
�� 7KLV�GRFXPHQW�LV�)DFW�6KHHW�6/�����RQH�RI�D�VHULHV�RI�IDFW�VKHHWV�RI�WKH�6RLO�DQG�:DWHU�6FLHQFH�'HSDUWPHQW��)ORULGD�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH

RI� )RRG� DQG� $JULFXOWXUDO� 6FLHQFHV�� 8QLYHUVLW\� RI� )ORULGD�� 'DWH� ILUVW� SULQWHG�� $SULO� ������ 5HYLHZHG�� $SULO� ������ 3OHDVH� YLVLW� WKH� )$,56�:HE� VLWH� DW

KWWS���KDPPRFN�LIDV�XIO�HGX�

7KH�,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV�LV�DQ�HTXDO�RSSRUWXQLW\�DIILUPDWLYH�DFWLRQ�HPSOR\HU�DXWKRUL]HG�WR�SURYLGH�UHVHDUFK��HGXFDWLRQDO

LQIRUPDWLRQ�DQG�RWKHU�VHUYLFHV�RQO\�WR�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�WKDW�IXQFWLRQ�ZLWKRXW�UHJDUG�WR�UDFH��FRORU��VH[��DJH��KDQGLFDS��RU�QDWLRQDO�RULJLQ�

)RU� LQIRUPDWLRQ�RQ�REWDLQLQJ�RWKHU�H[WHQVLRQ�SXEOLFDWLRQV��FRQWDFW�\RXU�FRXQW\�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�RIILFH��)ORULGD�&RRSHUDWLYH

([WHQVLRQ� 6HUYLFH� �� ,QVWLWXWH� RI� )RRG� DQG� $JULFXOWXUDO� 6FLHQFHV� �� 8QLYHUVLW\� RI� )ORULGD� �� &KULVWLQH� 7D\ORU� :DGGLOO�� 'HDQ

�� 5�%��%URZQ��SURIHVVRU�DQG�FKDLU��6RLO�DQG�:DWHU�6FLHQFH�'HSDUWPHQW��&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��8QLYHUVLW\

RI�)ORULGD��*DLQHVYLOOH�������������

6/���

6RLO�7H[WXUH�

5�%��%URZQ
�

6RLO�WH[WXUH�LV�D�WHUP�FRPPRQO\�XVHG�WR�GHVLJQDWH�WKH

SURSRUWLRQDWH�GLVWULEXWLRQ�RI�WKH�GLIIHUHQW�VL]HV�RI�PLQHUDO

SDUWLFOHV�LQ�D�VRLO��,W�GRHV�QRW�LQFOXGH�DQ\�RUJDQLF�PDWWHU�

7KHVH�PLQHUDO�SDUWLFOHV�YDU\�LQ�VL]H�IURP�WKRVH�HDVLO\�VHHQ

ZLWK� WKH� XQDLGHG�H\H� WR� WKRVH�EHORZ� WKH� UDQJH�RI�D�KLJK�

SRZHUHG�PLFURVFRSH��$FFRUGLQJ�WR�WKHLU�VL]H��WKHVH�PLQHUDO

SDUWLFOHV�DUH�JURXSHG�LQWR�¦VHSDUDWHV��

$�VRLO�VHSDUDWH�LV�D�JURXS�RI�PLQHUDO�SDUWLFOHV�WKDW�ILW

ZLWKLQ� GHILQLWH� VL]H� OLPLWV� H[SUHVVHG� DV� GLDPHWHU� LQ

PLOOLPHWHUV��6L]HV�RI�WKH�VHSDUDWHV�XVHG�LQ�WKH�86'$�V\VWHP

RI�QRPHQFODWXUH�IRU�VRLO�WH[WXUH�DUH�VKRZQ�LQ�7DEOH���

6LQFH� YDULRXV� VL]HV� RI� SDUWLFOH� KDYH� TXLWH� GLIIHUHQW

SK\VLFDO� FKDUDFWHULVWLFV�� WKH� QDWXUH� RI� PLQHUDO� VRLOV� LV

GHWHUPLQHG�WR�D�UHPDUNDEOH�GHJUHH�E\�WKH�SDUWLFXODU�VHSDUDWH

WKDW�LV�SUHVHQW�LQ�ODUJHU�DPRXQWV��7KXV��D�VRLO�SRVVHVVLQJ�D

ODUJH�DPRXQW�RI�FOD\�KDV�TXLWH�GLIIHUHQW�SK\VLFDO��SURSHUWLHV

IURP�RQH�PDGH�XS�PRVWO\�RI�VDQG�DQG�RU�VLOW��7KH�DQDO\WLFDO

SURFHGXUH� E\� ZKLFK� WKH� SHUFHQWDJHV� RI� WKH� YDULRXV� VRLO

VHSDUDWHV�DUH�REWDLQHG�LV�FDOOHG�D�PHFKDQLFDO�DQDO\VLV�

0LQHUDO�VRLOV��WKDW�LV��WKRVH�VRLOV�FRQVLVWLQJ�PDLQO\�RI

URFN�DQG�PLQHUDO�IUDJPHQWV��UDWKHU�WKDQ�SODQW�UHPDLQV�DQG

RWKHU�DFFXPXODWHG�RUJDQLF�PDWHULDOV��DUH�D�PL[WXUH�RI�VRLO

VHSDUDWHV��DQG�LW�LV�RQ�WKH�EDVLV�RI�WKH�SURSRUWLRQ�RI�WKHVH

YDULRXV�VHSDUDWHV�WKDW�WKH�WH[WXUDO�FODVV�QDPHV�RI�VRLOV�DUH

GHWHUPLQHG�

7KHUH� DUH� WZHOYH� PDMRU� WH[WXUDO� FODVVHV�� 7KHLU

FRPSRVLWLRQV� DUH� GHILQHG� E\� WKH� 86'$� WH[WXUDO� WULDQJOH

�)LJXUH����

+RZ�WR�8VH�WKH�86'$�7H[WXUDO

7ULDQJOH

$IWHU�D�PHFKDQLFDO�DQDO\VLV�KDV�EHHQ�FRPSOHWHG�LQ�WKH

ODERUDWRU\� DQG� D� SHUFHQWDJH�REWDLQHG� IRU� HDFK�RI� WKH� VRLO

VHSDUDWHV��DV�LQ�WKH�H[DPSOHV�RI�VRLO�VDPSOHV�IURP�YDULRXV

VRLO�KRUL]RQV�VKRZQ�LQ�7DEOH�����DGG�XS�WKH�DPRXQWV�RI�VDQG

IURP� WKH� YHU\� FRDUVH� VDQG� WKURXJK� WKH� YHU\� ILQH� VDQG�� WR

GHWHUPLQH�WKH�WRWDO�VDQG�FRQWHQW��7RWDO�VDQG�LV�XVHG��DORQJ

ZLWK� VLOW� DQG� FOD\� FRQWHQWV�� WR� GHWHUPLQH� WKH� VRLO� WH[WXUDO

QDPH�IURP�WKH�86'$�WH[WXUDO�WULDQJOH�

)RU�H[DPSOH��6DPSOH�1R�����WKH�%W��VXEVRLO��KRUL]RQ�RI

VRLO�6���7DEOH�����KDV�DQ�DQDO\VLV�RI�����VDQG�����VLOW��DQG

����FOD\���/RRN�DW�WKH�86'$�WH[WXUDO�WULDQJOH��)LJXUH���

DQG�QRWLFH�WKH�SHUFHQW�VDQG��DUURZ�SRLQWLQJ�IURP�ULJKW�WR�OHIW

RQ�WKH�ERWWRP�RI�WKH�WULDQJOH��)LQG�WKH�����VDQG�SRLQW�DQG

PHQWDOO\�VNHWFK�D� OLQH� IURP�WKDW�SRLQW�SDUDOOHO� WR� WKH�VLGH

RSSRVLWH�WKH������VDQG�FRUQHU�RI�WKH�WULDQJOH��6XFK�D�OLQH

ZLOO�SDVV�WKURXJK�DOO�SRLQWV�RQ�WKH�WULDQJOH�WKDW�FRUUHVSRQG

WR�D�VRLO�KDYLQJ�����VDQG��1RZ�ORFDWH�WKH����VLOW�SRLQW�RQ

WKH�XSSHU�ULJKW�VLGH�RI�WKH�WULDQJOH��DQG�YLVXDOL]H�D�OLQH�IURP

WKLV�SRLQW�SDUDOOHO�WR�WKH�VLGH�RSSRVLWH�WKH������VLOW�FRUQHU

RI�WKH�WULDQJOH��7KLV�OLQH�LQWHUVHFWV�WKH�VDQG�OLQH�DW�D�VLQJOH

SRLQW�LQVLGH�WKH�DUHD�ODEHOHG�DV�VDQG\�FOD\�ORDP�

7ZR�SURSHUO\�VNHWFKHG� OLQHV� �VDQG�DQG�VLOW�� VDQG�DQG

FOD\��RU�VLOW�DQG�FOD\��ZLOO�FRUUHFWO\�LQGLFDWH�WKH�WH[WXUDO�FODVV

QDPH�RI�D�PLQHUDO�VRLO��1RWLFH�WKDW��LQ�WKH�FDVH�RI�6DPSOH

1R����WKH�����FOD\�OLQH�VNHWFKHG�E\�GUDZLQJ�D�OLQH�WKURXJK

WKDW�SRLQW�DQG�SDUDOOHO�WR�WKH�EDVH�RI�WKH�WULDQJOH��ZKLFK�LV

WKH�VLGH�RSSRVLWH�WKH������FOD\�FRUQHU��LQWHUVHFWV�WKH����

VDQG�DQG����VLOW�OLQHV�DW�H[DFWO\�WKH�VDPH�SRLQW��VKRZQ�ZLWK
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D�GRW�RQ�)LJXUH����ZKHUH�WKH�VDQG�DQG�VLOW�OLQHV�LQWHUVHFW�HDFK E\�WKH�ERXQGDULHV�RI�WKH�VDQG�SRUWLRQ�RI�WKH�86'$�WH[WXUDO

RWKHU��$Q\�WKUHH�SHUFHQWDJHV�RI�VDQG��VLOW��DQG�FOD\�WKDW�DGG WULDQJOH��)LJXUH����

XS�WR�����ZLOO�DOZD\V�GHILQH�D�VLQJOH�SRLQW�RQ�WKH�WULDQJOH�

,Q�WKH�FDVHV�RI�VDQGV��ORDP\�VDQGV��DQG�VDQG\�ORDPV��WKH WKHUH�DUH�VHYHUDO�86'$�WH[WXUHV�ZLWKLQ�WKLV�JURXS��$OO�RI

SURSRUWLRQ�RI�LQGLYLGXDO�VDQG�VHSDUDWHV��YHU\�FRDUVH�VDQG� WKHVH�WH[WXUHV�ILW�WKH�¦VDQG§�SRUWLRQ�RI�WKH�WH[WXUDO�WULDQJOH�

FRDUVH�VDQG��HWF���PXVW�EH�FRQVLGHUHG�LQ�DVVLJQLQJ�D�WH[WXUDO EXW�WKH\�GLIIHU�IURP�HDFK�RWKHU�LQ�WKHLU�UHODWLYH�SURSRUWLRQV

QDPH�WR�D�VDPSOH��7KH�WRWDO�VDQG�IUDFWLRQ�RI�6DPSOH�1R�� RI�WKH�YDULRXV�VL]HV�RI�VDQG�JUDLQV�

�7DEOH�����IRU�H[DPSOH��LV�QRW�GRPLQDWHG�E\�DQ\�RQH�VDQG

VHSDUDWH��VR�LW�LV�FDOOHG��VLPSO\��VDQG��,Q�FRQWUDVW��6DPSOH &RDUVH�6DQG��7KLV� LV� WKH�VDQG� WKDW� ORRNV�DQG� IHHOV

1R��� �7DEOH� ���� WKH� $� KRUL]RQ� �WRSVRLO�� RI� 6RLO� 6��� LV PRVW�FRDUVH�DQG�JULWW\��,W�PXVW�FRQWDLQ�����RU�PRUH�YHU\

GRPLQDWHG�E\�VDQG�SDUWLFOHV�WKDW�DUH�LQ�WKH�����������PP FRDUVH�VDQG�DQG�FRDUVH�VDQG��DQG�OHVV�WKDQ�����DQ\�RWKHU

�ILQH�VDQG��VL]H�UDQJH��7KLV�VRLO�LV�GHVLJQDWHG�ILQH�VDQG�WR VLQJOH�JUDGH�RI�VDQG�

UHIOHFW�WKDW�GRPLQDQFH�

7KH�SDUDJUDSKV�WKDW�IROORZ�FRQWDLQ�PRUH�LQIRUPDWLRQ�RQ PRUH�RU�OHVV�HYHQ�GLVWULEXWLRQ�RI�WKH�GLIIHUHQW�VL]HV�RI�VDQG

WKH� FKDUDFWHULVWLFV�RI� WKH�YDULRXV�VDQGV�� ORDP\�VDQGV��DQG JUDLQ�� ,W� LV� QRW� GRPLQDWHG� E\� D� SDUWLFXODU� VL]H� RI� VDQG

VDQG\�ORDPV� SDUWLFOH��,W�FRQWDLQV�����RU�PRUH�YHU\�FRDUVH��FRDUVH��DQG

VDQG���DQG�OHVV�WKDQ�����HLWKHU�ILQH�VDQG�RU�YHU\�ILQH�VDQG�'HWHUPLQDWLRQ�RI�6RLO�7H[WXUH�LQ�WKH

)LHOG

,Q� WKH� ILHOG�� WKH� SHUFHQWDJHV� RI� VDQG�� VLOW�� DQG� FOD\

SDUWLFOHV�LQ�D�VRLO�DUH�HVWLPDWHG�E\�IHHO��7KH�VRLO�LV�UXEEHG

EHWZHHQ�WKH�ILQJHUV�DQG�WKH�WKXPE�DQG�DQ�HVWLPDWH�RI�WKH

DPRXQW�RI�WKH�YDULRXV�VHSDUDWHV�SUHVHQW�LV�PDGH�EDVHG�RQ�WKH

GHJUHH� WR� ZKLFK� WKH� FKDUDFWHULVWLF� SURSHUWLHV� RI� HDFK� DUH

H[SUHVVHG�� 7KLV� SURFHVV� RI� HVWLPDWLRQ� UHTXLUHV� VNLOO� DQG

H[SHULHQFH��EXW�DFFXUDF\�FDQ�EH�LPSURYHG�E\�IUHTXHQW�FKHFNV

RI�VXFK�HVWLPDWHV�DJDLQVW�WKH�ILQGLQJV�RI�H[SHULHQFHG�ILHOG

VRLO� VFLHQWLVWV� LQ� WKH� UHJLRQ�� DQG� DJDLQVW� GHWHUPLQDWLRQV

REWDLQHG�E\�ODERUDWRU\�DQDO\VLV�RI�WKH�VDPSOHV�

'U\�VRLO�IHHOV�GLIIHUHQW�IURP�PRLVW�VRLO��GXH�LQ�SDUW�WR�WKH

IDFW� WKDW� VRLO� SDUWLFOHV� WHQG� WR� DJJUHJDWH� WRJHWKHU� XSRQ

GU\LQJ�� ,W� LV� EHVW� WR� PRLVWHQ� GU\� VRLO� ZKHQ� PDNLQJ� ILHOG

HVWLPDWHV�RI�VRLO�WH[WXUH��7KH�PRUH�LPSRUWDQW�FKDUDFWHULVWLFV

RI�WKH�YDULRXV�WH[WXUDO�FODVVHV�RI�VRLOV�ZKLFK�DUH�RI�YDOXH�DQG

ZKLFK� FDQ� EH� UHFRJQL]HG� E\� IHHO� DQG�RU� GHWHUPLQHG� E\

ODERUDWRU\�DQDO\VLV�DUH�DV�IROORZV�

6DQGV

6DQGV� DUH� ORRVH� DQG� VLQJOH�JUDLQHG� �WKDW� LV�� QRW

DJJUHJDWHG�WRJHWKHU���7KH\�IHHO�JULWW\�WR�WKH�WRXFK�DQG�DUH�QRW

VWLFN\��(DFK�LQGLYLGXDO�VDQG�JUDLQ�LV�RI�VXIILFLHQW�VL]H�WKDW�LW

FDQ�HDVLO\�EH�VHHQ�DQG�IHOW��6DQGV�FDQQRW�EH�IRUPHG�LQWR�D

FDVW�E\�VTXHH]LQJ�ZKHQ�GU\��:KHQ�PRLVW��VDQGV�ZLOO�IRUP�D

YHU\�ZHDN�FDVW��DV�LI�PROGHG�E\�WKH�KDQG��WKDW�FUXPEOHV�ZKHQ

WRXFKHG�� 6RLO� PDWHULDOV� FODVVLILHG� DV� VDQGV� PXVW� FRQWDLQ

�������� VDQG�VL]HG�SDUWLFOHV�� ������ VLOW�VL]HG� SDUWLFOHV�

DQG�������FOD\�VL]HG�SDUWLFOHV��7KHVH�SHUFHQWDJHV�DUH�JLYHQ

7KH�UHDVRQ�WKDW�VDQGV�DUH�UHIHUUHG�WR�LQ�WKH�SOXUDO�LV�WKDW

6DQG��7KLV�LV�WKH�QRUPDO�VRUW�RI�VDQG�WKDW�FRQWDLQV�D

PHGLXP�VDQG��EXW� OHVV� WKDQ�����YHU\�FRDUVH�SOXV�FRDUVH

)LQH�6DQG��7KLV�FODVV�RI�VDQG�LV�GRPLQDWHG�E\�WKH�ILQHU

VL]HV�RI�VDQG�SDUWLFOH��DQG�DV�VXFK�IHHOV�UDWKHU�XQLIRUP�LQ

WH[WXUH�DQG�VRPHZKDW�OHVV�FRDUVH�WKDQ�HLWKHU�VDQG�RU�FRDUVH

VDQG��,W�PXVW�FRQWDLQ�����RU�PRUH�ILQH�VDQG��RU�OHVV�WKDQ

����YHU\�FRDUVH��FRDUVH��DQG�PHGLXP�VDQG��DQG�OHVV�WKDQ

����YHU\�ILQH�VDQG�

9HU\�)LQH�6DQG��7KLV�VRLO�LV�GRPLQDWHG�E\�WKH�YHU\

ILQHVW�RI�VDQG�JUDLQV��,WV�JULWWLQHVV�VHHPV�DOPRVW�WR�JUDGH�LQWR

WKH�VPRRWKQHVV�WKDW�RQH�ZRXOG�H[SHFW�LQ�D�VLOW\�VRLO��,W�LV

����RU�PRUH�YHU\�ILQH�VDQG�

5HPHPEHU��WKH�WHUP��VDQG��KDV�PRUH�WKDQ�RQH�PHDQLQJ

LQ� WKH� 86'$� V\VWHP�� 6DQG� FDQ� PHDQ� D� JURXS� RI� VRLO

VHSDUDWHV��YHU\�FRDUVH�VDQG��FRDUVH�VDQG��PHGLXP�VDQG��ILQH

VDQG��DQG�YHU\�ILQH�VDQG��WKDW�FROOHFWLYHO\�UDQJH�LQ�GLDPHWHU

IURP��� WR������PP��7DEOH�����6DQGV�� LQ� WKH�SOXUDO��DUH�D

PDMRU� WH[WXUDO� JURXSLQJ� RQ� WKH� 86'$� WH[WXUDO� WULDQJOH

�)LJXUH����7DEOH�����7KLV�PDMRU�JURXSLQJ��VDQGV��LQFOXGHV

IRXU�LQGLYLGXDO�86'$�WH[WXUHV��FRDUVH�VDQG��VDQG��ILQH�VDQG�

DQG� YHU\� ILQH� VDQG��� GHSHQGLQJ�RQ� WKH� SURSRUWLRQV� RI� WKH

LQGLYLGXDO�VHSDUDWHV�LQ�D�SDUWLFXODU�VRLO�

/RDP\�6DQGV

/RDP\� VDQGV� FRQVLVW� RI� VRLO� PDWHULDOV� FRQWDLQLQJ

�������VDQG��������VLOW��DQG�������FOD\��$V�VXFK��WKH\

UHVHPEOH�VDQGV�LQ�WKDW�WKH\�DUH�ORRVH�DQG�VLQJOH�JUDLQHG��DQG

PRVW�LQGLYLGXDO�JUDLQV�FDQ�EH�VHHQ�DQG�IHOW��%HFDXVH�WKH\�GR

FRQWDLQ�VOLJKWO\�KLJKHU�SHUFHQWDJHV�RI�VLOW�DQG�FOD\�WKDQ�GR

WKH�VDQGV��KRZHYHU��WKH�ORDP\�VDQGV�DUH�VOLJKWO\�FRKHVLYH
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ZKHQ�PRLVW��DQG�IUDJLOH�FDVWV�FDQ�PRUH�UHDGLO\�EH�IRUPHG FRDUVH��FRDUVH��DQG�PHGLXP�VDQG��EXW�OHVV�WKDQ�����YHU\

ZLWK�WKHP�WKDQ�ZLWK�VDQGV� FRDUVH�DQG�FRDUVH�VDQG���DQG�OHVV�WKDQ�����HLWKHU�ILQH�VDQG

$V�ZLWK�VDQGV�� WKH� ORDP\�VDQGV�DUH�GHDOW�ZLWK� LQ� WKH

SOXUDO�EHFDXVH�WKHUH�DUH�VHYHUDO�86'$�WH[WXUHV�ZLWKLQ�WKLV )LQH�6DQG\�/RDP��7KH�JUDLQV�LQ�ILQH�VDQG\�ORDP�DUH

JURXS��7KH�QDPH�DVVLJQHG�WR�D�VRLO�PDWHULDO�LQ�WKH�ORDP\ GRPLQDQWO\�LQ�WKH�ILQHU�VL]H�UDQJH��,W�PXVW�FRQWDLQ�����RU

VDQGV� GHSHQGV� RQ� WKH� SURSRUWLRQV� RI� WKH� GLIIHUHQW� VDQG PRUH�ILQH��DQG�OHVV�WKDQ�����YHU\�ILQH�VDQG��RU�EHWZHHQ���

VHSDUDWHV� DQG�����YHU\�FRDUVH��FRDUVH��DQG�PHGLXP�VDQG��RU�PRUH

� /RDP\� &RDUVH� 6DQG�� 7KLV� LV� WKH� FRDUVHVW� DQG ILQH�� DQG� OHVV� WKDQ� ��� SHUFHQW� YHU\� FRDUVH�� FRDUVH�� DQG

JULWWLHVW�VRUW�RI�ORDP\�VDQG��,W�PXVW�FRQWDLQ�����RU�PRUH PHGLXP�VDQG�

YHU\�FRDUVH�DQG�FRDUVH�VDQG��DQG�OHVV�WKDQ�����DQ\�RWKHU

VLQJOH�JUDGH�RI�VDQG� 9HU\�)LQH�6DQG\�/RDP��7KLV�VRLO�PDWHULDO�LV�VDQG\

/RDP\� 6DQG�� 7KLV� FODVV� LQFOXGHV� DQ\� ORDP\� VDQG DPRXQWV� RI� YHU\� ILQH� VDQG�� JLYLQJ� LW� D� UHODWLYHO\� VPRRWK

ZKRVH�VDQG�IUDFWLRQ�LV�QRW�GRPLQDWHG�E\�D�SDUWLFXODU�VL]H�RI TXDOLW\� LQ� FRPSDULVRQ� ZLWK� WKH� RWKHU� VDQG\� ORDPV�

VDQG�SDUWLFOH��,W�FRQVLVWV�RI�����RU�PRUH�YHU\�FRDUVH��FRDUVH� 6SHFLILFDOO\��LW�KDV�����RU�PRUH�YHU\�ILQH�VDQG��RU�PRUH�WKDQ

DQG�PHGLXP�VDQG��EXW�OHVV�WKDQ�����YHU\�FRDUVH�SOXV�FRDUVH ����ILQH�DQG�YHU\�ILQH�VDQG��DW�OHDVW�KDOI�RI�ZKLFK�LV�YHU\

VDQG���DQG�OHVV�WKDQ�����HLWKHU�ILQH�VDQG�RU�YHU\�ILQH�VDQG� ILQH� VDQG�� DQG� OHVV� WKDQ� ���� YHU\� FRDUVH�� FRDUVH�� DQG

�/RDP\�)LQH�6DQG��7KH�VDQG�JUDLQV�LQ�WKLV�FODVV�RI

ORDP\�VDQG�DUH�GRPLQDQWO\�LQ�WKH�ILQHU�VL]H�UDQJH��/RDP\

ILQH�VDQG�FRQWDLQV�����RU�PRUH�ILQH�VDQG��RU�OHVV�WKDQ����

YHU\�ILQH�VDQG�DQG�OHVV�WKDQ�����YHU\�FRDUVH��FRDUVH��DQG

PHGLXP�VDQG�

/RDP\� 9HU\� )LQH� 6DQG�� 7KLV� VRLO� PDWHULDO� LV� VR

GRPLQDWHG�E\�YHU\�ILQH�VDQG�WKDW�LW�DOPRVW�WDNHV�RQ�D�VPRRWK�

VLOW\�TXDOLW\��,W�FRQVLVWV�RI�����RU�PRUH�YHU\�ILQH�VDQG�

6DQG\�/RDPV

6DQG\� ORDPV� FRQVLVW� RI� VRLO� PDWHULDOV� FRQWDLQLQJ ZKHQ�PRLVW��&DVWV�IRUPHG�IURP�VXFK�VRLOV�FDQ�EH�KDQGOHG

VRPHZKDW� OHVV� VDQG�� DQG�PRUH� VLOW� SOXV� FOD\�� WKDQ� ORDP\ TXLWH�IUHHO\�ZLWKRXW�EUHDNLQJ�

VDQGV�� $V� VXFK�� WKH\� SRVVHVV� FKDUDFWHULVWLFV� ZKLFK� IDOO

EHWZHHQ�WKH�ILQHU�WH[WXUHG�VDQG\�FOD\�ORDP�DQG�WKH�FRDUVHU�

WH[WXUHG�ORDP\�VDQGV��0DQ\�RI�WKH�LQGLYLGXDO�VDQG�JUDLQV

FDQ�VWLOO�EH�VHHQ�DQG�IHOW��EXW�WKHUH�LV�VXIILFLHQW�VLOW�DQG�RU

FOD\�WR�JLYH�FRKHUHQFH�WR�WKH�VRLO�VR�WKDW�FDVWV�FDQ�EH�IRUPHG

WKDW�ZLOO�EHDU�FDUHIXO�KDQGOLQJ�ZLWKRXW�EUHDNLQJ�

$V� ZLWK� VDQGV� DQG� ORDP\� VDQGV�� WKH� VDQG\� ORDPV

FRPSULVH�IRXU�GLIIHUHQW�86'$�WH[WXUHV��$OO�IRXU�WH[WXUHV�ILW

ZLWKLQ�WKH�VDQG\�ORDP�VHFWLRQ�RI�WKH�WH[WXUDO�WULDQJOH��EXW

WKH\�GLIIHU�LQ�SURSRUWLRQV�RI�WKH�YDULRXV�VL]HV�RI�VDQG�JUDLQ�

&RDUVH�6DQG\�/RDP��7KLV�LV�WKH�FRDUVHVW�DQG�JULWWLHVW

VDQG\�ORDP��,W�PXVW�FRQVLVW�RI�����RU�PRUH�YHU\�FRDUVH�DQG

FRDUVH�VDQG��DQG� OHVV� WKDQ�����DQ\�RWKHU�VLQJOH�JUDGH�RI

VDQG�

6DQG\�/RDP�� 6DQG\� ORDP� LV� QRW� GRPLQDWHG� E\� DQ\

SDUWLFXODU�VL]H�RI�VDQG�SDUWLFOH��,W�FRQWDLQV�����RU�PRUH�YHU\

RU�YHU\�ILQH�VDQG�

WKDQ�����ILQH�DQG�YHU\�ILQH�VDQG��DW�OHDVW�KDOI�RI�ZKLFK�LV

ORDP�WKDW�LV�SDUWLFXODUO\�LQIOXHQFHG�E\�WKH�SUHVHQFH�RI�ODUJH

PHGLXP�VDQG�

/RDP

/RDP�LV�VRLO�PDWHULDO�WKDW�LV�PHGLXP�WH[WXUHG��,W�IHHOV�DV

WKRXJK�LW�FRQWDLQV�D�UHODWLYHO\�HYHQ�PL[WXUH�RI�VDQG��VLOW��DQG

FOD\� EHFDXVH� FOD\� SDUWLFOHV�� ZLWK� WKHLU� VPDOO� VL]H�� KLJK

VXUIDFH� DUHDV�� DQG� KLJK� SK\VLFDO� DQG� FKHPLFDO� DFWLYLWLHV�

H[HUW�D�JUHDWHU�LQIOXHQFH�RQ�VRLO�SURSHUWLHV�WKDQ�GRHV�VDQG�RU

VLOW�

/RDP�WHQGV�WR�EH�UDWKHU�VRIW�DQG�IULDEOH��,W�KDV�D�VOLJKWO\

JULWW\�IHHO��\HW�LV�IDLUO\�VPRRWK�DQG�VOLJKWO\�VWLFN\�DQG�SODVWLF

6DQG\�&OD\�/RDP

6RLO� KDYLQJ� WKLV� WH[WXUH� FRQVLVWV� RI� PDWHULDOV� ZKRVH

EHKDYLRU� LV� GRPLQDWHG� E\� VDQG� DQG� FOD\�� ,W� PRVW� QHDUO\

UHVHPEOHV� WKH� VDQG\� ORDPV� LQ� WKDW� LW� KDV� FRQVLGHUDEOH

DPRXQWV� RI� VDQG�� ZKLFK� FDQ� EH� PRVW� HDVLO\� GHWHFWHG� E\

PRLVWHQLQJ�WKH�VRLO�DQG�VPRRWKLQJ�LW�RXW�EHWZHHQ�WKH�ILQJHUV�

+RZHYHU��DV�WKH�QDPH�LPSOLHV��VDQG\�FOD\�ORDP�KDV�PRUH

FOD\� WKDQ� WKH� VDQG\� ORDPV� DQG� WKXV� SRVVHVVHV� JUHDWHU

FRKHVLYH�SURSHUWLHV��VXFK�DV�VWLFNLQHVV�DQG�SODVWLFLW\��ZKHQ

PRLVWHQHG��&DVWV�PDGH�IURP�WKHVH�PDWHULDOV�DUH�TXLWH�ILUP�

FDQ� EH� KDQGOHG� URXJKO\� ZLWKRXW� EUHDNLQJ�� DQG� WHQG� WR

EHFRPH� KDUG� ZKHQ� GU\�� 7KH� PRLVW� VRLO� ZLOO� IRUP� D� WKLQ

ULEERQ�WKDW�ZLOO�EDUHO\�VXVWDLQ�LWV�RZQ�ZHLJKW�ZKHQ�VTXHH]HG

FDUHIXOO\�EHWZHHQ�WKH�WKXPE�DQG�ILQJHUV�
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&OD\�/RDP

&OD\�ORDP�FRQVLVWV�RI�VRLO�PDWHULDO�KDYLQJ�WKH�PRVW�HYHQ

GLVWULEXWLRQ�RI�VDQG��VLOW��DQG�FOD\�RI�DQ\�RI�WKH�VRLO�WH[WXUDO

JUDGHV��%XW�LW�IHHOV�DV�WKRXJK�LW�SRVVHVVHV�PRUH�FOD\�WKDQ

VDQG�RU�VLOW��6WLFN\�DQG�SODVWLF�ZKHQ�ZHW��LW�IRUPV�FDVWV�WKDW

DUH�ILUP�ZKHQ�PRLVW�DQG�KDUG�ZKHQ�GU\��7KH�PRLVW�VRLO�ZLOO

IRUP�D�WKLQ�ULEERQ�WKDW�ZLOO�EDUHO\�VXVWDLQ�LWV�RZQ�ZHLJKW

ZKHQ�VTXHH]HG�FDUHIXOO\�EHWZHHQ�WKH�WKXPE�DQG�ILQJHUV�

6LOW

6LOW�LV�VLPLODU�WR�VLOW�ORDP�EXW�FRQWDLQV�HYHQ�OHVV�VDQG

DQG�FOD\��6DQG�VL]HG�SDUWLFOHV��LI�SUHVHQW��DUH�JHQHUDOO\�VR

VPDOO� �HLWKHU� ILQH� RU� YHU\� ILQH� VDQG�� WKDW� WKH\� DUH

QRQGHWHFWDEOH� WR� WKH� ILQJHUV��&OD\�SDUWLFOHV�DUH�SUHVHQW� LQ

VXFK�ORZ�SHUFHQWDJHV�WKDW�OLWWOH�RU�QR�VWLFNLQHVV�LV�LPSDUWHG

WR�WKH�VRLO�ZKHQ�PRLVWHQHG��EXW�LW�LQVWHDG�IHHOV�VPRRWK�DQG

UDWKHU�VLON\��6LOW�VL]HG�SDUWLFOHV�DUH�VRPHZKDW�SODVWLF��DQG

FDVWV�FDQ�EH�IRUPHG�WKDW�ZLOO�EHDU�FDUHIXO�KDQGOLQJ�

6LOW�/RDP

6LOW�ORDP�KDV�UDWKHU�VPDOO�DPRXQWV�RI�VDQG�DQG�FOD\�DQG

LV�FRPSRVHG�PRVWO\�RI�VLOW�VL]HG�SDUWLFOHV��:KHQ�GU\��LW�LV

RIWHQ� UDWKHU� FORGG\� LQ� WKH� ILHOG�� EXW� WKH� OXPSV� DUH� HDVLO\

EURNHQ�EHWZHHQ�WKH�ILQJHUV��DQG�WKH�VRLO�WKHQ�IHHOV�VRIW�DQG

IORXU\��(LWKHU�PRLVW�RU�GU\��FDVWV�FDQ�EH�IRUPHG�ZKLFK�FDQ�EH

KDQGOHG�VRPHZKDW�IUHHO\�ZLWKRXW�EUHDNLQJ��:KHQ�PRLVWHQHG

DQG�VTXHH]HG�EHWZHHQ�WKH�ILQJHUV�LW�IHHOV�VRIW�DQG�VPRRWK��,W

ZLOO�QRW��ULEERQ�RXW���LW�ZLOO�EUHDN�LQWR�VPDOO�ELWV�

6LOW\�&OD\�/RDP

7KLV� VRLO� PDWHULDO� UHVHPEOHV� FOD\� ORDP� LQ� FRKHVLYH

SURSHUWLHV��EXW�SRVVHVVHV�PRUH�VLOW�DQG�OHVV�VDQG�DQG�WKXV

KDV�D�UDWKHU�VPRRWK�IHHO��7KH�VPDOO�DPRXQWV�RI�VDQG�SDUWLFOHV

ZKLFK� DUH� SUHVHQW� DUH� JHQHUDOO\� TXLWH� ILQH� DQG� DUH� YHU\

GLIILFXOW� WR� GHWHFW�� 6LOW\� FOD\� ORDP� LV� DOVR� LQWHUPHGLDWH� LQ

FKDUDFWHULVWLFV�EHWZHHQ�WKH�VLOW\�FOD\�DQG�WKH�VLOW�ORDP��LW�LV

VWLFN\� DQG�SODVWLF�ZKHQ�ZHW�� ILUP�ZKHQ�PRLVW��DQG� IRUPV

FDVWV�WKDW�DUH�KDUG�ZKHQ�GU\�

6LOW\�&OD\

6LOW\�FOD\�LV�TXLWH�VPRRWK��QRQJULWW\��YHU\�VWLFN\�DQG�YHU\

SODVWLF�ZKHQ�ZHW��DQG�IRUPV�YHU\�KDUG�DJJUHJDWHV�ZKHQ�GU\�

6DQG\�&OD\

6DQG\� FOD\� LV� VRPHZKDW� VLPLODU� WR� VLOW\� FOD\�� EXW� LW

FRQWDLQV�PXFK�PRUH�VDQG�DQG�OHVV�VLOW��

&OD\

&OD\�LV�WKH�ILQHVW�WH[WXUHG�RI�DOO�WKH�VRLO�FODVVHV��&OD\

XVXDOO\�IRUPV�H[WUHPHO\�KDUG�FORGV�RU�OXPSV�ZKHQ�GU\�DQG

LV�H[WUHPHO\�VWLFN\�DQG�SODVWLF�ZKHQ�ZHW��:KHQ�FRQWDLQLQJ

WKH�SURSHU�DPRXQW�RI�PRLVWXUH��LW�FDQ�EH��ULEERQHG�RXW��WR�D

UHPDUNDEOH� GHJUHH� E\� VTXHH]LQJ� EHWZHHQ� WKXPE� DQG

IRUHILQJHU��DQG�PD\�EH�UROOHG�LQWR�D�ORQJ��YHU\�WKLQ�ZLUH�

2UJDQLF�6RLOV

2UJDQLF�VRLOV�DUH�PDGH�XS�RI�SODQW�DQG�DQLPDO�UHPDLQV

WKDW�KDYH�DFFXPXODWHG��LQ�YDU\LQJ�VWDJHV�RI�GHFRPSRVLWLRQ�

LQ�DQ�HQYLURQPHQW�WKDW�GRHV�QRW�DOORZ�GHFD\�RI�WKH�PDWHULDOV

WR�WDNH�SODFH�UDSLGO\��6XFK�DQ�HQYLURQPHQW�PD\�EH�IRXQG�LQ

VRPH�VZDPSV��PDUVKHV��DQG�ODNHV��DQG�UDUHO\�LQ�GULHU��PRUH

XSODQG�HQYLURQPHQWV�ZKHUH�WKH�HFRV\VWHP�LV�VR�SURGXFWLYH

WKDW�SODQW�UHPDLQV�DFFXPXODWH�DW�H[WUHPHO\�KLJK�UDWHV��0XFN�

SHDW\�PXFN��PXFN\�SHDW��DQG�SHDW�DUH�WHUPV�XVHG�LQ�SODFH�RI

WH[WXUDO� FODVV� QDPHV� IRU� RUJDQLF� VRLOV�� 0XFN� FRQVLVWV� RI

KLJKO\�GHFRPSRVHG�UHPDLQV�RI�SODQWV�DQG�RWKHU�RUJDQLVPV�

3HDW�FRQVLVWV�RI�UHODWLYHO\�UDZ��OHVV�ZHOO�GHFRPSRVHG�RUJDQLF

PDWHULDOV��3HDW\�PXFN�DQG�PXFN\�SHDW�DUH�LQWHUPHGLDWH�LQ

GHFRPSRVLWLRQ�� 0LQHUDO� VRLOV�� DV� GHVFULEHG� LQ� HDUOLHU

SDUDJUDSKV�� DUH� QRW� GRPLQDWHG� E\� RUJDQLF� PDWHULDOV�� EXW

FRQVLVW�SULPDULO\�RI�VDQG���VLOW���DQG�RU�FOD\�VL]HG�SDUWLFOHV�RI

PLQHUDOV�RU�URFN�IUDJPHQWV��,I�\RX�HQFRXQWHU�D�VRLO�PDWHULDO

WKDW�KDV�EHHQ�GHVLJQDWHG�PXFN\�VDQG�RU�RWKHU�VXFK�PL[HG

QDPH�� LW� LQGLFDWHV� WKDW� WKH�VRLO� LV�D�PLQHUDO� VRLO�KDYLQJ�D

KLJKHU�WKDQ�RUGLQDU\�FRQWHQW�RI�RUJDQLF�PDWWHU��VD\������RU

VR�E\�ZHLJKW���EXW�QRW�KLJK�HQRXJK�WR�WUHDW�WKH�VRLO�DV�DQ

RUJDQLF�VRLO��PXFN��SHDW\�PXFN��HWF����

&RDUVH�)UDJPHQWV�DQG�5RFN�2XWFURSV

0LQHUDO�SDUWLFOHV�LQ�WKH�VRLO�WKDW�DUH�ODUJHU�WKDQ���PP�LQ

GLDPHWHU�DUH�QRW�VRLO�VHSDUDWHV��EXW�DUH�FODVVLILHG�DV�SHEEOHV

�RU���FROOHFWLYHO\��JUDYHO���FREEOHVWRQHV��VWRQHV��RU�ERXOGHUV�

GHSHQGLQJ�RQ�WKHLU�VL]HV�DQG�VKDSHV��&ROOHFWLYHO\��WKH\�DUH

FDOOHG�FRDUVH�IUDJPHQWV�DQG�DUH�UHJDUGHG�DV�SDUW�RI�WKH�VRLO

PDVV�GXH�WR�WKHLU�LQIOXHQFH�RQ�ZDWHU�UHWHQWLRQ��LQILOWUDWLRQ�

DQG� UXQRII��:KHQ� SUHVHQW� LQ� VLJQLILFDQW� DPRXQWV�� FRDUVH

IUDJPHQWV� XS� WR� ��� FP� ���� LQFKHV�� LQ� GLDPHWHU� DUH

UHFRJQL]HG�E\�XVH�RI�DQ�DSSURSULDWH�DGMHFWLYH�LQ�WKH�WH[WXUDO

VRLO� FODVV� QDPH�� )RU� H[DPSOH�� D� VDQG\� ORDP� VXUIDFH� VRLO

FRQWDLQLQJ�VXIILFLHQW�JUDYHOO\�PDWHULDO�WR�DIIHFW�WLOODJH�FRXOG

EH�GHVLJQDWHG�DV��JUDYHOO\�VDQG\�ORDP��RU�DV��VDQG\�ORDP�

JUDYHO�SKDVH��

5RFN� IUDJPHQWV� ODUJHU� WKDQ� ��� FP� ���� LQFKHV�� LQ

GLDPHWHU��LI�VRPHZKDW�HTXDOO\�GLPHQVLRQHG��RU�PRUH�WKDQ���

FP�����LQFKHV��LQ�WKH�ORQJHVW�GLPHQVLRQ��LI�OHQJWK�DQG�ZLGWK
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GLIIHU�JUHDWO\��DUH�FDOOHG�VWRQHV�DQG�ERXOGHUV��6WRQHV�UDQJH FKDUDFWHULVWLFV�WKDW�DIIHFW�WKHLU�VXLWDELOLW\�DGYHUVHO\�IRU�XVH�DV

XS�WR����FP����IHHW���DQG�ERXOGHUV�DUH�URFNV�WKDW�DUH�ODUJHU EXLOGLQJ�VLWHV�DQG�IRU�URDG�FRQVWUXFWLRQ�

WKDQ� WKDW� ZLWK� QR� XSSHU� VL]H� OLPLW�� 7KH� ODUJHU� FRDUVH

IUDJPHQWV�DQG�URFN�RXWFURSV�DUH�GHVFULEHG�LQ�UHODWLRQ�WR�WKHLU 7KH� TXHVWLRQ� LV� VRPHWLPHV� DVNHG�� �:KDW� LV� WKH� EHVW

QXPEHU�� VL]H��DQG�VSDFLQJ�DW� WKH�VRLO� VXUIDFH��'HVFULSWLYH VRLO"��7KH� DQVZHU� FDQ�RQO\� SURSHUO\� EH� JLYHQ�E\� DQRWKHU

WHUPLQRORJ\�LV�XVHG�DV�D�SKDVH�RI�D�WH[WXUDO�VRLO�FODVV�QDPH� TXHVWLRQ���%HVW�IRU�ZKDW"��,W�LV�JHQHUDOO\�WKRXJKW�WKDW��ZLWK

VXFK�DV��ORDP\�VDQG��ERXOGHU\�SKDVH���RU��VLOW�ORDP��URFN DOO�RWKHU� IDFWRUV�EHLQJ�HTXDO�� VRLOV�KDYLQJ�VDQG\� ORDP��RU

RXWFURS�SKDVH�� ORDP�WH[WXUHG� VXUIDFH� VRLOV�� DUH� EHWWHU� VXLWHG� IRU� D� ZLGHU

HFRQRPLFDOO\�WKDQ�PRVW�RWKHU�VRLOV�LQ�)ORULGD��6XFK�VRLOV�DUH6LJQLILFDQFH�RI�6RLO�7H[WXUH

2I� VRLO� FKDUDFWHULVWLFV�� WH[WXUH� LV� RQH� RI� WKH� PRVW

LPSRUWDQW�� ,W� LQIOXHQFHV� PDQ\� RWKHU� SURSHUWLHV� RI� JUHDW

VLJQLILFDQFH�WR�ODQG�XVH�DQG�PDQDJHPHQW��6RPH�WHUPV�RIWHQ

XVHG�WR�GHVFULEH�WKH�YDULRXV�WH[WXUDO�FODVV�QDPHV�IROORZ�WR ,W�LV�YHU\�LPSRUWDQW�WR�UHDOL]H�WKDW�WH[WXUH�DORQH�GRHV�QRW

GLVFXVV�WKLV�UHODWLRQVKLS�DGHTXDWHO\��VDQG\�RU�FRDUVH�WH[WXUHG WHOO� XV� DOO� ZH� QHHG� WR� NQRZ� DERXW� VRLOV� DV� ZH� WU\� WR

VRLOV��IRU�VDQGV�DQG�ORDP\�VDQGV���ORDP\�RU�PHGLXP�WH[WXUHG XQGHUVWDQG�DQG�SUHGLFW�WKHLU�EHKDYLRU�DQG�WKHLU�VXLWDELOLW\�IRU

VRLOV��IRU�VDQG\�ORDPV��ORDP��VLOW��VLOW�ORDP��VDQG\�FOD\�ORDP� GLIIHUHQW�XVHV�

FOD\�ORDP��DQG�VLOW\�FOD\�ORDP���DQG�FOD\H\�RU�ILQH�WH[WXUHG

VRLOV��IRU�VDQG\�FOD\��VLOW\�FOD\��DQG�FOD\�� &HPHQWDWLRQ�LV�DQ�H[DPSOH�RI�RQH�VRLO�DWWULEXWH�WKDW�FDQ

*HQHUDOO\� VSHDNLQJ�� VDQG\� VRLOV� WHQG� WR� EH� ORZ� LQ WKURXJKRXW� LWV� GHSWK�� EXW� WKH� FRDWLQJ� RI� VDQG� JUDLQV� E\

RUJDQLF�PDWWHU�FRQWHQW�DQG�QDWLYH�IHUWLOLW\��ORZ�LQ�DELOLW\�WR QDWXUDOO\�RFFXUULQJ� PDWHULDOV� VXFK� DV� RUJDQLF� PDWWHU� DQG

UHWDLQ�PRLVWXUH�DQG�QXWULHQWV��ORZ�LQ�FDWLRQ�H[FKDQJH�DQG LURQ�DOXPLQXP�R[LGHV�PD\�OHDG�WR�WKH�FHPHQWDWLRQ�RI�VDQG

EXIIHU�FDSDFLWLHV��DQG� UDSLGO\�SHUPHDEOH� �L�H��� WKH\�SHUPLW JUDLQV�WR�HDFK�RWKHU�DQG�HYHQ�WR�WKH�SOXJJLQJ�RI�WKH�SRUHV

UDSLG�PRYHPHQW�RI�ZDWHU�DQG�DLU���7KLFN��XSODQG�GHSRVLWV�RI EHWZHHQ�VDQG�JUDLQV��7KLV�SKHQRPHQRQ�KDSSHQV�FRPPRQO\

VXFK�VRLO�PDWHULDOV��FRPPRQ�LQ�WKH�FHQWUDO�ULGJH�VHFWLRQ�RI LQ� VXEVRLOV� RI� WKH� IODWZRRGV�� 7KH� UHVXOWLQJ� VWDLQHG� OD\HU

)ORULGD�� EXW� DOVR� LQ� RWKHU� VDQG�KLOO� DUHDV�� DUH� RIWHQ� TXLWH �FDOOHG�D�VSRGLF�KRUL]RQ�E\�VRLO�VFLHQWLVWV�DQG�D�KDUGSDQ�E\

GURXJKW\��QHHG�LUULJDWLRQ�DW�WLPHV�GXULQJ�GU\�VHDVRQV����DQG PDQ\�RWKHUV��FDQ� UHGXFH� WKH�SHUPHDELOLW\�RI� WKH� � VXEVRLO�

DUH�EHVW�DGDSWHG�WR�GHHS�URRWHG�FURSV��VXFK�DV�FLWUXV�ZKHUH GHSHQGLQJ�RQ�WKH�GHJUHH�RI�FHPHQWDWLRQ�DQG�SOXJJLQJ�WKDW

WHPSHUDWXUHV�SHUPLW�� KDV�RFFXUUHG��DQG�FDQ�VLJQLILFDQWO\�DOWHU�WKH�EHKDYLRU�RI�D

6DQG\� VRLOV� XVXDOO\� KDYH� KLJK�EXON� GHQVLWLHV� DQG� DUH QR�VWDLQLQJ��FHPHQWDWLRQ��RU�SOXJJLQJ�

WKHUHIRUH�ZHOO�VXLWHG�IRU�URDG�IRXQGDWLRQV�DQG�EXLOGLQJ�VLWHV�

7KH\� GR� UHTXLUH� JRRG� ZDWHU� PDQDJHPHQW� �JHQHUDOO\ +XPDQ� DFWLYLWLHV� FDQ� DIIHFW� SHUPHDELOLW\� RI� VRLOV�

LQFOXGLQJ�PRUH�IUHTXHQW�LUULJDWLRQV�DQG�RU�DUWLILFLDO�GUDLQDJH 3ORZSDQV� DQG� RWKHU� W\SHV� RI� FRPSDFWLRQ� FDQ� UHGXFH� VRLO

WR�ILW�WKH�QHHGV�RI�D�VSHFLILF�FURS��DQG�SURSHU�IHUWLOL]DWLRQ SHUPHDELOLW\� UDGLFDOO\�� HYHQ� LQ� VDQG\� VRLOV�� &RQYHUVHO\�

�PHDQLQJ�PRUH�IUHTXHQW�EXW�ORZHU�TXDQWLWLHV�RI�QXWULHQWV�SHU VXEVRLOLQJ� RU� RWKHU� NLQGV� RI� � ULSSLQJ�� EUHDNLQJ�RI� VORZO\

DSSOLFDWLRQ���7RWDO�DPRXQWV�RI�IHUWLOL]HU�SHU�FURS�DUH�XVXDOO\ SHUPHDEOH�VRLO�KRUL]RQV�FDQ�LQFUHDVH�VRLO�SHUPHDELOLW\�

TXLWH�KLJK�

$V�WKH�UHODWLYH�SHUFHQWDJHV�RI�VLOW�DQG�RU�FOD\�SDUWLFOHV EHKDYLRU�� 6DQG\� VRLOV� RI� WKH� IODWZRRGV�� IRU� H[DPSOH�� DUH

EHFRPH�JUHDWHU��SURSHUWLHV�RI�VRLOV�DUH�LQFUHDVLQJO\�DIIHFWHG� OLNHO\�WR�EH�VDWXUDWHG�ZLWK�ZDWHU�IRU�H[WHQGHG�SHULRGV�GXULQJ

)LQHU�WH[WXUHG�VRLOV�JHQHUDOO\�DUH�PRUH�IHUWLOH��FRQWDLQ�PRUH PRVW�\HDUV��7KH�VDQG\�VRLOV�RI�KLJKHU��VDQG�KLOO�ODQGVFDSHV

RUJDQLF� PDWWHU�� KDYH� KLJKHU� FDWLRQ� H[FKDQJH� DQG� EXIIHU DUH�XQOLNHO\�WR�KDYH�KLJK�ZDWHU�WDEOHV�HYHQ�IRU�VKRUW�SHULRGV�

FDSDFLWLHV��DUH�EHWWHU�DEOH�WR�UHWDLQ�PRLVWXUH�DQG�QXWULHQWV�

DQG�SHUPLW�OHVV�UDSLG�PRYHPHQW�RI�DLU�DQG�ZDWHU��$OO�RI�WKLV

LV�JRRG�XS�WR�D�SRLQW��:KHQ�VRLOV�DUH�VR�ILQH�WH[WXUHG�DV�WR

EH�FODVVLILHG�DV�FOD\H\��KRZHYHU��WKH\�DUH�OLNHO\�WR�H[KLELW

SURSHUWLHV� ZKLFK� DUH� VRPHZKDW� GLIILFXOW� WR� PDQDJH� RU

RYHUFRPH��6XFK�VRLOV�DUH�RIWHQ�WRR�VWLFN\�ZKHQ�ZHW�DQG�WRR

KDUG�ZKHQ�GU\�WR�FXOWLYDWH��7KH\�DOVR�PD\�KDYH�VKULQN�VZHOO

YDULHW\� RI� FURSV�� DQG� ZLOO� SURGXFH� KLJKHU� \LHOGV� PRUH

PRUH�FRPPRQ�LQ�WKH�QRUWKZHVW�SRUWLRQ�RI�WKH�VWDWH�

6RPH�7KLQJV�7H[WXUH�'RHV�1RW�7HOO�8V

DOWHU� WKH� HIIHFW� RI� VRLO� WH[WXUH�� $� VRLO� PD\� EH� VDQG\

VRLO�UHODWLYH�WR�WKH�EHKDYLRU�WKDW�LW�ZRXOG�KDYH�LI�WKHUH�ZHUH

7KH�ZDWHU�WDEOH�FDQ�KDYH�DQ�LPSRUWDQW�LPSDFW�RQ�VRLO

&RPSDULVRQ�ZLWK�(QJLQHHULQJ

&ODVVLILFDWLRQ�6\VWHPV

7KH� V\VWHP� IRU� GHWHUPLQLQJ� 86'$� WH[WXUH� LV

VLJQLILFDQWO\� GLIIHUHQW� IURP� WKH�8QLILHG� DQG� WKH�$PHULFDQ

$VVRFLDWLRQ��RI�6WDWH��+LJKZD\�DQG�7UDQVSRUWDWLRQ�2IILFLDOV
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�$$6+72��V\VWHPV�WKDW�DUH�WUDGLWLRQDOO\�XVHG�E\�HQJLQHHUV�

2QH� PDMRU� GLIIHUHQFH� LV� WKDW� WKH� FXWRIIV� EHWZHHQ� SDUWLFOH

VL]HV�DUH�GLIIHUHQW�DPRQJ�WKH�WKUHH�V\VWHPV�

$QRWKHU� LPSRUWDQW� GLIIHUHQFH� LV� WKDW� 86'$� WH[WXUH

GHSHQGV�HQWLUHO\�RQ�SDUWLFOH�VL]H��WKH�8QLILHG�DQG�$$6+72

GHVLJQDWLRQV�GHSHQG�QRW�RQO\�RQ�SDUWLFOH�VL]HV�EXW�DOVR�RQ

RWKHU�SURSHUWLHV�VXFK�DV�$WWHUEHUJ�OLPLWV��OLTXLG�OLPLW�DQG

SODVWLFLW\�LQGH[��

7KHUH�LV��XQIRUWXQDWHO\��QR�ZD\�WR�WUDQVODWH�GLUHFWO\�IURP

WKH�86'$�V\VWHP�WR�WKH�RWKHU�V\VWHPV�DQG�EDFN��6DQG\�FOD\

ORDP�LQ�WKH�86'$�V\VWHP��IRU�H[DPSOH��PD\�EH�HLWKHU�6&�RU

&/�LQ�WKH�8QLILHG�V\VWHP��GHSHQGLQJ�RQ�WKH�SHUFHQWDJHV�RI

GLIIHUHQW�VL]HV�RI�SDUWLFOHV��VLPLODUO\��LW�PD\�EH�$���RU�$����

LQ�WKH�$$6+72�V\VWHP��&RQYHUVHO\��&/�IURP�WKH�8QLILHG

V\VWHP�PD\�EH�FOD\��VLOW\�FOD\��VLOW\�FOD\�ORDP��FOD\�ORDP�

ORDP��VLOW�ORDP��VDQG\�FOD\��RU�VDQG\�FOD\�ORDP�LQ�WKH�86'$

V\VWHP��GHSHQGLQJ�RQ�WKH�UHVXOWV�RI�D�PHFKDQLFDO�DQDO\VLV

GRQH�XVLQJ��86'$�VWDQGDUGV��D�VRLO�GHVLJQDWHG�$���LQ�WKH

$$6+72� V\VWHP�PD\� EH� FOD\� ORDP�� ORDP�� VLOW� ORDP�� RU

VDQG\�FOD\�ORDP�LQ�WKH�86'$�V\VWHP�

)RU� PRUH� LQIRUPDWLRQ� RQ� WKH� 8QLILHG� DQG� $$6+72

V\VWHPV��FRQVXOW�ZLWK�\RXU�ORFDO�RIILFH�RI�WKH�86'$��1DWXUDO

5HVRXUFHV� &RQVHUYDWLRQ� 6HUYLFH�� D� PRGHUQ� VRLO� VXUYH\

UHSRUW��RU�D�WH[WERRN�LQ�VRLO��PHFKDQLFV�

:KHUH�WR�*HW�0RUH�,QIRUPDWLRQ

)RU� DGGLWLRQDO� LQIRUPDWLRQ�RQ� WKH� DYDLODELOLW\� RI� VRLO

VXUYH\�UHSRUWV�DQG�RWKHU�VRLO�UHODWHG�LQIRUPDWLRQ�DVVLVWDQFH

LQ�\RXU�UHJLRQ��FRQWDFW�\RXU�ORFDO�&RXQW\�([WHQVLRQ�6HUYLFH�

6RLO�DQG�:DWHU�&RQVHUYDWLRQ�'LVWULFW��DQG�86'$�1DWXUDO

5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�RIILFHV�

$FNQRZOHGJPHQW

7KLV� IDFW� VKHHW� LV� D�PDMRU� UHYLVLRQ� RI� �6RLO�7H[WXUH�

�6RLO�6FLHQFH�)DFW�6KHHW�6/������E\�5��(��&DOGZHOO��,W�KDV

EHHQ� PRGLILHG� DV� SDUW� RI� D� SURMHFW� HQWLWOHG� ¦'HWHUPLQLQJ

6RLO�:DWHU�6HDVRQDO�0RYHPHQW���3DUWLDO� VXSSRUW� IRU� WKLV

SURMHFW�KDV�EHHQ�SURYLGHG�E\�WKH�8�6��*HRORJLFDO�6XUYH\�

'HSDUWPHQW� RI� WKH� ,QWHULRU�� WKURXJK� WKH� )ORULGD� :DWHU

5HVRXUFHV� 5HVHDUFK� &HQWHU�� DV� DXWKRUL]HG� E\� WKH� :DWHU

5HVRXUFHV�5HVHDUFK�$FW� RI� ������$GGLWLRQDO� VXSSRUW� KDV

FRPH�IURP�WKH�6RLO�&KDUDFWHUL]DWLRQ�3URJUDP�RI�)ORULGD
V

$FFHOHUDWHG�6RLO�6XUYH\��IXQGHG�E\�WKH�)ORULGD�/HJLVODWXUH

WKURXJK�WKH�%XUHDX�RI�6RLO�DQG�:DWHU�&RQVHUYDWLRQ��)ORULGD

'HSDUWPHQW�RI�$JULFXOWXUH�DQG�&RQVXPHU�VHUYLFHV�

7DEOH�����6L]H�OLPLWV��GLDPHWHU�LQ�PLOOLPHWHUV��RI�VRLO

VHSDUDWHV�LQ�WKH�86'$�VRLO�WH[WXUDO�FODVVLILFDWLRQ�V\VWHP

�1DPH�RI�VRLO�VHSDUDWH 'LDPHWHU��OLPLWV��PP�

9HU\�FRDUVH�VDQG
 ������������

&RDUVH�VDQG �����������

0HGLXP�VDQG �����������

)LQH�VDQG �����������

9HU\�ILQH�VDQG� �����������

6LOW ������������

&OD\ OHVV�WKDQ������


� 1RWH�WKDW�WKH�VDQG�VHSDUDWH�LV�VSOLW�LQWR�ILYH�VL]HV��YHU\
FRDUVH�VDQG��FRDUVH�VDQG��HWF����7KH�VL]H�UDQJH�IRU
VDQGV��FRQVLGHUHG�EURDGO\��FRPSULVHV�WKH�HQWLUH�UDQJH
IURP�YHU\�FRDUVH�VDQG�WR�YHU\�ILQH�VDQG��L�H������������
PP�
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7DEOH�����'LVWULEXWLRQ�RI�SDUWLFOH�VL]HV�DQG�86'$�WH[WXUDO�QDPHV�IRU�VRLO�VDPSOHV�IURP�WKUHH�GLIIHUHQW�GHSWKV�LQ�HDFK�RI�WZR

FRQWUDVWLQJ�)ORULGD�VRLOV��GHVLJQDWHG�¦6���DQG�¦6���

6DPSOH 6RLO 6RLO�+RUL]RQ
 9&6� &6 06 )6 9)6 7RWDO 6LOW &OD\ 86'$�7H[WXUDO
1R� 6DQG�� 1DPH

� 6� $��7RSVRLO��� � �� �� �� � �� � � 6DQG

� (��6XEVXUIDFH� � �� �� �� � �� � � 6DQG

� %W��6XEVRLO� � � �� �� � �� � �� 6DQG\�FOD\�ORDP

� 6� $��7RSVRLO� � � � �� � �� � � )LQH�VDQG

� (��6XEVXUIDFH� �� � � �� � �� � � )LQH�VDQG

� %K��6XEVRLO� � � � �� � �� � � )LQH�VDQG


�� 7KH�$�KRUL]RQ��RU�WRSVRLO��LV�WKH�XSSHU�SDUW�RI�WKH�VRLO��RUGLQDULO\�VRPHZKDW�HQULFKHG�LQ��DQG�GDUNHQHG�E\��RUJDQLF�PDWWHU�
7KH�(�KRUL]RQ��RU�VXEVXUIDFH�OD\HU��LV�D�OHDFKHG�OD\HU��OLJKWHU�LQ�FRORU�DQG�ORZHU�LQ�RUJDQLF�PDWWHU�WKDQ�WKH�RYHUO\LQJ�WRSVRLO�
7KH�%�KRUL]RQ��RU�VXEVRLO��LV�WKH�VRLO�EHQHDWK�WKH�$�DQG�(�KRUL]RQV��LW�PD\�EH�HQULFKHG�UHODWLYH�WR�RYHUO\LQJ�KRUL]RQV�E\�FOD\
SDUWLFOHV��LQ�ZKLFK�FDVH�LW�LV�GHVLJQDWHG�D�%W�KRUL]RQ��RU�E\�RUJDQLF�PDWHULDO�WKDW�JLYHV�LW�D�EODFN�RU�GDUN�EURZQ�DSSHDUDQFH�
LQ�ZKLFK�FDVH�LW�LV�GHVLJQDWHG�D�%K�KRUL]RQ�

��� 9&6� �YHU\�FRDUVH�VDQG��&6� �FRDUVH�VDQG��06� �PHGLXP�VDQG��)6� �ILQH�VDQG��9)6� �YHU\�ILQH�VDQG��6HH�7DEOH���IRU
VL]H�OLPLWV�RI�WKH�YDULRXV�VRLO�VHSDUDWHV�

��� 1RWH�WKDW�WKH�SHUFHQW�WRWDO�VDQG�LV�REWDLQHG�E\�DGGLQJ�WKH�SHUFHQWDJHV�RI�WKH�ILYH�VDQG�VHSDUDWHV��YHU\�FRDUVH�VDQG��FRDUVH
VDQG��HWF����7KH�SHUFHQWDJHV�RI�VDQG��VLOW��DQG�FOD\��ZKLFK�WRWDO�������DUH�XVHG�ZLWK�WKH�86'$�WH[WXUDO�WULDQJOH��)LJXUH����WR
GHWHUPLQH�WKH�WH[WXUDO�QDPH�RI�D�VDPSOH��,I�WKH�VDQG�IUDFWLRQ�RI�D�VDPSOH�LV�GRPLQDWHG�E\�D�SDUWLFXODU�VL]H�VHSDUDWH�
KRZHYHU��D�IXUWKHU�PRGLILHU�PXVW�EH�DWWDFKHG�WR�WKH�WH[WXUDO�QDPH��H�J���ILQH�VDQG��RU�ORDP\�FRDUVH�VDQG���DV�GLVFXVVHG�LQ
WKH�WH[W�
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)LJXUH�����7KH�86'$�WH[WXUDO�WULDQJOH��VKRZLQJ�WKH�WZHOYH�PDMRU�WH[WXUDO�FODVVHV�LQ�WKH�86'$�V\VWHP���:LWKLQ�WKH�VDQGV��ORDP\�VDQGV�

DQG�VDQG\�ORDPV��WKH�SURSRUWLRQV�RI�WKH�YDULRXV�VHSDUDWHV�RI�VDQG��YHU\�FRDUVH�VDQG��FRDUVH�VDQG��PHGLXP�VDQG��ILQH�VDQG��DQG�YHU\
ILQH�VDQG��PXVW�EH�FRQVLGHUHG�LQ�GHWHUPLQLQJ�ZKLFK�WH[WXUDO�QDPH�WR�DVVLJQ���,I�WKH�VDQG�IUDFWLRQ�RI�D�VDPSOH�LV�GRPLQDWHG�E\�D
SDUWLFXODU�VDQG�VHSDUDWH��D�PRGLILHU�PXVW�EH�DWWDFKHG�WR�WKH�PDMRU�WH[WXUDO�QDPH��H�J���FRDUVH�VDQG��ORDP\�YHU\�ILQH�VDQG��RU�ILQH�VDQG\
ORDP���DV�GLVFXVVHG�LQ�WKH�WH[W�RI�WKLV�IDFW�VKHHW�


