
�

(19 , 5 210(17$ / � 3 2 / , & <0$. , 1 * � , 1

= ,0 % $ %:( � � ' , 6 & 285 6 ( 6 � � 6 & , (1 &( � $ 1'

32 / , 7 , & 6

, ' 6 � :25 . , 1 * � 3 $ 3 ( 5 � � � �

- DPH V � . H H O H \ � D Q G � , D Q � 6 F R R Q H V

6800$5<

/DQG�GHJUDGDWLRQ� QDUUDWLYHV� KDYH� EHHQ� UHPDUNDEO\� SHUVLVWHQW� LQ� SROLF\PDNLQJ� LQ�=LPEDEZH� WKURXJK� ERWK

FRORQLDO�DQG�SRVW�FRORQLDO�SHULRGV��7KLV�SDSHU�DVNV�ZK\�SROLF\�SURFHVVHV�KDYH�FRQVLVWHQWO\�UHLQIRUFHG�D�KLJKO\

WHFKQRFUDWLF� DSSURDFK� WR� QDWXUDO� UHVRXUFHV� PDQDJHPHQW�� ZKLOH� H[FOXGLQJ� DOWHUQDWLYH� SHUVSHFWLYHV� DQG

IUDPLQJV� RI� SUREOHPV� IRU� SROLF\�� )UHTXHQWO\� LQIOH[LEOH� QDWXUDO� UHVRXUFH� UHJXODWLRQV�� 0DVWHU� )DUPHU

SURJUDPPHV� RU� ODQG�XVH� SODQQLQJ� UHJLPHV� HPHUJH� IURP� D� K\EULG� UHDOP� RI� VFLHQFH� DQG� EXUHDXFUDF\�� 7KH

SDSHU�H[DPLQHV�KRZ�FUHDWLRQ�RI�NQRZOHGJH�DERXW�D�VRLO�HURVLRQ�FULVLV�HQWDLOV�SURFHVVHV�RI�EODFN�ER[LQJ�RI

XQFHUWDLQWLHV�ZKLOH�UHO\LQJ�RQ�QHWZRUNV�EHWZHHQ�VFLHQWLVWV�DQG�VFLHQWLILF�LQVWLWXWLRQV�DQG�GLIIHUHQW�SDUWV�RI�WKH

VWDWH�� 3ROLWLFDO� FRQWH[WV� DQG� LQWHUHVWV�� LW� LV� DUJXHG�� DOVR� VKDSH� SROLF\� GLVFRXUVHV�� :KLOH� WKHUH� KDV� EHHQ

FRQWLQXLW\� EHWZHHQ� WKH� FRORQLDO� DQG� LPPHGLDWH� SRVW�FRORQLDO� SHULRGV�� LQ�PRUH� UHFHQW� WLPHV� WKH� UDQJH� RI

DFWRUV�HQJDJHG�LQ�WKH�SROLF\�SURFHVV�KDV�ZLGHQHG��UHVSRQGLQJ�WR�VWDWH�UHIRUP��WKH�JURZWK�RI�D�GLYHUVH�UDQJH

RI�FLYLO� VRFLHW\�RUJDQLVDWLRQV�DQG� D�SRVW�5LR� LQWHUQDWLRQDO� HQYLURQPHQWDO� DJHQGD��5HIOHFWLQJ� WKHVH� FKDQJHV�

SROLF\�SURFHVVHV�KDYH�WDNHQ�RQ�QHZ�VKDSHV��3DUWLFLSDWLRQ�KDV�EHFRPH�D�NH\�WKHPH��7KH�SDSHU�WDNHV�IRXU�FDVH

VWXGLHV�WR�DVN�KRZ�VXEVWDQWLYH�WKLV�SDUWLFLSDWLRQ�LV��IDUPHU�SDUWLFLSDWRU\�UHVHDUFK��WKH�'LVWULFW�(QYLURQPHQWDO

$FWLRQ�3ODQQLQJ�SURFHVV��UHIRUP�RI� WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�WKH� ¶FKDQJH�SURFHVV·�ZLWKLQ

$JULWH[�WKH�H[WHQVLRQ�DJHQF\��:H�FRQFOXGH�WKDW��ZKLOH�PXFK�SDUWLFLSDWLRQ�LV�¶LQVWUXPHQWDO·�DQG�RQO\�VXFFHHGV

LQ� UHLWHUDWLQJ� HDUO\� QDUUDWLYHV� DQG� WHFKQRFUDWLF� DSSURDFKHV�� SROLF\� VSDFHV� FDQ� DOVR� HPHUJH� ZKHUH� DFWRU�

QHWZRUNV�FDQ�EH�FRQVWUXFWHG�SURPRWLQJ�PRUH�IXQGDPHQWDOO\� ¶HPSRZHULQJ·�IRUPV�RI�SDUWLFLSDWLRQ�LQ�SROLF\

SURFHVVHV�

��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV�����
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)URP�FRORQLDO�WLPHV�WR�WKH�SUHVHQW��D�UDQJH�RI�VFLHQWLILF�UHVHDUFK�KDV�GRFXPHQWHG�DSSDUHQWO\�DODUPLQJ�WUHQGV

LQ�VRLO�HURVLRQ��VRLO� IHUWLOLW\�GHFOLQH��GHIRUHVWDWLRQ�DQG�UDQJHODQG�GHJUDGDWLRQ� LQ�=LPEDEZH��DV�HOVHZKHUH� LQ

$IULFD� �FI�� /HDFK� DQG� 0HDUQV� ������� 7KLV� WHFKQLFDO� NQRZOHGJH� KDV�� LQ� WXUQ�� KHOSHG� VKDSH� D� SURFHVV� RI

SROLF\PDNLQJ��ERWK�IRU�FRORQLDO�DGPLQLVWUDWLYH�SURJUDPPHV��DQG�DOVR�SRVW�LQGHSHQGHQFH�JRYHUQPHQW�SROLF\

DQG� GHYHORSPHQW� DLG� �%HLQDUW� ������ 'ULQNZDWHU� ������� 7KH� DLP� RI� WKLV� SDSHU� LV� QRW� WR� ZHLJK� XS� WKH

DUJXPHQWV�IRU�DQG�DJDLQVW�DQ�HQYLURQPHQWDO�FULVLV��2XU�SRLQW�RI�GHSDUWXUH�LV�WKDW�WKHUH�LV�D�VLJQLILFDQW�HQRXJK

FRQVHQVXV�WKDW�ODQG�GHJUDGDWLRQ�RUWKRGR[LHV�DUH�SUREOHPDWLF��WR�DVN�KRZ�LW�LV�WKDW�WKHVH�YLHZV�DUH�PDLQWDLQHG

LQ�SROLF\��DQG��VXEVHTXHQWO\��ZKHWKHU�VSDFHV�H[LVW�IRU�WKH�H[SUHVVLRQ�RI�DOWHUQDWLYH�SHUVSHFWLYHV�

,Q� WKLV� H[DPLQDWLRQ� RI� WKH� SROLF\� SURFHVV� ZH� ORRN� DW� KRZ� SDUWLFXODU� W\SHV� RI� NQRZOHGJH� EHFRPH

GRPLQDQW��DQG�KRZ�WKLV�LV�DVVRFLDWHG�ZLWK�WKH�FUHDWLRQ�RI�IDFWV�DERXW�WKH�ZRUOG�DQG�DWWHPSWV�WR�PDQDJH�DQG

FRQWURO� WKDW� ZRUOG�� .QRZOHGJH�� ZH� DUJXH�� LV� SURGXFHG� GLVFXUVLYHO\�� LW� UHIOHFWV� DQG� VKDSHV� SDUWLFXODU

LQVWLWXWLRQDO�DQG�SROLWLFDO�SUDFWLFHV�DQG�ZD\V�RI�GHVFULELQJ�WKH�ZRUOG��7R�H[DPLQH�WKLV�ZH�EULQJ�WRJHWKHU�ZRUN

IURP�WKUHH�ILHOGV��)LUVW��ZRUN�IURP�WKH�ILHOG�RI�VFLHQFH�DQG�WHFKQRORJ\�VWXGLHV�KHOSV�LQWHUURJDWH�WKH�FUHDWLRQ

RI�NQRZOHGJH��SDUWLFXODUO\�WKH�FUHDWLRQ�RI�LQIOXHQWLDO�IDFWV�RU�ZLVGRPV�DQG�WKHLU�VXSSRUWLQJ�GDWD��DQG�DOVR�WKH

ZD\V�LQ�ZKLFK�VFLHQWLILF�GLVFLSOLQHV�DQG�SUDFWLFHV�EHFRPH�GRPLQDQW��-DVDQRII�DQG�:\QQH��������7KLV�KHOSV

XQUDYHO�WKH�SURFHVVHV�ZKHUHE\�SDUWLFXODU�SLHFHV�RI�LQIRUPDWLRQ�RU�ZD\V�RI�RSHUDWLQJ�EHFRPH�XQTXHVWLRQHG�

([DPLQLQJ� WKLV� KHOSV� UHYHDO� WKH� FHQWUDOLW\� RI� VRFLDO� YDOXHV� WR� WKH� SUHVHQWDWLRQ� RI� ZKDW� DSSHDUV� DV� UHDOLW\

�+DQQLJDQ�������:\QQH�������

7KH� FKDOOHQJH� LQ� DQDO\VLQJ� SROLF\� SURFHVVHV� LV� WR� H[DPLQH� KRZ� GLVFRXUVHV� DUH� FUHDWHG� DQG� XSKHOG

WKURXJK� WKH� LQVWLWXWLRQV�RI� VFLHQFH�� JRYHUQPHQW� DQG� DGPLQLVWUDWLRQ�� WR� H[DPLQH�ZKHUH� WKH\� DUH� FRQWHVWHG�

ZKHUH� WKH\� DUH� RSHQ� WR� LQFUHPHQWDO� FKDQJH�� DQG� ZKHUH� DOWHUQDWLYH� GLVFRXUVHV� DUH� HPHUJLQJ� DQG� ILQGLQJ

H[SUHVVLRQ�LQ�WKH�SROLF\�SURFHVV��$�VHFRQG�DUHD�RI�OLWHUDWXUH�VKRZV�KRZ�ODQJXDJH�DQG�VW\OHV�RI�DUJXPHQWDWLRQ

DUH� FULWLFDO� ZKHQ� DQDO\VLQJ� SROLF\� SURFHVVHV� �)LVFKHU� DQG� )RUHVWHU� ������ .DSODQ� ������ 0DMRQH� �����

$SWKRUSH� ������� 'LVFRXUVHV�� GHPDUFDWH� WKH� ZD\� SUREOHPV� DUH� WKRXJKW� DERXW�� OLQNLQJ� XS� GLIIHUHQW� LVVXHV

RIWHQ� LQ� KLJKO\� SURJUDPPDWLF�� QDUUDWLYH�� FDXVH� DQG� HIIHFW� IRUP� �5RH� ������� 7KHVH� IUDPLQJV� JXLGH

LQWHUYHQWLRQV� LQ� UHODWLRQ� WR� REMHFWLILHG� SUREOHPV�E\� VHWWLQJ� XS� FDXVDO� OLQNV�� WKURXJK� UKHWRULFDO� SRZHU�� DQG

WKURXJK�WKH�PDUJLQDOLVDWLRQ�RI�DOWHUQDWLYH�SHUVSHFWLYHV�DV�ELDVHG��VXEMHFWLYH�DQG�QRQ�VFLHQWLILF��2IWHQ�WKHVH

GLVFRXUVHV�DQG�WKH�LQVWLWXWLRQDO�SUDFWLFHV�XSRQ�ZKLFK�WKH\�UHO\�DUH�VR�HQWUHQFKHG�WKDW�SHRSOH�DUH�XQDZDUH�RI

WKHP�DQG�WKH�ZD\�WKH\�VKDSH�ZRUOG�YLHZV�

7KH� WKLUG� ERG\� RI� OLWHUDWXUH� LV� IRFXVHG� PRUH� VSHFLILFDOO\� RQ� SURFHVVHV� RI� SROLF\� FKDQJH�� 7KLV� ZRUN

ORFDWHV�SROLF\� LQ�SROLWLFDO� DQG�EXUHDXFUDWLF� FRQWH[WV��SRLQWLQJ� WR� WKH� LPSRUWDQFH�RI�SDUWLFXODU�KLVWRULHV� DQG

EDODQFHV� RI� VWDWH� DQG� VRFLHW\� IRUFHV� LQ� VKDSLQJ� WKH� HPHUJHQFH� RI� DQ\� JLYHQ� SROLF\� SDWK� �<RXQJ� �����

0DPGDQL��������6RPH�ZRUN�LQ�WKLV�ILHOG�DOVR�HPSKDVLVHV�WKH�QRQ�OLQHDULW\�RI�SROLF\��,Q�WKLV�YLHZ��SROLF\�GRHV

QRW� PRYH� QHDWO\� IURP� VWDJHV� RI� DJHQGD� VHWWLQJ� DQG� GHFLVLRQ�PDNLQJ� WR� LPSOHPHQWDWLRQ�� SROLF\� LV� RIWHQ

�����������������������������������������������������
�� +DMHU� ������� ���� GHILQHV� GLVFRXUVH� DV� ¶D� VSHFLILF� HQVHPEOH� RI� LGHDV�� FRQFHSWV� DQG� FDWHJRULVDWLRQV� ZKLFK� DUH

SURGXFHG�� UHSURGXFHG� DQG� WUDQVIRUPHG� LQ� D� SDUWLFXODU� VHW� RI� SUDFWLFHV� DQG� WKURXJK�ZKLFK�PHDQLQJ� LV� JLYHQ� WR
SK\VLFDO�DQG�VRFLDO�UHDOLWLHV·�
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FRQWHVWHG�� VXEVWDQWLDOO\� UHVKDSHG�� RU� HYHQ� LQLWLDWHG� IURP� D� UDQJH� RI� SODFHV� RU� SRLQWV� EHWZHHQ�PDFUR� DQG

PLFUR�OHYHOV��/LQGEORP�������/LSVN\�������6KRUH�DQG�:ULJKW��������,W�LV�WKLV�FRPSOH[LW\�DQG�G\QDPLVP��ZH

DUJXH�� WKDW�PD\� DOORZ� VSDFHV� IRU� WKH� DVVHUWLRQ� RI� DOWHUQDWLYH� VWRU\OLQHV� DQG� SUDFWLFHV�� ZKLFK�� LQ� WXUQ�� FDQ

JUDGXDOO\�UHVXOW�LQ�VXEVWDQWLDO�FKDOOHQJHV�RU�VKLIWV�LQ�WKH�NQRZOHGJH�DQG�SUDFWLFHV�DVVRFLDWHG�ZLWK�SUHYLRXVO\

GRPLQDQW�GLVFRXUVHV�

7KURXJK�H[DPLQLQJ�VSHFLILF�HQYLURQPHQWDO�SROLF\�SURFHVVHV�LQ�=LPEDEZH�ZH�VXJJHVW�WKDW�VFLHQWLILF�DQG

RWKHU�IRUPV�RI�NQRZOHGJH�²�DQG�WKH�LQWHUHVWV�WKH\�UHIOHFW�DQG�VKDSH�²�LQWHUDFW�LQ�D�UDQJH�RI�GLIIHUHQW�ZD\V�

'LVWLQFWLRQV�EHWZHHQ�WKH� WHFKQLFDO�DQG� WKH�SROLWLFDO�EHFRPH�EOXUUHG��� DQG�FRQWHVWV�RFFXU� LQ� WKH�SURFHVV�RI

GHYHORSLQJ� VFLHQWLILF� IDFWV�� LQ� RIILFLDO� GHFLVLRQ�PDNLQJ� IRUD� DQG� LQ� WKH� LPSOHPHQWDWLRQ� RI� SURMHFWV�

SURJUDPPHV� DQG�SROLFLHV�� 3ROLF\�� ZH� VXJJHVW�� FDQ� FKDQJH� LQ� XQH[SHFWHG�ZD\V��0RPHQWV� RI� ¶SROLF\� VSDFH·

�FI��*ULQGOH� DQG�7KRPDV� ������ HPHUJH� DOORZLQJ� DOWHUQDWLYH� SHUVSHFWLYHV� URRP� WR� FKDOOHQJH� WKH� SRZHU� RI

PRUH�WRWDOLVLQJ�GLVFRXUVHV��LQIOXHQWLDO�VRFLDO�LQWHUHVWV�DQG�SDUWLFXODU�SDWWHUQV�RI�VWDWH�IRUPDWLRQ�

,Q� ODWHU� VHFWLRQV� RI� WKH� SDSHU� DQ� HPHUJLQJ� GLVFRXUVH� RI� SDUWLFLSDWLRQ� LV� GHOLQHDWHG�� 7KLV� LV� FXUUHQWO\

VXEMHFW� WR� LQWHQVH� FRQWHVWDWLRQ�� 2Q� WKH� RQH� KDQG�� QRWLRQV� RI� ¶SDUWLFLSDWLRQ·� DUH� EHLQJ� GHSOR\HG� LQ� DQ

LQVWUXPHQWDOLVW� IDVKLRQ� WR� PDQDJH� D� SHUFHLYHG� HQYLURQPHQWDO� FULVLV�� DQG�� DOWKRXJK� GLVWLQFW� IURP� HDUOLHU

FRPPDQG�DQG�FRQWURO�DSSURDFKHV��WKLV�LV�VHW�ZLWKLQ�WKH�SDUDPHWHUV�GHILQHG�E\�H[LVWLQJ�IRUPV�RI�VFLHQFH�DQG

EXUHDXFUDF\�� 2Q� WKH� RWKHU� KDQG�� ¶SDUWLFLSDWLRQ·� LV� EHLQJ� GLVFXVVHG� LQ� WHUPV� RI� JHQXLQHO\� DOWHUQDWLYH

SHUVSHFWLYHV�� ZKLFK� SRWHQWLDOO\� UHFDVW� SROLF\PDNLQJ� WR� UHSROLWLFLVH� DUHDV� SUHYLRXVO\� GHPDUFDWHG� DV� VWULFWO\

WHFKQLFDO��7R�KHOS�IRFXV�WKLV�HQTXLU\�ZH�KDYH�WDNHQ�DV�D�IRFXV�SROLF\�GHEDWHV�FHQWUHG�RQ�ODQG�GHJUDGDWLRQ�DQG

VRLO�PDQDJHPHQW� LQ� WKH� FRPPXQDO� DUHDV��� )RXU� FDVH� VWXGLHV� ²� FRYHULQJ� UHVHDUFK�� SODQQLQJ�� UHJXODWLRQ� DQG

H[WHQVLRQ�²�DUH�XVHG�WR�H[SORUH�WKH�SRWHQWLDOV�DQG�OLPLWDWLRQV�RI�D�PRUH�LQFOXVLRQDU\�DQG�SDUWLFLSDWRU\�SROLF\

SURFHVV�

7KH�UHVHDUFK�IRU�WKLV�SDSHU�ZDV�FDUULHG�RXW�EHWZHHQ������DQG�������DQG�LV�EDVHG�SULPDULO\�RQ�RYHU���

LQWHUYLHZV� FDUULHG� RXW� LQ�+DUDUH��0DVYLQJR� DQG� WKH�8.�ZLWK� SROLWLFLDQV�� VFLHQWLVWV�� XQLYHUVLW\� UHVHDUFKHUV�

JRYHUQPHQW�DQG�1*2�RIILFLDOV��GRQRU�UHSUHVHQWDWLYHV��PHGLD�SHRSOH�DQG�IDUPHU�XQLRQ�OHDGHUV��7KH�SDSHU�LV

RUJDQLVHG�DV�IROORZV��7KH�QH[W�VHFWLRQ�VHWV�RXW�KRZ�WKH�HQYLURQPHQWDO�GHEDWH�LV�IUDPHG�LQ�=LPEDEZH��7KH

IROORZLQJ�VHFWLRQ�ORRNV�DW�WKH�VW\OHV�RI�VFLHQWLILF�NQRZOHGJH�DQG�WKH�LQWHUDFWLRQV�EHWZHHQ�VFLHQFH�DQG�SROLF\

WKDW� LQIRUP�GLVFRXUVHV�RQ� WKH�HQYLURQPHQW��:H�WKHQ�VHW�WKHVH�UHIOHFWLRQV�ZLWKLQ�D�PRUH�H[SOLFLWO\�SROLWLFDO

FRQWH[W��H[DPLQLQJ�WKH�QDWXUH�RI�WKH�VWDWH��EXUHDXFUDWLF�SROLWLFV��DQG�VWDWH�DQG�VRFLHW\�LQWHUDFWLRQV��)ROORZLQJ

DQ�H[DPLQDWLRQ�RI�D�VHULHV�RI�FDVH�VWXGLHV�RI�YDULRXV�IRUPV�RI�SDUWLFLSDWLRQ�LQ�SROLF\�SURFHVVHV��D�ILQDO�VHFWLRQ

ORRNV�DW�WKH�H[WHQW�WR�ZKLFK�WKH�FRQWRXUV�RI�D�QHZ�W\SH�RI�SROLF\�VSDFH�DUH�QRZ�HPHUJLQJ�LQ�=LPEDEZH�

�����������������������������������������������������
�� 7KH�SUHYDOHQFH�RI�D�WHFKQLFDOO\�IUDPHG�GHEDWH�LV�YHU\�HYLGHQW�LQ�=LPEDEZH��GHVSLWH�WKH�REYLRXV�XQGHUO\LQJ�VRFLDO

DQG�SROLWLFDO�FRQQRWDWLRQV��'ULQNZDWHU��������������IRU�H[DPSOH��DUJXHV�� ¶7KH�=LPEDEZHDQ�JRYHUQPHQW�� OLNH� WKH
5KRGHVLDQ�� KDV� VRXJKW� WR� HQXQFLDWH� LQ� SXUHO\� WHFKQLFDO� WHUPV� ODQG� XVH� SROLFLHV�ZKLFK� DUH� LQ� IDFW� GHVLJQHG� YHU\
PXFK�IRU�SROLWLFDO�SXUSRVHV·�

�� 7KH�FRPPXQDO�DUHDV�DUH�WKH�$IULFDQ�VPDOOKROGHU�IDUPLQJ�DUHDV��IRUPHUO\�FDOOHG�¶UHVHUYHV·�DQG�¶7ULEDO�7UXVW�/DQGV·�
RULJLQDOO\�FUHDWHG�WKURXJK�ODQG�DOLHQDWLRQ�WKURXJK�WKH�/DQG�$SSRUWLRQPHQW�$FW�RI������
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6LQFH� WKH� HDUO\� FRORQLDO� HUD�� FRQFUHWH� SURJUDPPHV� IRU� QDWXUDO� UHVRXUFH� PDQDJHPHQW� LQ� =LPEDEZH� KDYH

FRQVLVWHQWO\� UHIOHFWHG�SDUWLFXODU�GLVFXUVLYH� IUDPLQJV�RI� HQYLURQPHQWDO� SUREOHPV���$QG� WKHVH� IUDPLQJV� KDYH

RIWHQ�EHHQ�H[SUHVVHG� LQ�D�GLVWLQFWO\�QDUUDWLYH�VW\OH��$�UDQJH�RI�FRPPHQWDWRUV�KDYH� LOOXVWUDWHG�KRZ�FRORQLDO

ODQG�XVH�DQG�QDWXUDO�UHVRXUFH�SROLFLHV�ZHUH�EDVHG�RQ�DVVXPSWLRQV�WKDW�WUDGLWLRQDO�IDUPLQJ�SUDFWLFHV�GHJUDGHG

WKH� ODQG���7KLV�FHUWDLQW\�DERXW�WKH�UHDOLW\�RI�ZLGHVSUHDG�HQYLURQPHQWDO�GHJUDGDWLRQ� LQ� WKH�FRPPXQDO�DUHDV

KDV� FRQWLQXHG� WR� WKH�SUHVHQW�GD\�� ,QGHHG�0DOWKXVLDQ� DVVXPSWLRQV� DERXW�SRSXODWLRQ� LQFUHDVH�SURJUHVVLYHO\

OHDGLQJ� WR�GHJUDGDWLRQ�RI�QDWXUDO� UHVRXUFHV�ZHUH� UHSHDWHGO\� DUWLFXODWHG� WR�XV� LQ� LQWHUYLHZV�� DQG� DUH� DOVR� LQ

HYLGHQFH�LQ�ERWK�JUH\�DQG�DFDGHPLF�OLWHUDWXUH��

6XFK�YLHZV�RI�JURZLQJ�FULVLV�UHTXLULQJ�XUJHQW�DFWLRQ�ZHUH�PDGH�WR�XV�E\�UDQJH�RI�GLIIHUHQW�LQIRUPDQWV

ZLWK�GLIIHUHQW�WHFKQLFDO�EDFNJURXQGV��DQG�ZLWK�GLIIHUHQW�W\SHV�RI�SRVLWLRQ�LQ�GLIIHULQJ�W\SHV�RI�RUJDQLVDWLRQ�

7KH\�ZHUH�DUWLFXODWHG�E\�VHQLRU�DQG�LQIOXHQWLDO�ILJXUHV�DV�ZHOO�DV�MXQLRU�VWDII��E\�VFLHQWLVWV�DQG�QRQ�VFLHQWLVWV�

DQG�E\�WKRVH�RXWVLGH�VWDWH�LQVWLWXWLRQV�DV�ZHOO�DV�WKRVH�ZLWKLQ�WKHP��$Q�LQWHUQDWLRQDO�1*2�GLUHFWRU�ZRUNLQJ

RQ�QDWXUDO�UHVRXUFH�PDQDJHPHQW�PDGH�WKH�SRLQW�LQ�VWDUN�DQG�DODUPLVW�WHUPV��¶3HRSOH�OLYH�RII�UDSLQJ�WKH�VRLO�

DQG�UDSLQJ�WKH�IRUHVW·��$�ZRUNHU�ZLWK�D�VPDOOHU�� ORFDO�1*2�VHW�RXW�WKH�FKDOOHQJH�DV�� ¶1DWXUDO�UHVRXUFHV�DUH

JHWWLQJ�VFDUFHU�DQG�VFDUFHU�LQ�WKH�FRPPXQDO�DUHDV�²�LW·V�D�WUDJHG\�RI�WKH�FRPPRQV·��$�VHQLRU�RIILFLDO� LQ�WKH

'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�FRPPHQWHG�

/RRN�DW�WKH�GHIRUHVWDWLRQ�ZH�KDYH�QRZ��5XUDO�UHIRUHVWDWLRQ�SURJUDPPHV�DUH�QRW�WKDW�VXFFHVVIXO��WKH\�DUH

FXWWLQJ�PRUH� WKDQ� WKH\�DUH�SODQWLQJ��(URVLRQ�RQ�JUD]LQJ� ODQGV� LV�JUHDWHU� WKDQ�DUDEOH� ODQGV�� EXW� DUDEOH

ODQGV�DUH�DOVR�HURGHG��SDUWLFXODUO\�KLOOVLGHV��VWUHDPEDQNV�DQG�VWUHDPEHGV��GHVSLWH�WKH�OHJLVODWLRQ�

$�PRUH�MXQLRU�RIILFLDO�ZRUNLQJ�RQ�FRQVHUYDWLRQ�LQ�$JULWH[�PDGH�LW�FOHDU�WKDW�SUHVVXUH�RQ�PDUJLQDO�ODQGV�ZDV

WKH�PDMRU� LVVXH�KH� IDFHG� LQ�KLV�ZRUN�� ¶,QFUHDVHV� LQ�SRSXODWLRQ� DUH� OHDGLQJ� WR� FXOWLYDWLRQ�RI�ZDWHUZD\V� DQG

VWHHS� VORSHV·�� ,Q� UHODWLRQ� WR� VRLO� IHUWLOLW\�� D� VHQLRU� VRLO� VFLHQWLVW� FRPPHQWHG�� ¶7KHUH� LV� VHULRXV� VRLO� IHUWLOLW\

GHSOHWLRQ�LQ�WKH�VPDOOKROGHU�VHFWRU����6RLO�IHUWLOLW\�LV�DVVRFLDWHG�ZLWK�D�ODFN�RI�IRRG�VHFXULW\���� LI�\RX�FRPH�WR

=LPEDEZH� LQ����\HDUV�ZH·OO�EH� MXVW� OLNH�(WKLRSLD·��2Q�VRLO� FRQVHUYDWLRQ��+HQU\�(OZHOO�� D� NH\� ILJXUH� LQ� WKH

=LPEDEZHDQ�VRLOV�GHEDWH�LV�TXRWHG�DV�SUHGLFWLQJ�WKDW��¶LI�VRLO�HURVLRQ�UDWHV�DUH�DOORZHG�WR�FRQWLQXH�DW�H[LVWLQJ

OHYHOV�ZLWKLQ�RXU�OLIHWLPH�FURS�IDLOXUHV�ZLOO�EH�WKH�QRUP��ZDWHU�ZLOO�EHFRPH�VFDUFH��DQG�PRVW�RI�RXU�UHVRXUFHV

ZLOO�JR�WRZDUGV�IHHGLQJ�D�YDVW��VWDUYLQJ�UXUDO�SRSXODWLRQ·��

�����������������������������������������������������
�� 6HH�FRPPHQWDULHV�E\�� IRU�H[DPSOH��3KLPLVWHU� ��������&OLIIH� ��������$OH[DQGHU� ��������0F*UHJRU� ��������5DQJHU

��������DPRQJ�RWKHUV��ZLWK�WKH�=LPEDEZH�GHEDWH�UHIOHFWLQJ�D�ZLGHU�$IULFD�ZLGH�SLFWXUH��FI��$QGHUVRQ�DQG�*URYH
>HGV�@��������

�� $�UDQJH�RI�FRORQLDO� OHJLVODWLRQ�ZDV�SUHPLVHG�RQ� WKLV� DVVXPSWLRQ��)RU� H[DPSOH� WKH�1DWXUDO�5HVRXUFH�$FW� ������
DQG�WKH�1DWLYH�/DQG�+XVEDQGU\�$FW��������ERWK�VRXJKW�WR�UHYHUVH�WKH�SHUFHLYHG�QHJDWLYH�HQYLURQPHQWDO�LPSDFWV
RI�$IULFDQ�IDUPLQJ�SUDFWLFH�WKURXJK�UHJXODWLRQ�DQG�ODQG�XVH�SODQQLQJ�

�� )RU�H[DPSOH�WKH�SXEOLFLW\�UKHWRULF�RI�WKH�7UHHV�IRU�/LIH�FDPSDLJQ�RI�WKH�1*2�(QYLURQPHQW������LV�DQ�H[DPSOH�
¶$SSUR[LPDWHO\����WR���������KHFWDUHV�RU�DERXW�����SHU�FHQW�RI�WKH�WRWDO�ZRRGODQG�DUHD�RI�=LPEDEZH�GLVDSSHDUV
DQQXDOO\·��(TXDOO\��WKH�SRSXODU�RXWSXWV�IURP�WKH�JRYHUQPHQW�DJHQFLHV�KDYH�D�VLPLODU�WRQH��FI��&KHQMH�HW�DO��������
DV�GR�ERWK�DFDGHPLF�FRPPHQWDULHV��H�J��0R\R�HW�DO��������'DYLHV�DQG�5DWWV¡��������DQG�GRQRU�DJHQF\�GRFXPHQWV
�FI��'),'�������

�� 6$5'&��&RPPXQLFDWLQJ�WKH�(QYLURQPHQW�3URJUDPPH��)DFWVKHHW�1R���
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7KHVH��ZH�ZRXOG� DUJXH�� DUH�QRW� DQ�XQUHSUHVHQWDWLYH� VHOHFWLRQ� RI� TXRWHV�� UDWKHU� WKH\� UHSUHVHQW�ZLGHO\

KHOG�DQG�KLVWRULFDOO\�GHHSO\�URRWHG�YLHZV�RI�KLJKO\�SUHFDULRXV�SHRSOH�UHVRXUFH�G\QDPLFV�LQ�UXUDO�DUHDV��7KHVH

QDUUDWLYHV��DV�ZH�ZLOO�VKRZ�EHORZ��DUH�VKDSHG�E\�WKH�SROLF\�SURFHVV��DQG�DOVR�VKDSH�WKH�ZD\�WKRVH�LQYROYHG�LQ

WKH�SROLF\�SURFHVV�DFW�

5HVSRQGLQJ�WR�WKH�FULVLV�QDUUDWLYH

6XFK�QDUUDWLYHV�IUDPH�WKH�ZD\�VROXWLRQV�DUH�GHILQHG��DQG�VR�KRZ�NH\�DUHDV�OLNH�UHVHDUFK��SODQQLQJ��UHJXODWLRQ

DQG�H[WHQVLRQ�DUH�FRQFHLYHG�DQG�RSHUDWLRQDOLVHG��,Q�WKLV�VHFWLRQ�ZH�H[SORUH�WKUHH�UHVSRQVHV�WR�WKH�GRPLQDQW

FULVLV�QDUUDWLYH��7KH�ILUVW�WZR�²�LQ�GLIIHUHQW�ZD\V�²�PDLQWDLQ�WKH�FULVLV�QDUUDWLYH�DV�WKH�FHQWUDO�IUDPLQJ�GHYLFH�

7KH�ODVW�RIIHUV�VRPH�SRWHQWLDO�IRU�DOWHUQDWLYHV�WR�HPHUJH��6XEVHTXHQW�VHFWLRQV�RI�WKH�SDSHU��LQ�WXUQ��H[SORUH

WKH�GHJUHH�WR�ZKLFK�WKHVH�DOWHUQDWLYH�UHVSRQVHV�DUH�SOD\HG�RXW�LQ�SUDFWLFH�

7KH� ILUVW� UHVSRQVH�� ZH� DUJXH�� LV� WR� FRQWLQXH� ZLWK� D� WHFKQRFUDWLF� FRPPDQG�DQG�FRQWURO� DSSURDFK� WR

QDWXUDO�UHVRXUFH�PDQDJHPHQW��,Q�OLQH�ZLWK�WKH�ILQGLQJV�RI�IRUPDO�VFLHQFH��UHFRPPHQGDWLRQV�DUH�GLVVHPLQDWHG

DQG� UHJXODWLRQV� DUH� PDGH� DQG� HQIRUFHG�� 7KH� VWDWH� SOD\V� D� NH\� UROH� LQ� WKLV�� PDNLQJ� GHFLVLRQV� WKURXJK

LQWHUDFWLRQ�ZLWK�WKRVH� LQ�WKH�UHVHDUFK�FRPPXQLW\�DQG� LPSOHPHQWLQJ� WKHVH� WKURXJK�GLIIHUHQW�PLQLVWULHV�DQG

GHSDUWPHQWV��,Q�WKH�FDVH�RI�SXVKLQJ�UHFRPPHQGDWLRQV�$JULWH[�WKH�H[WHQVLRQ�DJHQF\�SOD\V�WKH�NH\�UROH��ZKLOH

LQ� WKH� FDVH� RI� SROLFLQJ� LPSOHPHQWDWLRQ� LW� LV� WKH�'HSDUWPHQW� RI�1DWXUDO� 5HVRXUFHV� WKDW� PDWWHUV�� ,Q� VRPH

LQVWDQFHV� 1*2V� LQWHUDFWLQJ� ZLWK� WKH� VWDWH� DUH� NH\� DFWRUV�� 7KLV� WHFKQLFDO�� VFLHQWLILFDOO\� LQIRUPHG� DQG

EXUHDXFUDWLFDOO\� PDQDJHG� DSSURDFK� UHPDLQV� WKH� GRPLQDQW� SDUDGLJP�� ZH� ZRXOG� DUJXH�� $Q� 1*2� GLUHFWRU

VXPPHG�WKLV�VW\OH�XS��¶3DUWLFXODUO\�IRU�VRLOV�WKH�FU\�RI�$OYRUG��LV�ZKDW�ZH�DUH�KHDULQJ�WRGD\�²�ZH�VWLOO�WKLQN

WKH� VROXWLRQV� DUH� WKH� VDPH·�� 7KH� VROXWLRQ�� LQ� WKLV� YLHZ�� LV� WKURXJK� SROLF\� FKDQJH�� LQIRUPHG� E\� VFLHQWLILF

