P�L�S�¦¸ �ÌÀë¿ÑÇ �¬¿Ó¼ �³±Ý¹ �M�M�A�V�A� �ø°ßÁÕÇ �ø°¤Á �°ÇúÁ �¯ºö¼ �Â¿ó¶ÎÀ �ð¸Ï´ÍÅµ¸


�ÌÀñÈÎµ,� �ÌÀ«¹£È,� �ÑÇ¾ÁÆÈ,� �åÀÙ±ö¼


�ø°¤Á �ê»÷¾ÇÀ �öÁÉ´ �ÚÀ¿µ­È �¬¿¸± �¾¼ÍÅ,� �÷Æ×Ç �ø°ú° �ë´ÐÇ³± �­ÈÐÇø°ÐÇú°


�O�n�l�i�n�e� �Q�u�a�l�i�t�y� �M�o�n�i�t�o�r�i�n�g� �


�i�n� �C�o�n�t�i�n�u�o�u�s�-�s�t�i�r�r�e�d� �M�M�A�V�A� �C�o�p�o�l�y�m�e�r�i�z�a�t�i�o�n� �P�r�o�c�e�s�s� �U�s�i�n�g� �P�L�S�


�H�e�e� �D�u� �L�e�e�,� �M�o�o� �H�o� �L�e�e�,� �C�h�o�n�g�h�u�n� �H�a�n�,� �K�u�n� �S�o�o� �C�h�a�n�g�


�A�u�t�o�m�a�t�i�o�n� �R�e�s�e�a�r�c�h� �C�e�n�t�e�r�,� �D�e�p�t�.� �o�f� �C�h�e�m�i�c�a�l� �E�n�g�i�n�e�e�r�i�n�g�,� �P�O�S�T�E�C�H�


�1�.� �­¼Ð·


�öÇë´ �ø°¤Á �ê»÷¾¡¿ �ÖÀî¾­¼ �ø°¤ÁÇÀ �È¾üÀú° �×± �ø°¤Á¡¿­¼ �ý»ê»ÏÇÂ´ �¦Á°ÇÇÀ �°ÇúÁ»À �Õ±ÏÀÏÇÔ° �ÏÇÂ´ �Í°ÌÀ �Å¸ì¿ �ßÁä¿ØÇ³ÁÙ´.� �ÌÀ¯·ÑÇ �ñ¸¥Ç¦¸ �ÌÀç·â± �§ÀØÇ �ëÅè° �ø°¤Á �¦Áî¾(�S�t�a�t�i�s�t�i�c�a�l� �P�r�o�c�e�s�s� �C�o�n�t�r�o�l�,� �S�P�C�)�ÇÀ �â±ý¹ÌÀ �ç»ë¿Çµí° �ÖÀÂ´¥µ �ÌÀ �â±ý¹ÇÀ �1�÷ÂûÀÎÀ �ª¿ÒÇ,� �ïÁ �ø°¤ÁÇÀ �ÌÀó»»À �¶Áâ±¡¿ �¨°öÁÏÇÂ´ �Í°ÌÀ �ø°¤Á �ð¸Ï´ÍÅµ¸ÌÀÙ´.� �×±±·¥µ �ÖÃÙ± �­ÈÐÇ �ø°åÀéµ¡¿ �µµÔÀÈµ �ø°¤Á �ÄÄ»ÇÍÅéµÎ· �ÎÀØÇ �æ¹ë´ÑÇ �ç¾ÇÀ �ø°¤Á �¥µÌÀÍÅéµÌÀ �Ç½Ã½£°¸ÀÎ· �ö¼ýÁÇµí° �ÖÀÂ´¥µ �ÌÀ �¥µÌÀÍÅéµºÀ �­¼Î· �©ÅÔ° �¤ÈºÀ �¹ºâÀÏÇÔ° �¬¿ü°Çµî¾ �ÖÀÂ´ �æ°ì¿¡° �ë´ÎºÐºÌÀÇ¹Î· �â±¸ÁÇÀ �S�P�C� �â±ý¹¸ÀÎ· �ÌÀó»»À �¨°öÁÏÇÂ´¥µ �î¾Á·ò¿ÌÀ �ÖÀÙ´.� �ÌÀ¯·ÑÇ �®¹¦Á¡Áéµ»À �ØÇá°ÏÇâ± �§ÀÑÇ �æ¹ý¹¸ÀÎ· �ÖÃÙ± �P�C�A�ª³ �P�L�S�Í¿ �°°ºÀ �Ù´¯º®· �ëÅè° �Ðº®¼ �æ¹ý¹»À �ÌÀë¿ÑÇ �ð¸Ï´ÍÅµ¸ �â±ý¹ÌÀ �ÖÁñ¸»À �Þ¹Æ¾ �Ô¿Ù´.� �[� �2�,�4�,�6�,�7�]� �


�ÌÀ �í³®¹¡¿­¼Â´ �P�L�S�¦¸ �ÌÀë¿ÑÇ �¬¿Ó¼ �³±Ý¹ �M�M�A�V�A� �ø°ßÁÕÇ �ø°¤Á¡¿­¼ÇÀ �°ÇúÁ �¯ºö¼¦¸ �ð¸Ï´ÍÅµ¸ÏÇÂ´ �æ¹ý¹¡¿ �ë´ØÇ �â±ú¼ÏÇí°ÚÀ �ÑÇÙ´.�


�2�.� �M�u�l�t�i�v�a�r�i�a�t�e� �S�t�a�t�i�s�t�i�c�a�l� �M�e�t�h�o�d�s�[�2�,�3�,�4�,�5�]�


�P�r�i�n�c�i�p�a�l� �C�o�m�p�o�n�e�n�t� �A�n�a�l�y�s�i�s�(�P�C�A�)�


� � �P�C�A�Â´ �¯ºö¼éµ¢³®¸ �­¼Î· �¬¿ü°ÌÀ �¹¸ºÀ �ÚÀá· �àÇÄ· �X�¦¸ �ÐºØÇÏÇ©¿ �­¼Î· �ëÅè°ûÀ¸ÀÎ· �¶µ³¸ûÀÎÀ �õ»Î·î¿ �¯ºö¼éµ(�P�r�i�n�c�i�p�a�l� �C�o�m�p�o�n�e�n�t�s�(�P�C�s�)� �o�r� �L�a�t�e�n�t� �v�a�r�i�a�b�l�e�s�)�Î· �¯º¯ÈÃ½´Å¸ÀÎ·á½ �¥µÌÀÍÅ �Ðº÷ÆÇÀ �¤Á¸ºÂ´ �×±ë´Î· �ç»ë¿ÏÇé¸­¼µµ �³Ã®¸ �×¹ �ØÇ®¼»À �õ´í¿ �±½Ô° �ØÇ �ÙÁ �ö¼ �ÖÀÔ° �ÏÇÂ´ �Í°ÌÀÙ´.� �P�C�A�Â´ �ÚÀá· �àÇÄ· �X�Î·ÎºÍÅ �T�Í¿ �P�¦¸ �¸±ÏÇÂ´ �Í°¸ÀÎ· �X�ÇÀ �s�a�m�p�l�e� �c�o�v�a�r�i�a�n�c�e� �m�a�t�r�i�x�ÇÀ �S�i�n�g�u�l�a�r� �V�a�l�u�e� �D�e�c�o�m�p�o�s�i�t�i�o�n�¡¿ �ÇÀØÇ �¸±ÏÇÅ°ª³ �N�o�n�l�i�n�e�a�r� �I�t�e�r�a�t�i�v�e� �P�a�r�t�i�a�l� �L�e�a�s�t� �S�q�u�a�r�e�s� �(�N�I�P�A�L�S�)� �a�l�g�o�r�i�t�h�m�¡¿ �ÇÀØÇ �ø¿ÏÇÂ´ �ö¼¸¸­ÅÇÀ �P�C�¦¸ �ßÁä¿ÑÇ �P�C� �ø¼¸ÀÎ· �¸±ØÇ �ÙÁ �ö¼ �ÖÀÙ´.�[�2�,�3�,�4�]�


�P�a�r�t�i�a�l� �L�e�a�s�t� �S�q�u�a�r�e�s�(�P�L�S�)�


�X�Í¿ �Y� �Îµ �ÚÀá· �àÇÄ· �ç»ÌÀÇÀ �±¼üÇ �ü°è°¦¸ �Ðº®¼ÏÇÂ´ �¥µ �ÖÀî¾­¼ �ÖÁÎ· �ç»ë¿ÇµÂ´ �æ¹ý¹ºÀ �M�u�l�t�i�p�l�e� �L�i�n�e�a�r� �R�e�g�r�e�s�s�i�o�n�(�M�L�R�)�ÌÀÙ´.� �×±¯·ª³ �¢° �àÇÄ· �»³¡¿ �­¼Î· �¬¿ü°ÌÀ �¹¸ºÀ �¯ºö¼éµ(�h�i�g�h�l�y� �c�o�r�r�e�l�a�t�e�d� �v�a�r�i�a�b�l�e�s�)�ÌÀ �÷ÆÔÇÈµ �æ°ì¿ �×± �¹¿øÃÂ·ºÀ �ó»ç´÷È �³¶î¾öÁÔ° �ÈµÙ´.� �×±¡·­¼ �P�L�S�¡¿­¼Â´ �Õ¾¡¿­¼ÇÀ �P�C�A�¦¸ �ÌÀë¿ÏÇ©¿ �Õ¸úÀ �¢° �àÇÄ·ÇÀ �P�C�éµ»À �¸±ÑÇ �ÄÈ¡¿ �õ»Î·î¿ �ÌÀ �Îµ �íºÏ· �ç»ÌÀ¦¸ �±¼üÇ �ü°è°Î· �Ðº®¼ÏÇ©¿ �­¼Î· �¬¿ü°ÌÀ �¹¸ºÀ �¯ºö¼éµÎ· �ÌÀç·î¾øÁ �íºÏ· �ç»ÌÀ¡¿­¼ÇÀ �õ´ �¤Á®ÈÑÇ �ü°è°¦¸ �ò¾»À �ö¼ �ÖÀÙ´.� �[�3�,�5�]�


�


�3�.� �P�r�o�c�e�s�s� �D�e�s�c�r�i�p�t�i�o�n� �a�n�d� �D�a�t�a� �G�e�n�e�r�a�t�i�o�n�


�¬¿Ó¼ �M�M�A�V�A� �ø°ßÁÕÇ �Ý¹ÀÀ


� �¤Áó» �ó»ÂÅ �ð¸¨µ �¸±àÃ»À �§ÀÑÇ �¥µÌÀÍÅ¦¸ �¸¸éµâ± �§ÀØÇ �ç»ë¿ÑÇ �¬¿Ó¼ �³±Ý¹ �Ý¹ÀÀâ±¡¿­¼ÇÀ �M�M�A�V�A� �ø°ßÁÕÇ �Ý¹ÀÀ �ð¸¨µºÀ �¹ºâÀÏÇí° �É½ÑÇ �ñº±¼üÇº¼»À �®°Â´ �ö¼Ä½ �ð¸¨µ[�8�]�ÌÀÙ´.� �


�


�D�a�t�a� �G�e�n�e�r�a�t�i�o�n�


�§À �ð¸¨µ»À �ëÅØÇ �øÃ¤ÁÇµÅ°ª³ �ßÃ¤ÁÇµÂ´ �¯ºö¼ �ö¼Â´ �ÑÃ �1�3�³°Î·­¼ �F�i�g�u�r�e� �1�.�¡¿ �ª³Í¿ �ÖÀÙ´.� �§À �ð¸¨µ»À �ç»ë¿ÏÇ©¿ �ì¿±¼ �5�0�³°ÇÀ �¤Áó» �ó»ÂÅÇÀ �¥µÌÀÍÅ¦¸ �ý»º¼Ã½°Åí° �øÃ¤Á �¡°É´¯ºö¼ �¢°¢°¡¿ �4�è¹ÇÀ �¥ÇØÁíÆ÷Â �¸¸­ÅÇÀ �À¿÷Â¦¸ �ÏÀ¤ÁÏÇÔ° �ýÁî¾ �Ö³î¾ �9�³°ÇÀ �o�u�t�-�o�f�-�c�o�n�t�r�o�l� �ó»ÂÅ �¥µÌÀÍÅ¦¸ �ý»º¼Ã½×Äí° �¶¸öÁ·¸ �1�³°ÇÀ �¥µÌÀÍÅ(�6�0�ø¹)�Â´ �¢° �¯ºö¼Î·á½Â´ �5�%� � �c�o�n�t�r�o�l� �l�i�m�i�t� �»³¡¿ �éµî¾À¿öÁ¸¸ �Ç½¦ÁÎ·Â´ �¤Áó»ó»ÂÅ¦¸ �þ¹î¾­³ �æ°ì¿ÌÀÙ´.� � �¤Áó»ó»ÂÅ �¥µÌÀÍÅ¦¸ �¸¸éµ �§¶Â´ �ì¿±¼ �1�3�³°ÇÀ �¯ºö¼éµ �ßÁ �¶µ³¸ûÀÎÀ �¯ºö¼éµ(�ð¸çµ �ÔÀÂ· �¯À®·,� �ÔÀÂ· �¯À®·ÇÀ �Â¿µµ,� �ÚÀÏÄ �Â¿µµ)�»À �Ðº®¸ÏÇ©¿ �¤Áó»ó»ÂÅ �ª°»À �ØÁ �ÄÈ �ÌÀ �¤Áó»ó»ÂÅ �ª°»À �ßÁÉ½¸ÀÎ· ��� �E�M�B�E�D� �E�q�u�a�t�i�o�n�.�2� � �������1�~�5�%�¤ÁµµÇÀ �r�a�n�d�o�m� �e�r�r�o�r�¦¸ �ÖÁî¾ �5�0�³°ÇÀ �s�e�t�¦¸ �¸¸éµí° �ÌÀ¦¸ �ø°¤Á �ð¸¨µ¡¿ �Ö³î¾ �¾ÁÓ¼ �¯ºö¼éµ(�ÐºÚÀ®·,� �¶Áº¼ñº,� �üÀ¯È²À,� �Ý¹ÀÀâ± �Â¿µµ)�ÇÀ �ª°»À �¸±ßÇÙ´.� �×± �Ù´½À¸ÀÎ· �m�e�a�s�u�r�e�m�e�n�t� �e�r�r�o�r�¦¸ �¢° �¯ºö¼ÇÀ �¯Æ¡Â¡¿ �ûµó¶ � �ßÃ¡°ÏÇ©¿ �5�0�³°ÇÀ �¤Áó»ó»ÂÅ �d�a�t�a� �s�e�t�¦¸ �¸¸éµú¾Ù´.� �×±®¸í° �P�L�S� �m�o�d�e�l�»À �¸¸éµâ± �§ÀÑÇ �øÃ¤Á �¯ºö¼Í¿ �ßÃ¤ÁÉµ �¯ºö¼Â´ �F�i�g�u�r�e� �1�.�¡¿ �ÖÀÙ´.�


�


�4�.� �á°ú° �×¹ �äÅÇÀ


�P�L�S� �m�o�d�e�l�


�5�0�³°ÇÀ �¥µÌÀÍÅÎ· �P�L�S� �ð¸¨µ»À �¸±ÑÇ �á°ú° �t�a�b�l�e� �1�¡¿­¼Í¿ �°°ÌÀ �l�a�t�e�n�t� �v�a�r�i�a�b�l�e� �3�³°Î· �Y� �¡¿­¼ÇÀ �¯ºÌÀÇÀ �7�4�.�5�%�¦¸ �³¼í¸ØÇ �ÙÁ �ö¼ �ÖÀÂ´ �ð¸¨µÌÀ �¸±ØÇ³ÁÙ´.�


� �T�a�b�l�e� �1�.�


�A��
�R�2�X��
�R�2�X�(�c�u�m�)��
�R�2�Y��
�R�2�Y�(�c�u�m�)��
��
�1��
�0�.�2�3�2��
�0�.�2�3�2��
�0�.�4�4�6��
�0�.�4�4�6��
��
�2��
�0�.�1�4�2��
�0�.�3�7�4��
�0�.�2�4�6��
�0�.�6�9�2��
��
�3��
�0�.�1�0�9��
�0�.�4�8�4��
�0�.�0�5�5��
�0�.�7�4�7��
��
�


�W�h�e�r�e� � �A� �:� �P�L�S� �ð¸¨µ¡¿­¼ �ç»ë¿ÑÇ �P�C�ÇÀ �¹°ö¼


�R�2�X� �:� �X�ÇÀ �üÀ¼Ã �s�u�m� �o�f� �s�q�u�a�r�e�s� �(�S�S�;�Ðº÷Æµµ �ïÁ �¤Á¸º¡¿ �ØÇç´)� �ßÁ �öÇçÀ �P�C�¡¿ �ÇÀØÇ �³¼í¸ÇµÂ´ �ñº


�R�2�Y� �:� �Y�ÇÀ �üÀ¼Ã �s�u�m� �o�f� �s�q�u�a�r�e�s� �(�S�S�)� �ßÁ �öÇçÀ �P�C�¡¿ �ÇÀØÇ �³¼í¸ÇµÂ´ �ñº


�R�2�Y�(�c�u�m�)�,�R�2�X�(�c�u�m�)�:� �c�u�m�u�l�a�t�i�v�e� �S�S� �o�f� �a�l�l� �t�h�e� �Y�’�s� �a�n�d� �X�’�s� �e�x�p�l�a�i�n�e�d� �b�y� �a�l�l� �e�x�t�r�a�c�t�e�d� �c�o�m�p�o�n�e�n�t�s�


�


�V�I�P�(�V�a�r�i�a�b�l�e� �I�m�p�o�r�t�a�n�c�e� �i�n� �t�h�e� �P�r�o�j�e�c�t�i�o�n�)� �p�l�o�t�ú° �À¿÷Â �ß¹ý»Ã½ �øÁÜ´ÒÇ �¯ºö¼ �ø¼­¼


�V�I�P�õ¶ �ð¸¨µ �ó»¡¿­¼ �X�ÇÀ �ð¸çµ �t�e�r�m�éµÌÀ �Y�¡¿ �¢³¡ÄÂ´ �µ¿âÇ»À �ª³¸Å»³Â´ �ëÅè°®·¸ÀÎ· �1�ÌÀó»ÇÀ �ª°»À �¡°úÁ �§¶ �¯ÀÇÀÑÇ �ª°ÌÀ �ÈµÙ´.� �ïÁ �X�ÇÀ �ÌÀ �¯ºö¼éµÇÀ �¯º­È¡° �Y�¡¿­¼ÇÀ �¯º­È¡¿ �¡°åÀ �«Å �¯º­È¦¸ �ÖÁÔ° �ÈµÙ´Â´ �Í°ÌÀÙ´.� �F�i�g�u�r�e� �2�¡¿ �¢° �¯ºö¼¡¿ �ë´ÑÇ �V�I�P� �p�l�o�t�ÌÀ �ª³¸Åª³ �ÖÀÙ´.� �©¿â±­¼ �M�M�A�ÇÀ �¯À®·ú° �V�A�ÇÀ �¯À®·,� �M�e�l�t� �i�n�d�e�x�,� �×±®¸í° �I�n�i�t�i�a�t�o�r�ÇÀ �¯À®·ÌÀ �ßÁä¿ÔÇ»À �Ë¾ �ö¼ �ÖÀÙ´.� �F�i�g�u�r�e� �4�¡¿­¼ �¸ºÂ´ �Ù¹Í¿ �°°ÌÀ �¯ºö¼ �¢°¢°¡¿ �ð¸Îµ �ÏÀ¤ÁÑÇ �À¿÷Â¦¸ �ÖÁú¾»À �§¶ÇÀ �ð¸Ï´ÍÅ �á°ú°¦¸ �¸ºé¸ �ÌÀ �V�I�P�¡° �¯ÀÇÀÑÇ �¯ºö¼¦¸ �¯º­ÈÃ½×Ä»À �§¶ �¨°öÁÒÇ �ö¼ �ÖÀú¾í° �ª³Ó¸öÁ �æ°ì¿Â´ �Ý¹ÀÀâ± �Â¿µµ¡¿­¼ÇÀ �¯º­È �ÌÀÜ¿¡¿Â´ �¨°öÁÇµöÁ �Ê¾½À»À �¼º �ö¼ �ÖÀÙ´.� �ûµó¶­¼ �À¿÷Â �ß¹ý»Ã½¡¿ �ÌÀ �V�I�P� �ÇÀ �ø¼­¼ë´Î· �¡ÁË°»À �ØÇ �»ºÙ´é¸ �À¿÷ÂÇÀ �ø¿ÎÀ»À �à¹ôÇ¾³ �®Èü·ÌÀ �õ´ �¹¸Æ¾øÁÙ´.�


�


�T�2�ÇÀ �è°ê»ú° �C�o�n�t�r�o�l� �l�i�m�i�t� �è°ê»[�2�]�


�T�2�Â´ �­¼Î· �¬¿ü°ÌÀ �ÖÀÂ´ �¯ºö¼éµÇÀ �¯º­È¦¸ �ÑÇø¹¡¿ �¸º©¿ÖÁÂ´ �ª°¸ÀÎ·á½ �¢°¢°ÇÀ �¯ºö¼¡¿­¼Â´ �«Å �¯º­È¡° �ø¾»ÀöÁó¶µµ �­¼Î· �¬¿ü°Çµî¾ �¤Áó»ó»ÂÅ¡¿­¼ �þ¹î¾ª³Â´ �¥µÌÀÍÅ¦¸ �¨°öÁÒÇ �ö¼ �ÖÀÙ´.� �T�2�ÇÀ �è°ê»ºÀ �üÂí°®¹åÇ �2�¦¸ �üÂ¶ÁÏÇ´¿í° �¢°¢°ÇÀ �5�%�ÇÀ �¯ÀÇÀµµ¦¸ �¡°öÁí°c�o�n�t�r�o�l� �l�i�m�i�t�¦¸ �è°ê»ØÇ �¸ºÏ´ �T�2�Â´ �8�.�5�9�5�4�ÇÀ �ª°ÌÀ �ª³Ô¿Ù´.�


�


�M�o�n�i�t�o�r�i�n�g� �á°ú° �×¹ �Ðº®¼


�F�i�g�u�r�e� �3�¡¿­¼ �ª³¸Åª³ �ÖÀÂ´ �á°ú°Â´ �¢°¢°ÇÀ �¯ºö¼¡¿ �°°ºÀ �¤ÁµµÇÀ �À¿÷Â¦¸ �ÖÁú¾»À �§¶ �T�2� �µµ¥Ç¡¿­¼ �À¿ù·¦¸ �âÀÆ¾¾³ �ö¼ �ÖÀÂ´¡°¦¸ �¸º©¿ �ØÁÙ´.� �5�1�ø¹ºÀ �M�M�A�ÇÀ �¯À®·ÌÀ �¯ºßÇ»À �§¶ÌÀí° �ª³Ó¸öÁµµ �ø¼­¼ë´Î·ÌÀÙ´.� �ñº¤Áó» �¥µÌÀÍÅéµ �ßÁ �V�I�P�¡° �¯ÀÇÀÑÇ �5�1�,�5�2�,� �5�3�,�5�4�,�5�8�¡¿ �ë´ØÇ­¼Â´ �ßÀ �âÀÆ¾»³í° �ÖÀ½À»À �Ë¾ �ö¼ �ÖÀÙ´.� �×±®¸í° �¢°¢°ÇÀ �¯ºö¼¦¸ �¶µ³¸ûÀ¸ÀÎ· �ð¸Ï´ÍÅµ¸ØÇ­¼Â´ �¨°öÁÒÇ �ö¼ �ø¾Â´ �æ°ì¿ÎÀ �6�0�ø¹ �¥µÌÀÍÅ¡¿ �ë´ØÇ­¼µµ �ßÀ �¨°öÁÏÇí° �ÖÀÙ´.� � �×±®¸í° �Ç½¦Á �Â¿ó¶ÎÀ �ð¸Ï´ÍÅµ¸ �ßÁ �M�M�A�¯À®·ú° �I�n�i�t�i�a�t�o�r� �¯À®·¡¿ �¿µÃ½¡¿ �è°Ü´ �ÔÀÂ·ÇÀ �Ü¿õ¶ÌÀ �éµî¾ �Ã¿ �§¶ÇÀ �P�L�S� �ð¸¨µ¡¿ �ÇÀØÇ �ßÃ¤ÁÈµ �M�w�Í¿ �T�2�ÇÀ �ð¸Ï´ÍÅµ¸ �á°ú°¡° �F�i�g�u�r�e� �4�.�¡¿ �ª³Í¿ �ÖÀÙ´.� �M�M�A�¯À®·ú° �I�n�i�t�i�a�t�o�r� �¯À®· �¢°¢°ºÀ �¢°ÚÀÇÀ �c�o�n�t�r�o�l� �l�i�m�i�t� �ü¹§À �»³¡¿­¼ �¯ºßÇöÁ¸¸ �M�w� �ª°ú° �T�2� �ª°ºÀ �c�o�n�t�r�o�l� �l�i�m�i�t� �ü¹§À¦¸ �þ¹î¾ª³í° �ÖÀ¸ÀÇ¹Î· �ø°¤ÁÇÀ �øÁÜ´ú° �³°±¼ �¶Á¡Ä¦¸ �ëÃØÇß¾ �ÔÇ»À �Ë¾ �ö¼ �ÖÀÙ´.�


�5�.� �C�o�n�c�l�u�s�i�o�n�


�÷Á¢Á �øÃ¤ÁÏÇâ± �î¾Á·î¿ �°ÇúÁ �¯ºö¼¦¸ �P�L�S�¦¸ �ÌÀë¿ÏÇ©¿ �Â¿ó¶ÎÀ¸ÀÎ· �øÃ¤ÁÏÇí° �°ÇúÁ �¯ºö¼¦¸ �÷Á¢Á �ð¸Ï´ÍÅÒÇ �ö¼ �ÖÀÂ´ �æ¹ý¹ú° �V�I�P� �p�l�o�t�»À �ÌÀë¿ÏÇ©¿ �ÌÀó» �ß¹ý» �Ã½¡¿ �×± �ø¿ÎÀ»À �Ë¾Æ¾¾³ �ö¼ �ÖÀÂ´ �£°Ü´ÑÇ �¢ÁÙ±ý¹»À �¦ÁÃ½ÏÇ´¿Ù´.�
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