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Ãº¹כ\V8£¤�Ér �̧��H Òqtíß�&h� �Ö̧1lx�̀¦ Ãºwn��l� 0Aô�Ç l�ìøÍs� ÷&l� M:ë�H\� Ãº¹כ�� #QÖ¼ &ñ


�̧ µ1ÏÒqt½+É ��\�����	כ @/ô�Ç ~½Ó�¾Ó$í
\� @/�#� �������9�¦ {9�ìøÍ&h�Ü¼�Ð [O�ë�H�̧��\�¦ s�6 x�t�

ëß� Áº6£x²ú� x9� Ô�¦$í
z�́ô�Ç 6£x²ú�Ü¼�Ð ����#� [O�ë�H6£x²ú� ��«Ñëß�Ü¼�Ð Ãº¹כ\�¦ \V8£¤�l�\���H ÂÒ

7á¤���. ����"f Ãº¹כü< �'aº�� e����H ���Ãº\�¦ s�6 xô�Ç ì�rÀÓ�̧+þAÜ¼�Ð [O�ë�H�̧��_� Ãº¹כ\V8£¤�̀¦

�Ð&ñ
��¦�� �%i���. �:r �7Hë�H\�"f��H [O�ë�H�̧��\�¦ :�x�#� î̈
�� ½+É Ãº e����H f��]X�&h���� Ãº¹כü<

:�x>�&h� �̧+þA�̀¦ s�6 xô�Ç çß�]X�&h� Ãº¹כ\�¦ �D¥½+Ë�#� "fq�Û¼ Ãº¹כ\�¦ \V8£¤���H �D¥½+Ë �̧+þA�̀¦ ]j

r���¦�� ô�Ç��.

ÅÒ¹6כ x#Q: �Ðt�Û¼hË: �r)�̧+þA, "fq�Û¼ Ãº¹�̧כ��, �D¥½+Ë�̧+þA.

1. "V*́0

#Q�"� l�ï�r\� _��#� Ãº¹כ\�¦ \V8£¤ô�Ç����H ��Ér	כ p�A�\� @/ô�Ç Ô�¦SX�z�́$í
�̀¦ ×�¦s��¦ Ãº'����¦

�� ���H &ñ
Õþ�\� @/ô�Ç _���\�¦ ���&ñ
���HX< B�Äº ×�æ¹כô�Ç %i�½+É�̀¦ ô�Ç��. {9�ìøÍ&h�Ü¼�Ð &ñ
K���� #Q
�"� �©�¾¡§\� @/�#� ½̈B����� ½̈{9���¦�� ���H Ãº|¾Ó�̀¦ Ãº¹כ�� &ñ
_�� 9 Ãº¹כ|¾Ó�Ér �©�¾¡§_� éß�

0A�����s� �|ÃÌ���� 7£x����¦ éß�0A�����s� �©�5px���� y���è���H :£¤$í
s� e����. Ãº¹כ��H ½̈B���
_� 6 ¤}©��©�I�, �è1pq, ����� 1px\� _��#� ���&ñ
�)a��. Ãº¹כ\V8£¤�Ér �̧��H Òqtíß�&h� �Ö̧1lx�̀¦ Ãºwn��l�
0Aô�Ç l�ìøÍs� ÷&l� M:ë�H\� @/éß�y� ×�æ¹כ� 9 Ãº¹כ�� #QÖ¼ &ñ
�̧ µ1ÏÒqt½+É ��\�����	כ @/ô�Ç ~½Ó�¾Ó�̀¦

]jr��#��� ô�Ç��. f��]X�&h�Ü¼�Ð r��©�_� Ãº¹כ\�¦ �̧���l�0AK� {9�ìøÍ&h�Ü¼�Ð [O�ë�H�̧��\�¦ s�6 x�
#� Ãº¹כ\�¦ ������t�ëß� Áº6£x²ú� x9� Ô�¦$í
z�́ô�Ç 6£x²ú�Ü¼�Ð ����#� [O�ë�H6£x²ú� ��«Ñëß�Ü¼�Ð Ãº¹כ\�¦

\V8£¤�l�\���H ���ø@$í
s� ÂÒ7á¤���. ¢̧ô�Ç Ãº¹כ_� 7áxÀÓ\� ���� [O�ë�H�̧�� r� l�Õüt&h� ë�H]j M:ë�H
\� ü@ÂÒ 8̈��â
���¹כ x9� Ãºéß�&h� �_���¹כ �&³�©�s� �¦&ñ
÷&%3����¦ ��&ñ
��¦ Ãº¹כ\�¦ \V8£¤���H �â
Äº

�� ú́§��. ����"f s�[þt �\���¹כ #Q�"� ���1lxs� ��������� \V8£¤ °ú̀�כ¦ F�����ÐK��� ô�Ç��. �:r ���½̈��H
l��'a\�"f Ãº'����¦ e����H "fq�Û¼\� @/ô�Ç Ãº¹כ\V8£¤\� �í&h��̀¦ ¿º�¦ "fq�Û¼ Ãº¹כ\�¦ \V8£¤��¦

�� ô�Ç��. {9�ìøÍ&h�Ü¼�Ð Ãº¹כ\�¦ \V8£¤���HX< [O�ë�H�̧��ô�Ç 6£x²ú� ��«Ñëß��̀¦ s�6 xô�Ç����� [O�ë�H�̧��
_� q� ³ð�:r�̧	�_� ���ø@$í
\� _��#� ���&ñ
�)a��. ����"f Ãº¹כ\� %ò
�¾Ó§4�s� e����H ���Ãº\�¦ s�6 xô�Ç
�Ðt�Û¼hË: �r)�̧+þAÜ¼�Ð �Ð&ñ
�<ÊÜ¼�Ð+� s��Qô�Ç �̧	�\�¦ ×�¦s��9�¦ �%i���.
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2) (449-714) �â
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[O�ë�H�̧��\�¦s�6 xô�ÇÃº¹�̧כ����H �̂�#3�8̈�1px (2000)�Ér�í�¦5Åq�©�q��'aº��r��©�\V8£¤\�e��#Q"f
\V8£¤@/�©�_�:£¤$í
�̀¦�¦�9�#�ë�H�½Ó�̀¦[O�&ñ
���H~½ÓZO�_����������ë�H��\�_�ô�Ç4Sq��s�~½ÓZO��̀¦

&h�6 x�#� 6£x²ú�_� ���ø@$í
�̀¦ Z�}s���H [O�ë�H�̧�� l�ZO��̀¦ �è>h�%i���. ¢̧ô�Ç z���â
�B 1px (2001)�Ér
&ñ
x9�8£¤&ñ
l�Õüt Ãº¹�̧כ��\� @/�#� ì�r$3��%i��¦ [O�ë�H6£x²ú�\� @/ô�Ç ���ø@$í
�̀¦ Z�}s�l� 0AK� 6£x²ú�

��\�>� SX���� ����o�̧��\�¦ #î
'���%i���. Õª�Q�� [O�ë�H�̧��_� 6£x²ú�\� @/ô�Ç ���ø@$í
_� î̈
����H @/
ÂÒì�r�Ér ÅÒ�'a&h���� �'a&h�\�"f K�$3��>� �)a��. Õª�QÙ¼�Ð f��]X�&h���� Ãº¹כ\V8£¤ ~½ÓZO���� [O�ë�H�̧��
~½ÓZO�\� @/�#� çß�]X�&h�Ü¼�Ð �Ð&ñ
K� ×�¦ Ãº e����H �D¥½+Ë�̧+þAs� ¹כ��9���.
�:r �7Hë�H\�"f��H [O�ë�H�̧��\�¦ :�x�#� î̈
�� ½+É Ãº e����H f��]X�&h���� Ãº¹כü< :�x>�&h� �̧+þA�̀¦ s�

6 xô�Ç çß�]X�&h� Ãº¹כ\�¦ �D¥½+Ë�#� "fq�Û¼ Ãº¹כ\�¦ \V8£¤���H �D¥½+Ë �̧+þA�̀¦ ]jr���¦�� ô�Ç��. ��6£§
]X�\�"f��H "fq�Û¼ Ãº¹כ\V8£¤\� ¹ô�Çכ��9 [O�ë�Hë�H�½Óõ� Ãº¹כ ì�rÀÓ\� ��6 xs� ��0pxô�Ç �Ðt�Û¼hË: �r

)�̧+þA\� @/�#� �7H��¦, 3]X�\�"f��H [O�ë�H�̧��ü< �Ðt�Û¼hË: �r)�̧+þA�̀¦ &h�6 xô�Ç "fq�Û¼ Ãº¹כ
\V8£¤\� @/ô�Ç \V]j\�¦ �7H_��%i���. ��t�}�� 4]X�\�"f��H �'aº���)a ����:r\� @/K�"f �7H_��%i���.

2. �®�Qr�Å/�Ùÿ ��f£ rXæNùý�÷³èÐü Ë�ì ¾·cÔ�±�¬B�!

l��'a\�"f Ãº'����¦ e����H "fq�Û¼ Ãº¹כ\�¦ \V8£¤�l� 0Aô�Ç [O�ë�H�̧��\�"f 6£x²ú�@/�©���_� &ñ


SX�ô�Ç "fq�Û¼ Ãº¹כ\�¦ ·ú�l� 0A�#� ú́§�Ér �½Ó3lq�̀¦ [O�ë�H�#��� �t�ëß� :£¤$í
�©� �½Ó3lq_� Ãº��H ]jô�Ç

&h�s�l� M:ë�H\� 6£x²ú�@/�©���[þt_� 6£x²ú�Ò�¦ x9� [O�ë�H ��«Ñ_� ò́õ�$í
�̀¦ 0A�#� l��:r&h���� :£¤$í
ëß�

�̀¦ �¦�9�#� �:r ���½̈\�"f��H "fq�Û¼ Ãº¹כ #�ÂÒ_� [O�ë�H�̧��ü< [O�ë�H\� _�ô�Ç "fq�Û¼ Ãº¹כ_� ���

ø@$í
�̀¦ �Ð&ñ
�l� 0AK� Ãº¹#כ�ÂÒ\�¦ 7áx5Åq ���Ãº�Ð ���H �Ðt�Û¼hË: �r)�̧+þA�̀¦ s�6 x�%i���. ��
��"f "fq�Û¼ Ãº¹כ\V8£¤�̧+þAÜ¼�Ð [O�ë�H�̧��ü< �̧+þA_� ��×�æu� ½+ËÜ¼�Ð �D¥½+Ë�̧+þA�̀¦ �̧Ø�¦�%i���.

2.1. �®�Qr�Å/�Ùÿ ��f£ rXæNùý �÷³èÐü

"fq�Û¼ Ãº¹כ #�ÂÒ\�¦ ·ú�l�0Aô�Ç f��]X�&h���� ~½ÓZO��Ér Ä»ò́ �̧|9�éß�\� @/�#� >h��� @/ >h���, Äº
¼#� <�Ê�Ér ����o ���'�ÂÓ\�¦ :�xK� Ãº¹כ #�ÂÒ\�¦ [O�ë�H���H ~½Ód���̀¦ ��6 x��¦ e����. s���� �̧|	� �\�
"f 6£x²ú���[þt�Ér ���©�&h� ����o\� @/K�"f #QÖ¼ &ñ
�̧ Ãº¹כ _����� e����Ht�\�¦ @/²ú��>� �)a��. �
t�ëß�, "fq�Û¼ Ãº¹כ #�ÂÒ��H 6£x²ú���_� _���ü< 0px§4�\� ß¼>� _��>r� 9 6£x²ú���[þt�Ér "fq�Û¼ Ãº¹כ
#�ÂÒ\� @/ô�Ç ���&ñ
�Ý¶���� ��m���� Ãº¹כ\� @/ô�Ç Ô�¦SX�z�́ô�Ç ²ú����Ü¼�Ð "fq�Û¼ Ãº¹כ #�ÂÒ\�¦ 8£¤&ñ


