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Abstract

& ABG&EKHEMDGD&MN&LBCD&HGDGFHJB&\GHG&+t&LM&COWGDLCQFLG&LBG&JMHHGDEMOIGOJG&
MN&LBG&JFKDFR&NFJLMHD&CO�N&RKGOJCOQ&LFD^&FJLCWCLCGD&[GBFWCMH&FJJMHICOQ&LM&FJJMKOLCOQ&
EHMNGDDCMOFR& GLBCJD&PMIGR& \CLB& GPECHCJFR& IFLF& )t& LM& DLKIX& LBG& EDXJBMRMQCJFR&
JBFHFJLGHCDLCJDY& DCLKFLCMOFR& NFJLMHDY& EDXJBMRMQCJFR& DLFLGDY& FOI& LFD^& FJLCWCLCGD&
[GBFWCMH&FJJMHICOQ& LM&FJJMKOLCOQ& EHMNGDDCMOFR& GLBCJD�& FOI&�t& LM& GqERMHG& LBG&
JFKDFR& NFJLMHD& CO�N&RKGOJCOQ& LFD^& FJLCWCLCGD& [GBFWCMH& FJJMHICOQ& LM& FJJMKOLCOQ&
EHMNGDDCMOFR&GLBCJD&MN&FJJMKOLFOLD&CO&LBG&�MHLBGHO&_GQCMO&[X&KDCOQ&rKFOLCLFLCWG&
HGDGFHJB&PGLBMI(&ABG&DFPERCOQD&\GHG&��0&FJJMKOLFOLD&\BM&\GHG&HGDEMODC[RG&
NMH& [MM^^GGECOQ& CO& LBG& �MHLBGHO& _GQCMO(& ABG& JMHHGDEMOIGOJG& MN& LBG& JFKDFR&
NFJLMHD& IGWGRMEGI& PMIGR& JMODCDLGI& MN& �& RFLGOL& WFHCF[RGD& FOI& +*& M[DGHWGI&
WFHCF[RGD(&aMPEKLGH&`MNL\FHG&eHMQHFP&`e``&FOI&p�`_kp&\GHG&KDGI&LM&FOFRX]G&
IFLF(

& ABG&HGDGFHJB&�N&COICOQD&\GHG&FD&NMRRM\D(
& +t&gO& FOFRXDCD& MN& LBG& p�`_kp& PMIGR& LBFL& \FD& IGWGRMEGI& NMKOI& LBFL&
LBG& PMIGR& \FD& JMOQHKGOL& \CLB& LBG& GPECHCJFR& IFLF& LHFJ^COQ& �OLGHFJLCMOCDP&
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bMIGR& skOIRGH&�&bFQOKDDMOY&+/00t(&ABG&GqFPCOFLCMO&MN&WFRCICLX& NMKOI& LBFL&
LBG&aBC,`rKFHG&�&0�(S)Y&e,�FRKG&�& (S��&FL&IGQHGG& NHGGIMP&�&*�Y&
)UIN&�&+(�0Y&
_b`kg&�&(S��Y&vc�&�&(/0Y&FOI&gvc�&�&(/�

& )t&cCWG&EDXJBMRMQCJFR&JBFHFJLGHCDLCJD&MN&FJJMKOLFOLD&JMKRI&[G&GqERFCOGI&
NHMP&BCQB&LM&RM\&\GHG�&OGGI&NMH&FJBCGWGPGOLY&GPEFLBX&MH&EGHDEGJLCWG&LF^COQY
RMJKD& MN& JMOLHMR& MN& HGCONMHJGPGOLY& NKLKHG& MHCGOLFLCMO& FOI& DGRN,JMOLHMRY& FOI&
HGRCQCMKD&RCNG&DLXRG&HGDEGJLCWGRX(

& A\M&DCLKFLCMOFR&NFJLMHD&MN&FJJMKOLFOLD&JMKRI&[G&GqERFCOGI&NHMP&BCQB&
LM& RM\& \GHG�& LBG& HGRFLCMODBCE& [GL\GGO& LBG& RGFIGH& FOI& FJJMKOLFOLDY& FOI&
LBG&DKEEMHL&NHMP&LBG&MHQFOC]FLCMO&HGDEGJLCWGRX(

& ABG&HGDKRL&COICJFLG&LBFL&L\M&JMPEMOGOLD&MN&JMODCDLCOQ&MN&EDXJBMRMQCJFR&
LHFCLD&MN&FJJMKOLFOLD&\GHG&\MH^COQ&DLHGDD&FOI&\MH^COQ&FLLCLKIG&CO&FJJMKOLCOQ&
JMHHGDEMOICOQRX(&

& bMHGMWGHY& LBG& HGDKRL& JMKRI& GqERFCO& LBG& �& NFJLMHD& MN& LFD^& FJLCWCLCGD
[GBFWCMH&FJJMHICOQ&LM&FJJMKOLCOQ&EHMNGDDCMOFR&GLBCJD&NHMP&BCQB&LM&RM\&\GHG�&
HGRCF[CRCLXY& LHFODEFHGOJXY& HGDEMODC[CRCLXY& BMOGDLXY& \MH^COQ& ^OM\RGIQG& FOI&
JFEF[CRCLXY&FOI&FKLMOMPX&HGDEGJLCWGRX(&

& �t&ABG& JFKDFR& NFJLMHD& CO�N&RKGOJCOQ& LFD^& FJLCWCLCGD& [GBFWCMH& FJJMHICOQ&
LM& FJJMKOLCOQ& EHMNGDDCMOFR& GLBCJD& MN& FJJMKOLFOLD& \GHG& EDXJBMRMQCJFR&
JBFHFJLGHCDLCJD&MN&FJJMKOLFOLD&LBG&PMDL&NMRRM\GI&[X&DCLKFLCMOFR&NFJLMHD(

& cHMP& LBG& HGDKRL& DLKIX& MN& IGWGRMECOQ& FJJMKOLFOLDY& LBG& HGDGFHJBGH
DKQQGDLGI& LBG& PMIGR& LM& BFWG& EHMNGDDCMOFR& GLBCJDY& CL& DBMKRI& GPEBFDC]G& FRR
N&CWG& EDXJBMRMQCJFR& JBFHFJLGHCDLCJD�& GDEGJCFRRX& LBG&OGGI& NMH&FJBCGWGPGOL&\BCJB
\CRR&IHCWG&LBG&FP[CLCMO&LM&IM&LBGCH&IKLX&GLBCJFRRX(&aMODGrKGOLRXY&\G&MKQBL&LM&
\F^G&FJJMKOLFOLD&LM&LBCO^&FOI&JMODCIGH&WFHCMKD&JCHJKPDLFOJGD&LM&[G&EHM[RGPD&
LBFL&PKDL&[G&DMRWGI&FOI&DGRN&MEGHFLCMO(&�L&DBMKRI&GPEBFDC]G&LM&PGGL&COLHCODCJ&
DFLCDNFJLCMO&NHMP&IMCOQ&LBGCH&IKLX&FJJMHICOQ&LM&FJJMKOLCOQ&EHMNGDDCMOFR&GLBCJD(&
VGDCIGDY& CL& DBMKRI& EKL& GPEBFDCD& MO& [MLB& DCLKFLCMOFR& NFJLMHD& GDEGJCFRRXY& LBG&
HGRFLCMODBCE&[GL\GGO&LBG&RGFIGH&FOI&FJJMKOLFOLD&\BCJB&IGWGRMECOQ&FJJMKOLFOLD&
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LM&BFWG&FJJMKOLCOQ&EHMNGDDCMOFR&GLBCJDY&CL&DBMKRI&IGWGRME&LBG&RGFIGH&GrKCWFRGOLRX&
[GJFKDG&[MLB&LBG&RGFIGH&FOI&FJJMKOLFOLD&FHG&DKEEMHLGI&WFHCF[RGD&GFJB&MLBGH&LM&
IM&LBGCH&IKLX&GLBCJFRRX(

	
��
����&gJJMKOLCOQ&eHMNGDDCMOFR&kLBCJDY&�OLGHFJLCMOCDP&bMIGR
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