H[SHUWLVH�DQG�LPSOHPHQWHG�E\�WHFKQLFDO�H[WHQVLRQ��OHDGLQJ�WR�WKH�SURPXOJDWLRQ�RI�OHJDO�GLUHFWLYHV�VHWWLQJ�RXW

KRZ�UXUDO�SRSXODWLRQV�PD\�XWLOLVH�QDWXUDO�UHVRXUFHV�

$�VHFRQG�UHVSRQVH�DGRSWV�HOHPHQWV�RI�D�QHZ�SDUWLFLSDWRU\��EXW�LQ�D�ZD\�WKDW�VHUYHV�WR�UHSURGXFH�PDQ\

RI�WKH�HIIHFWV�RI�WKH�RYHUWO\�WHFKQLFLVW�DSSURDFK��,V�WKLV�VOLJKWO\�GLIIHUHQW�SROLF\�SURFHVV��EDVHG�RQ�ZKDW�PLJKW

EH�WHUPHG�¶LQVWUXPHQWDO�SDUWLFLSDWLRQ·��SURGXFLQJ�QHZ�SROLFLHV�ZKLFK�UHDOO\�DOORZ�UXUDO�SHRSOH�WR�PDNH�JUHDWHU

SROLWLFDO�GHPDQGV"�,Q�VRPH�TXDUWHUV��DV�ZH�H[SORUH�LQ�PRUH�GHWDLO�EHORZ��LW�LV�SRVVLEOH�WR�VHH�D�SDUWLFLSDWLRQ

GLVFRXUVH� EHLQJ� SURGXFHG� E\� FHUWDLQ� DFWRUV� WKDW� LV� LQ�PDQ\� ZD\V� RI� D� SLHFH� ZLWK� ZKDW� ZHQW� EHIRUH�� WKH

SUREOHPV�DUH�IUDPHG�LQ�WKH�VDPH�ZD\�DQG�UHVSRQGHG�WR�E\�WKH�VDPH�UHLILHG�SROLF\�VHFWRU�DQG�LVVXHV��RQO\�WKLV

WLPH�WKH�REMHFWV�RI�SROLF\�²�WKH�UXUDO�SRRU�²�SOD\�PRUH�RI�WKH�UROHV�SUHYLRXVO\�UHVHUYHG�IRU�WKH�VWDWH�

$�WKLUG�UHVSRQVH�LV�VRPHZKDW�GLIIHUHQW��7KLV�ZDV�VHW�RXW�WR�XV�E\�WKH�PDQDJHUV�RI�DQ�1*2�SURMHFW�LQ

0DVYLQJR� 3URYLQFH�� 7KH\� DUJXHG� IRU� WKH� VSUHDG� RI� SDUWLFLSDWRU\� SUDFWLFHV� DQG� D� PRUH� IXQGDPHQWDOO\

HPSRZHULQJ� GHFHQWUDOLVDWLRQ� RI� UHVSRQVLELOLWLHV� IRU� PDQDJHPHQW� RI� QDWXUDO� UHVRXUFHV� WR� ORFDO� OHYHOV�� 7KH

GLUHFWRU�RI� DQ� LQWHJUDWHG� UXUDO� GHYHORSPHQW�SURMHFW� DUJXHG�� ¶:H�QHHG� WR� LQVWLWXWH�SDUWLFLSDWRU\� DSSURDFKHV

ZLWKLQ�WHFKQLFDO�LQVWLWXWLRQV�DQG�WKH�ZLGHU�FRPPXQLW\·��7KLV�WKLUG�YLHZ�LV��DV�ZH�VKDOO�VHH�EHORZ��HPHUJLQJ�DV

�����������������������������������������������������
�� )URP�WKH�����V�� WKH�&KLHI� ,QVWUXFWRU� IRU�1DWLYH�$JULFXOWXUH��(PRU\�$OYRUG�ZDV� D�NH\�H[SRQHQW�RI� D�YLHZ� WKDW

WUDGLWLRQDO�DJULFXOWXUDO�SUDFWLFHV�DQG�SDWWHUQV�RI�QDWXUDO�UHVRXUFH�PDQDJHPHQW�QHHGHG�URRW�DQG�EUDQFK�UHIRUP�RU
PRGHUQLVDWLRQ��H�J��$OYRUG�������
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DQ� DOWHUQDWLYH�ZD\�RI�GRLQJ�SROLF\� LQ� FHUWDLQ�SODFHV�� RSHQLQJ�XS� DJHQGDV� DQG� DVVXPSWLRQV�� DQG�SRWHQWLDOO\

FKDOOHQJLQJ�WKH�YHU\�SROLWLFV�XQGHUO\LQJ�WKH�WHFKQLFDO�SUHVFULSWLRQV�

:H� H[SORUH� WKH� SRVVLELOLWLHV� DQG� FRQWUDGLFWLRQV� RI�QHZ�SDUWLFLSDWRU\� SROLF\� SURFHVV� G\QDPLFV� LQ� ODWHU

VHFWLRQV��+RZHYHU��SULRU�WR�WKDW�LW�LV�QHFHVVDU\�WR�ORRN�DW�WKH�SODFH�RI�VFLHQFH�LQ�WKH�SROLF\�SURFHVV��DW�KRZ

SDUWLFXODU� W\SHV�RI�NQRZOHGJH�DUH�FUHDWHG�� DQG�KRZ�WKH� OLQNV�EHWZHHQ�SDUWLFXODU� VHJPHQWV�RI� WKH� VFLHQWLILF

FRPPXQLW\�VKDSH�SURFHVVHV�RI�SROLF\�FKDQJH�

6&,(1&(�$1'�7+(�32/,&<�352&(66

7KLV� VHFWLRQ� DUJXHV� WKDW�� LQ� WKH� =LPEDEZHDQ� FRQWH[W�� DSSOLHG� VFLHQFH� RIWHQ� UHVXOWV� LQ� WKH� SURPRWLRQ� RI

VLPSOH�SODQQLQJ�DQG�UHJXODWRU\�PRGHOV�DQG�D�FXOWXUH�RI�IL[HG�UHFRPPHQGDWLRQV�LQ�H[WHQVLRQ��7KLV�UHVXOWV��LQ

WKH� PDMRULW\� RI� FDVHV�� LQ� D� SHUVLVWHQFH� RI� D� FRPPDQG�DQG�FRQWURO� UHVSRQVH� RU�� DW� PRVW�� D� IRUP� RI

LQVWUXPHQWDO� SDUWLFLSDWLRQ� ZKHUH� D� FRUH� FULVLV� QDUUDWLYH� LV� PDLQWDLQHG�� ([DPLQLQJ� WKHVH� PRGHOV� DQG

UHFRPPHQGDWLRQV�� ZH� DUJXH� WKDW� WKH� XQGHUSLQQLQJ� GDWD� IRU� WKHVH� DSSURDFKHV� LV�� WR� DQ� LPSRUWDQW� H[WHQW�

VRFLDOO\�FRQVWUXFWHG��UHO\LQJ�RQ�SDUWLFXODU�DXGLHQFHV�DQG�SUDFWLFHV� WR�VXSSRUW�FODLPV�WR�YDOLGLW\��:H�VXJJHVW

WRR� WKDW� WKLV� W\SH� RI� VFLHQFH� DFKLHYHV� LQIOXHQFH� WKURXJK� WKH� FRQVWUXFWLRQ� RI� DFWRU�QHWZRUNV� LQFRUSRUDWLQJ

EXUHDXFUDWV� DQG� SROLWLFLDQV� DQG� LQWHUQDWLRQDO� DQG� FLYLO� VRFLHW\� RUJDQLVDWLRQV�� 7KHVH� QHWZRUNV� HQJDJH� LQ

SURFHVVHV�RI�¶PXWXDO�FRQVWUXFWLRQ·��UHFXUVLYHO\�VKDSLQJ�WKH�ZD\�VFLHQFH�LV�GRQH�DQG�SROLF\�LV�PDGH�

6FLHQFH�IURP�FRORQLDO�WLPHV�LQ�=LPEDEZH�KDV�H[LVWHG�LQ�D�FORVH�UHODWLRQVKLS�ZLWK�WKH�VWDWH�DQG�SROLF\��

,Q�WKH�SRVW�FRORQLDO�SHULRG�PDQ\�RI�WKH�FRUH�DVVXPSWLRQV�DQG�DSSURDFKHV�IURP�WKLV�HUD�KDYH�FRQWLQXHG�WR

VKDSH�WKH�SUDFWLFHV�RI�VFLHQFH��$V�RQH�VHQLRU�QDWLRQDO�1*2�RIILFLDO�FRPPHQWHG�WR�XV�

:H�GRQ·W�NQRZ�EHWWHU�EHFDXVH�WKH�ZD\�ZH�GR�VFLHQFH�KDV�QRW�FKDQJHG��*RLQJ�RXW�DQG�PHDVXULQJ�VORSH

FKDQJHV��6RLO�ORVV�HVWLPDWLRQ�PHWKRGV��$OO�WKHVH�FRPH�IURP�WKH�WXUQ�RI�WKH�FHQWXU\�²�WKHUH�LV�QR�IUHVK

ZD\�RI�GRLQJ�VFLHQFH�

7KH�LQIOXHQFH�RI�VFLHQFH�RQ�QDWXUDO�UHVRXUFH�SROLF\�FDQ�EH�WUDFHG�WKURXJK�D�YDULHW\�RI�PRGHOV�DQG�DSSURDFKHV

WKDW�KDYH�JXLGHG�SROLF\�GHYHORSPHQW��7KHVH�LQFOXGH��WKH�¶PL[HG�IDUPLQJ·�PRGHO��SURPRWHG�VLQFH�WKH�����V�DV

D�ZD\�RI�RUJDQLVLQJ�DJULFXOWXUDO�SURGXFWLRQ��PDSSLQJ�DQG�SODQQLQJ�IUDPHZRUNV�ZKLFK�KDYH�JXLGHG�ODQG�XVH

�����������������������������������������������������
�� ,Q�WKH�FRORQLDO�HUD�VFLHQWLVWV� ODUJHO\�FRQFHQWUDWHG�RQ�DJULFXOWXUDO�SURGXFWLRQ�LQ�WKH�FRPPHUFLDO�VHFWRU��7KH�ZRUN

WKDW�ZDV�FDUULHG�RXW�VSHFLILFDOO\�RQ�FRPPXQDO�DUHD�TXHVWLRQV�ZDV�OLPLWHG��7KXV�WKH�IUDPLQJ�RI�TXHVWLRQV�DQG�WKH
SROLF\�DGYLFH�WKDW�HPHUJHG�ZDV�YHU\�PXFK�ORFDWHG�LQ�WKH�VHWWOHU�DJULFXOWXUH�FRQWH[W��:LGHU�HQYLURQPHQWDO�FRQFHUQV
DOVR�HQWHUHG� WKURXJK� WKH�FRORQLDO� DGPLQLVWUDWLRQ�DQG�FRQWDFW�ZLWK�FRQVXOWDQWV� IURP�RXWVLGH��7KXV�� IRU� H[DPSOH�
FRQFHUQV�DERXW�GURXJKW�DQG�HURVLRQ�ZHUH�VSXUUHG�E\�WKH�6RXWK�$IULFDQ�'URXJKW�&RPPLVVLRQ�RI�������DQG� WKH
H[SHULHQFH�RI� WKH� ¶GXVW�ERZO·� LQ� WKH�86� �%HLQDUW��������6LPLODUO\�� LGHDV� DERXW�SDVWXUH�GHJUDGDWLRQ� DQG� OLYHVWRFN
PDQDJHPHQW�UHJLPHV�ZHUH� LQ�D�PDMRU�ZD\� LQIOXHQFHG�E\�3ROH�(YDQV��DQ�HPLQHQW�SDVWXUH�VFLHQWLVW�ZKR�SURYLGHG
HYLGHQFH�WR�WKH�1DWLYH�(QTXLU\�RQ�QDWXUDO�UHVRXUFHV�LQ�������6FRRQHV��������:LWKLQ�WKH�WKHQ�1DWLYH�'HSDUWPHQW�
DJULFXOWXUDO�RIILFLDOV�GLG�IRFXV�RQ�¶UHVHUYH·�DJULFXOWXUH��EXW�WKHLU�QXPEHUV�ZHUH�VPDOO�DQG�WKHLU�SUDFWLFH�VR�ERXQG�XS
ZLWK�GD\�WR�GD\�DGPLQLVWUDWLRQ�WKDW�WKH�RSSRUWXQLWLHV�IRU�LQQRYDWLRQ�UHPDLQHG�OLPLWHG��$�IHZ�NH\�LQGLYLGXDOV��VXFK
DV� (PRU\�$OYRUG�� KRZHYHU�� GLG� SXVK� SDUWLFXODU� LQQRYDWLRQV� IRU� VPDOO�VFDOH� DJULFXOWXUH�� LQ� KLV� FDVH� D�PRGHO� RI
¶PL[HG� IDUPLQJ·� EDVHG�RQ� FURS� URWDWLRQ� DQG�PDQXULQJ� �$OYRUG� ������� 7KLV� ZDV� D� NH\� SDUW� RI� WKH� FHQWUDOLVDWLRQ
SROLF\�IURP�WKH�ODWH�����V�DQG�ZDV�WKH�WHFKQLFDO�FHQWUH�SLHFH�RI�WKH�1DWLYH�/DQG�+XVEDQGU\�$FW�RI�������SHUKDSV
WKH�PRVW�DPELWLRXV�RI�DOO�VWDWH�DWWHPSWV�DW�WHFKQLFDO�LQWHUYHQWLRQ�GXULQJ�WKH�FRORQLDO�HUD��*DUEHWW�������
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DQG�VHWWOHPHQW�GHVLJQV��NH\�SLHFHV�RI�GDWD�DERXW�QDWXUDO�UHVRXUFH�WUHQGV�WKDW�KDYH�LQIRUPHG�SROLF\�GLUHFWLRQ�

VXFK� DV� WKH� ILJXUHV� IRU� DQQXDO� VRLO� ORVVHV� RI� ��� WRQV� SHU� KHFWDUH�� DQG� VSHFLILF� GLUHFWLYHV� DQG� IL[HG

UHFRPPHQGDWLRQV�� VXFK� DV� WKH� ��� PHWUH� UXOH� IRU� VWUHDP� EDQN� FXOWLYDWLRQ�� DV� ZHOO� DV� WKH� KXJH� YDULHW\� RI

FURSSLQJ��VRLO�FRQVHUYDWLRQ�DQG�IHUWLOLVHU�UHFRPPHQGDWLRQV�DQG�UHJXODWLRQV��,W� LV�WKHVH�PRGHOV��PDSV��SODQV�

GDWD�VHWV��GLUHFWLYHV�DQG�UHFRPPHQGDWLRQV�WKDW�KDYH�IRUPHG�WKH�EDVLV�RI�VWDWH�OHG�LQWHUYHQWLRQ�VWUDWHJLHV�VLQFH

WKH�FRORQLDO�HUD��:LWKLQ�DJULFXOWXUDO�H[WHQVLRQ�WKH�¶0DVWHU�)DUPHU·�SURJUDPPH�HSLWRPLVHV�WKLV�DSSURDFK��7KLV

LV� DQ� DUFKHW\SLFDOO\� WHFKQRFUDWLF� DSSURDFK� WR� ZRUNLQJ� ZLWK� VPDOOKROGHUV� LQYROYLQJ� WKH� ILOOLQJ� LQ� RI� UHFRUG

ERRNV�GHWDLOLQJ� SODQWLQJ�� IHUWLOLVHU� DSSOLFDWLRQV� DQG� FRQVHUYDWLRQ�PHDVXUH� FRQVWUXFWLRQ�� DOO� H[HFXWHG� WR� WKH

OHWWHU� DV� DGYLVHG� E\� H[WHQVLRQLVWV�� 7KHVH� SUDFWLFHV�� EDFNHG� XS� E\� VFLHQFH�� KHOS� WR� IUDPH� DQG� RUGHU� SROLF\

SUREOHPV�DQG��LQ�WXUQ��SURYLGH�WKH�OHJLWLPDF\�DQG�DXWKRULW\�IRU�SDUWLFXODU�LQWHUYHQWLRQV��6FRWW�������

7KH�VRFLDO �FRQVWUXFWLRQ�RI�VFLHQWLILF�IDFWV

2QH�RI�WKH�FKDUDFWHULVWLFV�RI�VFLHQWLILF�SUDFWLFH� LV� WR�FODLP�REMHFWLYLW\�DQG�QHXWUDOLW\��VFLHQWLVWV�XQFRYHU�DQG

GRFXPHQW�IDFWV��DQG�WKH�IDFWV�VSHDN�IRU�WKHPVHOYHV��,Q�WKLV�YLHZ�WKH�OLQN�EHWZHHQ�VFLHQFH�DQG�SROLF\�LV�WDNHQ

DV� XQSUREOHPDWLF�� ZKDW�:LOGDYVN\� ������� DQG� RWKHUV� KDYH� ODEHOOHG� ¶VSHDNLQJ� WUXWK� WR� SRZHU·�� 2I� FRXUVH�

PDQ\�VFLHQWLVWV�GR�QRW�QHFHVVDULO\�DGRSW�D�SRVLWLYLVWLF�YLHZ�RI�VFLHQWLILF� DFWLYLW\��$V�ZH� VKDOO� VHH��PDQ\�DUH

TXLWH� FDQGLG� DERXW� WKH� FRQWLQJHQFLHV� VXUURXQGLQJ� VFLHQWLILF� NQRZOHGJH� FODLPV�� +RZHYHU�� DZDUHQHVV� RI

XQFHUWDLQW\�KDV�D�KDELW�RI�GLVDSSHDULQJ�ZKHQ�VFLHQFH�LQWHUDFWV�ZLWK�SROLF\��:KHQ�SROLF\PDNLQJ�LV�SUHVHQWHG

DV�EHLQJ�EDVHG�XSRQ�REMHFWLYH�DQG�QHXWUDO�IDFWV�LW�FDQ�DOVR�EH�IUDPHG�DV�D�SXUHO\�WHFKQLFDO�DFWLYLW\��6FLHQWLILF

NQRZOHGJH�FDQ�²�XQZLWWLQJO\�RU�QRW�²�SURYLGH�WKH� MXVWLILFDWLRQ�IRU�WKH� LQWHUYHQWLRQV�RI�ERWK�D�WHFKQRFUDWLF

VWDWH�DQG��LQFUHDVLQJO\��RWKHU�SROLF\�DFWRUV�

,Q� PDQ\� FDVHV� ZKHQ� DSSDUHQWO\� ¶KDUG·� VFLHQWLILF� GDWD� LV� LQWHUURJDWHG� DQG� IDFWV� DUH� UHWUDFHG� WR� WKHLU

RULJLQV��LW�HPHUJHV�WKDW�SDUWLFXODU�ELWV�RI�NQRZOHGJH�PD\�EH�IDU�IURP�FHUWDLQ�DQG�LQGHHG�PD\�SRVVLEO\�UHVW�RQ

TXLWH�GXELRXV�DVVXPSWLRQV��6LPLODUO\��PDSSLQJ� WKH�SDWKV�DORQJ�ZKLFK� IDFWV�PRYH� WR�SRVLWLRQV�RI� LQIOXHQFH

PD\� UHYHDO� WKH� LPSRUWDQFH�RI�SDUWLFXODU� HYHQWV�� VSHFLILF�SUDFWLFHV� DQG�RIWHQ� WKH� FHQWUDO� VLJQLILFDQFH�RI� WKH

VWUDWHJLHV� RI� VFLHQWLVWV�� SDUWLFXODUO\� LQ� WKHLU� LQWHUDFWLRQV� ZLWK� SROLF\PDNHUV�� 7KH� FDVH� RI� WKH�PXFK�TXRWHG

=LPEDEZHDQ�VRLO� ORVV�GDWD�LV�D�XVHIXO�H[DPSOH��3ORW�EDVHG�VRLO� ORVV�ILJXUHV�KDYH�EHHQ�LPPHQVHO\� LQIOXHQWLDO

ERWK�ZLWKLQ�=LPEDEZH�DQG�IXUWKHU� DILHOG����+RZHYHU��GLVFXVVLRQV� LQYROYHG�ZLWK� WKRVH�SURGXFLQJ� WKH�GDWD�

VXJJHVW� UHDVRQV� WR�YLHZ� WKH� ILJXUHV�ZLWK�FDUH�� LPSO\LQJ� WKH�QHHG� WR�EH� FDUHIXO� DERXW�ZKDW� FRQFOXVLRQV� DUH

GUDZQ�IURP�WKHP��$�VFLHQWLVW�LQYROYHG�LQ�WKLV�UHVHDUFK�FRPPHQWHG�WR�XV�

7KH�QXPEHUV�FDPH�RXW�RI�D�KDW����WKH�ILJXUH�RI����WRQV�SHU�KHFWDUH�FDPH�IURP�WKH�VDPH�VRXUFH�DV�86

VRLO� ORVV� WROHUDQFH�� ,W� ZDV� MXVW� D� ZLOG� JXHVV� IURP� D� FRQYHUVDWLRQ� ZH� KDG� RQH� HYHQLQJ� RQ� KRZ� WR

H[WUDSRODWH�QXWULHQW�ORVVHV��:H�ZDQWHG�D�ILJXUH�IRU�DUDEOH�ODQGV��D�ZLOG�ILJXUH�«�2XU�IRRWQRWHV�VD\�WKDW�

5HWURVSHFWLYHO\�LW�ZDV�JRRG�WKDW�ZH�PDGH�LW�D�URXQG�QXPEHU�

�����������������������������������������������������
��� 2QH�SROLWLFLDQ��ZH�ZHUH�LQIRUPHG��SLFNHG�XS�RQ�WKH�GDWH�DQG�PDGH�D�VSHHFK�FODLPLQJ�WKDW�=LPEDEZH�ZDV�ORVLQJ

HQRXJK�VRLO�HDFK�\HDU�WR�ILOO�WZR�JRRGV�WUDLQV�VWUHWFKLQJ�EHWZHHQ�WKH�HDUWK�DQG�WKH�PRRQ�
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7KH�ILJXUHV�PD\�EH�WUHDWHG�ZLWK�JUHDW�FDXWLRQ�E\�WKRVH�ZKR�SURGXFHG�WKHP��EXW�DIWHU�DSSHDULQJ�LQ�VFLHQWLILF

SDSHUV�DQG�UHSRUWV��WKH\�JHW�WDNHQ�XS�E\�RWKHUV�DQG�GHYHORS�D�OLIH�RI�WKHLU�RZQ��DQG��LQ�WKH�SURFHVV��DFKLHYH

SRZHU�DQG�LQIOXHQFH��$�FRPPHQW�PDGH�E\�DQ�1*2�ZRUNHU�UHIOHFWV�WKH�ZD\�SDUWLFXODU�LQGLYLGXDOV��DQG�WKH

VFLHQFH�ZLWK�ZKLFK�WKH\�DUH�DVVRFLDWHG��KDYH�JDLQHG�SRVLWLRQV�RI�LQIOXHQFH�DQG�VWDWXV�LQ�=LPEDEZHDQ�QDWXUDO

UHVRXUFHV�GHEDWHV�

:KHQ�ZH� WKLQN�DERXW�VRLOV�ZH� WKLQN�DERXW�VRLO�HURVLRQ��$QG�WKH�NH\�VWXGLHV� IRU� WKLV�DUH�E\�:KLWORZ�

(OZHOO�DQG�VR�RQ��7KHLU�HURVLYLW\�IRUPXODV�WKDW�KDYH�KHOSHG�XV�ZLWK�FODVVLILFDWLRQV�

+RZ�GLG�WKLV�LQIOXHQFH�FRPH�DERXW"�3DUW�RI�WKH�H[SODQDWLRQ�LV�WKDW�ILJXUHV�DUH�XVHIXO�ZKHQ�\RX�DUH�WU\LQJ�WR

PDNH�D�SDUWLFXODU�FDVH��$�=LPEDEZH�)DUPHUV�8QLRQ�RIILFLDO�FRPPHQWHG�WKDW�KDYLQJ�GDWD�DW�KLV�ILQJHUWLSV�LQ

PHHWLQJV�ZDV�RIWHQ�FUXFLDO�WR�WKH�RXWFRPHV�RI�GLVFXVVLRQV�

7KH�PRUH�DODUPLVW�WKH�LQIRUPDWLRQ��WKH�PRUH�\RX�DUH�SUREDEO\�JRLQJ�WR�ZLQ�LW��3HRSOH�ZDQW�TXDQWLILHG

LQIRUPDWLRQ�DERXW�WKH�VWDWH�RI�DIIDLUV��%XW�QR�RQH�KDV�WLPH�WR�FRPSHWH�ZLWK�ILJXUHV��,I�,�VD\�¶[·�SHU�FHQW

UDWH��QR�PDWWHU�ZKDW�WKH�ILJXUHV�DUH��,�JHW�EHWWHU�UHVXOWV�

7KH�VRLO�ORVV�ILJXUHV�DFKLHYHG�LQIOXHQFH�EHFDXVH�SROLWLFLDQV��JRYHUQPHQW�RIILFLDOV�DQG�GRQRU�DJHQFLHV�ODWFKHG

RQWR�WKHP��,QGHHG��LQ�WKLV�LQVWDQFH��WKH�YHU\�H[LVWHQFH�RI�SDUWLFXODU�²�DQG�DUJXDEO\�SUREOHPDWLF�²�VFLHQWLILF

GDWD�ZDV�D�UHVXOW�RI�SUHVVXUH�DSSOLHG�E\�RQH�SROLF\�DFWRU��$�VHQLRU�VRLO�VFLHQWLVW�FRPPHQWHG��¶)$2�SXVKHG�XV

GHVSHUDWHO\�WR�H[WUDSRODWH�IRU�PDFUR�ILJXUHV����+RZHYHU�PDQ\�KHDOWK�ZDUQLQJV�ZH�SXW�WKH\� MXVW�ZHQW�DKHDG

EOLWKHO\��3RSXODU�SXEOLFDWLRQV�WKHQ�SLFNHG�WKLV�XS·�

7KLV� ZRUN� RQ� VRLO� HURVLRQ� LV� XVHG� DV� D� NH\� SLHFH� RI� HYLGHQFH� IRU� D� ODQG� GHJUDGDWLRQ� FULVLV� LQ� WKH

GRFXPHQW�&RQVHUYDWLRQ�DQG�5HKDELOLWDWLRQ�RI�$IULFDQ�/DQGV��$�ER[�HQWLWOHG� ¶=LPEDEZH�� WKH�KLGGHQ�FRVW�RI�VRLO

HURVLRQ·�UHIHUV�WR�WKH������UHDQDO\VLV�RI�WKH�GDWD�IURP�WKH�+HQGHUVRQ�H[SHULPHQWV�RI�WKH�����V��,W�DUJXHV�¶WKH

ILQDQFLDO�FRVW�RI�HURVLRQ�SHU�KHFWDUH�SHU�\HDU�YDULHG�IURP�86����WR�����RQ�DUDEOH�ODQG�DQG�IURP�����WR����

RQ�JUD]LQJ�ODQGV��7KH�LPSOLFDWLRQ�RI�WKHVH�ILJXUHV�LV�WKDW�HURVLRQ�LV�D�PDVVLYH�¶KLGGHQ·�FRVW�RQ�WKH�HFRQRP\

RI�=LPEDEZH�²�DV� LQGHHG� LW�PXVW�EH� LQ�QHDUO\� HYHU\�RWKHU�$IULFDQ�FRXQWU\·� �)$2�����������7KH� VFLHQWLILF

H[SHULPHQWV�WKXV�JLYH�DXWKRULW\�WR�WKH�)$2�FDVH��7KH\�DUH�QHDWO\�VXPPDULVHG��FDYHDWV�DUH�GURSSHG��DQG�WKH

LQIRUPDWLRQ�LV�WUDQVODWHG�LQWR�HFRQRPLF�WHUPV�WR�JLYH�PRUH�LPSDFW�

:ULWLQJV�LQ�WKH�ILHOG�RI�VRFLRORJ\�RI�VFLHQFH��H�J��/DWRXU�������&DOORQ�������VXJJHVW�WKDW�WKH�SRZHU�RI

VFLHQWLILF� NQRZOHGJH� FRPHV� QRW� IURP� LWV� LQFRQWURYHUWLEOH� VWDWXV� DV� D� GHSLFWLRQ� RI� UHDOLW\�� EXW� IURP� WKH

FRQVWUXFWLRQ� RI� DFWRU�QHWZRUNV� VXSSRUWLQJ� VSHFLILF� NQRZOHGJH� FODLPV�� 7KLV� PD\� LQYROYH� SURFHVVHV� RI

VWUDWHJLVLQJ�RQ�EHKDOI�RI�VFLHQWLVWV��ZKDW�/DWRXU�FDOOV�HQUROOLQJ�LQWR�WKH�DFWRU�QHWZRUN��DQG�LW�PD\�DOVR�LQYROYH

RWKHU�DFWRUV�MRLQLQJ�XS�WRJHWKHU�ZLWK�WKHLU�RZQ�DJHQGDV��7KH�SRZHU�RI�WKH�NQRZOHGJH�DQG�WKH�LQIOXHQFH�RI

WKH�VFLHQFH�FRPH�IURP�WKH�GHJUHH� WR�ZKLFK� WKH�HQOLVWHG�DFWRUV� DUH� WKHPVHOYHV�SRZHUIXO� DQG� WKH�GHJUHH�RI

VROLGLW\�DQG�VWDELOLW\�RI�WKH�QHWZRUN��7KH�FRQVWUXFWLRQ�RI�VFLHQWLILF�IDFWV�LQYROYHV�SURFHVVHV�RI�¶EODFN�ER[LQJ·�

ZKHUHE\�GLVSXWHV�DUH�FORVHG��IXQGDPHQWDO�XQFHUWDLQWLHV��RU�TXHVWLRQDEOH�SUHPLVHV��DUH�FRQFHDOHG�IURP�IXUWKHU

LQYHVWLJDWLRQ��RU�MXVW�VLPSO\�LJQRUHG��6R��IRU�H[DPSOH��XQFHUWDLQWLHV�DURXQG�H[SHULPHQWV�IURP�WKH�����V�DUH

EODFN�ER[HG�LQ�WKH�SURGXFWLRQ�RI�HYLGHQFH�RI�D�FULVLV�VHYHUDO�GHFDGHV�ODWHU��6FLHQWLVWV�ZH�VSRNH�WR�FXUUHQWO\�DW
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ZRUN�LQ�=LPEDEZH�ZHUH�TXLWH�FOHDU�WKDW��LI�WKHLU�ZRUN�ZDV�WR�HQJDJH�SHRSOH�ZKR�PDWWHUHG��LW�LQYROYHG�EODFN�

ER[LQJ�XQFHUWDLQWLHV�DQG�PDNLQJ�WUDGH�RIIV�EHWZHHQ�ULJRXU�DQG�LPSDFW��2QH�VFLHQWLVW�FRPPHQWHG�

2QH�RI�WKH�NH\�WKLQJV�UHVHDUFKHUV�FDQ�GR�LV�WR�SUHVHQW�WKH�VLWXDWLRQ�DV�UHDOO\�EDG����,I�SROLF\�LV�JRLQJ�WR

EH�LQIOXHQFHG�E\�UHVHDUFKHUV�WKHQ�WKHUH�KDV�WR�EH�DQ�DODUPLVW�PHVVDJH�����:H�QHHG�EURDG�OHYHO�VFHQDULRV

UDWKHU�WKDQ�HFRV\VWHP�FRPSOH[LW\��0DQ\�FRQFOXVLRQV�DUH�GHULYHG�IURP�SORW�OHYHO��<RX�LQFUHDVH�WKH�VFDOH

DQG�RI�FRXUVH�H[WUDSRODWLRQ�LV�GLIILFXOW�DQG�WKHUH�PD\�EH�HUURUV��6FLHQWLVWV�UHO\�RQ�IDFWV�DW�D�VPDOOHU�VFDOH

²� EXW� WKH� TXHVWLRQ� LV� ZKDW� PHVVDJH� \RX� ZDQW� WR� SUHVHQW�� 7R� GULYH� WKH� PHVVDJH� KRPH� LW� LV� ZRUWK

LQFOXGLQJ�D�ODUJH�HOHPHQW�RI�HUURU����'RQ·W�EH�DIUDLG�HYHQ�LI�WKHUH�DUH�LQKHUHQW�LQDFFXUDFLHV�

$QRWKHU�UHVHDUFKHU�SXW�LW�WKLV�ZD\�

,I�\RX�ZDQW�WR�SXVK�VRPHWKLQJ�WKURXJK��\RX�PXVW�EULQJ�LW�GRZQ�DQG�VLPSOLI\�LW��0DNH�LW�VRPHWKLQJ�WKH\

FDQ�XQGHUVWDQG��)URP�FRPSOLFDWHG�VFLHQWLILF�GDWD�\RX�SXOO�RXW�WKH�VLPSOH�HOHPHQWV����,Q�WKH�UHDO�ZRUOG

\RX� KDYH� WR� WDNH� ULVNV����+RZ� ORQJ� GR� \RX� KDYH� WR� KDYH� DQ� H[SHULPHQW� UXQQLQJ� EHIRUH� \RX�PDNH� D

GHFLVLRQ"

6FLHQFH��LW�LV�RIWHQ�DVVXPHG��QHXWUDOO\�DQG�GLVSDVVLRQDWHO\�REVHUYHV�ELRSK\VLFDO�UHDOLWLHV�DQG�GRFXPHQWV�ZKDW

LV�KDSSHQLQJ�WR�WKH�HQYLURQPHQW��6FLHQWLILF�ILQGLQJV�DUH�SUHVHQWHG�DV�UDWLRQDO�LQSXWV�WR�EH�WUDQVODWHG�WKURXJK

JRYHUQPHQW�DQG�DGPLQLVWUDWLRQ�LQWR�SROLFLHV�DQG�SURJUDPPHV��%XW�VFLHQFH��DV�ZH�KDYH�VHHQ��LV�QRW�DV�YDOXH�

IUHH�DV�WKLV�LGHDOLVHG�LPDJH�ZRXOG�KDYH�LW��7KH�FRPSOH[LWLHV�RI�VFLHQWLILF�ILQGLQJV�DUH�RIWHQ�ORVW�LQ�WKH�SURFHVV

RI�SURGXFLQJ�FOHDU��LQWHOOLJLEOH�PHVVDJHV�IRU�EXV\�DXGLHQFHV�ZLWK�ZDYHULQJ�DWWHQWLRQ�VSDQV�

7KHUH�DUH�VHYHUDO�H[SODQDWLRQV�IRU�WKLV��,Q�VRPH�FDVHV�VFLHQWLVWV�DUH�FOHDUO\�DZDUH�RI�WKH�QHHG�WR�PDNH

WUDGH�RIIV�� DQG� WR� SURGXFH� DUUHVWLQJ�PHVVDJHV� WKDW� KDYH� UHDO� SXUFKDVH�� ,W� LV� HQRXJK�� WKH\� DUJXH�� WKDW� WKH

GLVSXWHV�RYHU�WKH�DVVXPSWLRQV�XSRQ�ZKLFK�DVVHUWLRQV�DUH�FRQVWUXFWHG�FDQ�EH�GHDOW�ZLWK�HOVHZKHUH� LQ�PRUH

¶WHFKQLFDO·�DUHQDV��6XFFHVVIXO�HQJDJHPHQW�ZLWK� WKRVH�ZKR�HVWDEOLVK�SROLF\�SULRULWLHV��JXLGH�IXQGLQJ�DQG�FDQ

LQIOXHQFH�FDUHHU�SDWKV�DQG�UHSXWDWLRQV�PD\�EH� LPSRUWDQW�PRWLYDWLRQV��2WKHUV�²� WKH�PDMRULW\�SHUKDSV�²�DUH

PRUH�UHOXFWDQWO\�SUDJPDWLF��3UHPDWXUH�FORVXUH�PD\�EH�QHFHVVDU\�WR�DSSHDU�UHOHYDQW��DQG�PD\�EH�QR�EDG�WKLQJ

LI� LW� HQJDJHV� SHRSOH� LQ� GHEDWH� ZKLOH� IXUWKHU� UHILQHPHQWV� WR� SURSRVLWLRQV� DQG� SURFHVVHV� RI� H[SHULPHQW

FRQWLQXH�LQ�WKH�PHDQWLPH��2WKHUV�PD\��ZKLOH�EHLQJ�DZDUH�RI�WKH�OLPLWDWLRQV�RI�WKHLU�ZRUN��VWLOO�EH�FRQYLQFHG

WKDW�WKH�EURDG�SRLQW�WKH\�DUH�PDNLQJ�LV�FRUUHFW��RU�VHOI�HYLGHQW��VR�WKDW�OLPLWHG�HYLGHQFH�LV�QRW�SHUFHLYHG�DV�D

SUREOHP�� +HUH�� UHFHLYHG� ZLVGRPV�� ZH� ZRXOG� DUJXH�� WUDQVPLWWHG� WKURXJK� VRFLHW\� DQG� EXUHDXFUDWLF� DQG

VFLHQWLILF�SUDFWLFH��KDYH�SRZHUIXO�VWUXFWXULQJ�UROHV�LQ�RQJRLQJ�SURFHVVHV�RI�NQRZOHGJH�SURGXFWLRQ�

7KH�PXWXDO�FRQVWUXFWLRQ�RI�VFLHQFH�DQG�SROLF\

:KLOH� VFLHQWLVWV�PD\� DFWLYHO\� WU\� WR� VKDSH� SROLF\� DJHQGDV�� WKH� SURFHVV� LV�� DV� ZH� KDYH� VXJJHVWHG�� WZR�ZD\�

3ROLWLFLDQV�DQG�EXUHDXFUDWLF�VWDII�DOVR�KDYH�WKHLU�RZQ�DJHQGDV�DQG�SLFN�XS�RQ�DQG�LJQRUH�GLIIHUHQW�W\SHV�RI

VFLHQFH�DQG�VFLHQWLILF�LQIRUPDWLRQ��6FLHQWLVWV�DOVR�VWUDWHJLVH�WR�SURPRWH�WKHLU�ILQGLQJV��:KLOH�WKLV�LV��RI�FRXUVH�

QRW�DOWRJHWKHU�VXUSULVLQJ��WKHUH�DUH�FDVHV�ZKHUH��LQ�WKH�GHVLUH�IRU�LPSDFW��DQ\�DWWHPSWV�DW�FLUFXPVSHFWLRQ�DUH
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ORVW����2QH�VFLHQWLVW�FRPPHQWHG�WKDW�LQ�WKH�¶FDPSDLJQ·�DJDLQVW�VRLO�HURVLRQ��FHUWDLQ�¶WHFKQLFDO�IL[HV�DUH�PRUH

DFWV� RI� IDLWK� WKDQ� DFWV� RI� VFLHQFH·�� 6KDFNOH\� DQG� :\QQH� ������� UHIHU� WR� WKLV� SURFHVV� DV� RQH� RI� ¶PXWXDO

FRQVWUXFWLRQ·��VFLHQFH�VKDSHV�WKH�DJHQGD�IRU�SROLF\�LQWHUYHQWLRQV��EXW��DW�WKH�VDPH�WLPH��ZKDW�VFLHQWLVWV�ZRUN

RQ�LV�VKDSHG�E\�UHVHDUFK�SROLF\��WKH�GLIILFXOWLHV�RI�JHWWLQJ�GHFLVLRQ�PDNHUV�LQWHUHVWHG��DQG�RIWHQ�WKH�QHHG�WR

ILQG�EDFNHUV� LQ�JRYHUQPHQW�DQG�RWKHU�DJHQFLHV��)RU�H[DPSOH��D�JURXS�RI�UHVHDUFKHUV�ZH�VSRNH� WR�ZHUH�IDU

OHVV�XSEHDW�DERXW�LQIOXHQFLQJ�SROLF\�RQ�VRLO�IHUWLOLW\�FRPSDUHG�WR�VRLO�HURVLRQ�

<RX�FDQ�VHH�JXOOLHV�RQ�79��3HRSOH�FDQ�IHHO�WKHP�FUHHSLQJ��6R�SXEOLFLW\�LV�HDV\�IRU�JXOOLHV��%XW�\RX�FDQ·W

VHH�FKHPLFDO� LPEDODQFHV��<RX�WDON�WR�UHSRUWHUV�DERXW�VRLOV�DQG�WKH\�VWULNH�RXW�WKH�QXWULHQW�DVSHFW�DQG

FRQFHQWUDWH�RQ�VRLO�ORVV��,W·V�KDUG�WR�FRPPXQLFDWH�WR�SROLWLFLDQV�WKDW�SRRU�VRLO�IHUWLOLW\�OHDGV�WR�LQFUHDVHG

VRLO�HURVLRQ�

$V�WKH\�QRWHG��VRLO�HURVLRQ�²�DQG�SDUWLFXODUO\�JXOOLHV�²�KDV�UHFHLYHG�PRVW�RI�WKH�DWWHQWLRQ�LQ�WKH�=LPEDEZH

ODQG�GHJUDGDWLRQ�SROLF\�GHEDWH��:RUN�RQ�VRLO�HURVLRQ�LQ�=LPEDEZH�KDV�D�ORQJ�SHGLJUHH��6RPH�RI�WKH�HDUOLHVW

DUWLFOHV� LQ� WKH� 5KRGHVLD� $JULFXOWXUDO� -RXUQDO� FRPPHQWHG� RQ� WKH� SRWHQWLDOV� IRU� VHYHUH� VRLO� HURVLRQ�� 7KH

+HQGHUVRQ� H[SHULPHQWV�� UHIHUUHG� WR� DERYH�� IRU� LQVWDQFH��ZHUH� RQH� RI� WKH� ILUVW� ORQJ� WHUP� DWWHPSWV� RQ� WKH

FRQWLQHQW� WR� HVWDEOLVK� VRLO� HURVLRQ� UDWHV� XQGHU� GLIIHUHQW� FRQGLWLRQV� �+XGVRQ� ������� 7KH� ZRUN� RI� WKH� VRLO

FRQVHUYDWLRQ�VHFWLRQ�RI�WKH�,QVWLWXWH�RI�$JULFXOWXUDO�(QJLQHHULQJ��SDUWLFXODUO\�XQGHU� WKH�JXLGDQFH�RI�+HQU\

(OZHOO�KDV��DV�DOUHDG\�QRWHG��EHHQ�HQRUPRXVO\�LQIOXHQWLDO�LQ�UDLVLQJ�WKH�LVVXH�RI�VRLO�HURVLRQ�DQG�WHVWLQJ�DQG

H[WHQGLQJ� PHFKDQLFDO� VRLO� FRQVHUYDWLRQ� WHFKQRORJLHV�� ,Q� DGGLWLRQ� QXPHURXV� VXUYH\V� KDYH� DWWHPSWHG� WR

GRFXPHQW� VRLO� HURVLRQ� OHYHOV� DQG� SRWHQWLDO� KD]DUGV� DFURVV� WKH� FRXQWU\� WKURXJK� D� YDULHW\� RI� DVVHVVPHQW

WHFKQLTXHV��H�J��6WRFNLQJ�������(OZHOO�������������������(OZHOO�DQG�6WRFNLQJ�������:KLWORZ��������7RJHWKHU�

WKLV�QHWZRUN�RI�VFLHQWLVWV�DQG�WHFKQLFLDQV�KDV�RIIHUHG�D�FRQVLVWHQW�VHW�RI�PHVVDJHV��VRLO�HURVLRQ�LV�EDG�DQG�LW�LV

JHWWLQJ�ZRUVH��DQG�KHUH�DUH�D�UDQJH�RI�WHVWHG�WHFKQRORJLHV�ZKLFK�ZLOO�VWRS�LW��:KLOH�WKH�XVH�RI�VRPH�RI�WKH

GDWD�WR�VXSSRUW�WKLV�FDVH�FDQ�FHUWDLQO\�EH�TXHVWLRQHG��NH\�DGYRFDWHV�RI�XUJHQW�DFWLRQ�KDYH�QRW�EHHQ�DIUDLG�RI

VRXQGLQJ�WKH�DODUP�EHOOV��)RU�H[DPSOH��(OZHOO�FRPPHQWHG�

6RLOV��SDUWLFXODUO\�LQ�WKH�FRPPXQDO�DUHDV��DUH�UDSLGO\�GHJUDGLQJ��9DVW�DPRXQWV�RI�QXWULHQWV�DUH�EHLQJ�ORVW

DQQXDOO\«�RQ�FXUUHQW�HYLGHQFH�LW�VHHPV�SUREDEOH�WKDW��ZLWKLQ�RXU�RZQ�OLIHWLPHV��WKH�VXEVLVWHQFH�VHFWRU

ZLOO�QR�ORQJHU�EH�DEOH�WR�IHHG�LWVHOI�����������

2QH�RI�WKH�NH\�LQVWLWXWLRQDO�DVSHFWV�RI�WKLV�QHWZRUN�KDV�EHHQ�WKDW��XQOLNH�RWKHU�UHVHDUFK�JURXSLQJV�EDVHG�LQ

WKH�8QLYHUVLW\�RI�=LPEDEZH�RU�WKH�'HSDUWPHQW�RI�5HVHDUFK�DQG�6SHFLDOLVW�6HUYLFHV��'566��LQ�WKH�0LQLVWU\

RI� $JULFXOWXUH�� WKH� ,QVWLWXWH� RI� $JULFXOWXUDO� (QJLQHHULQJ� KDG� D� GLUHFW� URXWH� WR� WKH� H[WHQVLRQ� DUP� RI� WKH

0LQLVWU\��EHLQJ�IRUPDOO\�XQGHU�$JULWH[��,Q�PDQ\�ZD\V��WKLV�EOXUULQJ�RI�WKH�UHVHDUFK�DQG�H[WHQVLRQ�GLVWLQFWLRQ

KDV�SURYHG�LPSRUWDQW�LQ�JHWWLQJ�WKH�PHVVDJH�RXW�DQG�LQFRUSRUDWLQJ�QHZ�WHFKQRORJLHV�DQG�PDQDJHPHQW

�����������������������������������������������������
��� 3RSXODULVDWLRQ� RI� VFLHQWLILF� LQIRUPDWLRQ� WKURXJK� EXUHDXFUDWLF� SUDFWLFH� LV� DOVR� NH\�� (OZHOO·V� VRLO� FRQVHUYDWLRQ

PDQXDO��IRU�H[DPSOH��XVHG�LQ�WUDLQLQJ�$JULWH[�VWDII��ZDV�FLWHG�E\�RQH�LQIRUPDQW�DV�FUXFLDO�WR�WKH�GLVVHPLQDWLRQ�RI
VRLO�ORVV�LQIRUPDWLRQ�
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SUDFWLFHV�LQWR�H[WHQVLRQ�UHFRPPHQGDWLRQV��,Q�DGGLWLRQ��LOOXVWUDWLQJ�WKH�FORVH�UHODWLRQVKLS�EHWZHHQ�JHQHUDWLRQ

RI�VFLHQWLILF�NQRZOHGJH�DQG�EXUHDXFUDF\��PDQ\�RI�WKH�NH\�SXEOLFDWLRQV�RQ�VRLO�HURVLRQ�KDYH�EHHQ�UHSRUWV�WR

JRYHUQPHQW�GHSDUWPHQWV��WKH�1DWXUDO�5HVRXUFHV�%RDUG��RU�$JULWH[��VHH�IRU�H[DPSOH��(OZHOO�������:KLWORZ

������

:RUN�RQ�VRLO�QXWULHQWV�DQG�VRLO�IHUWLOLW\�PRUH�JHQHUDOO\�KDV�QRW��DV�WKH�'566�VFLHQWLVWV�FRPPHQWHG��KDG

WKH�KLJK�SURILOH�RI� WKLV�VRLO� HURVLRQ�ZRUN��7KLV� LV�QRW�EHFDXVH� WKHUH�KDV�QRW�EHHQ�DQ�H[WHQVLYH� DPRXQW�RI

UHVHDUFK�LQ�WKLV�ILHOG�RYHU�PDQ\�\HDUV��,QGHHG��WKH�ZRUN�RI�WKH�6RLO�3URGXFWLYLW\�DQG�&KHPLVWU\�ODE�DW�'566

KDV� SURYLGHG� LPSRUWDQW� WHVWLQJ� VHUYLFHV� IRU� IDUPHUV� RYHU�PXFK� RI� WKLV� FHQWXU\�� ,Q� DGGLWLRQ�� H[SHULPHQWDO

ZRUN�RQ�VRLO�IHUWLOLW\�LQ�JUDQLWH�VDQGV�WRRN�RII�LQ�D�QXPEHU�RI�VLWHV�LQ�WKH�����V�DQG�����V��H�J��*UDQW������

6DXQGHUV� ������� JDLQLQJ� VRPH� SURPLQHQFH� DPRQJ� WKH� VFLHQWLILF� FRPPXQLW\�� ,Q� WKH� ����V� ZRUN� ZDV

VXSSRUWHG� E\� WKH�7URSLFDO� 6RLO�%LRORJ\� DQG�)HUWLOLW\� �76%)�� SURJUDPPH� DW� WKH�'HSDUWPHQW� RI� %LRORJLFDO

6FLHQFHV� DW� WKH� 8QLYHUVLW\� RI� =LPEDEZH� ZKLFK� UHVXOWHG� LQ� D� IOXUU\� RI� VFLHQWLILF� DFWLYLW\� SULPDULO\� RQ� VRLO

ELRORJ\��6ZLIW��������6LQFH�WKHQ�VRLO�IHUWLOLW\�KDV�EHHQ�WDNHQ�XS�DV�D�WKHPH�IRU�ZRUN�IRFXVVHG�RQ�PDL]H�E\

ERWK�'566�DQG�8QLYHUVLW\�RI�=LPEDEZH�UHVHDUFKHUV�VXSSRUWHG�E\�WKH�5RFNHIHOOHU�)RXQGDWLRQ��*LOOHU�HW�DO�

������+LNZD�HW�DO��������.XPZHQGD�HW�DO��������

:KLOH� XQGRXEWHGO\� UHVXOWLQJ� LQ� KLJK� TXDOLW\� VFLHQWLILF� UHVXOWV� DQG� DQ� LPSRUWDQW� H[SDQVLRQ� RI

XQGHUVWDQGLQJ�RI�VRLO�IHUWLOLW\�G\QDPLFV��WKLV�ZRUN�KDV�QRW�JDLQHG�WKH�SURILOH�WKDW�VRLO�HURVLRQ�UHVHDUFK�KDV��,Q

SDUW�WKLV�PD\�EH�EHFDXVH�RI�WKH�DSSDUHQWO\�OHVV�LQYLWLQJ�RU�HDVLO\�FRPPXQLFDEOH�QDWXUH�RI�WKH�VXEMHFW�²�VRLO

QXWULHQWV��PLFUREHV�DQG�VR�RQ�GR�QRW�PDNH�JRRG�79�DQG�QHZVSDSHU�PDWHULDO��%XW�DOVR�LW�LV�GXH�WR�WKH�ODFN�RI

FRKHVLYHQHVV� RI� WKH� VFLHQWLILF� QHWZRUNV�� VSUHDG� DV� WKH\� KDYH� EHHQ� RYHU� VHYHUDO� LQVWLWXWLRQV� DQG� PXOWLSOH

GHSDUWPHQWV��:LWK�VRPH�H[FHSWLRQV��PXFK�RI� WKLV�ZRUN�KDV� UHPDLQHG� HIIHFWLYHO\� LVRODWHG� IURP�SROLF\� DQG

H[WHQVLRQ�FRQFHUQV�ORFDWHG�DW�WKH�PRUH�¶SXUH·�HQG�RI�VRLO�VFLHQFH��7KXV�WKH�DFWRU�QHWZRUNV�WKDW�KDYH�IRUPHG

KDYH� UHPDLQHG� IUDJPHQWHG� DQG� ODFN� WKH� QHFHVVDU\� GLYHUVLW\� DFURVV� VFLHQFH�H[WHQVLRQ�SROLF\� DUHDV�� $QG�

ZLWKRXW�WKH� ¶SROLF\�HQWUHSUHQHXUV·� LQ� WKH�PRXOG�RI�+HQU\�(OZHOO�� WKH�VRLO� IHUWLOLW\�GHEDWH�KDV�UHPDLQHG� OHVV

SURPLQHQW��DOWKRXJK�LQ�VLJQLILFDQW�ZD\V�VWLOO�LQIOXHQWLDO���

,Q�YDULRXV�ZD\V��WKHQ��WKHVH�DFWRU�QHWZRUNV�DUH�LQYROYHG�LQ�DQ�RQ�JRLQJ�SURFHVV�RI�SURGXFLQJ�IDFWV�WKDW

OHQG� VXSSRUW� WR� SDUWLFXODU� QDUUDWLYHV� RI� HQYLURQPHQWDO� GHJUDGDWLRQ�� 7KURXJK� WKH� HQJDJHPHQWV� EHWZHHQ

VFLHQWLVWV��SROLF\PDNHUV�� LQWHUQDWLRQDO�GRQRUV�� WKH�PHGLD�DQG�RWKHUV�� WKLV�SURFHVV�FRQWULEXWHV� WR� WKH�PXWXDO

FRQVWUXFWLRQ� RI� VFLHQFH� DQG� SROLF\��$V�ZH� KDYH� VHHQ� WKHVH� DFWRU�QHWZRUNV� KDYH� KDG� WDQJLEOH� HIIHFWV� RYHU

WLPH�� 7KH� ZLGHO\� KHOG� SHUFHSWLRQV�� HQWUHQFKHG� LQVWLWXWLRQDO� SUDFWLFHV� DQG� WKH� SHUVLVWHQFH� RI� OHJLVODWLRQ�

UHJXODWLRQV� DQG� UHFRPPHQGDWLRQV� DOO� EHDU� ZLWQHVV� WR� WKH� DSSDUHQW� HIILFDF\� RI� WKH� FRUH� DFWRU�QHWZRUNV

LQYROYHG�LQ�VRLOV�PDQDJHPHQW�DQG�ODQG�GHJUDGDWLRQ�LVVXHV�LQ�=LPEDEZH�

+RZHYHU��LW�LV�RXU�FRQWHQWLRQ�WKDW��LQFUHDVLQJO\��QHZ�DFWLYLWLHV��QHZ�VW\OHV�RI�UHVHDUFK��QHZ�WHFKQLFDO�DQG

LQVWLWXWLRQDO�SUDFWLFHV�DUH�HPHUJLQJ�DV�DOWHUQDWLYH�OLQNDJHV�DUH�PDGH�EHWZHHQ�VFLHQWLVWV�DQG�EXUHDXFUDWV�DQG

�����������������������������������������������������
��� 7KLV�FKDUDFWHULVDWLRQ�RI�WKH�DFWRU�QHWZRUNV�DVVRFLDWHG�ZLWK�VRLO�IHUWLOLW\�ZRUN� LQ�=LPEDEZH�PD\�EH�FKDQJLQJ�� ,Q

SDUWLFXODU�� WKURXJK� WKH� DFWLYLWLHV� RI� WKH�6RLO)HUW1HW� VXSSRUWHG�E\�5RFNHIHOOHU�� D� JUHDWHU� LQWHUHVW� LQ�PRUH� DSSOLHG
GHYHORSPHQWDO� LVVXHV� DUH�EHLQJ� VSDUNHG�� LQFOXGLQJ�D� FRQFHUQ�ZLWK�SROLF\�TXHVWLRQV�� ,W�PD\�EH� WKDW� LQ� WKH� IXWXUH
QHZ�PRUH�VROLG�DQG�H[WHQVLYH�QHWZRUNV�DURXQG�WKLV�WKHPH�PD\�VWDUW�WR�IRUP�



��

WKRVH� LQ� FLYLO� VRFLHW\�� 7KHVH� QHZ� OLQNDJHV� DUH� SURGXFLQJ� QHZ� NQRZOHGJH�� NQRZOHGJH� WKDW�� EHFDXVH� LW� LV

H[SHULHQWLDO� DQG� URRWHG� LQ� SUDFWLFH�� LQFUHDVLQJO\� FKDOOHQJHV� WKH� GRPLQDQFH� RI� IRUPDO� VFLHQWLILF� NQRZOHGJH�

+RZ�WKLV�FRPHV�DERXW�DQG�ZKDW� WKH� LPSOLFDWLRQV�DUH� IRU� WKH�UHODWLRQVKLSV�EHWZHHQ�NQRZOHGJH��SRZHU�DQG

SROLWLFDO�SURFHVVHV�LQ�PRUH�LQFOXVLYH�VW\OHV�RI�SROLF\�SURFHVV�ZLOO�EH�GLVFXVVHG�EHORZ��%HIRUH�PRYLQJ�WR�WKDW

GLVFXVVLRQ�� WKH� QH[W� VHFWLRQ� ORRNV� DW� WKH� UROH� RI� WKH� VWDWH�� LQWHUQDWLRQDO� DQG� FLYLO� VRFLHW\� DFWRUV� LQ� QDWXUDO

UHVRXUFHV�SROLF\�

$&7256��,17(5(676�$1'�7+(�67$7(�,1�1$785$/�5(6285&(�32/,&<�

0$.,1*�,1�=,0%$%:(

:H�KDYH� DWWHPSWHG� WR� VKRZ�KRZ� VFLHQWLILF� SUDFWLFHV�KDYH� FRQWULEXWHG� WR� SDUWLFXODU� FULVLV� QDUUDWLYHV� DERXW

ODQG�GHJUDGDWLRQ�DQG��LQ�WXUQ��IUDPH�SDUWLFXODU�SUDFWLFHV�RI�UHVHDUFK��SODQQLQJ��UHJXODWLRQ�DQG�H[WHQVLRQ��:H

DUJXHG�WKDW�WKH�EXUHDXFUDWLF�DQG�SROLWLFDO�VHWWLQJV�LQ�ZKLFK�VFLHQFH�DV�DQ�DFWLYLW\�LV�ORFDWHG�DUH�FHQWUDO�WR�WKLV�

(TXDOO\� WKH� QHWZRUNV� LQ� ZKLFK� VFLHQWLVWV� DUH� ORFDWHG� DUH� LPSRUWDQW�� 7KLV� VHFWLRQ� VHHNV� WR� ORRN� DW� WKHVH

FRQWH[WV� ²� ERWK� DGPLQLVWUDWLYH� DQG� SROLWLFDO� �� PRUH� FORVHO\�� +RZ� KDYH� VWDWH� SROLWLFV� DQG� EXUHDXFUDF\

FRQWULEXWHG� WR� WKH� FUHDWLRQ� DQG�PDLQWHQDQFH� RI� D� SDUWLFXODU� YLHZ� RI� SHRSOH�QDWXUDO� UHVRXUFH� LQWHUDFWLRQV�

UHVXOWLQJ�LQ�D�SDUWLFXODU�²�DQG�UHPDUNDEO\�VWDWLF�²�VHW�RI�SROLF\�SUHVFULSWLRQV"�7R�ZKDW�H[WHQW�KDV�WKLV�FKDQJHG

DV�QHZ�DFWRUV�²�FLYLO�VRFLHW\�RUJDQLVDWLRQV��IRU�H[DPSOH�²�PRUH�H[SOLFLWO\�HQWHU�SROLF\�GHEDWHV"

7KH�YLHZ�WKDW�SHRSOH�LQ�UXUDO�DUHDV�QHHG�WR�EH�WROG�KRZ�WR�PDQDJH�QDWXUDO�UHVRXUFHV�DQG�HVVHQWLDOO\�WR

EH�LQVWUXFWHG�KRZ�WR�IDUP�FDQ��DV�ZH�KDYH�QRWHG��EH�WUDFHG�EDFN�WR�FRORQLDO� WLPHV��$Q�DUUD\�RI� OHJLVODWLRQ�

GHFUHHV� DQG� UHJXODWLRQV� GHILQHG� KRZ� VRLOV�� WUHHV� RU� ZHWODQGV� ZHUH� WR� EH� XVHG�� UHIOHFWLQJ� WKH� UHODWLRQVKLS

EHWZHHQ� WKH� FRORQLDO� VWDWH� DQG� ORFDO� SRSXODWLRQV�� 7KH� VWUDWHJLHV� XVHG� DQG� WKH� UHODWLYH� HPSKDVHV� EHWZHHQ

GLIIHUHQW�DSSURDFKHV�RI�FRXUVH�YDULHG�RYHU�WLPH��RIWHQ�ZLWK�VXEVWDQWLDO�FRQIOLFWV�RYHU�WKHVH�LVVXHV�HPHUJLQJ

ZLWKLQ�WKH�VFLHQWLILF�FRPPXQLW\�DQG�JRYHUQPHQW�EXUHDXFUDF\��$OH[DQGHU��������+RZHYHU��WKH�EURDG�SDWWHUQ

LV�FOHDU�DQG�KDUG�WR�FRQWHVW�

([DFWO\�ZK\�WKLV�KDSSHQV�FDQ�EH�GHEDWHG��2Q�WKH�RQH�KDQG�� LW�FDQ�EH�DUJXHG�WKDW�FRORQLDO�DXWKRULWLHV

FODLPHG�WKDW�$IULFDQV�ZHUH�LQDGHTXDWH�IDUPHUV�RU�PDQDJHUV�RI�QDWXUDO�UHVRXUFHV�EHFDXVH�WKH\�QHHGHG�PRUDO

RU�SROLWLFDO� MXVWLILFDWLRQV�IRU� WKH�VHL]XUH�RI�IHUWLOH� ODQG�E\�ZKLWH�VHWWOHUV�DQG� WKH�UHORFDWLRQ�RI�EODFNV�WR� WKH

UHVHUYHV�� $V� 0XQUR� ������� DUJXHV�� WKHUH� QHHGHG� WR� EH� D� /DQG� +XVEDQGU\� DFW� WR� MXVWLI\� WKH� /DQG

$SSRUWLRQPHQW�$FW���������/LNHZLVH��'ULQNZDWHU�QRWHV�¶ODQG�DSSRUWLRQPHQW�QRW�RQO\�KDG�WR�EH�PDLQWDLQHG�

LW�KDG�WR�EH�MXVWLILHG�·��'ULQNZDWHU�������������$�UDWLRQDOH�IRU�VWDWH�DFWLYLW\�LQ�WKH�UHVHUYHV�KDG�WR�EH�SURYLGHG

EHFDXVH�RI�WKH�¶XQFHUWDLQ�VWDWXV�RI�SXEOLF�DXWKRULW\�LQ�WKH�UHVHUYHV·��0XQUR������������2WKHUV�KDYH�DUJXHG�WKH

SUHGLOHFWLRQ�IRU�VWUDLJKW�OLQHV�RI�JUD]LQJ�VFKHPHV��VHWWOHPHQW�DUHDV�DQG�ODQG�XVH�SODQV�IRXQG�IDYRXU�DQG�ZHUH

SURPRWHG�ZLWK� VXFK� YLJRXU� EHFDXVH� WKH\� IDFLOLWDWHG� FRQWURO� DQG� VXUYHLOODQFH� RI� UXUDO� SRSXODWLRQV� �5RELQV

������������

$Q�DOWHUQDWLYH�YLHZ�ZRXOG�EH�WKDW�WHFKQLFLDQV�VLPSO\�EHOLHYHG�SURIRXQGO\�LQ�WKH�VXSHULRULW\�RI�¶PRGHUQ·�

(XURSHDQ�IDUPLQJ�SUDFWLFHV��:KLOH�WKHUH�ZDV�DQ�HDUO\�UHFRJQLWLRQ�WKDW�ODQG�GHJUDGDWLRQ�ZDV�DQ�LVVXH�LQ�WKH

ZKLWH�FRPPHUFLDO�IDUPLQJ�DUHDV��WKLV�ZDV�VHHQ�WR�EH�PRUH�VLJQLILFDQW�LQ�WKH�¶QDWLYH�UHVHUYHV·�EHFDXVH�RI�WKH

¶EDFNZDUG·�QDWXUH�RI� WUDGLWLRQDO� IDUPLQJ�SUDFWLFHV�� ,Q� WKH� FRPPHUFLDO� IDUPLQJ� DUHDV� WKLV�ZDV� UHVSRQGHG� WR



��

WKURXJK� YROXQWDU\� DJUHHPHQWV�� DQG� JHQHURXV� LQFHQWLYH� SDFNDJHV� SURPRWHG� WKURXJK� WKH� ,QWHQVLYH

&RQVHUYDWLRQ�$UHD� DSSURDFK��%\� FRQWUDVW� LW�ZDV� DVVXPHG� WKDW�� EHFDXVH� RI� WKH� XQUHVSRQVLYHQHVV� RI� QDWLYH

SRSXODWLRQV�WR�WHFKQLFDO�UHFRPPHQGDWLRQV��D�PRUH�WRS�GRZQ��FRPPDQG�DQG�FRQWURO�UHVSRQVH�ZDV�UHTXLUHG

LQ�WKH�$IULFDQ�IDUPLQJ�DUHDV��,Q�WXUQ��LQ�RUGHU�WR�VDIHJXDUG�WKH�IRRG�SURGXFLQJ�FRPPHUFLDO�VHFWRU��D�UDWLRQDOH

IRU�ODQG�DOLHQDWLRQ�FRXOG�EH�PDGH�RQ�WHFKQLFDO�JURXQGV�

,Q� WKH� SRVW�FRORQLDO� SHULRG� DQ� HVVHQWLDO� FRQWLQXLW\� LV� HYLGHQW�� 7KH� VDPH� DVVXPSWLRQV� DERXW� WKH

EDFNZDUGQHVV�RI�UXUDO�QDWXUDO�UHVRXUFH�PDQDJHPHQW�VWUDWHJLHV�DQG�DJULFXOWXUDO�SUDFWLFHV�KDV�FRQWLQXHG�LQ�WKH

DFWLYLWLHV� RI� WKH� DJULFXOWXUDO� H[WHQVLRQ� DJHQF\�� WKH� 'HSDUWPHQW� IRU� 1DWXUDO� 5HVRXUFHV� DQG� LQ� ODQG� XVH

SODQQLQJ�DFWLYLWLHV��FI��'ULQNZDWHU��������'HVSLWH�VRPH�DWWHPSWV�DW�RYHUKDXOLQJ�HQYLURQPHQWDO� OHJLVODWLRQ���

PRVW�RI�WKH�FRORQLDO�UXOHV�DQG�UHJXODWLRQV�KDYH�SHUVLVWHG��7KH�0DVWHU�)DUPHU�VFKHPH�FRQWLQXHV��UHVWULFWLRQV

RQ� VWUHDP�EDQN� XVH� SHUVLVW� DQG� VWDQGDUGLVHG� UHFRPPHQGDWLRQV� IRU� VRLO� FRQVHUYDWLRQ� PHDVXUHV� UHPDLQ� LQ

SODFH��$JDLQ�WKHUH�DUH�GLIIHUHQW�H[SODQDWLRQV��$V�+LOO�� LQ�DQ�DUWLFOH�RQ� WKH�SROLWLFV�RI�ZLOGOLIH� LQ�=LPEDEZH�

SXWV�LW�

7KH�VWDWH�XVHV�FRQVHUYDWLRQ�SROLFLHV�LQ�PXFK�WKH�VDPH�ZD\�LW�XVHV�WD[DWLRQ��LQYHVWPHQW��LQWHUHVW�UDWHV��RU

ODQG� UHVHWWOHPHQW�SROLFLHV�� WR�HVWDEOLVK�DQG�H[WHQG� LWV�RZQ� LQWHUHVWV��ZKLFK� LQ�D�QHZ�DQG� LQGHSHQGHQW

SROLW\�FHQWUH�RQ�DXWKRULW\�PDLQWHQDQFH�DQG�FUHDWLRQ��+LOO������������

$�VHW�RI�SROLWLFDO�REMHFWLYHV�FDQ�EH�DWWULEXWHG�WR�WKH�SRVW�FRORQLDO�VWDWH��LURQLFDOO\��QRW�WKDW�GLVVLPLODU�WR�WKRVH

RI�LWV�SUHGHFHVVRU��7R�HVWDEOLVK�WKH�QHZ�VWDWH�DV�WKH�OHJLWLPDWH�VRXUFH�RI�DXWKRULW\� LQ�UXUDO�DUHDV�WKLV�PHDQW

LGHQWLI\LQJ� SUREOHPV� ²� VXFK� DV� HQYLURQPHQWDO� FULVHV� ²� ZKLFK� UHTXLUHG� VWDWH� LQWHUYHQWLRQ� RU� VWDWH

XQGHUZULWLQJ�� 7KH� LQWHUYHQWLRQV� WKDW� WKHQ� IROORZHG� EURXJKW� UHPRWH� UXUDO� DUHDV�� ZLWK� ORQJ� WUDGLWLRQV� RI

VXVSLFLRQ�WRZDUGV�WKH�VWDWH��PRUH�ILUPO\�ZLWKLQ�WKH�UHDFK��7KH�FUHDWLRQ�RI�QHZ�JRYHUQDQFH�VWUXFWXUHV��VXFK�DV

YLOODJH� DQG� ZDUG� FRPPLWWHHV�� LQYHVWHG� ZLWK� UHVSRQVLELOLW\� WR� RUJDQLVH� ¶FRPPXQLW\�EDVHG·� HQYLURQPHQWDO

PDQDJHPHQW� VFKHPHV� FDQ� EH� VHHQ� DV� ZD\V� RI� H[WHQGLQJ� WKH� UHDFK� DQG� DXWKRULW\� RI� WKH� VWDWH� DQG� RI

HVWDEOLVKLQJ�LWV�OHJLWLPDF\�DV�WKH�XOWLPDWH�VRXUFH�RI�DXWKRULW\�ZLWKLQ�UXUDO�DUHDV��0XQUR���������������

5RELQV�PDNHV�HVVHQWLDOO\�VLPLODU�DUJXPHQWV� LQ�KLV�ZRUN�RQ�ODQG�PDQDJHPHQW� LQ�0DWDEHOHODQG��5RELQV

������� +H� ZULWHV� RI� WKH� VSDWLDO� UHRUJDQLVDWLRQ� RI� ODQGVFDSHV� WKURXJK� YLOODJLVDWLRQ� SROLFLHV� DQG� JUD]LQJ

VFKHPHV� LQ� WKH� SRVW�FRORQLDO� SHULRG� WKDW� HFKRHG� HDUOLHU� FRORQLDO� DWWHPSWV� DW� FHQWUDOLVDWLRQ� DQG� HQIRUFHG

FKDQJH�LQ�ODQG�KXVEDQGU\�SUDFWLFHV��,QFKRDWH�ODQGVFDSHV�RI�VFDWWHUHG�KXWV�DQG�GLVRUGHUO\�OLYHVWRFN�DQG�FURS

SURGXFWLRQ� DUUDQJHPHQWV� ZHUH� WR� EH� VXEMHFW� WR� WKH� ¶UHFWDQJXODU� JULG� RI� FLYLOLVDWLRQ·� �FI�� &RPDURII� DQG

&RPDURII� ������� 7KLV� RVWHQVLEO\� QHXWUDO� SURMHFW�� SURPRWLQJ� ZHOO�GHPDUFDWHG�� RUGHUO\�� HIILFLHQW�� VFLHQWLILF

OLYHVWRFN�IDUPLQJ�FRXOG�EH�MXVWLILHG�HQWLUHO\�LQ�WHFKQLFDO�WHUPV�ZKHUH�DGPLQLVWUDWRUV�ZHUH�FRQYLQFHG�WKDW

�����������������������������������������������������
��� 7KH�(QYLURQPHQWDO�0DQDJHPHQW�%LOO�KDV�EHHQ�DQ�DWWHPSW�E\�WKH�0LQLVWU\�RI�(QYLURQPHQW��0LQHV�DQG�7RXULVP�WR

EULQJ�WRJHWKHU�WKH�UDQJH�RI�HQYLURQPHQWDO�OHJLVODWLRQ�LQ�RQH�IUDPHZRUN��00(7�������
��� 9LOODJH�'HYHORSPHQW�&RPPLWWHV� �9,'&2V�� DQG�:DUG�'HYHORSPHQW�&RPPLWWHHV� �:$'&2V��XQGHU� DQ�HOHFWHG

FRXQFLOORU� ZHUH� HVWDEOLVKHG� LQ� ����� E\� 3ULPH� 0LQLVWHULDO� GHFUHH�� 7KH\� ZHUH� LQWHQGHG� WR� VXSSODQW� VR�FDOOHG
WUDGLWLRQDO�OHDGHUVKLS�EDVHG�RQ�NUDDOKHDGV�DQG�FKLHIV�DQG�SURYLGH�D�KLHUDUFKLFDO�SODQQLQJ�VWUXFWXUH�OLQNHG�WR�ORFDO
JRYHUQPHQW�� ,Q�PDQ\� SODFHV� WKHVH� QHZ� SRVWV� ZHUH� WDNHQ� XS� E\� SDUW\�PHPEHUV�� DQG� WKH� =$18� FHOO� VWUXFWXUH
HVWDEOLVKHG�GXULQJ�WKH�OLEHUDWLRQ�ZDU�EHFDPH�FORVHO\�OLQNHG�LQ�
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WUDGLWLRQDO�VKLIWLQJ�FXOWLYDWLRQ�DQG�WUDQVKXPDQW�SDVWRUDOLVP�HURGHG�VRLOV��ZHUH�LQHIILFLHQW�DQG�OHG�WR�D�¶WUDJHG\

RI�WKH�FRPPRQV·�WKURXJK�RYHUJUD]LQJ��7KLV�WHFKQLFDO�DJHQGD��ZKLOH�LQ�DOO� OLNHOLKRRG�VLQFHUHO\�IHOW��FRQFHDOV�

DFFRUGLQJ� WR� 5RELQV�� D� SROLWLFDO� DJHQGD� RI� FHQWUDOLVLQJ� SHRSOH� IRU� SXUSRVHV� RI� VXUYHLOODQFH�� LQ� RUGHU� WR

IDFLOLWDWH�PRUH�HIIHFWLYH�DGPLQLVWUDWLRQ��&RQVHUYDWLRQ�DQG�DJULFXOWXUDO�GHYHORSPHQW�SROLF\�� LW� LV�DUJXHG��KDG

HQGV�LQ�PLQG�EH\RQG�WKRVH�YHUEDOLVHG�

'ULQNZDWHU·V�ZRUN�RQ� FRORQLDO� DQG� SRVW�FRORQLDO� SROLFLHV� DQG�SURPRWLRQ� RI� DJUDULDQ� GHYHORSPHQW� LQ

0LGODQGV�3URYLQFH�KHOSV�FODULI\�ZKDW�H[DFWO\�LW�LV�DERXW�EXUHDXFUDF\�WKDW�UHVXOWV�LQ�WKLV�VLPLODULW\�RI�SUDFWLFH

GHVSLWH� D� VXEVWDQWLDO� UHJLPH� FKDQJH� �'ULQNZDWHU� ������ ������� +H� DUJXHV� WKDW� WKHUH� ZDV� UHPDUNDEOH

FRQVLVWHQF\� EHWZHHQ� WKH� WZR� HUDV� LQ� WHUPV� ERWK� RI� DFWXDO� SROLFLHV� �DJDLQ� YLOODJLVDWLRQ� LV� WKH� NH\� H[DPSOH�

DORQJ�ZLWK�DJULFXOWXUDO�GHPRQVWUDWLRQ�DQG�FRQVHUYDWLRQ�SROLFLHV��DQG�RI�VW\OHV�RI�JRYHUQDQFH��'ULQNZDWHU·V

FRQFHUQ�LV�ZLWK�DQ�DSSURDFK�WR�JRYHUQDQFH�ZKHUH�SRVLWLYLVW�VFLHQWLILF�DQG�WHFKQLFDO�NQRZOHGJH�LV�ZHGGHG�WR�D

:HEHULDQ� PRGH� RI� DGPLQLVWUDWLRQ�� 'ULQNZDWHU� LGHQWLILHV� LQ� VWDWH� DFWLYLW\� WKH� SURJUHVVLYH� VSUHDG� RI

WHFKQRFUDWLF� UDWLRQDOLW\� RYHU� DOWHUQDWLYH� W\SHV� RI� NQRZOHGJH�� 7KH� WUDGLWLRQDO�� LUUDWLRQDO� DQG� LQHIILFLHQW� DUH

SURJUHVVLYHO\�VXEMHFWHG�WR�WKH� ¶LURQ�FDJH�RI�EXUHDXFUDF\·�DVVRFLDWHG�ZLWK� WKH�VSUHDG�RI�PRGHUQLW\��SURJUHVV

DQG� WKH� DSSOLFDWLRQ� RI� UHDVRQ� WR� KXPDQ� DIIDLUV� �:HEHU� ������+DEHUPDV� ������� 7KH� VWDWH�� LW� LV� DUJXHG�� LV

DEVROXWHO\� FHQWUDO� DV� ¶PRGHUQ·�� ¶UDWLRQDO·�� ¶WHFKQLFDO·� DSSURDFKHV� DUH� VR� HPEHGGHG� LQ� LWV� PHFKDQLVPV�

FRPSRVLWH�SDUWV�DQG�LQVWLWXWLRQDO�SUDFWLFHV��7KLV�PHDQW�WKDW��HYHQ�ZLWK�WKH�WUDQVLWLRQ�WR�D�QHZ�JRYHUQPHQW�RI

HQWLUHO\�GLIIHUHQW�KXH�DIWHU�,QGHSHQGHQFH��VWDWH�RIILFLDOV�KDYH�FRQWLQXHG�WR�RSHUDWH�ZLWK�WKH�VDPH�WHFKQLFLVW�

PRGHUQLVLQJ�PLQGVHW�

7KXV�FKDQJH�ZLWKLQ� WKH�EXUHDXFUDF\�KDV�EHHQ� OLPLWHG�DQG�FRUH�SROLF\�REMHFWLYHV�RI� WKH�QHZ�UHJLPH�²

VXFK�DV�ODQG�UHGLVWULEXWLRQ�²�KDYH�EHHQ�SXUVXHG�PRGHVWO\�LQ�WKH�H[WUHPH��XQWLO�UHFHQWO\�DW�OHDVW���0R\R�������

,Q�PDQ\�ZD\V� LW� FDQ�EH�DUJXHG� WKDW� D�SROLWLFDO�REMHFWLYH�KDV� LQ� IDFW�EHHQ� WR�NHHS� WKH�EDODQFH�RI�SRZHU� LQ

=LPEDEZH�IDLUO\�XQFKDQJHG��WR�WUDGH�RII�WKH�GHPDQGV�RI�EXVLQHVV�DQG�WKH�FRPPHUFLDO�IDUPLQJ�VHFWRU��QRZ

PRUH�SRSXODWHG�ZLWK�D�QHZ�EODFN�HOLWH��ZLWK�GHPDQGV�IRU�PRUH�UDGLFDO� VWUXFWXUDO�FKDQJH�FRPLQJ�IURP�WKH

FRPPXQDO� DUHDV� �:HLVV� �������.HHSLQJ� GLVFRXUVHV� DERXW� ODQG� IRFXVHG� RQ� WHFKQLFDO� LVVXHV� ²� VXFK� DV� ODQG

PDQDJHPHQW�DQG�PRGHUQLVDWLRQ�RI�WUDGLWLRQDO�SUDFWLFHV�²�KDV�DUJXDEO\�NHSW�WKH�PRUH�SROLWLFDO�LVVXHV�RI�ODQG

UHIRUP�RII�WKH�DJHQGD��7KLV�VWDUWOLQJ�FRQWLQXLW\�EHWZHHQ�WKH�SUH��DQG�SRVW�,QGHSHQGHQFH�VHWWLQJV�KLJKOLJKWV

KRZ��GHVSLWH�REYLRXV�VKLIWV�LQ�SROLWLFV��WKH�HPEHGGHG�QDWXUH�RI�EXUHDXFUDWLF�DWWLWXGHV�DQG�SUDFWLFHV��VKDSHG�

LQ� WXUQ�� E\� VFLHQFH�� SURYLGHV� WKH� EDVLV� IRU� WKH� SHUVLVWHQFH� RI� D� SDUWLFXODU� VW\OHV� RI� VWDWH� UHVSRQVH� WR

HQYLURQPHQWDO�DQG�ODQG�PDQDJHPHQW�LVVXHV�

7KH�FKDQJLQJ�VWDWH

7RGD\�WKH�=LPEDEZHDQ�VWDWH�H[LVWV�LQ�D�YHU\�GLIIHUHQW�FRQWH[W�WR�WKDW�DW�,QGHSHQGHQFH�LQ�������7KLV�FOHDUO\

DIIHFWV� WKH�QDWXUH�RI� WKH�SROLF\� SURFHVV�� DQG� WKH�ZD\� UXUDO� GHYHORSPHQW� DQG� HQYLURQPHQW� LVVXHV� DUH� GHDOW

ZLWK�� $W� ,QGHSHQGHQFH� WKH� QHZ� =$18�3)� JRYHUQPHQW� WRRN� SRZHU� ZLWK� VWURQJ� EDFNLQJ� IURP� WKH� UXUDO

SRSXODWLRQ��%UDWWRQ�����E���3DUW\�VWUXFWXUHV�ZHUH�NH\�LQ�DVVHUWLQJ�VWDWH�FRQWURO��DQG�DQ�DPELWLRXV�SURJUDPPH

RI�UHIRUP�ZDV�DQQRXQFHG�WKURXJK�D�VHULHV�RI�ILYH�\HDU�SODQV��7KH�FUHDWLRQ�RI�D�GHFHQWUDOLVHG�V\VWHP�RI�ORFDO

UHSUHVHQWDWLRQ�WKURXJK�YLOODJH�GHYHORSPHQW�FRPPLWWHHV�DQG�ZDUG�FRXQFLOV�ZDV�DQQRXQFHG�LQ������ZLWK�WKH
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VWDWHG� DLP� RI� HQFRXUDJLQJ� D� GHFHQWUDOLVHG� SURFHVV� RI� UXUDO� GHYHORSPHQW� �'H� 9DON� DQG� :HNZHWH� �����

+HOPVLQJ�HW�DO���������+RZHYHU�E\� WKH�����V� WKH�JUDQG�DLPV�DQQRXQFHG�IURP������KDG�QRW�EHHQ�UHDOLVHG�

0DQ\�RI�WKH�HDUO\�JDLQV�LQ�LPSURYHG�VHUYLFH�SURYLVLRQ�KDG�VORZHG��ODQG�UHIRUP�RQ�DQ\�VLJQLILFDQW�VFDOH�KDG

QRW�PDWHULDOLVHG��SRYHUW\�OHYHOV�KDG�LQFUHDVHG�DQG�WKH�QHZ�ORFDO�JRYHUQDQFH�DUUDQJHPHQWV�ZHUH�LQFUHDVLQJO\

FULWLTXHG� �0DNXPEH��������7KH�VWUXFWXUDO� DGMXVWPHQW�SURJUDPPHV� LQLWLDWHG� IURP������KDG� DOVR�ZHDNHQHG

WKH�VWDWH�WKURXJK�UHVWUXFWXULQJ�DQG�UHWUHQFKPHQW��$QG�E\�WKH�ODWH�����V��WKH�SROLWLFDO�OHJLWLPDF\�RI�WKH�UXOLQJ

SDUW\�ZDV� LQFUHDVLQJO\� EHLQJ� TXHVWLRQHG��$W� WKH� VDPH� WLPH� LQWHUQDWLRQDO� DFWRUV� �H�J�� LQWHUQDWLRQDO� ILQDQFLDO

LQVWLWXWLRQV��1*2V��ELODWHUDO�GRQRUV���WKH�SULYDWH�VHFWRU��H�J��EXVLQHVV�OREELHV��IHUWLOLVHU�DQG�VHHG�FRPSDQLHV�

DQG� ¶FLYLO� VRFLHW\·� SOD\HUV� �H�J�� IDUPHUV·� RUJDQLVDWLRQV�� FKXUFKHV�� ORFDO�1*2V�� KDG� FRPH� WR� KDYH� D� JUHDWHU

LQIOXHQFH�RQ�WKH�VWDWH�LQ�SROLF\�GLVFXVVLRQV��FI��6NDOQHV�������

%XW� WKH� VWDWH�� DW� DQ\� WLPH� RYHU� WKH� ODVW� ��� \HDUV�� KDV� QHYHU� EHHQ� PRQROLWKLF�� 6WDWHV� QHHG� WR� EH

GLVDJJUHJDWHG��WKH\�DUH�FRPSRVHG�RI�GLIIHUHQW�EXUHDX[��PLQLVWULHV�DQG�DJHQFLHV��ZKLFK�RIWHQ�KDYH�GLVFHUQLEO\

FODVKLQJ�SURMHFWV�DQG�LQWHUHVWV��7KH�FKDUDFWHU�RI�WKH�SROLF\�SURFHVV�LV�VKDSHG�VWURQJO\�E\�WKH�SHFXOLDULWLHV�RI

HDFK�RI�WKHVH�FRPSRQHQW�SDUWV�DQG�WKH�UHODWLRQV�EHWZHHQ�WKHP��,Q�UHODWLRQ�WR�QDWXUDO�UHVRXUFHV�WKLV�LV�RIWHQ

VHHQ� LQ� WHUPV�RI� LQWHUDFWLRQV� EHWZHHQ� ¶SURGXFWLRQ·� IRFXVHG� DJULFXOWXUH�PLQLVWULHV� DQG�PRUH� ¶FRQVHUYDWLRQ·

IRFXVHG�HQYLURQPHQW�PLQLVWULHV��,Q�=LPEDEZH��WKH�0LQLVWU\�RI�$JULFXOWXUH����ZLWK�LWV�UHPLW�IRU�QDWLRQDO�IRRG

VHFXULW\��DJULFXOWXUDO�H[SRUWV�DQG��DW�YDULRXV�WLPHV�VLQFH�LQGHSHQGHQFH��ODQG�UHIRUP�DQG�UHVHWWOHPHQW�KDV�D�IDU

KLJKHU�SURILOH�WKDQ�WKH�HQYLURQPHQW�PLQLVWU\��7KH�SURILOH�RI�WKH�PLQLVWHU�� WKH�QXPEHU�RI�FLYLO�VHUYDQWV�DQG

WKH�RYHUDOO�EXGJHW�DOORFDWLRQ�DOO�FRPELQH�WR�JLYH�LW�SURPLQHQFH��7KH�FXUUHQW�0LQLVWU\�RI�0LQHV��(QYLURQPHQW

DQG�7RXULVP� LV�SHUKDSV�PRUH� VLJQLILFDQW� WKDQ�EHIRUH���� LQ� SDUW� EHFDXVH� RI� WKH� DGGLWLRQDO�PDQGDWHV� RI� WKH

FRPPHUFLDOO\�LPSRUWDQW�PLQLQJ�DQG�WRXULVP�VHFWRUV��+RZHYHU��LQ�RYHUDOO�JRYHUQPHQW�SROLF\�VWDWHPHQWV�LW�LV

WKH� SURGXFWLRQ� IRFXV� WKDW� UHPDLQV� GRPLQDQW�� GHVSLWH� WKH�ZLGHO\� XVHG� UKHWRULF� VXUURXQGLQJ� HQYLURQPHQWDO

SURWHFWLRQ�DQG�VXVWDLQDEOH�GHYHORSPHQW��7KLV� LV�UHLQIRUFHG�E\�WKH� LQIOXHQFH�RI�WKH�IDUPLQJ�XQLRQV��DQG�� LQ

SDUWLFXODU� WKH� &RPPHUFLDO� )DUPHUV� 8QLRQ�� DQG� LV� LQVWLWXWLRQDOLVHG� LQ� UHJXODU� PHHWLQJV� EHWZHHQ� IDUPLQJ

XQLRQV�DQG�0LQLVWU\�RI�$JULFXOWXUH�RIILFLDOV���

,Q� DGGLWLRQ� WR� FRPSHWLWLRQ�EHWZHHQ� OLQH�PLQLVWULHV�RQH� FDQ� LGHQWLI\� DOWHUQDWLYH� SULRULWLHV� EHWZHHQ� WKH

GLIIHUHQW� WLHUV�RI�JRYHUQPHQW��GLVWULFW�DQG�SURYLQFH��SURYLQFH�DQG�FHQWUH� DQG�VR�RQ��6LQFH� WKH� LQLWLDWLRQ�RI

GHFHQWUDOLVDWLRQ� SROLFLHV� LQ� WKH� ����V� WKLV� KDV� EHFRPH� DQ� LPSRUWDQW� IHDWXUH�� LQYROYLQJ� FRPSHWLWLRQ� RYHU

JRYHUQPHQW�EXGJHWV��GRQRU�SURMHFWV��RSHUDWLRQDO�PDQGDWHV�DQG�SHUVRQQHO��:LWK�WKH�HVWDEOLVKPHQW�RI�XQLILHG

5XUDO� 'LVWULFW� &RXQFLOV�� FRPELQLQJ� ERWK� FRPPXQDO� DQG� FRPPHUFLDO� IDUPLQJ� DUHDV�� DQG� WKH� VXEVHTXHQW

LQYHVWPHQW�LQ�¶FDSDFLW\�EXLOGLQJ·�HIIRUWV�DW�WKH�UXUDO�GLVWULFW�FRXQFLO�OHYHOV��WKLV�WLHU�RI�JRYHUQPHQW�LV�VHHQ�DV

LQFUHDVLQJO\� VLJQLILFDQW�� $OWKRXJK� PDQ\� SURMHFW�EDVHG� H[SHULPHQWV� DQG� ORFDOO\� GULYHQ� LPSOHPHQWDWLRQ

�����������������������������������������������������
��� 6LQFH������WKH�0LQLVWU\�RI�$JULFXOWXUH�KDV�KDG�YDULRXV�LQFDUQDWLRQV��LQFOXGLQJ�WKH�0LQLVWU\�RI�/DQGV��$JULFXOWXUH

DQG�5XUDO�5HVHWWOHPHQW�DQG�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�:DWHU�'HYHORSPHQW�
��� 7KH� 0LQLVWU\� RI� (QYLURQPHQW� ZDV� FUHDWHG� LQ� UHVSRQVH� WR� WKH� 81&('� SURFHVV� DQG� WKH� IRUWKFRPLQJ� 5LR

FRQIHUHQFH��$�UHPLW�IRU�WRXULVP�ZDV�DGGHG�ODWHU��DQG�VXEVHTXHQWO\�WKH�0LQLVWU\�RI�0LQHV�ZDV�LQFRUSRUDWHG�
��� 7KLV� FORVH� OLQNDJH� EHWZHHQ� FRPPHUFLDO� IDUPLQJ� LQWHUHVWV� DQG� WKH� PLQLVWU\� KDV� D� ORQJ� KLVWRU\�� ,Q� WKH� SUH�

,QGHSHQGHQFH� HUD�� WKH� &)8� KDG� HQRUPRXV� SROLWLFDO� LQIOXHQFH� �+HUEVW� ������� $OWKRXJK� WKLV� GHFOLQHG� IROORZLQJ
,QGHSHQGHQFH� WKH� IDUPLQJ� XQLRQV�ZHUH� SDUW\� WR� DJULFXOWXUDO� FRPPRGLW\� SULFH� VHWWLQJ� XQWLO�PDUNHW� OLEHUDOLVDWLRQ
IURP������
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SURFHVVHV�RFFXU�DW�WKLV�OHYHO��WKH�FRXQFLOV�VWLOO�ODFN�ERWK�WKH�EXGJHWDU\�UHVRXUFHV�DQG�SROLWLFDO�FORXW�RI�PRVW

OLQH�PLQLVWULHV��RIWHQ�PDNLQJ�PDQ\�VXFK�LQLWLDWLYHV� OLPLWHG� LQ�VFRSH�DQG�LPSDFW��0XWL]D�0DQJL]D�������5RH

������0DNXPEH�������

<HW� WKH� VWDWH� ²� LQ� DOO� LWV� FRPSOH[LW\� ²� LV� QRW� WKH� RQO\� SOD\HU� LQ� WKH� SROLF\� SURFHVV�� ,Q� WKH� IROORZLQJ

VHFWLRQV�ZH�ZLOO�ORRN�DW�WZR�RWKHU�VHWV�RI�LQIOXHQFHV�RQ�HQYLURQPHQW�GHEDWHV�²�FRQQHFWLRQV�ZLWK�WKH�JOREDO

DUHQD�DQG�WKH�UROH�RI�1*2V�DQG�FLYLO�VRFLHW\�DFWRUV��:LWK�WKLV�GLYHUVLW\�RI�DFWRUV�LQ�WKH�SROLF\�SURFHVV��LW�PD\

QRZ� EH� KDUGHU� WR� VXVWDLQ� D� YLHZ� WKDW� SROLF\� LQ� WKH� UXUDO� DUHDV� LV� EHLQJ� XVHG� LQVWUXPHQWDOO\� IRU� SROLWLFDO

REMHFWLYHV��%XW�PRUH�FRPSOH[LW\�DQG�DSSDUHQW�ODFN�RI�FRKHUHQFH�GRHV�QRW�PHDQ�WKDW�SROLF\PDNLQJ�LV�DQ\�OHVV

HQIRUFLQJ�RI�WKH�FULVLV�QDUUDWLYHV�ZKLFK�ZH�KDYH�LGHQWLILHG�HDUOLHU��,QGHHG��VXFK�QDUUDWLYHV�PD\�EH�UHLQIRUFHG

E\�WKHVH�QHZ�LQWHUDFWLRQV�DQG�DOOLDQFHV�

*OREDO�FRQQHFWLRQV

=LPEDEZHDQ�RIILFLDOV� DUH� LQFUHDVLQJO\� H[SRVHG� WR�ZKDW� DV�EHHQ� ODEHOOHG� D� ¶JOREDO� HQYLURQPHQWDO� GLVFRXUVH·

�<HDUOH\��������1DWLRQDO�1*2V�DQG� OLQH�PLQLVWULHV�GR�QRW�RQO\�H[LVW�ZLWKLQ�QHWZRUNV� WKDW� DUH�FRH[WHQVLYH

ZLWK� QDWLRQDO� ERUGHUV�� 7KH� 81&('� FRQIHUHQFH� LQ� 5LR� LQ� ����� LV� WKH� PRVW� REYLRXV� H[DPSOH� RI� DQ

LQWHUQDWLRQDO� IRUXP� EULQJLQJ� WRJHWKHU� QDWLRQDO� DFWRUV� DQG� DWWHPSWLQJ� WR� VKDSH� QDWLRQDO� SURMHFWV� DURXQG� D

FRPPRQ�LQWHUQDWLRQDO�DJHQGD��7KH�FRQYHQWLRQV�DVVRFLDWHG�ZLWK�5LR�ZHUH�UHJXODUO\�PHQWLRQHG�E\�LQIRUPDQWV

GXULQJ�LQWHUYLHZV�DV�LPSRUWDQW�LQ�VKDSLQJ�SHUFHSWLRQV�RI�HQYLURQPHQWDO�LVVXHV�LQ�=LPEDEZH��:KDW�DSSHDUV

WR� KDYH� HPHUJHG� LV� DQ� LQWHUQDWLRQDOLVHG� ¶HSLVWHPLF� FRPPXQLW\·� �FI�� +DDV� ������ DURXQG� WKH� HQYLURQPHQW�

GHYHORSPHQW� GHEDWH�� ZLWK� NH\� DFWRUV� LQ� =LPEDEZH� LQ� JRYHUQPHQW�� 1*2V� DQG� WKH� UHVHDUFK� FRPPXQLW\

OLQNHG� LQWR�ZLGHU� LQWHUQDWLRQDO�QHWZRUNV�� ,Q� WKLV� LQWHUQDWLRQDO� FRQWH[W�� HSLVWHPLF�FRPPXQLWLHV� DUH�HIIHFWLYH

EHFDXVH�WKH\�DUH�DEOH�WR�WDUJHW�LQGLYLGXDOV�LQ�QDWLRQDO�PLQLVWULHV�DQG�SURPRWH�DQ�DSSURDFK�WR�HQYLURQPHQWDO

SUREOHPV�WKDW�JRHV�EH\RQG�QDUURZ�QDWLRQDO� LQWHUHVW�FRQFHUQV����0DQ\�RI�RXU� LQIRUPDQWV�PDGH�WKLV�W\SH�RI

SRLQW�WR�XV��$�VHQLRU�ILJXUH�LQ�WKH�0LQLVWU\�RI�$JULFXOWXUH�SXW�LW�WKDW�� ¶HQYLURQPHQW�KDV�EHFRPH�D�ELJ� LVVXH

EHFDXVH�RI�WKH� LQWHUQDWLRQDO�HQYLURQPHQWDO�EDQGZDJRQ·��$�=LPEDEZHDQ�ZRUNLQJ� LQ�RQH�RI�WKH�PXOWLODWHUDO

DJHQFLHV� FRPPHQWHG� WKDW�� ¶7KHUH� LV� ORWV�RI� DZDUHQHVV� DERXW� WKH� FRQYHQWLRQV���� VR�PDQ\�SHRSOH� WDON� DERXW

GHVHUWLILFDWLRQ�DQG�ELRGLYHUVLW\�GHSOHWLRQ·�

=LPEDEZHDQ�VWDWH�DFWRUV��DW�OHDVW�DW�VHQLRU�OHYHOV��KDYH�D�IDLU�DPRXQW�RI� LQWHUDFWLRQ�ZLWK�RWKHUV� LQ�WKH

LQWHUQDWLRQDO� HQYLURQPHQWDO� FRPPXQLW\�� +RZ� WKLV� WUDQVODWHV� SUHFLVHO\� LQWR� PRGLILFDWLRQV� RI� YLHZV� DQG

FKDQJLQJ�SHUFHSWLRQV�RI�LQWHUHVWV�LV�KDUG�WR�JDXJH��%XW�LW�LV�FOHDU�WKDW�WKH�LQYROYHPHQW�LV�VXEVWDQWLDO��6RPHRQH

ZLWK�FORVH�IDPLOLDULW\�ZLWK�WKH�0LQLVWU\�RI�(QYLURQPHQW�FRPPHQWHG�WKDW�� ¶KDOI�WKH�PLQLVWU\�LV�JRQH�IRU�KDOI

WKH�\HDU�GHDOLQJ�ZLWK�HQYLURQPHQWDO�SURWRFROV��DQG�WUHDWLHV����SHU�GLHP�KXQWLQJ·�

1RW� RQO\� DUH� QDWLRQDO� DFWRUV� LQFUHDVLQJO\� H[SRVHG� WR� WKH� HQYLURQPHQWDO� FRPPXQLW\� RXWVLGH� RI

=LPEDEZH��LQWHUQDWLRQDO�DFWRUV�DOVR�KDYH�VSDFH�DQG�RSSRUWXQLWLHV�LQ�=LPEDEZH��2QH�H[DPSOH�ZKHUH�D

�����������������������������������������������������
��� 7KH�HSLVWHPLF�FRPPXQLW\�DSSURDFK�WKHUHIRUH�GHSDUWV�IURP�FRQYHQWLRQDO�,QWHUQDWLRQDO�5HODWLRQV�WKHRU\��ZLWK� LWV

XQGHUVWDQGLQJ�RI�WKH�VWDWH�DV�D�XQLWDU\�UDWLRQDO�DFWRU��DQG�LQ�FRPSHWLWLRQ�ZLWK�RWKHU�VWDWHV� ��DQG�HPSKDVLVHV� WKH
DJHQF\�DQG�SHUFHSWLRQV�RI�VWDWH�RIILFLDOV��7KLV�WLHV�LQ�ZLWK�RXU�FRQFHUQ�WR�SUHVHQW�WKH�VWDWH�DV�D�PDMRU�GHWHUPLQDQW
RI�SROLF\��EXW�FRQGLWLRQHG�E\�D�UDQJH�RI�FRQWHVWV�WKDW�PD\�SURGXFH�XQH[SHFWHG�UHVXOWV�
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ELODWHUDO� GRQRU� KDV� EHHQ� LPSRUWDQW� LQ� WKH� HQYLURQPHQWDO� SROLF\� SURFHVV� LV� LQ� SXVKLQJ� IRU� DQG� SURYLGLQJ

WHFKQLFDO�DVVLVWDQFH�WR�WKH�GUDIWLQJ�RI�WKH�(QYLURQPHQWDO�0DQDJHPHQW�%LOO��7KH�GUDIWLQJ�DQG�SUHVHQWDWLRQ�RI

WKLV�ELOO�KDV�EHHQ�IDLUO\�KLJK�SURILOH��OLQNHG�WR�D�SURFHVV�RI�FRQVXOWDWLYH�PHHWLQJV�DQG�KHDULQJV�DQG�H[WHQVLYH

QHZVSDSHU�FRYHUDJH��7KH�%LOO� LV�DPELWLRXV� LQ� LWV�VFRSH��DLPLQJ� WR�WLG\�XS�QXPHURXV�RYHUODSSLQJ�DQG�RIWHQ

FRQWUDGLFWRU\�SLHFHV�RI� OHJLVODWLRQ��PDQ\�RI�ZKLFK�GDWH�IURP�FRORQLDO� WLPHV�� LQWR�D�VLQJOH� IUDPHZRUN�XQGHU

RQH�PLQLVWU\��ZKLOH�DOVR�LQFRUSRUDWLQJ�PRUH�PRGHUQ�HQYLURQPHQWDO�PDQDJHPHQW�WRROV�VXFK�DV�HQYLURQPHQWDO

LPSDFW�DVVHVVPHQW��5HDFWLRQV�WR�WKH�ELOO�KDYH�EHHQ�PL[HG��2QH�SHUFHSWLRQ�WKDW�ZDV�RIWHQ�UHSHDWHG�WR�XV�ZDV

RI� WKH� %LOO� DV� D� GRQRU�GRPLQDWHG� DFWLYLW\�� $� VHQLRU� =LPEDEZHDQ� HQYLURQPHQWDO� UHVHDUFKHU� FRPPHQWHG�

¶&,'$·V�UROH�LV�NH\��$W�D�JXHVV�WKH�$FW�LV����SHU�FHQW�&DQDGLDQ�DQG����SHU�FHQW�WKH�=LPEDEZHDQ�ODZ\HU�LQ

WKH�PLQLVWU\·�

7KH� ¶SHU�GLHP�KXQWLQJ·�RU� ¶VTXDEEOLQJ�RYHU�VKRSSLQJ�WULSV·� WKDW�DQRWKHU�GRQRU�RIILFLDO� LGHQWLILHG�KDYH

SHUKDSV� PHDQW� WKDW� PLQLVWU\� RIILFLDOV� KDYH� QRW� EHHQ� DV� SURDFWLYH� DV� WKH\� PLJKW� KDYH� EHHQ� DQG� WKDW

FRUUHVSRQGLQJO\�GRQRUV� DQG� H[SDWULDWH� DGYLVRUV�KDYH�EHHQ� DEOH� WR�KDYH�PRUH� LQIOXHQFH� RQ� WKH�SURFHVV� RI

SROLF\�IRUPXODWLRQ��7KHUH�LV�D�VHULRXV�FRQFHUQ�DERXW�WKLV�ODFN�RI�IRFXV�DQG�FDSDFLW\�ZLWKLQ�WKH�HQYLURQPHQW

PLQLVWU\��DV�D�VHQLRU�=LPEDEZHDQ�HQYLURQPHQWDO�UHVHDUFKHU�FRPPHQWHG��¶7KH�00(7�LV�D�GLVDVWHU�DUHD��7R

JHW�WKHP�WR�GR�DQ\WKLQJ�LV�ZHOO�QLJK�LPSRVVLEOH·�

7KH�SLFWXUH�WKDW�HPHUJHV�LQ�WKH�FDVH�RI�WKH�QHZ�(QYLURQPHQW�%LOO��WKHQ��LV�WKDW�WKH�VWDWH�KDV�FRQWLQXHG

WR� VKDSH� SROLF\� SURFHVVHV�� DOEHLW� WKURXJK� SURFHVVHV� RI� LQWHUDFWLRQ� ZLWK� GRQRU� DJHQFLHV� DQG� VRPH� OLPLWHG

IRUPV�RI�SXEOLF�FRQVXOWDWLRQ��$FFRUGLQJ�WR�VRPH�FRPPHQWDWRUV��WKH�HIIHFWV�RI�WKHVH�LQWHUDFWLRQV�KDYH�PHDQW

WKDW� WKH� %LOO� PD\� ZHOO� KDYH� UHVXOWHG� LQ� DQ� LQFUHDVHG� UROH� IRU� WKH� VWDWH� LQ� QDWXUDO� UHVRXUFH� PDQDJHPHQW

UHIOHFWLQJ�D�UHIXVDO�WR�UHOLQTXLVK�FRQWURO�RYHU�ZKDW�DUH�IUDPHG�DV�TXHVWLRQV�RI�WHFKQLFDO�PDQDJHPHQW��:KDW

KDV� HPHUJHG�� DFFRUGLQJ� WR� WKH� GLUHFWRU� RI� DQ�1*2�� LV�� ¶5XEELVK�� $� FRPPDQG� DQG� FRQWURO� DSSURDFK� WR

QDWXUDO�UHVRXUFHV���WKH�%LOO�LV�IXOO�RI�GRV�DQG�GRQ·WV��VWDQGDUGV�DQG�FRPSOLDQFH·��$V�ZH�KDYH�VHHQ��WKLV�LV�WKH

XSVKRW�RI� FRPSOLFDWHG�SROLF\�SURFHVVHV�ZKHUH� VWDWH� DFWLYLWLHV� VHHP� WR�EH�SXVKHG�E\�GRQRU� DFWLYLW\��ZKHUH

VWDWH�RIILFLDOV�RIWHQ� DSSHDU�QRW� WR� KDYH� D� SDUWLFXODUO\� FRKHUHQW� SURMHFW�� DQG�ZKHUH� LQWHUQDWLRQDO� GLVFRXUVHV

DERXW�HQYLURQPHQWDO�PDQDJHPHQW�DQG�IUDPHZRUNV�IRU�VXVWDLQDEOH�GHYHORSPHQW��PHGLDWHG�WKURXJK�H[SDWULDWH

FRQVXOWDQWV��VHHP�WR�KDYH�H[HUWHG�FRQVLGHUDEOH�LQIOXHQFH�

<HW�� DSSDUHQWO\�� QRQH� RI� WKHVH� IDFWRUV� KDYH� VXEVWDQWLDOO\� DOWHUHG� WKH� IXQGDPHQWDO� GLUHFWLRQ� RI� VWDWH

SROLF\��7KH�WHFKQLFDO�DSSURDFK�VXSSRUWHG�E\�VFLHQWLILF�NQRZOHGJH�DQG�LPSOHPHQWHG�WKURXJK�HVVHQWLDOO\�WRS�

GRZQ�EXUHDXFUDWLF� DQG� DGPLQLVWUDWLYH� SURFHGXUHV� UHPDLQV� LQWDFW�� 7KXV�� HYHQ� WKRXJK� LQWHUQDWLRQDO� GHEDWHV

DQG�DFWRUV�PD\�KDYH�EHFRPH�PRUH�LPSRUWDQW�LQ�WKH�SROLF\�SURFHVV��WKH\�KDYH�QRW�IXQGDPHQWDOO\�FKDOOHQJHG

WKH�EDVLV�RI�VWDWH�SUDFWLFH��1H[W��ZH�ZDQW�WR�DVN�ZKHWKHU�WKH�VDPH�FDQ�EH�VDLG�RI�QDWLRQDO�1*2V�DQG�RWKHU

DFWRUV�LQ�FLYLO�VRFLHW\�

1*2V�DQG�¶FLYLO �VRFLHW\·

7RGD\� WKHUH� DUH� QXPHURXV� UHJLVWHUHG�1*2V� LQ�=LPEDEZH� �0XLU� ������9LYLDQ� ������� DORQJVLGH� D� KRVW� RI

RWKHU� PRUH� LQIRUPDO� FRPPXQLW\� RUJDQLVDWLRQV� �%UDWWRQ� ����D�� 7KRPDV�6OD\WHU� ������� 0DQ\� 1*2V� DUH

LQYROYHG� LQ� VRPH� ZD\� RU� RWKHU� LQ� HQYLURQPHQWDO� DQG� ODQG� PDQDJHPHQW� LVVXHV� DV� PRVW� RI� WKHLU� ZRUN� LV
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IRFXVVHG�RQ�FRPPXQDO�DUHDV��1GLZHQL�HW�DO��������9LYLDQ�DQG�0DVHNR��������7KH\�UDQJH�LQ�VL]H�IURP�RXWILWV

RI� D� KDQGIXO� RI� SHRSOH� VRPHWLPHV� EDVHG� LQ� WKH� FRPPXQDO� DUHDV�ZLWK� YHU\� OLPLWHG� EXGJHWV� DQG� RSHUDWLQJ

FDSDFLWLHV� WR� ODUJH�� ZHOO�IXQGHG� RUJDQLVDWLRQV� ZLWK� QDWLRQDO� FRYHUDJH�� 0RVW� 1*2V�� ZKHWKHU� FODVVHG� DV

¶QRUWKHUQ·� RU� ¶ORFDO·� DUH� UHOLDQW� RQ� H[WHUQDO� GRQRU� IXQGV�� 7KHVH� IORRGHG� LQ� GXULQJ� WKH� SRVW�,QGHSHQGHQFH

SHULRG�UHVXOWLQJ�LQ�D�ERRP�SHULRG�IRU�WKH�1*2�VHFWRU�LQ�WKH�����V��)RU�WKRVH�LQYROYHG�LQ�HQYLURQPHQW�DQG

GHYHORSPHQW�DFWLYLWLHV� WKLV�ERRP�ZDV�VXVWDLQHG� LQWR� WKH�����V� WKURXJK� HQJDJHPHQW�ZLWK� WKH� LQWHUQDWLRQDO

FRQYHQWLRQ�SURFHVVHV� OHDGLQJ�XS� WR�DQG�IROORZLQJ� WKH�81&('�5LR�FRQIHUHQFH� LQ�������7KLV�KHOSHG�UDLVH

SURILOHV�DQG�EURDGHQ�FUHGLELOLW\��)RU�H[DPSOH��UHSRUWV�E\�=(52��(1'$�DQG�RWKHU�HQYLURQPHQWDO�1*2V�DW

WKH�5LR�VXPPLW�KDYH�EHHQ�ZLGHO\�TXRWHG�DQG�KDYH�LQFUHDVHG�WKH�VWDQGLQJ�RI�WKRVH�RUJDQLVDWLRQV�DQG��IRU�D

WLPH�DW�OHDVW��WKHLU�DELOLW\�WR�DWWUDFW�IXQGV��H�J��(1'$�=(52���������

7KH� UHODWLRQV� EHWZHHQ� 1*2V� DQG� WKH� VWDWH� LV� QRW� QHFHVVDULO\� D� FRQIURQWDWLRQDO� RQH� �0XQJDWH� DQG

0YXGXGX��������7KH�=(52�(1'$�SLHFH�� IRU� H[DPSOH��ZDV�SDUW�RI� WKH�=LPEDEZHDQ�JRYHUQPHQW·V�RZQ

VXEPLVVLRQ��0DQ\�1*2V�DOVR�ZRUN�FORVHO\�ZLWK�WKH�VWDWH�LQ�VHUYLFH�GHOLYHU\��DQG�PDNH�XS�IRU�VRPH�RI�WKH

ODFN�RI�JRYHUQPHQW�FDSDFLW\� LQ� UXUDO� DUHDV��RQH�RI� WKH�PDMRU�FRQVHTXHQFHV�RI�VWUXFWXUDO� DGMXVWPHQW� LQ� WKH

����V��$V� RQH� FRPPHQWDWRU� SXW� LW�� ¶,Q� WKH� ����V�1*2V� DQG� JRYHUQPHQW�ZHUH� DW� ORJJHUKHDGV��1RZ� WKH

JRYHUQPHQW�LV�PRUH�FRRSHUDWLYH�EHFDXVH�WKH\�DUH�ILOOLQJ�D�JDS��EHFDXVH�WKH\�GRQ·W�KDYH�RIILFHUV�DW�JUDVVURRWV

RU�GLVWULFW�OHYHOV·�

,Q� FRQWUDVW� WR� VRPH� RWKHU� FRXQWULHV� LQ� VXE�6DKDUDQ� $IULFD�� WKHVH� 1*2V� RSHUDWH� ZLWK� FRQVLGHUDEOH

IUHHGRP� WR� H[SHULPHQW� ZLWK� QHZ� DSSURDFKHV�� DQG� WKH\� DUH� DOVR� DEOH� WR� EH� TXLWH� RXWVSRNHQ� LQ� FULWLFLVLQJ

JRYHUQPHQW� SUDFWLFHV�� 7KH\� DUH� RIWHQ� VWDIIHG� E\� KLJKO\� FRPSHWHQW� SHUVRQQHO�� ZHOO� FRQQHFWHG� WR� ERWK

JRYHUQPHQW�DQG�GRQRUV��+LJKO\�OLWHUDWH�LQ�ERWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�VXVWDLQDEOH�GHYHORSPHQW�GHEDWHV�

LW� LV� XQGRXEWHGO\� WKH� FDVH� WKDW� WKHUH� LV� D� KLJK� GHJUHH� RI�1*2� FDSDFLW\� LQ� =LPEDEZH�� DQG� WKDW� UHODWLRQV

EHWZHHQ�1*2V� DQG� WKH� VWDWH� DUH� LQFUHDVLQJO\� LPSRUWDQW� LQ� SROLF\� GHYHORSPHQW�� ERWK� LQ� WHUPV� RI� DJHQGD

VHWWLQJ��DQG�LQIOXHQFLQJ�GHFLVLRQ�PDNLQJ��DQG�DOVR�LQ�WHUPV�RI�LQIOXHQFLQJ�LPSOHPHQWDWLRQ�SURFHVVHV�RQ�WKH

JURXQG�

7KH�JURZWK�RI�QHWZRUNV�DQG�FRDOLWLRQV�� HPEUDFLQJ�ERWK�JRYHUQPHQW�DQG�QRQ�JRYHUQPHQWDO� RIILFLDOV�

KDV�EHHQ�LPSRUWDQW�LQ�UHFDVWLQJ�WKH�ZD\�VRPH�DUHDV�RI�SROLF\�DUH�WKRXJKW�DERXW��7KHUH�LV�PXFK�EOXUULQJ�RI

ERXQGDULHV��$W�RQH�WLPH�WKH�VDPH�LQGLYLGXDO�PD\�EH�D�JRYHUQPHQW�RIILFLDO��KHOS�UXQ�DQ�1*2��EH�D�UHVSHFWHG

DFDGHPLF�FRPPHQWDWRU��DQG�D�SOD\HU�LQ�EXVLQHVV�FRPPXQLW\��,QGHHG��ZKHQ�RQH�WDONV�WR�1*2�RIILFLDOV�WKH\

DUH�FOHDU�WKDW�LW�LV�WKHLU�VWURQJ�SHUVRQDO�FRQQHFWLRQV�ZLWK�NH\�ILJXUHV�LQ�JRYHUQPHQW��RIWHQ�ROG�FROOHDJXHV�RU

FODVVPDWHV�� ZKLFK� IDFLOLWDWH� WKHLU� ZRUN�� )RU� H[DPSOH�� RQH� SURYLQFLDO� 1*2� RIILFLDO� WROG� XV� ¶:LWK� WKH

SHUPDQHQW�VHFUHWDU\�,�FDQ�JR�DQG�VHH�KLP�VWUDLJKW�DZD\�DV�ZH�ZHUH�DW�FROOHJH�WRJHWKHU��:LWK�WKH�0LQLVWHU�LW·V

PRUH�RI�D�SUREOHP��EXW�WKHQ�WKH�SHUPDQHQW�VHFUHWDU\�PD\�DUUDQJH�LW·��$W�WKH�SURYLQFLDO�OHYHO�VXFK�LQWHUDFWLRQV

DUH�HYHQ�HDVLHU��2QH�1*2�ZRUNHU�FRPPHQWHG��¶0DVYLQJR�LV�D�VPDOO�SODFH��:H�DOO�NQRZ�HDFK�RWKHU��,I�ZH�JHW

RQ��ZH�FDQ�GR�EXVLQHVV·��3DUWLFXODUO\�VLJQLILFDQW� LV� WKH�IORZ�RI�SHUVRQQHO�EHWZHHQ�GRQRUV��JRYHUQPHQW�DQG

1*2V��2QH�1*2�RIILFLDO�FRPPHQWHG��¶2QH�RI�RXU�VHQLRU�RIILFHUV�ZDV�D�VHQLRU�VHFUHWDU\�LQ�WKH�0LQLVWU\�RI

(QYLURQPHQW��7KLV�LV�QRZ�D�KHOS�LQ�EXLOGLQJ�QHWZRUNV�DQG�SDVVLQJ�RQ�LGHDV·�

�����������������������������������������������������
��� 6HH�:DSQHU��������RQ�LQWHUQDWLRQDO�HQYLURQPHQWDO�OLQNV�WR��DQG�VXSSRUW�IRU��VRXWKHUQ�FLYLO�VRFLHW\�
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:KLOH�VXFK�QHWZRUNV�PD\�KHOS�HQFRXUDJH�QHZ�LGHDV�WR�EORVVRP��RQ�RWKHU�RFFDVLRQV�WKHUH�LV�VRPHWLPHV

D�WHQGHQF\�IRU�1*2V�WR�VLPSO\�LPSOHPHQW�JRYHUQPHQW�SROLF\�LQ�WKHLU�RZQ�SURJUDPPHV��7KXV�PDQ\�1*2

UHVRXUFH� PDQDJHPHQW� SURMHFWV� ²� ZKHWKHU� ZRRGORWV�� VRLO� FRQVHUYDWLRQ� RU� ZLOGOLIH� PDQDJHPHQW� ²� DUH

LQGLVWLQJXLVKDEOH� IURP� WKHLU� JRYHUQPHQW� HTXLYDOHQWV�� ,QGHHG�� LQ� PDQ\� LQVWDQFHV� JRYHUQPHQW� RIILFLDOV� DUH

HPSOR\HG�E\�WKH�1*2V�WR�RYHUVHH�WKH�SURMHFW�RQ�WKH�JURXQG��2WKHU�1*2V��E\�FRQWUDVW��KDYH�PDGH�XVH�RI

FORVH� OLQNDJHV� ZLWK� JRYHUQPHQW� DQG� KDYH� WDNHQ� DGYDQWDJH� RI� QHZ� RSSRUWXQLWLHV� WR� H[SHULPHQW� ZLWK

LQQRYDWLYH�DSSURDFKHV�WR�QDWXUDO�UHVRXUFH�PDQDJHPHQW��$V�ZH�VKDOO�VHH�EHORZ�VRPH�RI�WKHVH�QHZ�LQLWLDWLYHV

KDYH� EHHQ� LPSRUWDQW� LQ� FKDOOHQJLQJ� WKH� FXUUHQW� VWDWH�OHG� DSSURDFKHV� WR� QDWXUDO� UHVRXUFH�PDQDJHPHQW��$Q

1*2�GLUHFWRU�SXW�LW�OLNH�WKLV��¶7KHVH�GD\V�1*2V�FDQ�JHW�LQ�DQG�GHILQH�WKH�SDUDPHWHUV�RI�VWDWH�LQYROYHPHQW·�

2WKHUV�DUH�PRUH�VFHSWLFDO��)RU�H[DPSOH�DQRWKHU�1*2�RIILFLDO�VSRNH�UDWKHU�UHVLJQHGO\�RI�KHU�RUJDQLVDWLRQ·V

LQYROYHPHQW�ZLWK�WKH�GUDIWLQJ�RI�WKH�(QYLURQPHQWDO�0DQDJHPHQW�%LOO�

2XU� 1*2� ZDV� VHW� XS� WR� LQIOXHQFH� SROLF\�� :H� GR� UHVHDUFK� DQG� WKHQ� SURYLGH� VROXWLRQV� DQG

UHFRPPHQGDWLRQV�� $OO� WKLV� LV� VXFFHVVIXO� WR� D� OLPLWHG� H[WHQW�� )RU� H[DPSOH�� WKH� FRUH� LGHDV� IRU� WKH

(QYLURQPHQW�%LOO�FDPH�IURP�WKH�0LQLVWU\��:H�SURSRVHG�FKDQJHV�EXW�WKLQJV�UHPDLQHG�WKH�VDPH�

1*2V�DUH��RI�FRXUVH��QRW�WKH�RQO\�FLYLO�VRFLHW\�SOD\HUV�LQ�WKH�SROLF\�SURFHVV��7KH�IDUPLQJ�XQLRQV��WKH�SULYDWH

VHFWRU�DQG�PRUH�GLIIXVH�UXUDO�PRYHPHQWV�DOO�SOD\�D�SDUW��7KH�=LPEDEZH�)DUPHUV�8QLRQ��IRU�H[DPSOH��VHHNV

WR�UHSUHVHQW�FRPPXQDO�DUHD�DQG�VPDOO�VFDOH�IDUPHUV��,W� LV�D�PHPEHUVKLS�RUJDQLVDWLRQ�WKDW�H[WUDFWV�OHYLHV�WR

FRYHU� LWV�RSHUDWLRQDO� FRVWV��:KLOH�PHPEHUVKLS� LV�QRW�KLJK� LQ� UHODWLRQ� WR� WKH�RYHUDOO� IDUPLQJ�SRSXODWLRQ�� LW

GRHV�KDYH�D�ODUJH�SRWHQWLDO�FRQVWLWXHQF\��$OWKRXJK�LQ�WKH�SDVW�LW�KDV�EHHQ�FULWLFLVHG�IRU�VLPSO\�UHSUHVHQWLQJ

WKH�LQWHUHVWV�RI�WKH�IDUPLQJ�HOLWH��LW�KDV�PDGH�UHFHQW�DWWHPSWV�WR�DGGUHVV�ZLGHU�FRQFHUQV��7KURXJK�LWV�SROLF\

DQG� UHVHDUFK� VHFWLRQV� LW� DWWHPSWV� WR� UDLVH� LVVXHV� ZLWK� JRYHUQPHQW�� ERWK� WKURXJK� IRUPDO� DQG� LQIRUPDO

FKDQQHOV��$Q�RIILFLDO�LQ�WKH�=)8�UHIOHFWHG�WKDW��¶ILYH�RU�WHQ�\HDUV�DJR�LW�ZDV�D�FRQWUROOHG�HQYLURQPHQW�²�QRZ

LW�LV�D�OLEHUDWHG�HQYLURQPHQW�ZLWK�PDQ\�PRUH�DFWRUV��7KLV�UHTXLUHV�QHZ�OREE\LQJ�WHFKQLTXHV�²�PRUH�OXQFKHV

DQG�PRUH�GLQQHUV�·

6LQFH� WKH� OLEHUDOLVDWLRQ� RI� WKH� HFRQRP\� LQ� WKH� ����V�� WKH� SULYDWH� VHFWRU� KDV� EHFRPH� LQFUHDVLQJO\

LPSRUWDQW�� ,Q� WKH�SDVW�� WKH� ODUJHO\�ZKLWH� FRPPHUFLDO� LQWHUHVWV� LQ� DJULFXOWXUH� DQG� LQGXVWU\�ZHUH� UHSUHVHQWHG

WKURXJK�KLJKO\� LQIOXHQWLDO� OREE\� JURXSV� VXFK� DV� WKH�&RPPHUFLDO� )DUPHUV·�8QLRQ� �&)8���7KHVH� JURXSLQJV

UHPDLQ� LPSRUWDQW�� DOWKRXJK� ZLWK� GHUHJXODWLRQ� DQG� OLEHUDOLVDWLRQ� WKH� RSSRUWXQLWLHV� IRU� GLUHFW� LQIOXHQFH� RQ

JRYHUQPHQW�SROLF\�KDV�GLPLQLVKHG��,QVWHDG��WKH�JURZWK�RI�WKH�SULYDWH�VHFWRU��IRU�LQVWDQFH�LQ�WKH�DJULFXOWXUDO

VXSSO\�DQG�PDUNHWLQJ�VHFWRU��KDV�UHVXOWHG�LQ�DQ�LQFUHDVHG�LQIOXHQFH�RQ�WKH�DFWXDO�SUDFWLFH�RI�IDUPLQJ�WKURXJK

VHHG�SURYLVLRQ��IHUWLOLVHU�VXSSO\�DQG�WKH�JURZWK�RI�FRQWUDFW�IDUPLQJ�DUUDQJHPHQWV��,Q�DGGLWLRQ��D�UDQJH�RI�QHZ

SULYDWH� VHFWRU� LQWHUHVWV� DUH� LQFUHDVLQJO\� LPSRUWDQW� LQ� WKH� HQYLURQPHQWDO� SROLF\� GHEDWH�� SDUWLFXODUO\� WKRVH

DVVRFLDWHG�ZLWK�WKH�WRXULVP��KXQWLQJ�DQG�VDIDUL� LQGXVWU\��7KHVH�JURXSV��ZKLOH�QRW�KDYLQJ�WKH�RUJDQLVDWLRQDO

LQIUDVWUXFWXUH�RI�WKH�ORQJ�HVWDEOLVKHG�&)8��GR�H[HUW�FRQVLGHUDEOH�LQIOXHQFH�LQ�WKH�GD\�WR�GD\�LPSOHPHQWDWLRQ

RI�SROLF\�LQLWLDWLYHV�VXFK�DV�WKH�FRPPXQLW\�EDVHG�ZLOGOLIH�SURJUDPPH��&$03),5(��WKURXJK�WKH�VWUXFWXULQJ

RI�PDUNHWV��WKH�HQUROPHQW�RI�NH\�ILJXUHV�LQWR�DGYLVRU\�DQG�FRQVXOWDQF\�UROHV�DQG�EHKLQG�WKH�VFHQHV�SROLWLFDO

OREE\LQJ�
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,Q�DGGLWLRQ� WR�WKHVH�UDWKHU�PRUH�IRUPDO�HOHPHQWV�RI�FLYLO� VRFLHW\�D� UDQJH�RI� LQIRUPDO�PRYHPHQWV�DQG

IROORZLQJV� FDQ� EH� LGHQWLILHG� LQ� WKH� FRPPXQDO� DUHDV�ZKLFK�� LQ� YDULRXV� ZD\V�� KDYH� LQIOXHQFH� RQ� WKH� SROLF\

SURFHVV�� )RU� H[DPSOH�� GXULQJ� DQG� IROORZLQJ� WKH� GHYDVWDWLQJ� GURXJKW� RI� WKH� HDUO\� ����V�� D� ODUJH� IROORZLQJ

HPHUJHG� DFURVV� WKH� VRXWK� RI� WKH� FRXQWU\� EHKLQG� D� \RXQJ� IHPDOH� VSLULW� PHVVHQJHU�� $PEX\D� -XOLDQD�� 6KH

SURFODLPHG�WKDW�WKH�GURXJKW�ZDV�WKH�UHVXOW�RI�D�FRPELQDWLRQ�RI�ODFN�RI�UHVSHFW�IRU�WKH�DQFHVWRUV�OLQNHG�WR�WKH

DGRSWLRQ�RI� LQDSSURSULDWH� WHFKQLFDO�SROLFLHV� DQG� LQWHUYHQWLRQV��6KH�XUJHG�KHU� IROORZHUV� WR� UHMHFW� H[WHQVLRQ

DGYLFH�UHJDUGLQJ�¶PRGHUQ·�VHHGV�DQG�LQSXWV��WR�DEDQGRQ�GHYHORSPHQW�SURMHFWV�ZKLFK�XVHG�FHPHQW�DQG�ZLUH

IHQFLQJ�DQG�WR�UHWXUQ�WR�¶WUDGLWLRQDO·�ZD\V��6FRRQHV�HW�DO���������,W�LV��RI�FRXUVH��GLIILFXOW�WR�DVVHVV�WKH�LPSDFW

RI�VXFK�PRYHPHQWV��EXW�RYHU�TXLWH�VRPH�SHULRG�LQ�WKH�PLG�����V�DQG�DFURVV�D�ZLGH�DUHD��H[WHQVLRQLVWV�DQG

GHYHORSPHQW�SURMHFW�ZRUNHUV�KDG� WR�DGDSW�WKHLU�DSSURDFKHV�DQG� WDNH�DFFRXQW�RI�VKLIWLQJ� ORFDO�RSLQLRQV�DV

LQIOXHQFHG�E\�$PEX\D�-XOLDQD�DQG�KHU�IROORZHUV��2WKHU�VHOI�SURFODLPHG�SURSKHWV��OHDGHUV�RI�WKH�SUROLIHUDWLQJ

QHZ� &KULVWLDQ� FKXUFKHV� DQG� WUDGLWLRQDO� VSLULW� PHGLXPV� DQG� PHVVHQJHUV� DOVR� RIIHU� DGYLFH� DQG

UHFRPPHQGDWLRQV�²�SHUKDSV�QRW�IUDPHG�DV�¶SROLF\·�DV�VXFK��EXW�QHYHUWKHOHVV�LQWURGXFLQJ�JUHDWHU�FRPSOH[LWLHV

LQWR�WKH�SURFHVVHV�RI�LPSOHPHQWDWLRQ�RQ�WKH�JURXQG�

6RPH� RI� WKHVH� LQGLYLGXDOV� DQG� JURXSV� KDYH� DOOLHG� WKHPVHOYHV� ZLWK� PRUH� IRUPDO� 1*2V� ZKR� DOVR

DGYRFDWH� D� UHWXUQ� WR� ¶WUDGLWLRQDO·� ZD\V� DQG� PRUH� VSLULWXDO� HQJDJHPHQWV� ZLWK� HQYLURQPHQWDO� DQG� QDWXUDO

UHVRXUFH� LVVXHV�� ,Q�0DVYLQJR�SURYLQFH�� IRU� H[DPSOH�� WKH�1*2�$=75(&�RSHUDWHV� WKURXJK� DQ� DOOLDQFH� RI

KHUEDOLVW�� PHGLXPV�� H[�FRPEDWDQWV� DQG� SURIHVVLRQDO� 1*2� ZRUNHUV�� 6LPLODUO\�� WKH� 1*2� =,55&21

PRELOLVHV�ORFDO�FKXUFKHV�DQG�VSLULW�PHGLXPV�WR�ZRUN�WRJHWKHU�RQ�HQYLURQPHQWDO�SURWHFWLRQ�DQG�WUHH�SODQWLQJ�

6R�� KDYH� LQFUHDVLQJO\� DUWLFXODWH� DQG� KLJK�SURILOH� 1*2V� DQG� RWKHU� FLYLO� VRFLHW\� DFWRUV� HIIHFWLYHO\

FKDOOHQJHG� WKH� SROLWLFDO� HIIHFWV� RI� DQ� DSSDUHQWO\� WHFKQLFDO� SROLF\� SURFHVV"� 2QH� DFDGHPLF� ZLWK� PXFK

H[SHULHQFH�LQ�WKH�1*2�VHFWRU�WRRN�D�GHFLGHGO\�SHVVLPLVWLF�YLHZ��+H�DUJXHG�WKDW�1*2V�WHQG�WR�JHW�LQYROYHG

LQ�IDLUO\�OLPLWHG�WHFKQLFDO�GHEDWHV�UDWKHU�XQUHIOHFWLQJO\�DQG�PLVV�WKH�EURDGHU�SROLWLFDO�LVVXHV��¶7KH\�DUH�UDLVLQJ

WKH�IODJ�RQ�LVVXHV�ZLWK�QDUURZ�FRQVWLWXHQFLHV�DQG�QRW�WKLQNLQJ�VTXDUHO\�ZKDW�WKH�LVVXHV�RI�WKH�FRXQWU\�DUH·�

7KLV� ODFN� RI� FRKHUHQFH� DQG� VWUDWHJLVLQJ�� KH� DUJXHG�� PHDQW� WKDW� ¶HQYLURQPHQW·�� ZKLFK� PLJKW� KDYH� EHHQ� D

VXLWDEOH�HQWU\�SRLQW�IRU�WDFNOLQJ�ODUJHU�LVVXHV�RI�UHVRXUFH�DFFHVV��KDV�LQ�VRPH�VHQVH�ORVW�VRPH�RI�LWV�SRWHQF\

GXH�WR�WKH� ODFN�RI�DVWXWHQHVV��YLVLRQ�DQG�WDFWLFDO�VNLOO�RI�WKRVH� LQ�WKH�1*2�PRYHPHQW�� ¶%XVLQHVV� LV�EX\LQJ

LQWR� WKH� HQYLURQPHQW� GHEDWH�� &$03),5(� KDV� EHHQ� FRRSWHG�� 7KH� WKXQGHU� KDV� EHHQ� WDNHQ� RXW� RI

HQYLURQPHQW·�

$FFRUGLQJ� WR� WKLV� YLHZ�� FLYLO� VRFLHW\� KDV� QRW� HIIHFWLYHO\� GHDOW� ZLWK� WKH� EXUQLQJ� SROLWLFDO� LVVXHV� ZKLFK

XQGHUOLH�WHFKQLFDO�GHOLEHUDWLRQV�DERXW�QDWXUDO�UHVRXUFHV�²�LQ�WKH�=LPEDEZH�VHWWLQJ��RI�FRXUVH��WKLV�FHQWUHV�RQ

WKH� VWLOO� XQUHVROYHG� ¶ODQG�TXHVWLRQ·�� ,Q� D� VHQVH� WKLV�PLUURUV�ZKDW�KDV�KDSSHQHG�ZLWK� LQWHUQDWLRQDO� DFWRUV� ²

WKHVH�KDYH�EHHQ�QHZ�DQG�LPSRUWDQW�SOD\HUV� LQ�QDWLRQDO�SROLF\�SURFHVVHV�DQG��WR�VRPH�H[WHQW��DJHQGDV� ORRN

EURDGHU� IRU� WKHLU� LQYROYHPHQW�� %XW� WKHVH� FKDQJHV�� LW� FDQ� EH� DUJXHG� KDYH� QRW� IXQGDPHQWDOO\� DOWHUHG� WKH

IUDPLQJ� RI� SROLFLHV� RU� WKH� ZD\� VROXWLRQV� DUH� WKRXJKW� DERXW�� $� VLPLODU� VFHSWLFLVP� ZDV� YRLFHG� E\� D� VHQLRU

JRYHUQPHQW�RIILFLDO�ZH�VSRNH�WR�� ¶1*2V�DUH�RIWHQ�IRXQGHG�WR�UDLVH�PRQH\�DQG�FUHDWH� MREV��7KHLU�PRWLYHV

DUH�HVVHQWLDOO\�SULYDWH�RQHV�DQG�QRW�IRFXVVHG�RQ�HQYLURQPHQWDO�LVVXHV·�

7KHUH�DUH��KRZHYHU��UHDVRQV�WR�WKLQN�WKDW�VXFK�YLHZV�DUH�RYHUO\�SHVVLPLVWLF�DQG�WKDW�LPSRUWDQW�FKDQJHV



��

KDYH�RFFXUUHG��7KHVH�KDYH�EHHQ�LQLWLDOO\�DW�WKH�PLFUR�OHYHO�²HVVHQWLDOO\�DURXQG�H[SHULPHQWV� LQ�SDUWLFLSDWRU\

DJULFXOWXUDO�DQG�QDWXUDO�UHVRXUFH�PDQDJHPHQW�²�ZKLFK��RYHU�WLPH��KDYH�EHJXQ�WR�OLQN�WR�QHZ�IRUPV�RI�VFLHQFH

WKDW�FKDOOHQJH�VWURQJO\�SRVLWLYLVWLF�DQG�H[FOXVLRQDU\�DSSURDFKHV�WR�NQRZOHGJH��7DNLQJ�DGYDQWDJH�RI�FRPSOH[

EXUHDXFUDWLF�VHWWLQJV��D�¶URRP�IRU�PDQRXHYUH·��FI��&OD\�DQG�6FKDIIHU�������KDV�EHHQ�FUHDWHG�LQ�VRPH�TXDUWHUV�

UHVXOWLQJ�LQ�WKH�EHJLQQLQJV�RI�D�QHZ�IRUP�RI�SROLF\�SURFHVV�WKDW�LV�JUDGXDOO\�UHDFKLQJ�WR�PRUH�PDFUR�VFDOHV�

7KURXJK� D� VHULHV� RI� FDVH� VWXGLHV�� DQ� H[DPLQDWLRQ� RI� WKH� SURVSHFWV� IRU� VXFK� LQFOXVLRQDU\� DQG� SDUWLFLSDWRU\

IRUPV�RI�SROLF\�SURFHVV�LV�WKH�WKHPH�RI�WKH�QH[W�VHFWLRQ�

3$57,&,3$7,21��(;7(1',1*�25�&+$//(1*,1*�7+(�',6&2856("

6R� IDU� ZH� KDYH� H[SORUHG� WKH� VFLHQWLILF�� SROLWLFDO� DQG� EXUHDXFUDWLF� FRQWH[WV� ZKLFK�� ZH� KDYH� DUJXHG�� LW� LV

QHFHVVDU\� WR� XQGHUVWDQG� LQ� RUGHU� WR� H[SODLQ� WKH� SHUVLVWHQFH� RI� UHFHLYHG� ZLVGRPV� DERXW� WKH� =LPEDEZHDQ

HQYLURQPHQW�LQ�SROLF\�GHEDWHV��7KHVH��DV�ZH�KDYH�VHHQ��KDYH�EHHQ�UHLQIRUFHG�E\�WKH�LQVWLWXWLRQDOLVHG�SUDFWLFHV

RI�FRQYHQWLRQDO�VW\OHV�RI�UHVHDUFK��SODQQLQJ��UHJXODWLRQ�DQG�H[WHQVLRQ��:H�KDYH�VXJJHVWHG�WKDW�WKHUH�KDV�EHHQ

FRQWLQXLW\�EHWZHHQ�WKH�FRORQLDO�DQG�LPPHGLDWH�SRVW�FRORQLDO�SHULRGV�LQ�WHUPV�RI�WKH�ZD\�SROLF\�KDV�RSHUDWHG�

DQG�ZH�KDYH�DUJXHG� WKDW� WKLV�KDV�FKDQJHG� WR�VRPH�H[WHQW�EHFDXVH� WKH�VWDWH� H[LVWV� DORQJVLGH�GRQRUV� DQG� D

G\QDPLF�FLYLO�VRFLHW\��%XW� LV� WKLV�UHDOO\�FRQWLQXLW\�RU�FKDQJH"�,W�PD\�EH� WKDW�QDUUDWLYHV� UHPDLQ� LQ�SODFH�DQG

WKDW�SROLF\�FRQWLQXHV� WR�RSHUDWH� LQ� WKH�VDPH� IDVKLRQ�GHVSLWH� WKH�FKDQJLQJ�FRQILJXUDWLRQV�RI� VWDWH� DQG�FLYLO

VRFLHW\� UHODWLRQV��:H�H[SORUH�WKLV� LVVXH� LQ�RXU� ILQDO�VHFWLRQ� WKURXJK�D�FULWLFDO� LQYHVWLJDWLRQ�RI� WKH�HPHUJHQW

SDUWLFLSDWLRQ�DJHQGD�

7KH� NH\� TXHVWLRQ�ZH� DVN� LV�� JLYHQ� WKH� FKDQJLQJ� DUFKLWHFWXUH� RI� VWDWH� DQG� FLYLO� VRFLHW\� LQWHUHVWV�� ZKDW

URRP�H[LVWV�IRU�QHZ�SHUVSHFWLYHV�WR�HQWHU�WKH�SROLF\�GHEDWH�DQG�FKDOOHQJH�VRPH�RI�WKH�FRUH�DVVXPSWLRQV�DQG

SUHPLVHV� RI� WKH� FRQYHQWLRQDO� SROLF\� IUDPHZRUN"� $UH� WKHUH� QHZ� ¶SROLF\� VSDFHV·� �FI�� *ULQGOH� DQG� 7KRPDV

������RSHQLQJ�XS��ZLWK�QHZ�SROLF\�HQWUHSUHQHXUV�DVVRFLDWHG�ZLWK�QHZ�DFWRU�QHWZRUNV�RIIHULQJ�UDGLFDOO\�QHZ

SHUVSHFWLYHV�RQ�SROLF\�LVVXHV"�$UH�WKHUH��DV�D�UHVXOW�RI�VXFK�VKLIWV��DQ\�HPHUJLQJ�RSSRUWXQLWLHV�IRU�QHZ�ZD\V

RI�FR�SURGXFLQJ�VFLHQFH�DQG�SROLF\�DULVLQJ�IURP� LQWHUDFWLRQV�EHWZHHQ�GLIIHUHQW�NLQGV�RI�VFLHQFH�DQG�SROLF\

DFWRU"�$UH� WKHUH�� WKHQ�� SRVVLELOLWLHV� IRU� QHZ��PRUH� GLYHUVH�� LQFOXVLRQDU\� DQG� SDUWLFLSDWRU\� IRUPV� RI� SROLF\

SURFHVV"�2U��E\�FRQWUDVW��DUH�WKHVH�DSSDUHQWO\�QHZ�ZD\V�RI�WDONLQJ�DERXW�DQG�GRLQJ�WKLQJV�VLPSO\�H[WHQVLRQV

RI� H[LVWLQJ� ZHEV� RI� DXWKRULW\� DQG� FRQWURO�� ZKHUH� IXQGDPHQWDOV� DUH� QRW� FKDOOHQJHG"� ,V� LW� WKH� FDVH� WKDW�

DOWKRXJK�QHWZRUNV�PD\�EH�H[WHQGHG�DQG�QHZ�DFWRUV�HQUROOHG��DQ�HVVHQWLDOO\�VLPLODU�VHW�RI�SROLF\�SHUVSHFWLYHV

HPHUJHV�VLPSO\�GUHVVHG�XS�ZLWK�WKH�JORVV�RI�SDUWLFLSDWRU\�UKHWRULF"

&HUWDLQO\�FRQWHPSRUDU\�=LPEDEZH�RIIHUV�DQ�LQWHUHVWLQJ�VHWWLQJ�IRU�H[SORULQJ�WKHVH�TXHVWLRQV��7KH�QHZ

EX]]ZRUGV�RI�GHYHORSPHQW�²�SDUWLFLSDWLRQ��HPSRZHUPHQW��GHFHQWUDOLVDWLRQ��LQGLJHQRXV�NQRZOHGJH�DQG�VR�RQ

²� DUH� ZLGHO\� XVHG� DFURVV� WKH� VSHFWUXP� RI� SROLF\� DFWRUV� �0DNXPEH� ������� 1R� FRQIHUHQFH�� ZRUNVKRS� RU

VHPLQDU� LV� FRPSOHWH� ZLWKRXW� VRPH� FRPPHQWDU\� RQ� WKH� SRWHQWLDO� EHQHILWV� RI� SDUWLFLSDWRU\� DSSURDFKHV�

ZKHWKHU�LQ�WKH�0LQLVWHU·V�RSHQLQJ�VSHHFK��RU�LQ�WKH�VXEPLVVLRQV�RI�1*2V�RU�IDUPHUV·�JURXSV��3DUWLFLSDWRU\

UXUDO� DSSUDLVDO� �35$�� DQG� VLPLODU� ORFDO� OHYHO� DQDO\VLV� DQG� SODQQLQJ� DSSURDFKHV� DUH� WKH� VLQH� TXD� QRQ� RI

GHYHORSPHQW� DFWLYLW\� LQ� JRYHUQPHQW�� 1*2V�� DQG� HYHQ� WKH� SULYDWH� VHFWRU�� SURYRNLQJ� D� JURZWK� LQ

HQWUHSUHQHXULDO�FRQVXOWDQF\�DFWLYLW\�LQ�WKH�DUHD��DV�ZHOO�DV�D�SOHWKRUD�RI�QHWZRUNV��QHZVOHWWHUV�DQG�H[FKDQJH
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SURJUDPPHV� IRFXVVHG� RQ� SDUWLFLSDWRU\� WKHPHV���� $V� RQH� ORFDO�OHYHO� UHVHDUFKHU� LQ� 0DVYLQJR� H[FODLPHG�

¶3DUWLFLSDWLRQ�LV�FRPLQJ�OLNH�D�ERPE�·

,Q�WKH�IROORZLQJ�VHFWLRQV�ZH�ORRN�DW�IRXU�FDVH�VWXGLHV�ZKHUH�DSSDUHQW�DWWHPSWV�DW�HQFRXUDJLQJ�D�PRUH

SDUWLFLSDWRU\�DSSURDFK�WR�SROLF\�DQG�LPSOHPHQWDWLRQ�KDYH�EHHQ�WULHG�LQ�UHFHQW�\HDUV��%\�ORRNLQJ�DW�HPHUJHQW

SUDFWLFHV� DURXQG� UHVHDUFK�� SODQQLQJ�� UHJXODWLRQ� DQG� H[WHQVLRQ� LQ� D� UDQJH� RI� LQVWLWXWLRQDO� VHWWLQJV�� ZH� DVN

ZKHWKHU�QHZ�IRUPV�RI�SDUWLFLSDWRU\�SUDFWLFH�RIIHU�URRP�IRU�QHZ�IRUPV�RI�SROLF\�SURFHVV��$V�ZH�KDYH�VHHQ

FRQYHQWLRQDO� UHVHDUFK�� SODQQLQJ�� UHJXODWLRQ� DQG� H[WHQVLRQ� KDYH� EHHQ� FHQWUDO� WR� WKH� FRPPDQG�DQG�FRQWURO

DSSURDFK�ZKLFK� OLHV�DW� WKH�KHDUW�RI� WKH�GRPLQDQW�GLVFRXUVH�DERXW� IDUPLQJ�DQG�QDWXUDO� UHVRXUFH�XVH� LQ� WKH

FRPPXQDO�DUHDV��7KH�GHJUHH�WR�ZKLFK�WKHVH�FRUH�SUDFWLFHV�DUH�DEOH�WR�VKLIW�LV�D�NH\�WHVW�RI�WKH�SRWHQWLDOV�RI

DOWHUQDWLYH�SROLF\�SURFHVVHV��7KH�ILUVW� WZR�FDVHV�IRFXV�RQ� ORFDO� OHYHO�QHJRWLDWLRQV�RYHU�NQRZOHGJH�DQG�KRZ

WKHVH�DUH�UHIOHFWHG�WKURXJK�WKH�SUDFWLFHV�RI�UHVHDUFK�DQG�SODQQLQJ��7KH�ILUVW�GZHOOV�RQ�DQ�H[SORUDWLRQ�RI�KRZ

QHZ�LQWHUDFWLRQV�EHWZHHQ�VFLHQWLVWV�DQG�IDUPHUV�DUH�HPHUJLQJ�WKURXJK�IDUPHU�SDUWLFLSDWRU\�UHVHDUFK�LQLWLDWLYHV

LQ�WKH�ILHOG�RI�VRLOV�PDQDJHPHQW��ZKLOH�WKH�VHFRQG�ORRNV�DW�GLVWULFW�HQYLURQPHQWDO�DFWLRQ�SODQQLQJ�LQLWLDWLYHV�

ZKHUH�FURVV�VHFWRUDO�SDUWLFLSDWRU\�SODQQLQJ�IRU�HQYLURQPHQW�DQG�GHYHORSPHQW�LVVXHV�KDYH�EHHQ�HQFRXUDJHG

DV� SDUW� RI� D� QDWLRQDO� UHVSRQVH� WR� $JHQGD� ���� 7KH� VHFRQG� WZR� FDVHV� ORRN� PRUH� DW� WKH� LQVWLWXWLRQDO� DQG

RUJDQLVDWLRQDO� VHWWLQJV� IRU�QHZ� LQLWLDWLYHV� LQ� SDUWLFLSDWLRQ�ZLWKLQ� WKH� WZR� NH\� JRYHUQPHQW� DJHQFLHV� GHDOLQJ

ZLWK�UHJXODWLRQ�DQG�H[WHQVLRQ��ILUVW�ZLWKLQ�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�VHFRQG�ZLWKLQ�$JULWH[�

$FURVV�WKH�FDVHV�ZH�DUH�LQWHUHVWHG�WR�H[SORUH�WKH�GHJUHH�WR�ZKLFK�¶SDUWLFLSDWLRQ·�²�ZKLFK��DV�GLVFXVVHG

HDUOLHU��FRPHV�LQ�PDQ\�VKDSHV�DQG�IRUPV�²�KDV�WKH�SRWHQWLDO�WR�IXQGDPHQWDOO\�VKLIW�WKH�QDWXUH�RI�WKH�SROLF\

SURFHVV�� FKDOOHQJLQJ� WKH� FRQYHQWLRQDO� GLVFRXUVH� RQ� HQYLURQPHQW� DQG� GHYHORSPHQW�� RU� ZKHWKHU� VXFK

LQLWLDWLYHV�SURYH�D�FRQYHQLHQW�GLYHUVLRQDU\�WDFWLF��HIIHFWLYHO\�H[WHQGLQJ�PDLQVWUHDP�GLVFRXUVHV�WKURXJK�D�QHZ

IRUP�RI�¶SROLWLFDO�WHFKQRORJ\·��WKLV�WLPH�GUHVVHG�XS�LQ�WKH�SDUDSKHUQDOLD�RI�¶SDUWLFLSDWRU\�GHYHORSPHQW·�

5HVHDUFK��QHZ�VSDFHV�IRU�DOWHUQDWLYH�IRUPV�RI�NQRZOHGJH"

7KH�JURZWK�RI�IDUPHU�LQYROYHPHQW�LQ�WKH�UHVHDUFK�SURFHVV�KDV�EHHQ�DQ�LPSRUWDQW�VKLIW�LQ�UHFHQW�\HDUV�ZLWKLQ

ODUJH� SDUWV� RI� WKH� FRQYHQWLRQDO� UHVHDUFK� HVWDEOLVKPHQW�� (YHU\RQH� QRZ� HQFRXUDJHV� IDUPHU� LQYROYHPHQW� LQ

ILHOG�H[SHULPHQWDWLRQ�EDVHG�RQ�¶SDUWLFLSDWRU\�UHVHDUFK·��%XW�ZKDW�DUH�WKH�LPSOLFDWLRQV�RI�WKLV�FKDQJH�IRU�WKH

SROLF\�SURFHVV��DQG�WKH�LQWHUDFWLRQV�EHWZHHQ�IDUPHUV��VFLHQWLVWV�DQG�SROLF\�PDNHUV"

:KDW� LV� FRPPRQ� WR� DOO� VXFK� LQLWLDWLYHV� LV� WKH� HPSKDVLV� RQ� VKRZLQJ� SHRSOH� WKLQJV�� HURVLRQ�� \LHOG

LQFUHDVHV�� QHZ� WHFKQRORJLHV�� LQGLJHQRXV� FRQVHUYDWLRQ�SUDFWLFHV��7KURXJK� WKH�PRUH� UDGLFDO� VW\OHV� RI� IDUPHU

SDUWLFLSDWLRQ��DOWHUQDWLYH�NQRZOHGJHV�DUH�LQFUHDVLQJO\�LQIOXHQWLDO��7KURXJK�VXFK�H[SHULPHQWV��GHPRQVWUDWLRQV

DQG�SLORW� DFWLYLWLHV�� VRPH�RI� WKH� WHFKQRFUDWLF� VFLHQFH� SRUWUD\HG� HDUOLHU� LV� LQFUHDVLQJO\� EHLQJ� FRQWHVWHG� LQ� D

