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Abstract
cdE� FKOFPIEI� PT� DdHI� OEIE]OWd�GEOE� DP� IDKV^� DdE� LEeELI� PT� Wd]QNE� ]NEQDY� VEeELPF� EfK]DHPQI�

DP�FOEVHWD�DdE�Wd]QNE�]NEQDY�]QV�DEID�DdE�VHgEOEQWEI�hEDGEEQ�DdE�FOHi]O^�IWdPPLI�GHDd�dHNd�]QV�LPG��
EgEWDHeEQEII� KIHQN� DdE� EfK]DHPQI� VEeELPFEV@� j]D]� GEOE� WPLLEWDEV� TOPi� DGP� I]iFLE� NOPKFI� GdHWd��
WPQIHIDEV� PT� ;;� FOHi]O^� IWdPPLI� OEWEHeHQN� DdE� kHQNlI� _G]OVI� HQ� �;� FOPeHQWH]L� WLKIDEOI� TOPi� ]LL� PeEO��
cd]HL]QV�]I�OEmEWDEV� HQ�DdE�OEIE]OWd�n]OD��@�cdE�PDdEO�I]iFLE�NOPKF�G]I�IELEWDEV�TOPi�oeE�FOHi]O^�
IWdPPLI�E]Wd�KQVEO� DdE�W]DENPOHEI�PT�dHNd�]QV� LPG�EgEWDHeEQEII�]I�OEmEWDEV� HQ� DdE�OEIE]OWd�n]OD�$@�
cdE^�]OE�TOPi�DdE�FOHi]O^�IWdPPLI�HQ�DdE��%Dd�pqWH]L�UQIFEWDHPQ�rPQE�GdHWd�d]V�F]IIEV�DdE�EsDEOQ]L�
]IIEIIiEQD�WPQVKWDEV�h^�DdE�pqWE�PT�[]DHPQ]L�tVKW]DHPQ�CD]QV]OVI�]QV�uK]LHD^�_IIEIIiEQD�-nKhLHW�
pON]QHv]DHPQ.@� j]D]� GEOE� N]DdEOEV� KIHQN� ]� T]WDK]L� fKEIDHPQQ]HOE� ]Q]L^vEV� h^� FEOWEQD]NE� ]QV�iE]Q��
ID]QV]OV�VEeH]DHPQ@�cdE�OEIKLDI�TPKQV�Dd]D�DdE�Wd]QNE�]NEQD�PT�LE]VEOIdHF�]QV�EgEWDHeEQEII�h^�]eEO]NE�
GEOE�]D�]�dHNd� LEeEL@�MEIKLDI�PT�V]D]�]Q]L^IHI�h^�CDEFGHIE�JKLDHFLE�MENOEIIHPQ� TPKQV�;�EfK]DHPQI� DP�
FOEVHWD�DdE�EgEWDHeEQEII�W]KIEV�h^�DdE�Wd]QNE�]NEQDY�DdE�]IFEWD�PT�DdE�e]OH]hLE�HQmKEQWHQN�DdE�NOPKF�
EgEWDHeEQEII�]QV�DdE�e]OH]hLEI�GdHWd�d]V�QEN]DHeE�HQmKEQWEI�HQ�DdE�LEeEL�PT�HQVHeHVK]L�LE]VEOIdHF@�cdE�
EfK]DHPQI�GEOE�IKhIEfKEQDL^�DEIDEV�GHDd�DdE�VED]HLI�TOPi�DdE�FOHi]O^�IWdPPLI�HQ�DdE�I]iFLE�NOPKF�HQ��
n]OD�$�KIHQN�DwDEID�PT�UQVEFEQVEQWE�GdHWd�IdPGEV�Dd]D�DdE�IWdPPLI�GHDd�dHNd�EgEWDHeEQEII�d]V�dHNdEO�
Wd]QNE�]NEQD�PT�LE]VEOIdHF�Dd]Q�DdPIE�PT�LPG�EgEWDHeEQEII@

Keyword: Wd]QNE�]NEQDIY�LE]VEOIdHFY�EgEWDHeEQEII�PT�DdE�FOHi]O^�IWdPPLIY�HQVHeHVK]L�LE]VEOIdHF
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