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7KH�HQYHORSLQJ�VSDWLDO�UHODWLRQVKLS����
VRPH�SHUVSHFWLYHV�UHODWLQJ�WR�;HQDNLDQ�

DUFKLWHFWXUDO�ZRUN�
6pYHULQH�%ULGRX[�0LFKHO��/$&7+�(QVDSO�UHVHDUFK�ODERUDWRU\��&($&�UHVHDUFK�ODERUDWRU\��8QLYHUVLW\�

RI�/LOOH��)UDQFH��V�EULGRX[PLFKHO#OLOOH�DUFKL�IU�
±�ZZZ�OLOOH�DUFKL�IU�HTXLSH�SHGDJRJLTXH�FY�VHYHULQH�EULGRX[�PLFKHO��

3URFHHGLQJV�RI�WKH�;HQDNLV�����&HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP$WKHQV�	�1DISOLR��*UHHFH������
���0D\��������KWWSV���[HQDNLV�����XRD�JU��

$EVWUDFW��

7KLV�SDSHU�SURSRVHV�D�UHIOHFWLRQ�EDVHG�RQ�;HQDNLDQ�DUFKLWHFWXUDO�ZRUN�UHODWLQJ�WR�WKH�LGHD�RI�
HQYHORSLQJ�VSDWLDO� UHODWLRQVKLS� �;HQDNLV��������7KH�XQUHDOL]HG�3DULVLDQ�&LWp�GH� OD�PXVLTXH�
SURMHFW� LV�H[DPLQHG�KHUH� WKURXJK� WKUHH� LPSRUWDQW�DVSHFWV�RI�;HQDNLDQ� WKRXJKW� �� WKH� LGHD�RI�
³LQWHJUDWLQJ�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ´��UHIHUHQFH�WR�WKH�2ULHQW��DQG�WKH�³HQYHORSLQJ�VSDWLDO�
UHODWLRQVKLS´��,W�LV�OLQNHG�WR�RXU�YDULRXV�UHVHDUFK�SURMHFWV�RQ�;HQDNLV�DQG�WKH�TXHVWLRQ�RI�WKH�
GLDORJXH�EHWZHHQ�DUFKLWHFWXUH�DQG�PXVLF��
� ;HQDNLV
�ZRUN�UHVSRQGV�WR�WKHRUHWLFDO�DQG�VFLHQWLILF�GHEDWHV��KHUDOGLQJ�WKH�PXOWLPHGLD�HUD�
RI�WKH���VW�FHQWXU\��,W�H[WHQGV�WKH�LGHD�RI�³HOHFWURQLF�JHVWXUH´�WKDW�KH�VHW�RXW�LQ�������DW�WKH�
WLPH� RI� WKH� FRQVWUXFWLRQ� RI� WKH� 3KLOLSV� 3DYLOLRQ��:LWK� UHJDUG� WR� D� IHZ� WH[WV� DQG� UHIOHFWLRQV�
VXFK�DV��0XVLF��7HPSRUDO�$UFKLWHFWXUH��DQG��$UW�DQG�WKH�$UWV���%UHOHW������DQG��������ZH�
ZLOO� UHWXUQ� WR� WKH� LGHD� RI� �LQWHJUDWLQJ� WKH� DUWV� RI� VLJKW� DQG� KHDULQJ�� �;HQDNLV� ������ DQG� WR�
;HQDNLDQ� SURVSHFWLYH� H[SHULPHQWDO� ZRUNV� ²� WKH� ILOPV�&RQWLQX�'LVFRQWLQX��������
DQG�2ULHQW�2FFLGHQW��������PDGH�IRU�WKH�57)�XQGHU�WKH�GLUHFWLRQ�RI�3LHUUH�6FKDHIIHU��DV�ZHOO�
DV� WKH�PXVLFDO�SLHFHV�,GROH�$PHVKD�6SHQWD�DQG�+LELNL�+DQD�0D��FRPSRVHG� WR�EH�SURMHFWHG��
ERWK��LQ� WKH� ,UDQ�3DYLOLRQ� DQG� LQ� WKDW� RI� WKH� -DSDQHVH�6WHHO�)HGHUDWLRQ�3DYLOLRQ� DW� WKH� �����
2VDND�H[KLELWLRQ���
� :H�ZLOO�WKHQ�VHH�KRZ�UHIHUHQFH�WR�WKH�2ULHQW��WR�-DSDQHVH�DUW�LQ�SDUWLFXODU��VHHPV�WR�KDYH�
JXLGHG�WKH�GHVLJQHUV�RI�WKH�³&LWp�GH�OD�0XVLTXH´�SURMHFW�GLUHFWHG�E\�,DQQLV�;HQDNLV�DQG�-HDQ�
/RXLV� 9pUHW�� E\� IRFXVLQJ� RQ� WKH� KLGGHQ� SDUW� RI� WKH� FUHDWLYH� ZRUN� �EDVHG� RQ� DUFKLYDO�
GRFXPHQWV���:KDW�\RX�FDQRW�VHH��ZKDW�LV�LQ�WKH�VKDGRZV�FRQVWLWXWHV�WKH�HVVHQWLDO�SDUDPHWHUV�
IRU�WKH�GHYHORSPHQW�RI�WKH�:RUN��
� )LQDOO\��ZH�ZLOO�VHH�KRZ�WKH�WHUP�HQYHORSLQJ��XVHG�E\�;HQDNLV�LQ�³VSDFHV�DQG�VRXUFHV�RI�
KHDULQJV�DQG�SHUIRUPDQFHV´���������LV�H[WHQGHG�LQWR�WKH�RSHUDWLQJ�FRQFHSW�IRU�WKH�HQYHORSLQJ�
URRP��XVHG�LQ�WKH�LQLWLDO�SURJUDP�RI�WKH�FRQFHUW�KDOO�RI�WKH�QHZ�3KLOKDUPRQLH�GH�3DULV��DOVR�
ORFDWHG�RQ�WKH�VLWH�RI�/D�9LOOHWWH��GHVLJQHG�E\�WKH�DUFKLWHFW�%ULJLWWH�0pWUD�LQ�DVVRFLDWLRQ�ZLWK�
-HDQ� 1RXYHO��:H� ZLOO� WKHQ� TXHVWLRQ� WKH� SRVVLELOLW\� RI� DIILOLDWLRQ� EHWZHHQ� WKH� DUFKLWHFWXUDO�
ZRUN� RI� +DQV� 6FKDURXQ� �%HUOLQ� 3KLOKDUPRQLF� FRQFHUW� KDOO�� ������������ WKH� XQUHDOL]HG�
SURVSHFWLYH�SURMHFW�RI�WKH�WHDP�RI�,DQQLV�;HQDNLV�DQG�-HDQ�/RXLV�9pUHW��&LWp�GH�OD�PXVLTXH��
3DULV�� ����������� DQG� WKH� RQH� UHDOL]HG� VRPH� WKLUW\� \HDUV� ODWHU� E\� -HDQ� 1RXYHO� 	�
0pWUD�$VVRFLpV��3KLOKDUPRQLH�GH�3DULV��������������

�

&HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV��� ���



�� ,QWURGXFWLRQ

,Q�-DQXDU\�������D�QDWLRQDO�FRQVXOWDWLRQ�ZDV�ODXQFKHG�LQ�WZR�VWDJHV�IRU�WKH�JHQHUDO�RXWOLQH�RI�D�IXWXUH�
&LWp� GH� OD� 0XVLTXH� RQ� WKH� VLWH� RI� /D� 9LOOHWWH�� LQ� 3DULV�� ZLWK� D� YLHZ� LQ� SDUWLFXODU� WR� PRYLQJ� WKH�
&RQVHUYDWRLUH�1DWLRQDO�6XSpULHXU�GH�0XVLTXH�IURP�UXH�GH�0DGULG��$W�WKH�HQG�RI�WKH�VHFRQG�VWDJH��WKH�
DUFKLWHFWXUDO�SURMHFW�RI�&KULVWLDQ�GH�3RUW]DPSDUF�DQG�KLV�WHDP�ZDV�ILQDOO\�VHOHFWHG�LQ�-DQXDU\�������7KLV�
SURMHFW� LV� GHVLJQHG� ³LQ� D� VSLULW� RI� SOXUDOLW\�� WKH� WZR� SROHV� RI� WKH�&LWp� GH� OD�0XVLTXH� >UHVSRQGLQJ@� LQ�
FRXQWHUSRLQW´��&KULVWLDQ�GH�3RUW]DPSDUF�������������DFFRUGLQJ�WR�D�³VLQJXODU�JHRPHWU\´��&KULVWLDQ�GH�
3RUW]DPSDUF� ������ ������� ,Q� FRQWUDVW�� WKH� �XQVXFFHVVIXO�� SURSRVDO� E\� ,DQQLV� ;HQDNLV� DQG� -HDQ�/RXLV�
9pUHW�DSSHDUV�DV�WKH�UHVXOW�RI�WKLQNLQJ�DERXW�WKH�GHVLJQ�RI�FRPSOH[�VSDFHV��DFFRUGLQJ�WR�WKH�SULQFLSOH�RI�
WKH�SXEOLF�VRXUFH�UHODWLRQVKLS���HQYHORSLQJ�VSDWLDO�UHODWLRQVKLS����;HQDNLV�>����@����������������DQG�RI�
WKH�HQYHORSH��;HQDNLV��������ZLWK�WKH�FUHDWLRQ�RI�DQ�H[SHULPHQWDO�FRQFHUW�KDOO�VKHOWHUHG�E\�D�URRI�YHLO�
�;HQDNLV�9pUHW�>����@��������7KH�;HQDNLDQ�FRQFHUW�KDOO�ZDV�FRQFHLYHG�IURP�WKH�WKHRULVDWLRQ�RI�DQ�LGHD�
GHYHORSHG� GXULQJ� WKH� GHVLJQ� RI� WKH� 3KLOLSV� 3DYLOLRQ� LQ� ������ ZKLFK� ZDV� IXUWKHU� GHYHORSHG� XQWLO� LWV�
LQYHVWLJDWLRQV� LQWR� WKH� &LWp� GH� OD� 0XVLTXH� SURMHFW� LQ� 3DULV� LQ� ����������� ;HQDNLV� WKHQ� SURSRVHG�
DUFKLWHFWXUDO� V\VWHPV� WKDW�ZHUH� IUHH� IURP� WKH� WUDGLWLRQDO�PRGHOV� RI� FRQFHUW� KDOOV��7KH� SDUWLFXODULW\� RI�
;HQDNLV
�ZRUN�IRU�WKLV�DUFKLWHFWXUDO�SURMHFW�LV�WKDW�LW�LV�EDVHG�RQ�D�WKHRUHWLFDO�UHIOHFWLRQ�WKDW�LV�SURGXFWLYH�
IRU�WKH�IXWXUH��7KDW�LV�ZK\�LW�LQWHUHVWV�XV�KHUH��

7KH� XQLTXHQHVV� RI� WKLV� DUFKLWHFWXUDO� SURMHFW� VHHPV� WR� PH� WR� VWHP� IURP� WKUHH� LPSRUWDQW� DVSHFWV� RI�
;HQDNLDQ�WKRXJKW���
� WKH�LGHD�RI�³LQWHJUDWLQJ�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ�´��;HQDNLV�>����@�����������
� UHIHUHQFH�WR�WKH�2ULHQW
� HQYHORSLQJ�VSDWLDO�UHODWLRQVKLS��;HQDNLV�>����@������

�� ³,QWHJUDWLQJ�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ´���IURP�HOHFWURQLF�JHVWXUH�WR�LPPHUVLRQ

7KH�LGHD�RI��³,QWHJUDWLQJ�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ´�FOHDUO\�VWDWHG�E\�,DQQLV�;HQDNLV�DW�WKH�HQG�RI�WKH�
����V��LQ�WKH�WH[W�³1RWHV�RQ�DQ�µHOHFWURQLF�JHVWXUH¶�´�SXEOLVKHG�LQ������²�\HDU�RI�WKH�3KLOLSV�3DYLOLRQ�DW�
([SR
���LQ�%UXVVHOV�²�LV�D�SDUWLFXODUO\�LPSRUWDQW�SRLQW�LQ�;HQDNLV
�ZRUN���WKH�DUWV�RI�VLJKW�DQG�KHDULQJ�
ILQG� DQ� H[WHQVLRQ� LQ� VSDFH�� DFFRUGLQJ� WR� WKH� WKUHH� GLPHQVLRQV� RI� VSDFH�� $OWKRXJK� WKLV� SURMHFW� LV� WKH�
EHJLQQLQJ�RI� WKH�³HQYHORSLQJ�VSDWLDO� UHODWLRQVKLS´�ZKLFK� LV� WKH� VXEMHFW�RI� WKLV�SDSHU�� ,�ZLOO�QRW� UHWXUQ�
KHUH� WR� WKH� FDVH� RI� WKH� 3KLOLSV� 3DYLOLRQ�� ZKLFK� ZH� KDYH� VWXGLHG� H[WHQVLYHO\� LQ� RXU� SUHYLRXV� ZRUN�
�%ULGRX[�0LFKHO��������������������������/HW
V�MXVW�UHFDOO�VRPH�RI�WKH�EDFNJURXQG���DW�([SR
����WKH�DLP�
ZDV� WR� ZRUN� IRU� ³D� PRUH� KXPDQ� ZRUOG´�� WR� TXHVWLRQ� WKH� IXWXUH� RI� WKH� ZRUOG�� LQ� WKLV� SHULRG� RI�
WHFKQRORJLFDO�LQQRYDWLRQ�ZKLFK�VDZ�WKH�EHJLQQLQJV�RI�F\EHUQHWLFV�ZLWK�WKH�HPHUJHQFH�RI�FRPSXWHUV�DQG�
HYHU\WKLQJ�WKDW�KHUDOGHG�WKH�WHFKQRORJLFDO�ZRUOG�ZH�NQRZ�WRGD\��)RUPXODWHG�DW�WKH�WLPH�RI�WKH�FUHDWLRQ�
RI�WKH�ILUVW�PXOWLPHGLD�VSDFH�LQ�WKH�3DYLOLRQ��FRPPLVVLRQHG�WR�/H�&RUEXVLHU�E\�WKH�3KLOLSV�FRPSDQ\���
WKH�;HQDNLDQ�HOHFWURQLF�JHVWXUH�UHVSRQGHG�WR�WKLV�LGHD�RI�³LQWHJUDWLRQ�RI�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ´��,W�
PDWHULDOLVHG�D�³QHZ�DUFKLWHFWXUDO�FRQFHSWLRQ´��D�³VSDFH�ZLWK�WKUHH�UHDO�GLPHQVLRQV´��DV�;HQDNLV�SXW�LW�LQ�
³1RWHV�RQ�DQ�µHOHFWURQLF�JHVWXUH¶´��

�����D�©�QHZ�DXGLWRU\�VHQVLWLYLW\�ª�

,W�ZDV�D�WLPH�ZKHQ�\RXQJ�SKLORVRSKHUV�DQG�PXVLFLDQV�LQ�3DULV�OLNH�*LVqOH�%UHOHW��LQ�WKH�ZDNH�RI�(WLHQQH�
6RXULDX��SDUWLFLSDWHG� LQ�WKH�UHQHZDO�RI� WKH�ROG�GHEDWHV�FRQFHUQLQJ�WKH�TXHVWLRQ�RI� WKH�FODVVLILFDWLRQ�RI�
WKH� DUWV�� ZKLFK� ZHUH� VWLOO� IUR]HQ� LQ� WKH� )LQH� $UWV� V\VWHP��� *LVqOH� %UHOHW� VRXJKW� WR� GHILQH� D� FULWLFDO�

� �&KULVWLDQ� GH� 3RUW]DPSDUF� VWDWHV� KRZ� KLV� ZRUN� LV� µRQ� WKH� HGJHV¶� RI� (XFOLGHDQ� JHRPHWU\�� LQKHULWLQJ� WKH� JHRPHWULF�
H[SHULPHQWV�FDUULHG�RXW�LQ�WKH�VWXGLRV�RI�&DQGLOLV�DQG�-RVLF��KH�³VRPHWLPHV�WULHV�WR�PDNH�VHYHUDO�JHRPHWULHV�SOD\�WRJHWKHU´�
DQG�FRQIURQWV�WKH�GUDZLQJ�RI�WKH�DUFKLWHFWXUDO�SURMHFW�ZLWK�³D�JHRPHWU\´����
��$GMHFWLYH�FKRVH�E\�;HQDNLV��©�UHODWLRQ�VSDWLDOH�HQYHORSSDQWH�ª����
��6HH���,DQQLV�;HQDNLV��³1RWHV�VXU�XQ�µJHVWH�pOHFWURQLTXH¶´��������

��� &HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV���



WKLQNLQJ�RI�DUW�E\�WHVWLQJ�WKH�FRPSDULVRQ�RU�FRUUHVSRQGHQFH�RI�WKH�DUWV��DV�ZHOO�DV�WKH�VLPSOH�GLYLVLRQ�RI�
WKH� DUWV� LQWR� WZR� FDWHJRULHV��� DUWV� RI� VSDFH� DQG� DUWV� RI� WLPH��%UHOHW� WKHUHIRUH� SURSRVHG� DQ� DQDO\VLV� RI�
PXVLFDO� WKRXJKW� E\� ERUURZLQJ� WKH� WRROV� RI� SKLORVRSK\�� SV\FKRORJ\�� EXW� DOVR� WKRVH� RI� WKH� HPHUJLQJ�
SKHQRPHQRORJ\�� $� PXVLFLDQ� KHUVHOI�� VKH� EDVHG� KHU� ZRUN� RQ� WKH� PXVLFDO� DQG� VRXQG� H[SHULPHQWV� RI�
\RXQJ�DYDQW�JDUGH�FRPSRVHUV���3LHUUH�6FKDHIIHU��3LHUUH�%RXOH]��.DUOKHLQ]�6WRFNKDXVHQ��+HQUL�3RXVVHXU��
-HDQ�&ODXGH�5LVVHW��DQG�DOVR�,DQQLV�;HQDNLV���7KH�WH[W�³0XVLTXH�HW�VWUXFWXUH´��EURDGFDVW�IRU�WKH�)UHQFK�
5DGLR�7pOpYLVLRQ�SXEOLVKHG�LQ�5HYXH�,QWHUQDWLRQDOH�GH�3KLORVRSKLH��%UHOHW��������LQ�WKLV�ZD\�SURYLGHG�
DQ� RYHUYLHZ� RI� ³QHZ� PXVLF´� E\� H[SOLFLWO\� JUDVSLQJ� WKH� QRWLRQ� RI� VWUXFWXUH�� )RU� KHU�� WKH� QRWLRQ� RI�
VWUXFWXUH� LV�GHILQHG�DV�D�SULQFLSOH�RI�³DOOLDQFH�EHWZHHQ�WKH�DUWV´�� ,Q�KHU�DQDO\VLV�RI�QHZ�PXVLF��*LVqOH�
%UHOHW�DOVR�WDNHV�LQWR�DFFRXQW�WKH�SRLQW�RI�YLHZ�RI�WKH�OLVWHQHU�DQG�WKH�TXHVWLRQ�RI�OLVWHQLQJ��³QHZ�ZD\�RI�
OLVWHQLQJ´�� D� ³QHZ� DXGLWRU\� VHQVLWLYLW\´� � �%UHOHW� ������ ������ D� ³WRWDO� HPDQFLSDWLRQ� IURP� WKH� DXGLWRU\�
VHQVLWLYLW\´��%UHOHW�������������
� ,Q� WKLV� SHULRG� RI� UHQHZHG� GHEDWH� RQ� WKH� FODVVLILFDWLRQ� RI� WKH� DUWV�� ;HQDNLV
� WKHRUHWLFDO� WH[WV�
FRQVWLWXWH� LPSRUWDQW�ZULWWHQ� WUDFHV�FRQFHUQLQJ� WKH� UHQHZDO�RI� WKH�TXHVWLRQ�RI� WKH� UHODWLRQVKLS�EHWZHHQ�
WKH�SXEOLF��YLVXDO�DQG�VRXQG�VRXUFHV�DQG�DUFKLWHFWXUDO�VSDFH��+LV�SRLQW�RI�YLHZ�DV�D�WKHRULVW�FRPSOHPHQWV�
WKRVH�RI�WKH�FRPSRVHU�DQG�WKH�DUFKLWHFW��,Q�KLV�WH[W�³1RWHV�RQ�DQ�µHOHFWURQLF�JHVWXUH¶�´���������;HQDNLV�
VKRZV� WKDW� WKH� FLQHPDWLF� VFUHHQ�� XVXDOO\� IODW� DQG� OHYHO�� DQG� GHILQLQJ� WKH� ³VSDFH�WLPH� YROXPH´� RI� WKH�
ZRUN�� VKRXOG� QRW� EH� UHGXFHG� WR� D� ³VPDOO� ZLQGRZ�� HYHQ� D� SDQRUDPLF� RQH´�� EXW� FDQ� EHFRPH� WRWDOO\�
LQWHJUDWHG�ZLWK� FRPSOH[�DUFKLWHFWXUDO� VXUIDFHV��6LPLODUO\�� WKH�GLIIHUHQW� VRXQG� VRXUFHV�PXVW�EH� DEOH� WR�
GHILQH� D� WKUHH�GLPHQVLRQDO� VSDFH�� FRQVLVWHQW�ZLWK� WKH� DUFKLWHFWXUDO� VSDFH� LQ�ZKLFK� WKH� DXGLHQFH� ILQGV�
LWVHOI��7KH�KLVWRU\�RI�WKH�3KLOLSV�3DYLOLRQ�LV�ZHOO�NQRZQ��8QIRUWXQDWHO\��WKH�ZRUN�ZDV�GHVWUR\HG�LQ������
DW� WKH� HQG� RI� WKH� :RUOG� ([KLELWLRQ� LQ� %UXVVHOV�� :KDW� LV� VSHFLDO� KHUH� LV� WKDW� 3KLOLSV� KDG� VRXJKW� WR�
FROODERUDWH� ZLWK� DUFKLWHFWV� DQG� DUWLVWV� �/H� &RUEXVLHU�� (GJDUG� 9DUqVH�� ,DQQLV� ;HQDNLV�� QRW� WR� SUHVHQW�
REMHFWV� RU� ZRUNV�� EXW� WR� RIIHU� D� PXOWLPHGLD� VKRZ� FRPELQLQJ� YLVXDO� DQG� VRXQG� DUWV� �OH� 3RqPH�
pOHFWURQLTXH���$VVRFLDWHG�ZLWK�WKH�DUFKLWHFWXUDO�SURMHFW��WKH�3RqPH�pOHFWURQLTXH�LPPHUVHG�YLVLWRUV�LQ�D�
VSDFH�LQWHJUDWLQJ�VRXQG�DQG�OLJKW�SURMHFWLRQV��$IWHU�WKLV�UHPDNDEOH�H[SHULHQFH��;HQDNLV�KDG�WR�OHDYH�/H�
&RUEXVLHU
V�VWXGLR��LQ�������DQG�FRQWLQXHG�KLV�TXHVW�WR�³LQWHJUDWH�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ´�ZLWK�D�
VHULHV�RI�H[SHULPHQWDO�ZRUNV�RYHU�WKH�FRPLQJ�GHFDGHV�²�DQG�PRUH�SUHFLVHO\�ZLWK�WKH�SLHFHV�RI�PXVLTXH�
FRQFUqWH�� &RQWLQX�GLVFRQWLQX� ������� DQG� 2ULHQW�2FFLGHQW� �������� FRPSRVHG� IRU� H[SHULPHQWDO� ILOPV�
GLUHFWHG� E\� 3LHUUH� 6FKDHIIHU� SURGXFHG� E\� 5DGLR� 7pOpYLVLRQ� IUDQoDLVH�� +RZHYHU�� WKHVH� ³FLQHPDWLF�
VWHUHRSKRQLF´��;HQDNLV�������������SRVVLELOLWLHV�DQG�³PDJQLILFHQW�H[WHQVLRQV�RI�WKH�DUW�RI�YLVLRQ�DQG�WKH�
DUW� RI� KHDULQJ´� �;HQDNLV� ������ ������ DUH� QRW� H[SORLWHG� DV� WKH\� FRXOG� KDYH� EHHQ� LQ� D� VXLWDEOH� VSDFH��
1HYHUWKHOHVV��WKLV�VHULHV�RI�SLHFHV�UHQHZV�WKH�TXHVWLRQ�RI�WKH�ERUGHU�EHWZHHQ�WKH�DUWV�DURXQG�SURVSHFWLYH�
H[SHULPHQWDO�ZRUNV�� DW� WKH� FHQWUH� RI� WKH� VFLHQWLILF� DQG� DHVWKHWLF� FRQFHUQV� RI� WKH� WLPH��� KHUDOGLQJ� WKH�
PXOWLPHGLD� HUD� RI� WKH� ��VW� FHQWXU\�� ,QGHHG�� WKH� TXHVWLRQ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� VSDFH� DQG� WLPH��
EHWZHHQ�WKH�DUWV�RI�VLJKW�DQG�KHDULQJ��VHHPV�WR�EH�SRVHG�KHUH�LQ�UHODWLRQ�WR�WKH�TXHVWLRQ�RI�SHUPDQHQW�
YDOXHV��RI�DUW��%UHOHW��������ZKLFK�DW�WKH�WLPH�LQILOWUDWHG�WKH�ILHOGV�RI�SKLORVRSK\�DQG�DHVWKHWLFV��EXW�DOVR�
WKDW�RI�DUFKLWHFWXUH��

��;HQDNLV�LV�TXRWHG�E\�*LVqOH�%UHOHW�LQ�³0XVLTXH�HW�VWUXFWXUH´���������S������DQG�S�������
��6HH���³1RWHV�VXU�XQ�µJHVWH�pOHFWURQLTXH¶´���������
��7KH�VWXG\�RI�WKH�PRVW�DUFKDLF�DQFLHQW�VRFLHWLHV�DOVR�VHHPHG�WR�SURYLGH�VRPH�DQVZHUV�WR�WKH�TXHVWLRQV��6HH�,DQQLV�;HQDNLV��
LQWHUYLHZ�E\�-DFTXHV�%RXUJHRLV��2FWREHU�������;HQDNLV������������
��7HUPV�RI�*LVqOH�%UHOHW��,W�VKRXOG�EH�QRWHG�WKDW�*LVqOH�%UHOHW
V�UHVHDUFK�LQWHJUDWLQJ�WKH�SUREOHP�RI�IRUPDO�SHUFHSWLRQ�LQ�WKH�
:HVW�LV�D�YDOXDEOH�FRQWULEXWLRQ�WKDW�FRXOG�EH�IXUWKHU�FRQWUDVWHG�ZLWK�WKH�ZRUN�RI�WKH�QHZ�JHQHUDWLRQ�RI�DUWLVWV�DQG�FRPSRVHUV��
QRWDEO\�WKRVH�RI�;HQDNLV��7KH�SXEOLFDWLRQ�RI�KLV�UHVHDUFK�ZRUN�DV�³/D�0XVLTXH��DUFKLWHFWXUH�WHPSRUHOOH´��������������³/¶DUW�
HW�OHV�DUWV´��������DOUHDG\�VKRZHG�D�VKLIW�LQ�SRLQWV�RI�YLHZ�GHILQLQJ�WKH�ILHOG�RI�D�QHZ�DHVWKHWLF��7KH�QRWLRQ�RI�IRUP�ZDV�D�
FHQWUDO�LVVXH�LQ�KLV�YDULRXV�FULWLFDO�HVVD\V�RQ�DUW��7KH�ERXQGDU\��DQG�LWV�GLVVROXWLRQ��EHWZHHQ�WKH�VSDWLDO�DQG�WHPSRUDO�DUWV�ZDV�
WKH�VXEMHFW�RI� WKHRUHWLFDO�GHEDWHV�DV�HDUO\�DV�������DQG� WKH�SXEOLFDWLRQ�RI�KLV� WH[W�HQWLWOHG�©�0XVLTXHV�H[RWLTXHV�HW�YDOHXUV�
SHUPDQHQWHV�GH�O¶DUW�PXVLFDO�ª��������SRVHV�WKH�SUREOHP�RI�WKH�PRGHV�RI�SHUFHSWLRQ�RI�WKH�GLIIHUHQW�PXVLFV��(DVWHUQ�PXVLF��
:HVWHUQ�PXVLF����³<D�W�LO�HQ�PXVLTXH�GHV�YDOHXUV�SHUPDQHQWHV�>«@�"´��
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�����3URVSHFWLYH�H[SHULPHQWDO�ZRUNV���LPPHUVH�WKH�SXEOLF�

,Q�&RQWLQX�'LVFRQWLQX�� D� ILOP�GLUHFWHG�E\�3LRWU�.DPOHU�� WKH�PXVLFDO�SLHFHV�RI�/XF�)HUUDUL� DQG� ,DQQLV�
;HQDNLV�� PXVLFDO� SLHFHV� SHUIRUPHG� E\� .RQVWDQWLQ� 6LPRQRYLF
V� LQVWUXPHQWDO� HQVHPEOH�� UHVSHFWLYHO\�
VWUXFWXUH�WKH�WZR�YLVXDO�SDUWV�RI�WKH�H[SHULPHQWDO�ILOP��,Q�WKH�VHFRQG�SDUW�RI�WKH�ILOP��PXVLF�E\�;HQDNLV���
WKH�LQWHUSOD\�EHWZHHQ�WKH�FRQWLQXRXV�DQG�WKH�GLVFRQWLQXRXV�LV�VXJJHVWHG�E\�D�VXFFHVVLRQ�RI�VRXQG�VSRWV�
UHVSRQGLQJ�WR�DEVWUDFW�YLVXDO�VSRWV���WKH�VRXQG�SLHFH�LV�DQ�DOWHUQDWLRQ�RI�JOLVVDQGL�RI�VWULQJ�LQVWUXPHQWV��
SL]]LFDWL�DQG�SHUFXVVLRQ�RI�WKH�RUFKHVWUD��UHFDOOLQJ�LQ�SDUWLFXODU�WKH�ZULWLQJ�RI�$QDORJLTXH�$�������������
+HUH�ZH�KDYH�WKH�DEVWUDFW�H[SUHVVLRQ�RI�D�P\VWHULRXV�YLVXDO�DQG�VRXQG�XQLYHUVH��D�XQLYHUVH�RVFLOODWLQJ�
EHWZHHQ� WHOOXULF� DQG�FRVPLF�HQHUJ\��7KH� DXWKRUV�RI� WKH� ILOP� WKXV� H[SHULPHQW�ZLWK� WKH�SRVVLELOLWLHV�RI�
DEVWUDFWLRQ�� $V� IRU�2ULHQW�2FFLGHQW�� WKLV� HOHFWURDFRXVWLF� SLHFH� LV� SDUW� RI� ;HQDNLV
� VHULHV� RI�PXVLTXH�
FRQFUqWH� SLHFHV�� ,W� FHOHEUDWHV� WKH� UHODWLRQVKLS� EHWZHHQ� SHRSOHV�� EHWZHHQ� (DVW� DQG�:HVW�� LW� VKLIWV� WKH�
OLVWHQLQJ� DQG� YLHZLQJ� H[SHULHQFH� WKURXJK� WKH� SOD\� RI� FRQWUDVWV� EHWZHHQ� GLIIHUHQW� VRXQG� PDWHULDOV��
HYRNLQJ�D�NLQG�RI�GLDORJXH�IURP�RQH�FXOWXUH�WR�DQRWKHU��WUDQVLWLRQV�IURP�DQ�HDUOLHU�WLPH�WR�D�IXWXUH�WLPH���

$�IHZ�\HDUV�ODWHU��SHUIRUPDQFHV�FRPELQLQJ�ODVHU�EHDPV�DQG�HOHFWURDFRXVWLFV�ZLOO�IRUP�DQRWKHU�W\SH�RI�
H[WHQVLRQ�RI� WKH� LGHD�RI�³LQWHJUDWLQJ� WKH�YLVXDO�DQG�DXGLWRU\�DUWV´�� WKHRULVHG�E\�;HQDNLV� LQ�������� WKH�
VSDWLDOL]DWLRQ� SURMHFW� SURSRVHG� WKDW� WKH� SXEOLF� ZHUH� DUWLVWLFDOO\� DQG� SK\VLFDOO\� LPPHUVHG� �'HODODQGH�
������������������LQ�DOO�GLPHQVLRQV�RI�WKH�ZRUN��DQG�²�LQ�WKH�ZDNH�RI�WKH�3KLOLSV�3DYLOLRQ�DQG�LWV������
3RqPH�pOHFWURQLTXH�²�WR�PDNH�VRXQG�DQG�YLVXDO�JHVWXUHV�FRH[LVW�LQ�WKH�VSDFH�LQ�ZKLFK�WKH�DXGLHQFH�LV�
VWDQGLQJ�� )RU� ,GRO� $PHVKD� 6SHQWD� FRPSRVHG� E\� ;HQDNLV� IRU� WKH� ,UDQ�7XUNH\�3DNLVWDQ� 3DYLOLRQ�� DQG�
+LELNL� +DQD� 0D� FRPSRVHG� IRU� WKH� -DSDQ� ,URQ� DQG� 6WHHO� )HGHUDWLRQ� 3DYLOLRQ� DW� WKH� ����� 2VDND�
([KLELWLRQ��WKH�VSHFWDWRUV�DUH�QRW�LQYLWHG�WR�VHH�REMHFWV�RQ�GLVSOD\��EXW�WR�H[SHULHQFH�SURMHFWHG�VRXQGV�
DQG�OLJKWV��WR�EH�LPPHUVHG�LQ�HQYLURQPHQWV��WR�EH�LQ�DQ�HQYHORSLQJ�UHODWLRQVKLS���;HQDNLV���������DQ�³�
µH[SHULHQWLDO¶� SODFH´� �1LWVFKNH� ������ ������ WKDQNV� WR� WKH� SULQFLSOH� RI� VRXQG� URXWHV � �DQG� PXOWLSOH�
VSKHULFDO�VSHDNHUV�DUUDQJHG�LQ�WKH�VSDFH����

�����6WHHO�VRQJ��VRXQG�ILHOG�DQG�EUXWDOLVW�DUFKLWHFWXUH�

/HW
V� WDNH�D� ORRN�DW� WKLV�3DYLOLRQ�RI� WKH� -DSDQ� ,URQ�DQG�6WHHO�)HGHUDWLRQ�DW�([SR
�����GHVLJQHG�E\� WKH�
-DSDQHVH�DUFKLWHFW�.XQLR�0DHNDZD���� WKH�6WHHO�3DYLOLRQ�KDG�WKH�SDUWLFXODULW\�RI�KRVWLQJ�DQ�DXGLWRULXP�
ZLWK� D� FLUFXODU�� FHQWUDO��PRELOH� VWDJH�� FRQWDLQLQJ� D� V\VWHP�RI� VRPH� ���� ORXGVSHDNHUV� DUUDQJHG� LQ� WKH�
VSDFH� DERYH� WKH� DXGLHQFH�� 6SHFLDOO\� SURGXFHG� DFFRUGLQJ� WR� WKH� FRPSRVHU
V� LQWHQWLRQV���� WKLV� EXLOGLQJ�
VWUXFWXUHG� RQ� WKH� EDVLV� RI� D� SDUDOOHOHSLSHG� RI� FRQFUHWH�� VWHHO� DQG� JODVV �� �� FRPSHWHG� ZLWK� RWKHU�
H[SHULPHQWDO�SDYLOLRQV�DW�WKH�H[KLELWLRQ��VXFK�DV�WKH�RULJDPL�IDFHWHG�YROXPH�RI�WKH�3HSVL�3DYLOLRQ�EXLOW�
E\�7DNHQDND�.RPXWHQ
V� WHDP�WR�KRVW�DFWLYH�H[SHULPHQWV��DQ�HQYLURQPHQW�RI�VRXQG�� WDFWLOH��YLVXDO�DQG�
DWPRVSKHULF� LPPHUVLRQV� RI� WKH� PHPEHUV� RI� WKH� (�$�7�� JURXS �� ��³OLYLQJ� UHVSRQVLYH� HQYLURQPHQW´�
�.O�YHU�����������RU�WKH�*HUPDQ�6SKHULFDO�3DYLOLRQ�GHVLJQHG�E\�)ULW]�%RUQHPDQQ�WR�EURDGFDVW�WKH�PXVLF�
RI�.DUOKHLQ]�6WRFNKDXVHQ����DV�DQ�H[WHQVLRQ�RI�LWV�0XVLF�LQ�6SDFH��6WRFNKDXVHQ�>���������@��������

��7R�XVH�WKH�HQYHORSLQJ�WHUP�XVHG�E\�;HQDNLV�LQ�³(VSDFHV�HW�VRXUFHV�G¶DXGLWLRQV�HW�GH�VSHFWDFOHV´���������
��VRXQG�URXWHV�� WHUPV�XVHG�E\�;HQDNLV�DQG�3KLOLSV� WHFKQLFLDQV� LQ� WKH�GHVLJQ�RI� WKH�3KLOLSV�3DYLOLRQ���������6HH���%ULGRX[�
0LFKHO����������������
���6HH�WKH�JUDSKLF�GRFXPHQWV�DQG�SKRWRV�SXEOLVKHG�LQ�5pYROXWLRQV�;HQDNLV��6RORPRV������������������
���.XQLR�0DHNDZD�LV�RQH�RI�WKRVH�-DSDQHVH�DUFKLWHFWV�LQIOXHQFHG�E\�/H�&RUEXVLHU
V�DUFKLWHFWXUDO�PRGHUQLW\��+H�ZRUNHG�LQ�/H�
&RUEXVLHU
V�VWXGLR�LQ�WKH�����V�DV�D�\RXQJ�WUDLQHH��+H�FROODERUDWHG�ZLWK�/H�&RUEXVLHU�RQ�WKH�1DWLRQDO�0XVHXP�RI�:HVWHUQ�
$UW�LQ�7RN\R���������+RZHYHU��KH�ODWHU�GHYHORSHG�KLV�RZQ�DUFKLWHFWXUDO�VW\OH���
���³7KH�VFRUH�KH�>;HQDNLV@�LV�FRPSOHWLQJ�ZLOO�ODVW�VHYHQWHHQ�PLQXWHV��,W�ZDV�FRPPLVVLRQHG�IRU�WKH�-DSDQHVH�SDYLOLRQ�DW�WKH�
2VDND�H[KLELWLRQ��DQG�ZLOO�EH�SHUIRUPHG�LQ�D�KDOO�EXLOW�HVSHFLDOO\�IRU�LW�´��LQ�³/D�SURFKDLQH�V\PSKRQLH�GH�;HQDNLV�VHUD�MRXpH�
VRXV�OHV�IDXWHXLOV�GHV�PpORPDQHV´���������
����$QG�SHUKDSV�D�ELW�RI�WKH�&RUEXVHDQ�PLUDFOH�ER[�LGHD��6HH���0LFKHO�5LFKDUG�������
���(�$�7����([SHULPHQWV� LQ�$UW�DQG�7HFKQRORJ\��DVVRFLDWLRQ�RI�DUWLVWV�DQG�HQJLQHHUV� IRXQGHG� LQ�������EDVHG� LQ�1HZ�<RUN��
GHYHORSLQJ�LQWHUGLVFLSOLQDU\�SURMHFWV�GHYHORSLQJ�LQWHUGLVFLSOLQDU\�SURMHFWV�FRPELQLQJ�DUW�DQG�QHZ�WHFKQRORJLHV��
���7KLV�SURMHFW�LV�DQDO\VHG�LQ�GHWDLO�E\�6pYHULQH�%ULGRX[�0LFKHO��%ULGRX[�0LFKHO��������
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0DHNDZD
V� ZRUN� IRU� WKH� 6WHHO� 3DYLOLRQ� DW� ([SR
��� LV� DQ� H[WHQVLRQ� RI� WKH� VSLULW� RI� WKH� EUXWDOLVW�
DUFKLWHFWXUH�RI�WKH�7RN\R�0HWURSROLWDQ�)HVWLYDO�+DOO��7RN\R�%XQND�.DLNDQ��ZKLFK�KH�GHVLJQHG�EHWZHHQ�
�����������E\� WUDQVSRVLQJ� WKH�&RUEXVLDQ� DUFKLWHFWXUDO� VW\OH� DQG� LQ�SDUWLFXODU� WKH�;HQDNLDQ� V\VWHP�RI�
XQGXODWLQJ�JODVV�SDQHOV�� ,Q� WKLV�YHLQ�� LW� LV�D� WRRO� IRU� WKH�DUWV��DQ� LQVWUXPHQW�RI�-DSDQHVH�PRGHUQLW\�� LQ�
ZKLFK�DUWLVWV�DUH�LQYLWHG�WR�SURGXFH�FRPSRVLWLRQV�DURXQG�WKH�WKHPH�RI�WKH�³VWHHO�VRQJ´�SURSRVHG�E\�WKH�
-DSDQHVH�6WHHO�)HGHUDWLRQ��7KH�EUXWDOLVW�PDWHULDOLW\�RI�WKH�3DYLOLRQ�LV�WKXV�DQ�HVVHQWLDO�HOHPHQW�UXQQLQJ�
WKURXJK� WKH� ZKROH� SURMHFW�� ,WV� UHODWLYHO\� WKLFN� DQG� PDVVLYH� ZDOOV� FRQWUDVW� ZLWK� WKH� LQWDQJLEOH�
DWPRVSKHUHV� RI� WKH� 3HSVL� 3DYLOLRQ� DQG� WKH�PDQ\� EXEEOHV�� VSKHUHV� DQG� LQIODWDEOH� DUFKLWHFWXUHV� LQ� WKH�
H[KLELWLRQ��7KH�SXEOLF
V� LPPHUVLRQ� LQ� WKH�DUWLVWLF�ZRUNV�SURSRVHG� LQ� WKH�YDULRXV� LQWHULRU�VSDFHV�RI� WKH�
6WHHO� 3DYLOLRQ� JRHV� DV� IDU� DV� GHYHORSLQJ� YLVXDO� DQG� VRXQG� H[SHULPHQWV� DURXQG� WDFWLOLW\� DQG� WKH�
H[SUHVVLRQ� RI� WKH� VHQVLWLYH� ERG\��� LQ� WKH� UHFHSWLRQ� DUHD�� YLVLWRUV� FDQ� SOD\� WKH� VRXQG� VFXOSWXUHV� RI� WKH�
%DVFKHW� EURWKHUV�� ,Q� WKH�6SDFH�7KHDWUH�� FHQWUDO� DXGLWRULXP�RI� WKH� 3DYLOLRQ�� DUWLVWV� DQG� FRPSRVHUV� DUH�
LQYLWHG� WR� SURGXFH� QHZ� W\SHV� RI� VRXQG� SLHFHV� LPPHUVLQJ� WKH� DXGLHQFH� LQ� D� VHULHV� RI� HOHFWURDFRXVWLF�
ZRUNV�� UHFDOOLQJ� WKH� VSDWLDOL]DWLRQ� ZRUN� IRU� (GJDU� 9DUqVH
V�3RqPH� pOHFWURQLTXH� DQG� ,DQQLV� ;HQDNLV
�
&RQFUHW�3+�LQ�WKH������3KLOLSV�3DYLOLRQ��
� )RU�WKH�6SDFH�7KHDWUH�LQ�2VDND��;HQDNLV�FRPSRVHG�+LELNL�+DQD�0D��DQ����PLQXWH�VRXQG�SLHFH�
SURGXFHG� LQ� WKH� -DSDQHVH� 1+.� VWXGLR�� FUHDWHG� IURP� YDULRXV� UHFRUGLQJV�� D� FROOHFWLRQ� RI� FDUHIXOO\�
SUHSDUHG� VRXQGV� LQFOXGLQJ� D� WKLQ� VKHHW� RI� VWHHO�� DLUFUDIW� HQJLQHV� DQG� VRPH� WUDGLWLRQDO� -DSDQHVH�
LQVWUXPHQWV��7KLV�;HQDNLDQ�³VWHHO�VRQJ´�SURSRVDO�LV�D�FROODJH�RI�GLIIHUHQW�W\SHV�RI�PL[HG�VRXQG�WH[WXUHV��
IUDJPHQWV� IL[HG�RQ�D�VXSSRUW��GLIIXVHG�E\�D�PXOWLWXGH�RI�VRXUFHV�DUUDQJHG� LQ� WKH�VSDFH��H[WHQGLQJ� WKH�
LQWULQVLF� HIIHFW�RI� VRXQG� WH[WXUH��7KH�QRWLRQ�RI� LQ�EHWZHHQ� WKXV� WDNHV�RQ�D�YHU\�SDUWLFXODU�PHDQLQJ� LQ�
WLPH�DQG�VSDFH��'RHV�WKH�-DSDQHVH�FRQFHSW�RI�0D��㛫�16,  LQ�WKH�WLWOH�RI�;HQDNLV
�SLHFH��+LELNL�+DQD�0D���
OHDG�XV�WR�XQGHUVWDQG�WKDW�VSDFH�DQG�WLPH�DUH�DV�DQ�³µH[SHULHQWLDO¶�SODFH��EHLQJ�QHDUHU�WR�>D@�P\VWHULRXV�
DWPRVSKHUH� FDXVHG� E\� WKH� H[WHUQDO� GLVWULEXWLRQ� RI� V\PEROV´� �1LWVFKNH� ������ "� -DSDQHVH� DUWLVW� .HLML�
8VDPL�FROODERUDWHV�RQ�WKH�SURMHFW�E\�FUHDWLQJ�D�ZRUN�RI�FRORXUHG�ODVHU�EHDPV�UHVSRQGLQJ�WR�WKH�VRXQG�
ILHOG��㡢ሙ���.HLML�8VDPL�������FUHDWHG�E\�WKH�6WHHO�3DYLOLRQ��7KH�SURJUDP�DOVR�LQFOXGHV�ZRUNV�E\�7RUX�
7DNHPLWVX� �&URVVLQJ�� DQG�<XML� 7DNDKDVKL� �<pJXqQ��ZLWK� WKH�PXVLFDO� VWHHO� VFXOSWXUH� E\� )UDQoRLV� DQG�
%HUQDUG� %DVFKHW��� 7KH� -DSDQHVH� 6WHHO� 3DYLOLRQ� DOVR� KRVWV� D� VLQIRQLD� FRQFHUWDQWH��� 1RYHPEHU� 6WHSV�
�������E\�7RUX�7DNHPLWVX� LQFOXGLQJ�WZR�VRORLVWV��-DSDQHVH�IOXWH�DQG�WUDGLWLRQDO�SOXFNHG�LQVWUXPHQWV���
6WLOO�SUHVHUYHG��WKLV�3DYLOLRQ�FXUUHQWO\�KRXVHV�D�SHUPDQHQW�H[KLELWLRQ�DERXW�([SR
����
�
� ,Q� SDUDOOHO� ZLWK� WKLV� FROOHFWLYH� H[SHULHQFH� LQ� 2VDND�� ;HQDNLV� FRQWLQXHG� ZLWK� WKH� ZHOO�NQRZQ�
3RO\WRSHV�VHULHV�WKDW�KH�KDG�LQLWLDWHG�DW�WKH�:RUOG�)DLU�LQ�0RQWUHDO���������+H�WKHQ�FRQFUHWL]HG�KLV�LGHD�
RI�D�³JHVWXUH�RI�OLJKW�DQG�VRXQG´��;HQDNLV��������QRWDEO\�ZLWK�WKH�FUHDWLRQ�RI�WKH�'LDWRSH�DW�WKH�&HQWUH�
*HRUJHV� 3RPSLGRX� �������� )ROORZLQJ� WKHVH� H[SHULHQFHV�� ,DQQLV� ;HQDNLV� SURSRVHG� WKH� &LWp� GH� OD�
PXVLTXH� SURMHFW� LQ� ���������� �XQUHDOLVHG��� ,W� WKXV� UHQHZHG� WKH� GHEDWH� RQ� WKH� GLVWULEXWLRQ� RI� PXVLF��
SURSRVLQJ�D�QHZ�DUFKLWHFWXUDO�PRGHO�WKDW�UHVSRQGV�WR�WKH�GLIIHUHQW�PXVLF�VW\OHV�RI�WKH�ZRUOG��

���7KH�&LWp�GH�OD�PXVLTXH�SURMHFW��������������D�VHWWLQJ�IRU�VRXQGV�WKDW�JRHV�EH\RQG�FOLFKpV�
7KH�KLGGHQ�SDUW�RI� WKH�FUHDWLYH�ZRUN��ZKDW� LV�QRW� VHHQ��ZKDW� LV� LQ� WKH�VKDGRZV��FRQWDLQV� WKH�HVVHQWLDO�
SDUDPHWHUV�IRU�WKH�HODERUDWLRQ�RI�,DQQLV�;HQDNLV
�ZRUN��2I�FRXUVH��IRU�;HQDNLV��WKHRUHWLFDO�H[SORUDWLRQ�LV�
LPSRUWDQW�� KH�PDGH� WKLV� FOHDU� LQ� ������ZKHQ� KH� SURSRVHG� ³VRPH� LGHDV� IRU� WKH� IXWXUH� EXLOGLQJ´� DW�/D�
9LOOHWWH��� ³\RX�KDYH� WR� >���@�ZRUN� LQ� WKH� WKHRUHWLFDO� ILHOG�RWKHUZLVH�\RX�DUH� VODYHV�� WUDSSHG�E\�FOLFKpV´�
�;HQDNLV� ������ �����+H� WKHQ� LQYHVWHG� LQ� WKH� DUFKLWHFWXUDO� UHSUHVHQWDWLRQ� RI� WKH� EXLOGLQJ� WR� RYHUFRPH�
FOLFKpV�DQG�SUHMXGLFHV��:KDW�GR�WKH�VWXG\�PRGHOV�DQG�GUDZLQJV�RI�WKH�FRPSOH[�FDQRSLHV�RI�WKH�&LWp�GH�
OD�PXVLTXH�SURMHFW�FRYHU��LQ�SDUWLFXODU�WKRVH�NHSW�DW�WKH�&LWp�GH�O
DUFKLWHFWXUH�HW�GX�SDWULPRLQH�$UFKLYHV�
G
DUFKLWHFWXUH�GX�;;H�VLqFOH�"�+RZ�PXFK�QRYHOW\�LV�SURSRVHG�LQ�WKLV�DUFKLWHFWXUDO�SURMHFW�"��
�

���7KH�FKDUDFWHU�FDQ�EH�UHDG�DV�PD�RU�NDQ��DV�;HQDNLV�QRWHV��KDQGZULWWHQ�GRFXPHQW��;HQDNLV�DUFKLYHV���7KH�PD�FRQFHSW�ZDV�
GLVVHPLQDWHG�LQ�)UDQFH�LQ������ZLWK�³0D���HVSDFH�WHPSV�GX�-DSRQ´��DQ�H[KLELWLRQ�GHVLJQHG�E\�$UDWD�,VR]DNL�DV�SDUW�RI�WKH�
�����$XWXPQ�)HVWLYDO�LQ�3DULV��
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����&LWp�GH�OD�PXVLTXH�FRPSHWLWLRQ�

'XULQJ�WKH�QDWLRQDO�FRQVXOWDWLRQ�RI�DUFKLWHFWV�IRU�WKH�IXWXUH�&LWp�GH�OD�0XVLTXH�GH�OD�9LOOHWWH����;HQDNLV�
UHVSRQGV�DV�DQ�³$UFKLWHFW�&RPSRVHU�´��2UJDQLVHG�LQ�WZR�VWDJHV��WKLV�QDWLRQDO�FRQVXOWDWLRQ�RI�DUFKLWHFWV�
ILUVW�VHOHFWHG�WKUHH�SURMHFWV��0DULH�3HWLW�0D[LPH�.pWRII���&KULVWLDQ�GH�3RUW]DPSDUF���$ODLQ�6DUIDWL��IURP�
WKH� VNHWFKHV� RI� ��� WHDPV���� 7KH� MXU\� WKHQ� GHFLGHG� WR� LQYHVW� LQ� WKH� 3RUW]DPSDUF� WHDP
V� SURSRVDO� WKDW�
SURSRVHV�VSDFHV�LQ�ZKLFK�VHYHUDO�LQWHUUHODWHG�JHRPHWULF�ILJXUHV�SOD\�WRJHWKHU��D�V\VWHP�RI�³VHTXHQFHV�RI�
SODFHV�DQG�REMHFWV´�OLQNHG�WR�WKH�VSDFHV�RI�WKH�3DUF�GH�OD�9LOOHWWH�DQG�RI�WKH�JDOOHU\�GHVLJQHG�E\�%HUQDUG�
7VFKXPL�� 3URSRVLQJ� LQ� SDUWLFXODU� D� ³PXVLFDO� VWUHHW´� GHVLJQ�� RU� D� ³VSLUDO� ZLQGLQJ´� �&KULVWLDQ� GH�
3RUW]DPSDUF� ������ ;;9,��� WKH� SURMHFW� DSSHDUV� WR� EH� GHVLJQHG� DFFRUGLQJ� WR� FRPSRVLWLRQDO� GHVLJQ�
SULQFLSOHV�� +RZHYHU�� LW� LV� FDXWLRXVO\� OLPLWHG� WR� WKH� VWLOO� UHODWLYHO\� DUWLVDQDO� DQG� WUDGLWLRQDO�
UHSUHVHQWDWLRQDO�WRROV�DYDLODEOH�DW�WKH�WLPH��FRPSXWHU�WRROV�DQG�FRPSXWHU�JHQHUDWHG�LPDJHV�VWLOO�EHLQJ�LQ�
WKHLU� LQIDQF\� LQ�)UHQFK� DUFKLWHFWXUDO� DJHQFLHV�� ,Q� FRQWUDVW� WR�;HQDNLV
� SURSRVDO�� KH� SURSRVHG� D� SODVWLF�
FRPSRVLWLRQ�E\�IUDJPHQWDWLRQ�RI�VSDFHV��VRPHZKDW�GLVSHQVLQJ�ZLWK�WKH�FRPSOH[�IRUPV�WKDW�ZRXOG�KDYH�
UHTXLUHG�H[WHQVLYH�FROODERUDWLYH�ZRUN�ZLWK�D� WHDP�RI�HQJLQHHUV��7KH�-XQH������LVVXH�RI� WKH�PDJD]LQH�
O
$UFKLWHFWXUH�G
$XMRXUG
KXL�SUHVHQWHG�DOO�WKH�SURSRVDOV��ZLWK����SKRWRV�RI�PRGHOV��LQFOXGLQJ�WKH�PRGHO�
RI�WKH�³,DQQLV�;HQDNLV���-��/��9pUHW´�SURMHFW��)RU�WKLV�FRPSHWLWLRQ��,DQQLV�;HQDNLV�FDOOHG�RQ�-HDQ�/RXLV�
9pUHW�� DQ� DUFKLWHFW�ZKRP�KH� KDG� NQRZQ� DW� WKH�/H�&RUEXVLHU�ZRUNVKRS� LQ� WKH� HDUO\� ����V��7KH� WHDP�
IRUPHG� DURXQG� ;HQDNLV� DQG� 9pUHW� LQFOXGHG� DVVLVWDQW� DUFKLWHFWV� DQG� D� VWUXFWXUDO� HQJLQHHU�� 1LFRV�
&KDW]LGDNLV��RI�*UHHN�RULJLQ��JUDGXDWH�RI� WKH�$WKHQV�3RO\WHFKQLF� �OLNH�;HQDNLV���&KDW]LGDNLV�KDG�PHW�
-HDQ�/RXLV� 9pUHW� DQG� ,DQQLV� ;HQDNLV� DW� WKH� /H� &RUEXVLHU� ZRUNVKRS�� VLQFH� ����� ZKHQ� KH� ZDV� DQ�
HQJLQHHU�LQ�WKH�$7%$7�GHVLJQ�RIILFH���

����/DQGVFDSHV�RI�FORXGV��KLOOV��YDOOH\V��LVODQGV�

7KH�PRGHOV�SURGXFHG�IRU�WKH�&LWp�GH�OD�PXVLTXH�FRPSHWLWLRQ�WKHUHIRUH�SUHVHQWHG�D�FROODERUDWLYH�SURMHFW�
UHVSHFWLQJ� WKH�HOHPHQWV�RI� WKH�FRPSHWLWLRQ�SURJUDP��7KH�VSHFLILFLW\�RI� WKH�;HQDNLV�9pUHW�SURMHFW�ZDV�
EDVHG�RQ�WKH�GHVLJQ�RI�WZR�ODUJH�XPEUHOODV�ZLWK�DXWRQRPRXV�DQG�UHODWLYHO\�FRPSOH[�YROXPHV��$OPRVW�
RULJDPL��WKHVH�YROXPHV�DUH�VWUXFWXUHG�LQ�VHOI�VXSSRUWLQJ�SDUDERORLG�YHLOV��KRVWLQJ�WKH�GLIIHUHQW�VSDFHV�RI�
WKH�&LWp�GH�OD�0XVLTXH�SURJUDP��ORFDWHG�RQ�HLWKHU�VLGH�RI�WKH�3ODFH�GH�OD�)RQWDLQH�DX[�OLRQV��7KH�SURMHFW�
ZDV� WKHQ�DUWLFXODWHG�ZLWK� WKH�XUEDQ� VSDFH� DQG� WKH�3DUF�GH� OD�9LOOHWWH�� DFFRUGLQJ� WR� WKH�SKRWRPRQWDJH�
ZLWK� LQOD\�RI�D�KDQG�GUDZQ�D[RQRPHWU\�GHOLYHUHG� LQ�WKH�FRPSHWLWLRQ�ILOH��7KLV�SKRWRPRQWDJH�VKRZV�D�
FRQFUHWH� YLHZ� RI� WKH� VRXWKZHVWHUQ� DUHD� RI� WKH� SURMHFW�� ³IURP� WKH� URRI� RI� WKH� DXGLWRULXP ��´�� 7KH�
DXGLWRULXP� EXLOGLQJ�� SDWDWRwGH �� ��;HQDNLV� ������� FRQFHLYHG� LQ� FRQFUHWH� FRYHUHG� ZLWK� ZRRG�� LV�
LQGHSHQGHQW�RI�WKH�V\VWHP�RI�KXOOV��WKLQ�YHLOV��URRI�YHLOV��.DQDFK����������FRYHULQJ�DQG�VWUXFWXULQJ�WKH�
ZKROH�EXLOGLQJ��7KH�H[SHULPHQWDO�URRP�LV�D�NLQG�RI�ODUJH�PXOWLPHGLD�VSDFH��9pUHW�;HQDNLV����������IUHH�
IURP�WUDGLWLRQDO�FRQFHUW�KDOO�PRGHOV��DQG��RI�FRXUVH��WRWDOO\�IUHH�IURP�WKH�PRGHUQ�&RUEXVLDQ�ODQJXDJH��
+HUH� ZH� FDQ� VHH� WKDW� -HDQ�/RXLV� 9pUHW� FROODERUDWHG� LQ� WKH� SURMHFW� LQ� KDUPRQ\� ZLWK� WKH� ;HQDNLDQ�

���,Q� ������ -DFN� /DQJ�ZDV� DVNHG� WR� GHYHORS� D� ©�0LVVLRQ� GH� UpIOH[LRQ� VXU� O
LGpH� G
XQH� FLWp� GH� OD� PXVLTXH�ª� �0LVVLRQ� IRU�
UHIOHFWLRQ�RQ�WKH�LGHD�RI�D�PXVLF�FLW\��IROORZLQJ�-DFN�/DQJ
V�SURSRVDOV�WR�)UDQoRLV�0LWWHUDQG���³<RXU�SUHVLGHQF\��HYHQ�PRUH�
WKDQ�WKDW�RI�\RXU�SUHGHFHVVRUV��PXVW�EH�PDUNHG�E\�D�IHZ�H[HPSODU\�DFKLHYHPHQWV��<RX�QR�GRXEW�UHPHPEHU�WKH�JUHDW�SURMHFW�
WKDW�\RX�SUHVHQWHG�WR�81(6&2�FRQFHUQLQJ�WKH�HVWDEOLVKPHQW�RI�D��%HDXERXUJ�RI�0XVLF��DW�/D�9LOOHWWH��,I�WKLV�SURMHFW�LV�WR�
VXFFHHG�� LW� LV�HVVHQWLDO� WKDW� WKH�0LQLVWHU�RI�&XOWXUH�KDV� WKH�XSSHU�KDQG� LQ� WKH�HQWLUH� OD�9LOOHWWH�RSHUDWLRQ�´�1RWH�IURP�-DFN�
/DQJ� WR� )UDQoRLV�0LWWHUUDQG�� ���0D\� ������ �$UFKLYHV� RI� -DFN�/DQJ�� ,QVWLWXW�0pPRLUHV� GH� O
eGLWLRQ�&RQWHPSRUDLQH��� VHH�
7KRPDV�+pOLH�� ³/¶DUFKLWHFWXUH� GHV� GpFLVLRQV��8Q� SUpVLGHQW�EkWLVVHXU� GDQV� OH� WRXUQDQW� GH� OD� ULJXHXU´�� LQ�*RXYHUQHPHQW� HW�
DFWLRQ�SXEOLTXH��YRO�����SS��������KWWSV���GRL�RUJ���������JDS�����������&DLUQ�LQIR���������������
���7KH����WHDPV�VHOHFWHG�DUH�DV�IROORZV������$UFKLSOXV��-��%HUQDUG�HW�)��6ROHU�����2��%DXGU\����+��*DXGLQ����(��HW�2��*LUDUG����
)�� +�� -RXUGD�� *�� 3HUUDXGLQ� ��� 0�� .DJDQ� ��� 0�� 3HWLW�� 0�� .pWRII� ��� 0DXULRV� ��� *�� &ODSRW� ���� -�� /�� 3HOOHULQ� ���� &K�� GH�
3RUW]DPSDUF� ���� (�� 5RELQ� ���� $�� 6DUIDWL� ���� -�� 3�� 9LJXLHU�� -�� )�� -RGU\� ���� ,DQQLV� ;HQDNLV�� -�� /�� 9HUHW�� � �/¶$UFKLWHFWXUH�
G¶$XMRXUG¶KXL�������;;,���
���&HQWUH�G¶DUFKLYHV�G¶DUFKLWHFWXUH�GX�;;qPH�VLqFOH��-HDQ�/RXLV�9pUHW�$UFKLYHV��
���$FFRUGLQJ�WR�WKH�WHUP�QRWHG�LQ�WKH�D[RQRPHWULF�FRPSHWLWLRQ�GUDZLQJ�E\�,DQQLV�;HQDNLV��0DUFK��������
���7HUPV�RI�;HQDNLV�DQG�9pUHW���������
���3URMHFW��0DUFK�������

��� &HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV���



WKHRUHWLFDO� HOHPHQWV� FOHDUO\� VWDWHG� LQ� WKH� ����� WH[W� WR� UHIRUP� WUDGLWLRQDO� RSHUD�� 5RRI� YHLOV�� FRPSOH[�
FDQRSLHV�DQG�XQGXODWLQJ�JODVV�SDQHOV�DUH�XVHG�WR�UHGXFH�WKH�IURQWDO�DVSHFW�RI�WKH�VWDJH��
�
7KLV�SDWDWRwG� FRQFHUW� KDOO�� GHVLJQHG�DFFRUGLQJ� WR� WKH�ZHOO�NQRZQ�³ER[�ZLWKLQ� D�ER[´�SULQFLSOH�� LV� DQ�
pFULQ�GH�PXVLTXH�IRU�WKH�GHVLJQHUV��;HQDNLV�������RU�pFULQ�GHV�VRQV��;HQDNLV�9pUHW��������7KH�KDOO�FDQ�
EH�WUDQVIRUPHG�WKDQNV�WR�WKH�QXPHURXV�SRVVLELOLWLHV�RI�VFHQLF�DUUDQJHPHQWV��KLOOV��WLHUV��DXGLHQFH�LQ�WKH�
FHQWUH� RU� RQ� WKH� SHULSKHU\����� WKXV� PHHWLQJ� WKH� UHTXLUHPHQWV� RI� WKH� PXVLF� WKDW� ;HQDNLV� NQHZ� DV� D�
FRPSRVHU��:KLOH�WKH�IRUPDO�FRPSOH[LW\�RI�WKH�SURMHFW�PDNHV�LW�SRVVLEOH�WR�UHJXODWH�WKH�DFRXVWLFV�RI�WKH�
VSDFHV��LW�DERYH�DOO�LQWHJUDWHV�WKH�VHQVLWLYH�H[SHULHQFH�RI�WKH�VSHFWDWRU��SODFHG�RQ�LVODQGV��;HQDNLV�9pUHW�
������ DQG�FORXGV� �;HQDNLV� �������� ³7KH� VSHFWDWRU�� VXVSHQGHG� LQ� VSDFH� OLNH� D� VSLGHU� DW� WKH� HQG� RI� LWV�
WKUHDG��VKRXOG�QR�ORQJHU�KDYH�WKH�IHHOLQJ�RI�OLYLQJ�RQ�D�SODQ��EXW�LQ�WKUHH�GLPHQVLRQV´��;HQDNLV�������
������
7KH�DUFKLWHFWXUDO�SURSRVDO�UHPDLQV�H[SHULPHQWDO��LQ�WKH�LPDJH�RI�;HQDNLDQ�PXVLFDO�WKRXJKW���LW�UHPDLQV�
LQ� WKH� VWDWH� RI� D� ³PDWUL[� RI� LGHDV´� �;HQDNLV� ������ ������� ���� 7KH� &LWp� GH� OD� PXVLTXH� SURMHFW� LV� DQ�
H[WHQVLRQ�RI�WKLV�LGHD��XQOHVV�LW�DOVR�HYRNHV�D�UHPLQGHU�RI�WKH�JOLVVDQGL�³ZDYHV´�RI�WKH�FRPSRVHU
V�ILUVW�
RUFKHVWUDO�SLHFH��0HWDVWDVLV���������DQG�WKH�SDUDERORLGDO�FXUYHV�RI�WKH�3KLOLSV�3DYLOLRQ�IURP�ZKLFK�WKH�
VSHFWDWRU�OLVWHQHU�³VXIIHUV�WKH�LQIOXHQFH´��;HQDNLV��������
�
/DQGVFDSHV� RI� FORXGV� �;HQDNLV� ������� KLOOV�� YDOOH\V�� LVODQGV� �;HQDNLV� ������� 7KLV� YRFDEXODU\� VHHPV�
DOPRVW� WR� HFKR� WKH�ZRUGV�RI� WKH�DUFKLWHFW� RI� WKH�%HUOLQ�3KLOKDUPRQLF�� EXLOW� VRPH� WZHQW\�\HDUV� HDUOLHU�
������������� +DQV� 6FKDURXQ�� 7KLV� LV� KRZ� 6FKDURXQ� GHVFULEHV� WKH� QHZ� %HUOLQ� 3KLOKDUPRQLF�� DQG� LQ�
SDUWLFXODU�WKH�VR�FDOOHG�YLQH\DUG�KDOO���³WKH�VKDSH�RI�WKH�KDOO�LV�LQVSLUHG�E\�D�ODQGVFDSH��,W�LV�FRQFHLYHG�DV�
D� YDOOH\� DW� WKH� ERWWRP� RI� ZKLFK� LV� WKH� RUFKHVWUD� VXUURXQGHG� E\� µYLQH\DUGV¶� RQ� WKH� KLOOVLGH�� 7KLV�
µODQGVFDSH¶�LV�PDWFKHG�E\�WKH�µILUPDPHQW¶�RI�WKH�FHLOLQJ��,WV�VKDSH�LV�UHPLQLVFHQW�RI�D�WHQW�´��6FKDURXQ�
���������7KH�;HQDNLDQ�SURMHFW�HFKRHV�WKLV��WKH�LGHD�RI�WKH�SXEOLF�VRXUFH�UHODWLRQVKLS�LV�WKHQ�WUDQVODWHG�
LQWR� VSDFH� E\� ³KLOOV� RU� LVODQGV�� YDOOH\V� RQ�ZKLFK� WKH� OLVWHQHUV�VSHFWDWRUV� IDFH� HDFK� RWKHU� RU� WXUQ� WKHLU�
EDFNV´�� ³YDULDEOH� DUUDQJHPHQWV´�� D� ³SURJUDPPDEOH� DQG� FRPSXWHULVHG´� IORRU� �;HQDNLV�9pUHW�� �������
'RHV� WKLV� YRFDEXODU\� DOORZ� GHVLJQHUV� WR� DFKLHYH� D� UHODWLYHO\� LPPDWHULDO� DUFKLWHFWXUH�� LQVSLUHG� E\�
XQGXODWLQJ�HOHPHQWV�RI�D�ODQGVFDSH�"�

���,DQQLV�;HQDNLV��©�/HV�WURLV�SDUDEROHV�ª���������
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�� ;HQDNLDQ�SURMHFW���WKH�HQLJPD�RI�-DSDQ
7KH� UHIHUHQFH� WR� WKH�2ULHQW�� WR� -DSDQHVH� DUW� LQ� SDUWLFXODU��ZH� WDONHG� DERXW� LQ� FRQQHFWLRQ�ZLWK�+LELNL�
+DQD�0D�E\�;HQDNLV��%XW�RXU�K\SRWKHVLV�LV�WKDW�WKLV�H[SHULHQFH�VHHPV�WR�UXQ�WKURXJK�WKH�;HQDNLDQ�&LWp�
GH�OD�0XVLTXH�SURMHFW��HYHQ�LI�WKLV�LV�QRW�FOHDU��&HUWDLQ�GRFXPHQWV�KHOG�LQ�WKH���WK�FHQWXU\�DUFKLWHFWXUH�
DUFKLYHV�RI� WKH�&LWp�GH� O
DUFKLWHFWXUH�HW�GX�3DWULPRLQH� LQ�3DULV�VHHP�WR�VXSSRUW� WKLV�YLHZ���+LURVKLJH
V�
HQJUDYLQJ��1DUXWR
V�ZKLUOSRROV��UHSURGXFLQJ�WKH�³QRLV\�JDWH´�RI� WKH�,QODQG�6HD�LQ�WKH�$ZD�UHJLRQ�� WKH�
HDVWHUQ�JDWHZD\�WR�-DSDQ��-DSDQHVH�ZRPHQ�VDLOLQJ�RQ�WKH�ZDYHV�RU�ZDONLQJ�RQ�WKH�HGJH�RI�WKH�UHHIV�RI�D�
EHDFK��SOD\LQJ�WKH�IOXWH��WKH�IROGV�DQG�XQGXODWLRQV�RI�GUHVVHV��DOO�WKHVH�LPDJHV�IRXQG�LQ�WKH�-HDQ�/RXLV�
9pUHW�DUFKLYHV�DORQJVLGH�WKH�PRGHOV�RI�WKH�&LWp�GH�OD�PXVLTXH�SURMHFW24��DUH�SRVVLEOH�UHIHUHQFHV�IRU�WKH�
GHVLJQ� RI� WKH� &LWp� GH� OD� PXVLTXH� SURMHFW�� %ODFN�DQG�ZKLWH� SKRWRJUDSKV� �-HDQ�/RXLV� 9pUHW� DUFKLYHV��
OLVWLQJ�YDULRXV�PRGHOV�RI�WKH�&LWp�GH�OD�PXVLTXH�SURMHFW�FDQ�EH�VHHQ��DOWHUQDWLQJ�ZLWK�UHSUHVHQWDWLRQV�RI�
-DSDQHVH�SULQWV��:H�NQRZ�WKDW�;HQDNLV�DSSUHFLDWHG�WKH�UHSURGXFWLRQ�RI�+RNXVDL
V�ZDYH��ZKLFK�ILJXUHG�
SURPLQHQWO\�LQ�KLV�VWXGLR�RIILFH��7KLV�LV�RI�FRXUVH�D�UHIHUHQFH�WR�/D�0HU�E\�&ODXGH�'HEXVV\��ZKR�ZDV�
KLPVHOI�IDVFLQDWHG�E\�WKH�)DU�(DVW�DQG�-DSDQHVH�SULQWV��2QH�PLJKW�DOVR�ZRQGHU�ZKHWKHU�WKH�SURMHFW�GRHV�
QRW� ERUURZ� VRPH�HOHPHQWV� IURP� WKH� WKHDWUH�1R� -DSDQHVH25�WKDW�;HQDNLV� KDG�GLVFRYHUHG� LQ� ������7KH�
UHIHUHQFH� WR� -DSDQHVH� DUFKLWHFWXUH��ZKLFK�;HQDNLV� GHVFULEHV� LQ� D� ����� WH[W��PD\�KDYH� OHG�;HQDNLV� WR�
VNHWFK�RXW� VRPH�SDUWLFXODU� HOHPHQWV�RI� WKLV�XQUHDOL]HG�SURMHFW��� ³VLPSOLFLW\�RI� IRUPV´�� ³FRPELQDWLRQ´��
³LQWHUQDO�µPRELOLW¶´��;HQDNLV��������'RHV�WKH�&LWp�GH�OD�PXVLTXH�SURMHFW�RXWOLQH�D�JHVWXUH�WRZDUGV�WKH�
2ULHQW��D�VLJQ�RI�D�VKLIW�LQ�IRFXV�"�7KHVH�SKRWRJUDSKV�DUH�DQ�HQLJPD��XQOHVV�WKH\�DUH�MXVW�DQ�DQHFGRWH��
ZLWKRXW�DQ\�UHODWLRQVKLS�WR�WKH�SKRWRJUDSKV�RI�WKH�PRGHOV����

�� $�IXWXUH�IRU�WKH�³HQYHORSLQJ�VSDWLDO�UHODWLRQVKLS´
(QYHORSLQJ�� WKLV� DGMHFWLYH� LV� XVHG� E\�;HQDNLV�� LQ� ©�(VSDFHV� HW� VRXUFHV� G
DXGLWLRQV� HW� GH� VSHFWDFOHV�ª�
��������WR�FKDUDFWHULVH�WKH�PRGHO�RI�DQFLHQW�*UHHN�WKHDWUH���³WKH�VRXUFHV�DUH�LQ�WKH�FHQWUH��WKH�DXGLHQFH�
DURXQG��RQ�D�SODQ��LQ�D�ERZO�RU�LQ�D�VSKHUH�>���@��7KH�DQFLHQW�*UHHN�WKHDWUH�LV�D�ILUVW�HQYHORSLQJ�VSDWLDO�
UHODWLRQVKLS�´�+RZHYHU�� WKH� WHUP�VHHPV� WR�UHIHU� WR� WKH�QHZ�SDUDGLJP�RI� WKH���VW�FHQWXU\�FRQFHUW�KDOO��
7KH�XQVXFFHVVIXO�DUFKLWHFWXUDO�SURSRVDO�E\�,DQQLV�;HQDNLV�DQG�-HDQ�/RXLV�9pUHW�DSSHDUV�WR�EH�WKH�EHDUHU�
RI�D�UHQHZHG�UHIOHFWLRQ��FHQWUHG�RQ�WKH�GHVLJQ�RI�DQ�H[SHULPHQWDO��QRQ�SRO\YDOHQW�KDOO��EXW�HQYHORSLQJ�
�;HQDNLV� >����@� ������� 7KXV�� WKH� QRWLRQV� RI� HQYHORSH� DQG� HQYHORSLQJ� URRP�ZHUH� WR� EHFRPH� GULYLQJ�
IRUFHV�IRU�RWKHU�SURMHFWV� LQ�WKH�IROORZLQJ�GHFDGHV��,Q�WKH������SDSHU��;HQDNLV�������������� ��;HQDNLV�
H[SODLQV�ZKDW�KH�PHDQV�E\�HQYHORSH��$FFRUGLQJ�WR�KLP��WKH�HQYHORSH�LV�V\QRQ\PRXV�ZLWK�WKH�HOHJDQFH�
RI�WKH�PDWHULDO�DW�WKH�³OLPLW�RI�WKH�XQEXLOGDEOH´��³7KH�HQYHORSH�GRHVQ
W�KDYH�WR�EH�XQLTXH�EHFDXVH�WKHUH�
DUH� ORWV� RI� WKLQJV� ODLG� RXW� RQ� WKH� SHULSKHU\´��1HYHUWKHOHVV�� LW�ZDV� QRW� XQWLO� WKH� EHJLQQLQJ� RI� WKH� ��VW�
FHQWXU\�WKDW�WKH�UHIOHFWLRQ�ZDV�WDNHQ�XS�DJDLQ�DQG�FRQFUHWL]HG��SDUWLFXODUO\�LQ�)UDQFH���³D�PRGHO�IRU�WKH�
WUDQVPLVVLRQ�RI�FRQWHPSRUDU\�FUHDWLRQ´��%D\OH�������DLPHG�DW� WKH�³GHPRFUDWLVDWLRQ�RI�PXVLFDO� OLIH26´ 
VXSSRUWHG�E\�3LHUUH�%RXOH]�DQG�/DXUHQW�%D\OH��7KXV��WKH�WHUP�HQYHORSLQJ�LV�XVHG�WRGD\�WR�GHVFULEH�WKH�
W\SH�RI�FRQFHUW�KDOO�LQ�WKH�3KLOKDUPRQLH�GH�3DULV�WKDW�WKH�DUFKLWHFW�%ULJLWWH�0pWUD�GHVLJQHG�ZLWK�KHU�WHDP�
RQ� WKH�/D�9LOOHWWH�VLWH��DV�DQ�DVVRFLDWH�DUFKLWHFW�DW�$WHOLHUV�-HDQ�1RXYHO� �����������27�� -HDQ�1RXYHO
V�
SURMHFW� LV�D�³FDOP�UHOLHI´�ZLWK�³QXDQFHV�RI�SHDUO\�WRQHV´�� WKH�³JUH\�DQG�VLOYHU�IROGV�RI� WKH�EXLOGLQJ28´�
�1RXYHO��GHYHORS�D�TXDVL�EDURTXH�DUFKLWHFWXUH��$W�WKH�VDPH�WLPH��%ULJLWWH�0pWUD�LV�VHWWLQJ�XS�WKH�SURMHFW�

�� �7KHVH� GRFXPHQWV� ZHUH� SUHVHQWHG� DW� WKH� ©�,DQQLV� ;HQDNLV�� HQWUH� OHV� PRQGHV�ª� H[KLELWLRQ� �6pYHULQH� %ULGRX[�0LFKHO�
H[KLELWLRQ�FXUDWRU���+DOOH�DX[�VXFUHV���/HDUQLQJ�FHQWHU�GH�'XQNHUTXH��-DQXDU\���)HEUXDU\�������
���;HQDNLV�ZDV�³DWWUDFWHG�E\�WKH�VRXQGV�RI�WKH�-DSDQHVH�1R
�ZLWK�WKHLU�YHU\�LQWHQVH�FRQWUDVW�EHWZHHQ�WKH�VPDOO�IOXWHV�DQG�WKH�
SHUFXVVLRQ´�� �6HH��� ,DQQLV�;HQDNLV� LQWHUYLHZ�E\�)UDQoRLV�%HUQDUG�0kFKH� LQ�5HYXH�0XVLFDOH�� Q����������S�� ����� ,Q�������
;HQDNLV�ZDV�LQYLWHG�WR�SDUWLFLSDWH�LQ�WKH�,QWHUQDWLRQDO�(DVW�:HVW�&RQJUHVV�LQ�7RN\R�DW�WKH�0HWURSROLWDQ�)HVWLYDO�+DOO��7RN\R�
(DVW�:HVW�0XVLF�(QFRXQWHU�&RQIHUHQFH���,DQQLV�;HQDNLV��³7KH�5LGGOH�RI�-DSDQ´��LQ�7KLV�LV�-DSDQ��Q����������SS���������
���2IILFLDO�WHUPV�LQ�UDSSRUW�GH�OD�FRPPLVVLRQ�GHV�ILQDQFHV�Q������±�DQQH[H�Q����GH�O¶$VVHPEOpH�QDWLRQDOH����2FWREHU������
�KWWSV���ZZZ�DVVHPEOHH�QDWLRQDOH�IU����EXGJHW�SOI�����E�����W,,,�D���DVS����
���6KH�KDV�FROODERUDWHG�ZLWK�$WHOLHUV�-HDQ�1RXYHO�DV�DVVRFLDWH�DUFKLWHFW�IRU� WKH�3KLOKDUPRQLH�GH�3DULV�FRQFHUW�KDOO�DQG�WKH�
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QHHGV��DOWHULQJ�WKH�W\SHV�RI�KDOO�IRUPDW��GHVLJQLQJ�D�QHZ�PRGHO�UHVXOWLQJ�IURP�WKH�FURVV�IHUWLOLVDWLRQ�RI�
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3KLOKDUPRQLH�GH�3DULV��7KXV��³WKH�VSLULW�WKDW�XQGHUOLHV�WKH�DHVWKHWLFV�RI�WKH�EXLOGLQJ�>���@�LV�OLJKWQHVV��WKH�
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$UFKLYHV�)DPLOOH�;HQDNLV��
$$0��$VVRFLDWLRQ�$UFKLWHFWXUH�	�0XVLTXH��
DQG�DOO�WKRVH�ZKR�VXSSRUWHG�PH�LQ�WKLV�ZRUN��VSHFLDO�WKDQNV�WR�.DWKH�*XVWDYH�IRU�KHU�SURRIUHDGLQJ�
LQ�(QJOLVK���

5HIHUHQFHV�
%D\OH�� /DXUHQW�� ³OHV� IDLWV� QRXV� GRQQHURQV� UDLVRQ�´� ,QWHUYLHZ� E\� -HDQQH�0DUWLQH� 9DFKHU�� -RXUQDO�
FRQFHUWFODVVLF�FRP��'HFHPEHU�����������
%UHOHW�� *LVqOH�� ³/D�0XVLTXH�� DUFKLWHFWXUH� WHPSRUHOOH�´� -RXUQDO� GH� 3V\FKRORJLH�� HGLWHG� E\� 3LHUUH�
-DQHW��*HRUJHV�'XPDV���������3DULV���$OFDQ�38)�������������
%UHOHW��*LVqOH��³0XVLTXHV�H[RWLTXHV�HW�YDOHXUV�SHUPDQHQWHV�GH�O¶DUW�PXVLFDO�´�5HYXH�SKLORVRSKLTXH�
�-DQXDU\�0DUFK���������������

���³7R�DVN�IRU�D�KDOO�ZLWK�DQ�HQYHORSLQJ�GHVLJQ�WKDW�FDQ�EH�WUDQVIRUPHG�ZLWK�D�UHDOO\�LQQRYDWLYH�DQG�HIILFLHQW�PRGXODULW\��,�
KDG�PDQ\�TXHVWLRQV�DERXW�WKH�W\SH�RI�FRQFHUWV�WKDW�FRXOG�EH�SURPRWHG�´��%D\OH���������
���([WUDFW� IURP�³UqJOHPHQW�GX� FRQFRXUV�GH�PDvWULVH�G¶°XYUH��&RQVWUXFWLRQ�G¶XQH�JUDQGH� VDOOH�GH� FRQFHUW�GH� OD�3DUF�GH� OD�
9LOOHWWH�� 3DULV�� ��qPH� DUURQGLVVHPHQW´�� FRPSHWLWLRQ� QRWLFH� ������ ³FRQFRXUV� UHVWUHLQW� LQWHUQDWLRQDO� GH� PDvWULVH� G¶°XYUH´��
RUGRQQDQFH�Q�������������-XQH�������
���%ULJLWWH�0pWUD��&RQIHUHQFH�GLVFXVVLRQ�©��$UFKLWHFWXUH�6\PSKRQLTXH�ª�ZLWK�%ULJLWWH�0pWUD�DQG�6pYHULQH�%ULGRX[�0LFKHO��
���)HEUDU\�������$FDGpPLH�G¶$UFKLWHFWXUH��3DULV��

&HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV��� ���



%UHOHW��*LVqOH��/H�WHPSV�PXVLFDO���HVVDL�G¶XQH�HVWKpWLTXH�QRXYHOOH�GH�OD�PXVLTXH��/D�IRUPH�VRQRUH�HW�
OD�IRUPH�U\WKPLTXH���������3DULV���38)��������
%UHOHW�� *LVqOH�� ³0XVLTXH� HW� VWUXFWXUH�´� ,Q�5HYXH� ,QWHUQDWLRQDOH� GH� 3KLORVRSKLH�� YRO�� ��� Q�������
������������������
%ULGRX[�0LFKHO��6pYHULQH�� ³&URLVHPHQW�GLVFLSOLQDLUH�$UFKLWHFWXUH�±�0XVLTXH��/H�3DYLOORQ�3KLOLSV�
GH�O¶H[SRVLWLRQ�%UX[HOOHV¶���´�,Q�&DKLHUV�7KpPDWLTXHV�Q�����'LVFLSOLQH�HW�YLVpH�GLVFLSOLQDLUH��HGLWHG�
E\� 3KLOLSSH� /RXJXHW� DQG� )UDQN� 9HUPDQGHO�� ��������� *DQG�/LOOH��� (FROH� G¶$UFKLWHFWXUH� GH� /LOOH�
3UHVV��������
%ULGRX[�0LFKHO�� 6pYHULQH�� ³0XVLTXH�� $UFKLWHFWXUH�� XQ� SURMHW� PXOWLPpGLD��� OH� 3DYLOORQ� GH�
O¶H[SRVLWLRQ�LQWHUQDWLRQDOH�GH������´�,Q�0XVLTXHV��DUWV��WHFKQRORJLHV��3RXU�XQH�DSSURFKH�FULWLTXH��
HGLWHG� E\� 0DNLV� 6RORPRV�� 5REHUWR� %DUEDQWL�� (QULTXH� /\QFK�� &DUPHQ� 3DUGR�� �������� 3DULV���
/¶+DUPDWWDQ��������
%ULGRX[�0LFKHO�� 6pYHULQH�� ³$UFKLWHFWXUH� HW� PXVLTXH� �� FURLVHPHQWV� GH� SHQVpHV� DSUqV� ����� �OD�
FROODERUDWLRQ�GH�O¶DUFKLWHFWH�HW�GX�PXVLFLHQ��GH�OD�FRQFHSWLRQ�j�O¶°XYUH�´��3K'�GLVV���8QLYHUVLW\�RI�
/LOOH���������
%ULGRX[�0LFKHO�� 6pYHULQH��/H�&RUEXVLHU�	� ,DQQLV�;HQDNLV��8Q� GLDORJXH� DUFKLWHFWXUH� ±�PXVLTXH��
0DUVHLOOH���,PEHUQRQ��������
'HODODQGH�� )UDQoRLV�� ³,O� IDXW� rWUH� FRQVWDPPHQW� XQ� LPPLJUp´� (QWUHWLHQV� DYHF� ;HQDNLV�� 3DULV���
%XFKHW�&KDVWHO�,1$��������
+pOLH�� 7KRPDV�� ³/¶DUFKLWHFWXUH� GHV� GpFLVLRQV�� 8Q� SUpVLGHQW�EkWLVVHXU� GDQV� OH� WRXUQDQW� GH� OD�
ULJXHXU�´� ,Q�*RXYHUQHPHQW� HW� DFWLRQ� SXEOLTXH�� YRO�� ��� ������ 3UHVVHV� GH� 6FLHQFHV� 3R� �$SULO�-XQH�
��������������KWWSV���ZZZ�FDLUQ�LQIR�UHYXH�JRXYHUQHPHQW�HW�DFWLRQ�SXEOLTXH��������SDJH���KWP��
.O�YHU��%LOO\��³7KH�3DYLOLRQ�´�,Q�7HFKQH�YRO����Q����1RYHPEHU����������������
0kFKH��)UDQoRLV�%HUQDUG��³9DUqVH�HW�;HQDNLV�´�,Q�5HYXH�0XVLFDOH��Q��������������������������
1LWVFKNH��*�QWHU��³0$�²�7KH�-DSDQHVH�VHQVH�RI�µ3ODFH¶�LQ�ROG�DQG�QHZ�DUFKLWHFWXUH�DQG�SODQQLQJ�´�
,Q�$UFKLWHFWXUDO�'HVLJQ�Q����0DUFK�����������������
1RXYHO�� -HDQ�� ³+DUPRQLHV�� DFFRUGV�´� ������ KWWS���ZZZ�MHDQQRXYHO�FRP�SURMHWV�SKLOKDUPRQLH�GH�
SDULV���
3RUW]DPSDUF��&KULVWLDQ��GH���³3RXU�XQH�JpRPpWULH�VLQJXOLqUH�´� LQWHUYLHZ�E\�-HDQ�<YHV�+DQQHEHUW��
,Q�7HFKQLTXH�HW�$UFKLWHFWXUH�Q������)HEUXDU\�0DUFK�����������������
3RUW]DPSDUF��&KULVWLDQ��GH���³3URMHW�ODXUpDW�GX�FRQFRXUV�SRXU�OD�&LWp�GH�OD�0XVLTXH�GH�OD�9LOOHWWH�´�
,Q�7HFKQLTXH�HW�$UFKLWHFWXUH�Q������)HEUXDU\�0DUFK�����������������
3RUW]DPSDUF��&KULVWLDQ��GH���³&LWp�GH�OD�PXVLTXH�GH�OD�9LOOHWWH��3URMHW�&KULVWLDQ�GH�3RUW]DPSDUF�´�,Q�
$UFKLWHFWXUH�G¶$XMRXUG¶KXL�Q������-XQH��������;;9,�;;9,,��
5LFKDUG�� 0LFKHO�� HG��0DVVLOLD� ������ /D� ERvWH� j� PLUDFOHV� ²� /H� &RUEXVLHU� HW� OH� WKpkWUH�� 3DULV�
0DUVHLOOH���)RQGDWLRQ�/H�&RUEXVLHU�,PEHUQRQ��������
6FKDURXQ�� +DQV�� ³/¶$UFKLWHFWH� GH� OD� 3KLOKDUPRQLH´�� ,Q� /D� 3KLOKDUPRQLH� %HUOLQ�� ����� %HUOLQ��
7KRUPDQQ�	�*RHWVFK��������
6RORPRV��0DNLV��HG��3UpVHQFHV�GH�,DQQLV�;HQDNLV��3DULV���&HQWUH�GH�GRFXPHQWDWLRQ�GH�OD�PXVLTXH�
FRQWHPSRUDLQH��������
6RORPRV��0DNLV��HG��5pYROXWLRQV�;HQDNLV��3DULV���/HV�pGLWLRQV�GH� O¶°LO�	�0XVpH�GH� OD�0XVLTXH�±�
3KLOKDUPRQLH�GH�3DULV��������
6WRFNKDXVHQ��.DUOKHLQ]��³0XVLTXH�GDQV�O¶HVSDFH�´�,Q�&RQWUHFKDPSV�Q�������������������
8VDPL�� .HLML�� ³6SDFH� 7KHDWUH�� 6RXQG� )LHOG� ³FUHDWHG� E\� 6WHHO� 3DYLOLRQ�´� ,Q� -DSDQ� $UW�0DJD]LQH�
%RRN�%LMXWVX�7HFKR�Q������-XQH�����������
9pUHW��-HDQ�/RXLV��;HQDNLV��,DQQLV��³&LWp�GH�OD�PXVLTXH��5DSSRUW�GH�SUpVHQWDWLRQ´�>$SULO�����@��,Q�
,DQQLV� ;HQDNLV�� 0XVLTXH� GH� O¶DUFKLWHFWXUH�� HGLWHG� E\� .DQDFK�� 6KDURQ�� ��������� 0DUVHLOOH���
3DUHQWKqVHV��������
;HQDNLV��,DQQLV��³7KH�0RGXORU�´�,Q�*UDYHVDQHU�%OlWWHU�Q����������������
;HQDNLV��,DQQLV��³7KH�5LGGOH�RI�-DSDQ�´�,Q�7KLV�LV�-DSDQ�Q�����������������
;HQDNLV��,DQQLV��³5HQFRQWUHV�DYHF�;HQDNLV�´�LQWHUYLHZ�E\�-DPHX[��'RPLQLTXH�DQG�'DQLHO�'XUQH\��
,Q�0XVLTXH�HQ�MHX�Q����HGLWHG�E\�'RPLQLTXH�-DPHX[���������3DULV���6HXLO��������

��� &HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV���



;HQDNLV��,DQQLV��0XVLTXH�$UFKLWHFWXUH��7RXUQDL���&DVWHUPDQ��������
;HQDNLV�� ,DQQLV�� ³*HVWH� GH� OXPLqUH� HW� GH� VRQ�´� ,Q�3URJUDPPH� GX�'LDWRSH� GH�%HDXERXUJ�� 3DULV���
&HQWUH�*HRUJHV�3RPSLGRX��������
;HQDNLV��,DQQLV��³,O�IDXW�VH�GpEDUUDVVHU�GHV�SUpMXJpV�DUFKLWHFWXUDX[�´�,Q�1RXYHOOHV�OLWWpUDLUHV�Q����
����-XQH���������������
;HQDNLV�� ,DQQLV��³(VSDFHV�HW� VRXUFHV�G¶DXGLWLRQV�HW�GH�VSHFWDFOHV´� �������� ,Q�3UpVHQFHV�GH� ,DQQLV�
;HQDNLV�� HGLWHG� E\� 6RORPRV�� 0DNLV�� ��������� 3DULV��� &HQWUH� GH� GRFXPHQWDWLRQ� GH� OD� PXVLTXH�
FRQWHPSRUDLQH��������
>8QNQRZQ� DXWKRU@� ³3URMHW� ODXUpDW� GX� FRQFRXUV� SRXU� OD� &LWp� GH� OD� 0XVLTXH� GH� OD� 9LOOHWWH�´� ,Q�
7HFKQLTXH�HW�$UFKLWHFWXUH�Q������)HEUXDU\�0DUFK����������������
>8QNQRZQ� DXWKRU@� ³/D� SURFKDLQH� V\PSKRQLH� GH� ;HQDNLV� VHUD� MRXpH� VRXV� OHV� IDXWHXLOV� GHV�
PpORPDQHV�´�&HQWUH�,DQQLV�;HQDNLV��KWWS���ZZZ�FHQWUH�LDQQLV�[HQDNLV�RUJ�LWHPV�VKRZ�����
>8QNQRZQ�DXWKRU@�³&LWp�GH�OD�PXVLTXH�GH�OD�9LOOHWWH�´�,Q�/¶$UFKLWHFWXUH�G¶$XMRXUG¶KXL�Q������-XQH�
�������;;,�
 

&HQWHQDU\�,QWHUQDWLRQDO�6\PSRVLXP�;HQDNLV��� ���


