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%KDWLD�0�5��3ODWH�WHFWRQLFV�DQG�JHRFKHPLF�FRP�
SRVLWLRQ�RI� VDQGVWRQHV� ��� -��*HRO�� ������9RO�� ���� 3��
���±����

%KDWLD�0�5�� &URRN�.�$�:��7UDFH�HOHPHQW�FKDU�
DFWHULVWLFV� RI� JUD\ZDFNHV� DQG� WHFWRQLF� VHWWLQJ� GLV�
FULPLQDWLRQ�RI�VHGLPHQWDU\�EDVLQV����&RQWULE��0LQHU�
DO��3HWURO��������9RO������3�����±����

&RQGLH� .�&�� &KHPLFDO� FRPSRVLWLRQ� DQG� HYROX�
WLRQ�RI�XSSHU�FUXVW��FRQWUDVWLQJ� UHVXOWV� IURP�VXUIDFH�
VDPSOHV�DQG�VKDOHV����&KHP��*HRO��������9RO������3��
���±����

&R[�5��� /RZH�'��5� &RQWUROV� RI� VHGLPHQW� FRP�
SRVLWLRQ�RQ�D�UHJLRQDO�VFDOH��D�FRQFHSWXDO�UHYLHZ �� -��
6HG��5HV������� 9RO����� 3���±���

+DUQRLV�/� 7KH�&,:�LQGH[��D�QHZ�FKHPLFDO� LQ�
GH[� RI�ZHDWKHULQJ� �� 6HG��*HRO�� ������9RO� ��� 1R��
�����3�����±����

+HUURQ�0��0� *HRFKHPLFDO��FODVVLILFDWLRQ�RI�WHU�
ULJHQRXV�VDQGV�DQG�VKDOHV�IURP�FRUH�RU�ORJ�GDWH �� -��
6HG��3HWURO������� 9RO����� 3�����±����

/HH�<��,� 3URYHQDQFH�GHULYHG�IURP�WKH�JHRFKHP�
LVWU\� RI� ODWH 3DOHR]RLF�HDUO\�0HVR]RLF�PXGURFNV� RI�
WKH� 3\HRQJDQQ� 6XSHUJURXS�� .RUHD� ��� 6HGLPHQWDU\�
*HRORJ\��������9RO�������3� ���±����
0D\QDUG� -�� %��� 9DOORQL� 5��� <X� +��6K��&RPSRVL�

WLRQ�RI�PRGHUQ�GHHS�VHD� VDQGV� IURP�DUF�UHODWHG�ED�
VLQV����*HRO��6RF��6SHF��3XEOV��/�������� 9RO������3��
���±����

0LGGOHWRQ�*�9��&KHPLFDO� FRPSRVLWLRQ� RI� VDQG�
VWRQHV� ��� *HRO�� 6RF�� $PHU�� %XOO�� ������ 9RO�� ���� 3��
����±�����

1HVELWW� +�� :�� <RXQJ� *�� 0�� (DUO\� 3URWHUR]RLF�
FOLPDWHV�DQG�SODWH�PRWLRQV�LQIHUUHG�IURP�PDMRU�HOH�
PHQW�FKHPLVWU\�RI�OXWLWHV��1DWXUH� ������9RO�������3��
���±����

5RVHU�%�3�� .RUVFK�5�-��'HWHUPLQDWLRQ�RI�WHFWRQ�
LF� VHWWLQJ� RI� VDQGVWRQH�PXGVWRQH� VXLWHV� XVLQJ� 6L2��
FRQWHQW� DQG�.�2�1D�2� UDWLR� ��� -�� *HRO�� ������9RO��
��� 1����3�����±����

&KDUDFWHULVWLFV�RI�WKH�0HWD�6DQGVWRQHV�RI�WKH�6YHWOLQ�
VND\D�6XLWH��D�6XEVWUDWH�RI�$ONDOLQH�2UH�0HWDVRPDWLWHV�
�2NW\DEUVNRH�2UH )LHOG��0LGGOH�7LPDQ�

2�9� 8GRUDWLQDD�E��1�<X� 1LNXORYDD��,�$� *XEDUHYF
D,QVWLWXWH�RI�*HRORJ\�)5&�.RPL�6&�8%�5$6
���3HUYRPDLVND\D�6WU�� 6\NW\YNDU���������5XVVLD� (�PDLO��XGRUDWLQD#JHR�NRPLVF�UX
E7RPVN�6WDWH�8QLYHUVLW\
�� /HQLQD�6WU���7RPVN ��������5XVVLD
F.D]DQ�)HGHUDO�8QLYHUVLW\�
,QVWLWXWH�RI�*HRORJ\�DQG�3HWUROHXP�7HFKQRORJ\
��� .UHPOHYVND\D�6WU���.D]DQ�������� 5XVVLD� (�PDLO��L�JXEDUHY����#\DQGH[�UX

7KH�SDSHU�FRQVLGHUV� WKH�FKDUDFWHULVWLFV�RI� WKH�PHWD� VDQGVWRQHV�RI� WKH�6YHWOLQVND\D�6XLWH GHYHORSHG�ZLWKLQ� WKH�
2NW\DEUVNRH RUH�ILHOG�DW WKH�&KHWODV�6WRQH��0LGGOH�7LPDQ��DQG�VHUYLQJ�DV�D�VXEVWUDWH�IRU�RUH�DONDOLQH�PHWDVRPD�
WLWHV� 7KH�PDLQ�VRXUFH�RI�GHWULWDO�PDWHULDO�IRU�ILQH�JUDLQHG�IHOGVSDU�TXDUW]�PHWDVDQGVWRQHV�GXULQJ�WKHLU�IRUPDWLRQ�
ZHUH�WKH PHWD�VHGLPHQWDU\�DQG��WR�D�OHVVHU�H[WHQW��DFLGLF�LJQHRXV�URFNV��LQFOXGLQJ�WKRVH�DOWHUHG�LQ�WKH�ZHDWKHULQJ�
FUXVW��7KH�IRUPDWLRQ�RI�PHWDSVDPPLWHV�WRRN�SODFH�XQGHU�UHODWLYHO\�VWDEOH�WHFWRQLF�FRQGLWLRQV�RI�WKH�SDVVLYH�FRQ�
WLQHQWDO�PDUJLQ�
.H\�ZRUGV��PHWDVDQGVWRQHV��SDVVLYH�FRQWLQHQWDO�PDUJLQ��2FW\DEUVNRH�RUH�ILHOG� 0LGGOH�7LPDQ�

5HIHUHQFHV %UXVQLWV\QD� <H�$��� <HUVKRYD� 9�%��� .KXGROH\�
$�.��� $QGUHVHQ� 7� ������ 5H]XOWDW\� LVVOHGRYDQL\� 8�



���

3E� YR]UDVWD� REORPRFKQ\NK� WVLUNRQRY� L]� VUHGQH�
SR]GQHULIH\VNLNK� RWOR]KHQL\� &KHWODVVNRJR� .DPQ\D�
�7LPDQVNR\� JU\DG\�� >5HVHDUFK� UHVXOWV� RI�8�3E� DJH�
RI� GHWULWDO� ]LUFRQV� IURP� WKH� 0LGGOH�/DWH� 5LSKHDQ�
GHSRVLWV� RI� WKH� &KHWODV� 6WRQH� �7LPDQ� ULGJH�@� ,Q�
6WUXFWXUH��VXEVWDQFH��KLVWRU\�RI�WKH�OLWKRVSKHUH�RI�WKH�
7LPDQ�1RUWK� 8UDO� VHJPHQW�� 0DWHULDOV� RI� WKH� ��WK�
VFLHQWLILF�FRQIHUHQFH��6\NW\YNDU��*HRSULQW� SS�������
�LQ�5XVVLDQ�

3HWWLMRKQ�)�-���3RWWHU�3�(���6LHYHU�5� ������6DQGV�
DQG�6DQGVWRQHV��6SULQJHU�9HUODJ�1HZ�<RUN� S� �����
GRL���������������������������

5R]HQ� 2�0��� =KXUDYOHY� '�=��� /\DSXQRY� 6�0�
������*HRNKLPLFKHVNL\H�LVVOHGRYDQL\D�RVDGRFKQ\NK�
RWOR]KHQL\� 7LPDQR�3HFKHUVNR\� SURYLQWVLL� >*HR�
FKHPLFDO� VWXGLHV� RI� VHGLPHQWDU\� GHSRVLWV� RI� WKH�
7LPDQ�3HFKHUVND\D� 3URYLQFH@� 5D]YHGND� L� RNKUDQD�
QHGU������±��� �LQ�5XVVLDQ�

8GRUDWLQD� 2�9��� %XUWVHY� ,�1��� 1LNXORYD� 1�<X���
.KXEDQRY� 9�%�� ����� 9R]UDVW� PHWDSHVFKDQLNRY�
YHUNKQHGRNHPEUL\VNR\� FKHWODVVNR\� VHULL� 6UHGQHJR�
7LPDQD� QD� RVQRYDQLL� 8�3E� GDWLURYDQL\D� GHWULWQ\NK�
WVLUNRQRY�>$JH�RI�PHWD�VDQGVWRQHV�RI�WKH�8SSHU�3UH�
FDPEULDQ�&KHWODV� VHULHV� RI�0LGGOH�7LPDQ�EDVHG�RQ�
8�3E� GDWLQJ� RI� GHWULWDO� ]LUFRQV@� %\XOO�� 0RVN��
,VS\WDWHOH\�SULURG\��6HU��JHRO������������LQ�5XVVLDQ�

<XGRYLFK�<D�(���.HWULV�0�3� ������2VQRY\� OLWR�
NKLPLL� �)XQGDPHQWDOV� RI� OLWKRFKHPLVWU\��� 1DXND��
63E� S� ���� �LQ�5XVVLDQ�

%KDWLD��0������� 3ODWH�7HFWRQLFV�DQG�*HRFKHPL�
FDO�&RPSRVLWLRQ�RI�6DQGVWRQHV��7KH�-RXUQDO�RI�*H�
RORJ\��������������GRL���������������

%KDWLD�0�5���&URRN�.�$�:��������7UDFH�HOHPHQW�
FKDUDFWHULVWLFV� RI� JUD\ZDFNHV� DQG� WHFWRQLF� VHWWLQJ�
GLVFULPLQDWLRQ�RI�VHGLPHQWDU\�EDVLQV� &RQWULE��0LQ�
HUDO��3HWURO��������±����

&RQGLH� .�&�� ������ &KHPLFDO� FRPSRVLWLRQ� DQG�
HYROXWLRQ� RI� XSSHU� FUXVW�� FRQWUDVWLQJ� UHVXOWV� IURP�
VXUIDFH� VDPSOHV� DQG� VKDOHV� &KHP�� *HRO�� ������±
����

&R[� 5��� /RZH�'�5� ������ &RQWUROV� RI� VHGLPHQW�
FRPSRVLWLRQ� RQ� D� UHJLRQDO� VFDOH�� D� FRQFHSWXDO� UH�
YLHZ��-��6HG��5HV����������

+DUQRLV�/� ������7KH�&,:�LQGH[��D�QHZ�FKHPL�
FDO� LQGH[� RI� ZHDWKHULQJ� 6HG�� *HRO�� �����������±
����

+HUURQ� 0�0� ������ *HRFKHPLFDO� FODVVLILFDWLRQ�
RI� WHUULJHQRXV� VDQGV� DQG� VKDOHV� IURP� FRUH� RU� ORJ�
GDWH��-��6HG��3HWURO��������±����

/HH�<�,� ������3URYHQDQFH�GHULYHG�IURP�WKH�JHR�
FKHPLVWU\� RI� ODWH� 3DOHR]RLF�HDUO\� 0HVR]RLF�
PXGURFNV� RI� WKH� 3\HRQJDQQ� 6XSHUJURXS�� .RUHD��
6HGLPHQWDU\�*HRORJ\���������±����

0D\QDUG�-�%���9DOORQL�5���<X�+��6K� ����� &RP�
SRVLWLRQ�RI�PRGHUQ�GHHS�VHD� VDQGV� IURP�DUF�UHODWHG�
EDVLQV� *HRO��6RF��6SHF��3XEOV��/���������±����

0LGGOHWRQ�*�9������� &KHPLFDO� FRPSRVLWLRQ� RI�
VDQGVWRQHV� *HRO��6RF��$PHU��%XOO���������±�����

1HVELWW�+�:���<RXQJ�*�0�� ������(DUO\�3URWHUR�
]RLF�FOLPDWHV�DQG�SODWH�PRWLRQV�LQIHUUHG�IURP�PDMRU�
HOHPHQW�FKHPLVWU\�RI�OXWLWHV��1DWXUH���������±����

5RVHU�%�3�� .RUVFK�5�-��������'HWHUPLQDWLRQ�RI�
WHFWRQLF� VHWWLQJ� RI� VDQGVWRQH�PXGVWRQH� VXLWHV� XVLQJ�
6L2�� FRQWHQW� DQG� .�2�1D�2� UDWLR�� -�� *HRO��
���������±����


