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ûýþã� þŽûþ�"�!�!�!�.�.�.� þªûÿþç�'�/

� þ–ûÿþã�Hþ®þ¤þã� �=� �FþŽþ¤þ˜þã�'� þêþ´þàþŸ� �1�/� ûýû‘ûÿþç�Hþ®þ˜û‘þß�'� �H� ûýþÃþŽþ’þ—�1�'� þêþàûÿþ³�H� þêþçþîû”þ®þë� þæþ˜þ·�'�/� �G�'þ®þäþë

� �J�1�'þ°û”þ®þ‘� �1þîþÈþèþã� þêþ‘� ûýþã�'þ®û”� �FþŽþ’þàþÃ�H�'�/� �J�'þ®þ‘� þ–ûÿþØþÓþîþã� �J�H�2�1�"� þæþäþ¿

� � � � � � � � � þ–�@ûþþŽþË�1� þÞ�@þãþŽû•� þ¶�@þã�'�1�"� �H� þâ�@þÈþç� �J�1�'þ®�@þ×þ®þ‘� �H� �Fþî�@þã�2�"� þ®�@þ˜þìþ‘� þê�@û|� þ®þë

� �Fþîþã�2�"� �1�/� þÞûþ�0� �*þŽþÈþ£þüþã�)� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/Ph.D�(�'� � �H� �G�/þî�@þ‘� ûýþã�'þ°þß

ûýþÄþ¨þ—þ–ûÿþã�Hþ®þ¤þã� þ®ûþ�2� �/�1�'þîþã� �2�'� � � � þê�@þ‘� �FþŽ�@þ’þàþÃ�H�'�/� �J�'þ®�@þ‘� �'�1� �Jþªûþþªþ·� �JþŽþë

�.þ–þ·�'�/� þªþë�'þîþ§� �DþŽþ’þç�/

�1�-� � � � � �1�/� þê�@û•� �Jþ®�@û•ûþ�/� �E�'þª�@þ×�'� þ®�@þë� þŽûþ� �H� þêþãþŽþèþ¨þ³þŽûX� �F�/þîþäþç� �4�Hþªþ¨þã

þêþãþŽþèþ¨þ³þŽûX� þ¢ûÿþ¤þ¼þ—� � þŽ�@þ‘� �H� �Gþªþ·� �(þîþ´þ¤þã� þÒþàþ¨þ—� þªûþþŽþäþç� þÞû‘þ¸þã� �/þŽþ ûþ�'� þŽþë

�.þªþ·� þªþë�'þîþ§� �/�1þîþ§þ®þ‘� �*�'�1þ®þØþã� þÖþ‘þŽþÄþã� ûýþÃþŽþ§� �/þ®þÓ

�2�-� þê�@þ´þàþŸ� �1�/� þ–þ’þ¤þ»� �H� �*þû�'þ†þ³� þ¦þ³þŽûX� �D�/þŽþ’þ—� þêþçþîû”þ®þë� � ���Fþî�@þã�2�"

� þÞþ¤þã� þ®ûÿûÿþÐþ—� �H� �G�Hþ°þŸ� �H� �(þŽþ˜û•� ���3�1�/� þêþ»þüþ§� �H� þ–þ·�'�/�/þŽûþ� �F�/þ®þ‘� �G�'þ®þäþë

� � � � � � �*�'�1þ®�@þØþã� þÖþ‘þŽ�@þÄþã� þæûÿ�@þÔþàþ¨þ˜þã� �H� �Gþª�@þ·� �(þî�@þ´þ¤þã� þÒþàþ¨þ—� �.�.�.� �H� ûýþßþªþèþ»

þ–ûÿþã�Hþ®þ¤þã� �Dþîþäþ¸þã�.þªþ·� þªþèþë�'þîþ§� �Jþªûþþªþ·� �JþŽþë

�3�-� � � � � ûýþ—�'þ®þ‘þŽ�@þ¨þã� �H� ûý�@û‘ûÿþç�Hþ®þ˜û‘þß�'� þêþàûÿ�@þ³�H� þê�@þçþîû”þ®þë� þæþ˜þ·�'�/� �G�'þ®þäþë�2�'

� ûý�@þã� �(þîþ´þ¤þã� þÒþàþ¨þ—� �H� �9þîþèþäþã� �.�.�.� �H� þ®þ ûÿûX� ���G�'þ®þäþë� þæþÔþàþ—� þêþàþäþŸ� � �/þî�@þ·� �H

� � � � �Jþ®�@þ³�'þ®þ³� �JþŽ�@þë� �Fþî�@þã�2�"� þâþ‹�'þ®þŸ� �H� �*þŽþÔþàþ¨þ—� þêþ‘� ûýû”þªûÿþ³�1� �FþîþçþŽþ×� þÖþ‘þŽþÄþã

þ–ûÿþã�Hþ®þ¤þã�.þ–þ·�'�/� þªþë�'þîþ§� �DþŽþ’þç�/� þêþ‘� �FþŽþ’þàþÃ�H�'�/� �J�'þ®þ‘� �'�1� �Jþªûþþªþ·� �JþŽþë

�4�-� �Fþîþã�2�"� þêþ´þàþŸ� �1�/� ûýþàþ»�'� þ•þàþÃ�H�'�/� �JþŽþŸ� þêþ‘� �Jþ®û•ûþ�/� �/þ®þÓ� þ–û•þ®þ·

ûýþã� ûýþãþŽþÈþ˜þç�'� þÊþŸ�'þ®þã� þÞûþþîþ¤þ—� þæûþþ°û•ûþþŽþŸ� �/þ®þÓ� �H� �Gþªþ·� �(þîþ´þ¤þã� �Eþ®þŸ� �/�/þ®û”

� �H� þÖþ‘þŽþÄþãþ‹�'þ®þŸ� �H� �*þŽþÔþàþ¨þ—� þêþ‘� ûýû”þªûÿþ³�1� �FþîþçþŽþ×�Fþîþã�2�"� þâ� � � �Jþ®�@þ³�'þ®þ³� �JþŽ�@þë

� � �Fþî�@þã�2�"� þê�@ûÿþàû•� �1�/� þ–û•þ®þ·� �2�'� �G�1�H�/� þªþèû|� þŽþ—� û•ûþ� ûýþÃþŽþ§� þ•þàþÃ�H�'�/� � �JþŽ�@þë

� � � �.þªþ·� þªþë�'þîþ§� �E�Hþ®þ¤þã� �Jþ®þ³�'þ®þ³

�5�-� �Fþîþã�2�"� �J�1�'þ°û”þ®þ‘� þÞþ£�'þ®þã� þêûÿþàû•� �1�/� ûýþã�'þ®û”� þæûÿþ’þàþÃ�H�'�/� þ–þ³�'� �E�2þû

� � � � � ûý�@þ‘� þê�@þçþîû”þ®þë� �/þŽ�@þ ûþ�'� �2�'� �H� �G�/þî�@þäþç� þ–�@ûþþŽþË�1� �'�1� þ¶þã�'�1�"� �H� þâþÈþç� � ûý�@þäþÈþç

�.þªþèûþþŽþäþç� �J�1�'�/�/þîþ§

� �:� þ®û•þ¬þ—þ®þ‘� þêþ‘� þ®þ þèþã� þêû•� ûýþã�'þªþ×�'� þêþçþîû”þ®þë� �Fþîþã�2�"� þêþ´þàþŸ� þâþÈþç� �F�/�2� þâþë

� � � þ•�@þàþÃ�H�'�/� þºþ¨�@þ·� þêþŸþîþ˜þã� �F�"� þ•þ×�'þîþË� �H� �Gþªþ·� �(þîþ´þ¤þã� þÒþàþ¨þ—� �/�/þ®û”

�.�/þîþ‘� þªþë�'þîþ§

�6�-þ˜þ·þîþç�)� þêþ¼þ¨þ¸þã� þ–þãþüþË� þêþçþîû”þ®þë� þŽûþ� �*þŽþ¼þ¨þ¸þã� �,�1�/þæ�1þŽþ’þË�'� �*

� �Fþî�@þã�2�"� þêþãþŽþèþ¨þ³þŽûX� �1�/� �(� �.�.�.� �H� ûýþ³�1�/� �/�'þîþã� þŽþ‘� þÂþ’þ—þ®þã� þŽþç� � � ûýþ¤ûþþ®�@þ¸þ—� �JþŽ�@þë

� �Gþªþ·� �(þîþ´þ¤þã� þÒþàþ¨þ—�.þªþ·� þªþë�'þîþ§� þ•þàþÃ�H�'�/� �/þ®þÓ� þ–ûÿþã�Hþ®þ¤þã� þêþ‘� þ®þ þèþã� �H

�7�-�1þîþÈþèþã� þêþ‘� � þ–�@ûÿþèþã�'� þæûÿþäþÀþ—� �H� �FþŽþ’þàþÃ�H�'�/� �BþîþØþ£� þ–ûþþŽþË�1� �H� þÆþÔþ£

�Fþîþã�2�"���G�2þîþ£� þæûÿþßþîþŒþ´þãþçþŽþ’þàþÃ�H�'�/� �/�H�1�H� �2�'� �J�1�'þ°û”þ®þ‘� �JþŽþëûý� � þÞûþþŽ�@þ³�H� þêû•

� �/�1�H�"� þªþèþë�'þîþ§� þÞþäþË� þêþ‘� �Jþ®ûÿû”þîþàþŸ� þªþç�1�'�/� �G�'þ®þäþë� þêþ‘� �'�1� þêþËþîþèþäþã� �H� ûýþÓþŽþ¿�'

ûýþã� þêûÿþ»þîþ—� �K�'þªûÿû•�'� �FþŽþ’þàþÃ�H�'�/� þêþ‘� �'þ¬þß� � � � � þê�@þçþîû”þ®þë� þæþ˜�@þ·�'�/� �G�'þ®�@þäþë� �2�'� �/�/þ®�@û”

�.þªþèûþþŽþäþç� �J�1�'�/�/þîþ§� �K�'þªþŸ� þêþÓþŽþ¿�'� þÞûþþŽþ³�H

�8�-� � þ•�@þàþÃ�H�'�/� þ²û‘þË� þŽûþ� �H� ûýþàþ þ³� �*þŽþ¼þ¨þ¸þã� �1�/� �*þ®ûþþŽþÐþã� þêþçþîû”þ®þë

� � � � � þÖ�@ûþþ®þÃ� �2�'� �H� þê�@þ´þàþŸ� þê�@þ‘� �/�H�1�H� �*�1þŽ�@û•� þ–þÓþŽûþ�1�/� �EþŽû•þèþë� �1�/� þ–þ³�'� �E�2þû

þÊþÓ�1� þêþŸþŽþ‘� þêþ‘� þêþÌþŸ�'þ®þãþß� �/�/þ®û”� þÊþÓ�1� þºþØþçûÿ� � þ•�@þàþÃ�H�'�/� þêû•� ûýþ—�1þîþ»� �1�/� þæû‘

� � �H� �*þŽ�@þ¼þ¨þ¸þã� �1�/� þºþØþç� �/�1�'þîþã� �2�'� ûýû‘ûþ� �Fþîþã�2�"� þêþ´þàþŸ� �1�/� ûýþàûÿþß�/� þ®þë� þêþ‘

� �*�1þŽû•� þêþ‹�'�1�'� þŽþ‘� þ–þ³�'� �E�2þû� �/þîþäþç� �GþªþëþŽþ¸þã� �'�1� þ²û‘þË� þŽûþ� � þÞ�@þ»�'� þŽûþ� �H� ûýþàþã

� � �'�1� þ•�@þ—�'þ®þã� �Fþîþã�2�"� þêþ´þàþŸ� �9�Hþ®þ·� �2�'� þÞþ’þ×� þ¶þã�'�1�"� þ–ûþþŽþìþç� þŽþ‘� �H� þêþãþŽþèþ³þŽþèþ·

�.þªûþþŽþäþç� þ²û‘þÌþèþã� þêþÃþîþ‘þ®þã� þæûÿþßþîþŒþ´þã� þêþ‘� �KþŽþÌûþþ®þ³

�9�-þ–þ’þ›� þÞþ£�'þ®þã� �2�'� û•ûþ� þ®þë� �1�/� þêû}þçþŽþèû|� � � ûý�@þ˜þçþ®þ˜þèûþ�'� �EþŽ�@þç� � ���Fþî�@þã�2�"� �1�/

þ–þ’þ›� �H� �4þ®ûþþ¬ûX� ���Fþîþã�2�"� �J�1�'þ°û”þ®þ‘� � � þæûÿ�@þ£� þŽ�@ûþ� �H� ûýþëþŽû•þ¸þç�'�/� þÞþ¤þã� �1�/� �EþŽþç

�*þŽþËþüþÃ�'� þ•þàþÃ�H�'�/� �/þ®þÓ� þêû•� �/þîþ·� þºþ¨þ¸þã� þÞûÿþ¼þ¤þ—� � � þŽ�@ûþ� �H� ûý�@þÌþ×�'�H� þ®ûÿþÏ

� � þÞûÿ�@þ¼þ¤þ—� þêþã�'�/�'� �2�'� �Jþ®ûÿû”þîþàþŸ� þæþäþ¿� þ–þ³�'� �G�/þîþäþç� þêþ‹�'�1�'� �DþîþÌþ þã� �C�1�'þªþã

�Fþîþã�2�"� þâþ‹�'þ®þŸ� �H� �*þŽþÔþàþ¨þ—� þêþ‘� ûýû”þªûÿþ³�1� �FþîþçþŽþ×� þÖþ‘þŽþÄþã� � � þŽ�@þ‘� �Jþ®�@þ³�'þ®þ³� �JþŽþë

�.þªþ·� þªþë�'þîþ§� �1þŽþ˜þÓ�1� �J�H

�1�0�-� �(�1�/� �H� �1�'þ°û”þ®þ‘� �1þ®þØþã� þ–þËþŽþ³� �3�#�1� �Fþîþã�2�"� þêû•� þæûþ�'� þêþ‘� þêþŸþîþ—� þŽþ‘

�G�2þîþ£� � � � � � �FþŽ�@þ’þàþÃ�H�'�/� þê�@ûÿþàû•� þ–�@þ³�'� �E�2þû� þª�@þ·� þª�@þë�'þîþ§� þêþ˜þ´þ‘� ûýþçþŽþ¤þ˜þã�'� �JþŽþë

� �H� þ®þ¿þŽþ£� ûýþçþŽþ¤þ˜þã�'� �G�2þîþ£� �1�/� �Fþîþã�2�"� �9�Hþ®þ·� �2�'� þÞþ’þ×� þ–þËþŽþ³� û•ûþ� þÞþ×�'þªþ£

�.þªþèûþþŽþäþç� �E�'þªþ×�'� �/þîþ§� �Fþîþã�2�"� þÞþ¤þã� ûýûþþŽþ³þŽþèþ·� þêþ‘� þ–þ’þ´þç

�1�1�-� �2�'� �,�Hþ®þ§� þÖþ£� �Fþîþã�2�"� �FþŽûþþŽûX� þŽþ—� �FþŽþ’þàþÃ�H�'�/� ûýþÄûþ�'þ®þ·� û{ûÿþë� þ–þ¤þ—

�.þ–þ·�'�/� þªþèþë�'þîþ¨þç� �'�1� �FþŽþ¤þ˜þã�'� þêþ´þàþŸ
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� �JþŽþäþèþë�'�1� þêû|þ®þ˜þÓ�/� þ®þ¿þŽþ£� �DþŽþ£�G�1�H�/�)� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/Ph.D� �(� þŽþ‘
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� �1�/� ûýþàûÿþ¼þ¤þ—� þ¶ûþ�'þ®û”� �H� þêþ˜þ·�1� �F�'þîþèþË�7� ��þ•ûÿþ—þ®þ—� þêþ‘� ûýþ¸ûþþŽþã�2�"� �G�Hþ®û”
� �G�Hþ®û”�»ûýû‘þ·þ°ûX� �«�1� ��þêþ˜þ·�1� �G�Hþ®û”�»ûýþ³þªþèþìþã� ûýþèþÓ�«�4�8� � �G�Hþ®�@û”� ��þêþ˜þ·�1

�»ûþþŽûX� �EþîþàþËþê�«�4�1� � � �G�Hþ®�@û”� ��þêþ˜�@þ·�1�»� ûýû‘�@þ·þ°ûYþã�'�/�«�1�9� � � �G�Hþ®�@û”� ��þêþ˜�@þ·�1
�»ûýþÌûÿþ’þÃ� þÊþ‘þŽþèþã� �H� �J�2�1�HþŽþ¸û•� �«�5�3� �G�Hþ®û”� ��þêþ˜þ·�1�»ûýþçþŽþ´þç�'� �EþîþàþË�«�1�2�5

� �G�Hþ®û”� �H� þêþ˜þ·�1�»þ®þèþë� �«�6�1�/� �H� þêþ˜þ·�1�1�5�4þÞþ¤þã� � � �J�'þ®�@þ‘� ûýþëþŽû•�@þ¸þç�'�/
� þæûþ�'� �1�/� þ–û•þ®þ·� �FþŽþ’þàþÃ�H�'�/�G�1�H�/� � �-þ®�@þ·� þêþàûÿþ³þîþèûþþªþ‘� þêû•� �G�/þîþäþç� �E�'þªþ×�'

���J�1þŽþŸ� �*�'�1þ®þØþã� �H� þÂþ‘�'þîþ¿� ���Gþªþ·� �-þ®þÄþã� �/�1�'þîþã� �2�'� û•ûþþ®þë� ûýþàûÿþÀþÔþ—
� �/�'�2�"� �GþŽû•þ¸þç�'�/� �1�/� þîþ þ¸þç�'�/� þ¶þèûþþ°û”� �4�H�1� �H� þÞûÿþ¼þ¤þ—� ûýþàû•� þÂûþ�'þ®þ·

ûýþã� �EþüþË�'� þÞûþ�0� �-þ®þ·� þêþ‘� ûýþãþüþ³�'�:�/�/þ®û”

�D�H�'� þ¶þ¨þ‘�-� �E�2þû� �*þŽþËþüþÃ�'� �@þ‘� � �1�/� þ–û•þ®�@þ·� �J�'þ®�G�1�H�/� � �Jþ®�@þ˜û•�/
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�:� ûýþàûÿþ¼þ¤þ—� þÊþÄþØþã� �(þÒþß�'� � �G�1�H�/� þê�@þ‘� ûýþëþŽû•�@þ¸þç�'�/� �*þüûÿþ¼þ¤þ—� � �JþŽ�@þë
ûýþã� þâûÿþ´þØþ—� þÒþàþ˜þ¨þã�:�1þŽþÓ� þêþ‘� �G�1�H�/� þ®þë� �FþŽûþþŽûX� �1�/� þêû•� �/þîþ·� �Fþüûÿþ¼þ¤þ˜þß�'
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� � ���(þ²þçþŽ�@�@�@þ´ûÿþß�)� ûý�@�@�@þ³þŽþèþ·�1þŽû•� �:� �2�'� þª�@�@�@þèþ—�1þŽþ’þË� þê�@�@�@û|þ®þ˜þÓ�/� þæ�@�@ûþ�'� �1�/
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�G�Hþ®û”� þêþ‘� þŽþìþç�"ûýþã� þâûÿþ´þØþ—� þÒþàþ˜þ¨þã� �JþŽþë�2�'� þªþèþ—�1þŽþ’þË� þêû•� þªþçþîþ·�»� �:� � ûý�@þèþÓ

ûýþ³þªþèþìþã�«� ���»þêûþþŽûX� �EþîþàþË�«� ���»ûýû‘þ·þ°ûYþã�'�/�«� ���»ûýû‘þ·þ°ûX�«� ���»� � �H� �J�2�1�HþŽ�@þ¸û•
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� �1�/� �H� �G�/þîþäþç� �(þŽþ¨þ˜þç�'�Eþ®þÓþ–þ’þ›� þ–þ³�'þîþ§�1�/� �EþŽþçþ˜þçþ®þ˜þèûþ�'� ûý� þªûþþŽþäþç� �,�1�/
� þêû•þêþËþîþäþ þãûýþçþŽþ¤þ˜þã�'ûýþã� ûýþØþàþ—� þ•þàþÃ�H�'�/�.�/�/þ®û”� þ–û•þ®þ·� �FþŽûÿþ¿þŽþØþ˜þã

þêþ˜þ·�1� þªûþþŽþ‘� �Fþîþã�2�"� �F�Hþªþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �1�/� �H� þ²þçþŽþ þ˜þã� �J�'
� �EþŽþèþäþë�)ûýþ‘þŽþ¨þ˜þç�'� þêþËþîþäþ þã� �1�/�(� �'�1� �:�1þŽ�@þÓ� þêþ˜þ·�1� þŽþ‘� � �G�1�H�/� ûýþàûÿ�@þ¼þ¤þ˜þß�'
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� �1þîþ¸û•� þÒþàþ˜þ¨þã� �JþŽþëþ®þìþ·� �H� � � � �*þüûÿû‘�@þ¸þ—� �J�'�1�'�/� �1þî�@þ¸û•� �2�'� �,�1þŽ�@þ§

� �EþŽþç� þêþ‘� ûýþëþŽû•þ¸þç�'�/�»� � ûýþëþŽû•�@þ¸þç�'�/� þª�@þ£�'�H� �«� � � � � þŽ�@þìþç�"� �/�'þª�@þÌþ—� þê�@û•� þ–�@þ³�'
�1�/�DþŽþ£þêþ‘� þ®þ¿þŽþ£�3�1�7�Hûýþã� þªþ£�'� � � �/�'þª�@þÌþ—� �KþŽþèþä�@þ¿� þªþ³�1�1�4�0� � þ°�@û•þ®þã

� � �DþîþÐ�@þ¸þã� ûýþëþŽû•þ¸þç�'�/� �JþŽþëþªþ£�'�H� þ®þÈþç� þ®ûþ�2� ûýþ·�2þîþã�"� þê�@þ‹�'�1�'� � þ–þãþª�@þ§
ûýþã�DþŽþ³� �1�/� �.þªþèþ·þŽþ‘�9�5�/�'þªþÌþ—�1�5�4þÞþ¤þã� þÊþÄþØþã� �Jþ®þ þã� ûýþëþŽû•þ¸þç�'�/

ûýþã� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/�.þªþèþ·þŽþ‘
� þâþìþã� þ®û•þ¬þ—�1� �:� �DþŽþ³� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �Fþîþã�2�"� �1�/�9�5� þêþ‘� �2þŽþ þã� þ•þàþÃ�H�'�/� þ®þë

�(þŽþ¨þ˜þç�'þ®þœû•�'þªþ£�4�0�/þêþ˜þ·�1� þÞþ¤þã� þêþËþîþäþ þã� û•ûþ� �2�'ûýþãþªþ·þŽþ‘� �.
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� �/þŽþèþ˜þ³�'� þêþ‘� � �GþŽû•�@þ¸þç�'�/� þêþ´ûÿþ‹�1� �*þ„ûÿþë� þêþ´þàþŸ� þæûÿþäþìþç� �H� �/þîþç� þêþ‘þîþ¼þã� � �H� �FþŽ�@þèû•�1þŽû•

� ûýþäþàþË� �*þ„ûÿþë� �JþŽþÀþË�'þÞþ¤þã� � � � þª�@þ£�'�H� þªþèþ˜�@þ´ûÿþç� �2þŽ�@þ þã� ��ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/� �JþŽþë

� þÞûÿþ¼þ¤þ—� þÞþ¤þã� �F�'þîþèþË� þêþ‘� �'�1� �/þîþ§� þ–þãþªþ§� þÞþ¤þã� ûýþëþŽû•þ¸þç�'�/� � � ûýþçþŽ�@þ¤þ˜þã�'� �G�2þî�@þ£� þŽûþ� �H

�.þªþèûþþŽþäþç� �(þŽþ¨þ˜þç�'�)� � � þê�@û•� �1þî�@þ¤þã� þ¶þë�Hû‹ûX� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �FþŽþ’þàþÃ�H�'�/� þ°þŸ� þêþ‘

�1þŽþäþ·� þêþãþŽþèþ¸þ¨þ‘� þÖþ‘þŽþÄþã� �G�6�7�7�2�7�/�7�0� �.�1þîþã�8�/�9�/�9�4� �JþŽþÀþË�'� �H� �FþŽþèû•�1þŽû•� þêûÿþàû•
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þ×� ��ûýþäþ³�1þ‘� ûýþçþŽþäûÿûX� þŽûþ� �J�/�'�/�1�'þ®� þê� �.þªþ·þŽþ‘� þêþ˜þ·�'�/� �DþŽþÐþ˜þ·�'� �1þŽû•
� �G�/þŽþã�1�0�-� �9þŽþ’þ—�'ûýþç�'þ®ûþ�'� þ®ûÿþÏ� þÂûþ�'þ®þ·� �F�/þîþ‘� �'�1�'�/� �*�1þîþ»� �1�/� þâûÿþØþã
ûýþã� �E�2þû� � � � �1þî�@þÈþèþã� þê�@þ‘� þª�@þèþë�/� þÞûÿþ¼þ¤þ—� þêþã�'�/�'� þ®þ—þûþŽþ‘� þÊþÃþŽþØþã� �1�/� þªþèþç�'þîþ—

� �G�1þŽþäþ·� þ–þ³þîûÿûX� þêþ‘� þÂûþ�'þ®þ·� þæûþ�'� �2�'� ûýþëþŽû”�"�»�4� �«� � � �1�/� �.�/þî�@þ·� þê�@þÌþŸ�'þ®þã
þ–þ’þ›� �2þîþ þã� �*�1þîþ»� þ®þë� � � � þê�@þ˜þÓþ®ûþþ¬ûX� þê�@þçþîû”� þæ�@ûþ�'� ûý�@þÌþÄþ×� �EþŽþç� û”þª�@þ·� �FþŽ

þ–ûÿþ£þüþ»� ûýþ³�1þ®þ‘� �H� ûýþçþîþçþŽþ×� �*þŽþÔûþþ®þ¸þ—� �EþŽþ þç�'� þ•þ×þŽþÌþ˜þã� � ûýþ˜þãþŽ�@þ×�'� �JþŽþë
�.�/þîþ‘� þªþë�'þîþ§� �1þîþ‘þ°þã� �9þŽþ’þ—�'
� �:� ûýþ»þŽþ¼þ˜þ§�'� þÂûþ�'þ®þ·� �(� �(

� �G�/þŽþã�1�1�-� � �(þ²þçþŽ�@þ´ûÿþß� �Bþî�@þÓ�)� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� �C�1þªþã� þæþ˜þ·�'�/��
� � þê�@þÓþ®þ£� þŽ�@ûþ� ûýþãþîþäþË� �J�'þ®þ˜û•�/� �C�1þªþã� þêþ˜�@þ·�1� �1�/� �J�'� � � ��ûýû‘�@þ·þ°ûX� �JþŽ�@þë

� � ûýû‘�@þ·þ°ûYþã�'�/� �H� ûýþëþŽû•þ¸ûþþŽþã�2�"� �EþîþàþË� ���J�2þŽþ³�H�1�'�/� ��ûýû‘þ·þ°ûYþç�'þªþç�/� � þŽ�@ûþ
� �DþŽþÐþ˜þ·�'�.þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� þÊþÄþØþã� þ®þ§�"� �DþŽþ³� �1�/� þÞûÿþ¼þ¤þ—� þêþ‘
� �G�/þŽþã�1�2�-þêþ˜þ·�1� �FþŽûÿþ¿þŽþØþ˜þã� �JþŽþë� �G�Hþ®�@û”� ûýû‘�@þ·þ°ûX� ûýû‘�@þ·þ°ûYþã�'�/� �H

� þêþ‘� ûýþ˜þ³�'þîþ§�1�/� þêþ˜þ·�1� þŽþ‘� þ²þçþŽþ þ˜þã� þêûþþŽûX� ûýþàûÿþ¼þ¤þ—� �C�1þªþã� �J�'�1�'�/� þªûþþŽþ‘
� þÞûþ�0� �-þ®þ·þ·þŽþ‘þè� �:� þª

þêþ˜þ·�1þ²þçþŽþ þ˜þã� ûýþàûÿþ¼þ¤þ—� �C�1�'þªþã
� � þ–ûþþ®ûþþª�@�@�@þã
� �*þŽþãþª�@�@�@�@þ§
� ûýþ˜�@�@�@þ·�'þªþìþ‘

ûýþçþŽþã�1�/

� � ûýþ˜�@þ·�'þªþìþ‘� �*þŽþãþªþ§� þ–ûþþ®ûþþªþã� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� �H
�1�/�FþŽþ˜þ³�1þŽþäûÿþ‘� þ–ûþþ®ûþþªþã� ��ûýþçþŽþã��� � ��þ–�@þ·�'þªþìþ‘� �/þŽþ¼þ˜þ×�'

� � � ��ûýþËþŽ�@þäþ˜þŸ�'� �GþŽ�@þÓ�1� ��ûýþ¸þ¨þ’þç�'þîþ—� þ–ûþþ®ûþþªþã� � þ–ûþþ®ûþþª�@þã
� � � �H� ûýþ˜�@�@þ·�'þªþìþ‘� �*þŽ�@�@þËþüþÃ�'� þ–ûþþ®ûþþª�@�@þã� ��þ–�@�@þ·�'þªþìþ‘

� �H� ûýûþ�'þ®þŸ�'� þ–ûþþ®ûþþªþã� ��ûýþçþŽþã�1�/MBA� � þÞþ×�'þª�@þ£� þŽþ‘�)
� � �H� þ–�@þ·�'þªþìþ‘� �G�2þîþ£� þŽþ‘� þÂþ’þ—þ®þã� �1þŽû•� þêþØþ‘þŽþ³� �DþŽþ³� þêþ³

�:�1þŽþÓ� �2�'� þªþÌþ‘� �FþŽþã�1�/� ���(ûýþàûÿþ¼þ¤þ˜þß�'� ûýþãþî�@þäþË� �Jþ®þ˜û•�/��
� ��ûýû‘þ·þ°ûXþ·þ°ûYþç�'þªþç�/� �H� �J�2þŽþ³�H�1�'�/ûýû‘�.

�É�€�f�¯�{���½�Â�»�•�M���Ê�•�•�z�e���d�Ë�Z�‡���[�Á���¾�Ì�f�ˆ�z�¿���-�d�ˆ�e���É�{���o�Y���Ê�a

�d�ˆ�e���É�{���o�Y���Ê�a���d�Ë�Z�‡���[�Á���•�{���É�€�f�¯�{���½�Â�»�•�M���c�Z�Ÿ�Z�¸�—�Y���Á���•�Z�^�y�Y���¾�Ë�€�y�M
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�6

�-�:�1þŽþÓþêþ˜þ·�1� �Fþüûÿþ¼þ¤þ˜þß�'� � � � � �Dþîþä�@þ¸þã� þê�@û•� ûýû‘�@þ·þ°ûX� �Eþî�@þàþË� �JþŽþë
ûýþã� �J�1þŽþ’þŸ�'� ûýþçþŽþ´þç�'� �J�Hþ®ûÿþç� �-þ®þÃ� þ–þãþªþ§� þªþèþ·þŽþ‘þ–þ³�'� �E�2þû� þ–þìþŸ

� � � � þ–ûÿþÌ�@þ¿�H� ��þê�@ûþþŽûX� ûýþàûÿ�@þ¼þ¤þ—� �C�1þªþã� þêþ‹�'�1�'� þ®þ‘� �G�HþüþË� þÞûÿþ¼þ¤þ—� þêþã�'�/�'
� � � � � �*�1�'�2�H� þ®�@þÈþç� �2�'� þÞûÿ�@þ¼þ¤þ—� þê�@þã�'�/�'� �H� þºþ¨�@þ¸þã� þŽþìþç�"� �-þ®þÃ� þ–þãþªþ§
� � � þæ�@ûþ�'� þ®�@ûÿþÏ� �1�/� þªþ·þŽþ‘� þÊþçþŽþãþüþ‘� ûýû‘þ·þ°ûX� �4�2þîþã�"� �H� �FþŽþã�1�/� ��þ–þ·�'þªþìþ‘

�*�1þîþ»� þ•þàþÃ�H�'�/� þºþ¨þ·� �GþªþìþË� þêþ‘� �F�"� �2�'� ûýþ·þŽþç� þ•þ×�'þîþË� þ–ûÿþßþîþŒþ´þã
�.�/þîþ‘� þªþë�'þîþ§

�-þêþãþŽþçþ®þ‘� ûýþßþŽþË� �J�'�1þîþ·� �*þŽþ‘þîþ¼þã� þêþ‘� þêþŸþîþ—� þŽþ‘� �*�1�'�2�H� �(þîþ¼þã� þÞþ¼þÓþ®þ³� �H� �Jþ°ûþ�1

þêþ˜þ·�1� þêûÿþàû•� �1�/� þ–û•þ®þ·� �J�'þ®þ‘� ��þêþÃþîþ‘þ®þã� ûýþ¼þ¼þ¨þ—� �G�Hþ®û”� þ®þÈþç� �H� �EþîþàþË� � � �G�Hþ®�@û”� �JþŽ�@þë

þêþ˜þ·�1� �2�'� þ®ûÿþÏ� þêþ‘� ûýû‘þ·þ°ûYþã�'�/� �:�JþŽþëþÞû•þç�'�†�1þŽþ×� ��ûýþ³þŽþèþ·� � � �H� �J�˜þî�@þßþîûþþ°ûÿþÓ� ��ûý�@þ³þŽþèþ·

�˜þîþßþîû•þŽþã�1þŽþÓþêþÓþ®þ£� �Jþ®þ˜û•�/� �C�1þªþã� þæþ˜þ·�'�/� ���J�.þ–þ³�'� ûýþã�'þ°þß�'� ûýû‘þ·þ°ûYþã�'�/� �J�'

�-� þêþ˜þ·�1� �2þŽûÿþç� �/�1þîþã� þêûþþŽûX� �C�1�'þªþãþÞû•þç�'�:� ûýû‘þ·þ°ûYþã�'�/� ûýþ³þŽþèþ·� �Jþ®þ˜û•�/
þêþÓþ®þ£� þÞ�@û•þç�'� þêþ˜þ·�1� �1�/� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� þŽûþ� ûýû‘þ·þ°ûYþã�'�/� �J�'� � ûý�@þ³þŽþèþ·

�.ûýû‘þ·þ°ûYþã�'�/
�-� þêþ˜þ·�1� �2þŽûÿþç� �/�1þîþã� þêûþþŽûX� �C�1�'þªþã�†�1þŽþ×�:� ûýû‘þ·þ°ûYþã�'�/� ûýþ³þŽþèþ·� �Jþ®þ˜û•�/
þêþÓþ®þ£� ûýþãþîþäþË� �Jþ®þ˜û•�/� þŽûþ� ûýû‘þ·þ°ûYþã�'�/� �J�'� � þŽ�@ûþ� �J�2þŽþ³�H�1�'�/� þŽûþ� ûýû‘þ·þ°ûX

þêþ˜þ·�1� �1�/� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� � � � ���J�˜þî�@þßþîþçþîþäûþ�'� ���J�˜þî�@þßþîûÿþ‘�Hþ®û‘ûÿþã� �JþŽ�@þë
�†�1þŽþ×�.ûýû‘þ·þ°ûX� ûýþ³þŽþèþ·
�-� þêþ˜þ·�1� �2þŽûÿþç� �/�1þîþã� þêûþþŽûX� �C�1�'þªþã�:� ûýû‘þ·þ°ûYþã�'�/� �J�˜þîþßþîûþþ°ûÿþÓ� � �Jþ®�@þ˜û•�/
þêþÓþ®þ£� � � þêþ˜�@þ·�1� þ®ûþþŽ�@þ³� ûýþãþî�@þäþË� �Jþ®þ˜û•�/� ��ûýû‘þ·þ°ûYþã�'�/� �J�'� � � �G�Hþ®�@û”� �JþŽ�@þë

�.�J�˜þîþßþîûþþ°ûÿþÓ� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� þŽûþ� �H� ûýû‘þ·þ°ûX

�-� � � �@þ·�1� �2þŽ�@ûÿþç� �/�1þî�@þã� þêûþþŽûX� �C�1�'þªþã� þêþ˜� � �:� ûýû‘�@þ·þ°ûYþã�'�/� �J�˜þîþßþîû•þŽ�@þã�1þŽþÓ

þêþÓþ®þ£� �Jþ®þ˜û•�/� � þêþ˜�@þ·�1� þ®ûþþŽ�@þ³� ûýþãþîþäþË� �Jþ®þ˜û•�/� ��ûýû‘þ·þ°ûYþã�'�/� �J�'� � �JþŽ�@þë

�.�J�˜þîþßþîûþþ°ûÿþÓ� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� þŽûþ� �H� ûýû‘þ·þ°ûX� �G�Hþ®û”
� �G�/þŽþã�1�3€þêþ˜þÓþ®ûþþ¬ûXþêþ˜þ·�1� ûýûþþŽþìþç� �FþŽû”þªþ·� ûýþ‘þ®þË� �Gþªþ¤þ˜þã� �*�'�1þŽþã�'� þªþ£�'�H� �JþŽþë

� �1�/� �Gþªþ·� �G�1þŽþ·�'� þÂþ‘�'þîþ¿� �H� þÂûþ�'þ®þ·� þ°þ‹þŽþ£� ûýþãþîþäþË� þêþÔûÿþÇ�H� �*�'�1þ®þØþã� þ®þÈþç� �2�'� þ–þ³�'� �E�2þû

þûþîþäþ¸þã� �/�1þîþã� � �2�'� �'þ°�@ûþ�H� þ¬þ§�'� �J�'þ®þ‘� �E�2þû� þÂûþ�'þ®þ·� þæûÿþèû}þäþë� �G�/þîþ‘� ûýþãþîþäþË� þêþÔûÿþÇ�H� �F

� � � þê�@þ‘� �2þŽ�@þ þã� ûýþ—�1þîþ»� �1�/� �/�'þ®þÓ�'� þæûþ�'� �.þªþèþ·þŽþ‘� þêþ˜þ·�'�/� �'�1� ûýþ‘þ®þË� �Gþªþ¤þ˜þã� �*�'�1þŽþã�'� �1þîþ¸û•

� �1�/� þÞûÿþ¼þ¤þ—� þêþã�'�/�'� �J�'þ®þ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� þÊþÄþØþã� �1�/� ûýþàûÿþ¼þ¤þ—� þ–ûÿþÓþŽþÌþã� �2�'� �G�/þŽþÔþ˜þ³�'

ûýþã� �(ûýþ‘�/�)� �*�'�1þŽþã�'� ûýþëþŽû•þ¸þç�'�/� þªþ£�'�Hþêûþþ®þìþ·� þ®þ‘� �G�HþüþË� þêû•� þªþèþ·þŽþ‘� � � ûýþàûÿ�@þ¼þ¤þ—� �JþŽ�@þë

� �1�/þŽþ×� � � �GþŽ�@þ þèûX� �H� þª�@þ¼û‘ûþ� þÎþàþ’þã� þ®þ¿þŽþ£� �DþŽþ£� �1�/�)� �1þîþ¸û•� �2�'� �,�Hþ®þ§� þêþØûÿþ›�H� þ–þ§�'�/þ®ûX� þêþ‘

�.þªþèþ·þŽþ‘� þ°ûÿþç� ûýþãþîþäþË� þêþÔûÿþÇ�H� �FþŽþã�2þŽþ³� þêþ‘� �(�DþŽûþ�1� �Fþîûÿþàûÿþã� þê�@þ˜þÓþ®ûþþ¬ûX� þêûþþ®þìþ·� � �FþŽû”þª�@þ·

ûýþã� þ–þÓþŽûþ�1�/� �J�2�1�'� �*�1þîþ»� þêþ‘� ûýþ‘þ®þË� �Gþªþ¤þ˜þã� �*�'�1þŽþã�'� þªþ£�'�H� þ®þ‘�'þ®þ‘� þêþ³� �/�Hþªþ£� �H� �/þîþ·

ûýþã� �1þîþ¸û•� þÞþ§�'�/� �JþŽþëþªþ£�'�H� þêûþþ®þìþ·�.þªþ·þŽþ‘

� �FþŽû”þªþ·� þêþ˜þÓþ®ûþþ¬ûX� þêûþþ®þìþ·� �:� þâþìþã� þ®û•þ¬þ—þ²ûþ�/þ®ûX� ��þŽþëþªþ£�'�Hþæûÿþ‘� þ°û•�'þ®þã� �H� þŽþë� ûýþàþàþäþß�'
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�FþŽþ‘�2� �Fþîþã�2�"� �1�/� � � �Dþî�@þ’þ×� þÞ�@þ‘þŽþ×� �Gþ®þäþç� �(þŽþ¼þçþªþ£� þ•þ´û•� �H� ûýþ´ûÿþàû•þç�'
ûýþã� þÞûþ�0� �-þ®þ·� þêþ‘�:� þªþèþ·þŽþ‘

�Fþîþã�2�"� �EþŽþç�Dþîþ’þ×� þÞþ‘þŽþ×� �Gþ®þäþç� þÞþ×�'þªþ£

EPT-IAU�5�0

TOEFL(IBT)�6�5

TOEFL(PAPER BASE)�5�2�0

MCHE�6�5

TOLIMO�5�4�0

IELTS�6

� �G�/þŽþã�2�7�-� � � ûýþãþü�@þ³�'� �/�'�2�"� �GþŽû•�@þ¸þç�'�/� �*�'�1þ®þØþã� þêþ‘� þêþŸþîþ—� þŽþ‘� � �H� �DþŽ�@þØþ˜þç�'

þæûÿþ‹�"� þÖþ‘þŽþÄþã� �FþŽûþþîþ þ¸þç�'�/� ûýþçþŽþäþìûÿþã� � � � �FþŽûþþîþ �@þ¸þç�'�/� �*þûþŽ�@þØþ˜þç�'� �H� þÞ�@þØþç� þêþãþŽþç

ûýþã� �EþŽþ þç�'� ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/�.�/þîþ·

� � � þ²ûþ�/þ®�@ûX� ��þŽþëþª�@þ£�'�H� �2�'� ûýþçþŽ�@þäþìûÿþã� �H� �DþŽþØþ˜þç�'� þêþçþîû”þ®þë� � � þ°�@û•�'þ®þã� �H� þŽ�@þë

þæûÿþ‘�H� ûýþàþàþäþß�'� � � ûý�@þã� �9þî�@þèþäþã� ûý�@þàþ§�'�/� �JþŽþëþªþ£�'�H� þêþ‘� �J�2þ®þã� �F�Hþ®þ‘� � �.þª�@þ·þŽþ‘

þ–þ’þ›� �H� �GþŽû•þ¸þç�'�/� �1�/� �4þ®ûþþ¬ûX� �2�'� þ²ûX� þêû•� ûýþçþŽûþþîþ þ¸þç�'�/� � � þª�@þ£�'�H� þ¬�@þ§�'� �H� �EþŽþç

� �JþŽþ¿þŽþØþ—� ûýþàûÿþß�/� þ®þë� þêþ‘� �(�Fþîþã�2�"� �F�Hþªþ‘� þŽûþ� �H� �Fþîþã�2�"� þŽþ‘� �FþŽûþþîþ þ¸þç�'�/� �2�'� þâþË�'�)

� � � � � �GþŽû•�@þ¸þç�'�/� �*�'�1þ®�@þØþã� �H� þÂþ‘�'þî�@þ¿� þÖ�@þ’þÃ� þªþèþ·þŽþ‘� þêþ˜þ·�'�/� þÞûÿþ¼þ¤þ—� �2�'� �A�'þ®þ¼þç�'

ûýþã� �A�'þ®þ¼þç�'� þêþèûþþ°þë� þ–þ§�'�/þ®ûX� �Dþîþäþ¸þã�.þªþçþîþ·

þ‘� �E�1þŽþìû|� þ¶þ¨�-þîþ þ¸þç�'�/� �(þŽþ¨þ˜þç�'� �4�H�1� �H� �Fþîþã�2�"� þÞþ£�'þ®þã� �G�1�H�/� �1�/

� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/�)Ph.D�(�Fþîþã�2�"� þŽþ‘

þŽþç�'þîþ—� �F�'þ°ûÿþã� þ¶þ þèþ³� �1þîþÈþèþã� þêþ‘ûþ� þ–û•þ®�@þ·� ûýþäþàþË� ûý� � �1�/� �FþŽû”þª�@þèþèû•
�Jþ®þ˜û•�/� �J�/�H�1�H� �Fþîþã�2�"� ûýþ¼þ¼þ¨þ—�)Ph.D�(� � � � þâûÿþëþŽ�@þÔþã� �H� �Dþî�@þ»�'� þŽ�@þ‘

� � � � � þÖ�@þ’þÃþ®þ‘� ûýþçþŽ�@þ¤þ˜þã�'� �/�'þî�@þã� �H� �3�H�1�/� ��ûýþàûÿ�@þ¼þ¤þ—� þêþ˜þ·�1� þ®þë� ûýþ³þŽþ³�'
�)� �G�1þŽþäþ·� �D�HþªþŸ�1þêû•� þ–þ³�'� �Gþªþ·� þæûÿûÿþÌþ—� �(� �1�/� �F�"� �Fþîþã�2�"� � û•�@ûþ� �2�H�1

ûýþã� �1�'þ°û”þ®þ‘� þªþ£� �1�/� �/�1þîþã� þ•þ´þ£þ®þ‘� ��ûýþçþŽþ¤þ˜þã�'� �*þû�'þ†þ³� þ¢þÄþ³� �.�/þîþ·
�:�1þŽþÓ� �*þŽûÿþ‘þ®þ þ—� �H� þ¶þç�'�/� þ®þë� �1�/� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� �G�1�H�/� �Fþüûÿþ¼þ¤þ˜þß�'

þêþãþŽþçþ®þ‘� þÖþ‘þŽþÄþã� ��þêþ˜þ·�1� � � þê�@þãþŽþçþ®þ‘� ûýþßþŽ�@þË� �J�'�1þî�@þ·� �(þîþ¼þã� �JþŽþë� � �Jþ°�@ûþ�1
�.þ–þ³�'

� �G�/þŽþã�2�8�-� � � ûý�@þ¼þ¼þ¨þ—� �Jþ®�@þ˜û•�/� �G�1�H�/� �J�/�H�1�H� �Fþîþã�2�"� �*þû�'þ†þ³

� ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/�1�/� þ°þŸ� þêþ‘� �3�H� �H� ûýþàþäþËþêþ˜þ·�1� ûýþ£�'þ®þÃ�JþŽþë�:

�J�1þŽþäþÌþã�Jþ®þìþ·� ûýþ£�'þ®þÃ� ��þ®þÈþèþã� �J�1þŽþäþÌþã� ��� �J�2þŽþ³þ®þìþ·� �H� �*�1þîþ»� þêþ‘

� ûýþ˜þ´þ—ûýþã� � þÞþäþÌþß�'�1þîþ˜�@þ³�/� þ®�@þ‘�'þ®þ‘� �FþŽþ’þàþÃ�H�'�/� þ–þ³�'� �E�2þû� �H� þªþ·þŽþ‘� � �JþŽ�@þë

� � �'�1� þ¦�@þ³þŽûX� ���*þû�'þ†�@þ³� �¯þ®þ‘� �J�H�1� �1�/� �,�1þªþèþã� � � �/�'þª�@þã� þŽ�@þ‘� � �GþŽûÿ�@þ³� �1�/

� ûýþ˜þ´þ—� þêþãþŽþèþ¨þ³þŽûX� � � � � � � �1�'þ®�@þ×� �FþŽ�@þç�"� �1þŽ�@ûÿþ˜þ§�'� �1�/� �1þî�@þÈþèþã� þæûÿ�@þäþë� þê�@þ‘� þêû•

ûýþã� ���/þ®ûÿû”þªþèûþþŽþäþç� �J�1�'þ¬û•þ˜þãþüþË�.

� �G�/þŽþã�2�9�-þêþèûþþ°û”�1þŽþìû|� ��ûýþ˜þ´þ—� �*þû�'þ†þ³� û•ûþ� �J�'�1�'�/� þêû•� þ–þ³�'� �J�'

ûýþã� ûýþØþÄþèþã� �H� þ¢ûÿþ¤þ»� þ¦þ³þŽûX� � � � þºûÿþ¨�@þ¸þ—� þê�@þ‘� þª�@ûþþŽþ‘� þ•þàþÃ�H�'�/� �H� þªþ·þŽþ‘

þ¦þ³þŽûX� �2�'� ûýû‘ûþ� ��þêþãþŽþèþ¨þ³þŽûX� �1�/� �/þîþ§� � þê�@þÃþîþ‘þ®þã� �D�'þ†þ³� þêþçþŽû”�1þŽþìû|� �JþŽþë

�.þªûþþŽþäþç� þ®è!ûX� þ¢ûÿþ¤þ»� þÖûþþ®þÃ� þêþ‘� ûýþßþîþäþÌþã� �GþŽûÿþ³� �/�'þªþã� þŽþ‘� �'�1

�G�/þŽþã�3�0�-� þ¢ûÿþ¤þ»� þ¦þ³þŽûX� þ®þë� þêþ‘�3� � � þ¦�@þ³þŽûX� þ®�@þë� þêþ‘� �H� þ–þ’þœþã� �Gþ®þäþç

þÂþàþÏ�1� ûý�@þã� þÖþàþÌþ—� ûýþÔþèþã� �Gþ®þäþç� � � � � ���(�'þî�@þŸ� �F�Hþª�@þ‘� �*þû�'þ†�@þ³� �H� �/þ®�@ûÿû”

�Gþ®þäþç� �J�'�1�'�/ûýþäþç� �J�'�.þªþèþ·þŽþ‘

� �G�/þŽþã�3�1�-� þêþãþŽþèþ¨�@þ³þŽûX� �*þŽþËþüþÃ�'� �Fþîþã�2�"� �J�1�'þ°û”þ®þ‘� �2�'� þ²ûX� � �JþŽ�@þë

�GþŽû•þ˜þ³�/� þÖûþþ®þÃ� �2�'� ûýþ˜þ´þ—þ–þãþüþË� �JþŽþë� �H� �Gþªþ·� þÞþØþ˜þèþã� þêþçþŽûþ�'�1� þêþ‘� �F�'þîþ§

�Gþ®þäþç� ��þ¢ûÿþ¤þ¼þ—� �2�'� þ²ûXûýþã� �J�1�'þ¬û”�.þªþçþîþ·

� �G�/þŽþã�3�2 �� � � � � � �H� þêþ˜�@þ·�1� �2�'� û•�@ûþ� þ®�@þë� �1�/� �FþŽ�@þ’þàþÃ�H�'�/� þÞ�@û•� �Gþ®�@þäþç

þ¶ûþ�'þ®û”þ–ûþþîþß�H�'� �1�/� ûýþ‘þŽþ¨þ˜þç�'� �JþŽþëþÞþìû|� �JþŽþë� � � ûý�@þç�2�H� þæûÿû•þçþŽ�@ûÿþã� þêþçþŽû”

� �*�'þ®þäþç�EþŽþ§� � � � � þê�@þ‘� þê�@þŸþîþ—� þŽ�@þ‘� þ®�@þÈþç� �/�1þîþã� ûýþçþŽþ¤þ˜þã�'� þêþËþîþäþ þã� �3�H�1�/

ûýþã� ûýþ‘þŽþ¨þ˜þç�'� þ¶ûþ�'þ®û”�/þêþ˜þ·�1� �1�/� �3�1�/� þ®þë� þ•ûþþ®þ¿�.þªþ·þŽþ‘

� �G�/þŽþã�3�3 �� � þ®�@þë� �1�/� �'�1� �*�'þ®þäþç� þæûþþ®þ—þûþŽþ‘� þêû•� ûýþçþŽþ’þàþÃ�H�'�/� �FþŽûÿþã� �2�'

�G�/þîþäþç� þ•þ´û•� þ¶ûþ�'þ®û”�/þêþ˜þ·�1þ–ûþþîþß�H�'� �3þŽþ³�'þ®þ‘� þªþç�'þÞþìû|� �JþŽþë� � ��þê�@þçþŽû”

� ûýþäþàþË� þ¶þèûþþ°û”� þêþ’þ£þŽþ¼þã� þêþ‘� �*þîþË�/� �J�'þ®þ‘ûýþã� �EþŽþ þç�'� � � þê�@þ‘� �E�2þû� �/þî�@þ·

� � � � � � �1�/� þ•�@þàþÃ�H�'�/� þÂ�@þ³þîþ—� þ®þì�@þ·�/þêþ˜þ·�1� û•�@ûþ� �(þŽ�@þ¨þ˜þç�'� þêû•� þ–þ³�'� þ®û•�0

� � þŽ�@þìþèþ—� �H� �/�'�/� þªþë�'þîþ¨þç� þ¶ûþ�'þ°þÓ�'� �'�1� �J�H� �4þ®ûþþ¬ûX� �FþŽû‘þã�'� ���D�H�'� �(þŽþ¨þ˜þç�'

� �(þŽ�@þ¨þ˜þç�'� þ–þ’þ´þç� þêþ‘� þ®þìþ·�/þêþ˜þ·�1� þæûþ�'� þ–ûþþîþß�H�'� þêþßþ°þèþã� þêþ‘� � � �Jþª�@þÌþ‘� �JþŽ�@þë

ûýþã� ûýþäþàþË� þ¶þèûþþ°û”� �1�/� �J�H�.þªþ·þŽþ‘

� �G�/þŽþã�3�4�-þêþ˜þ·�1� þ®þë� �1�/þÞþ¤þã�/þ—� þêþ‘� þêþŸþîþ—� þŽþ‘� �FþŽþ’þàþÃ�H�'�/� �2�'� �J�/�'þªþÌ

� þ–ûþþîþß�H�'�Gþ®þäþç� �Fþîþã�2�"ûýþã� �*þîþË�/� þêþ’þ£þŽþ¼þã� þêþ‘�.þªþçþîþ·

� �G�/þŽþã�3�5�-�*þîþË�/� þÞû•� �Gþ®þäþç� þêþ’þ£þŽþ¼þã� �EþŽþ þç�'� �2�'� þ²ûX� � þê�@þ‘� �FþŽû”þªþ·

� �3þŽþ³�'þ®þ‘� þêþ’þ£þŽþ¼þã�7�5� þªþ»�1�/�Gþ®þäþç� � �Fþî�@þã�2�"� �H�2�5� � � �Gþ®�@þäþç� þª�@þ»�1�/

� � þê�@þ‘� �Gþ®þäþç� þæûþþ®þ—þûþŽþ‘� �2�'� þÞû•� �Gþ®þäþç� þ•ûÿþ—þ®þ—� þêþ‘� þ²ûYþ³� �H� þæûÿûÿþÌþ—� þêþ’þ£þŽþ¼þã

�É�€�f�¯�{���½�Â�»�•�M���Ê�•�•�z�e���d�Ë�Z�‡���[�Á���¾�Ì�f�ˆ�z�¿���-�d�ˆ�e���É�{���o�Y���Ê�a

�d�ˆ�e���É�{���o�Y���Ê�a���d�Ë�Z�‡���[�Á���•�{���É�€�f�¯�{���½�Â�»�•�M���c�Z�Ÿ�Z�¸�—�Y���Á���•�Z�^�y�Y���¾�Ë�€�y�M
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þæûÿûþþŽûXþêþ’þ—�1� �Gþ®þäþç� þæûþþ®þ—ûýþã� �Jþªþèþ‘þîþ·�.þªþç� � �Eþª�@þË� þêû•� þ–þ³�'� þ®û•�0� þêþ‘� �E�2þû

� � þæ�@ûþ�'� �1�/� þÞûÿþ¼þ¤þ—� þêþã�'�/�'� �2�'� �A�'þ®þ¼þç�'� þêþßþ°þèþã� þêþ‘� þêþ’þ£þŽþ¼þã� �1�/� �1þîþÀþ£

ûýþã� ûýþØþàþ—� þÊþÄþØþã�.�/�/þ®û”

� þâþ þèûX� þ¶þ¨þ‘�-� �FþŽû”þª�@þèþã�2�1� þêûÿþäþìþ³� �2�'� �G�/þŽþÔþ˜þ³�'� þÂûþ�'þ®þ·� � þ®û”�/þŽ�@þìþŸ� ��

�Gþªþèþã�2�1ûýþãþüþ³�'� �(þüþØþç�'� �F�'þ®û”�1þŽþœûþ�'� �H

� � � � �H� �FþŽû”þª�@þèþã�2�1� �/�H�1�H� �J�'þ®�@þ‘� �*þüûÿþì�@þ´þ—� �/þŽþ ûþ�'� �FþîþçþŽþ×� �3þŽþ³�'þ®þ‘
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� � �(þŽ�@þ¨þ˜þç�'� þŽþ‘� þŽþìþç�"� �2�'� û•ûþ� þ®þë� �-þüþ»�'� þêþ‘� �E�Hþ°þß� �*�1þîþ»� �1�/� �H� �G�/þîþäþç

� þêþèûþþ°û”�»ûýþàþ’þ×� þêþàþ£þ®þã� �«� � �*þŽþ£þü�@þ»�'� �H� þêþÌþŸ�'þ®þã� þ®þÈþç� �/�1þîþã� þêþ¤þÔþ»� þêþ‘

� �.þªþë�/� �EþŽþ þç�'� �'�1� �E�2þû

�-� �1�/� � � � �Gþª�@�@þ·� �/�1�'�H� �*þŽ�@þËþüþÃ�'� �-þü�@�@þ»�'� �E�Hþ°�@þß� �Eþª�@�@þË� �*�1þî�@þ»

ûýþã� þ•þàþÃ�H�'�/� þêþèûþþ°û”� þªþç�'þîþ—�»� � � þ–�@þ’þ›� �H� ûýûþþŽ�@þìþç� þª�@ûÿûþþ„þ—� �*þŽ�@þËþüþÃ�'� �«� �'�1

� � �.þªûþþŽþäþç� �(þŽþ¨þ˜þç�'

�:� �Gþ®þ¼þ’þ—� � � � � ���*þŽ�@þËþüþÃ�'� ûýûþþŽ�@þìþç� þª�@ûÿûþþ„þ—� �2�'� þ²�@ûX� þêû‘þèûþ�'� þêþ‘� þêþŸþîþ—� þŽþ‘

ûýþäþç� �1�HþªþØþã� ûýþÄûþ�'þ®þ·� û{ûÿþë� þ–þ¤þ—� �F�"� �-þüþ»�'� �FþŽû‘þã�'� � � þê�@þ‘� �'þ¬�@þß� þªþ·þŽþ‘

ûýþã� þêûÿþ»þîþ—� �K�'þªûÿû•�'� �FþŽþ’þàþÃ�H�'�/� �Gþªþ·� �/�1�'�H� �*þŽþËþüþÃ�'� �/þîþ·� � þ–�@þ×�/� þêþ‘� �'�1

� � � � þê�@þ‘� þ–þ’�@þ´þç� þŽ�@þìþç�"� þ–þ¤þ»� �2�'� �FþŽþèûÿþäþÃ�'� �*�1þîþ»� �1�/� �H� �G�/þîþäþç� �Dþ®þ˜þèû•

�.þªþèûþþŽþäþç� �E�'þªþ×�'� ûýûþþŽþìþç� þªûÿûþþ„þ—

�-� �Gþªþç�Hþ®ûX� �G�1þŽþäþ·� û•ûþ� þ•þàþÃ�H�'�/� ���*þŽþËþüþÃ�'� ûýûþþŽþìþç� þªûÿûþþ„þ—� �2�'� þ²ûX

ûýþã� þ–þÓþŽûþ�1�/� þâþ˜þ´ûÿþ³� �2�'� �Jþ®ûÿû•þë�1� þªû•� �H� � �K�'þª�@ûÿû•�'� �FþŽþ’þàþÃ�H�'�/� þêþ‘� �.þªûþþŽþäþç

ûýþã� þêûÿþ»þîþ—� � � �'�1� �/þî�@þ§� �Jþ®�@ûÿû•þë�1� þªû•� �H� �Gþªþç�Hþ®ûX� �G�1þŽþäþ·� �/þîþ·� �~þŽ�@û|

� �F�"� �H� �G�/þîþäþç� �EþüþË�'� �FþŽûþþŽûX� þŽþ—� �'�1� þžûþþŽþ˜þç�.þªþèûþþŽþäþç� þÆþÔþ£

�-þ–þ’þ›� �*þŽþËþüþÃ�'� �~þŽû|� �H� �GþªþëþŽþ¸þã� þ–þìþŸ� �FþŽþ’þàþÃ�H�'�/� �/þîþ§� ûýþãþŽþç

ûýþã� � � � � � �'�1� þê�@þÃþîþ‘þ®þã� þê�@þèûþþ°û”� ��þêþ¤þÔ�@þ»� þ–�@þ³�'�1� þ–þä�@þ³� �Jþîþèþã� �2�'� þªþèþç�'þîþ—

� �2þŽ�@ûÿþç� �/�1þîþã� ûýþ—þŽþËþüþÃ�'� �Eþüþ×�'� �F�/þîþäþç� �/�1�'�H� þŽþ‘� �H� �(þŽþ¨þ˜þç�'��� � �*þŽ�@þËþüþÃ�'

þ–þ’þ›� �Eþ®þÓ� � � � �E�2þû� �FþŽ�@þ’þàþÃ�H�'�/� �.þª�@þèûþþŽþäþç� �~þŽ�@û|� �H� �GþªþëþŽþ¸þã� �'�1� �/þîþ§� �EþŽþç

þêþ¨þ´þç� û•ûþ� þ–þ³�'� � � � � �2�H�1� þŽ�@þ—� �'�1� �/þî�@þ§� �*þŽ�@þËþüþÃ�'� �2�'� ûýûXþŽ�@û|� � �EþŽ�@þ þç�'

� � �.þªþèûþþŽþäþç� þÆþÔþ£� þêþ’þ£þŽþ¼þã

� þ¶þ¨þ‘þâþìþç�-þêûÿþ»þîþ—� �H� �*�'þ®û•þ¬þ—�Eþ®þÓ� þÞûÿþäû‘þ—� �1�/� þâþìþã� �JþŽþë� �EþŽþ þç�'� �H� þŽþë
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� � � �'þ®�@ûþ�2� �.þª�@ûþþŽþäþç� þÞûÿþäû‘þ—� þ–þ×�/� þŽþ‘� �H� þêþçþŽþ×�/þŽþ»� �'�1� �G�1�H�/� þæûþ�'� �1�/� þ–û•þ®þ·

ûÿþàû•� þ–þ¤þ»� þ–ûÿþßþîþŒþ´þã� � �Gþª�@þìþË� þêþ‘� �Gþªþ·� þÞûÿþäû‘þ—� �JþŽþìþãþ®þÓ� �*þŽþŸ�1þªþèþã� þê
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� �G�/þŽþã�5�0�-ûýþã� þêûÿþ»þîþ—� �FþŽþ’þàþÃ�H�'�/� þêþ‘� � � þÞ�@ûÿþäû‘þ—� �EþŽ�@û•þèþë� þêþ‘� þêû•� �/þîþ·
þ–þ’þ›� þ–þ³�'þîþ§�1�/� �Eþ®þÓ� �EþŽ�@þç� ûý�@þ˜þçþ®þ˜þèûþ�'� � þêþãþŽþè�@þ³þŽþèþ·� �*þŽ�@þ¼þ¨þ¸þã� ��� �H� �J�'

� �H� ûýþ‘þŽþ¨þ˜þç�'� þêþ˜þ·�1� þªû•� þæûÿþèû}þäþëþÞþ¤þã� � � þê�@þ‘� �'�1� þ®�@þÈþç� �/�1þîþã� ûýþëþŽû•þ¸þç�'�/
� þ®þ˜þÓ�/� �D�H�'þª�@þŸ� �H� þêþãþŽþèþ³þŽþèþ·� �*þŽþŸ�1þªþèþã� �3þŽþ³�'þ®þ‘� �H� þÞþãþŽû•� �1þîþÃ� � þê�@û|

þêþ‘� þŽþäþèþë�'�1� � � �/�1�'þî�@þã� �1�/� ûýþ—þ®ûþþŽ�@þÐþã� þêû}þçþŽþèû|� �.þªþèûþþŽþäþç� þÞûÿþäû‘þ—� þŽþç�'þîþ§� �1þîþÃ
� � � û{ûÿ�@þë� þª�@þ·þŽþ‘� þêþ˜�@þ·�'�/� �/þîþŸ�H� �BþîþÓ� � � � �H� �G�/þî�@þ’þç� �/�1�'�H� ûý�@þ¿�'þ®þ˜þË�'� þê�@þçþîû”

�.�/þîþ‘� þªþë�'þîþ§� þ•þàþÃ�H�'�/� þºþ¨þ·� �GþªþìþË� þêþ‘� �F�"� þ–ûÿþßþîþŒþ´þã
� �G�/þŽþã�5�1�-ûýþã� þ•þàþÃ�H�'�/� þ®þë� �D�HþªþŸ� �*þŽþŸ�1þªþèþã� þêþ‘� þêþŸþîþ—� þŽþ‘� þªþç�'þîþ—
�)� �G�1þŽþäþ·�2� �(� þ®þœû•�'þªþ£�4�0þêþ˜þ·�1þÞþ¤þã�/� ûýþàûÿþ¼þ¤þ—� þêþËþîþäþ þã� û•ûþ� �2�'� �'�1

þ–þ’þ›� þ–þ³�'þîþ§�1�/� ûýþ˜þçþ®þ˜þèûþ�'� �Eþ®þÓ� �1�/� �H� �(þŽþ¨þ˜þç�'� � þª�@û•� �EþŽ�@þç� �JþŽ�@þë� �'�1� �F�"
� � �.þªûþþŽþäþç� �,�1�/

� �G�/þŽþã�5�2�-þ’þàþÃ�H�'�/�FþŽþêþ˜þ·�1� �(þŽþ¨þ˜þç�'� �1�/� þªûþþŽþ‘þÞþ¤þã�/�JþŽþë� ûýþàûÿþ¼þ¤þ—
þªþŸ� �*þŽþŸ�1þªþèþã� þêþ‘�'�)� �G�1þŽþäþ·� �D�H�1� �H�2� � � � þê�@û}þçþŽþèû|� �H� þª�@ûþþŽþäþç� þê�@þŸþîþ—� �(

þêþ˜þ·�1� ûýþÀþÌþ‘� �J�'þ®þ‘� ûýþ»þŽþ§� þÂþ‘�'þîþ¿� � � þ–�@þ³�'� �Gþª�@þ·� þêþ˜þÓþ®û”� þ®þÈþç� �1�/� þŽþë
þèû•� þ–ûþþŽþË�1þèþæûþ�'þ®ûÿþÏ� �1�/� ��þª� �*�1þîþ»� �@þ×�'þîþË� þêûÿþàû•� � � �Eþª�@þË� �2�'� ûý�@þ·þŽþç� þ•

�.�/þîþ‘� þªþë�'þîþ§� þ•þàþÃ�H�'�/� þºþ¨þ·� þêþŸþîþ˜þã� �1þîû•þ¬þã� �/�1�'þîþã� þ–ûþþŽþË�1
� �G�/þŽþã�5�3�-� �G�1þŽþäþ·� þêþãþŽþèþ¸þ¨þ‘� þ®þ‘�'þ®þ‘�7�7�6�3�3�/�2� �.�1þîþã�2�8�/�5�/�9�2� �H

� � � þê�@þãþŽþç� ûý�@þÃ� þêû•� ûýû•þèþëþ®þÓ� �(þüþØþç�'� ûýþßþŽþË� �J�'�1þîþ·� þêþ‘þîþ¼þã� �F�"� þ•þ×þŽþÌþ˜þã
� �G�1þŽþäþ·�1�4�6�6�7�6�/�2�4�/�2� �.�1þîþã�2�0�/�7�/�9�4� ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/� þêþ‘

� � � þÞûÿ�@þ¼þ¤þ—� þê�@þ‘� �9�Hþ®þ·� þêû•� �J�/�'þ®þÓ�'� þ–þ³�'� �Gþªþ·� �:þüþ‘�'� � �G�1�H�/� �1�/� �FþŽ�@þç�"
� �DþŽþ³� �FþŽûþþŽûX� þŽþ—� �D�/þŽþÌþã�1�3�8�1� � þÞûÿ�@þ¼þ¤þ—� þêþã�'�/�'� �J�'þ®þ‘� ûýþÌþèþã� þ–þ³�'� �G�/þîþ‘

�.þªþç�1�'þªþç� þ®þ—þûþŽþ‘� þÊþÃþŽþØþã� �1�/
þ®û•þ¬þ—�:þêþ˜þ·�1� �1�/� � � � � �D�/þŽ�@þÌþã� ûýþàûÿ�@þ¼þ¤þ—� �C�1�'þª�@þã� ûýû‘�@þ·þ°ûX� �EþîþàþË� �JþŽþë

� þÊþÄþØþã� �1�/� þÞûÿþ¼þ¤þ—� þêþã�'�/�'� þ–þìþŸ� �G�1�H�/� �FþŽûþþŽûX� ûýþë�'þîû”� þŽûþ� �H� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•

Ph.Dûýþäþç� �Dþîþ’þ×� þÞþ‘þŽþ×�.þªþ·þŽþ‘

� �G�/þŽþã�5�4�-�:�1þŽþÓ� �C�1�'þªþã� � �Fþüûÿ�@þ¼þ¤þ˜þß�'� � � �2�'� �,�1þŽ�@þ§� �JþŽþìþëþŽû•�@þ¸þç�'�/
� �1�/� þ–û•þ®þ·� ûýþ¿þŽþØþ˜þã� þêû•� �1þîþ¸û•�G�1�H�/� ûý�@þ¼þ¼þ¨þ—� �Jþ®þ˜û•�/�)Ph.D�(

ûýþã� � � � �J�1�HþŽ�@þèþÓ� �H� �*þŽ�@þØûÿþØþ¤þ—� ���Eþî�@þàþË� �*�1�'�2�H� þÂþ³þîþ—� þªûþþŽþ‘� þªþèþ·þŽþ‘� þŽ�@ûþ
� ûýû‘þ·þ°ûX� �4�2þîþã�"� �H� �FþŽþã�1�/� ��þ–þ·�'þªþìþ‘� �*�1�'�2�H� þêþ‘� �H� �Gþªþ·� ûýþ‘þŽûÿþ·�2�1�'

� � þê�@þäþàû•� �1þîû•þ¬þã� þêûþþªûÿûþþ„þ—� �1�/� þêû}þçþŽþèû|� �H� þªþ·þŽþ‘� �Gþªûÿþ³�1� þªûÿûþþ„þ—�»� �D�/þŽ�@þÌþã� �«
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� � �.þªþ·þŽþ‘� �Gþªþ·� �!þŽþÀþã�'� �H� þ®þìþã� �H� �,�1�/� þêûþþªûÿûþþ„þ—� �1�/� þ–þ£�'þ®þ»� þêþ‘
� �G�/þŽþã�5�5�-� �,�1�/� �EþŽû•þèþë� �1�/ûýþçþŽþ¸þç� ûýþÃþŽþ’þ—�1�'� þæþÔþàþ—� �H� ûýþ˜þ´ûX� þÖûÿþ×�/

� � � � þŽ�@þìþãþŽûÿûX� þê�@û•� �/�/þ®�@û”� �DþîþäþÌþã� ûýþÓþŽû•� þ–þ×�/� �J�1�Hþ®þ¿� �JþŽþìþ³þŽþäþ—� �J�'þ®þ‘
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�4�-� �Fþîþã�2�"� �F�Hþªþ‘� �G�1�H�/� �FþŽþ’þàþÃ�H�'�/� � þÂûþ�'þ®�@þ·� þ•þ´û•� �*�1þîþ»� �1�/

� � þêþ’þ£þŽ�@þ¼þã� þêþ‘� �*þîþË�/� � þêþ¨�@þ´þç� þ–�@þ³�'� �E�2þû� �2�'� �J�'� � þÞ�@ûþþŽþÓ� � �H� �*þûþŽ�@þØþã
� �*þüþ þã� �1�/� �Gþªþ·� �~þŽû|� ûýþäþàþË� �*�'þªûÿþßþîþ—ISI� � � ûý�@þäþàþË� �*þü�@þ þã� þŽûþ

� � þŽ�@ûþ� ûýþŸ�1þŽþ§� þŽûþ� ûýþàþ§�'�/� �FþŽþ‘�2� ûýþ³�1þŽþÓ� þ®ûÿþÏ� �H� �FþŽþ‘�2� ûýþ³�1þŽþÓ� ûýþ¸þë�Hû‹ûX
ISC� �'�1� �/þîþ§� þŽþ‘� � � �G�Hþ®�@û”� þê�@þ‘� þêþ’þ£þŽþ¼þã� �FþŽþã�2� �1�/� �Gþªþ·� �EþüþË�'� þ–þãþ®þÓ

�.þªþèûþþŽþäþç� þêþ‹�'�1�'� þêþÃþîþ‘þ®þã� ûýþ¼þ¼þ¨þ—
�5�-� � � �!þ°�@þŸ� �*�'þîþè�@þ³� �(þŽþ´þ˜þ£�'� �F�Hþªþ‘� ûýþ¼þ§þ®þã� �H� ûýþçþŽþ˜þ´þ‘þŽþ—� �Eþ®þ—

�DþŽþ´þäûÿþçþ´þ¤þã� ûýþàûÿþ¼þ¤þ—� �JþŽþëûýþäþç� �(þî� � � � þê�@û•� þæ�@ûþ�'� þê�@þ‘� �7�Hþ®þ¸þã� þªþçþîþ·
�DþŽþ´þäûÿþç� �/�'þªþÌþ—� � �2�'� þêþ˜�@þ³þîûÿûXþŽþç� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� �G�1�H�/� ûýþàûÿþ¼þ¤þ—� �JþŽþë

�4�.�/þîþ¸þç� þ®þ˜þ¸ûÿþ‘� �DþŽþ´þäûÿþç
�6�-�D�/þŽþÌþã� �3�H�1�/� �J�'�1�'�/� þêû•� ûýþçþŽûþþîþ þ¸þç�'�/� ��þªþèþ·þŽþ‘� �Gþªþ·� �J�2þŽþ³

ûýþäþç� �Fþîþã�2�"� �F�Hþªþ‘� �4þ®ûþþ¬ûX� þÞþãþŽþ·�.þªþçþîþ·
� þâþìþã� þ®û•þ¬þ—�1�:� �FþŽûÿþ‘þ®þã� �J�'þ®þ‘� �Fþîþã�2�"� �F�Hþªþ‘� �G�1�H�/� �1�/� �4þ®ûþþ¬ûX� þ–þìþŸ

þç�'�/� �1�/� þÞþÏþŽþ·� ûýþäþ³�1� � � � þê�@þçþŽû”�'þªþŸ� þêûÿþäþì�@þ³� ��ûýþãþü�@þ³�'� �/�'�2�"� �GþŽû•�@þ¸� �J�'
� � � � � �FþŽ�@þ´û‘ûþ� þÂûþ�'þ®�@þ·� �2�'� �4þ®ûþþ¬�@ûX� �1�/� �FþŽ�@þ’þàþÃ�H�'�/� þêûÿþàû•� �H� �/�1�'þªþç� �/þîþŸ�H

�.þªþç�1�'�/�1þîþ§þ®þ‘
þâþìþã� þ®û•þ¬þ—�2�:� þ–�@þ’þ›� þÂûþ�'þ®þ·� �F�/þîþ‘� �'�1�'�/� �Aþ®þ»� þêû•� ûýûþþŽþ þç�"� �2�'� � �EþŽ�@þç

ûýþäþç� ûýþßþîþ’þ×� þêþßþ°þèþã� þêþ‘� �Fþîþã�2�"� �F�Hþªþ‘� �G�1�H�/� �1�/� � � �1�/� �4þ®ûþþ¬�@ûX� �H� þª�@þ·þŽþ‘
ûýþã� �/�'þ®þÓ�'� þ–ûþþîþß�H�'� �H� �/þîþŸþîþã� þ–ûÿþÓþ®þÇ� �3þŽþ³�'þ®þ‘� �G�1�H�/� þæûþ�'þªþ·þŽþ‘� � �'þ¬�@þß

� � ûý�@þ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �Fþîþã�2�"� �1�/� ûýþßþîþ’þ×� �FþŽû‘þã�'� �2�'� �G�/þŽþÔþ˜þ³�'� �1þîþÈþèþã� þêþ‘

� � � � �FþŽ�@þ’þàþÃ�H�'�/� þê�@þ‘� �Fþî�@þã�2�"� �F�Hþªþ‘� þÖûþþ®þÃ� �2�'� �4þ®ûþþ¬ûX� �EþªþË� �*�1þîþ»� �1�/
ûýþã� þêûÿþ»þîþ—� � � � þ°�@ûÿþç� �Fþî�@þã�2�"� þŽ�@þ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �1�/� þêû•� �/�/þ®û”

�.þªþèûþþŽþäþç� þ–û•þ®þ·
� �G�/þŽþã�6�0�-� �Fþîþã�2�"� �F�Hþªþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �FþŽûÿþ¿þŽþØþ˜þã� þ–�@þ³�'� �E�2þû� �1�/

þ–þ’þ›� �FþŽþã�2�)� �EþŽþç�1�0�"� �GþŽþã�9�4�'� �(� �Jþ®þ˜û•�/� þŽûþ� �H� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� þÊþÄþØþã� �2� þŽûþ� ûýþãþîþäþË

þêþÓþ®þ£�J�'�:�1þŽþÓ�.þªþèþ·þŽþ‘� �Gþªþ·� þÞûÿþ¼þ¤þ˜þß�'

þ–þ’þ›� �Gþîþ¤þç�)� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �1�/� �EþŽþçph.D� �:�Fþîþã�2�"� �F�Hþªþ‘� �(

þ–þ’þ›� �Gþªþ·� �G�/�'�/� þ®û•þ¬þ—� �Kþüþ’þ×� þêû•� þêþçþîû•þçþŽþäþë� � �Jþ®�@þ˜û•�/� �G�1�H�/� �1�/� �EþŽþç
� � �*�1þî�@þ»� þêþ‘� �KþŽþÓþ®þ»� ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/� �Fþîþã�2�"� �F�Hþªþ‘� ûýþ¼þ¼þ¨þ—

ûýþã� �EþŽþ þç�'� ûýþ˜þçþ®þ˜þèûþ�'� �.�/þîþ·ûýþã� �G�1�H�/� þæûþ�'� �FþŽþ’þàþÃ�H�'�/� þ–þ§�'�/þ®ûX� þŽþ‘� þªþèþç�'þîþ—
� þÎþàþ’þã�3�5�0�0�0�0� � þ–�@þ’þ›� �J�1þŽ�@þ’þ˜þË�'� �*�1þŽû•� û•ûþ� �DþŽûþ�1� � �EþŽ�@þç� � �J�1�'þª�@ûþþ®þ§

� þêþ‘� �/�H�1�H� �Gþîþ¤þç� �.þªþèûþþŽþäþçþêþçþŽþãþŽþ³þ–þ’þ›� �EþŽþçûýþ˜þçþ®þ˜þèûþ�'� � þ°�@û•þ®þã� � �H� þ¶þ þè�@þ³
�4þ®ûþþ¬ûXþ–þ’þ›� þÞþ£�'þ®þã� �EþŽþ þç�'� �H� � �*þŽ�@ûÿþàþäþË� þêþ‘þŽþ¸þã� �KþüþãþŽû•� �G�1�H�/� þæûþ�'� �EþŽþç

þ–þ’þ›� �J�'þ®þ‘� þ®ûÿþÈþçûýþã� �Fþîþã�2�"� þŽþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �1�/� �EþŽþç� þªþ·þŽþ‘
� þ®ûþ�2� �1�/� �.þªþ·� �G�/�'�/� �-þ®þ·� þâþ˜þ¸þë� þ¶þ¨þ‘� �1�/� �Kþüþ’þ×� þêû•� þêþ‘� � þÞ�@ûÿþäû‘þ—� �Gþîþ¤þç

þ–þ’þ›� �Eþ®þÓ� þêþ»þüþ§� �1þîþÃ� þêþ‘� þ°ûÿþç� �Fþîþã�2�"� �F�Hþªþ‘� �G�1�H�/� �J�'þ®þ‘� ûýþ˜þçþ®þ˜þèûþ�'� �EþŽþç
ûýþã� �G�1þŽþ·�'�.�/þîþ·

�-� �JþŽþëþªþèþ‘�1� ûýþß�'�1�2�EþŽþç� ���EþŽþç� �*þŽþËþüþÃ�'� þêþ‘� �7þîþ‘þ®þã� � ��ûýû”�/�'þîþçþŽ�@þ§
� ���1þªûX� �EþŽþçþ¦ûþ�1þŽþ—� ��þªþßþîþ—� ��þªþßþîþ—� þÞþ¤þã� þªû•� ��þêþãþŽþèþ³þŽþèþ·� �G�1þŽþäþ·� � �H� �Jþ®�@þ³

þªû•� ��þêþãþŽþèþ³þŽþèþ·� �DþŽûþþ®þ³� � � � ��þêþãþŽþè�@þ³þŽþèþ·� �1�Hþª�@þ»� þÞ�@þ¤þã� � � ��ûý�@þàþã� �G�1þŽþä�@þ·
þ²þèþŸ��� þæûþ�/� þ•þëþ¬þã� �Hûýþã� �FþŽþ’þàþÃ�H�'�/�.þªþ·þŽþ‘� � þª�@û•� �H� þªþßþîþ—� þÞþ¤þã� þªû•�)

� �G�1þŽþäþ·� �D�HþªþŸ� �2�'� þêþãþŽþèþ³þŽþèþ·� �1�Hþªþ»� þÞþ¤þã�»�4� �«� þŽþäþèþë�'�1� þêû|þ®þ˜þÓ�/� þæûþ�'
ûýþã� �,�'þ®þ¨þ˜þ³�'� þÞþ‘þŽþ×�.�(þªþ·þŽþ‘

�-� �JþŽþëþªþèþ‘�1�3� ûýþß�'�1�6ûýþã� �FþŽþ’þàþÃ�H�'�/� �:� � �1þîû•þ¬�@þã� �JþŽþëþªþèþ‘� þ–þ´ûþþŽþ‘
� �JþŽþëþªþèþ‘� þÞûþ�0� �1�/� �,�1þªþèþã� �*þŽþ¤ûÿþ¿þîþ—� þŽþ‘� þÖþ‘þŽþÄþã� �'�1�1�3�'� ûýþß�1�6� � �Eþ®�@þÓ

þ–þ’þ›�.þªþèûþþŽþäþç� þÞûÿþäû‘þ—� �Fþîþã�2�"� þŽþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� ûýþãþŽþç

�-� �JþŽþëþªþèþ‘�1�7� ûýþß�'�1�9ûýþã� �FþŽþ’þàþÃ�H�'�/� �:� þæûþ�'� �5þîþ¼þ§�1�/� þªþèþç�'þîþ—

� � �JþŽþëþª�@þèþ‘� þÞûþ�0� �1�/� �,�1þªþèþã� �*þŽþ¤ûÿþ¿þîþ—� þŽþ‘� þÖþ‘þŽþÄþã� þŽþëþªþèþ‘�1�7� � ûý�@þß�'�1�9

þ–þ’þ›� �Eþ®þÓ�.þªþèûþþŽþäþç� �E�'þªþ×�'� �Fþîþã�2�"� þŽþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� ûýþãþŽþç

�-� �JþŽþëþªþèþ‘�2�0� ���2�1�H�2�2ûýþã� �:� �@ûÿþ—þ®þ—� þêþ‘� ûýþ˜þ´ûþþŽþ‘� � � þŽ�@þ‘� þÖþ‘þŽ�@þÄþã� þ•

� �JþŽþëþªþèþ‘� þÞûþ�0� �1�/� �,�1þªþèþã� �*þŽþ¤ûÿþ¿þîþ—�2�0� ���2�6� �H�2�7þ–þ’þ›� �Eþ®þÓ� ûýþãþŽþç

� �.þªþçþîþ·� þÞûÿþäû‘þ—� �Fþîþã�2�"� þŽþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/
�-� �JþŽþëþªþèþ‘�2�3� �H�2�4ûýþã� þ°ûÿþç� � � � � �*þŽþ¤ûÿ�@þ¿þîþ—� þŽ�@þ‘� þÖþ‘þŽ�@þÄþã� þ–�@þ´ûþþŽþ‘

� �JþŽþëþªþèþ‘� þÞûþ�0� �1�/� �,�1þªþèþã�2�8� �H�2�9þ–þ’þ›� �Eþ®þÓ� � � �Jþ®�@þ˜û•�/� �G�1�H�/� ûýþãþŽ�@þç
� � �.þªþçþîþ·� þÞûÿþäû‘þ—� �Fþîþã�2�"� þŽþ‘� ûýþ¼þ¼þ¨þ—

�-� �JþŽþëþªþèþ‘�2�5ûýþß�'�2�7� �@þ‘� �7þîþ‘þ®þã� � �:�1þŽ�@þÓ� þ¦ûþ�1þŽ�@þ—� þê� � ��ûýþàûÿ�@þ¼þ¤þ˜þß�'

�FþŽûþþŽûX� �Gþ®þäþç� �H� þÞû•� �DþªþÌþãûýþã� �FþŽþ’þàþÃ�H�'�/� þêþãþŽþç� �.þªþ·þŽþ‘

�É�€�f�¯�{���½�Â�»�•�M���Ê�•�•�z�e���d�Ë�Z�‡���[�Á���¾�Ì�f�ˆ�z�¿���-�d�ˆ�e���É�{���o�Y���Ê�a

�d�ˆ�e���É�{���o�Y���Ê�a���d�Ë�Z�‡���[�Á���•�{���É�€�f�¯�{���½�Â�»�•�M���c�Z�Ÿ�Z�¸�—�Y���Á���•�Z�^�y�Y���¾�Ë�€�y�M



�G�1�H�/�)ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/Ph.D� �DþŽþ³� �(�1�3�9�5� � � � � � � � � � ûýþãþüþ³�'� �/�'�2�"� �GþŽû•þ¸þç�'�/

�1�5

�-� þªþèþ‘�2�8� þªû•� þêþ‘� �7þîþ‘þ®þãþêþËþîþäþ þã� �FþŽþ’þàþÃ�H�'�/� þêû•� þ–þ³�'� ûýþ‘þŽþ¨þ˜þç�'
ûýþã�)� �G�1þŽþäþ·� �D�HþªþŸ� �2�'� þ–þ´ûþþŽþ‘�1� � � þê�@þÃþîþ‘þ®þã� þÞ�@þ¤þã� �1�/� �H� �,�'þ®þ¨þ˜þ³�'� �(

�.þªþèûþþŽþäþç� �,�1�/
�:� þâþìþã� þ®û•þ¬þ—� þªûþþŽþ‘� �Fþîþã�2�"� �F�Hþªþ‘� ûýþ¼þ¼þ¨þ—� �Jþ®þ˜û•�/� �G�1�H�/� �1�/� þ–û•þ®þ·� �FþŽûÿþ¿þŽþØþ˜þã

þêþ˜þ·�1þŽþ þ˜þã� �J�'�:�1þŽþÓ� þêþ˜þ·�1� þŽþ‘� �EþŽþèþäþë� �H� þ²þç� �/þîþ§� þªþ·�1�'� ûýþ³þŽþèþ·�1þŽû•� �G�1�H�/� ûýþàûÿþ¼þ¤þ˜þß�'
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�| �¿�Á�Z�»�{���| �u�Y�Á ������
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