���HX< q� ³ð�:r �̧	��� µ1ÏÒqt½+É Ãº e����. "fq�Û¼ Ãº¹כ\� @/ô�Ç \V8£¤�̀¦ �l� 0AK� {9�ìøÍ&h�Ü¼�Ð
��6 x÷&#Q t���H ë�H�½ÓÜ¼�Ð ��6£§õ� °ú �Ér [O�ë�Hë�H�½Ó�̀¦ s�6 x�#� ��«Ñ\�¦ %3���H��.

ë�H�½Ó) )�() l��'a)��H \O�Áº\� �'aº���)a "fq�Û¼\�¦ ~ÃÎ�̀¦ _����� e��_þvm���?
1) e���� 2) \O���

f��]X� [O�ë�H�̧��\�"f µ1ÏÒqt½+É Ãº e����H �̧	�\�¦ ��6£§_� :�x>�&h� �̧+þAÜ¼�Ð �Ð&ñ
�#� "fq�Û¼ Ãº

¦�\¹כ \V8£¤��¦�� ô�Ç��.
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³ð 2.1: [O�ë�H x9� �̧+þA\� _�ô�Ç Ãº¹כì�rÀÓ

z�́]jÃº¹#כ�ÂÒ
8úx½+Ë

e���� \O���

[O�ë�H\� _�ô�Ç e���� n
(1)
1C n

(1)
1M = n

(1)
1 − n

(1)
1C n

(1)
1

Ãº¹#כ�ÂÒ \O��� n
(1)
2M = n

(1)
2 − n

(1)
2C n

(1)
2C n

(1)
2

�̧+þA\� _�ô�Ç e���� n
(2)
1C n

(2)
1M = n

(2)
1 − n

(2)
1C n

(2)
1

Ãº¹#כ�ÂÒ \O��� n
(2)
2M = n

(2)
2 − n

(2)
2C n

(2)
2C n

(2)
2

2.2. �®�Qr�Å/�Ùÿ ��f£ ¾·cÔ�±�¬B�!

[O�ë�H�̧��ü< �Ðt�Û¼hË: �r)�̧+þAÜ¼�Ð íß�Ø�¦�)a \V8£¤Ãº¹כü< z�́]jÃº¹כ\�¦ q��§�#� &h�×�æÒ�¦s�

Z�}�Ér \V8£¤Ãº¹כ\� �©�@/&h�Ü¼�Ð 	�H ��×�æu�\�¦ &h�6 x�#� ��6£§õ� °ú �Ér d��Ü¼�Ð �D¥½+Ë \V8£¤�̧+þA�̀¦

�̧Ø�¦½+É Ãº e����.
Dt = ωtD

(1)
t + (1− ωt)D

(2)
t . (2.1)

#�l�"f Dt��H t r�&h� l�\O�_� Ãº¹כSX�Ò�¦, D
(1)
t �Ér t r�&h� l�\O�_� [O�ë�H�̧�� Ãº¹כ, D

(2)
t �Ér t r�

&h� �Ðt�Û¼hË: �r)�̧+þA_� Ãº¹כSX�Ò�¦ Õªo��¦ ωt�Ér t r�&h�\�"f_� ��×�æu�s���. ��×�æu�_� ���&ñ
�Ér
��6£§õ� °ú ��.
0A_� ³ð 2.1\�"f [O�ë�H�̧��\�"f_� z�́|9��̧ÀÓÖ�¦(actual error rate)�Ér

AER(1) =
n

(1)
1M + n

(1)
2M

n
(1)
1 + n

(1)
2

(2.2)

s��¦ �̧+þA\�"f_� z�́|9��̧ÀÓÖ�¦(actual error rate)�Ér

AER(2) =
n

(2)
1M + n

(2)
2M

n
(2)
1 + n

(2)
2

(2.3)

s���. t r�&h�\�"f [O�ë�H�̧��_� z�́|9��̧ÀÓÖ�¦(actual error rate)õ� �̧+þA_� z�́|9��̧ÀÓÖ�¦(actual
error rate)�̀¦ s�6 x�#� �̧+þA\� &h�6 x÷&��H ��×�æu�\�¦ >�íß�����

ωt =
1−AER(1)

2−AER(1) −AER(2)
(2.4)

s���.

3. �®�Qr�Å/ O,0;.ã ��NM

ô�Ç²DG&ñ
�Ð�Ð ñ íß�\O�a�?�r\�"f��H 2006�̧� 8�Z4 17{9�ÂÒ'� 2006�̧� 10�Z4 30{9���t� &ñ
�Ð�Ð ñíß�
\O�\� 5Åqô�Ç ��\O��̂\�¦ @/�©�Ü¼�Ð z�́r��%i��¦ Õª �̧��\�"f �̧��@/�©� �̧|9�éß� 200>h \O��̂ ×�æ Ä»
ò́ �̧|9�éß� 163>h \O��̂ü< Ä»ò́ �̧|9�éß�\� �í�<Ê�)a 2006�̧� 8�Z4 s�Êê z�́]j�Ð µ1ÏÒqtô�Ç \O�ÁºÃº¹כ
16>h \O��̂\�¦ @/�©�Ü¼�Ð %3�#Q��� ���õ�\�¦ \O�ÁºÃº¹כ\� @/ô�Ç Ãº¹כ\V8£¤�̧+þA_� ì�r$3� ��YV�Ð ]jr�
��¦�� ô�Ç��.
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³ð 3.1: [O�ë�H6£x²ú� \O��̂ü< z�́]j�Ð Ãº¹כ�� µ1ÏÒqtô�Ç \O��̂_� ì�rÀÓ

z�́]j�Ð \O�ÁºÃº¹כ�� e��%3�~�� \O��̂
8úx½+Ë

e���� \O���

[O�ë�H6£x²ú�\�"f e���� 11 (6.75%) 53 (32.52%) 64 (39.26%)

\O�ÁºÃº¹כ_� Ä»Áº \O��� 5 (3.07%) 94 (57.67%) 99 (60.74%)

8úx½+Ë 16 (9.82%) 147 (90.18%) 163 (100.0%)

³ð 3.2: �Ðt�Û¼hË: �r)�̧+þA_� >�Ãº ÆÒ&ñ
 °úכ x9� p-°úכ

���Ãº >�Ãº ÆÒ&ñ
 °úכ p-°úכ

l�\O�ÂÒ[O� ���½̈�è���"é¶ 0.0579 0.0128

2005�̧� R&D ÈÒ��Ó�o 0.00224 0.0034

���t�d�� F�íß��Ý¶ �ÐÄ»Ãº 0.2105 0.0250

³ð 3.3: �̧+þAÜ¼�Ð ì�rÀÓô�Ç \O��̂ü< z�́]j�Ð Ãº¹כ�� µ1ÏÒqtô�Ç \O��̂_� ì�rÀÓ

z�́]j�Ð \O�ÁºÃº¹כ�� e��%3�~�� \O��̂
8úx½+Ë

e���� \O���

�Ðt�Û¼hË: �r)�̧+þA\�"f e���� 12 (7.36%) 24 (14.72%) 36 (22.09%)

\O�ÁºÃº¹כ_� Ä»Áº \O��� 4 (2.45%) 123 (75.46%) 127 (77.91%)

8úx½+Ë 16 (9.82%) 147 (90.18%) 163 (100.0%)

3.1. rXæNùý�¬��Qq"V?ê sDè�®�®� O,0�Æ�

[O�ë�H�̧��\�"f_� \O�ÁºÃº¹כ ì�rÀÓ³ð��H ��6£§_� ³ð 3.1õ� °ú ��.
[O�ë�H6£x²ú�\�"f_� \O�ÁºÃº¹כ�� e����H \O��̂�� ����̂ 163>h \O��̂ ×�æ 64>h \O��̂�Ð ����z�¤Ü¼ 9

Õª ×�æ z�́]j�Ð ���'õAô�Ç \O��̂�� 11>h \O��̂�Ð 17.19%�� z�́]j \O�ÁºÃº¹כ�� e��%3�~�� �Ü¼�Ð	כ ����z�¤
��.

