
ソーシャルストリームを用いた場所と時間に対応するリアル
タイムなイベント検索
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Real Time Event Search Corresponding to Place and Time Using Social
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�b�;�`�o�À� �”�Ä�›�¦�„�` , ���X�w
��t	Ø�C�›�Œ�l�o�‹�’

�O�\�q�‹�D�ó�p�K�”�h�Š , � �Õ�ï�Ä�w���Œ�s�r�t�‹�–�˜�•

�o�M�” . �f�w�‘�O�s�è�$�p�–�;�b�”�M�t�x , �À� �”�Ä�w��

�È
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�x	O�A�s	Ø�C�U���?�t�‡�q�Š�’�•�o�M�”�q�M�O�›�Ã�‹�K�” .

�\�w�‘�O�t Twitter �›�E¯�q�b�” SNS�t�x , �é�”�§�ç� �Õ

�ï�Ä�•�•�¬�›���w	Ø�C�s�r , �›���w	Ô	t�t�M�”
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�U, �f�•�’�w��.�t�L�l�o�M�s�M�‘�O�s�é�”�§�ç�s	Ø�C�•
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��.�x	—�s�X , �f�w	Ô�p�þ�q�m�µ�Ù�¿�Ä�$�s	Ø�C�U�	ô�D

�ó�t�s�•�y , ��«�t�R�h�T�•�æ�w�Á�M�•�æ	��s�r�t���ù�i

�q�ß�Q�” .

�‡�h , �f�˜�¦�æ�ï�Ð�¿�«�‰�5�>��
²�w 2012�å�w�Z�Ô�Ž��


�
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�
:�x�Gï�t
ÿ�C�`�o�M�” [2]. �x
ÿ�`�o�M�”� �ï�Ì

�¢�ï�Å�•�w	Ø�C�	ô	��ˆ�›	F�î�^�d�”�h�Š ,IoT �Ã�Ì� �µ�w

�‰C�‹
��œ�p�M�” . �f�˜�G�¶�p�x 2015�å�t�É�¿�Ä�ë�”�«�>


Ý�=�t�0� �`�h�ž�«�·�µ�Ù� �ï�Ä�›�;�M�o , �7�‘�s	Ø�C�

	ô�±�”�Ï�µ�›�æ�O�î	Â�î�g�›�î�ª�`�o�M�” [3]. �\�w�î	Â�î

�g�p�x ,Wi-Fi �w�Á
¢�Ï�”�¯�ï�t	Ø�C�›�w�d�â�”�²�w�µ�Ú�”

�Ä�Ñ�¥�ï�t	Ø�C�›�	ô�b�” BeaconCast�U	[�›�î
÷�`�h�ž

�«�·�µ�Ù� �ï�Ä�› , �í�Ó�q�N�º�›�A�•�æ�Ü�´�ï�Ì�µ�t
ƒ�”

�`�o�S�“ , � �ï�»�”�É�¿�Ä�t�ž�«�·�µ�p�V�s�M	Ô�ù�w�Ý�¿

�·�”�´�	ô�›�î�q�`�o�M�” . �æ�Ü�´�ï�Ì�µ�w	Ð�l�x , 
•�;�ž

�Ó�æ��”�³�ã�ï�® LimoCast�¯�›� �ï�µ�Ä�”�ç�b�”�\�q�p ,
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€���›�¸�`�‰�q�‰

�Ì�t , �Ì�µ�x�£�•	*�%�w� �Õ�ï�Ä	Ø�C , �3�.�w�«�”�Ù�ï , �æ

�ž�ç�»� �Ü�p�Ë	ý�^�•�”�S�˜�s	Ø�C�›	!�Z	��”�\�q�U�D�ó

�t�s�” . �\�•�x , �è	ô���ÿ�›�`�o�M�s�M� �ï�Ì�¢�ï�Å�•�w

	Ø�C�	ô	��ˆ�q�`�o�‹���;�p�K�” .

�Š�Z�€�p�x , �\�w�‘�O�s IoT �Ã�Ì� �µ�›�,k�q�ß�Q , �•�æ

	��s�r�w�Ì���q�q�‹�t� �ˆ�`�o�M�X
��t���;�s	Ø�C�› SNS
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Twitter �T�’��«	Ø�C�•�•�¬�›�Ã�›�¨	Z�b�”	��O�x , 
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��«	��s�r�t���;�s	Ø�C�›�»� �Ü�æ�”�t� �ï�Ì�¢�ï�Å�0
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1. Twitter API[10] �w�©�”�ë�”�Å�U�g�p�•�Ê�›�©�”�ë�”

�Å�t
ƒ���` , �•�Ê�t¥Ç�M�h�À� �”�Ä�›	��˜
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1. � �Õ�ï�Ä���Ô�0	Å�w�º�0�w�À� �”�Ä�›�¨	Z
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(3) �	ô	j‹

1. ���™�b�”	Ø�C�›ó
:�t� �t�‹��
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3. ���™�b�”	Ø�C�›���|�8�Q

4. �Â�©�µ�Ä�r
s

�Š	·�p�x , ���Š�³�µ�Â�Ü�w�À� �”�Ä�¨	Z�;�ó�w�°æ�p�K

�”�Â�©�µ�Ä�r
s�t�m�M�o
†�Ì�b�” .

