿ'�1-, Ñ«ÏÞg�¨`, ��ÿ'�2-, Ñ«Ï

ëg�¨`, ��ÿ'�3-, |hv.��®ì�ø°ó4

ÎÑ@Ý?
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(1) ungóV��¨Ñ«kg, À�ÿÕ'�1
2
(k2 − k)-

(2) óVY�ÏÞg�¡, á�ÿ'�1-Ý^£
2(p− p2)

(3) À�ÿÕ'�2-Ý^£
n(n−1)
2

p2(1− p)n−2

(4) À�ÿÕ'�1
2
(n2 − n)-Ý^£
n(pn−1 − pn)

���T2µÝ�n
(2), (4)�
DDD¡¡¡. Þê�´­!1ÞhY�“}ñ2”óVng, �´z½�b°

¯�Î�}ñÝ�A{�ó.�Í�ù�¨Ý���^hø(ãø

¡�w/), &gãøÝ��-�}ñ��Ä�Kßð6¯ú�&

g��
}ñ�©Îu&gY�Ý7V�
}ñ, -qÍP�¾\

&ó4Ñ@�Í�39Ë�l��, Þ�T?�@, �!�'.ß

KUúÞïÝT�¨², ó4(2)Þ�b°â��¢ÛóVY�ÏÞ

g�¡, á�ÿ'�1-? Î¡«n− 2gá�ÿ1-?

4. 98O¼�ó.ØóCÞÏ4Þ(9ó)

»×.ß300ß,�¤?�Ý��Î5¿íó100,ýã-156

ÝðV5g�u|�¤130|î�
µó»×.ß
£8ßÝ

�b, JqA9g?�Ý��¾\ì�ó4�ÝB�, ø°Î

Ñ@Ý?

(1) Vb5%Ý»×.ß;Ä£8ßµó�b

(2) Vb150(»×.ßÝ�¤3100|î

(3) øÄ200(»×.ß�¤+y85�115� 

(4) �^h�1000(»×.ß, ��Tb25(£8ß

(5) A�Ø�G.l©b14(Ý»×.ß, £��l�ºb

£8ß

5



���T2µÝ�n
(2), (3), (4)�
DDD¡¡¡. 9Þ�°hÝÎZC�A�®7V×2Ñ{�, “��T”ÿ

ÕFó3.5ÎÍÑ@? ¯ÆÿA¢? “�TÂ”��L�@, ¬ÎÍ�

!y“��T”, µ��@Ý�“��T”×Þ, Ûßþà+, ¬&^£

�ÝÝb(Þ�EÆÝËY¦#, 3f�G, K“�T”ºÎ, b¢�

!? ¨², �¤?�Wº
“Ò÷Â”(c9Õ�óÏ2�Ï), ðV5

µJ
=�l, Ò÷l§º�W=�l÷? ®Þ��©yh, Ç¸

ßó9¾300, ?�Ý��, t9©�1�|ðV5µ	�«Ýÿ

l, ��&µÎðV5µ�µ300ß�?���, ¼�ñ�¤ÿl

�|(ôÎ×Ë�«), ¬1?���b¢5µ, µ�Î£�ª	Ý�
&Æã×ÍðàÝ��^£Ù�hWalpole et al.(2011)p.187�,

Eh�µÝ¶°, º��¢��¥�X2àÝ1°, /Î

“approximately” normally distributed(�«ðV5µ), 9��´

�	:

(i) If the wages are approximately normally distributed and paid

to the nearest cent, · · ·.
(ii) The weights of a large number of miniature poodles are ap-

proximately normally distributed with a mean of 8 kilograms

and a standard deviation of 0.9 kilograms.

(iii) The IQs of 600 applicants to a certain college are approxi-

mately normally distributed with a mean of 115 and a standard

deviation of 12.

ÍÞtî�þ´², ó4(3)Í@$b×P°EÚÝ®Þ�{�

ó.�S
ðV5µ, Û
Ý>*ä  , v�9Þ*Tiãã


95%�A�ãýãðV5µÝ^£Â�, ºÿ+yÑ�1.96� 

Ý^£V
0.95�{�ó.��
Ý�-, Þ1.96|2���ãh0
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lEðV5µ, ãÂ´¿íó{ËÍýã-|îÝ^£, |0.025(=

0.05/2)Ú��@jî{ËÍýã-|îÝ^£V
0.0228�X|�

^hã1000(»×.ß, Í�£8ßßó�“�TÂ”V
22.8, �

&25�.hÞêÉQÎ®¢ï“Ñ@”, µÕó4(4)“��T”Ý1°

ðW“�TÂ”, 25ô�&“Ñ@”£8ßßóÝ�TÂ�

5. 98O¼�ó.ØóCÞÏ6Þ(9ó)

Ø¨½>�	k¡�{�ß¢��²þ�ã$Ý�w, �.

^�^�ã{×�{Þ�{ë.ß&1067(, �®Í.�Î

Í�¢��²þ�ã$��á�¨½Ý{×�{Þ�{ë.

ßßó¿{×ø9, &Où.ß�ã��Aì%:

�®ì�ó4�ÝB�, ø°ÎÑ@Ý?

(1) .ß�¢��²þ�ã$�f»�½Où¦��L3

(2) ãî�£G�|£Õ��.ß�¢��²þ�ã$Ýf

»

(3) 395%*Tiãì, N×ÍOù.ß�¢��²þ�ã

$Ýf»�*ä  , K�|ãÞê��áÝóAÕ�

(4) 395%*Tiãì, ëÍOùÝ�ã��, |{×.ß�

¢��²þ�ã$Ýf»Ý*ä  t�
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(5) 395%*Tiãì, ëÍOùÝ�ã��, |{ë.ß�

¢��²þ�ã$Ýf»Ý*ä  ty

���T2µÝ�n
(1), (2), (3), (5)�
DDD¡¡¡. �n��âó4(1)b0�A����T-
Ï2ÞÝó

4(1)�E, J¢|-
ÍÞó4(1)Ñ@? ¢µÏ2ÞÎ®�ÿÕ£

°.¡, 9Î�cõÝ®°, bAu®¯“�K”£�Í�W? J�¡

1 , K���-
ÎýÝ��ÍÞÎ®£°“Ñ@”? �ú�×Å,

3Ù��, E!×Ì?��, Nß�b�!Ý.¡�¬¢ïÑ@, Q

��G3xÌ, TG3Ù�PÝ.¡�ó4(1)ÛjEÒ�s®, �

ãGãI5øÍÝ��, A¢áÒ��Ë8~b
¢?

6. 98O¼�ó.ØópÞB

Ø@��kÝ£�t�?�O Ð½*�Ý0¾£(Ç�?

ý0Ý^£)��b760ß#åh�t�?*�@�, @�G

�áøÍ�b735ßÎ��O Ð½�@�¡, �t�?¾

\
Î��O Ð½ïb665ß, Í�ËÑÎ��O Ð½

b660ß��®h�t�?*�Ý0¾£

(9)

(10)(11)�(;Wt

�5ó)

���T2µÝ�n
(9): 2, (10): 1, (11): 9�Ç0¾£

2
19�

DDD¡¡¡. ã�n.?hÞ®°Aì:

|“�”C“Î�”5½���O Ð½, CÎ��O Ð½�µÞ

�760ß�, b735ßÎ�, .hb25ß���?��, ¾\
Î�ï

b665ß, Í�ËÑÎ�ïb600ß�.hÎ�Ý735ß�, b

735− 660 = 75(ß)

�0¾
�; �b

665− 660 = 5(ß)
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�Q�0¾
Î��0¾�b

75 + 5 = 80(ß)�

.h0¾£

80

760
=

2

19
,

hÇ���TÝ�n�©Îuµh�°, JÎ�C�ï�0¾£,

5½

75

735
.
= 0.1020, C

5

25
= 0.2�

�ï�0¾£V
Î�ï�2¹�9��b²y&Æ×�X§�Ý

0¾£�
	�#å@�ï, u�
Î�, JXO�0¾£Þ
0.1020; u

�
�, JXO�0¾£Þ
0.2, ×4�?�XÛ0¾£(�©½À

r1Î�?ý0Ý“^£”)��Ah�, �b°�M? �÷9ø�,

�¥�ýîÝ0-, u��?ï��¥bn, J�0-:N-^%

�¢��Â�
¯@î, 80/760 = 2/19, �£©�Ý760Í#å@�ï, �0¾Ý

f£�9vÝÞÞó8t, À�ÿ×f£�¬�Þ�f£�ÕW^

£, µÿ�¯�Ý�h��f£, Û�£760ß�, �^2ã1ß, º

ã�òy�?ý0£NßÝ^£�h^£, ��4*��?ý0Ý

^£, �L�!�êt&#å@�Ý760ß
�^®ßÝøÍ, T�

K735:25�Ú
Ò��Î���Ýf», ÍJ2/19ô��	®�Ò

���^2ã1ß, Í�?ºb0�^£Ý£�Â�
9ì&Æ�×»(�?Z*(2010)p.37»9.4), 9v»�3bnf

�^£�ð�¨, |1��¡b¼T^¼(�TÎ�), l��ê�8

!(.h0¾£ù8!), �´)§�
»»». �ß	��
�.¹ðl�Ø»¼,hl���ê�
90%�Ç

uËb¼, Jb0.9�^£hl�ÓÑÝDT(�'©bÑ�ÞDT);
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u^b¼, Jb0.9Ý^£l�Ó�ÝDT�Ä�£]�î¿í

N5,000ßb1ß�bh¼�hl��>vP�, ¬ul�ÓÑÝD

T, J“6”�Ào�o×ø�
×MÝlã�®¯ÎÍw�#åh

l�?

���.|“Ñ”�ÑÝDT,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
.
= 0.0018�

ÛÛÛ. 3ÜÜó.�è�Ý“1��P»”, yÏÞ�“f�^£��h

�§”�, b9ì×ð:

Ø×lã]°El�Ø×»¼b90%Ýã@£, ôµ

Î1, A��b�»¼Ýß�lã, £�b90%Ý^ºº

Ó¨&PDT; A�^b�»¼Ýß�lã, ôb90%Ý

^ººÓ¨YPDT��'�á�»ßý�b2%Ýß

ÿ�b�»¼, A�b×ß|hlã]°Ýlã��


&P, £��­��¼Ý^£
¢?

Í�Ýã@£, �î»��ê���L8!, 9Í@Î×�Ý:

°�0¾£�ã@£, ô�bv«Ý�L�.h�§�¢|ÍÞE

0¾£��9ø�)§Ý�L�

7. 99O¼�ó.ØóCÞÏ2Þ(�ó)

Øl{ë.ß3×g���, WºÓðV5g, v�áÍ5ó

�¿íó
705, ýã-
105�u�9g��Ý.ß�, �

^h�×�.ß, J9�.ßÝWº±y605Ý^£t#�

|ìø×ó4?
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(1) 0.16

(2) 0.32

(3) 0.34

(4) 0.68

(5) 0.84

���T2µÝ�n
(1)�
DDD¡¡¡. AÏ4Þ,Þê�1“WºÎðV5g”���WºãÂ0�100,

v;ð
JóÂ, �9Õ�óÏÞ���ðV5µãÂ��@ó/

��, Wº¬�ºbðV5µ, ©�|ðV5µ¼“�«”�

8. 100O¼�ó.ØópÞB


ý�*ä  �*Tiã, ó.�/��°40�!.¸à

�/èºÝBó�ÿa7Ví8Y�16g�ÿaÝÄ�Aì:

�^¼��N�!.Bó�ÝØ×�, ���¼Õ�b16Í

óC; A�óC
0,1,2,3,4`, ET7VY�ÿÕÑ«; �óC


5,6,7,8,9`, ET7VÿÕD«�Ø!.JÕÝ×�óCµ

�
:

0612 9683 4251 9138

�!.�ÕY��¨Ñ«Ý^£395%*TiãìÝ*ä 

 : [p̂ − 2
√

p̂(1−p̂)
n

, p̂ + 2
√

p̂(1−p̂)
n

]�J�!.XÿÕÝ���,

2
√

p̂(1−p̂)
n

=
(9)
√

(10)

32 �(;
t�qP)

���T2µÝ�n
(9):3, (10):7, Ç2
√

p̂(1−p̂)
n

= 3
√

7
32 �

DDD¡¡¡. 9ÞÅ^®Þ�X�16ÍóC�, b9Í
0,1,2,3,4, Æp̂ =

9/16�Þp̂�áX�2PÇÿ�©Î9Ë�Þ, Mb�¢Ù�æ¼?
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��ÏëO(Ó»100O), :¼*ä  "^Þê��Ý�

t¡&Æ¼:PISA(the Programme for International Student

Assessment, »j.ß�æÝ��i, ¬Èå?.ß�â»��"

ÝC{��)2006ó.øÍ�ÞM179, 9Î×¼Ù�Þê�

9. ®Þ: «Â

éÚxêÓ¨Ýì%¬ 0:

5�%��î, �1998OÕ1999O«Ânó�bº»Ýî

>6�

-

6

505

510

515

520N
O
«
Â
n
ó
�

1999O

1998O

¯-
9�xêEyî%Ý�ÕÎÍ)§? �¶�×Í§ã

¼Y¹¯Ý�n�

�5

�r21: �, �)§�¼�&Æ:ÕÝ©ÎJÍ%�ÝÍ�×

�I5�

• �)§, 6�îJÍ%��

• &�-
£Î)§Ý�Õ, .
A��î�%Ý�, -�

:Õ«ÂnÝóê©ÎD�î>�

• �)§, .
�©àÝ%�î]Ý�I5�A�:Õ�

%ã0Õ520Ý�µ, -á¼î>»��Î£���
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• �, £©Î.
�%�¯ßÆÿóCº»î>�:óC

¦�¬�9�

DDD¡¡¡. Õ9«Ânî>���Õº», ¬&©:¦�Ý«Ânó

Â���, ô!:sß^£����|v�1002MyþÝt&S

�
»�1968OS�
9.95J, 2009OJ
9.58J, N10O¿í"�

Õ0.1J�.hu3Øgf��, ØóWÞt&S�.
0.2J, 4©

"ÝV2%, ª����Þ�Q 0, -
Î“º»”
M�jEÍÞ,

&Æ�×�(Aì�
�'NO«Ân�ó�XbB(520, 0.977)5µ��n = 520, p =

0.977�J

E(X) = np = 508.04,
√

Var(X) =
√

np(1− p)
.
= 3.418�

.npCn(1− p)/�y5, ãðV�«, ÿ

P (X ≥ 515)
.
= P (

X − np√
np(1− p)

≥ 515− 508.04

3.418
)

.
= P (Z ≥ 2.036)

.
= 0.0209

(@j^£ÂV
0.0198)�3Ù��, ×�¯ÎÍÈ“�½”, Ûµs

ß^£����ãy3î��'ì, 0.0209Ý^£ÕÎÈ�, X|�

xê��Õ¬P���

\ï��¥�ÕÝ, &ÆXã�¼D¡ÝÞê, ¬Î�â101O

Ý�101OÝë	�Þ��^£�Ù�I5, /Î�â�*ä 

 bnÝ, �9Î4�à)T^£]«Ý, 9vÞê´�ºbÊ

È��3Ï8ÞÝD¡�, &Æ\�1“:¼*ä  "^Þê��
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