QXPEHU�RI�ZD\V��)LUVWO\��LQ�WHUPV�RI�LWV�LQWHUQDO�DVVXPSWLRQV��DV�LVVXHV�RI�FRPSOH[LW\�DQG�XQFHUWDLQW\�UHFHLYH

PRUH�DWWHQWLRQ��DQG��VHFRQGO\�� LQ�WHUPV�RI� LWV�ELDVHV�WRZDUGV�H[FOXVLYLW\��DV�DOWHUQDWLYH� IRUPV�RI�NQRZOHGJH

DQG�SRSXODU�VFLHQFH�DUH�EHWWHU�DUWLFXODWHG�DQG�SURPRWHG�WKURXJK�WKH�FUHDWLRQ�RI�DOWHUQDWLYH�DFWRU�QHWZRUNV�

�����������������������������������������������������
��� $�35$�QHWZRUN� H[LVWV� LQ�=LPEDEZH�KRVWHG�E\� WKH�1*2�6$),5(��7KLV� KDV� D� UHVRXUFH� FHQWUH�� QHZVOHWWHU� DQG

UHJXODU� PHHWLQJV�� 7KH� QHWZRUN� LQFOXGHV� JRYHUQPHQW� RIILFLDOV�� DFDGHPLF� UHVHDUFKHUV�� 1*2� ZRUNHUV� DQG
LQGHSHQGHQW�FRQVXOWDQWV�
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7KH�GHEDWH�RYHU�ZHWODQG�XVH��IRU�H[DPSOH��KDV� IXHOOHG�D�JUHDW�GHDO�RI� FRQWURYHUV\� LQ�=LPEDEZH�RYHU

PDQ\� \HDUV� �6FRRQHV� DQG� &RXVLQV� ������� :KLOH� WKH� DFWXDO� OHJLVODWLRQ� DVVRFLDWHG� ZLWK� ZHWODQG� XVH� IRU

DJULFXOWXUH�KDV�QRW�FKDQJHG�� WKH�DWWLWXGHV�RI�RIILFLDOV�KDYH� VKLIWHG�VLJQLILFDQWO\� LQ� WKH� ODVW�GHFDGH��7KLV�KDV

EHHQ�WKH�UHVXOW�RI�FRQVLVWHQW�OREE\LQJ�E\�D�ORRVH�QHWZRUN�RI�UHVHDUFKHUV��JRYHUQPHQW�RIILFLDOV��1*2�ZRUNHUV

DQG�IDUPHUV��7KURXJK�D�VHULHV�RI� UHVHDUFK�SURMHFWV��SLORW�DQG�GHPRQVWUDWLRQ�DFWLYLWLHV��PHGLD�FRYHUDJH�DQG

ZRUNVKRSV�ZKHUH� D� UDQJH� RI�ZHWODQG� XVH� DGYRFDWHV� DQG� SROLF\� DFWRUV�ZHUH� EURXJKW� WRJHWKHU� ERWK�ZLWKLQ

=LPEDEZH�DQG�DW�D�UHJLRQDO�OHYHO��D�SHUFHSWLEOH�VKLIW�LQ�DSSURDFK�KDV�UHVXOWHG���

7KH�+HDG�RI�WKH�$JULWH[�6RLO�DQG�:DWHU�&RQVHUYDWLRQ�%UDQFK�UHIOHFWHG�RQ�WKH�YDULRXV�DFWRUV�ZKR�KDG

LQIOXHQFHG� KLV� WKLQNLQJ�� ,Q� SDUWLFXODU�� KH� DFNQRZOHGJHG� WKH� UROH� RI� 0U� =HSKDQLDK� 3KLUL�� D� IDUPHU� IURP

=YLVKDYDQH�GLVWULFW�ZKR�ZDV�RQFH�DUUHVWHG�IRU�FXOWLYDWLQJ�D�ZHWODQG��EXW�VLQFH�KDV�GHYHORSHG�KLV� IDUP�DV�D

GHPRQVWUDWLRQ� VLWH� ZLWK� YLVLWRUV� IURP� DFURVV� =LPEDEZH� DQG� IURP� RYHUVHDV� UHJXODUO\� YLVLWLQJ�� +H� DOVR

DFNQRZOHGJHG�WKH�&RQWLOO�UHVHDUFK�SURMHFW�ZLWKLQ�$JULWH[���DV�DQRWKHU�NH\�LQIOXHQFH�

)DUPHUV�DUH�RIWHQ�YHU\�YRFDO��0U�3KLUL��IRU�H[DPSOH��ZDV�H[WUHPHO\�YRFDO�LQ�D�ZRUNVKRS��+H�VDLG�$JULWH[

DQG�'15�>'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV@�KDYH�KLQGHUHG�PH��EXW�RQO\�QRZ�\RX�DSSUHFLDWH�PH«

5HVHDUFKHUV� DUH� DOVR� LQIOXHQWLDO�� 7KH� ZRUN� RQ� FRQVHUYDWLRQ� WLOODJH� ZDV� LPSRUWDQW�� $QG� WKH� ZRUN� RQ

SDUWLFLSDWRU\�WHFKQRORJ\�GHYHORSPHQW�DQG�H[SHULPHQWDWLRQ��,�VDZ�WKLV�LQLWLDOO\�DV�SUHVVXUH�IURP�RXWVLGH�

7R�EHJLQ�ZLWK�LW�ZDV�YHU\�URXJK��7KHQ�,�UHDOLVHG�LW�ZDV�ZRUWKZKLOH�WR�ORRN�DW�D�QHZ�V\VWHP�

&RQVWUXFWLQJ� DFWRU�QHWZRUNV� LV� VLPXOWDQHRXVO\� D� SURFHVV� RI� EXLOGLQJ� DQG� H[WHQGLQJ� NQRZOHGJH� �FI�� /DWRXU

������� ZLWK� H[SHULPHQWV�� SLORW� SURMHFWV� RU� GHPRQVWUDWLRQ� IDUPV� LQ� SDUW� DFWLQJ� DV� RSSRUWXQLWLHV� IRU

¶ZLWQHVVLQJ·��([SHULPHQWV� DUH� VHW� XS�� NH\� SHRSOH�ZLWQHVV�ZKDW� LV� FODLPHG� DQG�� LI� WKH\� VXSSRUW� LW�� IDFWV� DUH

H[WHQGHG����:KLOH�WKH�FRQYHQWLRQDO�WRROV�RI�VFLHQFH�²�JUDSKV��VWDWLVWLFV�DQG�VR�RQ�²�PDWWHU��DV�ZH�KDYH�VHHQ

ZLWK�WKH�VRLO�ORVV�GDWD���UHVHDUFKHUV�DUJXH�WKDW�WKH\�JHQHUDWH�UHDO�VXSSRUW�ZKHQ�WKH\�FDQ�VKRZ�WKLQJV��$V�WKH

VRLO�IHUWLOLW\�UHVHDUFKHUV�TXRWHG�HDUOLHU�QRWHG��LW�ZDV�WKH�YLVXDO�LPSDFW�RI�GUDPDWLF�JXOOLHV��QRW�VFLHQWLILF�GDWD�SHU

VH��ZKLFK�KDG�WKH�LPSDFW�RQ�SROLF\�SURILOH��,Q�GLVFXVVLQJ�H[SHULPHQWV�RQ�FRQVHUYDWLRQ�WLOODJH�D�UHVHDUFKHU

�����������������������������������������������������
��� :RUN�E\� WKH�8QLYHUVLW\�RI�=LPEDEZH��LQ�FROODERUDWLRQ�ZLWK�/RXJKERURXJK�8QLYHUVLW\� LQ� WKH�8.��� WULDOV� E\� WKH

'HSDUWPHQW� RI� 5HVHDUFK� DQG� 6SHFLDOLVW� 6HUYLFHV� DW� 0DNRKROL� UHVHDUFK� VWDWLRQ�� WKH� =YLVKDYDQH� :DWHU� 3URMHFWV
GHPRQVWUDWLRQ� ZRUN� LQ� 5XQGH� FRPPXQDO� DUHD�� DORQJ� ZLWK� D� UDQJH� RI� PHHWLQJV� FRQYHQHG� E\� LQWHUQDWLRQDO
RUJDQLVDWLRQV� VXFK� DV� ,8&1� DQG� ,,('� KDYH� WRJHWKHU� UDLVHG� TXHVWLRQV� DERXW� WKH� DSSURSULDWHQHVV� RI� FXUUHQW
UHJXODWLRQV�

��� 7KH� &RQWLOO� SURMHFW� ZDV� DLPHG� DW� ORRNLQJ� DW� FRQVHUYDWLRQ� WLOODJH� RSWLRQV� IRU� GU\ODQG� IDUPLQJ� DUHDV�� ,W� ZDV
HVWDEOLVKHG�ZLWK�*7=�IXQGLQJ�DW�0DNRKROL�5HVHDUFK�6WDWLRQ�QHDU�0DVYLQJR��DQG�LQYROYHG�D�UDQJH�RI�ILHOG�EDVHG
DFWLYLWLHV� LQ�QHDUE\�FRPPXQDO�DUHDV�� LQFOXGLQJ�&KLYL��=DND�DQG�*XWX�� ,WV�HDUO\�SKDVHV�ZHUH� ODUJHO\� VWDWLRQ�EDVHG
DQG� WHFKQLFDOO\� RULHQWHG�� DOWKRXJK� LQ� LWV� ODWWHU� SKDVHV� LW� EHFDPH� PXFK� PRUH� HQJDJHG� LQ� RQ�IDUP� SDUWLFLSDWRU\
UHVHDUFK�ZRUN��&KXPD�DQG�+DJPDQQ�������

��� 6KDSLQ�DQG�6FKDIIHU��������GLVFXVV�WKH�QRWLRQ�RI�YLUWXDO�ZLWQHVVLQJ�ZKLFK�PHDQV�WKDW�LQGLYLGXDOV�GRQ·W�KDYH�WR�EH
SK\VLFDOO\�SUHVHQW�DW�DQ�H[SHULPHQW�WR�EH�SHUVXDGHG�RI�LWV�YDOLGLW\��$FFRUGLQJ�WR�/DWRXU�WKLV�RFFXUV�WKURXJK�WKH�XVH
RI�¶LQVFULSWLRQ�GHYLFHV·�VXFK�DV�MRXUQDOV�DQG�FRQIHUHQFHV��/DWRXU��������:KDW�PDNHV�VFLHQWLILF�NQRZOHGJH�GLIIHUHQW
IURP� RWKHU� IRUPV� RI� NQRZOHGJH� DFWRU�QHWZRUN� WKHRULVWV� DUJXH� LV� WKDW� WKLV� YLUWXDO� ZLWQHVVLQJ� DOORZV� VFLHQWLILF
NQRZOHGJH�WR�EH�JOREDOLVHG��DQG�KHQFH�SHUFHLYHG�DV�PRGHUQ�� LQGLJHQRXV�NQRZOHGJH� LV�E\�FRQWUDVW�PRUH�FRQWH[W
VSHFLILF� DQG� ODFNV� WKH�GHYLFHV� WR� DFKLHYH�JOREDO� UHDFK�� OHDGLQJ� WR� WKH�SHUFHSWLRQ� WKDW� LW� LV� ¶WUDGLWLRQDO·� DQG� ¶QRQ�
PRGHUQ·��VHH�0XUGRFK�DQG�&ODUN�������



��

FRPPHQWHG��¶3HRSOH�SUHIHU�\LHOGV�WR�FRQVHUYDWLRQ�HIIHFWLYHQHVV��EXW�LI�WLHG�ULGJLQJ�FDQ�VKRZ�\LHOG�JDSV��WKHQ

ZH�FDQ�GLVFXVV�FRQVHUYDWLRQ��6HHLQJ�WKH�VL]H�RI�FREV�PDWWHUV�·

7KH�FRQWH[WV�IRU�QHZ�VW\OHV�RI�SDUWLFLSDWRU\�UHVHDUFK�DQG�DFWLRQ�DUH�HQRUPRXVO\�YDULHG��0XFK�LQWHUHVW

H[LVWV� LQ� SRFNHWV�ZLWKLQ� WKH�PDLQVWUHDP� DJULFXOWXUDO� UHVHDUFK� HVWDEOLVKPHQWV� �WKH�'HSDUWPHQW� RI�5HVHDUFK

DQG�6SHFLDOLVW�6HUYLFHV�RI�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�WKH�8QLYHUVLW\�RI�=LPEDEZH�SDUWLFXODUO\���EXW�DOVR

1*2V��WKH�IDUPHUV·�XQLRQ��H[WHQVLRQ�DJHQWV�DQG�RWKHUV�DUH�HQJDJHG�LQ�YDULRXV�W\SHV�RI�IDUPHU�SDUWLFLSDWRU\

UHVHDUFK��5HVHDUFKHUV�HQJDJLQJ�ZLWK�IDUPHUV�HIIHFWLYHO\�E\�SDVV�WKH�KLHUDUFKLFDO�VWUXFWXUHV�RI�WKH�WUDQVIHU�RI�

WHFKQRORJ\�SDUDGLJP��ZKHUH�UHVHDUFK��JXLGHG�E\�SROLF\�SULRULWLHV�� LV�VXSSRVHG�WR� OHDG�WR�H[WHQVLRQ��DQG�WKH

WUDQVIHU� RI� LQIRUPDWLRQ� DQG� WHFKQRORJ\� WR� IDUPHUV�� %\� HQUROOLQJ� DFWRUV� DFURVV� WKHVH� GLYLGHV� ²� IDUPHUV�

H[WHQVLRQLVWV�� UHVHDUFKHUV��SROLF\�PDNHUV�²� UHVHDUFKHUV�ZRUNLQJ� LQ� D�PRUH�SDUWLFLSDWRU\�PRGH� FDQ� HVWDEOLVK

QHZ�ZD\V�RI�GRLQJ� WKLQJV� UDWKHU�TXLFNHU� WKDQ� LV� WKH� FDVH�ZKHQ� WKH\� DUH� UHOLDQW�RQ� IRUPDO�SURFHGXUHV� DQG

EXUHDXFUDWLF� VWUXFWXUHV�� )RU� H[DPSOH�� D� UHVHDUFKHU� LQYROYHG� ZLWK� WKH� FRQVHUYDWLRQ� WLOODJH� SURMHFW�� &RQWLOO�

H[SODLQHG� KRZ� WKH\� JRW� DURXQG� WKH� RIILFLDO� SRVLWLRQ� SUHYHQWLQJ� GLVVHPLQDWLRQ� RI� IRUPDOO\� XQSURYHQ

WHFKQRORJ\�E\�ODEHOOLQJ�WKHLU�DFWLYLWLHV�DV�¶WHVWLQJ·�

7HVWLQJ�LV�D�ZD\�RI�JHWWLQJ�DURXQG�QRW�EHLQJ�DEOH�WR�LPSOHPHQW��:H�FDOO�LW�UHVHDUFK�QRW�H[WHQVLRQ��)RU

WKRVH�LQYROYHG�LW·V�DQ�H[FXVH�WR�GR�WKLQJV�WKHLU�ERVVHV�ZRXOGQ·W�DSSURYH�RI��7R�JHW�DURXQG�WKH�UXOHV�\RX

KDYH�WR�KDYH�D�UHVHDUFK�SURMHFW�QHDUE\��7KHUH� LV�D�YHU\�ILQH� OLQH�EHWZHHQ�GHPRQVWUDWLRQ�DQG�UHVHDUFK�

DQG�\RX�FDQ·W�GHPRQVWUDWH�XQSURYHQ�WHFKQRORJ\�

7KLV�KDV�SURYLGHG�VFRSH�IRU�$JULWH[�RIILFLDOV��UHVHDUFKHUV�DQG�IDUPHUV�WR�WU\�RXW�QHZ�VRLO�PDQDJHPHQW�DQG

FRQVHUYDWLRQ� RSWLRQV�� ZKLFK� KDG� QRW� EHHQ� IRUPDOO\� DSSURYHG�� DQG� WKXV� HIIHFWLYHO\� FUHDWLQJ� QHZ� SROLF\

WKURXJK�D�SURFHVV�RI�UHVHDUFK�DQG�LPSOHPHQWDWLRQ�RQ�WKH�JURXQG�

2WKHU�IRUPV�RI�SROLF\�LQIOXHQFH�HPDQDWH�IURP�WKH�GRFXPHQWDWLRQ�RI�SDUWLFXODU�SURMHFWV�DQG�DFWLYLWLHV�RI

IDUPHUV�LQ�WKH�FRPPXQDO�DUHDV��)RU�H[DPSOH��WKH�H[WHQVLYH�ZRUN�FDUULHG�RXW�RQ�¶LQGLJHQRXV·�VRLO�DQG�ZDWHU

FRQVHUYDWLRQ�DQG�ODQG�XVH�PDQDJHPHQW�SUDFWLFHV�E\�UHVHDUFKHUV��1*2V�DQG�RWKHUV�KDV�SURYLGHG�D�OHJLWLPDF\

WR�W\SHV�RI�SUDFWLFH�ZKLFK�� LQ�WKH�UHODWLYHO\�UHFHQW�SDVW��ZHUH�DW�EHVW�IURZQHG�XSRQ�DQG�VRPHWLPHV�EDQQHG

RXWULJKW����:KLOH�RIWHQ�QRWLRQDOO\�LOOHJDO�DQG�FRQWUDYHQLQJ�SROLF\�JXLGHOLQHV�VXFK�SUDFWLFHV�DUH�RIWHQ�DFFHSWHG

DV� DSSURSULDWH� DFWLYLWLHV� E\� H[WHQVLRQ� ZRUNHUV�� DQG�� LQGHHG�� XVHG� DV� GHPRQVWUDWLRQ� YLVLW� VLWHV� IRU� RWKHU

IDUPHUV�� )RU� LQVWDQFH�� WKH�$JULWH[� VRLO� DQG�ZDWHU� FRQVHUYDWLRQ� VSHFLDOLVW� LQ�0DVYLQJR� FRPPHQWHG� RQ� RQH

IDUPHU�KH�KDG�UHFHQWO\�YLVLWHG�LQ�=DND�

,W�LV�TXLWH�EHDXWLIXO�LI�\RX�VDZ�ZKDW�WKDW�IDUPHU�GLG��7KHQ�\RX�ZRXOGQ·W�ZRUU\�DERXW�HURVLRQ��7KLV�ZDV

ZHOO�FRQVHUYHG���KH�ZDV�D�PRGHO�IDUPHU��'15�ZRQ·W�JLYH�KLP�DQ\�SUREOHPV��+H�GLGQ·W�QHHG�D�SHUPLW�

KH�KDG�D�SHUPLW�LQ�KLV�KHDG�

�����������������������������������������������������
�� $� ODUJH� DPRXQW� RI� ZRUN� KDV� UHFHQWO\� EHHQ� XQGHUWDNHQ� ORRNLQJ� DW� ORFDO� VRLO� PDQDJHPHQW� SUDFWLFHV� XQGHU� WKH

DXVSLFHV� RI� WKH� ,QGLJHQRXV� 6RLO� DQG� :DWHU� &RQVHUYDWLRQ� 3URJUDPPH� FRRUGLQDWHG� E\� WKH� ,QVWLWXWH� RI
(QYLURQPHQWDO�6WXGLHV�DQG�,QWHUPHGLDWH�7HFKQRORJ\��=LPEDEZH��2WKHU�ZRUN�E\�WKH�)DUPLQJ�6\VWHPV�5HVHDUFK
8QLW�RI�'566��0LQLVWU\�RI�$JULFXOWXUH�DQG�YDULRXV�XQLYHUVLW\�DQG�1*2�UHVHDUFK�JURXSV�KDV�FRPSOHPHQWHG�WKLV�



��

)DUPHU�SDUWLFLSDWRU\�UHVHDUFK�WDNHV�D�YDULHW\�RI�IRUPV��UDQJLQJ�IURP�WKH�QRPLQDO�LQYROYHPHQW�RI�IDUPHUV�LQ

LPSOHPHQWLQJ� H[SHULPHQWV� DOUHDG\� GHVLJQHG� E\� UHVHDUFK� VFLHQWLVWV�� WR� D� IXOOHU� HQJDJHPHQW�� LQYROYLQJ� WKH

GHVLJQ�� LPSOHPHQWDWLRQ� DQG� DQDO\VLV� RI� UHVHDUFK� LQ� FROODERUDWLRQ� ZLWK� UHVHDUFKHUV�� ,Q� WKH� IRUPHU� FDVH�

SDUWLFLSDWLRQ� LV� OLPLWHG�� DQG� WKH� RSSRUWXQLWLHV� IRU� QHZ� IRUPV� RI� NQRZOHGJH� DQG� DFWLRQ� WR� HPHUJH� DUH

FRQVWUDLQHG��ZLWK��PRUH�RIWHQ�WKDQ�QRW��WKH�VWDQGDUG�WHFKQLFLVW�VROXWLRQV�HPHUJLQJ�IURP�FRQYHQWLRQDO�VFLHQFH

VLPSO\�EHLQJ�H[WHQGHG�WR�D�ZLGHU�JURXS��+RZHYHU��RWKHU�IRUPV�RI�SDUWLFLSDWRU\�UHVHDUFK�GR�SRWHQWLDOO\�DOORZ

QHZ�YRLFHV�WR�EH�KHDUG��DQG�D�GLIIHUHQW�W\SH�RI�VFLHQFH�WR�HPHUJH��EDVHG�PRUH�RQ�ORFDO�XQGHUVWDQGLQJV�RI�NH\

LVVXHV�DQG�SUREOHPV��7KH�HIIHFWLYH�OLQNLQJ�RI�DFWRUV�DFURVV�WKH�FRQYHQWLRQDO�GLYLGHV�RIIHUV�WKH�SRWHQWLDO�IRU

QHZ� IRUPV� RI� NQRZOHGJH� DQG� SUDFWLFH� WR� HQWHU� WKH� SROLF\� SURFHVV�� 9HU\� RIWHQ� WKLV� RFFXUV� WKURXJK� WKH

H[WHQVLRQ� RI� QHZ� IRUPV� RI� SUDFWLFH� WKURXJK� LQIRUPDO� QHWZRUNV�� DQG� WKH� DFFHSWDQFH� RI� WKLV� E\� D� JURZLQJ

JURXS��7KLV�PD\� QRW� UHVXOW� LQ� D� IRUPDO� FKDQJH� LQ� SROLF\� ²� DV�ZLWK� WKH�ZHWODQG� FDVH�� RU�PXFK�RI� WKH� VRLO

FRQVHUYDWLRQ�PHDVXUHV�²�EXW�WKLV�PD\�QRW�PDWWHU�LI�DFFHSWHG�SUDFWLFH�VKLIWV�LQ�UHVSRQVH�

3ODQQLQJ��H[SHULHQFHV�ZLWK�'LVWULFW �(QYLURQPHQWDO�$FWLRQ�3ODQQLQJ

$QRWKHU�H[DPSOH�RI�WKH�QHZ�SDUWLFLSDWLRQ�HPSKDVLV�LV�WKH�DWWHPSW�WR�EULQJ�GLIIHUHQW�OLQH�PLQLVWULHV�WRJHWKHU

ZLWK� ORFDO� FRPPXQLWLHV� WR� GHYHORS�'LVWULFW�(QYLURQPHQWDO�$FWLRQ�3ODQV� �'($3V���7KH�'($3�SURFHVV� LV

VHHQ� DV� DQ� DWWHPSW� WR� LPSOHPHQW� WKH�1DWLRQDO� &RQVHUYDWLRQ� 6WUDWHJ\� GHYHORSHG� LQ� WKH�PLG�����V� DQG� WR

SURYLGH�D�GLVWULFW�OHYHO�IRFXV�IRU�SRVW�5LR�$JHQGD����DFWLYLWLHV��0XNDKDQDQD�HW�DO���������7KH�DSSURDFK�ILWV

ZLWKLQ� D�ZLGHU� WUHQG�RI� WKH� ODVW� GHFDGH� WRZDUGV� JUHDWHU� GHFHQWUDOLVDWLRQ� RI� JRYHUQDQFH� DQG� SXEOLF� VHUYLFH

SURYLVLRQ�WR�WKH�GLVWULFW�OHYHO�

7KH�'($3�SURFHVV�ZDV�HVWDEOLVKHG�LQ�WKH�HDUO\�����V�ZLWK�VXSSRUW�IURP�81'3��ZLWK�DQ�RIILFH�LQLWLDOO\

SODFHG� LQ� WKH� 'HSDUWPHQW� RI� 1DWXUDO� 5HVRXUFHV�� $� FRQVXOWDQW� ZLWK� H[SHULHQFH� LQ� SDUWLFLSDWRU\� SODQQLQJ

DSSURDFKHV� ZDV� KLUHG� WKURXJK� ,8&1� WR� LQLWLDWH� WKH� SURFHVV� LQ� D� QXPEHU� RI� GLVWULFWV� DQG� GHYHORS� D

PHWKRGRORJ\�DQG� WUDLQLQJ�SDFNDJH��%\������'($3�DFWLYLWLHV�KDG�RFFXUUHG� LQ�D�QXPEHU�RI�GLVWULFWV� LQ� WKH

FRXQWU\��HDFK�LQYROYLQJ�D�UDQJH�RI�OLQH�PLQLVWU\��GLVWULFW�DQG�1*2�RIILFLDOV��'($3V�DUH�VHHQ�DV�DQ�DWWHPSW�WR

GHYHORS� WKH� FDSDFLW\� RI� GLVWULFW� OHYHO� DGPLQLVWUDWLRQ� DQG� WR� FUHDWH� PHFKDQLVPV� IRU� FRPPXQLW\�EDVHG

PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV�

$Q� RIILFLDO� LQ� WKH� 81'3� VSRNH� WR� XV� KLJKO\� HQWKXVLDVWLFDOO\� RI� KLV� H[SHULHQFHV�� ¶:H� KDYH� VWDUWHG� D

UHYROXWLRQ� ZKLFK� FRXOG� LQIOXHQFH� IXWXUH� SROLF\� IRUPXODWLRQ�� RQFH� SHRSOH� DUWLFXODWH� WKHLU� QHHGV� QR

JRYHUQPHQW� FDQ� UHVLVW�·� 7KH� '($3� SURFHVV� GUDZV� LWV� LQVSLUDWLRQ� LQ� SDUWLFXODU� IURP� WKH� &$03),5(

FRPPXQLW\�EDVHG�ZLOGOLIH�SURJUDPPH��QRZ�D�ZRUOG�UHQRZQHG�DWWHPSW�DW�ZLGHVSUHDG�SDUWLFLSDWRU\�UHVRXUFH

PDQDJHPHQW� FHQWUHG� RQ� ORFDO� DQG� GLVWULFW� DGPLQLVWUDWLYH� VWUXFWXUHV�� 2QH� FRPPHQWDWRU� LQYROYHG� LQ� WKH

&$03),5(�SURJUDPPH�IRU�VRPH�WLPH�REVHUYHG�

&$03),5(�ZDV�WKH�ILUVW�QRQ�FRPPDQG�DQG�FRQWURO�DSSURDFK��D�QHZ�YLVWD�IRU�PDQDJHPHQW�RI�DQLPDOV�

WUHHV� DQG� VRLOV��2QFH� SHRSOH� NQRZ� WKHLU� ULJKWV� \RX� FDQ·W� JR� EDFN�� 7KH�'LVWULFW� $GPLQLVWUDWRU� ZDV� D

IHDUHG�PDQ��QRZ�SHRSOH�ZDQW�WR�GR�LW�IRU�WKHPVHOYHV��7KH\�GHPDQG�WKHLU�ULJKWV�
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:LWKLQ� WKH�'HSDUWPHQW� RI� 1DWXUDO� 5HVRXUFHV���� '($3V� DUH� VHHQ� DV� D� UDGLFDOO\� QHZ� DSSURDFK� WR� QDWXUDO

UHVRXUFH�PDQDJHPHQW��DQ�DSSURDFK�ZKLFK�ZLOO�DOORZ�WKH�GHSDUWPHQW�WR�EUHDN�DZD\�IURP�LWV�SDVW�DVVRFLDWLRQV

RI�GUDFRQLDQ��WRS�GRZQ�SROLFLQJ�VW\OH��VHH�EHORZ���7KH�'HSXW\�'LUHFWRU�FRPPHQWHG�

:H�EHOLHYH�WKDW�SHRSOH�ZLWK�UHVRXUFHV�VKRXOG�PDQDJH��6R�WKHUH�KDYH�EHHQ�JUHDWHU�DWWHPSWV�WR� LQYROYH

SHRSOH�LQ�SROLF\�IRUPXODWLRQ��&$03),5(�H[HPSOLILHV�WKLV��DQG�'($3V�WRR�HPSRZHU�FRPPXQLWLHV�

7KLV� RSWLPLVWLF� DQJOH� RQ� WKH�'($3� SURFHVV� WKDW� LW� UHDOO\� LV� WKH� EHJLQQLQJ� RI� D� QHZ� W\SH� RI� LQFOXVLRQDU\

SODQQLQJ�DQG�SROLF\PDNLQJ�ZDV�QRW�VKDUHG�E\�HYHU\RQH�ZH�VSRNH�WR��$�JHQHUDO�FULWLFLVP�LV�WKDW�WKH�'($3V

WKDW�KDYH�HPHUJHG�DUH�VLPSO\�ORQJ�OLVWV�RI�GHPDQGV�IRU�EDVLF�LQIUDVWUXFWXUH�DQG�VHUYLFHV��ZLWK�GLIIHUHQW�OLQH

PLQLVWULHV� SXWWLQJ� LQ� ELGV� IRU� URDGV�� FOLQLFV� RU� VFKRROV� UDWKHU� WKDQ� LPDJLQDWLYH� SODQV� HPDQDWLQJ� IURP� WKH

FRPPXQLW\�IRU�QDWXUDO�UHVRXUFH�PDQDJHPHQW��$�SURYLQFLDO�RIILFLDO�LQ�0DVYLQJR�FRPPHQWHG��¶3HRSOH�H[SHFW

GDPV�� LUULJDWLRQ� VFKHPHV�� URDGV� DQG� ERUHKROHV·�� :KLOH� WKH� HPSKDVLV� RQ� WKH� VWDQGDUG� SURGXFWV� RI� UXUDO

GHYHORSPHQW�LV�LPSRUWDQW��WKHUH�LV�DOVR�D�VHQVH�DPRQJ�VRPH�WKDW�WKH�ZKROH�SURFHVV�LV�WRR�GRQRU�UHOLDQW��DQG

LQ�IDFW�SRRUO\�OLQNHG�WR�KLJKHU�OHYHOV�RI�OLQH�PLQLVWU\�SODQQLQJ�DQG�EXGJHW�DOORFDWLRQ��$�VHQLRU�HQYLURQPHQWDO

UHVHDUFKHU�SXW�LW�WKDW�

'($3V·�QHJDWLYH�VLGH�LV�WKDW�WKH\�DUH�MXVW�GRQRU�GULYHQ�²�WKH\�GLH�ZKHQ�GRQRUV�OHDYH��,W·V�DOO�DW�WRR�KLJK

D�EXUHDXFUDWLF�OHYHO��$OO�WKLV�QDWXUDO�UHVRXUFH�UHIRUP�QHHGV�WR�EH�ULJKW�GRZQ�DW�WKH�JURXQG�

,W�LV�SRVVLEOH�WR�VHH�WKH�'($3�SURFHVV�DV�PRUH�WHFKQRFUDWLF�SODQQLQJ�UDWKHU�WKDQ�JHQXLQH�SDUWLFLSDWLRQ�DQG

HPSRZHUPHQW� ²�ZKLOH� WKHUH�PD\� EH� SXEOLF� LQYROYHPHQW� LW� GRHV� QRW� DSSHDU� WR� EH� VXIILFLHQWO\� OLQNHG� LQWR

EURDGHU�TXHVWLRQV�RI� UHVRXUFH�DFFHVV� DQG�RWKHU�PRUH�SROLWLFDO� LVVXHV� WR�FRQVWLWXWH� D� UHDO� VKLIW��'($3�DV� D

SROLF\� DSSURDFK� FRQVWUXFWV� LWV� VXEMHFWV� DV� SDUWLFLSDQWV� LQ� D� SODQQLQJ� IUDPH��EXW� QRW� RQH� WKDW� WKH\� DFWXDOO\

FRQWURO�� EHFDXVH� WKH\� KDYH� WR� FRQWLQXH� WR� ILW� ZLWKLQ� WKH� EURDGHU� UHVRXUFH� DOORFDWLRQ� DQG� SROLWLFDO

FRPPLWPHQWV�RI�JRYHUQPHQW��$V�RQH�VHQLRU�ILJXUH� LQ�WKH�'15�FRPPHQWHG�� ¶WKH�DLP�LV�WR�KDYH�'($3�DV

SDUW�RI�WKH�FRUH�5XUDO�'HYHORSPHQW�&RXQFLO�SODQQLQJ�SURFHVV·�

7KH�TXHVWLRQ�� WKHQ�� LV� WR�ZKDW�GHJUHH�FDQ�SDUWLFLSDWRU\� LQLWLDWLYHV�DW� WKH� ORFDO� OHYHO��ZKHWKHU�EDVHG�RQ

IDUPHU� SDUWLFLSDWRU\� UHVHDUFK� RU� GLVWULFW� OHYHO� HQYLURQPHQWDO� SODQQLQJ�� KDYH� DQ� HIIHFW� ZLWKLQ� WKH� H[LVWLQJ

VWUXFWXUHV�RI�JRYHUQPHQW�DQG�EXUHDXFUDF\"�7R�ZKDW�GHJUHH�FDQ�SDUWLFLSDWRU\�DSSURDFKHV�WR�SROLF\�PDNLQJ�

SODQQLQJ� DQG� LPSOHPHQWDWLRQ� EHFRPH� LQVWLWXWLRQDOLVHG� ZLWKLQ� VHWWLQJV� ZKLFK�� DV� ZH� KDYH� VHHQ�� KDYH� ORQJ

KLVWRULHV��+LVWRULHV�WKDW�KDYH�UHVXOWHG�LQ�HPEHGGHG�SUDFWLFHV�DQG�SURFHGXUHV�LQIOXHQFHG�E\�D�VHW�RI�GLVFRXUVHV

DERXW�SHRSOH��HQYLURQPHQW�DQG�GHYHORSPHQW�WKDW�KDYH��DW�OHDVW�LQ�WKH�SDVW��RIIHUHG�OLWWOH�VSDFH�WR�DOWHUQDWLYH

SHUVSHFWLYHV"�,W�LV�WKHVH�TXHVWLRQV�ZKLFK�ZH�SXUVXH�LQ�WKH�IROORZLQJ�WZR�VHFWLRQV�ZKLFK�ORRN�DW�FKDQJHV�LQ

WKH� WZR�NH\�JRYHUQPHQW�GHSDUWPHQWV�GHDOLQJ�ZLWK�HQYLURQPHQW�UHJXODWLRQ�DQG�DJULFXOWXUH�H[WHQVLRQ�²� WKH

'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�$JULWH[�

�����������������������������������������������������
��� 7KH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�LV�ORFDWHG�ZLWKLQ�WKH�0LQLVWU\�RI�0LQHV��(QYLURQPHQW�DQG�7RXULVP�
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5HJXODWLRQ� �UHIDVKLRQLQJ�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

,Q�UHFHQW�\HDUV�WKHUH�KDV�EHHQ�D�JUDGXDO�VKLIW�LQ�WKH�ZD\�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�RSHUDWHV��7KLV

GHSDUWPHQW�KDV�KLVWRULFDOO\�EHHQ�WKH�ERG\�WKDW�SROLFHV�UXUDO�FRPPXQLWLHV�DQG�HQVXUHV�WKDW�QDWXUDO�UHVRXUFH

OHJLVODWLRQ�LV�EHLQJ�UHVSHFWHG��7KH\�KDYH�SRZHUV�WR�ILQH�IDUPHUV�ZKR�FXOWLYDWH�ZHWODQGV��IRU�H[DPSOH��DQG�DOVR

SRZHU�WR�JUDQW�GLVFUHWLRQDU\�OLFHQVHV�WR�WKRVH�ZKR�DUH�IROORZLQJ�SUDFWLFHV�WKDW�DUH�WHFKQLFDOO\�LOOHJDO���

'15�KDV�PDQ\�IHZHU�RSHUDWLRQDO�VWDII�WKDQ�$JULWH[�WKH�DJULFXOWXUDO�H[WHQVLRQ�DJHQF\��WKHUH�LV�W\SLFDOO\

RQO\�RQH�'15�RIILFLDO�SHU�GLVWULFW��ZKHUHDV�WKHUH�ZLOO�EH�RYHU�WKLUW\�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV��5HVWULFWHG

QXPEHUV� DQG� GZLQGOLQJ� JRYHUQPHQW� EXGJHWV� PDNH� LW� KDUG� IRU� '15� RIILFLDOV� WR� JR� RXW� DQG� IXOILO� WKHLU

SROLFLQJ�UROH��2QH�'15�RIILFHU� FRPPHQWHG�RQ� WKHLU�GD\�WR�GD\�RSHUDWLRQDO� FKDOOHQJHV�� ¶)XHO�KDV�JRQH�XS

��²��� SHU� FHQW�� 7KH� FRVW� RI� VSDUHV� KDV� JRQH� XS�� VR� LW� LV� GLIILFXOW� WR� JR� RXW� DQG� ORRN� DQG� VHH� ZKDW� LV

KDSSHQLQJ·��$�VHQLRU�RIILFLDO�SXW� LW� WKDW�'15�KDV�KDG� WR�PRYH� WR�D�PRUH�FRPPXQLW\�EDVHG�DGYLVRU\�UROH

EHFDXVH�LW�KDV�VLPSO\�EHHQ�LPSRVVLEOH�WR�HQIRUFH�UHJXODWLRQV��¶8QOHVV�\RX�VHQG�LQ�WKH�DUP\��JROG�SDQQLQJ�DQG

GHIRUHVWDWLRQ�ZLOO�JR�RQ·��$QRWKHU�RIILFLDO�FRPPHQWHG��¶<RX�FDQ·W�KDYH�D�SROLFH�RIILFHU�EHKLQG�HYHU\�WUHH·�

,Q�VRPH�LQVWDQFHV�WKHUH�LV�HYLGHQFH�RI�D�JURZLQJ�UHDOLVDWLRQ�DPRQJ�'15�RIILFLDOV�WKDW�WKH�HDUOLHU�SLFWXUH

RI� UXUDO� SRSXODWLRQV� QHHGLQJ� WR� EH� SROLFHG� LQWR� JRRG� QDWXUDO� UHVRXUFH� PDQDJHPHQW� LV� QR� ORQJHU� DOZD\V

DSSURSULDWH�� $QG�� IXUWKHU� WR� WKLV�� ZKHUH� UXOHV� DUH� LQIULQJHG�� WKHUH�PD\� EH� D� ORJLF� WKDW� UHIOHFWV� DOWHUQDWLYH

NQRZOHGJH�DERXW�KRZ�WR�PDQDJH�QDWXUDO� UHVRXUFHV�HIIHFWLYHO\� DQG�PDLQWDLQ� OLYHOLKRRGV��*LYHQ� WKH�'15·V

VWDWXWRU\�REOLJDWLRQV�WR�HQIRUFH�WKH�HQYLURQPHQWDO�OHJLVODWLRQ��D�QHZ�PRUH�GLVFUHWLRQDU\�VWDQFH�SUHVHQWV�PDQ\

GLOHPPDV��KRZHYHU��$�'15�RIILFLDO�GLVFXVVHG�D�FDVH�RI�DQ�1*2�LOOHJDOO\�H[SHULPHQWLQJ�ZLWK�ZHWODQG�XVH�

7KH�'15�IRUFHG�WKH�FRPPXQLW\�WR�DSSO\�IRU�D�OLFHQVH�

7KH\�DSSOLHG�DQG�WKH�FRPPXQLW\�JRW�DSSURYDO��:H�PD\�QRW�EH�DJDLQVW�WKHVH�WKLQJV��EXW�ZH�PXVW�UHVSHFW

WKH�ODZ�RI�WKH�ODQG��,W·V�P\�UHVSRQVLELOLW\�WR�VHH�WKDW�JRYHUQPHQW�SROLF\�LV�LPSOHPHQWHG�DW�WKLV�OHYHO�

7DNLQJ�DGYDQWDJH�RI�SROLF\�VSDFHV��UHVHDUFKHUV�FDQ�HIIHFWLYHO\�VKLIW�SROLF\�GLVFXVVLRQV�LQFUHPHQWDOO\�WKURXJK

HQUROOLQJ�SDUWLFXODU�RIILFLDOV�ZKR�WKHQ�EHFRPH�LPSOLFDWHG��2QH�VXFK�RIILFLDO�'15�RIILFLDO�UHFRXQWHG�WKH�VWRU\

RI� KRZ� ¶LOOHJDO·� UHVHDUFK� ZDV� ILUVW� LJQRUHG� DQG� WKHQ�ZKHQ� QRWLFHG� E\� KLJKHU� RIILFLDOV� SURYRNHG� D� VKLIW� LQ

UHJXODWRU\�SUDFWLFH�IURP�WKH�1DWXUDO�5HVRXUFHV�%RDUG�

7KH\� VWDUWHG� WULDOV� DQG� ,�ZHQW� URXQG��3HRSOH�ZHUH� LJQRULQJ� WKH� SROLF\�� 6R� LW� FDPH� XS� LQ�+DUDUH� DQG

SHRSOH�VWDUWHG�DVNLQJ�¶ZKDW�LV�KDSSHQLQJ�LQ�0DVYLQJR"·�$QG�VR�ODVW�ZHHN�ZH�VDW�GRZQ�DQG�WKH\�DSSOLHG

IRU�DSSURYDO�IURP�WKH�1DWXUDO�5HVRXUFHV�%RDUG�

�����������������������������������������������������
��� 8QGHU� WKH� 1DWXUDO� 5HVRXUFHV� $FW� VLJQLILFDQW� SRZHU� LV� YHVWHG� LQ� WKH� 'HSDUWPHQW� RI� 1DWXUDO� 5HVRXUFHV�� DQG

SDUWLFXODUO\�WKH�1DWXUDO�5HVRXUFHV�%RDUG��WR�ERWK�UHVWULFW�DQG�HQDEOH�DFWLYLWLHV��,Q�SUDFWLFH�WKLV�IOH[LELOLW\�LV�UDUHO\
DSSOLHG�� JLYHQ� WKH� FRPSOH[� SURFHGXUHV� UHTXLUHG� WR� JDLQ� H[HPSWLRQV� IURP� VWDWXWRU\� UHJXODWLRQV�� 7KH� %RDUG� LV
DSSRLQWHG�E\�WKH�3UHVLGHQW�DQG�RYHUVHHV�WKH�ZRUN�RI�WKH�'HSDUWPHQW��,W�LV�PDGH�XS�RI�D�UDQJH�RI�SHRSOH�ZKR�DUH
GHHPHG� WR� EH� NQRZOHGJHDEOH� DQG� LQWHUHVWHG� LQ� UHVRXUFH� PDQDJHPHQW� DQG� HQYLURQPHQWDO� LVVXHV�� &XUUHQWO\� QR
FRPPXQDO�IDUPHU�LV�UHSUHVHQWHG�RQ�WKH�%RDUG��DQG�LW�LV�FRPSRVHG�PDLQO\�RI�DFDGHPLFV��FRPPHUFLDO�IDUPHUV�DQG
1*2�UHSUHVHQWDWLYHV�
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7KXV�LQ�WKH�FRQWH[W�RI�WKH�'15��FHUWDLQ�FKDQJHV�DUH�DIRRW��,Q�LWV�GHVLUH�WR�UHFDVW�LWVHOI�LQ�D�SRVLWLYH�OLJKW�DQG

WR� UHMHFW� LWV�SDVW�SROLF\� UROH� DV�PXFK�DV�SRVVLEOH�� WKH�GHSDUWPHQW�KDV�ZKROHKHDUWHGO\� HPEUDFHG� D� UDQJH�RI

FRPPXQLW\�EDVHG�QDWXUDO�UHVRXUFH�PDQDJHPHQW�LQLWLDWLYHV�²�&$03),5(��'($3V��FRPPXQLW\�IRUHVWU\�DQG

VR�RQ�DUH�DOO�KHUDOGHG�DV�SDUW�RI�D�QHZ�HUD��7KH�DWWHPSWV�WR�UHYDPS�HQYLURQPHQWDO�OHJLVODWLRQ�E\�WKH�0LQLVWU\

KDYH� DOVR� EHHQ� ZHOFRPHG� DV� SDUW� RI� WKH� UHLQYHQWLRQ� RI� WKH� 'HSDUWPHQW�� 'HVSLWH� LWV� FULWLFV� WKH� QHZ

(QYLURQPHQWDO�0DQDJHPHQW�%LOO� LV�KDLOHG� LQWHUQDOO\�DV�D� UDGLFDO�QHZ�VWHS�ZKLFK�VZHHSV�DZD\�SDVW� FRORQLDO

OHJLVODWLRQ�DQG�HPSKDVLVHV�KROLVWLF�HQYLURQPHQWDO�DVVHVVPHQW�

7KLV� QHZ� YLHZ�� HPHUJLQJ� VORZO\� IURP� WKH� ODWH� ����V�� KDV� DFFHSWHG� JUHDWHU� IOH[LELOLW\� DQG� GLVFUHWLRQ

DPRQJ�ILHOG�RIILFHUV� LQ�WKHLU�GD\�WR�GD\�ZRUN��%XW�VXFK�RIILFHUV�DUH�SXW� LQ�D�GLIILFXOW�SRVLWLRQ��2Q�WKH�RQH

KDQG� WKH\� DUH� HQFRXUDJHG� WR�RSHUDWH�XQGHU� D� QHZ� UHJLPH�ZKLFK� HPSKDVLVHV� FRPPXQLW\� LQYROYHPHQW� DQG

SDUWLFLSDWRU\� PDQDJHPHQW�� \HW� WKH\� DUH� H[SHFWHG� DOVR� WR� LPSOHPHQW� DQG� HQIRUFH� WKH� HQRUPRXV� DUUD\� RI

FRPSOH[�OHJLVODWLRQ�

6R�GRHV�VXFK�GLVFUHWLRQ�DQG�IOH[LELOLW\�UHVXOW�LQ�SDUWLFLSDWLRQ��RU�VLPSO\�D�UDWKHU�OHVV�GUDFRQLDQ�IRUP�RI

VWDWH�OHG�HQYLURQPHQWDO�PDQDJHULDOLVP"�,W�VHHPV�WKDW�VRPH�EDVLF�IHDWXUHV�RI�'15·V�VWUXFWXUDO�VHWWLQJ�PHDQ

WKDW� WKH�UHVXOW��E\�DQG� ODUJH��KDV�EHHQ�WKH� ODWWHU��7KH�GRPLQDQW�DQG�� LQ�PDQ\� UHVSHFWV�� LQFUHGLEO\�SRZHUIXO

UROH�RI�WKH�1DWXUDO�5HVRXUFHV�%RDUG�SXWV�OLPLWV�RQ�WKH�IOH[LELOLW\�RI�WKH�RUJDQLVDWLRQ�WR�VKLIW�ERWK�LWV�SROLFLHV

DQG�SUDFWLFHV��DV�GRHV�WKH�QDWXUH�RI�WKH�OHJLVODWLRQ�WKDW�LW�LV�REOLJHG�WR�RYHUVHH��7KH�OLPLWHG�UHVRXUFHV�RI�WKH

'HSDUWPHQW�²�ERWK�LQ�WHUPV�RI�SHUVRQQHO�DQG�RYHUDOO�EXGJHW�²�DOVR�PHDQ�WKDW�WKH�VFRSH�IRU�LQQRYDWLRQ�DQG

FKDQJH� UHPDLQV� FRQVWUDLQHG��7KXV� D� UDWKHU� LQVWUXPHQWDO� IRUP�RI�SDUWLFLSDWLRQ� LV� WKH� UHVXOW�� OLPLWHG� E\� WKH

EURDGHU�VHWWLQJ��:LWKRXW�WKH�REOLJDWLRQ�WR�HQIRUFH�UHJXODWLRQV��$JULWH[��WKH�DJULFXOWXUDO�H[WHQVLRQ�DJHQF\�KDV

SHUKDSV�PRUH� RSSRUWXQLWLHV� WR� DGRSW� D� PRUH� IOH[LEOH�� LQFOXVLYH� VW\OH�� +RZHYHU�� DV� ZLWK� WKH�'15�� LW� WRR

FDUULHV�ZLWK�LW�D�ORQJ�KLVWRU\�RI�D�YHU\�GLIIHUHQW�ZD\�RI�RSHUDWLQJ�

([WHQVLRQ��RUJDQLVDWLRQDO �FKDQJH�LQ�WKH�H[WHQVLRQ�V\VWHP

$JULWH[�LV�FXUUHQWO\�XQGHUJRLQJ�D�SURFHVV�RI�RUJDQLVDWLRQDO�GHYHORSPHQW�ODEHOOHG�¶FKDQJH�PDQDJHPHQW·��7KLV

SURFHVV�EHJDQ� IRUPDOO\� LQ�0DVYLQJR� LQ� ����� XQGHU� WKH� DXVSLFHV� RI� WKH�SURYLQFLDO� KHDG�� DQG�ZLWK� VXSSRUW

IURP� RUJDQLVDWLRQDO� GHYHORSPHQW� DQG� SDUWLFLSDWRU\� H[WHQVLRQ� FRQVXOWDQWV� HPSOR\HG� WKURXJK� *7=�� 6LQFH

WKHQ�WKH�SURYLQFLDO�SURFHVV�KDV�ZRQ�QDWLRQDO�VXSSRUW�DQG�LV�FXUUHQWO\�EHLQJ�LPSOHPHQWHG�QDWLRQDOO\�IROORZLQJ

WKH�SURPRWLRQ�RI�WKH�GLUHFWRU�WR�D�VHQLRU�QDWLRQDO�SRVLWLRQ��+DJPDQQ�HW�DO��������

%URDGO\��FKDQJH�PDQDJHPHQW�FDPH�DERXW�EHFDXVH�RI�D�JURZLQJ�UHDOLVDWLRQ�DPRQJ�NH\�ILJXUHV�WKDW�WKH

FRPPDQG�DQG�FRQWURO� DSSURDFK� ZLWK� ZKLFK� $JULWH[� KDG� KLVWRULFDOO\� EHHQ� DVVRFLDWHG� ZDV� QRW� SURGXFLQJ

HIIHFWLYH� UHVXOWV�� )RU� H[DPSOH�� D� VHQLRU� RIILFHU� LQ� 0DVYLQJR� REVHUYHG�� ¶+XQGUHGV� RI� ODQG� XVH� SODQV� DUH

SURGXFHG�HYHU\�\HDU��EXW�RQO\�JUD]LQJ�LV�HYHU�LPSOHPHQWHG�EHVLGHV�WKDW�QRWKLQJ�HOVH�KDSSHQV�·�$�NH\�ILJXUH�LQ

WKH�SURFHVV�FRPPHQWHG�WKDW�D�FKDQJH�ZDV�QHHGHG�IURP�D�¶WHFKQLFDO�TXLFN�IL[·�DSSURDFK�WR�D�PRUH�¶SUREOHP�

RULHQWHG·�DSSURDFK�

:H� OHDUQW� WKDW� H[WHQVLRQLVWV� VKRXOG�EH�SDUWQHUV�QRW� WHDFKHUV�� WKHUH� VKRXOG�EH�RSHQ�GLDJQRVLV� DQG�ZH

VKRXOG�EH�OHVV�SURGXFWLRQ�RULHQWHG��ORRNLQJ�LQVWHDG�DW�WKH�IXOO�UDQJH�RI�LQFRPH�HDUQLQJ�SRVVLELOLWLHV��:H
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QHHG�FOLHQW�DVVHVVPHQW��PRUH�VWDNHKROGHU�LQYROYHPHQW��SHHU�DVVHVVPHQW��1RW�WKH�ROG�DWWLWXGH�RI�¶,·P�WKH

H[SHUW�IRU�WKLV�ZDUG·�«�¶WKH�H[SHUW�DVVLVWDQFH�PRGHO�RI�GHYHORSPHQW·�LV�QRQVHQVH�

$�UDQJH�RI�UHDVRQV�ZDV�LGHQWLILHG�DV�OHDGLQJ�WR�WKLV�FRPPLWPHQW�WR�FKDQJH�E\�SHRSOH�ZH�LQWHUYLHZHG��2QH

WKHPH�ZDV�WKH�UHDOLVDWLRQ�WKDW�ORZHU�OHYHO�H[WHQVLRQLVWV�ZHUH�LQWHUDFWLQJ�ZLWK�IDUPHUV�DQG�RWKHU�DFWRUV�RXWVLGH

WKH�RUJDQLVDWLRQ�DQG�ZHUH�IROORZLQJ�SUDFWLFHV� WKDW�FRQWUDYHQHG�RIILFLDO�SRVLWLRQV��7KHVH�JUDVVURRWV�RIILFHUV

ZHUH� WKHQ� QRW� IHHGLQJ� EDFN�� RU� ZHUH� GLVVHPEOLQJ� WR� VXSHULRUV�� *UDGXDOO\� DZDUHQHVV� RI� WKLV� DQG� LWV

LPSOLFDWLRQV�IRU�SROLF\�LPSOHPHQWDWLRQ�ILOWHUHG�EDFN�XS�WKH�V\VWHP�

$QRWKHU�NH\�UHDVRQ�ZDV�WKH�HIIHFW�RI�D�FRQVWHOODWLRQ�RI�ZHOO�OLQNHG�1*2�UHVHDUFK�SURMHFWV�LQ�0DVYLQJR

SURYLQFH��7KH� ¶WKUHH�NH\�VWLPXOL·�� DFFRUGLQJ� WR� WKH�DFWLQJ�SURYLQFLDO�KHDG�RI�$JULWH[��ZHUH� WKH�&KLYL�EDVHG

,QWHUPHGLDWH�7HFKQRORJ\�*URXS�SURMHFW� FRQFHQWUDWLQJ� RQ� IDUPHU� HPSRZHUPHQW� DQG� GHPDQG�OHG� UHVHDUFK

DQG� H[WHQVLRQ�� WKH� ,5'(3�*7=� SDUWLFLSDWRU\� H[WHQVLRQ� SURMHFW� DQG� WKH� &RQVHUYDWLRQ� 7LOODJH� IDUPHU

SDUWLFLSDWRU\�H[SHULPHQWV����'XULQJ� WKH�ILUVW�SDUW�RI� WKH�����V� WKHVH�FRPELQHG� WR�RIIHU� H[SHULHQFHV�²� ILHOG

GD\V��ZRUNVKRSV��H[FKDQJH�YLVLWV�DQG�VWXG\�WRXUV�²�ZKLFK�KHOSHG�FKDQJH�WKH�SHUFHSWLRQV�RI�NH\�SHUVRQQHO�LQ

WKH� $JULWH[� EXUHDXFUDF\� LQ� 0DVYLQJR� DQG�� ODWHU�� IXUWKHU� DILHOG�� 7KHVH� SURMHFWV� VXJJHVWHG� HQWLUHO\� QHZ

DSSURDFKHV� WR� UHVHDUFK� DQG� H[WHQVLRQ� WKDW� HQJDJHG� ZLWK� IDUPHU� NQRZOHGJH� DQG� SUDFWLFH�� EXLOW� RQ� QHZ

XQGHUVWDQGLQJV�RI�WKH�ORJLF�DQG�VRPHWLPHV�VXSHULRULW\�RI�IDUPHU�DSSURDFKHV�WR�XWLOLVLQJ�QDWXUDO�UHVRXUFHV�

7KH� WKUHH� 0DVYLQJR� SURMHFWV� ZHUH� QRW� LVRODWHG� DFWLYLWLHV�� 7KH\� FDQ� EH� WDNHQ� DV� H[SHULPHQWV� ZLWK

IXQGDPHQWDOO\� GLIIHUHQW� ZD\V� RI� GRLQJ� UXUDO� GHYHORSPHQW�� 7KH� ILQGLQJV� DQG� SUDFWLFHV� WKDW� HPHUJHG� IURP

WKHP� IODWO\� FRQWUDGLFW� PDQ\� ORQJ�HVWDEOLVKHG� SROLF\� GLUHFWLRQV�� SURPRWLRQ� RI� LQWHUFURSSLQJ�� QHZ� WLOODJH

WHFKQLTXHV�DQG�IRUPV�RI�FRQVHUYDWLRQ��IRU�H[DPSOH��$V�WKH�LPSDFW�RI�WKHVH�H[SHULPHQWV�KDV�EHHQ�H[WHQGHG�

SROLF\�²�SDUWLFXODUO\�SROLF\�LQ�SUDFWLFH�²�KDV�EHJXQ�WR�FKDQJH��7KLV�KDV�JUDGXDOO\�SHUPHDWHG�XSZDUGV�WKURXJK

WKH�$JULWH[�KLHUDUFK\�WR�WKH�KHDG�RIILFH��ZKHUH�HYHQ�WKH�0DVWHU�)DUPHU�SURJUDPPH�LV�XQGHU�UHYLHZ�

1RW� VXUSULVLQJO\�� WKH� FKDQJHV� WKDW� KDYH� XQIROGHG� RYHU� WKH� SDVW� ILYH� RU� VR� \HDUV� KDYH� QRW� RFFXUUHG

ZLWKRXW�D�FHUWDLQ�DPRXQW�RI�UHVLVWDQFH��$�UHVHDUFKHU�FRPPHQWHG��¶LQ�����²��WKHUH�ZDV�D�UHDOO\�VWURQJ�GHEDWH

DERXW�&RQWLOO��&RQWLOO�UHDOO\�JRHV�DJDLQVW�WKH�$OYRUG�UHFRPPHQGDWLRQV�²�WDONLQJ�RI�LQWHUFURSSLQJ�DQG�XQFOHDQ

ZHHGLQJ��DQG�QRW�VWUDLJKW�OLQHV��0RQRFURSSLQJ�LV�YHU\�HQWUHQFKHG�LQ�$JULWH[·��+RZHYHU��DW�OHDVW�LQ�0DVYLQJR

SURYLQFH��LQ�D�IHZ�\HDUV��NH\�HOHPHQWV�RI�WKH�SDUWLFLSDWRU\�DSSURDFK�DGYRFDWHG�KDYH�WDNHQ�KROG��$Q�RIILFLDO

ZLWK�WKH�0DVYLQJR�EDVHG�,5'(3�SURJUDPPH�FRPPHQWHG�RQ�FKDQJHV�ZLWKLQ�$JULWH[��¶$�IHZ�\HDUV�DJR�WKH\

ZRXOG�KDYH�ODXJKHG�DW�,7.�>LQGLJHQRXV�WHFKQLFDO�NQRZOHGJH@��1RZ�WKHUH�KDV�EHHQ�DQ�DWWLWXGLQDO�FKDQJH�IRU

H[WHQVLRQ�DJHQWV��7KH\�DUH�WUDLQLQJ�WKHP�LQ�SDUWLFLSDWRU\�DSSURDFKHV·�

6R� KRZ� GLG� WKHVH� H[SHULPHQWV�� SURMHFWV� DQG� XQFRQYHQWLRQDO� SUDFWLFHV� ERWK� ZLWKLQ� DQG� RXWVLGH� WKH

RUJDQLVDWLRQ� OHDG� WR� ZLGHU� FKDQJHV"�2QH� H[SODQDWLRQ� LV� WKDW� NH\� LQGLYLGXDOV� FRQYLQFHG� RI� WKH� YDOLGLW\� RI

DOWHUQDWLYH� DSSURDFKHV�ZHUH� DEOH� WR� VWUDWHJLVH� DQG� EXLOG� DOWHUQDWLYH� DFWRU�QHWZRUNV� LQ� D� VLPLODU�PDQQHU� WR

�����������������������������������������������������
��� 7KH�,7�SURMHFW�LQ�:DUG����RI�&KLYL�GLVWULFW�EHFDPH�D�NH\�GHPRQVWUDWLRQ�VLWH�IRU�DOWHUQDWLYH�H[WHQVLRQ�DSSURDFKHV

GXULQJ� WKH� ����V�� 6LPLODU� H[SHULPHQWV� ZHUH� RQJRLQJ� XQGHU� WKH� DXVSLFHV� RI� WKH� ,5'(3� LQWHJUDWHG� UXUDO
GHYHORSPHQW� SURJUDPPH� LQ� *XWX�� 7KH� &RQWLOO� SURJUDPPH� RSHUDWHG� LQ� *XWX� DQG� &KLYL�� DQG� SURYLGHG� DQ
LPSRUWDQW�OLQN�EHWZHHQ�SHUVRQQHO�DQG�H[SHULHQFHV��:KHQ�WKH�,5'(3�SURJUDPPH�ZRXQG�GRZQ�ILHOG�DFWLYLWLHV��LWV
VWUDWHJLF�ORFDWLRQ�LQ�0DVYLQJR�DQG�FORVH�FRQQHFWLRQV�ZLWK�$JULWH[�ZHUH�NH\�LQ�JDLQLQJ�DFFHVV�WR�WKH�'HSDUWPHQW�
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WKRVH�ZD\V�GRPLQDQW�VFLHQWLILF�EXUHDXFUDWLF�DFWRU�QHWZRUNV�KDG�HPHUJHG�LQ�WKH�SDVW��0DQ\�RI�WKHVH�QHWZRUNV

VWDUWHG�RXW�TXLHWO\�DQG�LQ�LVRODWLRQ��EXW�JUDGXDOO\�H[SDQGHG�WR�LQYROYH�D�ZLGH�UDQJH�RI�IDUPHUV��H[WHQVLRQLVWV�

UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�DFURVV�D�UDQJH�RI�RUJDQLVDWLRQV��2YHU�WLPH�WKHUH�ZHUH�HQRXJK�YLVLEOH�UHVXOWV�WR

HQURO�KLJKHU�SURILOH�SURWDJRQLVWV�VXFK�DV� WKH�SURYLQFLDO�$JULWH[�KHDG��$�FRQVXOWDQW�REVHUYHG�� ¶WKHVH�PLFUR�

SLORWV�DUH�HVVHQWLDO��WKH\�WXQH�LQ�WKH�VHQLRU�SHRSOH·��:KHQ�WKH�SURYLQFLDO�KHDG�JRW�LQYROYHG�KH�ZDV�DEOH�WR�XVH

KLV�DXWKRULW\�DQG�OLQNV�WR�KLJKOLJKW�WKH�UHVXOWV�RI�WKH�SURMHFWV��DQG�DFKLHYH�RIILFLDO�HQGRUVHPHQW�IRU�D�SURFHVV

RI� FKDQJH� ZLWKLQ� WKH� EXUHDXFUDF\�� $W� D� ZRUNVKRS� LQ� ����� ¶WKH� 1DWLRQDO� 'LUHFWRU� VDW� WKHUH� DQG� VDZ� WKH

SURYLQFLDO�GLUHFWRU�WDON�DERXW�RUJDQLVDWLRQDO�GHYHORSPHQW��+H�VDLG��´7KDW·V�D�ULVN\�DUHD��:H·OO�FDOO� LW�D�SLORW

SURMHFW�IRU�WZR�\HDUV�DQG�LI�LW�LV�JRRG�ZH·OO�DOO�VKDUH�WKH�JORU\��RWKHUZLVH�LW·V�\RXU�SUREOHPµ·�

%XW� VXFK� WDFWLFV� DQG� VWUDWHJLHV� RI� LQGLYLGXDOV� DV� PHPEHUV� RI� DFWRU�QHWZRUNV� FDQ� QRW� EHHQ� VHHQ� DV

VHSDUDWH�IURP�ZLGHU�FKDQJHV�ZKLFK�RSHQHG�XS�DQ�DUHD�RI�SROLF\�VSDFH�IRU�D�GLVFXVVLRQ�DERXW�SDUWLFLSDWRU\

IRUPV� RI� H[WHQVLRQ� ZKLFK� KDG� QRW� EHHQ� SUHVHQW� EHIRUH�� 7KH� HDUO\� ����V� ZHUH� FKDUDFWHULVHG� E\� VHYHUH

ILQDQFLDO�FXW�EDFNV� LQ�WKH�SXEOLF�VHFWRU�GXH�WR�VWUXFWXUDO�DGMXVWPHQW�DQG�WKH�ZLWKGUDZDO�RI� ORDQ�IXQGLQJ� WR

DJULFXOWXUDO� GHSDUWPHQWV�� $V� GLVFXVVHG� HDUOLHU�� WKLV� KDG� SXW� D� PDMRU� VWUDLQ� RQ� JRYHUQPHQW� GHSDUWPHQWV�

LQFOXGLQJ�$JULWH[��UHVWULFWLQJ�WKHLU�DELOLW\�WR�IXOILO�WKHLU�PDQGDWH��,W�KDG�DOVR�UHVXOWHG�LQ�D�GURS�LQ�PRUDOH�²�QR

ORQJHU�ZDV�$JULWH[�WKH�SUHVWLJLRXV��WHFKQLFDO�H[WHQVLRQ�DJHQF\�LQ�$IULFD�WKDW�DFWXDOO\�¶ZRUNHG·�LW�VHHPHG��7KXV

LQ�WKH�HDUO\�����V��NH\�SHRSOH�LQ�$JULWH[�ZHUH�ORRNLQJ�RXWZDUGV�IRU�QHZ�LGHDV��QHZ�GLUHFWLRQV��DQG��LQGHHG�

QHZ�VRXUFHV�RI�IXQGLQJ�

7KH�GRQRU�VXSSRUW�IURP�WKH�*HUPDQ�JRYHUQPHQW�ZKLFK�DOORZHG�$JULWH[�0DVYLQJR�WKH�RSSRUWXQLW\�WR

H[SHULPHQW�IOH[LEO\�ZLWKRXW�XQGXH�UHOLDQFH�RQ�FHQWUDO�IXQGV�DQG�WKH�PLQLVWU\·V�EXUHDXFUDWLF�SURFHGXUHV�ZHUH

XQGRXEWHGO\� VLJQLILFDQW�� DV� ZDV�� DV� KDV� EHHQ� PHQWLRQHG�� WKH� FORVH� LQWHUDFWLRQ� ZLWK� WKH� WULR� RI� SURMHFWV

ZRUNLQJ�LQ�WKH�SURYLQFH�DW�WKDW�WLPH��%\�WKH�PLG�����V��WKHVH�SURMHFWV�KDG�DFFXPXODWHG�VLJQLILFDQW�H[SHULHQFH

DQG�ZHUH�EHJLQQLQJ�WR�VKRZ�VRPH�UHDOO\�SRVLWLYH�UHVXOWV�� LI�DW�D�YHU\�VPDOO�VFDOH��7KLV�ZDV�VXIILFLHQW�WR�JLYH

FRQILGHQFH�WR�NH\�$JULWH[�RIILFLDOV�WKDW�VRPH�UHDO�DOWHUQDWLYHV�H[LVWHG�ZKLFK��RQ�WKH�RQH�KDQG�ZHUH�SRWHQWLDOO\

PRUH�FRVW�HIIHFWLYH�DQG��RQ�WKH�RWKHU��GHOLYHUHG�UHDO�VXFFHVVHV�ZKLFK�IDUPHUV�FOHDUO\�DSSUHFLDWHG�

7KH�VSDFH�RIIHUHG�E\�WKH�QDWLRQDO�$JULWH[�GLUHFWRUDWH�IRU�D�0DVYLQJR�SLORW�ZDV�DOVR�LPSRUWDQW��%\������

SUHSDUDWLRQV� IRU� D�QHZ�SKDVH�RI�:RUOG�%DQN� OHQGLQJ�ZHUH�DOUHDG\� LQ� WKH�RIILQJ��� DQG� WKH�QHHG� WR� UHWKLQN

H[WHQVLRQ�VWUDWHJ\�DQG�RUJDQLVDWLRQ�KDG�EHHQ�KLJKOLJKWHG�E\�D�UDQJH�RI�FRQVXOWDQWV�UHSRUWV�IRU�WKH�%DQN�DQG

RWKHU� GRQRUV�� ,Q� DGGLWLRQ�� D� SROLWLFDO� SXVK� ZDV� LQFUHDVLQJO\� HYLGHQW� ZLWK� WKH� DSSRLQWPHQW� RI� 'U� 2OLYLD

0XFKHQD� DV� 'HSXW\� 0LQLVWHU� IRU� $JULFXOWXUH�� ZKR� ZDV� ZHOO�NQRZQ� IURP� KHU� GD\V� DV� D� 8QLYHUVLW\� RI

=LPEDEZH�OHFWXUHU�LQ�H[WHQVLRQ�DV�D�VWURQJ�DGYRFDWH�RI�D�SDUWLFLSDWRU\�DSSURDFK�

7KXV�� LQ� WKH� ODWH� ����V� D� UDQJH� RI� IDFWRUV� FRPELQHG� ²� SROLWLFDO� SUHVVXUHV� DQG� EXGJHWDU\� FRQVWUDLQWV�

GHOLYHU\� SUREOHPV� DFURVV� WKH� H[WHQVLRQ� VHUYLFH�� DGYRFDF\� RI� QHZ� DSSURDFKHV� WKURXJK� 1*2� DQG� SLORW

SURMHFWV�� WKH� FUHDWLRQ� RI� QHZ� DFWRU�QHWZRUNV� DFURVV� RUJDQLVDWLRQV�� DQG� WKH� DFWLRQV� RI� D� IHZ� NH\� ¶SROLF\

HQWUHSUHQHXUV·�� 6XFK� IDFWRUV� FUHDWHG� VRPH� ¶URRP� IRU� PDQRHYUH·� LQ� RQH� RI� WKH� ODUJHVW� JRYHUQPHQW

GHSDUWPHQWV�LQ�WKH�FRXQWU\��7KLV�KDG�QRW�H[LVWHG�EHIRUH��EXW�GLG�DOORZ�WKH�VSDFH�IRU�WKH�LQWURGXFWLRQ�RI�QHZ�

�����������������������������������������������������
��� &RQVXOWDQWV�HPSOR\HG�LQ�WKH�SUHSDUDWLRQ�RI�WKH�$JULFXOWXUDO�6HUYLFHV�DQG�0DQDJHPHQW�3URJUDPPH�VXSSRUWHG�WKH

LGHD�RI�D�PDMRU�RUJDQLVDWLRQ�UHYLHZ�DV�D�VWDUWLQJ�SRLQW�IRU�WKH�SURJUDPPH�



��

SDUWLFLSDWRU\�LGHDV�LQ�ZD\V�WKDW�SRWHQWLDOO\�RIIHU�UHDO�FKDQFHV�RI�FKDQJH�

(DFK�RI�WKH�FDVH�VWXGLHV�KDV�KLJKOLJKWHG�VRPH�RI�WKH�SRWHQWLDOV�RI�SDUWLFLSDWLRQ��EXW�DOVR�WKH�FOHDU�OLPLWV�

,Q�PDQ\�FDVHV��DV�ZH�KDYH�VHHQ��DQ�LQVWUXPHQWDO�IRUP�LV�HYLGHQW��ZKHUH�SUHYDLOLQJ�GLVFRXUVHV�DQG�SUDFWLFHV�JR

XQFKDOOHQJHG�� $� ¶SDUWLFLSDWLRQ� JORVV·�� LQ� RWKHU� ZRUGV�� GRHV� QRW� DOWHU� WKH� GHHSO\� HPEHGGHG� LQVWLWXWLRQDO

SUDFWLFHV� DQG� SROLWLFDO� FRQQRWDWLRQV� RI� FRQYHQWLRQDO� UHVHDUFK�� SODQQLQJ�� UHJXODWLRQ� RU� H[WHQVLRQ�� ,Q� RWKHU

LQVWDQFHV��PRUH�IXQGDPHQWDO�VKLIWV�KDYH�EHHQ�REVHUYHG�ZKHUH�SROLF\�VSDFHV�KDYH�EHHQ�RSHQHG�XS�E\�QHZ

FRQILJXUDWLRQV�RI�DFWRU�QHWZRUNV��ZLWK�QHZ�IRUPV�RI�EXUHDXFUDWLF�SUDFWLFH�HPHUJLQJ��7KLV�KDV�RIWHQ�VWDUWHG�DW

WKH� ORFDO� OHYHO� WKURXJK� WKH�GLVFUHWLRQDU\� DFWLRQV�RI� ¶VWUHHW�OHYHO�EXUHDXFUDWV·��EXW�VRPHWLPHV�KDV�SHUPHDWHG

XSZDUGV�DQG�RXWZDUGV�LQWR�VWUXFWXUDO�RUJDQLVDWLRQDO�UHIRUP�

<HW�WKH�H[DPSOHV�ZH�KDYH�LGHQWLILHG�KDYH�UHPDLQHG�OLPLWHG�WR�UHQHJRWLDWLRQV�RYHU�WHFKQLFDO�NQRZOHGJH�

ZLWK� OLWWOH�HYLGHQFH�RI�PRUH�GLUHFW�FKDOOHQJHV� WR�VWUXFWXUDO� LVVXHV�RI�SROLWLFV�DQG�SRZHU��,W�FRXOG�EH�DUJXHG

WKDW�VXFK�VKLIWV��ZKLOH�RQ�WKH�VXUIDFH�ORRNLQJ�SURJUHVVLYH�DQG�WUDQVIRUPDWRU\��RSHUDWH�RQ�WKH�PDUJLQV�DQG�DUH

QRW� SOD\HG� RXW� LQ� PRUH� FRQWHQWLRXV� DQG� SROLWLFDO� DUHQDV�� VXFK� DV� DURXQG� LVVXHV� RI� ODQG� DFFHVV�� ,Q� VXFK

VLWXDWLRQV�SDUWLFLSDWLRQ�LV�OLPLWHG�WR�FRQVXOWDWLRQ��DV�WKH�FRQVHTXHQFHV�RI�DGGUHVVLQJ�H[SOLFLWO\�SROLWLFDO�LVVXHV

WKURXJK� SDUWLFLSDWRU\� SURFHVVHV� FRXOG� QRW� EH� FRXQWHQDQFHG�� $V� RQH� LQIRUPDQW� FRPPHQWHG� GXULQJ� D

GLVFXVVLRQ� RI� WKH� /DQG�7HQXUH�&RPPLVVLRQ���� ¶WKHUH�ZHUH� ORWV� RI� FRQVXOWDWLRQV«� EXW� LW·V� QRW� D� WHFKQLFDO

LVVXH�� \RX·UH� NLGGLQJ� \RXUVHOI� LI� \RX� WKLQN� LW� LV�� ,W·V� SROLWLFDO�·�$Q� DZDUHQHVV� RI� WKH� FRQVHTXHQFHV� RI�PRUH

SROLWLFLVHG� IRUPV� RI� SDUWLFLSDWLRQ� ZDV� H[SUHVVHG� E\� RQH� VHQLRU� JRYHUQPHQW� RIILFLDO� ZKR� FRPPHQWHG

RPLQRXVO\��¶(PSRZHUPHQW�FDQ�EH�SROLWLFDOO\�GDQJHURXV��(VSHFLDOO\�ZKHUH�\RX�GRQ·W�SUDFWLFH�GHPRFUDF\��,W·V

D�WLPHERPE·�

&21&/86,21

7KLV�SDSHU�KDV�ORRNHG�DW�WKH�SROLF\�SURFHVVHV�WKDW�KDYH�SURGXFHG�D�SDUWLFXODU�VW\OH�RI�QDWXUDO�UHVRXUFHV�SROLF\

LQ� =LPEDEZH� ²� D� VW\OH� WKDW� KDV� EHHQ� DVVRFLDWHG� ZLWK� WKH� SURGXFWLRQ� DQG� UHSURGXFWLRQ� RI� D� VHW� RI

HQYLURQPHQWDO� FULVLV� QDUUDWLYHV�� :H� VXJJHVWHG� WKDW� WKLV� DSSURDFK� HPHUJHV� IURP� WKH� ZD\� VFLHQFH� DQG

EXUHDXFUDF\�PXWXDOO\� FRQVWUXFW�RQH� DQRWKHU� WKURXJK� WKHLU� LQWHUDFWLRQV��7KHVH�SROLF\�SURFHVVHV�GHSROLWLFLVH

SRWHQWLDOO\�SROLWLFDO�TXHVWLRQV�E\�IUDPLQJ�WKHP�DV�WHFKQLFDO� �FI��)HUJXVRQ��������7UDFLQJ�WKH�FRQWLQXLWLHV�RI

SROLF\�SUDFWLFH�IURP�WKH�FRORQLDO�WR�WKH�SRVW�FRORQLDO�HUD��ZH�KDYH�DOVR�HODERUDWHG�VRPH�RI�WKH�VWDWH�LQWHUHVWV

LQ�PDLQWDLQLQJ�VXFK�DQ�DSSURDFK�

+RZHYHU�� DV�ZH�KDYH� VKRZQ�� IRU� D�YDULHW\�RI� UHDVRQV� LQ� UHFHQW� \HDUV�SROLF\�SURFHVVHV�KDYH�EHJXQ� WR

VKRZ�VRPH�FKDQJH��WKHUH�LV�QRZ�URRP�IRU�LQWHUQDWLRQDO�DQG�FLYLO�VRFLHW\�DFWRUV��DQG�DJHQFLHV�LQ�WKH�VWDWH�KDYH

DOVR�EHJXQ�WR�FKDQJH��DV�RXU�DQDO\VHV�RI�$JULWH[�DQG�WKH�'15�VXJJHVW��:KDW�WKLV�PHDQV�IRU�SROLF\�SURFHVVHV

LV�DV�\HW�XQFOHDU��2XU�H[DPLQDWLRQ�RI�WKH�'($3�SURFHVV��IRU�H[DPSOH��VXJJHVWV�WKHUH�DUH�UHDVRQV�WR�VHH�WKDW

�����������������������������������������������������
��� 7KH�/DQG�7HQXUH�&RPPLVVLRQ�UHSRUWHG�LQ������XQGHU�WKH�FKDLUPDQVKLS�RI�3URIHVVRU�0DQGLYDPED�5XNXQL��,Q�WKH

SHULRG� VLQFH� WKHQ� IHZ� RI� WKH� UHFRPPHQGDWLRQV� KDYH� EHHQ� WDNHQ� XS�� 7KH� SROLWLFDO� LPSOLFDWLRQV� RI� WKH� ILQGLQJV
EHFDPH�LQFUHDVLQJO\�DSSDUHQW�DQG�WKH�JRYHUQPHQW�LJQRUHG�LW��,Q�D�UHFHQW�LQWHUYLHZ�5XNXQL�FRPPHQWHG��¶LW�LV�QRZ
H[DFWO\�IRXU�\HDUV�DIWHU�ZH�VXEPLWWHG�WKH�UHSRUW��:KHQ�,�PHHW�WRS�SROLWLFLDQV��LQFOXGLQJ�WKH�3UHVLGHQW��WKH\�DUH�VWLOO
KLJKO\� FRPSOLPHQWDU\� RI� WKH� UHSRUW� ZH� SURGXFHG�� EXW� EHKLQG� WKDW� LW·V� D� GLIIHUHQW� VWRU\�� 7KH� EXUHDXFUDF\� LV
JHQHUDOO\�VFHSWLFDO«�WKH\�VD\��LW·V�QLFH�RQ�SDSHU�EXW�GLIILFXOW�WR�LPSOHPHQW·��+DUDPDWD���������
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WKH� QHZ� HPSKDVLV� DPRQJ� SROLF\� DFWRUV� RQ� SDUWLFLSDWRU\� SODQQLQJ� DQG� GHOLEHUDWLYH� DQG� FRQVXOWDWLYH

PHFKDQLVPV� DV� DQ� H[WHQVLRQ� RI� WKH� HDUOLHU� WHFKQRORJLHV� RI� JRYHUQDQFH�� DOEHLW� LQ� VOLJKWO\� QHZ� IRUPV�� EXW

QHYHUWKHOHVV�ZLWK�WKH�VDPH�SROLWLFDO�HIIHFWV�

$Q�DOWHUQDWLYH�YLHZ�ZRXOG�FODLP�WKDW�SDUWLFLSDWLRQ�LV�QRW�MXVW�EHLQJ�XVHG�LQVWUXPHQWDOO\��EXW�WKDW�D�UDQJH

RI� DFWRUV� DUH� EXLOGLQJ� QHWZRUNV� WKDW� UXQ� WKURXJK� VWDWH� DQG� FLYLO� VRFLHW\� DQG� UHVXOW� LQ� SRWHQWLDOO\� TXLWH� D

GLIIHUHQW�W\SH�RI�SROLF\�SUDFWLFH�DQG�SROLF\�SURFHVV��2Q�WKLV�VFKHPD�ORZHU�OHYHO�SROLF\�DFWRUV��VXFK�DV�IDUPHUV�

ILHOG�UHVHDUFKHUV�DQG�GHYHORSPHQW�SUDFWLWLRQHUV��PD\�H[HUFLVH�DJHQF\�DQG�DFWXDOO\�FUHDWH�SROLF\�DQG�WKHUHE\

EURDGHU�VRFLDO�DQG�SROLWLFDO�UHDOLWLHV�WRR��,Q�PDQ\�ZD\V�WKLV�UHTXLUHV�PRUH�WHVWLQJ�DQG�H[SHULPHQWDWLRQ��:KDW

DUH�WKH�OLPLWV�RI�FLWL]HQ�VFLHQFH�DQG�WKH�FUHDWLRQ�RI�ZLWQHVVLQJ�H[SHULHQFHV"�:KHQ�DUH�YLVLWV�DQG�ZRUNVKRSV�

RU� WKH� FDUHIXO� FRQVWUXFWLRQ� RI� SURMHFW� RU� 1*2� VWHHULQJ� FRPPLWWHHV� RU� WKH� PDQLSXODWLRQ� RI� SHUVRQDO

FRQQHFWLRQV� OLNHO\� WR� RIIHU� UHWXUQV"� :KDW� DUH� WKH� OLPLWV� RI� ORZHU� OHYHO� SROLF\� DFWRUV·� DJHQF\"� &DQ� WKH

FXPXODWLYH�HIIHFW�RI�VXFK�QHZ�SUDFWLFHV�UHVXOW�LQ�PRUH�IXQGDPHQWDO�FKDQJH"

$W� WKLV� MXQFWXUH�� JLYHQ� WKH� ZLGHU�PDFUR� SROLWLFDO� DQG� HFRQRPLF� FKDQJHV� RQJRLQJ� LQ� =LPEDEZH�� LW� LV

XQFOHDU� ZKDW� SDUWLFLSDWLRQ� XOWLPDWHO\� PHDQV� IRU� WKH� SROLF\� SURFHVV�� ,W�PD\� EH� WKDW� LW� VLPSO\� EHFRPHV� DQ

H[WHQVLRQ� RI� D� ZHOO�HVWDEOLVKHG� WHFKQRFUDF\�� FRQWLQXLQJ� WR� UHLQIRUFH� QDUUDWLYHV� RQ� HQYLURQPHQWDO� DQG

DJULFXOWXUDO�SROLF\�ZKLFK�KDYH�ORQJ�EHHQ�DW�WKH�FHQWUH�RI�VWDWH�OHG�LQLWLDWLYHV��DOWKRXJK�QRZ�LQ�D�¶SDUWLFLSDWRU\·

JXLVH��2U� LW�PD\�EH� WKDW� WKHUH� UHDOO\� DUH�QHZ�RSSRUWXQLWLHV� IRU�SHRSOH� WR� DUWLFXODWH� WKHLU� UHDOLWLHV�� DQG� WKDW

SDUWLFLSDWRU\� DSSURDFKHV� PD\� EH� D� YHKLFOH� IRU� FKDOOHQJLQJ� WKH� SROLWLFDO� DVVXPSWLRQV� XSRQ� ZKLFK� PXFK

WHFKQLFDO� SROLF\� UHVWV�� )RU� WKLV� WR� WDNH� SODFH� QHZ� DFWRU�QHWZRUNV�ZLOO� QHHG� WR� EH� EXLOW�� DQG� QHZ� IRUPV� RI

NQRZOHGJH� DQG� SUDFWLFH� VNLOOIXOO\� DUWLFXODWHG�� 7KLV�� LQ� WXUQ�� UHTXLUHV� VHQVLWLYLW\� WR� WKH� QHZ� SROLF\� VSDFHV

FUHDWHG�E\�WKH�QHZ�FRQWH[WV�HPHUJLQJ�ZLWK�EURDGHU�VRFLDO��HFRQRPLF�DQG�SROLWLFDO�FKDQJH��:LWK�VXFK�FRQWH[WV

FKDQJLQJ�VR�UDSLGO\��LW�LV�XQFOHDU�ZKDW�WKH�IXWXUH�ZLOO�KROG��%XW�ZKDW�RXU�FDVH�VWXGLHV�VXJJHVW��LV�WKDW�WKH�ULJLG

IUDPHZRUNV�RI�WKH�SDVW�DUH�EHLQJ�FKDOOHQJHG�LQ�YDULRXV�ZD\V�ZLWK�WKH�SRWHQWLDO��DV�\HW�IDU�IURP�UHDOLVHG��IRU

QHZ�IRUPV�RI�SROLF\�SURFHVV�WR�HPHUJH�
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5()(5(1&(6

$OH[DQGHU��-��������� ¶7KH�6WDWH��$JUDULDQ�3ROLF\�DQG�5XUDO�3ROLWLFV� LQ�=LPEDEZH��FDVH�VWXGLHV�RI�,QVL]D�DQG

&KLPDQLPDQL�'LVWULFWV������²����·��'3KLO�WKHVLV��8QLYHUVLW\�RI�2[IRUG

$OYRUG�� (��� ������ ¶$JULFXOWXUDO� GHPRQVWUDWLRQ� ZRUN� LQ� QDWLYH� UHVHUYHV·��'HSDUWPHQW� RI� 1DWLYH� $IIDLUV�

2FFDVLRQDO�3DSHU�1R����+DUDUH��1DWLRQDO�$UFKLYHV

²²���������¶7KH�SURJUHVV�RI�1DWLYH�$JULFXOWXUH�LQ�6RXWKHUQ�5KRGHVLD·��7KH�1HZ�5KRGHVLD��������²��

$QGHUVRQ��'�� DQG�*URYH��5��� ������&RQVHUYDWLRQ� LQ�$IULFD��SHRSOH��SROLFLHV� DQG�SUDFWLFH��&DPEULGJH�

&DPEULGJH�8QLYHUVLW\�3UHVV

$SWKRUSH��5��������� ¶5HDGLQJ�'HYHORSPHQW�DQG�'HYHORSPHQW�3ROLF\��RQ�IUDPLQJ��QDPLQJ��QXPEHULQJ�DQG

FRGLQJ·��LQ�5��$SWKRUSH�DQG�'��*DVSHU��HGV���$UJXLQJ�'HYHORSPHQW�3ROLF\��IUDPHV�DQG�GLVFRXUVHV�

/RQGRQ��&DVV

%HLQDUW�� :��� ������ ¶,QWURGXFWLRQ�� WKH� SROLWLFV� RI� FRORQLDO� FRQVHUYDWLRQ·�� -RXUQDO� RI� 6RXWKHUQ� $IULFDQ

6WXGLHV���������²��

%UDWWRQ��0�������D��¶'URXJKW��IRRG�DQG�WKH�VRFLDO�RUJDQLVDWLRQ�RI�VPDOO�IDUPHUV�LQ�=LPEDEZH·�LQ�0��*ODQW]

�HG���'URXJKW�DQG�+XQJHU�LQ�$IULFD��'HQ\LQJ�)DPLQH�D�)XWXUH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\

3UHVV�����²��

²²� �� ����E�� C7KH�&RPUDGHV� DQG� WKH�&RXQWU\VLGH�� WKH� SROLWLFV� RI� DJULFXOWXUDO� SROLF\� LQ�=LPEDEZH·��:RUOG

3ROLWLFV���������²���

&DOORQ�� 0��� ������ ¶6RPH� HOHPHQWV� RI� D� VRFLRORJ\� RI� WUDQVODWLRQ�� GRPHVWLFDWLRQ� RI� WKH� VFDOORSV� DQG� WKH

ILVKHUPHQ� RI� 6W� %ULHXF� %D\·�� LQ� -�� /DZ� �HG���� 3RZHU�� $FWLRQ� DQG� %HOLHI�� D� QHZ� VRFLRORJ\� RI

NQRZOHGJH"��/RQGRQ��5RXWOHGJH

&KHQMH��0���6ROD��/��DQG�3DOHF]Q\��'���HGV���������7KH�6WDWH�RI�=LPEDEZH·V�(QYLURQPHQW��+DUDUH��00(7

&KXPD��(�� DQG�+DJPDQQ�� -��� ������ ¶&RQVHUYDWLRQ� WLOODJH� IRU� VHPL�DULG�=LPEDEZH�� UHVXOWV� DQG� H[SHULHQFHV

IURP�RQ�VWDWLRQ�DQG�RQ�IDUP�LQWHUDFWLYH�LQQRYDWLRQ�LQ�0DVYLQJR·��=LPEDEZH�6FLHQFH�1HZV��������²��

&OD\�� (�� -�� DQG� 6FKDIIHU� %�� %��� �HGV��� ������5RRP� IRU�0DQRHXYUH�� DQ� H[SORUDWLRQ� RI� SXEOLF� SROLF\� LQ

DJULFXOWXUH�DQG�UXUDO�GHYHORSPHQW��/RQGRQ��+HLQHPDQQ

&OLIIH��/���������¶7KH�FRQVHUYDWLRQ�LVVXH�LQ�=LPEDEZH·��5HYLHZ�RI�$IULFDQ�3ROLWLFDO�(FRQRP\��������²��

&RPDURII�� -�� DQG� &RPRURII�� -��� ������2I� 5HYHODWLRQ� DQG� 5HYROXWLRQ�� &KULVWLDQLW\�� FRORQLDOLVP�� DQG

FRQVFLRXVQHVV�LQ�6RXWK�$IULFD��&KLFDJR��7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV

'DYLHV�� 5�� DQG� 5DWWV¡�� -��� ������ ¶*URZWK�� GLVWULEXWLRQ� DQG� HQYLURQPHQW�� PDFURHFRQRPLF� LVVXHV� LQ

=LPEDEZH·��:RUOG�'HYHORSPHQW��9RO����1R�������²���

'H�9DON��3��DQG�:HNZHWH��.��� �HGV���������'HFHQWUDOLVLQJ� IRU�3DUWLFLSDWRU\�3ODQQLQJ"�&RPSDULQJ� WKH

H[SHULHQFHV� RI� =LPEDEZH� DQG� RWKHU� DQJORSKRQH� FRXQWULHV� LQ� (DVWHUQ� DQG� 6RXWKHUQ� $IULFD�

$YHEXU\��$OGHUVKRW

'),'��������=LPEDEZH��&RXQWU\�6WUDWHJ\�3DSHU��/RQGRQ��'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW

'ULQNZDWHU�� 0��� ������7KH� 6WDWH� DQG� $JUDULDQ� &KDQJH� LQ� =LPEDEZH·V� &RPPXQDO� $UHDV�� /RQGRQ�

0DFPLOODQ�3UHVV

²²� �� ������ ¶7HFKQLFDO� GHYHORSPHQW� DQG�SHDVDQW� LPSRYHULVKPHQW��/DQG�XVH� SROLF\� LQ�=LPEDEZH·V�0LGODQG



��

3URYLQFH·��-RXUQDO�RI�6RXWKHUQ�$IULFDQ�6WXGLHV��9RO����1R�������²���

(OZHOO�� +�� $��� ������ 6RLO� (URVLRQ� 6XUYH\�� WKH� FRQGLWLRQ� RI� WKH� DUDEOH� ODQG� LQ� WKH� IDUPLQJ� DUHDV� RI

5KRGHVLD��+DWFOLIIH��6RLO�DQG�:DWHU�&RQVHUYDWLRQ

²²� �� ������ ¶7KH�'HJUDGLQJ�6RLO� DQG�:DWHU�5HVRXUFHV�RI� WKH�&RPPXQDO�$UHDV·��7KH�=LPEDEZH�6FLHQFH

1HZV��������������²��

(OZHOO��+���������¶3UREOHPV�WKDW�KDYH�OHG�WR�VRLO� ORVV�ZLWK�VSHFLILF�UHIHUHQFH�WR�WKH�FRPPXQDO�DUHDV·��3DSHU

SUHVHQWHG� WR� WKH�1DWXUDO�5HVRXUFHV�%RDUG�ZRUNVKRS�RQ�&RQVHUYDWLRQ�7LOODJH�� ,QVWLWXWH� RI�$JULFXOWXUDO

(QJLQHHULQJ��-XQH���WK�����

(OZHOO��+��$��DQG�6WRFNLQJ��0��$���������¶/RVV�RI�6RLO�1XWULHQWV�E\�6KHHW�(URVLRQ�LV�D�0DMRU�+LGGHQ�)DUPLQJ

&RVW·��7KH�=LPEDEZH�6FLHQFH�1HZV�������������²��

(1'$�=(52��������7KH�&DVH� IRU�6XVWDLQDEOH�'HYHORSPHQW� LQ�=LPEDEZH��&RQFHSWXDO�SUREOHPV�

FRQIOLFWV�DQG�FRQWUDGLFWLRQV��+DUDUH��(1'$�=LPEDEZH�DQG�=(52

)$2��������7KH�&RQVHUYDWLRQ�DQG�5HKDELOLWDWLRQ�RI�$IULFDQ�/DQGV��DQ�LQWHUQDWLRQDO�VFKHPH��5RPH�

)$2

)HUJXVRQ�� -��� ������ 7KH� $QWL�3ROLWLFV� 0DFKLQH�� ¶'HYHORSPHQW·�� GHSROLWLFL]DWLRQ� DQG� EXUHDXFUDWLF

SRZHU�LQ�/HVRWKR��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV

)LVFKHU��)��DQG�)RUHVWHU��-����HGV���������7KH�$UJXPHQWDWLYH�7XUQ�LQ�3ROLF\�$QDO\VLV�DQG�3ODQQLQJ��1&

DQG�/RQGRQ��'XNH�8QLYHUVLW\�3UHVV

*DUEHWW��.���������¶7KH�/DQG�+XVEDQGU\�$FW�RI�6RXWKHUQ�5KRGHVLD·��LQ�'��%LHEX\N��HG����$IULFDQ�$JUDULDQ

6\VWHPV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�����²���

*LOOHU��.���*LOEHUW��5���0XJZLUD��/���0X]D��/���3DWHO��%��DQG�:DGGLQJWRQ��6��������� ¶3UDFWLFDO�DSSURDFKHV�WR

VRLO�RUJDQLF�PDWWHU�PDQDJHPHQW�IRU�VPDOOKROGHU�PDL]H�SURGXFWLRQ�LQ�VRXWKHUQ�$IULFD·��LQ�6��:DGGLQJWRQ�

+��0XUZLUD��-��.XPZHQGD��'��+LNZD�DQG�)��7DJZLUD���HGV���6RLO�)HUWLOLW\�5HVHDUFK�IRU�0DL]H�%DVHG

)DUPLQJ� 6\VWHPV� LQ� 0DODZL� DQG� =LPEDEZH�� 3URFHHGLQJV� RI� WKH� 6RL)HUW1HW� 5HVXOWV� DQG

3ODQQLQJ�:RUNVKRS���²���-XO\�������+DUDUH��6RLO)HUW1HW�DQG�&,00<7�=LPEDEZH�����²��

*UDQW��3��0���������¶7KH�)HUWLOLW\�RI�6DQGYHOG�6RLO�8QGHU�&RQWLQXRXV�&XOWLYDWLRQ��,�WKH�HIIHFW�RI�PDQXUH�DQG

QLWURJHQ� IHUWLOL]HUV� RQ� WKH� QLWURJHQ� VWDWXV� RI� WKH� VRLO·�� 5KRGHVLD� =DPELD� 0DODZL� -RXUQDO� RI

$JULFXOWXUDO�5HVHDUFK��1R������²��

*ULQGOH�� 0�� DQG� 7KRPDV�� -��� ������ 3XEOLF� &KRLFHV� DQG� 3ROLF\� &KDQJH�� %DOWLPRUH�� -RKQV� +RSNLQV

8QLYHUVLW\�3UHVV

+DDV��3���������¶,QWURGXFWLRQ��(SLVWHPLF�FRPPXQLWLHV�DQG�LQWHUQDWLRQDO�SROLF\�FRRUGLQDWLRQ·��,QWHUQDWLRQDO

2UJDQLVDWLRQ��9RO������²��

+DEHUPDV��-���������0RUDO�&RQVFLRXVQHVV�DQG�&RPPXQLFDWLYH�$FWLRQ��&DPEULGJH��0D��0,7�3UHVV

+DJPDQQ�� -��� ZLWK� &KXPD�� (��� 0XUZLUD�� .�� DQG� &RQQROO\�� 0��� ������ ¶3XWWLQJ� SURFHVV� LQWR� SUDFWLFH�

RSHUDWLRQDOLVLQJ�SDUWLFLSDWRU\�H[WHQVLRQ·��2',��$JULFXOWXUDO�5HVHDUFK�DQG�([WHQVLRQ�1HWZRUN�3DSHU�

1R�����/RQGRQ��2',

+DMHU��0���������7KH�3ROLWLFV�RI�(QYLURQPHQWDO�'LVFRXUVH��2[IRUG��&ODUHQGRQ

+DQQLJDQ��-���������(QYLURQPHQWDO�6RFLRORJ\��D�VRFLDO�FRQVWUXFWLRQLVW�SHUVSHFWLYH��/RQGRQ��5RXWOHGJH



��

+DUDPDWD��������¶,QWHUYLHZ�ZLWK�0DQGLYDPED�5XNXQL·��+DUDPDWD�������²���/RQGRQ��,,('

+HOPVLQJ�� $��� 0XWL]D�0DQJL]D�� 1��� *DVSHU�� '��� %UDQG�� &�� DQG� :HNZHWH�� .��� ������ /LPLWV� WR

GHFHQWUDOLVDWLRQ�LQ�=LPEDEZH��(VVD\V�RQ�WKH�GHFHQWUDOLVDWLRQ�RI�JRYHUQPHQW�DQG�SODQQLQJ�LQ�WKH

����V��7KH�+DJXH��,66

+HUEVW��-���������6WDWH�3ROLWLFV�LQ�=LPEDEZH��+DUDUH��8QLYHUVLW\�RI�=LPEDEZH�3UHVV

+LNZD��'��DQG�0XNXUXPELUD��/���������¶+LJKOLJKWV�RI�SUHYLRXV��FXUUHQW�DQG�SURSRVHG�VRLO�IHUWLOLW\�UHVHDUFK�E\

WKH�'HSDUWPHQW� RI�5HVHDUFK� DQG� 6SHFLDOLVW� 6HUYLFHV� �'566�� LQ�=LPEDEZH·�� LQ� 6��5��:DGGLQJWRQ� �HG���

5HSRUW�RQ�WKH�)LUVW�0HHWLQJ�RI�WKH�1HWZRUN�:RUNLQJ�*URXS��6RLO�)HUWLOLW\�5HVHDUFK�1HWZRUN�IRU

0DL]H�%DVHG� )DUPLQJ� 6\VWHPV� LQ� 6HOHFWHG� &RXQWULHV� RI� 6RXWKHUQ� $IULFD�� 7KH� 5RFNHIHOOHU

)RXQGDWLRQ�6RXWKHUQ�$IULFD�$JULFXOWXUDO� 6FLHQFHV�3URJUDPPH��/LORQJZH��0DODZL� DQG�&,00<7�0DL]H

3URJUDPPH�+DUDUH��=LPEDEZH����²��

+LOO��.���������3ROLWLFLDQV��)DUPHUV�DQG�HFRORJLVWV��FRPPHUFLDO�ZLOGOLIH� UDQFKLQJ�DQG�WKH�SROLWLFV�RI� ODQG� LQ

=LPEDEZH��-RXUQDO�RI�$IULFDQ�DQG�$VLDQ�6WXGLHV��9RO����1RV��²������²��

+XGVRQ�� 1��� ������ ¶$Q� LQWURGXFWLRQ� WR� WKH� PHFKDQLFV� RI� VRLO� HURVLRQ� XQGHU� FRQGLWLRQV� RI� VXE�WURSLFDO

UDLQIDOO·��3URFHHGLQJV�RI�WKH�7UDQVDFWLRQV�RI�WKH�5KRGHVLD�6FLHQWLILF�$VVRFLDWLRQ��������²��

-DVDQRII��6��DQG�:\QQH��%���������¶6FLHQFH�DQG�'HFLVLRQPDNLQJ·��LQ�6��5D\QHU�DQG�(��0DORQH��HGV���+XPDQ

&KRLFH�DQG�&OLPDWH�&KDQJH��DQ�LQWHUQDWLRQDO�DVVHVVPHQW��9RO���7KH�6RFLHWDO�)UDPHZRUN�RI�&OLPDWH

&KDQJH��%DWWHOOH�3UHVV

.DSODQ�� 7��� ������ ¶7KH� 1DUUDWLYH� 6WUXFWXUH� RI� 3ROLF\� $QDO\VLV·�� -RXUQDO� RI� 3ROLF\� $QDO\VLV� DQG

0DQDJHPHQW��9RO��

.XPZHQGD��-�'�7���:DGGLQJWRQ��6�5���6QDSS��6���-RQHV��%��DQG�%ODFNLH��0���������¶6RLO�IHUWLOLW\�PDQDJHPHQW

UHVHDUFK� IRU� WKH� VPDOOKROGHU� PDL]H�EDVHG� FURSSLQJ� V\VWHPV� RI� 6RXWKHUQ� $IULFD�� D� UHYLHZ·��1HWZRUN

5HVHDUFK�:RUNLQJ�3DSHU��+DUDUH��&,00<7

/DWRXU��%��� ������6FLHQFH� LQ�$FWLRQ�� KRZ� WR� IROORZ� VFLHQWLVWV� DQG� HQJLQHHUV� WKURXJK� VRFLHW\��0LOWRQ

.H\QHV��2SHQ�8QLYHUVLW\�3UHVV

/HDFK�� 0�� DQG�0HDUQV�� 5��� �HGV��� ������7KH� /LH� RI� WKH� /DQG�� FKDOOHQJLQJ� UHFHLYHG� ZLVGRP� RQ� WKH

$IULFDQ�HQYLURQPHQW��2[IRUG��-DPHV�&XUUH\

/LQGEORP��&���������7KH�3ROLF\�0DNLQJ�3URFHVV��1HZ�<RUN��3UHQWLFH�+DOO

/LSVN\��0���������6WUHHW�/HYHO�%XUHDXFUDF\��1HZ�<RUN��5XVVHOO�6DJH�)RXQGDWLRQ

0DMRQH��*���������(YLGHQFH��$UJXPHQW�DQG�3HUVXDVLRQ�LQ�WKH�3ROLF\�3URFHVV��1HZ�+DYHQ��&RQQ��<DOH

8QLYHUVLW\�3UHVV

0DNXPEH�� -�� 0��� ������ 3DUWLFLSDWRU\� 'HYHORSPHQW�� WKH� FDVH� RI� =LPEDEZH�� +DUDUH�� 8QLYHUVLW\� RI

=LPEDEZH

²²���������'HPRFUDF\�DQG�'HYHORSPHQW�LQ�=LPEDEZH��FRQVWUDLQWV�RI�GHFHQWUDOLVDWLRQ��+DUDUH��6$3(6

%RRNV

0DPGDQL�� 0��� ������&LWL]HQ� DQG� 6XEMHFW�� FRQWHPSRUDU\� $IULFD� DQG� WKH� OHJDF\� RI� ODWH� FRORQLDOLVP�

/RQGRQ��-DPHV�&XUUH\

0F*UHJRU�� -��� ������ ¶&RQVHUYDWLRQ�� FRQWURO� DQG� HFRORJLFDO� FKDQJH�� WKH� SROLWLFV� DQG� HFRORJ\� RI� FRORQLDO



��

FRQVHUYDWLRQ�LQ�6KXUXJZL��=LPEDEZH·��(QYLURQPHQW�DQG�+LVWRU\��9RO���1R������²��

00(7�� ������ ¶(QYLURQPHQWDO� 0DQDJHPHQW� %LOO·�� 'UDIW�� 0LQLVWU\� RI� 0LQHV�� (QYLURQPHQW� DQG� 7RXULVP�

0DUFK

0R\R��6���������7KH�/DQG�4XHVWLRQ�LQ�=LPEDEZH��+DUDUH��6$3(6�7UXVW

0R\R��6���5RELQVRQ��3���.DWHUHUH��<���6WHYHQVRQ��6��� DQG�*XPER��'���������=LPEDEZH·V�(QYLURQPHQWDO

'LOHPPD��+DUDUH��=HUR

0XLU�� $��� ������ ¶(YDOXDWLQJ� WKH� LPSDFW� RI� 1*2V� LQ� UXUDO� SRYHUW\� DOOHYLDWLRQ�� =LPEDEZH� FRXQWU\� VWXG\·�

:RUNLQJ�3DSHU������/RQGRQ��2',

0XNDKDQDQD�� 0��� +RROH�� $��� 0RQHPR�� 0��� 0KDND�� (��� DQG� &KLPEX\D�� 6��� ������ ¶=LPEDEZH�� 1DWLRQDO

&RQVHUYDWLRQ�6WUDWHJ\·��LQ�$��:RRG��HG����6WUDWHJLHV�IRU�6XVWDLQDELOLW\��/RQGRQ��(DUWKVFDQ

0XQJDWH�� '�� DQG� 0YXGXGX�� 6��� ������ ¶*RYHUQPHQW� DQG� 1*2� FROODERUDWLRQ� LQ� QDWXUDO� UHVRXUFHV� LQ

=LPEDEZH·��2',�$J5(1�3DSHU������/RQGRQ��2',

0XQUR��:��� ������ ¶%XLOGLQJ� WKH�3RVW�FRORQLDO� VWDWH�� YLOODJL]DWLRQ� DQG� UHVRXUFH�PDQDJHPHQW� LQ�=LPEDEZH·�

3ROLWLFV�DQG�6RFLHW\��9RO����1R������²��

²²� ��:��� ������7KH�0RUDO�(FRQRP\�RI� WKH� 6WDWH�� FRQVHUYDWLRQ�� FRPPXQLW\�GHYHORSPHQW� DQG� VWDWH

PDNLQJ�LQ�=LPEDEZH��2KLR��&HQWUH�IRU�,QWHUQDWLRQDO�6WXGLHV��2KLR�8QLYHUVLW\

0XUGRFK��-��DQG�&ODUN��-���������¶6XVWDLQDEOH�.QRZOHGJH·��*HRIRUXP��9RO��������²��

0XWL]D�0DQJL]D�� 1��� ������ ¶'HFHQWUDOLVDWLRQ� DQG� GLVWULFW� GHYHORSPHQW� SODQQLQJ� LQ� =LPEDEZH·�� 3XEOLF

$GPLQLVWUDWLRQ�DQG�'HYHORSPHQW�������²��

1GLZHQL��0���0DF*DUU\��%���&KDJXPD��$�� DQG�*XPER��'��������� ¶,QYROYLQJ� IDUPHUV� LQ� UXUDO� WHFKQRORJLHV�

&DVH�VWXGLHV�RI�=LPEDEZHDQ�1*2V·��2',�$J5(1�3DSHU������/RQGRQ��2',

3KLPLVWHU�� ,��� ������ ¶'LVFRXUVH� DQG� WKH� GLVFLSOLQH� RI� KLVWRULFDO� FRQWH[W�� FRQVHUYDWLRQLVP� DQG� LGHDV� DERXW

GHYHORSPHQW� LQ�6RXWKHUQ�5KRGHVLD������²����·��-RXUQDO�RI�6RXWKHUQ�$IULFDQ�6WXGLHV��9RO����1R���

���²���

5DQJHU�� 7��� ������ 9RLFHV� IURP� WKH� 5RFNV�� QDWXUH�� FXOWXUH� DQG� KLVWRU\� LQ� WKH� 0DWRSRV� KLOOV� RI

=LPEDEZH��2[IRUG��-DPHV�&XUUH\

5RELQV�� 6��� ������ ¶&RQWHVWLQJ� WKH� VRFLDO� JHRPHWU\� RI� EXUHDXFUDWLF� VWDWH� SRZHU�� D� FDVH� VWXG\� RI� ODQG� XVH

SODQQLQJ�LQ�0DWDEHOHODQG��=LPEDEZH·��6RFLDO�'\QDPLFV��-XQH��8QLYHUVLW\�RI�&DSH�7RZQ

²²� ��6��� ������ C%UHDNLQJ�RXW�RI� WKH� VWUDLJKWMDFNHW�RI� WUDGLWLRQ�� WKH�SROLWLFV� DQG� UKHWRULF�RI� CGHYHORSPHQW� LQ

=LPEDEZH·��:RUOG�'HYHORSPHQW��9RO����1R�������²��

5RH�� (��� ������ ¶'HYHORSPHQW� 1DUUDWLYHV�� 2U� 0DNLQJ� WKH� %HVW� RI� %OXHSULQW� 'HYHORSPHQW·�� :RUOG

'HYHORSPHQW��9RO��������²���

²²� �� ������ C0RUH� WKHQ� WKH�SROLWLFV�RI�GHFHQWUDOL]DWLRQ�� ORFDO� JRYHUQPHQW� UHIRUP��GLVWULFW� GHYHORSPHQW� DQG

SXEOLF�DGPLQLVWUDWLRQ�LQ�=LPEDEZH·��:RUOG�'HYHORSPHQW��9RO��������²��

6$5'&��������¶6RLO�(URVLRQ��6RXWKHUQ�$IULFDQ�(QYLURQPHQWDO�,VVXHV·��&(3�)DFWVKHHW�����+DUDUH��6$5'&

6DXQGHU��'�+��������� ¶6RLO�SURGXFWLYLW\� LQ�UHODWLRQ�WR�URWDWLRQDO�DQG�RWKHU�FXOWXUDO�SUDFWLFHV·��3URFHHGLQJ�RI

WKH� �WK� $QQXDO� FRQIHUHQFH� RI� WKH� 3URIHVVLRQDO�2IILFHUV� RI� WKH�'HSDUWPHQW� RI�5HVHDUFK� DQG� 6SHFLDOLVW

6HUYLFHV��6DOLVEXU\������



��

6FRRQHV��������¶5DQJH�PDQDJHPHQW��VFLHQFH�DQG�SROLF\·�� LQ�0��/HDFK�DQG�5��0HDUQV��HGV���7KH�/LH�RI�WKH

/DQG��FKDOOHQJLQJ�UHFHLYHG�ZLVGRP�RQ�WKH�$IULFDQ�HQYLURQPHQW��/RQGRQ��-DPHV�&XUUH\

6FRRQHV��,��DQG�&RXVLQV��%���������¶7KH�VWUXJJOH�IRU�FRQWURO�RYHU�ZHWODQG�UHVRXUFHV�LQ�=LPEDEZH��6RFLHW\�DQG

1DWXUDO�5HVRXUFHV·��������²��

6FRRQHV�� ,��� ZLWK� &KLEXGX�� &��� &KLNXUD�� 6��� -HUDQ\DPD�� 3��� 0DFKDND�� '��� 0DFKDQMD�� :��� 0DYHG]HQJH�� %��

0RPEHVKRUD��%���0XGKDUD��0���0XG]LZR��&���0XULPEDULPED��)��� DQG�%��=LUHUH]D��������+D]DUGV�DQG

2SSRUWXQLWLHV��IDUPLQJ�OLYHOLKRRGV�LQ�GU\ODQG�$IULFD��/HVVRQV�IURP�=LPEDEZH��/RQGRQ��=HG�3UHVV

6FRWW��-���������6HHLQJ�OLNH�D�6WDWH��KRZ�FHUWDLQ�VFKHPHV�WR�LPSURYH�WKH�KXPDQ�FRQGLWLRQ�KDYH�IDLOHG�
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