�Â�©�µ�Ä�r
s�p�x , 	��˜�`�h JSON �Ñ�•� �ç�T�’�Â�©�µ

�Ä, �ž�§�¢�ï�Ä�Ê ,ID,RT 
: , �¬�Ü�ž�§�¢�ï�Ä�T�r�O�T , �Ñ�¥

�é�ë�”
:�›H
.�` ,JSON �Ñ�•� �ç�t�‡�q�Š�Ú�b . �^�’�t , � 

�Õ�ï�Ä�‰�5�Ô�Ì , �‰�5	Ô	t�›�Â�©�µ�Ä�›�r
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�©�”�ë�”�Å�U�g�p	��˜�`�h�À� �”�Ä�w�Š���t�ÔÇ�q�Ì��

�U�G�L�^�•�o�M�”�T�›
Y�F¯�q�›�–�;�`�oQ���b�” . �ÔÇ

�q�Ì���U�G�L�^�•�o�M�”�À� �”�Ä�›�¨	Z�` , � �Õ�ï�Ä�‰�5

�Ô�]�q�w�Ñ�•� �ç�t�‡�q�Š�” .

4.2 � �Õ�ï�Ä�‰�5�•�w	��˜

�Š�³�µ�Â�Ü�p�x , �•	�
¢�w�ú�Ê , �f�˜ 23 �à�w�•�Ê�›�©�”

�ë�”�Å�t
ƒ���`�À� �”�Ä�›	��˜�`�o�M�” . � �Õ�ï�Ä�‰�5�•

�q�`�o , �©�”�ë�”�Å�U�g�p
ƒ���`�h�•�Ê�›�–�;�b�”�\�q�x ,

�•�Ê�w�{�S�U‡	×�t�G�V�M�h�Š�l�‡�`�X�s�M . �f�w�h�Š , �Š

�³�µ�Â�Ü�p�x , � �Õ�ï�Ä�µ�Ù�¿�Ä�Ù	{�q
Y�F¯�q�›�–�;�` ,

�Pú�Ê�•	E	t�p� �Õ�ï�Ä�‰�5�•�›	��˜�b�” .

� �Õ�ï�Ä�µ�Ù�¿�Ä�Ù	{�x , �f�˜ 23 �à�º�w�ž�Û�á�”�¶�Ý�ï

�Ä�ª
ƒ , �Û�á�”�´�ž�Ü , �³�ã�¿�Ð�ï�¬�ª
ƒ , �¤�ï�»�”�Â� �ï

�Ý�ï�Ä�ª
ƒ , �9
˜ , �6	Ô , �×�”�ç�›�f�˜�¢�¥�”�§�” [11] �q�Æ

�Ï�»� �Ü [12] �T�’H
.�`�^
R�b�” . �À� �”�Ä�Â�©�µ�Ä�t� 

�Õ�ï�Ä�µ�Ù�¿�Ä�Ù	{�º�w�A
É�U���O�b�”	Ô�ù�x , �f�w�A
É

�›� �Õ�ï�Ä�‰�5�•�q�`�o JSON �Ñ�•� �ç�t�-�Ë�b�” . �‡�h ,

� �Õ�ï�Ä�‰�5�•�w	E	t�U�Â�©�µ�Ä�t�G�L�^�•�o�M�”	Ô�ù�x ,




Y�F¯�q�›�–�;�`�o	E	t�›	��˜�` , �-�Ë�b�” . 	Í	\�w�r�j

�’�‹�G�L�^�•�o�M�s�M	Ô�ù�t�0� �b�”�h�Š , �©�”�ë�”�Å�U

�g�p
ƒ���`�h�•�Ê�‹ JSON �Ñ�•� �ç�t�-�Ë�b�” .

5. �À� �”�Ä�w� �Õ�ï�Äü�¨°�A

�Š	·�p�x , ���Š�³�µ�Â�Ü�w�°æ�p�K�”�À� �”�Ä�w� �Õ�ï

�Äü�¨�t�m�M�o
†�Ì�b�” .

	Ô	t�q�Ì���›���‰�À� �”�Ä�t�x��«	��s�r�t���;�p�s�M

�À� �”�Ä�‹���X���O�b�” . �f�\�p , ���;�p�s�M�À� �”�Ä�›	

	†�b�”�h�Š�t�À� �”�Ä�wü�¨�›�æ�O . �‡�h , ��«	��s�r�t��

�;�s�À� �”�Ä�t�x , �7�‘�s�´�ß�ï�ç�U���O�`�o�S�“ , �â�”�²

�w�B�·�t�K�l�h	Ø�C���™�U�p�V�s�M . �f�w�h�Š , �¨	Z�`�h��

�;�s�À� �”�Ä�›�§�Â�°�æ�]�q�tü�¨�b�” .

�;�•�¶	6�›�;�M�h���;Q���q�§�Â�°�æü�¨�w
^�S�w°�A

�î�g�w	Ä�I�›�Ž�<�t�Ô�b .

5.1 �§�Â�°�æ�w
ƒ���q�î�g���¥

�Š�æ���t�S�Z�”�®���;�s�À� �”�Ä�¯�q�x�Ž�<�w�§�Â�°�æ

�w� �Õ�ï�Ä�t���b�”�À� �”�Ä�q�b�” .

�;�¸� �Õ�ï�Ä�y�/
n�~�S	¸�M�yã�F

�é�h�y�2�a�q�y�Ù��Þ�ï GO �y�f�w��

�§�Â�°�æ�x , �N�¢	Ø�C�v�½�w�E¯�¨�p�K�”�®�f�˜ Walker�¯

[15] �w� �Õ�ï�Ä�§�Â�°�æ�›�€�ß�t�` , �'‹�î�g�p�•�Ê�q�Ô

�Ì�›���‰�À� �”�Ä�w	��¨�›ü
s�`�h�M�t , �°��
:�w�À� �”

�Ä�U�˜�’�•�”�qQ�Ì�`�h�§�Â�°�æ�›
ƒ���`�h .

�¶	6�Ã�”�»�x ,2016�å 9 �D 10�D�t	��˜�`�h�À� �”�Ä�›
�

	��p���;�T���;�p�s�M�T , �q�¤�§�Â�°�æ�tü�¨�`�h�‹�w�›

�–�;�b�” . �î�g�Ã�”�»�t�x ,2016�å 12 �D 6 �Ô�™2016�å 12

�D 13 �Ô�t	��˜�`�h�À� �”�Ä�w�¤�p , � �Õ�ï�Ä�‰�5�Ô�U 12

�D 13 �Ô�w�À� �”�Ä 1000�E�›�–�;�`�h .

�;�•�$�t�À� �”�Ä�›ü�¨�b�”�h�Š�t�x , �À� �”�Ä�Š���›
:

�‹�=�b�”
²	r�g�Už�A�p�K�” . MeCab[17]�›�;�M�ož�A�s

¼�º�›	��“	Z�` ,Bag-of-words�t�‘�“
:�‹�=�›�æ�M , �À� �”

�Ä�w�Õ�«�Ä�ç�Þ�Ã�ç�›�^
R�b�” . �\�\�p ,MeCab �t�‘�“	�

�“	Z�b¼�º�x�®�Ê�º , �ˆ�º , ���0�º , í�º� �̄q�`�h .MeCab �w

���6
É�Ù	{�t�x ,IPADIC[18] �›�–�;�`�o�M�” .

°�A�î�g�w�U	Â�M�O�q�`�o�x , �À� �”�Ä�›
Y�r�w�À� �”

�Ä�qÆ
Y�r�w�À� �”�Ä�t
�	��pü�Z , �;�•�¶	6�t�‘�”Q��

�A�L�w
Y�t�p�q , 
Y�r�w�À� �”�Ä�q�;�•�¶	6�t�‘�”Q���A

�L�q�w�&�ù�p , �6�q�p ,F �‹�›�{�Š�” .

5.2 �î�g�A�L

5.2.1 Support Vecter Machine

2 �«�å�µ�wü�¨ � › �æ�O�\ �q�U�p�V�” �¶	6� ; � • �p�K�”

SVM(Support Vecter Machine) �›�;�M�o , �À� �”�Ä�w� �Õ

�ï�Äü�¨�›�æ�l�h�A�L�t�m�M�o
†�Ì�b�” . SVM �w�¹�Ñ�Ä

�¢�£�ž�t�x SVM-Light[16] �›�–�;�`�h .

SVM �t�‘�”�À� �”�Ä�wü�¨�x , �‡�c���;�T���;�p�s�M�T

�w�°�0�°ü�¨�›�æ�O . �Í�t���;�s�À� �”�Ä�›�§�Â�°�æ�]�q

�tü�¨�b�”�°�0��ü�¨�›�æ�O .SVM �x���«�å�µ�wü�¨�p�K

�”�h�Š , �§�Â�°�æü�¨�p�x , �K�”�§�Â�°�æ�q�f�w���w�§�Â�°

�æ
¶æ�p SVM Q���Þ�Ã�ç�›�Ï�™�`�o�M�V , ���§�Â�°�æ�t

ü�¨�b�” . ���s�x�§�Â�°�æ�› 6 �x
ƒ���`�h�w�p ,6 �x�w SVM

Q���Þ�Ã�ç�›�^
R�`Q���›�æ�l�h . �r�w�§�Â�°�æ�t�‹Q��

�^�•�s�T�l�h�À� �”�Ä�x�f�w���w�§�Â�°�æ�q�b�” .

���;�T���;�p�s�M�T�tü�Z�”�°�0�°ü�¨ (1), �§�Â�°�æ�]

�q�tü�Z�”�°�0��ü�¨ (2) �w�A�L�›¯ 1,2 �t�Ô�b . (1) �wü

�¨�p�x ,1000�E�w�O�j 200�E�p�U	Â�›�æ�l�h .(2) �wü�¨�p

�x ,(1) �p���;�p�K�”�qQ���^�•�h 482�E�w�O�j , �§�Â�°�æ

�]�q�t 100�E�p�U	Â�›�æ�l�h .

¯ 1 Performance of classiÞcation(1) �}

Accuracy Precision Recall F�‹

0.8650 0.9091 0.8333 0.8857

¯ 2 Performance of classiÞcation for each category(2) �}

�§�Â�°�æ Accuracy Precision Recall F�‹

�;�¸� �Õ�ï�Ä 0.8700 0.8867 0.8703 0.8784

�/
n�~�S	¸�M 0.9100 0.6500 0.8666 0.7428

ã�F 0.8100 0.1363 1.0000 0.2399

�é�h 0.9300 0.4000 0.8000 0.5333

�2�a�q 0.9600 0.4285 1.0000 0.5999

�Ù��Þ�ï GO 1.0000 1.0000 1.0000 1.0000

(1),(2) �wü�¨�q�‹�t�ô�M Accuracy �q Recall �w�A�L�U�˜

�’�•�h�U , ¯ 2 �w Precision�q F �‹�t�x� �“�U	Z�o�`�‡�l�h .

�®ã�F�¯�w Precision�w�‹�U�Ã�Š�o�ÿ�M�w�x ,�®ã�F�¯�Ž

�Ž�w�§�Â�°�æ�w SVM Q���Þ�Ã�ç�p�‹	O�ˆ�U�G�V�X�s�”
É


Q�U,�®ã�F�¯�w SVM Q���Þ�Ã�ç�w	O�ˆ�w�G�V�s
É
Q�w�¤

�t�‹���O�`�o�M�”�\�q�U�j�¼�p�K�”�q�ß�Q�’�•�” . �Ž�<�t

�®ã�F� �̄q�®�;�¸� �Õ�ï�Ä� �̄w�¤�‘�w SVM Q���Þ�Ã�ç�t�S

�M�o, 	O�ˆ�w�G�V�T�l�h
É
Q�w�°æ�›�•�[�” .

�¬���y
n�yã�F�y�³�ž�»�”�y���6�y�Õ�¡

	Í���y�•�y�Û�á�”�´�§�ç�y�6�y��	Z�y�‰��

�å� �Ò�y LIVE �y��
×�y�ë�ï�Ú�ï�y�'�ÿ

�‰�Ú�y�¯�ï�±�”�Ä�y�Ð�ž�Ê�y�‰���y�ž� �Å�ç

	Í�G�t�»�•�`�h
É
Q�w�¤�t�x ,�®�‰��� �̄q�M�O
É
Q�U�ž�è�`

�o���‡�•�o�M�” . �\�w�‘�O�tó
:�w�§�Â�°�æ�wQ���Þ�Ã�ç

�t�ž�è�`�o	Z�q�b�” , 	O�ˆ�w�G�V�s
É
Q�U���O�b�”	Ô�ù , �K

�”�À� �”�Ä�Uó
:�w�§�Â�°�æ�t�S�M�o
Y�r�qQ���^�•�o�`

�‡�M, ü�¨�w
^�S�U�<�U�l�o�`�‡�O�q�ß�Q�’�•�” . �f�\�p ,

�§�Â�°�æ�®ã�F�¯�t���X���O�`�o�M�h [�;�¸� �Õ�ï�Ä ] �q�w

�°�0�°ü�¨�w SVM Q���Þ�Ã�ç�›�^
R , ü�¨�` ,�®ã�F�¯�p

�s�M�À� �”�Ä�›		†�`�h . �°�0�°ü�¨�p���;�p�K�”�qQ��

�^�•�h 482�E�w�O�j , �°�0��ü�¨�w�§�Â�°�æü�¨�p�®ã�F�¯

�t	ü�“ü�Z�’�•�h 106�E�t , 	ý�`�X�^
R�`�h SVM Q���Þ



¯ 3 Performance of classiÞcation(3) �}

�§�Â�°�æ Accuracy Precision Recall F�‹

ã�F 0.9439 0.3809 0.9411 0.5516

�Ã�ç�›�&�;�`�h�A�L�›¯ 3 �t�Ô�b .

¯ 3 �t�Ô�^�•�o�M�”�‘�O�t ,Recall �w�‹�U	—�`�<�U�l�o

�`�‡�l�h�U ,Precision�q F �‹�w�‹�›�~
³�b�”�\�q�U�p�V�h .

�\�•�‘�“ , �§�Â�°�æ�®ã�F� �̄t���X���O�`�o�M�h�®�;�¸� �Õ

�ï�Ä�¯�›		†�p�V�h�\�q�Uü�T�” .

�Í�t ,MeCab �w���6
É�Ù	{�›�!�Ë�` , 
²	\�w�î�g�q�‰�a

	Ú�E�p�î�g�›�æ�l�h .


²	\�w�î�g�p�–�;�`�o�M�h���6
É�Ù	{�p�K�” IPADIC

�x ,2007�å 3 �D�Ž�ñ�Ë	ý�^�•�o�S�’�c ,2007�å 3 �D�Ž�ñ�t

�v�æ�l�h�o� �s�r�x	)�å�^�•�o�M�s�M . �î�M�t , �§�Â�°�æ

�®�é�h� �̄wQ���Þ�Ã�ç�t�S�M�o	O�ˆ�U�G�V�M
É
Q�p�K�”�®�á

�Š�æ��̄®�Î�ç�¶�¯�• ,�®TOHO ��̄®�³�É�Ú�¶�¯�q�M�l�h
É
Q

�x ,�®�á�Š�æ�Î�ç�¶�¯�® TOHO �³�É�Ú�¶� �̄qü�Â�^�•�”�‚�V


É
Q�p�K�”�U ,IPADIC �p�x , �\�w�‘�O�s�{��¯�q�t�0� �`

�o�S�’�c , �l�‡�`�X�s�M���6
É�tü�Â�^�•�o�`�‡�l�o�M�” .

�‡�h ,�®ã�F�¯�w�À� �”�Ä�t���X	Z�q�b�”�®
z�T ACT �³�ž

�»�”�¯�q�M�O�{��¯�q�x ,2008�å 3 �D�t�ì
R�`�h�6	Ô�p�K

�”�h�Š ,IPADIC �p�x�®
z�T�¯�® ACT �¯�®�³�ž�»�”��̄w 3 �m�w

���6
É�tü�Â�^�•�o�`�‡�O . �\�w�‘�O�t ,IPADIC �x�`�T�”

�‚�V�;���t�‘�l�o�^
R�^�•�h	ô�T
Q�w�ô�M�Ù	{�p�K�”�U ,

	)�å�^�•�o�M�”�o� �U�Õ�M�8���Ë	ý�^�•�o�M�s�M�h�Š , �v

�æ� �•	ý�  , �3�ó
��w�Ê
²�• , 	ý
a¼�w�Ê
² , �å�ï�Å�Ú�”�«

�w�Ê	¶�•�è	¶�U���X���‡�•�” SNS�t�d�Ø�^�•�”�‘�O�s��	·

�w�r
s�t�xÆ�²�V�s�:�‹�K�” . �f�\�p ,LINE �w Data Labs

�p�‰C�^�•�h�Ù	{�p�K�” ,mecab-ipadic-NEologd[19]�›��

�;�b�”�\�q�t�`�h .

mecab-ipadic-NEologd�x , ��
:�w Web 	Í�w�t� �¿�o�T

�’�˜�h	ý� �›�å�C�b�”�\�q�p�§�µ�»�Ú� �¶�`�h MeCab �;

�w�³�µ�Â�Ü�Ù	{�p�K�“ , �Ž�<�w�‘�O�s�›�Ã�U�K�[�’�•�” .

(1) IPADIC �p�xó
:�w���6
É�tü�Â�^�•�o�`�‡�O�{��¯

�q�›�>�å

(2) �–	? 2 �s�Ž	Í�Ë	ý

(3) Web 	Í�w�t� �¿�o�›�Æ�;�`�o�Ë	ý�Ì�t	ý�`�M�{��¯�q

�›
5�Ì�å�C

MeCab �w���6
É�Ù	{�t mecab-ipadic-NEologd�›���;�`

�o�î�g�›�æ�l�h�A�L�›¯ 4,5 �t�Ô�b .

¯ 4 Performance of classiÞcation �}

Accuracy Precision Recall F�‹

0.8750 0.9175 0.8396 0.8768

���;Q�� , �§�Â�°�æü�¨�q�‹�t , 
²	\�w�î�g�A�L�tz�‚ ,


¶�.�$�t F �‹�U�ô�M�A�L�U�˜�’�•�h . �›�t , ¯ 2 �p�x�Ã�z

�t�ÿ�M�‹�U	Z�o�`�‡�l�o�M�h�§�Â�°�æ�®ã�F�¯�w Preci-

sion �q F �‹�t�m�M�o�x , �°�s�wü�¨�p¯ 3 �w�‹�t�Ù�n�Z

�”�\�q�U�p�V ,mecab-ipadic-NEologd�›���;�`�h�\�q�t�‘

¯ 5 Performance of classiÞcation for each category �}

�§�Â�°�æ Accuracy Precision Recall F�‹

�;�¸� �Õ�ï�Ä 0.8400 0.8484 0.9032 0.8750

�/
n�~�S	¸�M 0.8600 0.5357 0.9375 0.6818

ã�F 0.7200 0.3500 0.8750 0.5000

�é�h 0.9400 0.5454 0.8571 0.6667

�2�a�q 0.8300 0.3703 1.0000 0.5405

�Ù��Þ�ï GO 1.0000 1.0000 1.0000 1.0000

�”�®�L�U�_�’�•�h . �\�w
Œ�w�î�g�p�x ,MeCab �w�Ù	{�t�x

mecab-ipadic-NEologd�›���;�b�”�\�q�q�b�” .

5.2.2 �å�ï�¼�Ü�Ñ�¥�è�µ�Ä

�Š
…�p�x , ü�¨�+�t�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�›�;�M�o�À� �”

�Ä�w� �Õ�ï�Äü�¨�›�æ�l�h�A�L�t�m�M�o	\�‚�” .

�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�q�x , �>���æ�›	��¶	6�+�q�b�”	B�‚

�¶	6�ž�ç�°�æ�¶�Ü�p�K�” . 2 �«�å�µ�wü�¨�›�æ�O SVM �x ,

�¤�«�å�µ�]�q�t�¶	6�›�æ�Ož�A�U�K�“ , �Š�Z�€�p�x���;Q��

�›�æ�l�h�™�t ,6 �x�w SVM �›�^
R�`�o�§�Â�°�æü�¨�›�æ�l

�o�M�h�U , �å�ï�¼�Ü�Ñ�¥�è�µ�Ä�x���«�å�µ�wü�¨�›�æ�O�\

�q�U�D�ó�p�K�”�h�Š , ���;Q���›�æ�˜�c ,�®���;�p�s�M�¯�®�;

�¸� �Õ�ï�Ä��̄®�/
n , �S	¸�M��̄®ã�F��̄®�é�h��̄®�2�a�q��̄®�Ù

��Þ�ï GO�¯�w 7 �«�å�µ�wü�¨�›�°�S�t�æ�O�\�q�t�`�h .

ü � ¨ � x ,Python �w � ; � • � ¶ 	6 �å �   �Ò �å �æ�p �K � ” scikit-

learn[20]�›�;�M�o�æ�l�h .

�¶	6�Ã�”�» , �î�g�Ã�”�» , �U	Â�M�O�w	Ú�E�x SVM �›�;�M

�h�î�g�w	Ú�E�q�!�Q�o�M�s�M . �U	Â�E
:�x , �¤�§�Â�°�æ�]�q

�t�î�g�Ã�”�» 1000�E�w�O�j 400�E�p�æ�l�h .

�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�t�‘�”�§�Â�°�æü�¨�w�A�L�›¯ 6 �t

�Ô�b .
¯ 6 Performance of classiÞcation for each category �}

�§�Â�°�æ Accuracy Precision Recall F�‹

�;�¸� �Õ�ï�Ä 0.8950 0.8750 0.7583 0.8125

�/
n�~�S	¸�M 0.9550 0.7948 0.7561 0.7750

ã�F 0.9875 0.5000 0.4000 0.4444

�é�h 0.9925 1.0000 0.7272 0.8421

�2�a�q 0.9875 0.8666 0.8125 0.8387

�Ù��Þ�ï GO 1.0000 1.0000 1.0000 1.0000

¯ 6 �t�Ô�^�•�o�M�”�è�“ , �§�Â�°�æ�®ã�F�¯�Ž�Ž�p�x ,F

�‹�U 0.8 
²�™�t�s�“ , �ô�M
^�S�pü�¨�U�æ�˜�•�o�M�” . �§�Â

�°�æ�®ã�F�¯�t�S�M�o�‹ ,SVM �w	Ô�ù�q�‰�s�w�A�L�›�˜�”

�\�q�U�p�V�h .

SVM �q�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�w�r�j�’�wü�¨�+�›�;�M�o

ü�¨�›�æ�l�h	Ô�ù�p�‹ , �7	4�$�t�x�ô�M
^�S�U�˜�’�•�”�\

�q�Uü�T�l�h�U , �†	��›z�±�b�”�q , �å�ï�¼�Ü�Ñ�¥�è�µ�Ä�w

�M�U F �‹�U
¶�.�$�t�ô�M�A�L�U�˜�’�• , 
^�S�U�‘�“���•�o

�M�h. �\�w
^�S�x , �¶	6�Ã�”�»�›
ÿ�•�b�\�q , �ôÃ�S�b�W�”

�o�  , �ÿÃ�S�b�W�”�o� �›�_	†�b�”�s�w	��O�t�‘�l�o , �Ë�t

�ô�Š�”�\�q�U�p�V�”�q�ß�Q�” .

�‡�h , 	r�g���S�t�m�M�o�‹ ,SVM �w�‘�O�t
ï�p�h�“�p�§

�Â�°�æü�¨�›�æ�Ož�A�w�s�M�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�w�M�U ,



	r�g�t�T�T�”�Ì���U	—�s�X���•�o�M�h .

�Š�Z�€�p�x , 	Ø�C�›�æ�ž�ç�»� �Ü�t	r�g�`�o�â�”�²�t��

�Ô�b�”�\�q�›
Ý���`�o�M�”�h�Š , �À� �”�Ä�w� �Õ�ï�Äü�¨

�t�x�å�ï�¼�Ü�Ñ�¥�è�µ�Ä�›�&�;�b�”�\�q�t�b�” .

6. �	ô	j‹

�Š	·�p�x , �³�µ�Â�Ü�w�°æ�p�K�”�	ô	j‹�t�m�M�o , 	Ø�C

�w���t� �=�q�	ô�w��
Œ	q�•Ç�Z�tü�Z�o
†�Ì�b�” .

6.1 	Ø�C�w���t� �=

� �ï�Ì�¢�ï�Å�t�0� �b�”�h�Š , �À� �”�Ä�Š���›���t� �t

�‹���b�”ž�A�U�K�” . �`�T�` , �À� �”�Ä�Š���xÆ�ì
¶�s�Ô�Š

� �p	{�T�•�o�M�”�\�q�‹���X , �À� �”�Ä�Š���›�j���w�‡�‡

�‹���b�”�q
Y�`�X�‹���^�•�s�M�\�q�U���M . �f�w�h�Š , �À

� �”�Ä�Š���¤�w	Ø�C�›�'�Š
T�g�` , ž�A�s	Ø�C�w�ˆ�›���™

�b�” . 
T�g�`�h	Ø�C�›	Ø�C�è	ô�Z�€�;�Ï�U�‰C�`�h�×�ˆ�‹

���¤�ï�´�ï�®�ˆ�œ�s�w�×�ˆ�‹���Ï TexTra �¯ [13] �›�–�;�`�o

�‹���b�” . �‹���b�”�t� �x , �Z�Ô�Ž��
��w��
v���w�Â�ù [14]

�›�,�t , �ó�  , �¤���  (���.�È , _�.�È ), ����� �›
¬�œ�i . 	Ø

�C�›
T�g�b�”
²	r�g�›�æ�˜�s�T�l�h�ó� �‹���w�«�›
$ 2 �t

�Ô�b . �À� �”�Ä�w	Ø�C�›
T�g�b�”
²	r�g�›�ª�`�h�«�›
$ 3

�t�Ô�b . 
$ 3 �›�ó� �t�‹���`�h�«�›
$ 4 �t�Ô�b .


$ 2 Result of translation(full text) �}


$ 3 Result of organizing data �}


$ 4 Result of translation( �ó�  )�}

�\�•�‘�“ , 
$ 2 �w�‘�O�t�j���w�‡�‡�p�x
Y�`�X�‹���p�V

�c , ó
:�U	t�p�¡�l�h�‹���A�L�t�s�”	Ô�ù�p�‹ , 
$ 3 �w�‘�O

�s
²	r�g�›�ª�b�\�q�pž�A�s	Ø�C�›���?�t
Y�`�X���Ô�p�V

�”�\�q�U�Ô�^�•�h .

6.2 �	ô�w	q�•Ç�Z

	Ô	t�q�ÔÇ�q�Ì���w	Ú�E�t�&�ù�b�”	Ø�C�› , �â�”�²�t�q�l

�o���ù�s	q�p���Ô�b�”�h�Š�t , 	Ø�C�w	q�•Ç�Z�›�æ�O . �r

�w�‘�O�s	q�p	Ø�C���Ô�b�•�y�â�”�²�t�q�l�o���ù�s�w�T�x ,

�â�”�²�t�‘�l�o�Ÿ�s�“ , �«�Q�y , 	q�•Ç�Z�w	Ú�E�q�`�o , � 

�Õ�ï�Ä�w�‰�5�•�•
��>�S , �‰�5�Ì�� , �Ú�¹�U�ß�Q�’�•�” .

���s�x , �f�w�¤�w�°�«�q�`�o ,Google Maps API �w Dis-

tance Matrix API[21] �›�–�;�` , � �Õ�ï�Ä�‰�5�•�t�£�è�`�h

	q�•Ç�Z�›�æ�l�h . Google Maps API �w Distance Matrix

API[21] �x , 	ZC�•�:�q�x�£�•�:���w
*	‘�ç�”�Ä�t�,�n�M

�h�Ì���q�‘�m�w�‹�U	��˜�p�V�” API �p�K�” . �Š�³�µ�Â�Ü�p

�x�í�Ó�q�N�º�›�A�•�æ�Ü�´�ï�Ì�µ�w	Ð�l�›�â�”�²�t
Ý���`

�o�M�”�h�Š , �â�”�²�w�•�”	Ø�C�•�è�$�•�U	��˜�D�ó�p�K�” .

�\�w�æ�Ü�´�ï�Ì�µ�‘�“	��˜�b�”�•�:�›	ZC�•�: ,4 	·�t�S�M

�o�¤�À� �”�Ä�]�q�t JSON �Ñ�•� �ç�t�¨�ò�`�h� �Õ�ï�Ä�µ

�Ù�¿�Ä�Ù	{�w�A
É , 	E	t , �©�”�ë�”�Å�U�g�p
ƒ���`�h�•�Ê�w

�M�c�•�T�›�x�£�•�:�t
ƒ���b�” . Distance Matrix API �T

�’�¤� �Õ�ï�Ä�t�m�M�o	��˜�`�h� �ˆ�Ì���w	–�^�M	q�t	Ø�C

�›���|�T�Q�” .

�â�”�²�w�•�” , �è�$�•�t�®	ý	S�ú�¯�›
¬�R�` , �§�Â�°�æ

�®�/
n / �S	¸�M�¯�w	Ø�C�t	q�•Ç�Z�›�æ�l�h�A�L�w�°æ�›
$

5 �t�Ô�b . �s�S , �î�g�Ã�”�»�q�`�o ,2017�å 2 �D 18 �Ô�T�’

2 �D 26 �Ô�w�8���p , �•	�
¢�w�ú�Ê�›�©�”�ë�”�Å�t Twitter

API �w�©�”�ë�”�Å�U�g�p	��˜�`�h�À� �”�Ä�w�O�j , � �Õ�ï

�Ä�‰�5�Ô�U 2017�å 2 �D 26 �Ô�w�À� �”�Ä�›�–�;�`�h .
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�¨� �Å�Ò�¿�«�•�U�g�¤�ï�´�ï�s�r�T�’�0�›�t	��˜�p�V�s

�M	Ø�C, 	Ô	t�q�Ì���›�ß�€�`�h�®�f�w	Ô�¯�®�f�w�Ì� �̄t��«	�

�s�r�U�b�;	Z�R�”���;
Q�w�ô�M	Ø�C�› Twitter �T�’�¨	Z�` ,

�â�”�²�w�B�·�t�ù�l�h	Ø�C���Ô�›�¹�ú�t�Ö�• , �À� �”�Ä�w
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�M�o�‹���•�o�M�”�\�q�Uü�T�l�h . �‡�h , � �ï�Ì�¢�ï�Å�•
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T�g�` , �ô�M
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�›�;�M , �‘�“
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�ó�t�`�h .
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���:�w	Ø�C�w�°æ�U�=�Z�o�M�”	Ô�ù�t�0	r�b�”	��O�›�ß�Q ,

�r
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