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PRQLWRUHG� LQ� WKLV�G\QDPLF�VWXG\��7KH�UHLQIRUFHG�FRQFUHWH�VODE�ZDV� WHVWHG� LQ� IRXU�SRLQWV�EHQGLQJ� WR�JHW�D�FRQVWDQW�
EHQGLQJ�PRPHQW�LQ�WKH�PLG�VHFWLRQ�RI� WKH�VODE��7KH�VWDWH�GHWHULRUDWLRQ�RI�WKH�VODE�ZDV�GRQH�E\�VWDWLF�DQG�G\QDPLF�
IDWLJXH� ORDGV� LQ� VHYHUDO� VWHSV�� %HIRUH� WKH� WHVW� DQG� DIWHU� HDFK� ORDG� VWHS� WKH� G\QDPLFDO� UHVSRQVH� RI� WKH� VODE� ZDV�
PHDVXUHG� ZLWK� D� VHSDUDWH� WHVW� DUUDQJHPHQW��0RGDO� FKDUDFWHULVWLFV� RI� WKH� VODE�� ZKLFK� ZHUH� PHDVXUHG� DIWHU� HDFK�
ORDGLQJ�VWHS��ZHUH�PXWXDOO\�FRPSDUHG��&KDQJHV�RI�QDWXUDO�IUHTXHQFLHV�'I�M��RI�WKH�VODE�ZHUH�FRPSXWHG�ILUVW��)RU�WKH�
FRPSDULVRQ� RI� QDWXUDO� PRGHV�� WKH� PRGDO� DVVXUDQFH� FRHIILFLHQWV� 0$&�M�M��� FRRUGLQDWH� PRGDO� DVVXUDQFH� FULWHULRQV�
&20$&�S��� FKDQJHV� RI� D� PRGH� VXUIDFH� FXUYDWXUH� &$0268&�M��[�� FKDQJHV� RI� D� PRGDO� IOH[LELOLW\� PDWUL[�'>G@� DQG�
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.OtþRYi� VORYD�9ODVWQt� IUHNYHQFH�� WYDU\� YODVWQtKR� NPLWiQt��0$&��&20$&��PDWLFH�PRGiOQt� SRGGDMQRVWL�� N LYRVW�
YODVWQtFK�WYDU ��PRGiOQt�DQDOê]D��GHWHNFH�SRãNR]HQt�
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0RGiOQt�FKDUDNWHULVWLN\�VWDYHEQt�NRQVWUXNFH��YODVWQt�IUHNYHQFH�D�YODVWQt�WYDU\�D�MLP�S tVOXãQê�

~WOXP�� GHILQXMt� MHMt� G\QDPLFNRX� LQGLYLGXDOLWX� RYOLYQ QRX� SRX]H� MHMt� RNDPåLWRX� WXKRVWt� D�
KPRWQRVWt�� 1DS tNODG� Y� >�@� E\OR� ]NRXPiQR� RYOLYQ Qt� PRGiOQtFK� FKDUDNWHULVWLN� VWDYHEQt�
NRQVWUXNFH�WXKRVWt�]HPLQ\�Y�MHMtP�SRGORåt���

9þDVQi�GHWHNFH�SRãNR]HQt�VWDYHEQt�NRQVWUXNFH�YH�VWDYX��NG\�MH�FR�PRåQi�QHMPpQ �SRãNR]HQD�
MH� YHOPL� G OHåLWi�� 3UR� SRXåLWt� VRXþDVQêFK� PHWRG� GHWHNFH� SRãNR]HQt� MH� QXWQp� ]QiW� S LEOLåQRX�
SRORKX� SRãNR]HQt� D� WRWR�PtVWR�PXVt� EêW� VQDGQR� S tVWXSQp�� 3RW HED�PHWRG�� NWHUp� E\�PRKO\� EêW�
SRXåLW\�QD�NRQVWUXNFL� MDNR�FHOHN�YHGOD�N�YêYRML�PHWRG�GHWHNFH�SRãNR]HQt�]DORåHQêFK�QD�]P Q �
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PRGiOQtFK� FKDUDNWHULVWLN� VWDYHEQt� NRQVWUXNFH� �QDS �� >�@�� >�@�� >�@�� >�@��� 7\WR� QRYp� PHWRG\� D�
SRVWXS\� MH� YKRGQp� RY RYDW� QD�MHGQRGXFKêFK� VWDYHEQtFK� SUYFtFK� >�@�� >�@�� >�@�� 9�UiPFL�
SRSLVRYDQp� VWXGLH� E\O\� VOHGRYiQ\� ]P Q\� PRGiOQtFK� FKDUDNWHULVWLN� åHOH]REHWRQRYp� GHVN\�
Y�]iYLVORVWL�QD�Pt H�MHMtKR�SRãNR]HQt���
3RSLV�]NRXãHQp�GHVN\�

3UR�~þHO\�WRKRWR�SURMHNWX�E\OD�Y\UREHQD�åHOH]REHWRQRYi�GHVND�R�UR]P UHFK�����P�[�����P�[�
����P��'HVND�E\OD�Y\UREHQD�]�EHWRQX�%����+ODYQt�Yê]WXå�VHVWiYDOD�]����W\þt��W\SX�5��R�SU P UX�
��PP��'HVND� E\OD� QD� GYRX� SURWLOHKOêFK� VWUDQiFK� SURVW � SRGHS HQD� ����P� RG� NUDMH�� Y]GiOHQRVW�
SRGSRU�E\OD���P���2EU����
=DW åRYiQt�GHVN\�

3RãNR]HQt�GHVN\�E\OR�Y\YROiYiQR�VWDWLFNêP�D�G\QDPLFNêP�]DW åRYiQtP�SURYHGHQêP�Y�Q NROLND�
VWXSQtFK��6WDWLFNp�]DW åRYiQt�SURE KOR�YH�þW\ HFK�VWXSQtFK��]DWtåHQt�YODVWQt�WtKRX�±�VWDY�$��]DWtåHQt�GR�
WHRUHWLFNp�PH]H�Y]QLNX�WUKOLQ�±�VWDY�%��]DWtåHQt�GR�VNXWHþQpKR�Y]QLNX�SUYQtFK�WUKOLQ�±VWDY�&�D�]DWtåHQt�
GR� SRORYLQ\� PH]QtKR� PRPHQWX� ~QRVQRVWL� ±� VWDY� '��� 3RWp� E\OR� SURYHGHQR� G\QDPLFNp� ~QDYRYp�
]DW åRYiQt��NWHUp�SURE KOR�Y�S WL�VWXSQtFK��]DW åRYiQt�GR�����WHRUHWLFNp�~QDYRYp�åLYRWQRVWL�±�VWDY�(��
]DW åRYiQt�GR�NRQFH� WHRUHWLFNp�~QDYRYp�åLYRWQRVWL�±� VWDY�)�� ]DW åRYiQt�GR����� WHRUHWLFNp�~QDYRYp�
åLYRWQRVWL�±�VWDY�*��]DW åRYiQt�GR�GYRMQiVRENX�WHRUHWLFNp�~QDYRYp�åLYRWQRVWL�±�VWDY�+�D�]DW åRYiQt�
GR�NRQFH�VNXWHþQp�~QDYRYp�åLYRWQRVWL�±�VWDY�,���2EU�����
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/RNDOL]DFH�SRãNR]HQt�GHVN\�
3R� NDåGpP� VWXSQL� VWDWLFNpKR� D� G\QDPLFNpKR� ]DW åRYiQt� E\OD� SURYHGHQD� H[SHULPHQWiOQt�

PRGiOQt� DQDOê]D�� 9]KOHGHP� N�IUHNYHQþQtPX� UR]VDKX� SURYHGHQp� G\QDPLFNp� DQDOê]\� ��� Då�
����+]��E\OR�SUR�NDåGê� ]DW åRYDFt� VWDY�XUþHQR� FHONHP�S W� IUHNYHQFt� D� WYDU �YODVWQtKR�NPLWiQt�
GHVN\���W L�]�QLFK�MVRX�YODVWQt�WYDU\�S tVOXãQp�N�VYLVOpPX�RK\ERYpPX�NPLWiQt��2EU������
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2EU���7YDU\�YODVWQtKR�NPLWiQt�GHVN\�±�VWDY�+��
0RGiOQt� FKDUDNWHULVWLN\� XUþHQp� S L� MHGQRWOLYêFK� ]DW åRYDFtFK� VWXSQtFK� E\O\� Y]iMHPQ �

SRURYQiQ\�� .URP � YêSRþWX� ]P Q\� YODVWQtFK� IUHNYHQFt�PH]L� MHGQRWOLYêPL� ]DW åRYDFtPL� VWXSQL��
NRHILFLHQW � 0$&�M��� &20$&�S�� D� ]P Q\� PDWLFH� PRGiOQt� SRGGDMQRVWL� '>G@� E\OD� N�ORNDOL]DFL�
SRãNR]HQt�WDNp�SRXåLWD�]P QD�N LYRVWL�WYDU �YODVWQtKR�NPLWiQt�&$0268&�L��[�GHILQRYDQi�Y�>�@�D�GUXKi� GHULYDFH� ]P Q\� GLDJRQiOQtFK� þOHQ � PDWLFH� PRGiOQt� SRGGDMQRVWL� '>G@sGHILQRYDQi� Y� >�@��
1D�]iNODG � UR]ORåHQt� KRGQRW� MHGQRWOLYêFK� NRHILFLHQW � E\OD� SURYHGHQD� LGHQWLILNDFH� SRãNR]HQt�
åHOH]REHWRQRYp�GHVN\�D�YêVOHGN\�E\O\�SRURYQiQ\�VH�]DP HQRX�SRORKRX�SRUXFK\��2EU�����
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