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Á �

?nÚ©Û“�I1Êg<�Ê�”êâ, Ì�)û±eü�¯K: �´©ÛK�Oå�)�Ï�

ÚK�§Ý; �´ýÿOå�)VÇ, ��£��(Ç98%±þ.

'�c: Logistic£8, <�Ê�, Ïf©Û, ©Û�ýÿ.

Æ�©aÒ: O212.

§1. Ú ó

3·I, ¢1Oy)�, ��<�êþ, Jp<���´¢yy�zï�÷�8I�

�ûü. ¥I<�uÐ²{
20V50c�Ú60c�ÃOy�p�O�!70c�)�Y²

��ÌÝeüÚ80c��þ}ÅÄ�, <�Ñ)Ç3éá��mSeü
��±þ, ¿Ä

�þ�¤
dDÚ�pÑ)!pk�!pO��<��.�$Ñ)!$k�!$O��<

��.=C. du<�=CÚ$)�Y²¿�����¬²L�uÐ¢yg,=C, 3

$)�Y²���E,kr����³Þ, ?Û	Ü�¸�CzÑ�UÚu)�Y²�Å

Ä. ·I�<�/³ØNW*, k7�©ÛK�Oå�)�Ï�ÚK�§Ý±9ýÿ�)

VÇ.

§2. �.ÀJ

2.1 êâ59½ÂCþ

êâ5: 2000c�I1Êg<�Ê�0.95j�Ä�êâ.

ÏCþ: �Oå¤)fåê�u�u3�, @��), y�1; ÄK�0.

gCþ: c#X1; 4�¡ÈX2; r�5�X3: �à��1, ÄK�0; ¬xX4: �ê¬x

�1, ÄK�0; Æ{X5: �þLÆ�0, �Æ�1, Ð¥�2, p¥�3, p¥±þ�4; 6Ä§

∗�®½g,�ÆÄ7(1154005)Úp�Æ�Æ¬Æ�:;��ïÄ7(20131103120027)]Ï.

�©2013c12�30FÂ�, 2015c4�25FÂ�?Uv.
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ÝX6: �6Ä�0, {S6Ä�1, ª{6Ä�2, ª�6Ä�3; 4Ã	ppNá�X7: Æ7

�0, <��1, g5·vè�2, Ù¦�3; ´ÓG¹X8: �´�0, Ð´�1, l´�2, 2´

�3; ó�G¹X9: kó��1, ÄK�0.

2.2 �.ÀJ

Logistic£8�.´é�©aÏCþ?1£8©Û�A^��ÊH�õ�z©Û�{.

�.Xe(�LAÚH�f, 2001):

ln
( pi
1− pi

)
= α+

k∑
l=1

βlxli,

Ù¥pi = P(yi = 1|x1i, x2i, . . . , xki), yi = 1L«1i��ACþu), yi = 0KL«�u).

§3. Ïf©Û

3“ÊÊ”êâ¥, Cþ�m�3�½��''X. �¢yü�Ú�ØCþm�'5ù

ü�8�, ÄkÀJéêâ?1Ïf©Û. ²L�EÁ�, ��\À�Cþ�3�k9�g

Cþ�Ä:þ, \\pÄ�: c#×¬x!c#2×¬x!c#3×¬x!ó�G¹×r�
5�!4Ã	ppNá�×´ÓG¹, í�ó�G¹!c#!´ÓG¹�, �11�Cþ.

3.1 (½úÏf

�¦Ñc4�úÏf�\È�zÇ�

1

11

4∑
j=1

11∑
i=1

l2ij = 82.867%,

�L
80%, ù`²c4�úÏfB�)º�kCþ&E. Ïd, �òúÏf�ê(½�4.

(½úÏf�ê�, �OrúÏféCþ�)ºå, �éÏfÝ
?1^=, 3dÀJ

��4�{?1^=(JohnsonÚWichern, 2001). �â^=��Ïf¤©Ý
�±�Ñ:

(1) �11�úÏfF1k'�Cþk: ¬x!c#×¬x!c#2×¬x!c#3×¬
x. Ïd, ·���r11�úÏf)º��<�µÏf.

(2) �12�úÏfF2k'�Cþk: Æ{!r�5�!ó�G¹×r�5�. Ïd,

·���r12�úÏf)º��<²{G¹Ïf.

(3) �13�úÏfF3k'�Cþk: 4Ã	ppNá�!4Ã	ppNá�×´Ó
G¹. Ïd, ·���r13�úÏf)º��<²LG¹Ïf.

(4) �14�úÏfF4k'�Cþk: 4�¡È!<
6Ä§Ý. Ïd, ·���r

14�úÏf)º��<)¹½G¹Ïf.
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3.2 O�Ïf�©

lÏf�©Ý
�±¦ÑÏf�©¼ê:

F1 = − 0.015X2 + 0.145X3 + 0.943X4 − 0.195X5 − 0.052X6 + 0.017X7

+ 0.990X1X4 + 0.986X2
1X4 + 0.953X3

1X4 + 0.147X3X9 + 0.031X7X8,

F2 = 0.290X2 + 0.870X3 − 0.091X4 − 0.677X5 − 0.234X6 + 0.318X7

− 0.099X1X4 − 0.099X2
1X4 − 0.096X3

1X4 + 0.843X3X9 − 0.337X7X8,

F3 = 0.041X2 + 0.240X3 − 0.032X4 − 0.235X5 + 0.005X6 + 0.919X7

− 0.040X1X4 − 0.045X2
1X4 − 0.047X3

1X4 + 0.244X3X9 + 0.912X7X8,

F4 = 0.692X2 − 0.165X3 − 0.003X4 + 0.201X5 − 0.741X6 + 0.045X7

+ 0.008X1X4 + 0.017X2
1X4 + 0.023X3

1X4 − 0.072X3X9 + 0.044X7X8.

§4. [Ü�.

ÏLõgÁ�uy, òc#©�15–29�Ú30–50�üã�, [ÜÑ�Logistic£8�.

��n�. ù�y©÷vÙAk����µ, 3“1Êg<�Ê�”�, 30–50��Oåu60–

80c�·), 60–80c�´<�Ñ)ÇlÃOy�p�O���ÌÝeü��Ï; 15–29�

�Oåu80c�±�·), 80c�±�´<�Ñ)Çþ}ÅÄ��Ï. Ïd, ±80c��.

�éc#y©, 80c�±c, )�Y²Ä�ØS, =éA“ÊÊ”�30–50�Oåêâ; 80c�

±�, )�Y²þ}ÅÄ, =éA“ÊÊ”�15–29�Oåêâ.

^Ïf©Û���4�úÏf(�<�µÏf!�<)¹½G¹Ïf!�<²{G¹

Ïf!�<²LG¹Ïf)Ú��pÄ�(�<²LÏf×�<²{Ïf)[ÜLogistic£8

�.. Äkò±þ5�CþÑ��ÿÀgCþ, ,�d�å�.m©, Cþ�Æ�â'©u

��VÇ���g?\�§, éu\\��§�Cþ, 2�âq,'u�VÇ��£Ñ�

§, �ª¤�Cþ=��.gCþ(�LAÚH�f, 2001).

4.1 [Ü15–29�êâ�Logistic£8�.

p =
exp(−4.734− 0.729F1 + 1.118F2 + 0.22F3 + 0.067F4 − 0.384F2 × F3)

1 + exp(−4.734− 0.729F1 + 1.118F2 + 0.22F3 + 0.067F4 − 0.384F2 × F3)
. (4.1)

dª(4.1)�±wÑ, Ø~ê�±	�<²{G¹Ïf�£8Xê��, `²�<²{

G¹ÏféOå�)VÇ�K���wÍ, ��<²{G¹Ïfk'�Cþ�Æ{!r

�5�Úó�G¹, �é{`, =Æ{!r�5�Úó�G¹éOå�)VÇ�K�´�
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�wÍ�. Ïd, ü$Oå�)�VÇ�±Ì�lÆ{!r�5�Úó�G¹ùA�¡\

Ã.

L1 Ã ©aL

ýÿ�

*ÿ� ýÿ�� (@��

�)
%

�)
%

Ä ´ Ä ´

�)
Ä 29900 0 100.0 30389 0 100.0

´ 449 0 0.0 480 0 0.0

oz©' (%) 98.5 98.4

lL1�±wÑ, dýÿ��(�ÅÄ��50%�êâ)ïá£8�.¿^T�.O�

ýÿ����(Ç�98.5%, dýÿ��ïá£8�.¿^T�.ýÿ(@��(,	

�50%�êâ)��(Ç�98.4%, ò��©�üaïáÃ ©aL�Ð?´;�
^�|

êâïá�.�, q^T|êâ�)ýÿ�©aL. Ó�, lL1��wÑ, T�.éuØÓ

���ýÿ�(Ç�C, �Ò´�.�ýÿO(5´½�.

4.2 [Ü30–50�êâ�Logistic£8�.

ÏLÓ��IOÚ�{, �±�Ñ30–50�êâ�Logistic£8�., ¿�T�.(@

���ýÿO(Ç���
80%±þ.

p =
exp(−2.072 + 0.291F1 + 1.701F2 + 0.053F3 + 0.311F4 − 0.085F2 × F3)

1 + exp(−2.072 + 0.291F1 + 1.701F2 + 0.053F3 + 0.311F4 − 0.085F2 × F3)
. (4.2)

4.3 ©ã�Logistic£8�.

p =



exp(−4.734− 0.729F1 + 1.118F2 + 0.22F3 + 0.067F4 − 0.384F2 × F3)

1 + exp(−4.734− 0.729F1 + 1.118F2 + 0.22F3 + 0.067F4 − 0.384F2 × F3)
,

15 ≤ X1 ≤ 29;

exp(−2.072 + 0.291F1 + 1.701F2 + 0.053F3 + 0.311F4 − 0.085F2 × F3)

1 + exp(−2.072 + 0.291F1 + 1.701F2 + 0.053F3 + 0.311F4 − 0.085F2 × F3)
,

30 ≤ X1 ≤ 50.
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4.4 £8XêwÍ5u�

L2 ?\£8�§�Cþ

15–29� �µÏf ²{Ïf ²LÏf )¹½Ïf ²LÏf×²{Ïf
�.Xê -0.729 1.118 0.220 0.067 -0.384

WaldÚOþ 62.473 255.572 22.768 4.003 47.042

30–50� �µÏf ²{Ïf ²LÏf )¹½Ïf ²LÏf×²{Ïf
�.Xê 0.291 1.701 0.053 0.311 -0.085

WaldÚOþ 1398.978 6479.913 11.042 937.370 19.391

lL2�±wÑ, ÃØc#315–29��´30–50���., ¤^gCþ(�<�µÏf!

)¹½Ïf!�<²{Ïf!�<²LÏf!�<²LÏf×�<²{Ïf)�WaldÚ

Oþþ�u3.841, ¤±§�Ñ3α = 0.05Y²þÚOwÍ. Ï±þ5�gCþéuOå�

)�VÇÑkwÍK��.

§5. ( Ø

Logistic£8�.3ïÄ<�ÚO¥k��A^d�,ÏLïáLogistic£8�., é

·I�“1Êg<�Ê�”êâ?1©Û, ��Xe(Ø:

(1) ÏL�þÁ�uy, éK�Ï�c#?1©ã���©ã�., éu15–29�Oå

�)�Äkér�ýÿUå, ��£��(Ç98%±þ.

(2) �<²{G¹ÏféOå�)K���wÍ, ¿�, �<²{G¹ÏféuOå�

)VÇäk��^, ��<²{G¹Ïfk'�Cþ�)Æ{!r�5�Úó�G¹, �

é{`, Æ{!r�5�Úó�G¹éOå�)�Ä�K�´��wÍ�. Ïd, ü$Oå

�)�VÇ�±Ì�lÆ{!r�5�Úó�G¹ùA�¡\Ã.

ë � © z
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