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Abstract
DEF� GHIFJKLMFN� GO� KELN� NKPQR� SFTF� KG� FUVWLXF� � !� VQWLXLNKTVKLMF� YTGHZFWN� LX� YTGWGKLX[��

LXOGTWVKLGX� KFJEXGZG[R� VYYZLJVKLGXN� LX� NJEGGZN� GO� KEF� NFJGXQVTR� FQPJVKLGXVZ� NFTMLJF� VTFV� GO\JF�
1� �1!� QFMFZGYWFXK� [PLQFZLXFN�GO� VQWLXLNKTVKLGX� LX�YTGWGKLX[� LXOGTWVKLGX� KFJEXGZG[R� VYYZLJVKLGXN�
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YTGWGKLX[� LXOGTWVKLGX� KFJEXGZG[R� VYYZLJVKLGXN� LX� NJEGGZN� GO� KEF� NFJGXQVTR� FQPJVKLGXVZ��
NFTMLJF�VTFV�GO\JF�1k�DEF�HVZVXJFQ�NJGTFJVTQ�JGXJFYK��n]o!�GO�OGPT��=!�YFTNYFJKLMFN�SVN�VYYZLFQ�VN��
JGXJFYKPVZ�OTVWFSGTp�GO�KELN�NKPQRk�DEF�WFKEGQGZG[R�GO�KELN�TFNFVTJE�SVN�QFNL[XFQ�VN�WLUFQ�WFKEGQN��
TFNFVTJE�PNLX[�NVWYZLX[�GO� ;<=>�YFTNGXNk�]KVKLNKLJN�FUFTJLNFQ�SFTF�WFVX;�NKVXQVTQ�QFMLVKLGX;�WPZKLYZF��
TF[TFNNLGX� VXQ� bFVTNGXqN� oGTTFZVKLGX� oGFO\JLFXKk� rGT� sPVZLKVKLMF� QVKV;� LXtQFYKE� LXKFTMLFSN� GO� >��
FUYFTKN�SLKE�OVJF�KG�OVJF�LXKFTMLFS�GO�ji�WLXPKFN�FVJE�SVN�JGXQPJKFQ;�VXQ�KEF�NKTPJKPTFQ�LXtQFYKE�
LXKFTMLFS�OGTW�SVN�VZNG�VYYZLFQk�fFNFVTJE�TFNPZKN�SFTF�� !�KEF�WVIGT�VQWLXLNKTVKLMF�YTGHZFW�SVN�KEF�
NJEGGZNq�YTGWGKLGX�GO�LXOGTWVKLGX�KFJEXGZG[R�VYYZLJVKLGXN�KEVK�JGWHLXFQ�LXVQFsPVKF�YTFYVTVKLGX�
OGT�KEFLT�YFTNGXXFZ�KG�SGTp�SLKE�KEF�KFJEXGZG[R��1!�KEF�VQWLXLNKTVKLMF�QFMFZGYWFXK�[PLQFZLXFN�SFTF��
YTLWVTLZR� KEVK� KEF� NJEGGZN� NEGPZQ� FNKVHZLNE� FUYZLJLK� YGZLJLFN� VXQ� YZVXN� KG� YTGWGKF� LXOGTWVKLGX��
KFJEXGZG[R�VYYZLJVKLGXN�LX�NJEGGZN;�NPJE�VN�KEF�NKPQFXK�JVTF�VXQ�NPYYGTK�NRNKFWN�VXQ��4!�KEF�NJEGGZN�
GO� KEF� NFJGXQVTR� FQPJVKLGXVZ� NFTMLJF� VTFV� GO\JF� 1� NEGPZQ� FNKVHZLNE� VXQ� PNF� KEF� VQWLXLNKTVKLMF��
NKTVKF[LFN� KG� YTGWGKF� LXOGTWVKLGX� KFJEXGZG[R� VYYZLJVKLGXN� LX� NJEGGZN� VJJGTQLX[� KG� KEF� HVZVXJFQ�
NJGTFJVTQ�JGXJFYK��n]o!�JGXNLNKLX[�GO�=�YFTNYFJKLMFNk
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