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Abstract
� �U�PHOLaQRG�GU[MUGGRMU[`�RGgcMRGWGULP�ORHW�KcPLHWGRP`�cPGRP`�QUb�PLQ^GFHSbGR�QRG�MUMLMQS�
MUOHRWQLMHU�OHR�PHOLaQRG�bGNGSHTWGUL�TRHKGPP2�EFG�RGgcMRGWGULP�GSMKMLGb�QUb�[QMUGb�QRG�bGOMUGb`�
KSQPPMOMGb`�RGOMUGb`�QUb�PLHRGb�PYPLGWQLMKQSSY�QKKHRbMU[�LH�UGGbP�WQUQ[GWGUL�TRMUKMTSGP2�EFGRGOHRG`�
LFG�RGgcMRGWGULP�aHcSb�IG�KHRRGKL�QUb�RGQbY�LH�IG�cPGb�MU�LFG�UGfL�PLGT�HO�bGNGSHTWGUL�TRHKGPP2�
EFMP�TRHKGPP� MP�KQSSGb�vHOLaQRG�ZGgcMRGWGULP�jU[MUGGRMU[2� �O� LFG�[QMUGb�PHOLaQRG� RGgcMRGWGULP�
QRG�MUKHRRGKL`�SQK^�gcQSMLY`�HR�QRG�WQUQ[Gb�cUPYPLGWQLMKQSSY`�LFGY�KHcSb�SGQb�LH�TRHJGKL�OQMScRG�QUb�
SHa6gcQSMLY�PHOLaQRG�TRHbcKL�aFMKF�KQUUHL�WGGL�LFG�UGGbP�HO�cPGRP�QUb�PLQ^GFHSbGRP2�}HR�LFGPG�
RGQPHUP`�LFMP�QRLMKSG�TRHTHPGb�QU�HNGRNMGa�HO�PHOLaQRG�RGgcMRGWGULP�QUb�QU�QTTRHQKF�OHR�PHOLaQRG�
RGgcMRGWGULP�WQUQ[GWGUL`� SGNGS�HO�PHOLaQRG�RGgcMRGWGULP`�gcQSMLY�HO�PHOLaQRG�RGgcMRGWGULP�QUb�
cUbGRPLQUbMU[� HO� gcQSMLY� QPTGKL`� KHWWHU� TRHISGWP� HO� RGgcMRGWGULP� GSMKMLQLMHU`� QUb� QaQRGUGPP�
HO�MWTQKL�QUb�bQWQ[G�bcG�LH�MUKHRRGKL�HR�SHa�gcQSMLY�RGgcMRGWGULP2�vcKKGPP�OQKLHRP�HO�PHOLaQRG�
RGgcMRGWGULP�WQUQ[GWGUL�QUb�868d68dd�RcSGP�QRG�QSPH�bMPKcPPGb2�}MUQSSY`�LFG�QRLMKSG�QbbRGPPGP�RHSGP�
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