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*KD]DOD�+�+���DQG��(O�6KDKDW�$��
*HRORJ\�'HSDUWPHQW��)DFXOW\�RI�6FLHQFH��0DQVRXUD�8QLYHUVLW\�
�
�� ,1752'8&7,21���

$W OHDVW� VHYHQ� GLVWULEXWDULHV� IORZHG� DFURVV� WKH� 1LOH� 'HOWD� DQG� GLVFKDUJHG� LQ� WKH�
0HGLWHUUDQHDQ�DW�YDULRXV�WLPHV�GXULQJ�WKH�0LGGOH�WR�/DWH�+RORFHQH��6DLG�������� 'XULQJ�WKH�
SDVW� PLOOHQQLXP� IORZ� LQ� PRVW� 1LOH� GLVWULEXWDULHV� GLPLQLVKHG� DQG� RQO\� 'DPLDWWD� �IRUPHUO\�
%XFROLF�� DQG�5RVHWWD� �IRUPHUO\�%ROELWLQH�� DUH� DFWLYH� DW� SUHVHQW�� 7KH� SRVLWLRQ� RI� WKH� IRUPHU�
EUDQFKHV� KDV� EHHQ� GHWHUPLQHG� E\� KLVWRULFDO�� JHRJUDSKLF�� DUFKDHRORJLFDO�� UHPRWH� VHQVLQJ��
VHGLPHQWRORJLFDO�� JHRSK\VLFDO� HYLGHQFHV� �7RXVVRXQ�� ����	������ 6HVWLQL�� ������ %ULQN��
������ 'H� :LW� DQG� YDQ� 6WUDOHQ�� ������ (O� )DWWDK� DQG� )ULKH\�� ������ &KHQ� HW� DO�� ������
6WDQOH\ DQG�:DUQH��������)ULK\�HW�DO��������(O�*DPLOL� HW�DO��������6WDQOH\�HW�DO��������
*KD]DOD���������6WDQOH\�HW�DO��������(O�6KDKDW�HW��DO��������*KD]DOD��HW��HO���������

7KH KLVWRULF� UHFRUGV�E\�*UHHN��5RPDQ��%\]DQWLQH�DQG�$UDE�VFKRODUV�SURYLGH�YDOXDEOH�
LQIRUPDWLRQ�WKDW�KHOS�WR�LQWHUSUHW�WKH�HYROXWLRQ�RI�WKH�&DQRSLF�EUDQFK�LQFOXGLQJ�WKH�WLPH�ZKHQ�
WKLV� PDMRU� GLVWULEXWDULHV� EHFRPH� D� UHOLFW� IHDWXUH�� 6XPPDUL]LQJ� DYDLODEOH� GRFXPHQWV��
7RXVVRXQ ������������� VXJJHVWV� WKDW� WKH�&DQRSLF�EUDQFK�ZDV� WKH� ODUJHVW�RI� WKH�GLVWULEXWDU\�
FKDQQHOV�DW�WKH�WLPH�RI�WKH�*UHHNV��DV�RI�WKH��WK��WK�FHQWXU\�%�&���DQG�UHPDLQHG�DFWLYH�XQWLO�WKH�
�VW�PLOOHQQLXP�$�'��

,Q� JHQHUDO� ILHOG� HYLGHQFH� RI� WKH� GHIXQFW� EUDQFKHV� LV� QRW� FOHDUO\� REYLRXV�� 3UHFLVH�
PDSSLQJ�RI�VRPH�DQFLHQW�GLVWULEXWDULHV�RI�WKH�1LOH�'HOWD�LV�GLIILFXOW�EHFDXVH�RI�ODWHUDO�VKLIWLQJ�
RI� FKDQQHOV�� VXEVHTXHQW� GHYHORSPHQW� RI� DQ� H[WHQVLYH� LUULJDWLRQ� DQG� FDQDO� V\VWHP�� DQG�
GUDLQDJH�RI�PDUFKODQGV� DQG� ODJRRQV� �$UERXLOOH�DQG�6WDQOH\�������� +RZHYHU� WUDFHV�RI� WKH�
&DQRSLF� EUDQFK� ZHUH� GHWHFWHG� LQODQG� IURP� WKH� FRDVW�� LQFOXGLQJ� WKH� VRXWK� PDUJLQ� RI� ,GNX�
ODJRRQ�� E\� DUHDO� SKRWRJUDSK\� �81'3�81(6&2�� ����� DQG� VDWHOOLWH� LPDJHU\� �,:$&2��
������ $�VHULHV�RI�ORZ�KLOOV��.RPV��DUH�VWLOO�SUHVHUYHG�LQ�WKH�QRUWKZHVWHUQ�1LOH�'HOWD��7KHVH�
ZHUH� DWWULEXWHG� DV� UHPQDQW� SRLQW� EDUV� UHODWHG� WR� WKH� IORZ�SDWKV�RI� WKH�&DQRSLF�EUDQFK�� ,Q� D�
UHFHQW�VWXG\��6WDQOH\�HW�DO��������H[DPLQHG�WKH�HYROXWLRQ�RI�WKH�&DQRSLF�EUDQFK�DW�WKH�1LOH�
'HOWD�PDUJLQ�LQ�$EX�4LU�ED\��,QIRUPDWLRQ�IURP�KLVWRULF�GRFXPHQWV��LQWHJUDWHG�ZLWK�GDWD�IURP�
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JHRJUDSKLFDO�� JHRORJLFDO� DQG� DUFKDHRORJLFDO� H[SORUDWLRQ� LQ� $EX� 4LU� ED\�� LQGLFDWHV� WKDW� WKH�
&DQRSLF EUDQFK�ZDV�DFWLYH�IURP������%�&�WR�WKH�HQG�RI�WKH��VW�PLOOHQQLXP�$�'���(O *DPLOL�HW�
DO ������� DSSOLHG� WKH� JHRHOHFWULFDO� UHVLVWLYLW\� WHFKQLTXH� WR� PDS� WKH� VRXWKHUQ� SDUW� RI� WKH�
GHIXQFW &DQRSLF� EUDQFK�� VRXWK� RI�'DPDQKRXU��+H� IRXQG�D� FRQVLGHUDEOH� DJUHHPHQW�EHWZHHQ�
WKH LQWHUSUHWDWLRQV� RI� WKH� JHRHOHFWULFDO� UHVLVWLYLW\� GDWD� DQG� WKH� JHRJUDSKLFDO� DQG� KLVWRULFDO�
UHFRGHV�RI�WKH�&DQRSLF�EUDQFK��
�� 2%-(&7,9(6���

,Q�WKH�1LOH�GHOWD�PRVW�RI�WKH�4XDWHUQDU\�VWDUWLJUDSKLF�XQLWV�DUH�QRZ�EXULHG�EHORZ�WKH�
PRGHUQ IORRG�SODLQ�PXG�ZKLFK�FRYHUV� WKH�HQWLUH�GHOWD�DQG� LWV� IULQJHV�� �7KH�GHWDLOHG�GULOOLQJ�
SURYLGHV WKH� EHVW� PHDQ� WR� LGHQWLI\� WKH� SULQFLSOH� OLWKRIDFLHV� DQG� UHFRJQL]H� WKHLU� DHULDO� DQG�
YHUWLFDO�GLVWULEXWLRQ��+RZHYHU��WKH�VHGLPHQWRORJLFDO�DQDO\VLV�RI�WKH�VXEVXUIDFH�VDPSOHV�PXVW�
EH VXSSOHPHQWHG� E\� UKL]ROLWKV� DQG� IORUDO� DQDO\VLV�� UDGLRFDUERQ� GDWLQJ� DQG� DUFKDHRORJLFDO�
UHSRUWV�

,Q�WKLV�FRQWH[W��LW�LV�KRSHG�WR�GHWHUPLQH�VRPH�RI�WKH�EXULHG�JHRPRUSKLF�XQLWV�DQG�WKHLU�
PXWXDO� UHODWLRQ� ZLWK� WKH� GHIXQFW� &DQRSLF� EUDQFK� WKDW� IORZHG� LQ� 6FKHGLD� DUHD� GXULQJ� WKH�
+RORFHQH��,W�LV�DOVR�KRSHG�WR�UHYHDO�WKH�ODQGVFDSH�HYROXWLRQ�GXULQJ�WKH�+RORFHQH�WLPH�DQG�LWV�
LPSDFWV� RQ� GLVWULEXWLRQ� RI� DQFLHQW� VHWWOHPHQWV� HVSHFLDOO\� GXULQJ� *UHHN�� 5RPDQ�� %\]DQWLQH�
SHULRGV�

�� 0(7+2'2/*<�
7R DFKLHYH�WKH�SHUYLRXV�DLPV��LW�LV�UHFRPPHQGHG�WR�GULOO�DERXW����VKDOORZ�ERUHKROHV�

DURXQG WKH�DUFKDHRORJLFDO�VLWHV�RI�.RP�(O�*L]DK��.RP�(O�+DPPDP�DQG�.RP�(O�1DVKZDK��
$FFRUGLQJO\��WZHQW\�HLJKW�ERUHKROHV�ZHUH�UHFRYHUHG�LQ�WKH�ZRUNLQJ�DUHD��)LJ���� 7KH�FKRVHQ�
VLWHV RI� WKH� GULOOHG� ERUHKROHV� ZHUH� FDUHIXOO\� VHOHFWHG� DFFRUGLQJ� WR� WKH� DYDLODEOH� JHRORJLFDO��
JHRSK\VLFDO� DQG� DUFKHRORJLFDO� LQIRUPDWLRQ� WKDW� DUH� UHODWHG� WR� WKH� &DQRSLF� EUDQFK� DQG�
DVVRFLDWHG� SDOHRWRSRJUDSK\�� 7KHVH� ERUHKROHV� ZHUH� GULOOHG� GXULQJ� WKUHH� ILHOG� H[SHGLWLRQV� LQ�
0D\ �����ZLWK�YDU\LQJ�GHSWK�JHQHUDOO\�IURP���WR���P�EHORZ�WKH�JURXQG�VXUIDFH��H[FHSW�+���
ZKLFK�ZDV�VWRSSHG�DW�GHSWK�RI�DERXW����P�SUREDEO\�GXH�WR�SUHVHQFH�RI�ODUJH�EXULHG�OLPHVWRQH�
EORFN� 7KH�GULOOLQJ�VLWHV�DUH�DUUDQJHG�DORQJ���WUDQVHFWV��JHQHUDOO\�SHUSHQGLFXODU�WR�WKH�LQIHUUHG�
FRXUVH RI� WKH�GHIXQFW�&DQRSLF�EUDQFK��7KUHH� WUDQVHFWV� DUH� ORFDWHG� WR� WKH�HDVW�RI� WKH�SUHVHQW�
.DQXEL\D�FDQDO�DQG�H[WHQGLQJ�QHDUO\�LQ�WKH�1(�6:�GLUHFWLRQ��IURP�VRXWK�WR�QRUWK�DUH�D�D
��E�
E
� DQG�F�F
��7KH�RWKHU�WZR�WUDQVHFWV��G�G
�DQG�H�H
��DUH�ORFDWHG�WR�ZHVW�RI�WKH�.DQXEL\D�&DQDO�
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DQG H[WHQG�QHDUO\�LQ�WKH�1�6�GLUHFWLRQ��7KH�VHSDUDWLRQ�EHWZHHQ�WKH�ERUHKROHV�UDQJHV�IURP����
WR !����P�LQWHUYDO�DFFRUGLQJ�WR�WKH�ILHOG�DFFHVVLELOLW\�DQG�SUHYLRXV�NQRZOHGJH�DERXW�WKH�DUHD���

)RU�HDFK�ERUHKROH�� WKH�VXEVXUIDFH�VDPSOHV�ZHUH�WDNHQ�DW�GHSWK�LQWHUYDO�RI�����P�DQG�
UDSLGO\�H[DPLQHG�LQ�WKH�ILOHG�DQG�FDUHIXOO\�SUHVHUYHG��$�WRWDO�RI�����VXEVXUIDFH�VDPSOHV�ZHUH�
WDNHQ�IRU�IXUWKHU�VHGLPHQWRORJLFDO�DQDO\VLV���

)DFLHV�LQWHUSUHWDWLRQ�LV�PDLQO\�EDVHG�RQ�WKH�DQDO\VLV�RI�WKH�PRUH�REYLRXV�DWWULEXWHV�DV�
VHGLPHQWV FRORU��JURVV� OLWKRORJ\��PLQHUDO�FRPSRVLWLRQ�� UKL]ROLWKV�DQG�IORUDO�FRQWHQWV��3RWWHU\�
DQG EXUQW�EULFN�IUDJPHQWV�ZHUH�UHFRUGHG�ZKHUHYHU�SUHVHQW��,Q�DGGLWLRQ��WKH�VDQG�IUDFWLRQ��!���
P� ZDV� H[DPLQHG� E\� ELQRFXODU� PLFURVFRSH� �F�I�� )ULK\� DQG� 6WDQOH\�� ������ /RL]HDX� DQG�
6WDQOH\�� ������� 7KH� PLQHUDORJLFDO� FRPSRQHQWV� LQFOXGH� WKH� UHFRJQLWLRQ� RI� OLJKW� DQG� KHDY\�
PLQHUDOV�� PLFD�� J\SVXP�� URFN� IUDJPHQWV�� VDQG� DJJUHJDWHV� �FHPHQWHG� E\� FDUERQDWHV�� ��
FDUERQDWH� QRGXOHV�� FDOFDUHRXV� DQG� KHPDWWLF� ULFK� UKL]ROLWKV�� FDOFHUHWHH� OXPSV� �TXDUW]� VDQG�
FHPHQWHG� E\� GLVSODFLYH� � PLFULWH�� DQG� FDOFHUHWH� � JUDLQV� �PLFULWH� DJJUHJDWHV�� 7KH� IDXQDO�
FRPSRQHQWV� DUH�PDLQO\� SHOHF\SRGHV�� JDVWURSRGV�� XQGLIIHUHQWLDWHG� VKHOO� IUDJPHQWV�� RVWUDFRGV�
�GRPLQDWHG�E\�&\SULGHDH�� DQG�ERQH� IUDJPHQWV�RI� VPDOO� YHUWHEUDWHV��7KH� IORUDO�HOHPHQWV�DUH�
UHSUHVHQWHG� E\� FDUERQL]HG� SODQW� UHPDLQV� � LQFOXGLQJ� VWHPV� DQG� VHHGV�� DQG� FKDUDRSK\WH�
RRJRQLD�� ([RWLF� FRPSRQHQWV� LQFOXGH� RROLWHV�� SHOOHWV� HFKLQRGHUP� VSLQHV� DQG� SODWHV�� 7KHVH�
FRPSRQHQWV� DUH� UHZRUNHG� IURP� WKH� OLPHVWRQH� IUDJPHQWV�� IUHTXHQWO\� HQFRXQWHUHG� LQ� WKH�
RYHUEDQN PXG�� ODFXVWULQH� DQG� ODJRRQ� IDFLHV�� 7KHVH� OLPHVWRQH� IUDJPHQWV� DUH� DEXQGDQW� QHDU�
DUFKDHRORJLFDO� VLWHV�� 7KH� SHWURJUDSK\� RI� WKH� OLPHVWRQH� IUDJPHQWV� VXJJHVWV� WKHLU� GHULYDWLRQ�
IURP WKH� FDUERQDWH� RI� $EX� 6LU� 5LGJH�� )XOO� GHVFULSWLRQV� RI� HDFK� ERUHKROH� DORQJ� WKH� ILYH�
WUDQVHFW DQG� LWV� FKDUDFWHULVWLFV� DUH� UHSUHVHQWHG� LQ�)LJXUHV ��� ����� IRU PRUH� GHWDLOV� VHH� DOVR�
7DEOHV �� ±� ��� 0RUHRYHU�� 3ODWHV� ��	� ��� VKRZ� VRPH� LGHQWLILHG� FRPSRQHQWV� UHFRJQL]HG� LQ�
VXEVXUIDFH�VDPSOHV��XQGHU�WKH�ELQRFXODU�PLFURVFRSH����
�� 6(',0(17$5<�)$&,(6�

9DULRXV� OLWKRIDFLHV� XQLWV� ZHUH� GLVWLQJXLVKHG� RQ� WKH� EDVLV� RI� WKH� SUHYLRXV� SHWURORJLF�
FRPSRQHQWV�� $� EULHI� GHVFULSWLRQ� DQG� LQWHUSUHWDWLRQ� RI� HDFK� OLWKRIDLFHV� LV� JLYHQ� EHORZ�� 7KH�
SUHGRPLQDQW� OLWKRIDFLHV�RI� WKH�+RORFHQH�VHTXHQFH�LQ�WKH�DUHD�LQFOXGHV�WKH�FKDQQHO�VDQG�EDU��
RYHUEDQN VHGLPHQWV�� ODFXVWULQH�DQG� ODJRRQ�GHSRVLWV��7KH�+RORFHQH�VHTXHQFH� LV�XQGHUODLQ�E\�
FDODFHUHWH�DQG�UKL]ROLWKV�VDQGV�ZLWK�DQ�XQFRQIRUPLW\�VXUIDFH��)XOO�GHVFULSWLRQ�RI�WKHVH�IDFLHV�
LV JLYHQ�EHORZ�����
�
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�����2YHUEDQN�PXG�
7KH IDFLHV�FRQVLVWV�RI�GDUN�EURZQ�VRIW�FRPSDFW�FOD\��VLOW\�FOD\��FOD\H\�VLOW�DQG�VDQG�VLOW��

7KLFNQHVV�RI�WKLV�XQLW�YDULHV�IURP���WR��P��7KH�RYHUEDQN�PXG�JUDGHV�ODWHUDOO\�LQWR�ODFXVWULQH�
DQG ODJRRQDO� IDFLHV�� XQGHUODLQ�E\� FKDQQHO�EDU� VDQG�RU�ROGHU� ODJRRQDO� VHGLPHQWV��)RVVLOV� DUH�
JHQHUDOO\� UDUH�� UHSUHVHQWHG�E\�UHZRUNHG�VKHOO�IUDJPHQWV��RVWUDFRGV��YHUWHEUDWH�IUDJPHQWV�DQG�
VRPH FKDUFRDO��7KH�VDQG�IUDFWLRQ�RI�WKH�RYHUEDQN�PXG�FRQVLVWV�RI�ILQH�TXDUW]�DQG�VRPH�PLFD��
,Q VRPH� VDPSOHV� WKH� VDQG� IUDFWLRQ� LV� PDLQO\� FDUERQDWH� QRGXOHV�� FDOFDUHRXV� DQG� KHPDWLWH�
F\OLQGULFDO�UKL]ROLWKV��/RFDOO\�WKHUH�LV�OLPHVWRQH�IUDJPHQWV�GHULYHG�IURP�WKH�OLPHVWRQH�RI�$EX�
6LU 5LGJH� �H[DPSOH� +����� 7KHVH� VDPSOHV� FRQWDLQ� RROLWHV�� SHOOHWV�� EHQWKRQLF� IRUDPLQLIHUD��
HFKLQRGHUP�IUDJPHQWV��:LWKRXW�D�SUHYLRXV�EDFNJURXQG�LQIRUPDWLRQ�RQ�WKH�SHWURJUDSK\�RI�WKH�
OLPHVWRQH�RI�$EX�6LU�5LGJH�PLVLQWHUSUHWDWLRQ�PD\�EH�UHDFKHG�
�����&KDQQHO�EDU�VDQG�

� 7KLV� IDFLHV�FRQVLVWV�RI� IULDEOH�\HOORZLVK�JUH\�� UHGGLVK�EURZQ�DQG�JUHHQLVK�JUH\�ILQH�
PHGLXP�TXDUW]� VDQG�� )RVVLOV� DUH� YHU\� UDUH�� LQFOXGH� DEUDGHG� VKHOO� IUDJPHQWV� DQG� VRPH�ERQH�
IUDJPHQWV�RI�VPDOO�YHUWHEUDWHV��7KH�IDFLHV�LV�HQFRXQWHUHG�LQ�PRVW�RI�WKH�H[DPLQHG�ERUHKROHV��
JUDGHV�XSZDUG�LQWR�RYHUEDQN�PXG�RU�ODFXVWULQH�FOD\��	�VRPH�ERUHKROHV��WKH�FKDQQHO�EDU�VDQG�
LV RYHUODLQ�E\�VLOW��VDQG�VLOW�DQG�FOD\�ZLWK�DEXQGDQW�EODFN�SODQW�GHEULV��+���+���+���+���+���
DQG +����� 7KLV� UHIHUV� WR� VWDJQDQW� FRQGLWLRQV�� SUREDEO\� UHODWHG� WR� D� SKDVH� RI� FKDQQHO�
GHDFWLYDWLRQ��6PDOO�SRWWHU\�IUDJPHQWV�KDYH�EHHQ�UHFRJQL]HG�LQ�WKH�FKDQQHO�EDU�VDQG�DW�VHYHUDO�
LQWHUYDOV��7KH�FKDQQHO�VDQG�RI�+���EHWZHHQ�GHSWK�LQWHUYDOV�����P��LV�SDUWLFXODUO\�YHU\�ULFK�LQ�
ODUJH� SRWWHU\� IUDJPHQWV� �� a��� FP� �� LQ� DGGLWLRQ� WR� DEXQGDQW� ODUJH� R\VWHUV�� 7KH� SUHVHQFH� RI�
R\VWHUV�ZKLFK�KDYH�D�PDULQH�DIILQLW\�ZLWK�IOXYLDWLOH�VDQG�LV�SX]]OLQJ��+RZHYHU��LW�SRVVLEOH�WKDW�
WKH R\VWHUV�ZHUH�FDUULHG�WR�VLWH�E\�KXPDQV�IRU�XQNQRZQ�UHDVRQV��7KH�SUHVHQFH�RI�WKH�R\VWHUV�
DQG ODUJH�SRWWHU\� IUDJPHQWV�ZLWK� WKH� IOXYLDWLOH� VDQGV�DW� D�GHSWK�RI�����P�EHORZ� WKH�SUHVHQW�
JURXQG�VXUIDFH�UHIHUV�WR�SUREDEOH�KDUERU�VLWH���
�����/DFXVWULQH�&OD\V����

7KLV�IDFLHV�KDV�D�OLPLWHG�DUHDO�GLVWULEXWLRQ��HQFRXQWHUHG�LQ�VXUIDFH�VDPSOHV�RI�ERUHKROHV�
+��� +��� +�� DQG� +��� 7KH� IDFLHV� JUDGHV� ODWHUDOO\� LQWR� RYHUEDQN� PXG�� ,W� LV� XQGHUODLQ� E\�
RYHUEDQN� PXG� RU� FKDQQHO� EDU� VDQG�� 7KH� ODFXVWULQH� FOD\V� DUH� FKDUDFWHUL]HG� E\� FRPPRQ�
&\SULGHDH� RVWUDFRGV�� IUHVK� ZDWHU� VQDLO� �3ODQRUELV� DQG� FKDURSK\WH� RRJRQLD� DQG� VRPH� ERQH�
IUDJPHQWV�RI�VPDOO�YHUWHEUDWHV��7KH�IDFLHV�FRQWDLQV�DEXQGDQW�OHQWLFXODU�J\SVXP�VXJJHVWLQJ�WKH�
GHVLFFDWLRQ� RI� WKH� IRUPHU� ODNH�� 6XEVHTXHQW� SHGRJHQHVLV� LV� LQGLFDWHG� E\� WKH� SUHVHQFH� RI�
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DEXQGDQW FDUERQDWH�QRGXOHV�DQG�F\OLQGULFDO�UKL]ROLWKV��0RUH�GHWDLOHG�VWXGLHV�LQFOXGLQJ�IXUWKHU�
GULOOLQJ�SURJUDP�DUH�LPSRUWDQW�WR�GHWHUPLQH�WKH�SURSHU�DUHDO�H[WHQVLRQ�RI�WKH�IRUPHU�ODNHV�LQ�
WKH VWXG\�DUHD����
�����/DJRRQDO�IDFLHV��IOXYLDOO\�LQIOXHQFHG��

7KLV�IDFLHV�LV�UHVWULFWHG�WR�WKH�DUHD�VRXWK�RI�.RP�(O�1DVKZDK��,W�ZDV�HQFRXQWHUHG�LQ�WKH�
ERUHKROHV� +���� +���� +���� +��� DQG� +���� 7KH� IDFLHV� �XS� WR� �P� WKLFN�� FRPSULVHV� GLIIHUHQW�
OLWKRORJLHV� EHWZHHQ� EURZQ� FOD\�� VLOW�� VDQG\� VLOW� DQG� ILQH�PHGLXP� VDQG�� /HQWLFXODU� J\SVXP�
DJJUHJDWHV� DUH� IUHTXHQWO\� HQFRXQWHUHG�� 7KH� IDFLHV� JUDGH� ODWHUDOO\� LQWR� RYHUEDQN�PXG� DQG� LV�
VHSDUDWHG�IURP�WKH�XQGHUO\LQJ�FDOFUHWH�RU�FDOFUHWHG�VDQG�E\�DQ�XQFRQIRUPLW\�VXUIDFH��

7KH� IRVVLOV� RI� WKH� ODJRRQDO� IDFLHV� DUH� EURDGO\� VLPLODU� WR� WKRVH� HQFRXQWHUHG� LQ� WKH�
ODFXVWULQH� IDFLHV�� +RZHYHU� RVWUDFRGV� DUH� PRUH� DEXQGDQW� LQ� WKH� ODJRRQDO� IDFLHV�� 7KH� DUHDO�
H[WHQVLRQ�RI�WKH�ODJRRQDO�IDFLHV�LQ�WKH�VWXG\�DUHD�GHVHUYHV�IXUWKHU�VDPSOLQJ�DQG�ILHOG�ZRUN��
�����&DOFUHWH�DQG�FDOFUHWHG�VDQG�IDFLHV�

&RPSOHWH� JUDGDWLRQ� H[LVWV� EHWZHHQ� FDOFUHWH� DQG� FDOFUHWHG� VDQG� IDFLHV��&DOFUHWH� OXPSV�
�TXDUW]�VDQG�FHPHQWHG�E\�GLVSODVLYH�PLFULWH��DQG�PLFULWH�DJJUHJDWHV�DUH�UHODWLYHO\�FRPPRQ�LQ�
WKH� FDOFUHWH� FRPSDUHG�ZLWK� WKH� FDOFUHWHG� VDQG��%RWK� URFN� W\SHV� DUH� EHLJH� WR� SDOH� \HOORZ� LQ�
FRORU�� 7KH� GHUWULWDO� IUDFWLRQ� LQFOXGHV�PHGLXP� WR� FRDUVH� TXDUW]� DQG� UDUH� SHEEOHV�� FRPPRQO\�
VWDLQHG�E\�FDUERQDWHV��7KH�IRVVLOV�LQFOXGH�DEUDGHG�VKHOO�IUDJPHQWV��RVWUDFRGV�DQG�VRPHWLPHV�
ZKROH�JDVWURSRGV��*\SVXP�LV�IUHTXHQWO\�HQFRXQWHUHG��

&DOFUHWH� DQG� FDOFUHWHG� VDQG� DUH� UHVWULFWHG� WR� WKH� ERUHKROHV� GULOOHG� VRXWK� RI� .RP� (O�
1DVKZDK� �+���+����� 7KH\� JUDGH� ODWHUDOO\� LQWR� RYHUEDQN�PXG�� &DOFUHWH� DQG� FDOFUHWHG� VDQG�
JUDGH�XSZDUG�LQWR�RYHUEDQN�PXG��+����+���DQG�+����RU�LQWR�ODJRRQDO�VHGLPHQWV��+����+����
+���� +���� +��� DQG� +����� &DOFUHWH� DQG� FDOFUHWHG� VDQG� PD\� UHSUHVHQW� WKH� ROGHVW� VHGLPHQW�
HQFRXQWHUHG� LQ� WKH� VWXG\� DUHD�� 7KH\� DUH� VHSDUDWHG� IURP� WKH� RYHUO\LQJ� VHGLPHQWV� E\� DQ�
XQFRQIRUPLW\�VXUIDFH��7KHLU�DJH�FDQQRW�EH�DFFXUDWHO\�GHWHUPLQHG�

���%25(+2/(�75$16(&76�
�����7UDQVHFWV�D�D
��+���+���+���+����+����+����+����

7KLV�WUDQVHFWV��)LJ� ��� LV�ORFDWHG�VRXWK�RI�.RP�(O�*L]DK��7KH�SHQHWUDWLRQ�GHSWK�YDULHV�
IURP������P�EHORZ�WKH�JURXQG�VXUIDFH��H[FHSW�+���ZKLFK�ZDV�VWRSSHG�DW�GHSWK�RI�DERXW����P�
GXH WR�WKH�SUHVHQFH�RI�EXULHG�OLPHVWRQH�EORFN��7KH�RYHUEDQN�+RORFHQH�1LOH�PXG�UDQJHV�IURP�
� WR� ��P��7KLV� XQLW� FRPSULVHV� WZR�XQLWV�� WKH� XSSHU� EURZQ�PXG�DQG� WKH�EOXLVK� � WR�JUHHQLVK�



�

EODFN�KXPLF�PXG�ZKLFK� LV� UHFRUGHG�RQO\� LQ�+���DQG�+���7KH�FKDQQHO�EDU� IDFLHV� LV� UHFRGHG�
RQO\ LQ�+���+��DQG�+��ZLWK�LQFUHDVLQJ�GHSWK�ZHVWZDUG��/DJRRQDO�IDFLHV��LV�RQO\�UHFRUGHG�LQ�
+���� +��� DQG� +���� 7KLV� WUDQVHFW� VXJJHVWV� WKH� SUHVHQFH� RI� WKH� UHODWLYHO\� GHHS� GHSUHVVLRQ�
ZLWKLQ�ZKLFK�GHSRVLWLRQ�RI�WKH�EOXLVK�EODFN�KXPLF�PXG�WRRN�SODFH��
�
�����7UDQVHFW�E�E
��%RUHKROHV��+���+���+���+���+��DQG��+����

7KLV� WUDQVHFW� �)LJ���� LV� ORFDWHG� EHWZHHQ� .RP� (O�*L]DK� DQG� .RP� (O� 1DVKZDK�� 7KH�
SHQHWUDWLRQ�GHSWK�YDULHV�IURP��P�WR����P��7KUHH�IDFLHV�DUH�REVHUYHG�DORQJ�WKLV�WUDQVHFW��7KH�
XSSHU LV�FKDUDFWHUL]HG�E\�ODFXVWULQH�VHGLPHQWV�H[FHSW�+��ZKLFK�LV�GRPLQDWHG�E\�WKH�RYHUEDQN�
PXG� 7KH�ODNH�GHSRVLWV�DUH�XQGHUODLQ�E\�WKH�RYHUEDQN�1LOH�PXG�ZKLFK�LQFUHDVHV�LQ�WKLFNQHVV�
IURP ��P�WR���P�ZHVWZDUG��7KH�FKDQQHO�EDU�VHGLPHQWV��UDQJH�IRUP�ILQH�WR�PHGLXP�RU�FRDUVH�
VDQG� 7KLV�WUDQVHFW���VXJJHVWV�WKH�SUHVHQFH�RI�WKH�UHODWLYHO\�GHHS�DQG�QDUURZ�GHSUHVVLRQ�ZLWKLQ�
ZKLFK�GHSRVLWLRQ�RI�WKH�DOOXYLDO�VHGLPHQWV��
�
�����7UDQVHFW�F�F
��%RUHKROHV�+����+����+����+���DQG�+�����

7KLV WUDQVHFW� �)LJ����� LV� DSSUR[LPDWHO\� ORFDWHG�ZHVW� RI�.RP�(O�1DVKZDK�� 7KH� JHQHUDO�
SHQHWUDWLRQ�LV�DERXW����P��2QO\�WZR�IDFLHV�DUH�REVHUYHG�DORQJ�WKLV�WUDQVHFW��7KH�XSSHU�RQHV�LV�
GRPLQDWHG� E\� WKH� RYHUEDQN�PXG� IROORZHG� E\� WKH� FKDQQHO� EDU� XQLWV�� 7KH� RYHUEDQN�PXG� LV�
FRQVLVWV�RI�EURZQ�PXG�DQG�XQGHUODLQ�E\�JUHHQLVK�JUH\�PXG���7KH�RYHUEDQN�PXG�LQFUHDVHV�LQ�
WKLFNQHVV� IURP���P� WR�PRUH� WKDQ� ��� DW�+����7KLV� WUDQVHFW� DOVR� VXJJHVWV� WKH� SUHVHQFH�RI� WKH�
UHODWLYHO\�GHHS�DQG�EURDG�GHSUHVVLRQ�ZLWKLQ�ZKLFK�GHSRVLWLRQ�RI�WKH�DOOXYLXP�VHGLPHQWV���WRRN�
SODFH��

�
�����7UDQVHFW�G�G
��%RUHKROHV�+����+����+����+����DQG�+�����

7KLV� WUDQVHFW� �)LJ���� LV ORFDWHG� VRXWK� RI� NRP�(O�1DVKZDK� DQG� WKH� SHQHWUDWLRQ� GHSWK�
YDULHV�IURP��P�WR����P��7KUHH�XQLWV�DUH�REVHUYHG�DORQJ�WKLV�WUDQVHFW��7KH�WRS�RYHUEDQN�XQLW�LV�
RQO\�UHFRUGHG�LQ�+���DQG�+���ZLWK�D� WKLFNQHVV���DQG���P�UHVSHFWLYHO\��7KH�RYHUOEDQN�PXG�
RYHUOLHV�WKH�\RXQJ�ODJRRQDO�XQLW�ZKLFK�LQ�WXUQ�LV�XQGHUODLQH�E\��LV�FKDUDFWHUL]HG�E\�FDOFHWHUG�
VDQG DQG�FDOFUHWH��7KH�FKDQQHO�EDU�XQLW�LV�DEVHQW�DORQJ�WKLV�WUDQVHFW��7KLV�WUDQVHFW�VXJJHVWV�WKH�
SUHVHQFH�RI�D�QDUURZ�GHSUHVVLRQ�ZLWKLQ�ZKLFK�WKH�RYHUEDQN�1LOH�PXG�ZDV�GHSRVLWHG��7KH�VLWH�
RI +��� VXJJHVWV� D�SRVVLEOH� ORFDWLRQ�RI�D� VXEVLGLDU\�FDQDO� �$OH[DQGULD�FDQDO�� �ZKLFK�KDG� LWV�
ZDWHU�DQG�VHGLPHQWV�IURP�WKH�&DQRSLF�EUDQFK��
�



�

�����7UDQVHFW�H�H
��%RUHKROHV�+����+����+����+���DQG�+�����
7KLV� WUDQVHFW� �)LJ����� LV ORFDWHG� EHWZHHQ� NRP� (O� 1DVKZDK� DQG� .RP� HO� 6KHULI��

H[WHQGLQJ�QRUWK�VRXWK��7KH�SHQHWUDWLRQ�GHSWK�YDULHV�IURP��P�WR����P��7KLV�WUDQVHFW�LV�QHDUO\�
VLPLODU� WR� WKH� WUDQVHFW����7KUHH�XQLWV� DUH�REVHUYHG�DORQJ� WKLV� WUDQVHFW��7KH�RYHUEDQN�XQLW� LV�
RQO\ UHFRUGHG�LQ�+���DQG�+���ZLWK�D�WKLFNQHVV���DQG���P��UHVSHFWLYHO\��7KH�\RXQJ�ODJRRQDO�
XQLW LV�H[SRVHG�DW� WKH� VXUIDFH� LQ�+����+���DQG�+���DQG�DWWDLQV��7KH� ORZHU� WKH�XQLW� LV�FD� LV�
FDKDUFWHUL]HG�E\�FDOFHWHUG� VDQGV�DQG�FDOFUHWH��7KH�FDKQQHO�EDU�XQLW� LV�DOVR�DEVHQW�DORQJ� WKLV�
WUDQVHFW� 7KLV� WUDQVHFW�VXJJHVWV� WKH�SUHVHQFH�D�QDUURZ�GHSUHVVLRQ�ZLWKLQ�ZKLFK�WKH�RYHUEDQN�
1LOH�PXG�ZHUH�GHSRVLWHG�L�H��WKH�VLWH�RI�+���VXJJHVWV��DOVR�D�SRVVLEOH�ORFDWLRQ�RI�D�VXEVLGLDU\�
FDQDO��$OH[DQGULD�FDQDO���ZKLFK�KDG�LWV�ZDWHU�DQG�VHGLPHQWV�IURP�WKH�&DQRSLF�EUDQFK��
�
�� 75$&,1*�7+(�'()81&7�&$132,&�%5$1&+�

7KH GHIXQFW� ULYHU� GLVWULEXWDULHV�� ODJRRQV� DQG� ODNHV� DUH� FRQVLGHUHG� WR� EH� RI� JUHDW�
LPSRUWDQFH�IURP�WKH�JHRORJLFDO�SRLQW�RI�YLHZ�DV�WKH\�DUH�UHVSRQVLEOH�IRU�WHPSRUDO�DQG�VSDWLDO�
GLVWULEXWLRQ� RI� WKH� OLWKRIDFLHV� XQLWV�� 7KH� YHUWLFDO� DQG� ODWHUDO� GLVWULEXWLRQ� RI� WKH� GLIIHUHQW�
OLWKRIDFLHV�UHIHUV�WR�WKH�SUREDEOH�ORFDWLRQ�RI�WKH�GHIXQFW�&DQRSLF�EUDQFK���

7KH WHQWDWLYH� GHOLQHDWLRQ� RI� WKH�&DQRSLF� LV� EDVHG�RQ�PDSSLQJ� WKH� FKDQQHO� ILOOV�ZKLFK�
FRQVLVWV�RI�VDQG�DQG�VLOW\�VDQGV�WKRVH�JUDGHV�XSZDUGV�LQWR�FOD\H\�VLOW�DQG�VOLW\�FOD\��7KH�ILQLQJ�
XSZDUG� VHTXHQFH� GHQRWHV� D� FKDQJH� IURP� DFWLYH� IORZ� WR� DEDQGRQHG� IOXYLDO� FRQGLWLRQV�� 7KH�
DSSUR[LPDWH�&DQSRLF�ZLGWK�LV�DERXW������,W�LV�QRWLFHG�WKDW�WKH�&DQRSLF�SDWK�ZDV�FRQWUROOHG�E\�
SUHVHQFH� RI� WKH� VXUIDFLDO� ODNH� DQG� ODJRRQDO� ZDWHU� ERGLHV� �IOXYLDOO\� LQIOXHQFHG�� WKDW� ZHUH�
GRPLQDWHG�GXULQJ�LWV�ODWH�VWDJH���

&RQVHTXHQWO\��RQ�WKH�EDVHV�RI�DOO� LQWHJUDWHG�UHVXOWV��ZH�DUH�VWURQJO\�VXJJHVWHG�WKDW�WKH�
SRVVLEOH�ORFDWLRQ�RI�WKH�FKDQQHO�SDWK�LV�QHDUO\�FRLQFLGLQJ�SUHVHQW�GD\�(O�.DQXE\LD�&DQDO��)LJ�
���� 7KH� SRVVLEOH� FRXUVH� RI� $OH[DQGULD� &DQDO� DQG� WZR� RSWLRQV� RI� WKH� KDUERU� VLWH� DUH� DOVR�
VXJJHVWHG�� 7KH� FRXUVH� RI�&DQRSLF� FKDQQHO� VXJJHVWHG� E\�%HUJPDQQ� DQG�+HLQ]HOPDQQ� �������
�)LJ����� LV�ORFDWHG�IXUWKHU�QRUWKHDVW�RI�WKH�SUHVHQW�VXJJHVWLRQ��������

�
���5(&200(1'$7,216�

%DVHG�RQ�WKH�DERYH�UHVXOWV��LW�LV�KLJKO\�UHFRPPHQGHG�WR�GULOO��DGGLWLRQDO�ERUHKROHV�WR�
ILOO� WKH� JDSV� EHWZHHQ� WKH� GLIIHUHQW� WUDQVHFWV�� HVSHFLDOO\� WRZDUGV� WKH� HDVWHUQ� VLGH� RI� (O�
.DQXEL\D� &DQDO� �VRXWK� DQG� QRUWK� RI� .RP� (O�+DPDP��� $ERXW� ��� DGGLWLRQDO� ERUHKROHV� DUH���
UHFRPPHQGHG��



�

7KH VHGLPHQWRORJLFDO� DQDO\VLV� RI� WKH� VXEVXUIDFH� VDPSOHV� PXVW� EH� VXSSOHPHQWHG� E\�
DGGLWLRQDO�JHRORJLFDO�VWXGLHV�LQFOXGLQJ�IDXQDO�DQG�IORUDO�DQDO\VLV�DQG�UDGLRFDUERQ�DJH�GDWLQJ�
RI VRPH�UHSUHVHQWDWLYH�VDPSOHV���

,QWHJUDWLRQ�RI�JHRORJLFDO�DQG�DUFKDHRORJLFDO�VWXGLHV�LV�HVVHQWLDO�WR�GHOLQHDWH�WKH�SURSHU�
FRXUVH DQG�GXUDWLRQ�RI�WKH�&DQRSLF�EUDQFK�DW�6FKHGLD�DUHD���
�5()(5(1&(6�
$UERXLOOH�� '�� DQG� 6WDQOH\� '�-�������� /DWH� 4XDWHUQQDU\� HYROXWLRQ� RI� WKH� %XUXOOXV� ODJRRQ�UHJLRQ� QRUWK�RI�FHQWUDO�1LOH�'HOWD��(J\SW��0DULQH�*HRORJ\��9������3���������
%HUJPDQQ 0��� DQG� +HLQ]HOPDQQ� 0��������� 6FKHGLD� �NRP� HO�*L]DK� DQG� NRP� HO�+DPDP��'HSDUWPHQW�RI�%HKHLUD��5HSRUW�RQ�WKH�GRFXPHQWDWLRQ�DQG�H[FDYDWLRQ�VHDVRQ����PDUFK��� $SULO�������
%ULQN(��0�&��DQG�YDQ�'HQ���������$�JHR�DUFDHRORJLFDO�VXUYH\�RI�WKH�1RUWK�(DVWHUQ�1LOH�GHOWD��(J\SW��7KH�ILUVW�WZR�VHDVRQV��D�SUHOLPLQDU\�UHSRUW��0LWWHLOXQJHQ�'HV�'HXWVFKHU��$UFDHRORJLVFKHQ�,QVWLWXWV��.DLUR���9RO������3��������
&KHQ� =��:DUQH��$�*��DQG�6WDQOH\��'�-���������/DWH�4XDWHUQDU\�HYROXWLRQ�RI�WKH�QRUWKZHVW�1LOH�'HOWD�EHWZHHQ�5RVHWWD�DQG�$OH[DQGULD��(J\SW��-��&RDVWDO�5HVHDUFK��9�����3�����������
'H :LW��+�(��9DQ�6WUDOHQ��������*HR�$UFDHRORJ\�DQG�DQFLHQW�GLVWULEXWDULHV�LQ�WKH�HDVWHUQ�1LOH�G(OWD��5DSS��)\V��*HRJU��(Q�%RGHPHN��/DE���1R�����8QLYHVLWHLW�9DQ�$PVWHUGDP���
(O�)DWWDK��7�$��DQG�)ULK\��2�(���������PDJQHWLF�LQGLFDWLRQV�RI�WKH�SRVLWLRQ�RI�WKH�PRXWK�RI�WKH�ROG�&DQRSLF�EUDQFK�RI�WKH�QRUWKZHVWHUQ�1LOH�'HOWD��-��&RDVWDO�UHV��9�����3�����������
(O�*DPLOL��0��0���6KDDEDQ��)��)��DQG�(O��0RUVL��2��$���������(OHFWULFDO�UHVLVWLYLW\�PDSSLQJ�RI WKH�EXULHG�VWUHDP�FKDQQHO�RI� WKH�&DQRSLF�%UDQFK�LQ�WKH�:HVWHUQ�1LOH�'HOWD��(J\SW��-RXU� $IULFDQ�(DUWK�6FLHQFHV��YRO������S������±������
(O�6KDKDW ��$����������FRPSRVLWLRQ�RI�VRPH�(J\SWDLQ�FDOFUHWH��-��8QLY��.XZDLW��6FL���9RO������3������������
(O 6KDKDW�� $��� (O� �� 0DKPRXGL�� $��� (O� *DPLOL�� 0�� DQG� )DULG�� $�� ������� /DWH� 4XDWHUQDU\�HYDOXDWLRQ�RI�WKH�QRUWKHDVWHUQ�1LOH�'HOWD��3URFHHGLQJV�RI�WKH�)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH�*HRORJ\�RI�$IULFD��$VVLXW�8QLYHUVLW\�YRO�����S�����±�����
(O 6KDDKDW� $��� ������� 4XDWHUQDU\� GXQH� FDUERQDWHV� RI� WKH� 0HGLWHUUDQHDQ� FRDVW� RI� (J\SW���SHWURJUDSK\�DQG�GLDJHQVLV��)DFLHV�9RO������S�����������
(O�6KDKDW� $�� *KD]DOD�� +�� :LOVRQ� 3��� DQG�� %HODO�� =�� �� ������ � /LWKRIDFLHV� RI� WKH� 8SSHU�4XDWHUQDU\� VHTXHQFH� RI� 6D� (O� +DJDU� DUHD� *KDUEL\D� *RYHUQRUDWH�� 1LOH� 'HOWD�(J\SW�� -��JHRORJ\�DQG�JHRSK\VLFV��0DQVRXUD�8QLYHUVLW\���LQ�SUHVV���
)ULK\ 2�(��� 0RXVVD�� $�$�� DQG� 6WDQOH\� '�-�� ������� $EX� 4LU� %D\�� D� VHGLPHQW� VLQN� RII� WKH�QRUWKZHVWHUQ�1LO�'HOWD��(J\SW��0DULQH�*HRORJ\���9�������3������������
)ULK\ 2�(���DQG�6WDQOH\�'�-���������7H[WXUH�DQG�FRDUVH�IUDFWLRQ�FRPSRVLWLRQ�RI�WKH�1LOH�'HOWD�GHSRVLWV��)DFLHV�DQDO\VLV�DQG�VWUDWLJUSKLF�FRUUHODWLRQ���-��RI�$IULFDQ�HDUWK�6FLHQFH��9�����3������������
*KD]DOD��+�+���������7KH�UROH�RI�JUDYLW\�DQG�PDJQHWLF�GDWD�IRU�GHWHFWLQJ�DQFLHQW�(RQLOH�%UDQFKHV����WK�$QQ��0HW��(J\SWLDQ�*HRSK\VLFDO�6RFLHW\��(*6���&DLUR��(J\SW��3�����



�

���
*KD]DOD�� +��� (O�6KDKDW�� $��� $GEHO� 5DRXI� 2���:LOVRQ�� 3�� DQG� %HODO� =� �������*HRHOHFWULFDO�LQYHVWLJDWLRQV� DURXQG� VD� HO� +DJDU� DUFKHRORJLFDO� VLWH�� *KDUEL\D� *RYHUQRUDWH�� 1LOH� GHOWD�(J\SW� -��JHRORJ\�DQG�JHRSK\VLFV��0DQVRXUD�8QLYHUVLW\���LQ�SUHVV���
�
/RL]HDX��-�/��DQG�6WDQOH\���'�-����������3HWURORJLFDO�±VWDWLWLVWLFDO�DSSURDFK�WR�LQWHUSUHW�5HFHQW�DQG VXEUHFHQW�ODJRRQ�VXEIDFLHV���,GNX�1LOH�GHOWD�RI�(J\SW��0DULQH�*HRORJ\�9�������3��������
6DLG ���������7KH�JHRORJLF�HYROXWLRQ�RI�WKH�5LYHU�1LOH��6SULQJHU���+HLGHOEHUJ��1HZ�<RXUN������ S�
6HVWLQL�� *��������*HRPRUSKRORJ\� RI� WKH�1LOH�'HOWD�� 3URFHHGLQJV� RI� 6LPLQDU� RQ�1LOH�'HOWD�6HGLPHQWRORJ\��81'3���816&2��$OH[DQGULD��S���������
6WDQOH\� �� '�� -�� *RGGLR�� )�� DQG� &KQHSS�� *�� �� ������ 1LOH� )ORRGLQJ� VDQN� WZR� DQFLHQW� FLWLHV��1DWXUH 9�������3�����������
6WDQOH\�� '�-��� :DUQH�� $�*�� DQG� 6FKQHSS� �������� *HRDUFKDHRORJLFDO� LQWHUSUHWDWLRQ� RI� WKH�FDQRSLF��ODUJHVW�RI�WKH�UHOLFW�1LOH�GHOWD�GLVWULEXWLRQV��(J\SW��-��&RDVWDO�5HVHDUFK��9������3����������
7RXVVRXQ�� 2�������� 0HPRLUH� VXU� OHV� DQFLHQQFHV� EUDQFKHV� GX� 1LO�,
,QVWLWXWH� G
(J\SW��0HPRLUHV��YRO���������SS���
7RXVVRXQ��2����������0HPRLUH�VXU�OHV�GX�1LO��0HPRLUH�GH�OD�6RFLHWH�5R\DOH�$UFKHRORJLTXH�'
 $OH[DQGULH���������33���
7RXVVRXQ��2�� �������/H� UXLQV� VRXV�PDULQHV�GH� OD�EDLH�'��$ERXNLU��%XOO��6RF��5��$UFKHROR���$OH[DQGULD��9������3������������
:DUQH��$�*��DQG�6WDQHO\��'�-���������/DWH�4XDWHUQDU\�HYROXWLRQ�RI�WKH�QRUWKZHVW�1LOH�'HOWD�DQG DGMDFHQW�FRDVW�$OH[DQGULD�UHJLRQ��(J\SW��-��&RDVWDO�5HVHDUFK��9RO����3��������
81'3��81(6&2��������&RDVWDO�3URWHFWLRQ�6WXGLHV��3URMHFW�)LQGLQJV�DQG�5HFRPPHQGDWLRQV��3DULV� 81'3��(*<���������������SS��
:XQGHUOLFK�� -�� ������� ,QYHVWLJDWLRQV� RQ� WKH� GHYHORSPHQW� RI� WKH� ZHVWHUQ� 1LOH� 'HOWD� LQ�+RORFHQH�WLPH��,Q�(��&��0��YDQ�GHQ�%ULQN��(GLWRU���7KH�$UFKDHRORJ\�RI�WKH�1LOH�'HOWD���3UREOHPV�DQG�3ULRULWLHV���$PVWHUGDP���S�������±������
�


