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Abstract
EFGH� IJHJKILF� KGMJN� OP� )*+� OFJ� QIPRSJMH� PT�MKUKVJMJUO� )1+� VWGNJSGUJH� TPI�MKUKVJMJUO��

NJXJSPQMJUO�)8+�TKLOPIH�OFKO�FKXJ�LPUOIGRWOJN�HGVUGYLKUOSZ�OP�OFJ�HWLLJHHTWS�NJXJSPQMJUO�KUN�)9+�K�
MPNJS�PT�MKUKVJMJUO[�\�]WJHOGPUUKGIJ�^KH�WHJN�OP�LPSSJLO�IJHJKILF�NKOK�TIPM�K�QPQWSKOGPU�PT�1==�
QJPQSJ�WHGUV�OFJ�TPIMWSK�EKIP�_KMKUJ�KO�K�LPUYNJULJ�SJXJS�PT�D?`<�LKSLWSKOJN�TPI�K�HKMQSJ�HGaJ�PT�
?**�QJPQSJ�KH�K�QWRSGL�HJIXGLJ�LPMMWUGOZ�FPHQGOKS�GU�bFPURWIG�9�PT�OFJ�HOKOGHOGLH�WHJN�GU�NKOK�KUKSZHGH�
^JIJ�MJKU<�HOKUNKIN�NJXGKOGPU<�MWSOGQSJ�IJVIJHHGPU�KUN�cJKIHPU�LPIIJSKOGPU�LPJTYLGJUO[�EFJIJ�KIJ�KSHP�
NJQOF�GUOJIXGJ^H�SPLKS�JdQJIOH�OFJ�IJHWSOH�HFP^JN�OFKOe�)*+�QIPRSJMH�^GOF�MKUKVJMJUO�GH�GMQPIOKUO<�
OFJ�FPHQGOKS�NGN�UPO�VGXJ�QIGPIGOZ�OP�QIPMPOGUV�JdJILGHJ�KH�OFJZ�HFPWSN�)1+�VWGNJSGUJH�TPI�MKUKVJMJUO�
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