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Abstract
� KLQV� ]MVMS][L� LSV� WUN]�RSQY� iN]iUVMV+� KLM� W�Q]VP� QV� PU� M�iOU]M� WUUa� [UYVNRiPQUY� jMLS^QU]� UW�
LUNVMnQ^MV�QY��YTQYMM]QYT�bMTQRMYP�UW��N]S[LSP�\SRiq�bSP[LSjN]Q�i]U^QY[M+�KLM�VM[UYaq�PLM�PLQ]a�SYa�
PLM�WUN]PL�S]M�PU�VPNac�]MOSPQUYV�jMPnMMY�jSVQ[�QYaQ^QaNSO�WS[PU]Vq�MY^Q]UYRMYPSO�WS[PU]Vq�SYa�YNP]QPQUYSO�
gYUnOMaTM�SYa�WUUa�[UYVNRiPQUY�jMLS^QU]Vq�]MViM[PQ^MOc+���T]UNi�UW�HIB�Ht=Bx�cMS]=UOa�LUNVMnQ^MV�OQ^QYT�
QY��YTQYMM]QYT�bMTQRMYP�UW��N]S[LSP�\SRiq�bSP[LSjN]Q�nSV�VSRiOMa�nQPL�VP]SPQW�QMa� ]SYaUR�VSRiOQYT�
Sii]US[L+� �SPS�nM]M� TSPLM]Ma� PL]UNTL� �NMVPQUYYSQ]M� SYa� VPSPQVPQ[SOOc� SYSOcoMa� WU]� iM][MYPSTMq�RMSYq�
VPSYaS]a�aM^QSPQUY�\LQ=V�NS]M�SYa�XMS]VUY�\U]]MOSPQUY�\UMWW�Q[QMYP+�KLM�VPNac�WUNYa�PLSP�RUVP�]MViUYaMYPV�
nM]M�QY�PLM�STM�T]UNi�UW�El�SYa�It�cMS]V�UOa�kBH+wB�m�nQPL�OUnM]�PLSY�jS[LMOU]�aMT]MM�MaN[SPQUY�kyH+wB�mq�
PnU�[LQOa]MY�kwI+Ix�mq�SYa�S^M]STM�RUYPLOc�QY[URM�UW�Fqttl�PU�lEqttt�jSLP�kIH+Fw�m+��Y^Q]UYRMYPSO�WS[PU]V�
nM]M�QY�RMaQNR�OM^MO�kyl+IE�m�SYa�YNP]QPQUYSO�gYUnOMaTM�nM]M��NQPM�TUUa�SP�EI+wx�+���QYSOOcq�U^M]SOO�WUUa�
[UYVNRiPQUY�jMLS^QU]�nSV�QY�RMaQNR�OM^MO�SP�Ix+Ft�+��[[U]aQYT�PU�PLM�]MVNOPV�UW�[U]]MOSPQUYV�jMPnMMY�
jSVQ[�QYaQ^QaNSO�WS[PU]Vq�MY^Q]UYRMYPSO�WS[PU]Vq�SYa�YNP]QPQUYSO�gYUnOMaTM�SYa�WUUa�[UYVNRiPQUY�jMLS^QU]Vq�
QP�nSV�WUNYa�PLSP�MY^Q]UYRMYPSO�WS[PU]V�LSa�VQTYQW�Q[SYP�]MOSPQUYV�PU�WUUa�[UYVNRiPQUY�jMLS^QU]�ki�t+tBm+
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