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*ORWRYD�$QDVWDVL\D�6HUJHHYQD��'U��6F���(FRQ����$VVRF��3URI�

7LWRYD�,ULQD�1LNRODHYQD��$VVLVW��3URI�

/\VKFKLNRYD�<XOL\D�9ODGLPLURYQD��'U��6F���(FRQ����$VVRF��3URI�

%HOJRURG� 1DWLRQDO� 5HVHDUFK� 8QLYHUVLW\�� 3REHG\� VW��� ���� %HOJRURG�� � 5XVVLD�� ��������

H�PDLO��JORWRYD#EVX�HGX�UX��WLWRYD#EVX�HGX�UX��O\VKFKLNRYD#EVX�HGX�UX

3XUSRVH�� WKH� DXWKRUV� GHDO� ZLWK� WKH� DVVHVVPHQW� RI� %HOJRURG� UHJLRQ�

GHPRJUDSKLF�VHFXULW\�ZLWK�WKH�KHOS�RI�WKH�LQWHJUDWHG�LQGLFDWRU��7KH�VXEMHFW�

RI�WKH�UHVHDUFK�LV�WKH�V\VWHP�RI�VWDWLVWLFDO� LQGLFDWRUV��ZKLFK�FKDUDFWHUL]H�

WKH�PDLQ�GHPRJUDSKLF�WKUHDWV��'LVFXVVLRQ��GXH�WR�WKH�IDFW�WKDW�QRZDGD\V�

WKHUH�LV�QR�XQL¿HG�PHWKRGRORJLFDO�WRRO�IRU�DVVHVVLQJ�GHPRJUDSKLF�VHFXULW\��

WKH�DXWKRUV�SURSRVH�FRPSUHKHQVLYH�DVVHVVPHQW�EDVHG�RQ�WKH�FRQVROLGDWHG�

LQWHJUDO�LQGLFDWRU��7KLV�LQWHJUDO�LQGLFDWRU�LQFOXGHV�D�VHW�RI�SULYDWH�LQGLFDWRUV��

ZKLFK�DUH�FDOFXODWHG�LQ�WKH�FRQWH[W�RI�LQGLYLGXDO�GHPRJUDSKLF�WKUHDWV��7KH�

DXWKRUV�SUHVHQW�D�VFDOH�RI�WKUHVKROG�YDOXHV�RI�LQGLFDWRUV�RI�GHPRJUDSKLF�

VHFXULW\�WR�DVVHVV�WKH�OHYHO�RI�GHPRJUDSKLF�VHFXULW\��5HVXOWV��WKH�DQDO\VLV�

GHWHUPLQHG� WKH� OHYHO� RI� GHPRJUDSKLF� VHFXULW\� LQ� WKH� UHJLRQ�� LGHQWL¿HG�

WKH�PDLQ� GHPRJUDSKLF� WKUHDWV� LQ� %HOJRURG� UHJLRQ�� 7KH� DUWLFOH� SURSRVHV�

PHDVXUHV�DLPHG�DW�HOLPLQDWLRQ�RI�GHPRJUDSKLF�WKUHDWV�DQG�VWDELOL]DWLRQ�RI�

WKH�GHPRJUDSKLF�VLWXDWLRQ�LQ�WKH�UHJLRQ�

.H\ZRUGV�� UHJLRQ�� GHPRJUDSKLF� VHFXULW\�� QDWLRQDO� VHFXULW\�� LQGLFDWRUV��

LQWHJUDWHG�LQGH[��UDWLRQLQJ��%HOJRURG�UHJLRQ�

5HIHUHQFHV

��� %DQWLNRYD� 2�,�� 0RGHOLURYDQLH� GHPR�

JUD¿FKHVNRL� EH]RSDVQRVWL� QD� RVQRYH�

SRU\DGNRY\NK� PRGHOHL� PQR]KHVWYHQQRJR�

Y\ERUD� >0RGHOOLQJ� RI� GHPRJUDSKLF� VDIHW\�

RQ�WKH�EDVLV�RI�VHULDO�PRGHOV�RI�WKH�SOXUDO�

FKRLFH@��9HVWQLN�2*8�� ������ QR�� �� �������
SS����������,Q�5XVV��

��� %RQGDUHQNR� 1�$��� 6\XSRYD� 0�6��

)RUP\� SUR\DYOHQL\D� GHPRJUD¿FKHVNRL�

EH]RSDVQRVWL� UHJLRQD� L� RFHQND� HH� XJUR]�

>)RUPV� RI� 'HPRJUDSKLF� 6HFXULW\� LQ� WKH�

5HJLRQ� DQG� (YDOXDWLRQ� RI� LWV� 7KUHDWV@��

9HVWQLN� 72*8�� ������ QR�� ������� SS�� ����
������,Q�5XVV��

��� *OXVKNRYD� 9�*��� +RUHYD� 2�%�� 'HPR�

JUD¿FKHVND\D� EH]RSDVQRVW
� 5RVVLL� L� HH�

UHJLRQRY�� SUREOHP\� L� SXWL� LNK� UHVKHQL\D�

>7KH�GHPRJUDSKLF�VHFXULW\�RI�UXVVLD�DQG�LWV�

UHJLRQV�� SUREOHPV� DQG� VROXWLRQV@��9HVWQLN�

¿QDQVRYRJR�XQLYHUVLWHWD��������QR���������
��������,Q�5XVV��

��� 3DOXNKLQD�(�6��8JUR]\�GHPRJUD¿FKHVNRL�

EH]RSDVQRVWL� VRYUHPHQQRL�5RVVLL� >7KUHDWV�

RI�GHPRJUDSKLF�VHFXULW\�RI�PRGHUQ�5XVVLD@��

<XULVW�3UDSRYHG��������QR����������SS�����
�����,Q�5XVV��

��� 3DQRYD� 7�9�� 'HPRJUD¿FKHVNLH� DV�

SHNW\� QDWVLRQDO
QRM� EH]RSDVQRVWL� 5RVVLL�

>'HPRJUDSKLF�DVSHFWV�RI�QDWLRQDO�VHFXULW\�

RI�5XVVLD@��(FRQRPLF�VFLHQFHV��������QR����
�������SS��������

��� 3RGJRUQD\D� $�9�� 7HRUHWLNR�PHWR�GR�

ORJLFKHVNLH� DVSHNW\� LVVOHGRYDQL\D� GH�PR�

JUD¿FKHVNRL�EH]RSDVQRVWL�QD�UHJLRQDO
QRP�

XURYQH� >7KHRUHWLFDO� DQG� PHWKRGRORJLFDO�

DVSHFWV� RI� WKH� VWXG\� RI� GHPRJUDSKLF�

VHFXULW\� DW� WKH� UHJLRQDO� OHYHO@�� $NWXDO
Q\H�
SUREOHP\�VRFLDO
QR�JXPDQLWDUQRJR�L�QDXFK�
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QR�WHNKQLFKHVNRJR� ]QDQL\D�� ������ QR�� ���
SS����������,Q�5XVV��

��� 3RSRY� $�9��� .DODFKLNRYD� 2�1�� ,Q�

WHJUDO
Q\H� LQGHNV\� Y� RFHQNH� GHPR�JUD�

¿FKHVNRL� EH]RSDVQRVWL� WHUULWRULL� >,QWHJUDO�

LQGLFHV� LQ� HYDOXDWLQJ� WKH� GHPRJUDSKLF�

VHFXULW\� RI� DUHDV@�� 1DWLRQDO� LQWHUHVWV��
SULRULWLHV� DQG� VHFXULW\�� ������ QR�� ���� SS��
��������,Q�5XVV��

��� 3RVWDQRYOHQLH� RW� ��� RNW\DEU\D�

����� JRGD� 9� ����SS� ©2� NRQFHSFLL�
GHPRJUD¿FKHVNRJR� UD]YLWL\D� %HOJRURGVNRM�

REODVWL�QD�SHULRG�GR������JRGDª�>5HVROXWLRQ�

RI� ��� 2FWREHU� ����� 1R�� ����33� ©DERXW�

WKH� FRQFHSW� RI� GHPRJUDSKLF� GHYHORSPHQW�

RI� WKH� %HOJRURG� UHJLRQ� IRU� WKH� SHULRG� XS�

WR� ����ª@�� $YDLYDEOH� DW�� KWWSV���JRR�JO�

';$�<X��DFFHVVHG��������������,Q�5XVV��

��� 6PHORY� 3�$��� .DUPDQRY� 0�9��� 5R�

PDQRY� $�$�� .� YRSURVX� R� WHRUHWLFKHVNLNK�

SRGKRGDNK� N� RWVHQNH� GHPRJUD¿FKHVNRL�

EH]RSDVQRVWL� >7KH� TXHVWLRQ� RI� WKHRUHWLFDO�

DSSURDFKHV� WR� HVWLPDWLQJ� WKH� SRSXODWLRQ�

VDIHW\@��(FRQRPLFV��VWDWLVWLFV�DQG�FRPSXWHU�
VFLHQFH�� ������ QR�� ��� SS�� ��������� �,Q�
5XVV��

����� 6REROHYD� 6�9��� 6PLUQRYD� 1�(��� &KXGD�

HYD� 2�9�� 'HPRJUDSKLF� VHFXULW\� DVVHVVPHQW�

RQ� WKH� H[DPSOH� RI� WKH� 6LEHULDQ� )HGHUDO�

GLVWULFW�� (NRQRPLFKHVND\D� EH]RSDVQRVW
�

5RVVLL�� SUREOHP\� L� SHUVSHNWLY\�� PDWHULDO\�

,,,� 0H]KGXQDURGQRM� QDXFK��SUDNW�� NRQI���

>(FRQRPLF� VHFXULW\� RI�5XVVLD�� SUREOHPV�DQG�

SURVSHFWV��PDWHULDOV�,,,�,QWHUQDWLRQDO�VFLHQW���

SUDNW��&RQI�@��1L]KHJRURGVNLM�JRVXGDUVWYHQQ\M�

WHNKQLFKHVNLM� XQLYHUVLWHW� LP�� 5�(�� $OHNVHHYD��

1L]KQLM�1RYJRURG����������������������,Q�5XVV��

����� 8ND]� 3UH]LGHQWD� 5)� RW� ��� PD\D�

�����J��9�����©2�6WUDWHJLL�QDWVLRQDO
QRM�

EH]RSDVQRVWL�5RVVLMVNRM�)HGHUDWVLL�GR������

JRGDª� �V� L]PHQHQL\DPL� L� GRSROQHQL\DPL���

>'HFUHH� RI� WKH� 3UHVLGHQW� RI� WKH� 5XVVLDQ�

)HGHUDWLRQ� GDWHG� PD\� ���� �����9� ����

©RQ� WKH� QDWLRQDO� VHFXULW\� 6WUDWHJ\� RI� WKH�

5XVVLDQ� )HGHUDWLRQ� XQWLO� ����ª� �ZLWK�

DPHQGPHQWV���$YDLODEOH�DW��KWWSV���JRR�JO�

L.116F��DFFHVVHG�����������@���,Q�5XVV��

����� (SVKWHLQ� 1�'��� .DUPDQRY� 0�9���

9DVLO
HYD� $�9�� 3UREOHP\� LQWHJUDO
QRL�

RWVHQNL� L� REHVSHFKHQL\D� HNRQRPLFKHVNRL�

EH]RSDVQRVWL� >3UREOHPV� RI� LQWHJUDWHG�

DVVHVVPHQW� DQG� HFRQRPLF� VHFXULW\@��

(FRQRPLFV��VWDWLVWLFV�DQG�FRPSXWHU�VFLHQFH��

������QR�����SS������������,Q�5XVV��


