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Abstract 

� ���i^XK� WLKLVW_^� ]V]LW� VXMK� OP� VKKLKK� O^L� ROSTLNO� UVWL� VNT� RS]]PWO� RZKOLM� XN�
[V\V]WV\VNSYWP^�  �R_^PP`j�bVX�eXKOWX_O�XN�aVL�kPNY�RPN�bWPlXN_L<�J`KP�QLVOSWLT�XN�O^XK�]V]LW�VWL�
]P`X_Z�VNT�]WV_OX_L�WL_PMMLNTVOXPNK�QPW�O^L�LN^VN_LMLNO�PQ�O^L�ROSTLNO�UVWL�VNT�RS]]PWO�RZKOLM<�
mN�OPOV`j� 77�TVOV�LNOWXLK�VNT�PhKLWlVOXPNK�gLWL�_P``L_OLT�QWPM�O^L�K_^PP`�VTMXNXKOWVOPWK�VNT�OLV_^XNY�
KOVQQj�O^L�nVKX_�dTS_VOXPN�UPMMXKKXPNj�O^L�ROSTLNO�UPSN_X`�UPMMXOOLLj�O^L�ROSTLNO�UPMMXOOLL�VNT�
O^L� ePWMXOPWZ� UPMMXOOLL<� igP� TXKOXN_O� oSLKOXPNNVXWL� QPWMK� gLWL� VNV`ZpLT� SKXNY� ]LW_LNOVYL�
QWLoSLN_Z�TXKOWXhSOXPNj�VNT�O^L�WLKS`OK�PQ�O^L�VKKLKKMLNO�PQ�O^L�ROSTLNO�UVWL�VNT�RS]]PWO�RZKOLM�_VN�
hL�KSMMVWXpLT�VK�QP``PgKq�

�� ���mN� OLWMK� PQ� O^L� WLKS`OKj� O^L� MV\PWXOZ� PQ� KOSTLNOK� KSh\L_O� OP� O^XK� WLKLVW_^� Lr^XhXOLT� VN�
dMPOXPNV`�;SPOXLNO�?d<;<=�XN�`XNL�gXO^�O^L�VlLWVYL�d<;<�QPW�i^VX�KOSTLNOK�?@AB=<�aPKO�KOSTLNOK�gLWL�
QPSNT�OP�hL�Vh`L� OP�SOX`XpL� O^LXW�]LWKPNV`�KcX``Kj�^VlL�V�WL`VOXlL`Z�KL`Q-KSQQX_XLNO� `XlXNY�KOVNTVWTj�VNT�
gPWc�VNT�KOSTZ�XN�VN�LQQX_XLNO�MVNNLW<�

������������mN� OLWMK� PQ� ]WP_LKKj� O^L�MPKO� QWLoSLNO`Z� PhKLWlLT� V_OXlXOZ� XK� O^L� KL`Q-LlV`SVOXPN� WL]PWOj�
g^X_^� XK� LKKLNOXV`� OP� VN� LTS_VOXPNV`� oSV`XOZ� VKKLKKMLNO� VNT� O^L� ]WPQLKKXPNV`� TLlL`P]MLNO� PQ�
OLV_^LWH_PSNKL`PWK<�JTTXOXPNV``Zj�MPKO�PQ� O^L�K_^PP`-gXTL�V_OXlXOXLK� WLoSXWL�]VWLNO�]VWOX_X]VOXPN�VNT�
_PNOXNSPSK�]VWLNO-OLV_^LW�_P``VhPWVOXPN<� �
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� ���mN� OLWMK�PQ�QV_OPWKj� XO�gVK�QPSNT�O^VO� O^L�K_^PP`�VTMXNXKOWVOXPN�^VK�V�KZKOLMX_�LlV`SVOXPN�
QWVMLgPWc�QPW� O^L�WLKPSW_LK�NLLTLT�OP�WLV`XpL� O^L�]WP\L_OLT�Ph\L_OXlLK�VNT�TLKXWLT�PSO_PMLK<�J`KPj�
OLV_^LW� _PSNKL`PWK� gLWL� QPSNT� OP� hL� gL``� oSV`XQXLTj� TLMPNKOWVOL� V� _`LVW� _PM]LOLN_Z� XN� OLWMK� PQ�
gPWcXNY�_`PKL`Z�gXO^�OWPSh`LT�KOSTLNOK�VNT�KOWX_O`Z�]WLKLWlXNY�O^L�KOSTLNOtK�_PNQXTLNOXV`XOZ<�fVKO`Zj�VK�
QVW�VK�_PWWL_OXlL�VNT�TLlL`P]MLNOV`�MLVKSWLK�VWL�_PN_LWNLTj�]VWLNOK�VWL�gX``XNY�OP�_P``VhPWVOL�gXO^�
O^L�K_^PP`�g^LN�WLoSLKOLT�OP�TP�KPj�VNT�WL_PWTK�WLOLNOXPN�XK�]WP]LW`Z�MVXNOVXNLT<�
� ���u^X`L�O^L�VlLWVYL�`LlL`�PQ�]LWQPWMVN_L�PQ�V``�QXlL�PQ�O^L�]WP_LKKLK�VTP]OLT�XN�O^L�ROSTLNO�
UVWL�VNT�RS]]PWO�RZKOLM�_VN�hL�_`VKKXQXLT�VK�vVhPlL�VlLWVYLtj�O^L��XTLNOXQX_VOXPN�]WP_LKK�gVK�QPSNT�
OP�hL�VO�O^L�^XY^LKO�`LlL`<�dV_^�]WP_LKK�XK�Lr]`VXNLT�hL`Pgq�

� ���@<�wLO�OP�cNPg�LV_^�KOSTLNO�XNTXlXTSV``Z�VNT�PhKLWlL�^XKH^LW�hL^VlXPWj� <�mTLNOXQZ�OWPSh`L-
]WPNL�KOSTLNOK�–�XN_`STXNY�hSO�NPO�`XMXOLT�OP�O^PKL�gXO^�^VpXNY�VNT�hS``ZXNYj�KLrSV`�^VWVKKMLNOj�O^LQO�
VNT� lVNTV`XKM� hL^VlXPWKj� B<� b`VN� VNT� ]WPMPOL� KOSTLNO� TLlL`P]MLNO� V_OXlXOXLKj� F<� mM]`LMLNO�
]WLlLNOXlL�VNT�]WPOL_OXlL�MLVKSWLK�VNT�]WPlXTL�NL_LKKVWZ�VXT�OP�^XY^-WXKc�PW�OWPSh`L-]WPNL�KOSTLNOKj�
VNT�7<�UPPWTXNVOL�gXO^�O^L�PO^LW�V]]WP]WXVOL�LNOXOXLK�K^PS`T�VTTXOXPNV`�VKKXKOVN_L�VNT�^L`]�hL�NLLTLT�
QPW�O^L�KOSTLNOK<��

� ���i^L� ROSTLNO� UVWL� VNT� RS]]PWO� RZKOLM� UPMMXOOLL� MVcL� ]P`X_Z� VNT� ]WV_OX_L�
WL_PMMLNTVOXPNK� gXO^� WLYVWT� OP� XM]WPlLMLNOK� XN� O^L� KOSTLNO� KS]]PWO� VNT� _PSNKL`XNY� KLWlX_LKj� VK�
QP``PgKq�VO�O^L�]P`X_Z-MVcXNY�`LlL`j�O^L�nSWLVS�PQ�R]L_XV`�dTS_VOXPNj�VK�O^L�]WXMVWZj�_PWWLK]PNTXNY�
YPlLWNMLNO� hPTZ� PlLWKLLXNY� O^L� VTMXNXKOWVOXPN� PQ� O^L� [V\V]WV\VNSYWP^� R_^PP`� NLOgPWcj� K^PS`T�
_WLVOL� VNT� TLlL`P]� V� OVX`PW-MVTL� _SWWX_S`SM� VNT� K]L_XQX_� ]P`X_XLK� O^VO� V]]`Z� OP� VNT� hLNLQXO� V``�
[V\V]WV\VNSYWP^� KOSTLNOK� NVOXPNgXTLj� VK� gL``� VK� WLK]PNT� OP� O^L� SNXoSL� WLoSXWLMLNOK� VNT� K]L_XQX_�
_PNOLrO�SNTLW�g^X_^�hPVWTXNY�VNT�K]L_XV`�LTS_VOXPN�K_^PP`K�P]LWVOL<�

�� ���aPWLPlLWj�WLYVWTXNY�]WV_OX_L�WL_PMMLNTVOXPNKj�XO�XK�]WP]PKLT�O^VO�LV_^�K_^PP`�K]LNT�MPWL�
WLKPSW_LK�XN�TLlL`P]XNY�^SMVN�VKKLOKj�QPW�LrVM]`Lj�hZ�VWWVNYXNY�KOSTLNO�_VWL�VNT�KS]]PWO�gPWcK^P]Kj�
VK�gL``�VK� OWVXNXNY� QPW�K_^PP`�VTMXNXKOWVOPWK�VNT� OLV_^XNY�KOVQQ<�i^L� XM]PWOVN_L�PQ�VNT�NLLT� QPW�VN�
LQQL_OXlL� ROSTLNO� UVWL� VNT� RS]]PWO� RZKOLM� K^PS`T� hL� _PMMSNX_VOLT� VNT� WLXOLWVOLT� OP� K_^PP`�
]LWKPNNL`� VO� V``� `LlL`Kj� g^X`L� gL``-TLQXNLT� \Ph� TLK_WX]OXPNK� gXO^� WLK]L_O� OP� _PSNKL`XNY� TSOXLK� VNT�
_P``VhPWVOXPN� gXO^� WLKXTLNOXV`� OLV_^LWKj� K^PS`T� hL� QSWO^LW� LM]^VKXpLT<� mN� VTTXOXPNj� O^L� K_^PP`�
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VTMXNXKOWVOXPN� K^PS`T� ]WPM]O`Z� _PPWTXNVOL� VNT� QP``Pg� S]�gXO^� PO^LW� KOVQQ�g^LN� XMMLTXVOL� KOSTLNO�
KS]]PWO�NLLTK� OP�hL�]SO� XNOP�]`V_L<�J`KPj� XQ�]PKKXh`Lj� O^L�_PNKXTLWVOXPN�PQ� XN_LNOXlLKj� _PM]LNKVOXPN�
VNT� V]]WVXKV`K� K^PS`T� hL� _VWWXLT� PSO� g^X`L� OVcXNY� KOSTLNO� _PSNKL`XNY� ]LWQPWMVN_L� XNOP� V__PSNO<�
yXNV``Zj�OP�LNKSWL�V�KS__LKKQS`�VNT�]WV_OX_V`�XM]`LMLNOVOXPN�PQ�O^L�ROSTLNO�UVWL�VNT�RS]]PWO�RZKOLMj�
O^L� QP``PgXNY� KOWVOLYXLK� K^PS`T� hL� VTP]OLT� hZ� V``� [V\V]WV\VNSYWP^� K_^PP`Kq� O^L� VWWVNYLMLNO� PQ�
OLV_^LW-KOSTLNO-]VWLNO� V_OXlXOXLK� PN� V� WLYS`VW� hVKXKj� KOSTLNO� ^PSKL� lXKXOK� hZ� OLV_^LWKj� VNT� O^L�
LM]`PZMLNO� PQ� KP_XV`� gL`QVWL� VNT� ]Sh`X_� ^LV`O^� K]L_XV`XKOKj� ]KZ_^P`PYXKOKj� VK� gL``� VK� WLKXTLNOXV`�
PQQX_LWK<���


