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0lx�@rÒqt�Ö̧t�³ð�̧����H 2000�̧�ÂÒ'� 0lx�@r��"é¶>hµ1Ï���½̈�è\�"f B��̧� z�́r����H �̧���Ð"f

:�x>�'õA5px���:�x>�s���.�:r���½̈\�"f��H 2005�̧�0lx�@rÒqt�Ö̧t�³ð�̧��\���6 x�)a"é¶��«Ñ\�¦s�6 x

�%i���. "é¶��«Ñ\� @/ô�Ç \�n�h�A õ�&ñ
�̀¦ ���2; Êê Áº6£x²ú�s� �í�<Ê�)a >h�̂\�¦ ]j���#� %3�#Q

��� 1,582 ��½̈\�¦ @/�©�Ü¼�Ð �%i�Ü¼ 9 8úx 146ë�H�½Ó ×�æ\�"f þj7áx ���×þ�÷&#Q��� 15ë�H�½Ó�̀¦ ×�æd��

Ü¼�Ð Áº6£x²ú� @/�̂\�¦ z�́r��%i���. z�́+«>\� ��6 x�)a @/�̂ZO�õ� y�� @/�̂ZO�_� ò́Ö�¦$í
�Ér ��«Ñ_�

7áxÀÓ\� ���� ��ØÔ>� &h�6 x÷&%3���. ���$� ���5Åq+þA ��«Ñ\� @/K�"f��H î̈
ç�H@/�̂, �r)@/�̂, Ãº

&ñ
�)a ÕªYUs� l�ìøÍ k-NN @/�̂(DU, DW, WU, WW) ~½ÓZO��̀¦ ��6 x�#� Áº6£x²ú��̀¦ @/�̂�

�¦ RMSE\�¦ s�6 x�#� z�́+«>���õ�\�¦ q��§�%i�Ü¼ 9, #3�ÅÒ+þA ��«Ñ\� @/K�"f��H þj���°úכ s�6 x,

SX�Ò�¦ @/�̂, �̧|	�ÂÒ þj���°úכ s�6 x, �̧|	�ÂÒ SX�Ò�¦ @/�̂, éß�í�H e��_� ��Ò��o @/�̂ ~½ÓZO��̀¦ ��6 x�

#� Áº6£x²ú��̀¦ @/�̂��¦ &ñ
SX��̧(Accuracy)\�¦ s�6 x�#� z�́+«>���õ�\�¦ q��§�%i���. z�́+«>���õ�

\� _����� ���5Åq+þA ��«Ñ\� @/K�"f��H �r)@/�̂ ¢̧��H ÕªYUs� l�ìøÍ k-NN @/�̂�� &h�]X���¦,

#3�ÅÒ+þA ��«Ñ\� @/K�"f��H ��Ò��o @/�̂�� ���©� &h�]X�ô�Ç �Ü¼�Ð	כ ����z�¤��.

ÅÒ¹6כ x#Q: @/�̂ZO�, Áº6£x²ú�, &ñ
SX��̧(Accuracy), RMSE(Root Mean Square Error).

1. "V*́0

:�x>�'õA�̀¦ q�2�©ô�Ç &ñ
ÂÒÂÒ%� x9� �'aº��l��'a\�"f��H ��«Ñ_� ò́Ö�¦&h� �'ao� x9� /BN³ð_� ³ðï�r�o 1px

_� ���ª�ô�Ç 3lq&h��̀¦ 0AK� �'aº�� ���rt�³ð\�¦ >hµ1Ï�#� ��6 x��¦ e����. ������²DG\�"f 1960�̧�@/ÂÒ
'��:r���&h�Ü¼�Ð��6 x�)a���rt�³ð��H 1970�̧�@/\�²DG?/\��è>h÷&l�r�����%i��¦,þj��H\���H���ë�H
ì�r��_� >¹üכ��9 3lq&h�\� ú́�2X ����o÷&�¦ >hµ1Ï÷&#Q ��6 x÷&�¦ e����. ~ÃÌ@/d��õ� s�%ò
@/ (1997)��H
{9�ìøÍ ���rt�³ð[þt�Ér ���²DGéß�0A�� {9�ìøÍ ²DG����̀¦ @/�©�Ü¼�Ð �l� M:ë�H\� 0lx�@rÒqt�Ö̧_� z�́I�\�¦ ��

�����¦ ì�r$3��#� 0lx�@rÒqt�Ö̧\� �'aº���)a ë�H]j K�����̀¦ 0AK� ��6 x÷&l�\���H ë�H]j�� e�����¦ �Ð��¤

��. ����"f 0lx�@rÒqt�Ö̧�̀¦ 0Aô�Ç t�³ð>hµ1Ï_� 
¹$íכ��9\� ���� Dh�Ðî�r t�³ð �̂>�\�¦ >hµ1Ï�#� &ñ
Õþ�
Ãºwn�_�l��í��«Ñ�Ð�Ö̧6 x½+É�9¹$כ�í
s�@/¿º÷&%3���.Äºo�����_���H@/�oõ�&ñ
\�"fíß�\O��o\�u�
Äº�2; >hµ1Ï&ñ
Õþ�Ü¼�Ð �̧r� ���½̈_� ;�¤µ1Ï&h� 7£x��ü< �8Ô�¦#Q �̧r� >�S\� 1px_� �'aº�� &ñ
Õþ�>hµ1Ï\� u�

Äº�2; �â
�¾Ó�̀¦ �Ð%i���. t�èß� Ãºz��#� �̧� çß� �©�@/&h�Ü¼�Ð ü@��� ~ÃÎ�� �:r 0lx�@r\� @/ô�Ç r�y��s� þj��H

1) (441-853) �â
l��̧ Ãº"é¶r� �Ý¶���½̈ "fé�H1lx 88-2, 0lx�@r���<Éª'õA 0lx�@r��"é¶>hµ1Ï���½̈�è, ���½̈��.

E-mail: joys@rda.go.kr

2) (150-093) �§���$���. "fÖ�¦r� %ò
1px�í½̈ ë�HA�1lx, ô�Ç²DG�¦6 x&ñ
�Ð"é¶ �¦6 x�̧��ì�r$3�G'p'�, ÂÒ���½̈0A"é¶.

E-mail: zzari90@work.go.kr

3) (441-853) �â
l��̧ Ãº"é¶r� �Ý¶���½̈ "fé�H1lx 88-2, 0lx�@r���<Éª'õA 0lx�@r��"é¶>hµ1Ï���½̈�è, ���½̈��.

E-mail: hdy@rda.go.kr
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F��̧"î
÷&�¦ e����H r�&h�\�"f 0lx�@r Òqt�Ö̧_� ëß�7á¤�̧ü< ¶ú©_� |9� �¾Ó�©�_� ë�H]j��H ×�æ¹כô�Ç �'ad����s�

��. s�\� ���� 0lx�@r��"é¶>hµ1Ï���½̈�è\�"f��H 1994�̧�\� %�6£§Ü¼�Ð 0lx�@rÒqt�Ö̧t�³ð\�¦ µ1Ïçß��%i���.
�t�ëß� s� t�³ð|9��Ér ���Ér l��'a\�"f µ1Ï³ðô�Ç ��«Ñ ×�æ\�"f 0lx�@rÒqt�Ö̧õ� �'aº��ô�Ç ��«Ñ\�¦ µ1ÏLY�

#�&ñ
o�ô�ÇÊêt�³ð�Ð]jr�ô�Ç��s���.z�́|9�&h�Ü¼�Ð0lx�@rÒqt�Ö̧õ��'aº���)a1lqwn�&h����t�³ðÒqtíß�x9	כ
µ1ÏÏãJ�Ér 2000�̧� �̧��\�"f %�6£§Ü¼�Ð s�ÀÒ#Q&�����¦ �̂¦ Ãº e����. �̧%ò
ņq 1px (2004)s� t�&h�Ùþ¡1pw
s� 0lx�@rÒqt�Ö̧t�³ð��H 0lx\O�·0lx�@r_� #�|	� ����o\� ���Ér 0lx�@rÒqt�Ö̧_� ����o\�¦ ]jr����H ô�Ç¼#� îß�&ñ


&h�s��¦ �̂>�&h���� t�³ðÒqtíß�s� s�ÀÒ#Q4R�� � 9, :£¤y� Y>� ��t� ÂÒë�H\� ]jô�Ç÷&l��Ð����H �Ð��
�íF�c&h�s� 9 7áx½+Ë&h���� 0A�©�&ñ
wn�s� ¦������õA÷&#Q'¹כ ½+É Ãº e����. ¢̧ô�Ç �̧%ò
ņq 1px�Ér 0lx�@rÒqt�Ö̧
t�³ð\� @/K� 0lx�@rÒqt�Ö̧\� �'aº���)a ���ìøÍ&h���� ���½Ó\� �'aô�Ç ô�Ç&ñ
÷&�¦ @/³ð&h���� �½Ó3lq_� >�|¾Ó�o

�)a '���̧���¦ &ñ
_���¦ e����.
0lx�@rÒqt�Ö̧t�³ðü< °ú �Ér ���rt�³ð ÷�rëß� ��m��� y��7áx �̧��\�"f %3�#Q��� ��«Ñ\���H �©�{©�y� ú́§

�Ér Áº6£x²ú�s� �>rF�� 9 s�\� @/ô�Ç %�o�\� @/ô�Ç ú́§�Ér ���½̈[þts� e��%3���. ���$� �̂�½©$í
 (2000)�Ér
���r·�â
]j�̧��\�"f ��¥y� µ1ÏÒqt���H Áº6£x²ú� ë�H]j\� @/K� Áº6£x²ú� @/�̂~½ÓZO�õ� @/�̂ò́õ�\� @/

K� ¶ú�(R�Ð�¦ ì�ríß�_� õ��èÆÒ&ñ
�̀¦ ·ú����Ðl� 0Aô�Ç #��Q ��t� ~½ÓZO��̀¦ ¶ú�(R�Ð��¤��. �̂�½©$í
 1px
(2005a)�Ér :�x>�'õA\�"f z�́r����H 0lx#Q���â
]j�̧��\�"f Áº6£x²ú�s� µ1ÏÒqtô�Ç 0lx#Q��\�¦ @/�©�Ü¼�Ð
��×�æ��Ò��o Áº6£x²ú� @/�̂ZO��̀¦ &h�6 x�%i��¦ Ãº&ñ
�)a Ô�o��s�áÔ ì�ríß�ÆÒ&ñ
ZO��̀¦ ��6 x�#� ���ø@�̧\�¦

����?/%3���. �̂�½©$í
 1px (2005b)�Ér J�V,��̧��\�"f Áº6£x²ú�Ü¼�Ð µ1ÏÒqt���H ÆÒØ�¦SX�Ò�¦�̀¦ �Ð&ñ
�
l� 0AK� ��×�æu�\�¦ ÂÒ#����H ~½ÓZO��̀¦ [O�"î
�%i���. �̂�F�F�g 1px (2004)�Ér ��>��̧��\�"f µ1ÏÒqt�
��H Áº6£x²ú� %�o�\�¦ 0AK� ��×�æu� �̧&ñ
~½ÓZO��̀¦ ��6 x�%i��¦ Ô�o��s�áÔ\�¦ :�xK� ì�ríß�ÆÒ&ñ
�̀¦ z�́r�

�%i���. �̂���� (2004)�Ér �â
z��t�%i�_� 0lx���â
]j�̧�� ��«Ñ\�"f µ1ÏÒqtô�Ç Áº6£x²ú� ��«Ñ\�¦ @/�̂�l�
0AK���Ò��o@/�̂ZO�,þj��H]X�@/�̂ZO�,ç�H|9�?/�½� ü�@/�̂ZO��̀¦��6 x�%i��¦Ãº&ñ
�)aÔ�o��s�áÔì�ríß��̀¦
½̈�#� y�� @/�̂ZO�_� ò́Ö�¦$í
�̀¦ q��§�%i���. �̂�%ò
"é¶õ� s�ÅÒ"é¶ (2003)�Ér 2000�̧� ���½̈ÅÒ×þ�8úx�̧
�� ��«Ñ\�"f �D¥��� ë�H�½Ó\� ô�ÇK� Áº6£x²ú� @/�̂\�¦ z�́r���¦�� �%i���HX<, s� M: ��6 x�)a @/�̂ZO�
�Ér CART\�"f %3�#Qt���H þj@/\V8£¤SX�Ò�¦�̀¦ s�6 x���H :�x>�&h� \V8£¤~½ÓZO�õ� CART\�¦ @/�̂8£x ½̈
$í
\� �Ö̧6 xô�Ç í�H	�&h� ��Ò��o @/�̂ZO�s� 9 @/�̂ZO�_� $í
0px�̀¦ î̈
���l� 0AK� F��̧�� ~½ÓZO��̀¦ :�xK�

�̧ì�rÀÓ\�¦ q��§�%i���. �̂�%ò
"é¶õ� �̧����â
 (1996)�Ér ³ð�:r�̧��\�"f �½Ó3lq Áº6£x²ú�\� ��6 x��0pxô�Ç
#��Q ��t� @/�̂ZO�[þt�̀¦ �è>h��¦ �̧_�z�́+«>�̀¦ :�xK� @/�̂ZO�[þt_� $í
0px�̀¦ q��§��¦�� �%i���.
�̧[j2�¤õ�s��'a]j (2006)��H²DG���|	�y©�·%ò
�ª��̧��\�"fÁº6£x²ú�s�d��y��ô�Ç 22>hë�H�½Ó\�@/K���×�æ
@/�̂ZO��̀¦ s�6 x�#� @/�̂\�¦ z�́r��%i���. ~ÃÌI�$í
õ� s�5px��� (1998)�Ér #3�ÅÒ+þA ��«Ñ\�"f µ1ÏÒqtô�Ç
Áº6£x²ú��̀¦ @/�̂�l� 0AK� þj@/Äº�̧ÆÒ&ñ
ZO��̀¦ �è>h��¦ Z�s�t�îß� ÆÒ&ñ
ZO��̀¦ ]jîß��%i�Ü¼ 9, ¿º
��t� ~½ÓZO�_� $í
0px�̀¦ q��§�l� 0AK� 1948�̧� p�²DG #��:r�̧��l��'a\�"f z�́r�ô�Ç p�²DG @/:�x§î
 Êê
�Ð_� t�t��̧\� �'aô�Ç \Vq��̧�� ��«Ñ (Bakerü< Laird, 1988)\�¦ ��6 x�%i���. ���+þA"é¶õ� �<H�è%ò

(2002)�Ér#3�ÅÒ+þA��«Ñ\�@/ô�Ç@/�̂~½ÓZO�Ü¼�Ð�Ðt�Û¼hË:�r)ì�r$3�,����'a½©gË:,þj���#3�ÅÒZO��̀¦��
6 xô�ÇÊêy�����8£¤°úכ\�@/ô�Ç@/�̂°úכÊê�Ð�Ð���&ñ
ô�ÇÊê\�s�@/�̂°úכ[þt�̀¦����â
}©�_�{9�§4�Ü¼�Ð��

6 x�#� ���½+Ë�)a \V8£¤�̀¦ ���H ����â
}©� Ö6x½+Ël�ZO��̀¦ ]jîß��%i���. s�����B 1px (2006)�Ér 2002�̧� y©�
"é¶t�%i� 0lx���â
]j�̧�� ��«Ñ\�"f ���Ãº[þt ��s�\� /BNçß� �©��'as� �>rF����H �â
Äº /BNçß� SAR �̧+þA
�̀¦s�6 xô�Ç@/�̂ZO������«Ñl�ìøÍ/BNçß�@/�̂~½ÓZO��̀¦s�6 x�#�@/�̂\�¦z�́r��%i�Ü¼ 9,$í
0px�̀¦q��§
�l� 0AK� @/�̂°úכ_� MSEü< MAE\�¦ s�6 x�%i���. Park (2002)�Ér J�V,��̧��\�"f J?s�ÚÔ Áº6£x



0lx�@rÒqt�Ö̧t�³ð�̧��\�"f Áº6£x²ú� @/�̂ : ��YV 97

²ú�s� µ1ÏÒqtô�Ç �â
Äº\� éß�0A Áº6£x²ú�_� ��×�æu� �̧&ñ
 ~½ÓZO�õ� �½Ó3lq Áº6£x²ú�_� @/�̂ZO�_� �©�éß�&h��̀¦

�̧¿º �¦�9ô�Ç ��«Ñ �Ð&ñ
~½ÓZO��̀¦ ]jîß��%i���. Kim 1px (2003)�Ér 2000�̧� ���½̈ÅÒ×þ�8úx�̧�� ��«Ñ
\�¦ s�6 x�#� CART �̧+þAl�ìøÍ @/�̂ZO�, CART l�ìøÍ ��Ò��o @/�̂ZO�, :�x>�'õA\�"f >hµ1Ïô�Ç �7Ho�&h�
��Ò��o @/�̂ZO� 1px [j ��t� ~½ÓZO��̀¦ &h�6 x�#� �̧ì�rÀÓÖ�¦�̀¦ q��§ô�Ç ���õ�, CART l�ìøÍ ��Ò��o @/�̂
ZO�s� ���©� ÄºÃº�<Ê�̀¦ µ1ßy��¦ e����. ������Ö�æõ� Ñþ�&ñ
6 x (2005)�Ér ��Ö�©��î�r×¼ Ö�r�̀���\�"f µ1ÏÒqt
���H �½Ó3lq Áº6£x²ú��̀¦ @/�̂�l� 0AK� �̧|	�ÂÒ î̈
ç�H @/�̂\�¦ �Ö̧6 xô�Ç ML ÆÒ&ñ
õ� Z�s�t�îß� ÆÒ&ñ
,
éß�í�H�½� ü�@/�̂, ��H��&h� Z�s�Ý¼ Ô�©Û¼àÔêÁ� @/�̂ ~½ÓZO��̀¦ ÆÒ&ñ
�%i���. W1 >h_� @/�̂~½ÓZO��̀¦ 8£x�o
��×�æ@/�̂ ~½ÓZO�Ü¼�Ð ��r� ÆÒ&ñ
ô�Ç Êê î̈
ç�Hõ� ³ðï�r¼#�	�\�¦ s�6 x�#� ���õ�\�¦ q��§�%i���. ô�Ç¼#�
�̂�ÅÒ8̈� (2004)�Ér éß�0A Áº6£x²ú��̀¦ ×�¦s�l� 0AK� ����o�̧��\�"f 6£x²ú���_� $í
Z>� x9� ��s�\� ����
���]X�"é¶_� $í
Z>��̀¦ �¦�9K��� ô�Ç���¦ [O�"î
��¦ e����.
0lx�@r���<Éª'õA 0lx�@r��"é¶>hµ1Ï���½̈�è\�"f z�́r����H 0lx�@rÒqt�Ö̧t�³ð �̧�� (S!�@/6 x 1px, 2005)��H

0lx�@rÒqt�Ö̧_�z�́I�\�¦�������¦ì�r$3��#�0lx�@rÒqt�Ö̧\��'aº���)aë�H]jK�����̀¦0AK� 2000�̧�ÂÒ'��:r
���&h���� [O�ë�H�̧��\�¦ z�́r���¦ e����. t�èß� 2005�̧� �̧��_� �â
Äº\���H 0lx�@rÜ¼�Ð ì�rÀÓ÷&��H ���²DG
_� �̀v·����̀¦@/�©�Ü¼�Ð�#���½̈Ãº ß¼l�q�YVÆÒØ�¦ZO�(Probability Proportional to Size: PPS)
\� ���� 1,870��½̈\�¦ ³ð�:rÜ¼�Ð ÆÒØ�¦�#� [O�ë�H�̧��\�¦ z�́r��%i���. [O�ë�H�̧�� z�́r� õ�&ñ
\�"f
µ1ÏÒqt���H Áº6£x²ú��̀¦ ×�¦s�l� 0AK� þj�í ~½Óë�H ���{�� �̧��Êê Ãº	�YV F�~½Óë�H ���{���̧�� x9� ����o�̧

��\�¦z�́r�Ùþ¡��HX<,s�õ�&ñ
\�"f&h�t�·ú§�Ér �̧1lxõ�r�çß�s�ÈÒ{9�÷&�¦e��Ü¼ 9ë�H�½Ó\�����Áº6£x
²ú�Ò�¦\� 	�s���H e��Ü¼�� þj7áx Áº6£x²ú�Ò�¦s� ��� 39.5%\� s�ØÔ��H ë�H�½Ó�̧ e����H �Ü¼�Ð	כ ����z�¤��.
Áº6£x²ú�_��>rF���Hy��t�³ðçß�_�8úx½+ËÔ�¦{9�u�_�ë�H]j\�¦����?/ 9,s��Ð���ô�ÇÆÒ��ì�r$3�r�\�>h
�̂[þt_� {9�ÂÒ�� ì�r$3�\�"f ]jü@÷&��H ë�H]j�� µ1ÏÒqt÷&l��̧ ô�Ç��. ����"f �:r ���½̈\�"f��H 2005�̧�
\� Ãº|9�ô�Ç ��«Ñ\�¦ ×�æd��Ü¼�Ð ���8£¤°úכ @/�̂ZO��̀¦ &h�6 xÙþ¡�̀¦ �â
Äº\� RMSE ¢̧��H &ñ
SX��̧�� y�� @/
�̂ZO�\� ���� 	�s��� e����Ht�\�¦ ·ú����Ð�¦ ��«Ñ_� 7áxÀÓ\� ���� þj&h�_� @/�̂ZO��̀¦ µ1Ï|
��#� ÆÒ

Êê �̧��\� &h�6 x��0pxô�Çt�\�¦ ·ú����Ð�¦�� ô�Ç��.
�:r�7Hë�H_� ½̈$í
�Ér��6£§õ�°ú ��. 2�©�\�"f��HÁº6£x²ú�_�7áxÀÓx9�µ1ÏÒqt+þAI�\�@/K�·ú����Ð�¦,

�:r ���½̈\�¦ 0AK� ��6 x�)a @/�̂ZO��̀¦ ×�æd��Ü¼�Ð Áº6£x²ú� @/�̂ZO�\� @/K� [O�"î
ô�Ç��. 3�©�\�"f��H z�́
+«>�̀¦ 0Aô�Ç �̧|	� [O�&ñ
 x9� z�́+«> ~½ÓZO�\� @/K� ·ú����Ð�¦ z�́+«>���õ�\�¦ ¶ú�(R�:r��. 4�©�\�"f��H z�́+«>
���õ�\� @/K� [O�"î
��¦ �:r �7Hë�H_� $í
õ� x9� ����:r\� @/�#� [O�"î
ô�Ç��.

2. �®�¶�ÉHz 71>uq@è

�̧��ü< z�́+«>õ� °ú �Ér ��«Ñ Ãº|9� õ�&ñ
\�"f #��Q ��t� ���ª�ô�Ç "é¶���[þt�Ð ���K� Áº6£x²ú�s� µ1Ï

Òqt�>��)a��. �̧��_����©�@/³ð&h����[O�ë�H�̧��_��â
Äº\���H6£x²ú���_�6£x²ú���ÂÒ, �̧����_�0px
§4� ÂÒ7á¤, [O�ë�H ë�H�½Ó_� ú̧�3lw�)a ½̈$í
, z�́+«> @/�©�s��� ��«Ñ_� ¾º|ÃÌ 1pxÜ¼�Ð ���K� Áº6£x²ú�s� µ1ÏÒqt
�>�÷&�¦,z�́+«>_� �â
Äº\���H 8£¤&ñ
õ�&ñ
\�"fµ1ÏÒqt���H8£¤&ñ
�̧½̈_� �̧	�,z�́+«>��_� 0px§4� 	�s�,
x�z�́+«>��_� z�́+«>\�"f_� »1Ï|ÃÌ, x�z�́+«>��_� z�́+«>\� @/ô�Ç q�a�?�̧ 1pxÜ¼�Ð ���K� Áº6£x²ú�s� µ1ÏÒqt
�>� �)a��.
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2.1. �®�¶�ÉHz?ê ìÚ��ÆØþ �®�¶�ÉHz ÌHxÅ*X B�!@�

Áº6£x²ú�_�7áxÀÓ��Hß¼>�éß�0AÁº6£x²ú�(unit nonresponse)õ��½Ó3lqÁº6£x²ú�(item nonresponse)Ü¼
�Ð ���÷¶��. ���$� éß�0A Áº6£x²ú��Ér ³ð�:rÜ¼�Ð ÆÒØ�¦�)a �̧�� @/�©�\�"f 6£x²ú��̀¦ %3�t� 3lw���H �â
Äº
�Ð+� ���Ér �̧�� @/�©��̀¦ ¹1Ô��H ~½ÓZO�, K�{©�÷&��H @/�©��̀¦ ]j�����H ~½ÓZO�, ��×�æu�\�¦ �̧&ñ
���H ~½Ó
ZO� 1px�̀¦ s�6 x�>� �)a�� (�̧��:�x>� ���½̈�r, 2000). ô�Ç¼#� �½Ó3lq Áº6£x²ú��Ér :£¤&ñ
ô�Ç ë�H�½Ó\� @/K�
�̧�� @/�©����� 6£x²ú��̀¦ �t� ·ú§���� |9�ë�Hõ���H Áº�'aô�Ç 6£x²ú��̀¦ ���H �â
Äº�Ð+� @/�̂ZO��̀¦ s�6 x

�#� ��«Ñ\�¦ @/�̂�>� �)a��.
ô�Ç¼#� Áº6£x²ú�s� µ1ÏÒqt���H +þAI���H :�x>�&h� :£¤$í
\� ���� ¢-a���e��_����8£¤(MCAR), e��_����

8£¤(MAR)Õªo��¦q�e��_����8£¤(NMAR)Ü¼�Ðì�rÀÓ�)a��.¢-a���e��_����8£¤(MCAR; Missing Com-
pletely At Random)s�êøÍ #QÖ¼ ë�H�½Ó\� @/ô�Ç ���8£¤s� �����_� ë�H�½Ó ÷�rëß� ��m��� ���Ér ë�H�½Ó\�
_��>r�t� ·ú§�¦ ¢-a����>� e��_��Ð &ñ
K�t���H �â
Äº\�¦ ú́�ô�Ç��. 7£¤ :£¤&ñ
ë�H�½Ós��� �½Ó3lq\�"f Áº6£x
²ú�s� µ1ÏÒqt���H ��s	כ ��m��� ë�H�½Óõ� �½Ó3lq\� �'a>�\O�s� e��_��Ð µ1ÏÒqt���H �â
Äº�� K�{©��)a��. e��
_����8£¤(MAR; Missing At Random)s�êøÍ:£¤&ñ
ë�H�½Ó_�Áº6£x²ú�µ1ÏÒqt+þAI������Érë�H�½Ó\�����
���&ñ
÷&��H �â
Äºs���. NMAR(Not Missing At Random)��H [j ��t� Áº6£x²ú� µ1ÏÒqt +þAI� ×�æ\�"f
���©�4�¤ú̧�ô�Ç�â
Äº�Ð+�:£¤&ñ
ë�H�½Ó_�Áº6£x²ú�µ1ÏÒqt+þAI��������_�ì�r�í\�_�K�%ò
�¾Ó�̀¦~ÃÎ�̀¦÷�r

ëß� ��m��� ���Ér ë�H�½Óõ� ����'a÷&#Q e��#Q %ò
�¾Ó�̀¦ ~ÃÎ��H �â
Äº\�¦ ú́�ô�Ç�� (Littleõ� Rubin, 2002).

2.2. 71>uq@è

�̧�� ��«Ñ\� �>rF����H Áº6£x²ú��Ér ���½̈��_� ���½̈\� ]j����̀¦ ÅÒ>� �)a��. ����"f ���½̈����H
Áº6£x²ú�_� �>rF�\�¦ ���&ñ
��¦ ì�r$3��̀¦ z�́r����H ~½ÓZO�s� e��t�ëß�, ��«Ñ ì�r$3� õ�&ñ
\�"f ë�H�½Ó ���×þ�
���� Áº6£x²ú�_� �í�<Ê#�ÂÒ\� @/ô�Ç ���&ñ
�̀¦ K��� ��¦ s�\� ���� 8úx½+Ë Ô�¦{9�u�_� ë�H]j�̧ Òqty��K�

�� ô�Ç��. ¢̧ô�Ç Áº6£x²ú�_� �>rF���H l��>r\� >hµ1Ï�)a �<Æ_þv ·ú��¦o�7£§_� &h�6 x�̀¦ #Q§>�>� ���HX<, s�
XO� �â
Äº �<Æ_þv ·ú��¦o�7£§ ���̂\�¦ Áº6£x²ú��̀¦ %�o�½+É Ãº e���̧2�¤ ����â
K��� ô�Ç��. �<Æ_þv ·ú��¦o�7£§
_� ����â
�Ér �<Æ_þv ·ú��¦o�7£§\� @/ô�Ç ¢-a#4�ô�Ç s�K��� ���'��÷&#Q�� �l� M:ë�H\� �©�{©�y� #Q�9î�r ë�H

]j�� |̈c �.���s	כ ¢̧ô�Ç �½Ó3lq Áº6£x²ú�s� µ1ÏÒqtô�Ç @/�©��̀¦ ]j�����H ���:�x&h���� ~½ÓZO��Ér ���Ér �½Ó3lq
\�"f %3�#Q��� ��«Ñ��t� ��6 x½+É Ãº \O�>� ÷&�¦ s�\� ���� ��«Ñ\� @/ô�Ç ���ø@�̧ �|ÃÌ�̀¦ �íA��

>� ÷&��H ë�H]j�� µ1ÏÒqtô�Ç��. ����"f �<Æ_þv ·ú��¦o�7£§_� ����â
s��� Áº6£x²ú�s� �í�<Ê�)a @/�©��̀¦ ]j��
�t� ·ú§�¦ Áº6£x²ú��̀¦ #Q�"� ���Ér °úכÜ¼�Ð �½Ó�̧���H ~½ÓZO��̀¦ s�6 x���� ÷&��HX<, Äºo���H s� ~½ÓZO�
�̀¦ ’@/�̂(imputation)’���¦ ô�Ç��.
Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ó_� ��«Ñ 7áxÀÓ�� Áº%Á	�����\� ���� @/�̂ ~½ÓZO��̧ ²ú���t�>� ÷&��HX<,

#3�ÅÒ+þAõ� ���5Åq+þA\� ���� @/�̂ ~½ÓZO��̀¦ ½̈ì�rK� �Ð��� ��6£§õ� °ú ��. ���$� Áº6£x²ú�s� �í�<Ê�)a ë�H
�½Ós� #3�ÅÒ+þA{9� �â
Äº\���H þj���°úכ s�6 x, ×�æ�©�°úכ s�6 x, ��Ò��o @/�̂, c+t×¼��o @/�̂, SX�Ò�¦ @/�̂, �̧
|	�ÂÒ þj���°úכ s�6 x, �̧|	�ÂÒ SX�Ò�¦ @/�̂, s�1pqq�Ö�¦(gain ratio) s�6 x, �Ðt�Û¼hË: �r) @/�̂, k-NN
@/�̂, ��×�æ @/�̂ 1px�̀¦ s�6 x½+É Ãº e����. ���$� þj���°úכ s�6 x�Ér Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ós� "î
3lq+þA
��«Ñ{9�M:, Õª ë�H�½Ó_� þj���°ú̀�כ¦ ½̈�#� Áº6£x²ú�\� @/ô�Ç @/�̂°úכÜ¼�Ð ��6 xô�Ç��. ×�æ�©�°úכ s�6 x�Ér
Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ós� í�H"f+þA ��«Ñ{9� M:, Õª ë�H�½Ó_� ×�æ�©�°ú̀�כ¦ ½̈�#� Áº6£x²ú�\� @/ô�Ç @/
�̂°úכÜ¼�Ð ��6 xô�Ç��. ��Ò��o @/�̂��H ���+þA�)a +þAI��� ú́§�ÉrX<, Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ó\�"f �½� ü��
>� ���×þ��#� Áº6£x²ú�\� @/ô�Ç @/�̂°úכÜ¼�Ð ��6 xô�Ç��. �:r ���½̈\�"f��H q�4�¤"é¶ �½� ü� ��Ò��o @/�̂ZO�



0lx�@rÒqt�Ö̧t�³ð�̧��\�"f Áº6£x²ú� @/�̂ : ��YV 99

�̀¦ ��6 x�%i���HX<, Áº6£x²ú�\� @/ô�Ç @/�̂°ú̀�כ¦ Áº���0A�Ð ���×þ��#� s�6 x���HX< ô�Ç��� ��6 x�)a @/
�©��Ér ��r� ��6 x�t� ·ú§��H ~½ÓZO�s���. c+t×¼��o @/�̂��H s���� �̧��ü< Ä»��ô�Ç õ��� �̧��_� ��«Ñ
\�¦ ��6 x�#� @/�̂���H ~½ÓZO�s���. SX�Ò�¦ @/�̂��H Áº6£x²ú�s� µ1ÏÒqtô�Ç ë�H�½Ó_� °úכ[þt_� q�Ö�¦\� ����
Áº6£x²ú�\� @/�̂°úכÜ¼�Ð ��6 x���H �.���s	כ �̧|	�ÂÒ þj���°úכ s�6 x�Ér ���&ñ
���Ãº_� °úכ\� ���� þj���
°ú̀�כ¦ ½̈K� @/�̂���H ~½ÓZO�s� 9 �̧|	�ÂÒ SX�Ò�¦ @/�̂��H ���&ñ
���Ãº_� °úכ\� ���� SX�Ò�¦°ú̀�כ¦ ½̈K� @/

�̂���H ~½ÓZO�s���. s�1pqq�Ö�¦ s�6 x�Ér Quinlan (1993)s� ]jîß�ô�Ç s�1pq q�Ö�¦�̀¦ s�6 x�#� @/�̂�
��H �.���s	כ �Ðt�Û¼hË: �r)@/�̂��H Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ó�̀¦ �Ðt�Û¼hË: �r)�̧+þA_� ìøÍ6£x���Ãº
�Ð �#� \V8£¤°ú̀�כ¦ ÆÒ&ñ
�#� @/�̂���H �.���s	כ k-NN @/�̂��H Ä»9þto�×¼ ��o�\�¦ Ä»��$í
 '���̧
�Ð ��6 x�#� ���©� Ä»��ô�Ç @/�©�[þt�̀¦ ¹1Ô�� Õª &ñ
�Ð\�¦ �Ö̧6 x�#� @/�̂���H �.���s	כ ��×�æ @/�̂
��H Áº6£x²ú��̀¦ ���_� °úכs� ����� #��Q >h_� @/�̂Êê�Ð�Ð �Ð�� :�x>�ì�r$3��̀¦ z�́r��#� þj&h�_� @/

�̂°ú̀�כ¦ ¹1Ô��H �.���s	כ
Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ós� ���5Åq+þA{9� �â
Äº\���H î̈
ç�H @/�̂, �ï�*� ~½ÓZO�, �r) @/�̂, k-NN @/

�̂, ��×�æ @/�̂, EM ·ú��¦o�7£§ s�6 x 1px�̀¦ ��6 x½+É Ãº e����. î̈
ç�H @/�̂��H Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ó
_� î̈
ç�H�̀¦ ½̈�#� Áº6£x²ú�\�@/ô�Ç@/�̂°úכÜ¼�Ð��6 x�����)a��.�ï�*�~½ÓZO��Ér î̈
ç�H@/�̂_�õ��è
ì�ríß� ÆÒ&ñ
�̀¦ K�����l� 0AK� ¿º >h_� °úכÜ¼�Ð @/�̂���H ~½ÓZO�s���. �r) @/�̂��H Áº6£x²ú�s� �í
�<Ê�)a ë�H�½Ó�̀¦ �r)�̧+þA_� ìøÍ6£x���Ãº�Ð �#� \V8£¤°ú̀�כ¦ ÆÒ&ñ
�#� @/�̂���H �.���s	כ k-NN @/�̂
ü< ��×�æ @/�̂��H í�H"f+þA ��«Ñ\�"f &h�6 x���H ��õ	כ 1lx{9�ô�Ç ~½ÓZO�s� 9, EM ·ú��¦o�7£§ ~½ÓZO��Ér þj
@/Äº�̧�<ÊÃº\�¦ ½̈�#� þj@/°ú̀�כ¦ìøÍ4�¤ÆÒ&ñ
�#�Áº6£x²ú��̀¦@/�̂���H~½ÓZO�s���.ô�Ç¼#� Huangõ�
Lee (2004)�� ]jîß�ô�Ç ÕªYUs� l�ìøÍ k-NN @/�̂ZO��Ér Ä»��$í
 '���̧\�¦ Ä»9þto�×¼ ��o��� ����� Õª
YUs� �'a>� 1px/åL�̀¦ ��6 x�#� Áº6£x²ú��̀¦ @/�̂���H ~½ÓZO�Ü¼�Ð ���5Åq+þA ��«Ñ�� í�H"f+þA ��«Ñ\� &h�

6 x��0px���.ÕªYUs��'a>�1px/åL�Ér Deng (1982)s�]jîß�ô�ÇÕªYUs�r�Û¼%7�s��:r\�"f>h�̂[þt��
s�_� Ä»��$í
�̀¦ F���H '���̧�Ð �è>h�)a >h¥Æ�Ü¼�Ð s� °úכs� 1\� ����Äº��� ����Ö�¦Ãº2�¤ >h�̂�� "f
�Ð Ä»���<Ê�̀¦ ����?/��H '���̧s���. Huangõ� Lee (2004)_� @/�̂ZO��Ér ÕªYUs� �'a>� 1px/åL�̀¦ ��H]X�
s�Ö�©_� Ãº\�¦ ���&ñ
���HX< ��6 xô�Ç ìøÍ���, Chun 1px (2006)s� ]jîß�ô�Ç Ãº&ñ
�)a ÕªYUs� l�ìøÍ k-NN
@/�̂ZO��Ér ÕªYUs� �'a>� 1px/åL�̀¦ ��×�æî̈
ç�H_� ��×�æ°úכÜ¼�Ð ��6 x�#� @/�̂ 0px§4��̀¦ �¾Ó�©�r�(���̀¦

÷�rëß� ��m��� Huangõ� Lee (2004)�� ��6 xô�Ç Deng (1989)_� ÕªYUs� �'a>� 1px/åL ÷�rëß� ��m���
���Ér 7áxÀÓ_� ÕªYUs� �'a>� 1px/åL��� Wen (2004)_� ÕªYUs� �'a>� 1px/åL�̀¦ ��6 x�%i���. Chun 1px
(2006)s� ]jîß�ô�Ç ~½ÓZO��Ér ��6£§õ� °ú ��. "é¶��«Ñ\� @/ô�Ç ÕªYUs� Òqt$í
#�ÂÒ\�¦ óøÍéß�ô�Ç Êê\� ÕªYU
s� Òqt$í
s� s�ÀÒ#Qt�t� ·ú§��¤����� Hsiaü<Wu (1998)_� ~½ÓZO��̀¦ s�6 x�#� 0õ� 1 ��s�_� °úכÜ¼�Ð
��«ÑÒqt$í
�̀¦z�́r�ô�Ç��.��«ÑÒqt$í
Êê\�ô�Çë�H�½Ó�̀¦l�ï�rÜ¼�ÐÁº6£x²ú���«Ñ��µ1Ï|
�÷&���Áº6£x²ú�
�̀¦ �í�<Êô�Ç >h�̂\�¦ l�ï�rÜ¼�Ð Áº6£x²ú�s� �í�<Ê÷&t� ·ú§�Ér >h�̂[þtõ�_� Ä»��$í
�̀¦ >�íß��l� 0AK�

ÕªYUs� �'a>� 1px/åL(GRG: grey relational grade)�̀¦ >�íß�ô�Ç��. s� M:, Deng_� ~½ÓZO�õ� Wen_�
~½ÓZO��̀¦ ��6 x½+É Ãº e����. >�íß��)a ÕªYUs� �'a>� 1px/åL�̀¦ l�ï�rÜ¼�Ð &ñ
§>=ô�Ç Êê\� ��H]X�s�Ö�©_� Ãº
\� ���� ��6 x½+É >h�̂\�¦ ���&ñ
ô�Ç��. ���&ñ
�)a >h�̂[þts� °ú��¦e����H °úכ[þt�̀¦ s�6 x�#� íß�Õütî̈
ç�H ¢̧
��H ��×�æî̈
ç�H�̀¦ ½̈�>� �)a��. ��×�æî̈
ç�H_� ��×�æ°úכ�Ér ÕªYUs� �'a>� 1px/åL�̀¦ s�6 x�>� �)a��. ��
t�}��Ü¼�Ð >�íß��)a ��×�æî̈
ç�H�̀¦ Áº6£x²ú�\� @/ô�Ç @/�̂°úכÜ¼�Ð ��6 x���� ÷&��HX< ����̂&h���� âì2£§�Ér

ÕªaË> 2.1õ� °ú ��.
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ÕªaË> 2.1: Ãº&ñ
�)a ÕªYUs� l�ìøÍ k-NN @/�̂ZO�_� ]X�	�

3. �¬?ê ÍPæB��

3.1. ÍPæB�� �¬þnä Ë�ì �î|q@è

1,870 ��½̈\�¦ @/�©�Ü¼�Ð 8úx 146 ë�H�½Ó\� @/ô�Ç ��«Ñ\�"f {9�	�&h�Ü¼�Ð z�́+«>�̀¦ 0A�#� ���×þ��)a
ë�H�½Ó�Ér ³ð 3.1õ� °ú s� 8úx 22 ë�H�½Ós���. 1,870 ��½̈��H %ò
0lx#�ÂÒ\� ���� 0lx���� 1,379 ��½̈, q�
0lx���� 491��½̈�Ð ½̈$í
÷&#Q e����. ����"f ³ð 3.1õ� °ú s� 0lx���è1pq�Ér 0lx��ëß� 6£x²ú��̀¦ K��� �
 9 q�0lx�� 8úx��½̈ �è1pq�Ér q�0lx��ëß� 6£x²ú��̀¦ K��� ���HX<, �è1pq_� �â
Äº\���H ���Ér �̧��_� �â

Äº\��̧ Áº6£x²ú�Ò�¦s� ���©� ú́§�Ér ë�H�½Ó ×�æ\� ����Ð+� �:r �̧��\�"f�̧ ³ð 3.2ü< °ú s� z�́]j�Ð ��
�©� ú́§�Ér Áº6£x²ú��̀¦ °ú���H �Ü¼�Ð	כ ����z�¤��. 22 ë�H�½Ó\� @/K� \�n�h�A õ�&ñ
�̀¦ :�xK� ��«Ñ ���7£x ���
\O��̀¦ ��r� z�́r�ô�Ç Êê\� ���½̈��[þt_� �Ð_�\�¦ ��5g þj7áx 15 ë�H�½Ó�̀¦ z�́+«>\� ��6 x�l��Ð ���&ñ
�
%i���. þj7áx&h�Ü¼�Ð 15 ë�H�½Ó\� Áº6£x²ú�s� �í�<Ê�)a @/�©��Ér ��«Ñ\�"f ]jü@�#� 1,582 ��½̈\�¦ z�́
+«> @/�©�Ü¼�Ð ���&ñ
�%i���. 8úx 1,582 ��½̈ ×�æ\�"f 0lx����H 1,126��½̈s� 9, q�0lx����H 456��½̈s�
��. ��«Ñ 7áxÀÓ�� ���5Åq+þA��� 4>h ë�H�½Ó\� @/K�"f��H î̈
ç�H @/�̂, �r) @/�̂, Ãº&ñ
�)a ÕªYUs� l�ìøÍ
k-NN @/�̂\�¦ &h�6 x�%i�Ü¼ 9, ��r� #3�ÅÒ+þAÜ¼�Ð ���8̈��#� þj���°úכ s�6 x, SX�Ò�¦ @/�̂, �̧|	�ÂÒ þj
���°úכ s�6 x, �̧|	�ÂÒ SX�Ò�¦ @/�̂, q�4�¤"é¶ �½� ü� ��Ò��o @/�̂ 1px�̀¦ &h�6 x�%i���. s� M:, �r)@/�̂_�
�â
Äº\���H ���5Åq+þA ë�H�½Ó��� W1 ë�H�½Ó�̀¦ s�6 x�%i���HX<, Áº6£x²ú�s� �í�<Ê�)a ë�H�½Ó�̀¦ ìøÍ6£x���Ãº�Ð�
�¦ Áº6£x²ú�s� �í�<Ê÷&t� ·ú§�Ér [j ë�H�½Ó�̀¦ [O�"î
���Ãº�Ð �#� ¢-a����̧+þA�̀¦ &h�6 x�%i���. ����̂&h����
z�́+«> ]X�	�\�¦ çß�éß�y� &ñ
o����� ÕªaË> 3.1õ� °ú ��.
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³ð 3.1: 1	� ���×þ��)a ë�H�½Ó
½̈ì�r ë�H�½Ó"î
g�A ë�H�½Ó 0lx�� q�0lx��

{9�ìøÍ���½Ó province �̧ © ©
city r�ç�H © ©
farm %ò
0lx#�ÂÒ © ©
rel ��½̈ÅÒü<_� �'a>� © ©
sex $í
Z>� © ©
married ����D¥#�ÂÒ © ©
region �̀v��� © ©

>h��� x9� ��½̈���½Ó family ��7á¤Ãº © ©
period ��ÅÒl�çß� © ©
age ��s� © ©
edu �<Æ§4� © ©
job f��\O� © ©
income11 0lx���è1pq © ×
income12 0lx\O��è1pq © ×
income13 0lxü@�è1pq © ×
income14 s�����è1pq © ×
income2 q�0lx�� 8úx��½̈�è1pq × ©
cost ���çß� Òqt�Ö̧q� © ©

0lx��_� �â
Äº ratio 0lx\O��è1pqõ� 0lxü@�è1pq q�Ö�¦ © ×
species %ò
0lx+þAI� © ×
scale1 %ò
0lx½©�̧ © ×
scale2 %ò
0lx½©�̧�0A © ×

³ð 3.2: �è1pq�'aº�� Áº6£x²ú�Ò�¦
ë�H�½Ó ��½̈Ãº Áº6£x²ú� ��ÃºÃº Áº6£x²ú�Ò�¦

0lx���è1pq 1,379 58 4.21

0lx\O� · 0lxü@ · s�����è1pq 1,379 545 39.52

q�0lx�� 8úx��½̈�è1pq 491 82 16.70

ÕªaË> 3.1: z�́+«> ]X�	�
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³ð 3.3: y�� ë�H�½Ó Áº6£x²ú�Ò�¦
ë�H�½Ó family period cost ratio species scale1 scale2

Áº6£x²ú�Ãº 4 11 94 45 20 12 158

Áº6£x²ú�Ò�¦ 0.29 0.80 6.82 3.26 1.45 0.87 11.46

���5Åq+þA ��«Ñ_� @/�̂\�"f y�� @/�̂ZO�_� $í
0px�̀¦ q��§�l� 0A�#� ��6£§õ� °ú �Ér RMSE\�¦
q��§�%i���.z�́+«>~½ÓZO��Ér leave-one-out-cross-validation�̀¦s�6 x�#����_�@/�©�\�Áº6£x²ú��̀¦
µ1ÏÒqtr���� Êê �� Qt� 1,581>h_� &ñ
�Ð\�¦ s�6 x�#� @/�̂\�¦ z�́r��#� "é¶ ��«Ñü< @/�̂ ��«Ñ_�
RMSE î̈
ç�Hõ� ³ðï�r¼#�	�\�¦ ½̈�%i���.

RMSE =

√√√√ 1
n

n∑
i=1

(xi − x̂)2.

ô�Ç¼#�#3�ÅÒ+þA��«Ñ_�@/�̂\�¦�l�\�·ú¡"f���5Åq+þA��«Ñ_�#3�ÅÒ�o~½ÓZO��Ér��6£§õ�°ú ��.��7á¤
Ãº(family)��H 1)1"î
, 2)2"î
, 3)3"î
, 4)4"î
, 5)5"î
s��©�Ü¼�Ð,�§¹¢¤l�çß�(period)�Ér 1)24>h�Z4s��,
2)24∼48>h�Z4, 3)48∼72>h�Z4, 4)73>h�Z4 s��©�Ü¼�Ð, ��s�(age)��H 1)30@/ s��, 2)40@/, 3)50@/,
4)60@/, 5)70@/ s��©�Ü¼�Ð, ���çß� Òqt�Ö̧q�(cost)��H 1)200ëß� s��, 2)201∼500ëß�, 3)501∼1,000ëß�,
4)1,001∼2,000ëß�, 5)2,001ëß� s��©�Ü¼�Ð #3�ÅÒ�o�%i���. ���5Åq+þA ��«Ñ\�¦ #3�ÅÒ�oô�Ç ë�H�½Ó W1 >h\�¦
�í�<ÊK� ����̂ 15>h ë�H�½Ó ×�æ\�"f "é¶��«Ñ\� Áº6£x²ú�s� �í�<Ê÷&#Q e����H ë�H�½Ó[þt_� Áº6£x²ú�Ò�¦�Ér ³ð
3.3õ�°ú �¦ ���Érë�H�½Ó[þt\���H Áº6£x²ú�s��í�<Ê÷&#Q e��t�·ú§��¤��.����"f 1,582��½̈\�¦@/�©�Ü¼�Ð
³ð 3.3õ� °ú �Ér ë�H�½Ó[þt\� @/K� y��y��_� ë�H�½Ó[þt_� Áº6£x²ú� q�Ö�¦�̀¦ µ1ÏÒqtr���� Êê, @/�̂\�¦ z�́r��
%i���. z�́+«>�Ér 1,000�r ìøÍ4�¤�#� ��6£§õ� °ú �Ér &ñ
SX��̧_� î̈
ç�Hõ� ³ðï�r¼#�	�\�¦ q��§�%i���.

Acccuracy =
n∑

i=1

Ai,

éß�, Ai��H &ñ
SX�y� @/�̂Ùþ¡�̀¦ M:��H 1, ���Ér °ú̀�כ¦ @/�̂Ùþ¡�̀¦ M:��H 0_� °ú̀�כ¦ °ú���H��.

3.2. ÍPæB�� l5æÑä

��7á¤Ãº, ��ÅÒl�çß�, ��s�, ���çß� Òqt�Ö̧q� 1px W1 >h_� ë�H�½Ó�Ér ���5Åq+þA ��«Ñs�Ù¼�Ð î̈
ç�H @/�̂,
�r) @/�̂, ÕªYUs� l�ìøÍ k-NN @/�̂\�¦ s�6 x�#� #Q�"� @/�̂ ~½ÓZO�s� a%~�Ért�\�¦ ·ú����Ðl� 0Aô�Ç
z�́+«>�̀¦ z�́r��%i���. ³ð 3.4 ∼ ³ð 3.7�Ér y��y�� ��7á¤Ãº, ��ÅÒl�çß�, ��s�, ���çß� Òqt�Ö̧q� ë�H�½Ó\� @/
ô�Ç RMSE\�¦ �����·p �.���s	כ
³ð 3.4_���7á¤Ãºë�H�½Ó\�@/K� î̈
ç�H@/�̂_� RMSE�����©�	�H�(�z�¤��.�r���Ü¼�Ð	כ@/�̂

_� RMSE��H ����Ér �Ü¼�Ð	כ ����z�¤Ü¼ 9, ÕªYUs� l�ìøÍ k-NN @/�̂��H ��H]X� s�Ö�©_� Ãº�� 7£x���<Ê
\� ���� �r) @/�̂�Ð�� ����Ér RMSE\�¦ °ú���H �Ü¼�Ð	כ ����z�¤��. ³ð 3.5 ∼ ³ð 3.7_� ���õ� %i�r�
³ð 3.4ü< q�5pwô�ÇX<, î̈
ç�H@/�̂_� RMSE�� ���©� ß¼�¦ �r)@/�̂��H î̈
ç�H@/�̂�Ð�� ����Ér RMSE
\�¦ °ú���H �Ü¼�Ð	כ ����z�¤Ü¼ 9 ÕªYUs� l�ìøÍ k-NN @/�̂��H ��H]X� s�Ö�©_� Ãº�� 7£x���<Ê\� ���� �r
)@/�̂�Ð�� ����Ér RMSE\�¦ °ú���H �Ü¼�Ð	כ ����z�¤��. ��s� ë�H�½Ó_� �â
Äº\���H ��H]X� s�Ö�©_� Ãº��
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³ð 3.4: ��7á¤Ãº(family) ë�H�½Ó_� RMSE

k 3 7 11 15 19 23

DU 1.295 1.229 1.195 1.183 1.171 1.169

DW 1.295 1.229 1.195 1.183 1.171 1.169

WU 1.295 1.229 1.195 1.183 1.171 1.169

WW 1.295 1.229 1.195 1.183 1.171 1.169

�r) @/�̂ 1.176

î̈
ç�H @/�̂ 1.491

³ð 3.5: ��ÅÒl�çß�(period) ë�H�½Ó_� RMSE

k 3 7 11 15 19 23

DU 19.144 17.493 17.262 17.045 16.912 16.810

DW 19.134 17.493 17.260 17.044 16.911 16.810

WU 19.072 17.501 17.209 16.981 16.888 16.846

WW 19.073 17.501 17.208 16.980 16.887 16.845

�r) @/�̂ 16.610

î̈
ç�H @/�̂ 21.019

³ð 3.6: ��s�(age) ë�H�½Ó_� RMSE

k 3 7 11 15 19 23

DU 8.176 7.614 7.498 7.431 7.395 7.365

DW 8.174 7.611 7.495 7.429 7.392 7.362

WU 8.174 7.610 7.519 7.457 7.418 7.394

WW 8.172 7.608 7.517 7.456 7.416 7.392

�r) @/�̂ 8.143

î̈
ç�H @/�̂ 12.468

³ð 3.7: ���çß�Òqt�Ö̧q�(cost) ë�H�½Ó_� RMSE

k 3 7 11 15 19 23

DU 844.116 793.680 780.441 772.765 766.390 759.633

DW 844.161 793.420 780.185 772.580 766.270 759.612

WU 846.941 793.475 783.107 783.108 768.863 760.375

WW 846.932 793.355 782.943 783.030 768.784 760.377

�r) @/�̂ 761.016

î̈
ç�H @/�̂ 904.908

7 &ñ
�̧�Ð ����̀¦ M:\� �r)@/�̂�Ð�� ����Ér RMSE\�¦ °ú���H ìøÍ���\� ��ÅÒl�çß� ë�H�½Ó�Ér ��H]X� s�Ö�©
_� Ãº�� 23 s�Êê\�"f �r)@/�̂�Ð�� ����Ér RMSE\�¦ °ú���H �Ü¼�Ð	כ ����z�¤��.
³ð 3.8�Ér #3�ÅÒ+þA ë�H�½Ó ×�æ\�"f "é¶��«Ñ\� Áº6£x²ú�s� �>rF����H 7 ë�H�½Ó\� @/K� "f�Ð ���Ér ��

$Á	 ��t� @/�̂ZO��̀¦ &h�6 xÙþ¡�̀¦ M: ½̈K���� &ñ
SX��̧s���. s� M: ³ð 3.3_� y�� ë�H�½Ó_� Áº6£x²ú�Ò�¦�̀¦ s�
6 x�#� Áº6£x²ú��̀¦ µ1ÏÒqtr���� Êê y��y��_� @/�̂ZO��̀¦ s�6 x�#� @/�̂\�¦ z�́r��%i���HX<, 1,000�r\�¦
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³ð 3.8: #3�ÅÒ+þA ë�H�½Ó_� &ñ
SX��̧(Accuracy)

ë�H�½Ó þj���°úכ@/�̂ SX�Ò�¦@/�̂ �̧|	�ÂÒþj���°úכ �̧|	�ÂÒSX�Ò�¦ ��Ò��o@/�̂

family 99.851 ± 0.06 99.812 ± 0.05 99.850 ± 0.06 99.815 ± 0.06 99.813 ± 0.06

period 99.551 ± 0.11 99.480 ± 0.10 99.571 ± 0.11 99.490 ± 0.10 99.500 ± 0.11

cost 95.068 ± 0.28 94.718 ± 0.27 95.220 ± 0.29 94.745 ± 0.28 94.384 ± 0.24

ratio 98.777 ± 0.26 98.265 ± 0.27 – – 98.777 ± 0.26

species 99.378 ± 0.17 99.075 ± 0.17 – – 99.102 ± 0.17

scale1 99.693 ± 0.13 99.563 ± 0.13 – – 99.693 ± 0.13

scale2 98.532 ± 0.33 97.312 ± 0.41 – – 98.532 ± 0.33

ìøÍ4�¤z�́r��#� %3�#Q��� &ñ
SX��̧_� î̈
ç�Hõ� ³ðï�r¼#�	�\�¦ ]jr��%i���. ô�Ç¼#� �̧|	�ÂÒ þj���°úכõ� �̧
|	�ÂÒ SX�Ò�¦�̀¦ s�6 xô�Ç @/�̂��H 0lx�� #�ÂÒ\� ���� 0lx����� >h�̂ü< q�0lx����� >h�̂�Ð ½̈ì�rK�"f %3�

#Q��� �̧|	�ÂÒþj���°úכõ� �̧|	�ÂÒSX�Ò�¦�̀¦s�6 x�%i���.����"f ratio, species, scale1, scale21px0lx
��\� @/K�"fëß� 6£x²ú�s� %3�#Q��� ë�H�½Ó\� @/K�"f��H �̧|	�ÂÒ þj���°úכõ� �̧|	�ÂÒ SX�Ò�¦�̀¦ s�6 xô�Ç @/

�̂\�¦ &h�6 x�t� ·ú§��¤��. �̧��H ë�H�½Ó\�"f þj���°úכ @/�̂, ��Ò��o @/�̂, SX�Ò�¦ @/�̂_� í�H"f�Ð &ñ
SX��̧
��Z�}�¦,þj���°úכ@/�̂�Ð����H �̧|	�ÂÒþj���°úכ@/�̂_�&ñ
SX��̧��Z�}Ü¼ 9SX�Ò�¦@/�̂ �Ð����H �̧|	�
ÂÒ SX�Ò�¦ @/�̂_� &ñ
SX��̧�� Z�}�Ér �Ü¼�Ð	כ ����z�¤��. @/ÂÒì�r_� ë�H�½Ó\�"f þj���°úכ @/�̂_� &ñ
SX��̧
�� Z�}>� ����z�¤Ü¼�� þj���°úכ @/�̂��H "é¶��«Ñ_� ì�r�í\�¦ �=/BGr�v���H ë�H]j&h�s� e��l� M:ë�H\� ��Ò

��o @/�̂\�¦ ��6 x���H �¦̀�	כ &h��FG&h�Ü¼�Ð �¦�9K��� ½+É �Ü¼�Ð	כ Òqty���)a��.

4. l5æ*́0

0lx�@rÒqt�Ö̧t�³ð�̧����H 8úx 146ë�H�½ÓÜ¼�Ð s�ÀÒ#Q4R e��l� M:ë�H\� �:r ���½̈\�"f��H {9�ÂÒ ë�H�½Ó\�
@/K�"fëß� @/�̂\�¦ z�́r��%i���. þj7áx ���×þ��)a 15 ë�H�½Ó�̀¦ ��«Ñ_� +þAI�\� ���� ���5Åq+þAõ� #3�ÅÒ
+þAÜ¼�Ð ½̈ì�r�#� &h�6 x�%i���. 15 ë�H�½Ó\� @/K� Áº6£x²ú�s� �>rF����H >h�̂\�¦ ]jü@��¦ %3�#Q���
1,582 ��½̈\� @/K� þj7áx&h�Ü¼�Ð z�́+«>�̀¦ z�́r��%i���. ���5Åq+þA ��«Ñ�Ð ½̈$í
�)a ��7á¤Ãº(family),
��ÅÒl�çß�(period), ��s�(age), ���çß�Òqt�Ö̧q�(cost) ë�H�½Ó\� @/K�"f��H î̈
ç�H@/�̂, �r)@/�̂, ÕªYU
s�l�ìøÍ k-NN @/�̂(DU, DW, WU, WW)\�¦ z�́r��%i��¦, �r)@/�̂ü< ÕªYUs�l�ìøÍ k-NN @/
�̂�� ����Ér RMSE\�¦ °ú���H �Ü¼�Ð	כ ����z�¤��. s� M: ÕªYUs�l�ìøÍ k-NN @/�̂��H ë�H�½Ó\� ����
ò́õ�&h���� ��H]X�s�Ö�©_� Ãº�� ��ØÔ>� ��������HX<, s�\�¦ µ1ßy�l� 0Aô�Ç ���½̈�� ���'��|̈c ��¹כ��9
e���̀¦ �Ü¼�Ð	כ Òqty���)a��. ô�Ç¼#� "é¶A� #3�ÅÒ+þA ��«Ñ�Ð ½̈$í
�)a ë�H�½Óõ� ���5Åq+þA ë�H�½Ó�̀¦ #3�ÅÒ+þAÜ¼
�Ð ���8̈�ô�Ç 15 ë�H�½Ó ×�æ\�"f 1,870 ��½̈�Ð ½̈$í
�)a "é¶��«Ñ\� Áº6£x²ú�s� �í�<Ê�)a ��7á¤Ãº(family),
��ÅÒl�çß�(period), ��s�(age), ���çß�Òqt�Ö̧q�(cost), 0lx\O��è1pqõ� 0lxü@�è1pq q�Ö�¦(ratio), %ò
0lx+þA
I�(species), %ò
0lx½©�̧(scale1), %ò
0lx½©�̧�0A(scale2) ë�H�½Ó\� @/K�"f��H þj���°úכ s�6 x, SX�Ò�¦ @/
�̂, �̧|	�ÂÒ þj���°úכ s�6 x, �̧|	�ÂÒ SX�Ò�¦ @/�̂, ��Ò��o @/�̂\�¦ z�́r��%i���. s� M: þj���°úכ s�6 x, ��Ò
��o @/�̂, SX�Ò�¦ @/�̂_� í�HÜ¼�Ð &ñ
SX��̧�� Z�}�Ér �Ü¼�Ð	כ ����z�¤Ü¼ 9, þj���°úכ s�6 x �Ð����H �̧|	�
ÂÒ þj���°úכ s�6 xs� &ñ
SX��̧�� Z�}�¦ SX�Ò�¦ @/�̂ �Ð����H �̧|	�ÂÒ SX�Ò�¦ @/�̂�� &ñ
SX��̧�� Z�}�Ér �	כ

Ü¼�Ð ����z�¤��. þj���°úכ s�6 xs� &ñ
SX��̧�� Z�}�Ér �Ü¼�Ð	כ ����z�¤t�ëß� þj���°úכ s�6 xs� "é¶��«Ñ_�
ì�r�í\�¦ �=/BGr�v���H $í
|9��̀¦ y��îß�ô�Ç����� ��Ò��o @/�̂\�¦ &h�6 x���H ��s	כ &h��FG ����Ð÷&#Q�� ½+É �	כ
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s���.ô�Ç¼#��è1pqë�H�½Ó\�@/K�"f��HÁº6£x²ú�Ò�¦s��©�{©�y�Z�}�Ér��z�¤��HX<,ÆÒÊê���Ü¼�Ð	כ �̧��\�
"f��H s� ë�H�½Ó_� 6£x²ú�Ò�¦ �¾Ó�©��̀¦ 0AK� ú́§�Ér �̧§4�s� É+½¹כ��9 �Ü¼�Ð	כ Òqty��ô�Ç��.

�Úy��Nùý���

�̂�½©$í
 (2000). Áº6£x²ú� @/�̂ ~½ÓZO�õ� @/�̂ ò́õ�, <�̧�����½̈>, 1, 1–14.
�̂�½©$í
, s�l�F�, �̂���� (2005a). 0lx#Q���â
]j�̧��\�"f ��×�æ��Ò��o Áº6£x²ú� @/�̂ZO�_� �Ö̧6 x, <6£x
6 x:�x>����½̈>, 18, 311–328.

�̂�½©$í
, S!�%ò
�Ér, ~ÃÌ���Äº (2005b). J�V,��̧��\�"f ��×�æu� ÂÒ#� ~½ÓZO� x9� ò́õ�\� �'aô�Ç ���½̈,
<]j6�r ô�Ç²DG�̧1lxJ�V,� �<ÆÕüt@/�r>.

�̂�%ò
"é¶, s�ÅÒ"é¶ (2003). CART\�¦ �Ö̧6 xô�Ç ���8£¤°úכ @/�̂~½ÓZO�: ���½̈ÅÒ×þ�8úx�̧�� �D¥����©�I� �½Ó3lq
�̀¦ ×�æd��Ü¼�Ð, �̧�����½̈, <�̧�����½̈>, 4, 1–21.

�̂�%ò
"é¶, �̧����â
 (1996). ³ð�:r�̧��\�"f �½Ó3lq Áº6£x²ú� @/�̂ ~½ÓZO�, <ô�Ç²DG:�x>��<Æ�r�7Hë�H|9�>, 3,
145–159.

�̂�F�F�g, ô�Ç��Hd��, î�r���6�¤ (2004). ��>��̧�� Áº6£x²ú� %�o�l�ZO� ���½̈, <:�x>����½̈>, 9, 79–102.
�̂�ÅÒ8̈� (2004). ���½̈�<Æ&h� :£¤$í
\� ���Ér éß�0A Áº6£x²ú�Ò�¦ ì�r$3� : ��YV, Journal of the Korean

Data Analysis Society, 6, 1725–1734.
�̂���� (2004). 0lx���â
]j�̧��\� @/ô�Ç @/�̂ZO� q��§, :�x>����½̈, <:�x>����½̈>, 9, 133–145.
�̧[j2�¤, s��'a]j (2006). ²DG���|	�y©� �������̧��_� Áº6£x²ú� @/�̂\� �'aô�Ç ���½̈, Journal of the

Korean Data Analysis Society, 8, 139–151.
~ÃÌ@/d��, s�%ò
@/ (1997). 0lx�@r4�¤t�t�³ð_� >hµ1Ï\� �'aô�Ç ���½̈, <ô�Ç²DG0lx�@r�â
]j���½̈"é¶>.
~ÃÌI�$í
, s�5px��� (1998). Áº6£x²ú��̀¦ �í�<Ê���H #3�ÅÒ+þA ��«Ñ_� ì�r$3�, <6£x6 x:�x>����½̈>, 11,

83–95.
������Ö�æ, Ñþ�&ñ
6 x (2005). ��Ö�©�����×¼ Ö�r�̀���_� ����â
 �B}©�Ò�¦ ÆÒ&ñ
�̀¦ 0Aô�Ç Áº6£x²ú� @/�̂ZO� q�
�§, Journal of the Korean Data Analysis Society, 7, 1653–1667.

���+þA"é¶, �<H�è%ò
 (2002). #3�ÅÒ+þA ��«Ñ_� ���8£¤u� ÆÒ&ñ
~½ÓZO� $í
0px q��§, <6£x6 x:�x>����½̈>, 15,
33–43.

s�����B, �̂����, s�l�F� (2006). ³ð�:r�̧��\�"f /BNçß����Ãº\�¦ s�6 xô�Ç ���8£¤ @/�̂_� ò́Ö�¦$í
 q��§,
<6£x6 x:�x>����½̈>, 19, 57–67.

�̧��:�x>����½̈�r (2000). <Áº6£x²ú� �̧	�>, ��Ä»��
�X<p�.
�̧%ò
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An Imputation for Nonresponses in the Survey on the

Rural Living Indicators

Young Sook Cho1) Young-Min Chun2) Dae Yong Hwang3)

Abstract

Survey on the rural living indicators was the statistic approved from National Sta-

tistical Office and the survey executed by rural resources development institute. This

study was used the raw data of survey on the rural living indicators in 2005. After

editing procedure for raw data, we were studied 1,582 households which is acquired

through elimination of case included nonresponses, and imputed a nonresponses of 15

item selected from 146 item. The imputation methods and efficiency of imputation for

simulation was adapted differently from type of data. For continuous data, we imputed

the nonresponses with mean imputation, regression imputation, adjusted grey-based

k-NN imputation(DU, DW, WU, WW) and compared the results with RMSE. For

categorical data, we imputed the nonresponses with mode method, probability imputa-

tion, conditional mode method, conditional probability method, hot-deck imputation,

and compared the results with Accuracy. By the results, regression imputation and

adjusted grey-based k-NN imputation appropriated for continuous data and hot-deck

imputation appropriated for categorical data.

Keywords: Accuracy, imputation, nonresponse, RMSE(Root mean square error).
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