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Abstract
FGH� IJKHLMNOH� IP� MGNQ� RHQHSRLG� TSQ� MI� QMUVW�  !"� XRIJYHZQ� IP� HVULSMNI[SY� VHOHYIXZH[M�

XIYNLNHQ�JSQHV�I[�MGH�\UP]LNH[LW�^LI[IZW�_GNYIQIXGW� +"�VHOHYIXZH[M�`UNVHYN[HQ�PIR�HVULSMNI[SY��
VHOHYIXZH[M� XIYNLNHQ� JSQHV� I[� MGH� \UP]LNH[LW� ^LI[IZW� _GNYIQIXGW� S[V�  /"� LRNMNLSY� PSLMIRQ� MGSM�
LI[MRNJUMH� MI� QULLHQQPUYYW� XUMMN[`� HPPHLMNOH� HVULSMNI[SY� VHOHYIXZH[M� XIYNLNHQ� N[� _SMGUZ� FGS[N��
XRION[LH� I[� MGH� QUP]LNH[LW� HLI[IZW� XGNYIQIXGW� N[MI� XRSLMNLHa� FGNQ� bUSYNMSMNOH� RHQHSRLG��
N[PIRZSMNI[�TSQ�`SMGHRHV�JW�UQN[`� PILUQ�`RIUX�VNQLUQQNI[�ZHMGIV�S[V�`UNVHYN[HQ�IP�IXH[cH[VHV�
bUHQMNI[Q�MI�LIYYHLM�VSMS�IP�/�̀ RIUXQ�TNMG�S�MIMSY�IP�!@�QSZXYHQ� SVZN[NQMRSMIRQ"�TGI�SRH�MGH�PRIZ�MGH��
HdHLUMNOH�IP]LHQ�IP�MGH�JSQNL�HVULSMNI[�S[V�QLGIIY�SVZN[NQMRSMNI[a�FGH�VSMS�IJMSN[HV�PRIZ�PILUQ�̀ RIUX��
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VNQLUQQNI[Q�IP�fHW�N[PIRZS[MQ�THRH�S[SYWQNQE�QW[MGHQNQ�LI[MH[MQE�N[MHRXRHMSMNI[�S[V�XRHQH[MSMNI[�IP�VSMS�
N[�S�VHQLRNXMNI[a�FGH�RHQHSRLG�][VN[`Q�RHOHSYHV�MGSM� !"�MGH�QN`[N]LS[M�XRIJYHZ�TSQ�QIZH�HdHLUMNOHQ�
PIU[V�MGSM�MGHRH�NQ�S�XRIJYHZ�IP�HVULSMNI[�VHOHYIXZH[M�XIYNLW�JSQHV�I[�MGH�MUR[N[`�MGH�XGNYIQIXGW�
IP�QUP]LNH[LW�HLI[IZW�N[MI�SLMNI[�N[�MGH�SQXHLM�IP�QHYPcRHYNS[M�S[V�QUQMSN[SJYH�VHOHYIXZH[M� +"�MGH�
ZSKIR�VHOHYIXZH[M�`UNVHYN[HQ�THRH�MGH�HdHLUMNOHQ�QGIUYV�H[LIURS`H�IXHRSMIRQ�S[V�MGIQH�XHIXYH�
N[� MGH�LIZZU[NMW� MI�`HM� N[OIYOHV� N[�IRVHR� MI�VHOHYIX�HVULSMNI[�XIYNLNHQ� N[MI�XRSLMNLH�HP]LNH[MYW�
S[V� /"�MGH�ZSKIR�QULLHQQ�PSLMIRQ�THRH�VUH�MI�MGH�YHSVHRQGNX�bUSYNMNHQ�IP�HdHLUMNOHQ�S[V�LIZZU[NMW��
XSRMNLNXSMNI[a�FGH�PSLMIRQ�MGSM�LI[MRNJUMH�QN`[N]LS[MYW�MI�MGH�HPPHLMNOH�IP�HVULSMNI[SY�XIYNLW�N[�_SMGUZ�
FGS[N� XRION[LHE� SLLIRVN[`� MI� MGH� XGNYIQIXGW� IP� QUP]LNH[LW� HLI[IZWE� S[V� MGH� SQXHLMQ� TGNLG� SRH��
NZXIRMS[M�PIR�QULLHQQ�SRH�LIZXRNQHV�IP�B�HYHZH[MQt�  !"�GUZS[�RHQIURLHQE�  +"�ZI[HWE�  /"�ZSMHRNSYE��
 C"�ZSRfHME� D"�ZHQQS`HE�S[V� B"�ZHSQURHZH[Ma�

@3=B.?(8��XIYNLWE�HVULSMNI[E�MGH�QUP]LNH[LW�HLI[IZW�XGNYIQIXGW
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