3.2. �Ãd�¶��âã ÞO�é�¬B�!Qq"V?ê sDè�®�®� O,0�Æ�

��\O��̂_� Ãº¹כ½̈�̧\�¦ ·ú� Ãº e����H ÂÒ��&h���� &ñ
�Ð�Ð+� l�\O�ÂÒ[O����½̈�è���"é¶, 2005�̧� R&D
ÈÒ��Ó�o, ���t�d��F�íß��Ý¶�ÐÄ»Ãº1px�̀¦ �Ðt�Û¼hË: �r)�̧+þA_� 1lqwn����Ãº�Ð &h�6 x�#� >�Ãº\�¦ ÆÒ&ñ

ô�Ç ���õ���H ��6£§õ� °ú ��.
�Ðt�Û¼hË: �r)�̧+þAÜ¼�Ð ì�rÀÓì�r$3��̀¦ ���H �â
Äº\� 7áx5Åq���Ãº��� \O�ÁºÃº¹כ�� e������H SX�Ò�¦

s�{9�ìøÍ&h�Ü¼�Ð�����t�d��s�\O���H�â
Äº 0.5�Ð��ß¼���Ãº¹כ��e�����¦óøÍ&ñ
ô�Ç��.�:r�7Hë�H\�"f��H
2006�̧� s�Êê z�́]j�Ð î̈
�����7£x�̀¦ ���'õAô�Ç >hZ>� \O��̂\�¦ �̧���#� Ãº¹כ &h�×�æÒ�¦s� þj@/�� ÷&��H
óøÍ&ñ
 l�ï�r SX�Ò�¦ °úכs� 0.6Ü¼�Ð íß�Ø�¦÷&%3���. Ä»ò́ �̧|9�éß� 163>h \O��̂\�¦ @/�©�Ü¼�Ð �Ðt�Û¼hË: �r
)�̧+þA�̀¦ s�6 xô�Ç \O�ÁºÃº¹כ\� @/ô�Ç ì�rÀÓ³ð��H ³ð 3.3õ� °ú ��.
³ð 3.3\�"f \O�ÁºÃº¹כ�� e����H \O��̂�� ����̂ 163>h \O��̂ ×�æ 36>h \O��̂�Ð ����z�¤Ü¼ 9 Õª ×�æ
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³ð 3.4: �D¥½+Ë �̧+þAÜ¼�Ð ì�rÀÓô�Ç \O��̂ü< z�́]j�Ð Ãº¹כ�� µ1ÏÒqtô�Ç \O��̂_� ì�rÀÓ

z�́]j�Ð \O�ÁºÃº¹כ�� e��%3�~�� \O��̂
8úx½+Ë

e���� \O���

�D¥½+Ë�̧+þA\�"f e���� 10 (6.13%) 18 (11.04%) 28 (17.18%)

\O�ÁºÃº¹כ_� Ä»Áº \O��� 6 (3.68%) 129 (79.14%) 135 (82.82%)

8úx½+Ë 16 (9.82%) 147 (90.18%) 163 (100.0%)

z�́]j�Ð ���'õAô�Ç \O��̂�� 12>h \O��̂�Ð 33.33%�� z�́]j \O�ÁºÃº¹כ�� e��%3�~�� �Ü¼�Ð	כ ����z�¤��.

3.3. ¾·cÔ�± �¬B�!Qq"V?ê ���¾�e� Ë�ì �®�Qr�Å/

��×�æu���H 2006�̧� r�&h�\�"f [O�ë�H�̧��\�"f_� z�́|9��̧ÀÓÖ�¦(actual error rate) 0.356õ� �Ðt�
Û¼hË: �r)�̧+þA\�"f_� z�́|9��̧ÀÓÖ�¦(actual error rate) 0.172s� 9 d�� (2.4)\� _��#� ��×�æu���H
0.4375s���. 2006�̧� Ãº¹כ\V8£¤�Ér ��6£§_� d��Ü¼�Ð ³ð�&³s� ��0px���.

D2006 = 0.4375D
(1)
2006 + 0.5625D

(2)
2006.

#�l�"f D2006��H 2006�̧�r�&h�_�l�\O�_�Ãº¹כSX�Ò�¦, D
(1)
2006�Ér 2006�̧�r�&h�_�[O�ë�H�̧�� Ãº¹כ,

D
(2)
2006�Ér 2006�̧� r�&h�\�"f �Ðt�Û¼hË: �r)�̧+þA_� Ãº¹כSX�Ò�¦s���.
�:r �7Hë�H\�"f��H 2006�̧� s�Êê z�́]j�Ð î̈
�����7£x�̀¦ ���'õAô�Ç >hZ>� \O��̂\�¦ �̧���#� Ãº¹כ &h�×�æ

Ò�¦s� þj@/�� ÷&��H óøÍ&ñ
 l�ï�r SX�Ò�¦ °úכs� 0.8�Ð íß�Ø�¦÷&%3���. Ä»ò́ �̧|9�éß� 163>h \O��̂\�¦ @/�©�
Ü¼�Ð �D¥½+Ë �̧+þA�̀¦ s�6 xô�Ç \O�ÁºÃº¹כ\� @/ô�Ç ì�rÀÓ³ð��H ��6£§_� ³ð 3.4ü< °ú ��.
³ð 3.4\�"f \O�ÁºÃº¹כ�� e����H \O��̂�� ����̂ 163>h \O��̂ ×�æ 28>h \O��̂�Ð ����z�¤Ü¼ 9 Õª ×�æ

z�́]j�Ð ���'õAô�Ç \O��̂�� 10>h \O��̂�Ð 35.71%�� z�́]j \O�ÁºÃº¹כ�� e��%3�~�� �Ü¼�Ð	כ ����z�¤��.
2006�̧� r�&h�\�"f �D¥½+Ë �̧+þA\�"f_� z�́|9��̧ÀÓÖ�¦(actual error rate)�Ér 0.147�Ð 2006�̧� r�&h�\�
"f[O�ë�H�̧��\�"f_�z�́|9��̧ÀÓÖ�¦(actual error rate) 0.356õ��Ðt�Û¼hË:�r)�̧+þA\�"f_�z�́|9��̧
ÀÓÖ�¦(actual error rate) 0.172�Ð�� ���>� ����z�¤��.

4. l5æ*́0 Ë�ì �ø³¦Í ��ä��

�:r �7Hë�H�Ér "fq�Û¼\� @/ô�Ç Ãº¹כ\�¦ �̧���l� 0A�#� �&³�©�\�"f ��6 x÷&��H [O�ë�H�̧��~½ÓZO�_�

ë�H]j&h��̀¦ K�����l� 0Aô�Ç ~½Óîß�Ü¼�Ð [O�ë�H�̧�� ���\� "fq�Û¼\� @/ô�Ç Ä»ò́Ãº¹כ�� µ1ÏÒqt½+É ��0px

$í
�̀¦ 8£¤&ñ
���H �Ðt�Û¼hË: �r)�̧+þA�̀¦ ]jr���¦, [O�ë�H�̧��\�¦ :�x�#� \V8£¤�)a Ãº¹כü< �Ðt�Û¼
hË: �r)�̧+þA�̀¦ :�x�#� \V8£¤�)a Ãº¹כ\�¦ �D¥½+Ë�#� Ãº¹כ\V8£¤ �̧+þA�̀¦ ]jr���¦�� �%i���. [O�ë�H
�̧��\�¦ s�6 xô�Ç "fq�Û¼ Ãº¹כ��H 6£x²ú���_� _���ü< 0px§4�\� ß¼>� _��>r� 9 6£x²ú���[þt�Ér "fq�Û¼

Ãº¹כ #�ÂÒ\� @/ô�Ç ���&ñ
�Ý¶���� ��m���� Ãº¹כ\� @/ô�Ç Ô�¦SX�z�́ô�Ç ²ú����Ü¼�Ð "fq�Û¼ Ãº¹כ #�ÂÒ\�¦

8£¤&ñ
���HX< q� ³ð�:r �̧	��� µ1ÏÒqt½+É Ãº e��Ü¼Ù¼�Ð [O�ë�H�̧��\�"f µ1ÏÒqt½+É Ãº e����H �̧	�\�¦ �Ðt�

Û¼hË: �r)�̧+þAÜ¼�Ð �Ð&ñ
�#� "fq�Û¼ Ãº¹כ\�¦ \V8£¤�%i���. �:r ���½̈_� ���õ���H Ãº¹כ���� l�\O�
��� "fq�Û¼\� @/ô�Ç Ãº¹כ\V8£¤\�"f [O�ë�H�̧���Ð \V8£¤�)a Ãº¹כ_� z�́|9��̧ÀÓÖ�¦õ� �Ðt�Û¼hË: �r)�̧
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+þAÜ¼�Ð \V8£¤�)a Ãº¹כ_� z�́|9��̧ÀÓÖ�¦�̀¦ ×�¦{9� Ãº e����H �D¥½+Ë�̧+þA�̀¦ ]jr��%i���. ]jr�ô�Ç Ãº¹כ\V
8£¤ �̧+þA_� &ñ
�̧\�¦ Z�}>� ��9��� [O�ë�H\�"f_� �̧	�ü< �̧+þA\�"f_� ���Ãº���×þ�s� ×�æ¹כô�Ç ���Ãº��

|̈c �s� 9	כ ×�æ4�¤Ãº¹כ\� @/ô�Ç ë�H]j&h��̧ K�����#��� ½+É �.���s	כ
¢̧ô�Ç �:r �7Hë�H\�"f ]jr��)a [O�ë�H�̧��~½ÓZO�õ� �Ðt�Û¼hË:�r)�̧+þA_� z�́|9��̧ÀÓÖ�¦õ� �D¥½+Ë�̧+þA

_� ��×�æ°úכ�Ér ô�Ç ��t� ��YV\� Ô�¦õ�� 9, s�\�¦ 1lx{9�ô�Ç �&³z�́ë�H]j\� Õª@/�Ð &h�6 x�l�\���H ô�Ç>�
�� e����. �¾ÓÊê ���̧�çß�_� ��«Ñ»¡¤&h�õ� t�5Åq&h���� ���½̈\�¦ :�xK� �D¥½+Ë�̧+þA_� ��×�æ°úכ\� @/ô�Ç ���7£x
�̀¦ z�́r���¦ ]jr��)a ~½ÓZO��:r\� @/ô�Ç &ñ
SX��̧\�¦ 8£¤&ñ
�#� �&³�©�\�"f Ä»6 x�>� ��6 x½+É Ãº e����H

�̧+þAÜ¼�Ð µ1Ï���r�&��� ½+É �.���s	כ
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Mixture Model with Survey and a Statistical Model

Youn-Jong Kim1) Yong-Chul Kim2)

Abstract

In generally, we use a method of the survey to forecast the economic demands and

non-economic demands for a market trend. But we have a difficult problem to estimate

the demand for the marketplace objectively because the survey with the non-response

and the inadequate understanding on questionnaires did not provided the strong and

uniform forecast. Here, we proposed a method compounded of survey and a statistical

model to estimate the demand for the marketplace and discussed the mixture model

applied to the service demand on an agency.

Keywords: Logistic regression, survey, mixture model.
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