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Abstract
abU�XKRL�QMNQFcU�Fd�YbRc�NUcUKN_b�TKc�YF�QNFQFcU�K�efLFTGUVWU�gKLKWUXULY�gFVUG�YFTKNVc�

hUKNLRLW�iNWKLRjKYRFL�KY�YbU�k_bFFGc�MLVUN�YbU�lFMLVKYRFL�Fd�YbU�mbMN_b�Fd�mbNRcY� RL�abKRGKLVnH�abU�
dFMN�FopU_YRqUc�TUNU�YF�8�9�YF�cYMVO�YbU�GUKNLRLW�FNWKLRjKYRFLD�8$9�YF�QNUcULY�K�XFVUG�YFTKNVc�YbU�GUKNLRLW�
FNWKLRjKYRFLD�8;9�YF�cYMVO�YbU�NUcMGY�Fd�KQQGORLW�K�SLFTGUVWU�XKLKWUXULY�XFVUG�KLVD�8�9�YF�UqKGMKYU�K�
SLFTGUVWU�XKLKWUXULY�XFVUG�YbKY�bKV�oUUL�KQQGRUV�;��H�abU�VKYK�TUNU�_FGGU_YUV�dNFX�YUK_bUNc�KLV�
c_bFFG�KVXRLRcYNKYFNc�KLV�YbU�XFVUG�VUqUGFQUV�K__FNVRLW�YF�YbU�$LV�FopU_YRqU�TKc�KQQGRUV�K__FNVRLWGOH�
P�YFYKG�Fd�;>�QKNYR_RQKLYc�_FXQFcUV�Fd�c_bFFG�KVXRLRcYNKYFNc�KLV�YUK_bUNc�KYYULVUV�YbU�XUUYRLWc�KLV�
cMXXKNRjUV�YbU�UrQUNRXULYKG�NUcMGYcH�abU�NUcUKN_b�sLVRLWc�TUNU�Kc�dFGGFTct�8�9�YbU�GUqUGc�Fd�QNK_YR_U�
RL�GUKNLRLW�FNWKLRjKYRFL�RL�YbU�c_bFFGc�TUNU�KY�bRWb�GUqUGu�8$9�YbU�SLFTGUVWU�XKLKWUXULY�XFVUG�Fd�YbU�
c_bFFGc�bKV�A�dK_YFNc�LKXUGO�SLFTGUVWU�_NUKYRFLD�SLFTGUVWU�FNWKLRjKYRFLD�SLFTGUVWU�cbKNRLWD�SLFTGUVWU��
YNKLcdUN� KLV� MYRGRjKYRFLD� SLFTGUVWU� RVULYRs_KYRFLD� SLFTGUVWU� _FVRs_KYRFL� KLV� NUsLUXULYD� SLFTGUVWU��
K_vMRcRYRFLD�SLFTGUVWU�cYFNKWU�KLV�NUYNRUqKGu� 8;9� YbU�KQQGR_KYRFL�Fd� YbU�XFVUG�bKV�_NUKYUV�KTKNULUcc�
KXFLW�YbU�QKNYR_RQKLYc�FL�YbU�XKLKWUXULY�KLV�MLVUNcYKLVRLW�Fd�YbU�SLFTGUVWU�XKLKWUXULY�QUNdFNXKL_U��
TbR_b�VUqUGFQUV�RL�YbUX�QFcRYRqU�KYYRYMVU�YFTKNVc�YbU�TFNS�NUcMGYRLW�YF�LF�RL_NUKcU�RL�TFNSGFKVu�8�9�YbU�
FqUNKGG�FQRLRFL�FL�YbU�UqKGMKYRFL�Fd�YbU�XFVUG�TKc�KY�bRWb�GUqUGH

Keyword: GUKNLRLW�FNWKLRjKYRFLD�SLFTGUVWU�XKLKWUXULYD�k_bFFGc�MLVUN�YbU�lFMLVKYRFL�Fd�YbU�mbMN_b��
� ���Fd�mbNRcY
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