
�
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'DQLHO�)��$XVWLQ�
'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV��)ORULGD�$WODQWLF�8QLYHUVLW\��%RFD�5DWRQ��)ORULGD��������GDXVWLQ#IDX�HGX�
�
�
�
$EVWUDFW�
�
7KLV�GLVFXVVLRQ�ZLOO�IRFXV�DWWHQWLRQ�RQ�VRPH�RI�WKH�IDFWRUV�WKDW�SHUPLW�DOLHQ�SODQWV�WR�EHFRPH�
SUREOHPV� WKURXJKRXW� WKH�ZRUOG�E\�XVLQJ�)ORULGD·V� LQWURGXFHG� VSHFLHV�DV� H[DPSOHV��6L[WHHQ�
VSHFLHV�WKDW�PD\�EHFRPH�IXWXUH�SUREOHPV�EDVHG�RQ�WKHLU�FXUUHQW�GLVWULEXWLRQV�DQG�GLVSHUVDO�
PHFKDQLVPV�DUH�SURILOHG��
�
�
�
,QWURGXFWLRQ�
�
)HZ�RI�WKH�LQWURGXFHG�DOLHQ��QRQ�QDWLYH��SODQWV�WKDW�DUH�HVWDEOLVKHG�LQ�WKH�8QLWHG�
6WDWHV� KDYH� VXFFHHGHG� LQ� GRPLQDWLQJ� RXU� QDWLYH� SODQW� FRPPXQLWLHV�� 3HUKDSV� EH�
FDXVH�D�VPDOO�SHUFHQWDJH�FDXVH�SUREOHPV�DQG�QRW�PDQ\�SHRSOH�NQRZ�QDWLYHV�IURP�
H[RWLFV�� OD\SHRSOH� DQG� VFLHQWLVWV� UDUHO\� XQGHUVWDQG� WKH� HQRUPLW\� RI� WKH� SUREOHPV�
WKHVH�IHZ�FDXVH��2QO\�+DZDLL�KDV�WKH�HTXDO�WR�WKH�HFRV\VWHP�GHYDVWDWLRQ�RFFXUULQJ�
LQ�)ORULGD�DV�D�UHVXOW�RI�WKHVH�LQYDVLYH�DOLHQ�VSHFLHV��0F.QLJKW�������8�6��&RQJUHVV�
������6FKPLW]�DQG�%URZQ�������6LPEHUORII���������
�
0LOOLRQV�RI�SODQWV�DUH� LPSRUWHG� LQWR�)ORULGD�DQQXDOO\�� ,Q������DORQH������PLOOLRQ�
SODQWV� SDVVHG� WKURXJK� WKH�0LDPL� ,QWHUQDWLRQDO�$LUSRUW�� 7KLV�0LDPL� SRUW� DGPLWV�
����RI�DOO�SODQW�VKLSPHQWV�LQWR�WKH�8QLWHG�6WDWHV��8�6��&RQJUHVV��������$ERXW����
RI�WKHVH�LPSRUWV�DUH�LQVSHFWHG��DQG�WKHQ�XVXDOO\�RQO\�DV�SRVVLEOH�FDUULHUV�RI�LQVHFW�
SHVWV��&HQWHU��������7KLV�IORRG�RI�QRQ�QDWLYH�SODQWV�LQWR�)ORULGD�LV�D�UHVXOW�RI�DF�
WLYH�DJULFXOWXUDO�DQG�KRUWLFXOWXUDO�LQGXVWULHV�����ELOOLRQ�D�\HDU�EXVLQHVVHV��8�6��&RQ�
JUHVV��������2Q�WKH�RSSRVLWH�VLGH�RI�WKH�HFRQRPLF�VFDOH��LW�FRVWV�)ORULGD·V�FLWL]HQV�
PDQ\�PLOOLRQV�RI�GROODUV� LQ�WD[HV�WR�FRPEDW� LQYDVLYH�H[RWLFV��7R�FRQWURO� MXVW�RQH�
VXEPHUVHG�DTXDWLF�SODQW� LQWURGXFHG�IURP�6UL�/DQND��K\GULOOD��+\GULOOD�YHUWLFLOODWD��/�
I���5R\OH���)ORULGD�QHHGHG������PLOOLRQ� LQ� ����� DQG�����PLOOLRQ� LQ� ����� �6FKDUGW�

��
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DQG�/XGORZ��������([RWLF�SODQWV� KDYH� FDXVHG� DQ� HFRQRPLF� GUDLQ� RQ� WKH�8QLWHG�
6WDWHV�RI�RYHU����ELOOLRQ�SHU�\HDU�VLQFH�������8�6��&RQJUHVV��������7R�P\�NQRZO�
HGJH��QR�RQH�KDV�ILJXUHG�H[DFWO\�KRZ�PXFK�PRQH\�WKHVH�SODQWV�FRVW�)ORULGD�WD[�
SD\HUV��
�
'HVSLWH�WKLV�PRQH\��QR�RQH�KDV�HYHU�FRPSLOHG�D�FRPSOHWH�VWDWHZLGH�OLVW�RI�H[RWLF�
SODQWV�RU�JLYHQ�DWWHQWLRQ�WR�WKH�ELRORJ\�DQG�HFRORJ\�RI�PRUH�WKDQ�D�KDQGIXO�RI�VSH�
FLHV�� 7KDW� ODFN� RI� DWWHQWLRQ�ZDV� H[DFWO\� WKH� DSSURDFK� QHHGHG� WR� GHVWUR\� )ORULGD�
HFRV\VWHPV��6XUHO\�QR�RQH�LQWHQGHG�WKDW�WR�KDSSHQ��EXW�LW�KDV��
�
,Q� WKH�PLGGOH� ����V��0RUWRQ� ������� DQG�$XVWLQ� �������� ZRUNLQJ� LQGHSHQGHQWO\��
FRPSLOHG�OLVWV�RI�H[RWLF�SODQWV�LQ�VRXWKHUQ�)ORULGD��0RUWRQ�FRQFHQWUDWHG�RQ�WKRVH�
SUREOHP� H[RWLFV� LQ� 0LDPL�'DGH� DQG� 0RQURH� FRXQWLHV�� ZKLOH� $XVWLQ� H[DPLQHG�
WKHP�LQ�WKH�VRXWKHDVWHUQ�FRXQWLHV�RI�0LDPL�'DGH��%URZDUG��3DOP�%HDFK��0DUWLQ��
DQG�6W��/XFLH��$OPRVW� WZR�GHFDGHV�KDYH�SDVVHG� VLQFH� WKRVH� OLVWV�ZHUH�SXEOLVKHG��
7KHUH�LV�D�QHHG�WR�XSGDWH�WKRVH�FRPSLODWLRQV�EHFDXVH�WKH�VLWXDWLRQ�KDV�ZRUVHQHG�
�VHH� $XVWLQ� HW� DO�� ������ -RKQVRQ� DQG� 2OPVWHG� ������ $XVWLQ� HW� DO�� ������ $XVWLQ�
��������
�
6LQFH�WKHVH�RULJLQDO�SDSHUV�ZHUH�SXEOLVKHG��LW�KDV�EHFRPH�FOHDU�WKDW�ZH�FDQQRW�SUH�
GLFW�WKH�FKDQJHV�WKDW�RFFXU�RYHU�VKRUW�WLPH�VSDQV��7KHUH�DUH�QRZ�SODQWV�QDWXUDO�
L]HG�WKDW�QHLWKHU�0RUWRQ�QRU�$XVWLQ�OLVWHG��H�J��� ODXUHO�OHDI�ILJ��)LFXV�PLFURFDUSD�/�I���
DQG�HDUOHDI�DFDFLD� �$FDFLD�DXULFXOLIRUPLV�%HQWK����7R�GUDZ�DWWHQWLRQ� WR� WKH�SUREOHPV�
FDXVHG�E\� DOLHQ�SODQWV�� WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO� �)/(33&��� D� QRQ�
SURILW�RUJDQL]DWLRQ�IRXQGHG�LQ�������KDV�FRPSLOHG�OLVWV�RI�WKH�PRVW�LQYDVLYH�QRQ�
QDWLYH�VSHFLHV�NQRZQ�LQ�WKH�VWDWH��6SHFLHV�FRQVLGHUHG�KHUH�DUH�WDNHQ�IURP�WKH�������
OLVW��)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO��������
�
�
([RWLFV���:KDW�LV�WKH�3UREOHP"�
�
2QH�QHHG�QRW� H[DPLQH� WKH� OLWHUDWXUH� RU� JDWKHU� FDUHIXO� VFLHQWLILF� GDWD� WR� VHH� WKDW��
DOLHQ�SODQWV�DUH�FDXVLQJ�SUREOHPV�LQ�QDWLYH�FRPPXQLWLHV��%\�VLPSO\�ORRNLQJ�RXW�D�
FDU�ZLQGRZ�ZKLOH�GULYLQJ�GRZQ�WKH�KLJKZD\��DQ\�QRYLFH�FDQ�VHH�WKDW�WKH�PDVV�RI�
QRQ�QDWLYH�SODQWV� LV� SK\VLFDOO\� FURZGLQJ�RXW� WKH�QDWLYHV��0DVVHV�RI� H[RWLF�SODQWV�
RIWHQ�GRPLQDWH�ODQG�EH\RQG�PDQLFXUHG�URDGVLGHV�WKURXJKRXW�)ORULGD��
�
7KH� LGHD� WKDW� H[RWLFV� FDXVH� HFRORJLFDO� SUREOHPV�KDV� DOVR�EHJXQ� WR� DSSHDU� LQ�QD�
WLRQDO��QRQ�VFLHQWLILF�SXEOLFDWLRQV��0DFN�������4XDPPHQ�������3DQNRZVNL��������
)LVKHU��������,Q�VSLWH�RI�DOO�WKH�SXEOLFLW\�JLYHQ�WR�KHDOWK�DQG�HFRORJLFDO�SUREOHPV�
FDXVHG�E\�H[RWLF�RUJDQLVPV��DQG�WR�WKH�FRVW�RI�WKHVH�WR�WKH�WD[SD\HU��6FKDUGW�DQG�
6FKPLW]� ������� VRPH� LQGLYLGXDOV� VWLOO� PDLQWDLQ� WKDW� WKH\� FDXVH� QR� GLIILFXOWLHV�
�5RVHQ��������
�
7KH� WHUPV� ´DOLHQµ� DQG� ´H[RWLFµ� UHIHU� WR� RUJDQLVPV� WKDW� KDYH� EHHQ� PRYHG� LQWR�



�������

)ORULGD�DFFLGHQWDOO\�RU�SXUSRVHIXOO\�DQG�KDYH�HVWDEOLVKHG�SRSXODWLRQV��UHSURGXFLQJ�
HLWKHU�VH[XDOO\�RU�YHJHWDWLYHO\��L�H���KDYH�EHFRPH�QDWXUDOL]HG�LQ�)ORULGD��1RW�DOO�UH�
SRUWV�LQ�WKH�OLWHUDWXUH�DUH�UHOLDEOH�VLQFH�WKHUH�LV�RIWHQ�QR�GLVWLQFWLRQ�PDGH�EHWZHHQ�
QDWXUDOL]HG� �UHSURGXFLQJ�ZLWKRXW�KXPDQV�� DQG�SHUVLVWHQW� �QRW� UHSURGXFLQJ�� IURP�
FXOWLYDWLRQ�� 7KHUH� LV�� KRZHYHU�� RIWHQ� D� UHJLRQDO� GLIIHUHQFH� EHWZHHQ� SRSXODWLRQV��
)RU� H[DPSOH��%LVFKRILD�MDYDQLFD�%OXPH�ZDV�QRW� UHSURGXFLQJ� LQ�3DOP�%HDFK�&RXQW\�
LQ������EXW�KDV�EHHQ�UHSURGXFLQJ�LQ�0LDPL�'DGH�DQG�%URZDUG�FRXQWLHV�VLQFH�WKH�
ODWH�����V��(DFK�VLWH�PXVW�EH�VWXGLHG�LQGLYLGXDOO\�DQG�PD\�FKDQJH�GUDVWLFDOO\�ZLWKLQ�
VKRUW�SHULRGV�RI�WLPH��
�
0DQ\�IDFWRUV�FRQWULEXWH�WR�WKH�SUREOHPV�RI�DOLHQ�SODQWV�LQ�)ORULGD��7KH�IROORZLQJ�
DUH�DPRQJ�WKRVH�WKRXJKW�WR�EH�RI�KLJK�LPSRUWDQFH��
�
1XPEHUV��
�
$W� OHDVW� ����RI�)ORULGD·V� VRXWKHUQPRVW� IORUD� �FD�� ���� RI� ����� VSHFLHV�� LV� H[RWLF�
�/RQJ�DQG�/DNHOD�������0RUWRQ�������$XVWLQ��������6RPH�������RU�PRUH�RI�WKH�
3DQKDQGOH�IORUD��FD�������RI������VSHFLHV��LV�H[RWLF��&OHZHOO��������7KH�FRPELQHG�
OLVWV�RI�0RUWRQ���������$XVWLQ���������:XQGHUOLQ���������&OHZHOO���������DQG�:DUG�
�������EULQJV�WKH�WRWDO�QXPEHU�RI�SODQWV�LQWURGXFHG�WR�)ORULGD�DQG��HVFDSLQJ�FXOWL�
YDWLRQ�WR�����VSHFLHV��6LQFH�������PRUH�HVFDSHG�SODQWV�KDYH�EHHQ�IRXQG�DQG�WKH�
OLVW�QRZ�VWDQGV�DW�RYHU������DOLHQ�VSHFLHV�LQ�RXU�IORUD��DERXW�KDOI�RI�WKHVH�DUH�LQYD�
VLYH�WR�VRPH�GHJUHH��'��$XVWLQ�DQG�'��:DUG��XQSXEO��GDWD���,I�:DUG·V�FRQVHUYDWLYH�
QXPEHU�LV�XVHG��LW�PHDQV�WKDW�EHWZHHQ����DQG�����RI�WKH�IORUD�LQ�WKH�VWDWH�LV�H[�
RWLF��7KH�ILJXUHV�DUH�QRW�H[DFW�EHFDXVH�:XQGHUOLQ��������DQG�:DUG��������GLVDJUHH�
RQ� WKH� QXPEHU� RI� )ORULGD� SODQW� VSHFLHV� ������ YV�� �������:KDWHYHU� WKH� QXPEHU�
XVHG��WKHVH�IRUHLJQ�SODQWV�KDYH�DQ�RYHUZKHOPLQJ�SRWHQWLDO�WR�FKDQJH�WKH�YHU\�IDE�
ULF�RI�)ORULGD·V�HFRV\VWHPV��,Q�PDQ\�DUHDV��WKH�ODQGVFDSH�KDV�DOUHDG\�FKDQJHG�GUD�
PDWLFDOO\��(YHQ�ZRUVH��GDWD�DUH�DYDLODEOH�RQO\�IRU�WKH�QXPEHUV�RI�VSHFLHV��QRW�IRU�
ELRPDVV�RU�QXPEHUV�RI�LQGLYLGXDOV��)XUWKHUPRUH��WKHUH�LV�OLWWOH�LQIRUPDWLRQ�RQ�WKH�
HIIHFWV�RI�H[RWLFV� LQ�PRVW�KDELWDW� W\SHV��SDUWLFXODUO\�FRPPXQLW\� LQWHUDFWLRQV� VXFK�
DV�IRRG�ZHEV��SROOLQDWLRQ�V\VWHPV��DQG�VHHG�DQG�IUXLW�GLVSHUVDO��
�
7LPH��
�
,Q�SUHSDULQJ�WKHLU�SDSHUV��0RUWRQ��������DQG�$XVWLQ��������XVHG�KLVWRULFDO�GRFX�
PHQWV��DOWKRXJK�QRW�DOZD\V�WKH�VDPH��0RUWRQ�UHOLHG�KHDYLO\�RQ�UHFRUGV� IURP�WKH�
����V�ZKLOH�$XVWLQ�DOVR�XVHG�GRFXPHQWV�JRLQJ�EDFN�WR�WKH�����V��
�
:H�NQRZ�WKDW�SHRSOH�KDYH�EHHQ�PRYLQJ�SODQWV�KHUH�VLQFH�DERXW������ZKHQ�)ORU�
LGD�ZDV� RIILFLDOO\� GLVFRYHUHG� E\�(XURSHDQV�� 7KLV�PRYHPHQW� RI� SODQWV� FRQWLQXHV�
WRGD\��7KH� UDWH�RI� LQWURGXFWLRQ�KDV�SUREDEO\�EHHQ�DFFHOHUDWLQJ� VLQFH� WKH� WLPH�RI�
(XURSHDQ�DUULYDO��7RGD\��ODUJH�LQGXVWULHV�DUH�GHYRWHG�WR�SODQW�LPSRUWDWLRQ��
�
6RXUFHV��

$XVWLQ�
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$V�PLJKW�EH�H[SHFWHG��WKH�DOLHQ�IORUDV�GLIIHU�EHWZHHQ�QRUWKHUQ�DQG�VRXWKHUQ�)ORU�
LGD��6RXWKHUQ�)ORULGD�LQWURGXFWLRQV�DUH�PRVWO\�IURP�WURSLFDO�VRXUFHV��VXFK�DV�WURSL�
FDO�$PHULFD��$IULFD��$VLD��DQG�$XVWUDOLD��1RUWKHUQ�)ORULGD�LQWURGXFWLRQV�WHQG�WR�EH�
IURP�PRUH�WHPSHUDWH�DUHDV�RI�(XURSH��(XUDVLD��DQG�(DVW�$VLD��,QYDVLYH�VSHFLHV�LQ�
)ORULGD�XVXDOO\�WKULYH�XQGHU�FRQGLWLRQV�VLPLODU�WR�WKRVH�LQ�WKHLU�KRPHODQGV��
�
0RVW�RI�WKH�SODQWV�FRQVLGHUHG�LQYDVLYH�LQ�)ORULGD�DUH�GHULYHG�HLWKHU�GLUHFWO\�RU�LQGL�
UHFWO\�IURP�FXOWLYDWLRQ��VHH�6FKPLW]�DQG�%URZQ��������$SSHQGL[���7KH�PDMRULW\�RI�
WKH�VSHFLHV�OLVWHG�LQ�WKH�DSSHQGL[��FD�������ZHUH�LQWURGXFHG�IRU�RUQDPHQWDO�KRUWL�
FXOWXUH��$�IHZ�ZHUH�EURXJKW�LQ�DV�DQLPDO�IRGGHU�DQG�VRLO�VWDELOL]HUV��RU�DFFLGHQWDOO\�
DV�FRQWDPLQDQWV�LQ�VSHFLHV�LQWURGXFHG�IRU�RWKHU�UHDVRQV��7KLV�DVSHFW�RI�LPSRUWHG�
SODQWV� KDV� QRW� EHHQ� DGGUHVVHG� E\� WKH� DJULFXOWXUDO� DJHQFLHV� UHVSRQVLEOH� IRU� RUQD�
PHQWDO�KRUWLFXOWXUH��,Q�PRVW�FDVHV�� WKHVH�DJHQFLHV�DUH�QRW�DZDUH�RI� WKH�SUREOHPV�
WKH\�KDYH� FDXVHG��$Q� HGXFDWLRQ� SURJUDP� VKRXOG� EH� VWDUWHG� WR�PDNH� FROOHJH� DQG�
XQLYHUVLW\�KRUWLFXOWXUDO�VWDII�DQG�FRXQW\�H[WHQVLRQ�VWDII�FRJQL]DQW�RI�WKH�SUREOHPV�
DOUHDG\�EHLQJ�FDXVHG�E\�LQYDVLYH�H[RWLF�SODQWV��DQG�WR�ZDUQ�DERXW�WKH�QHJDWLYH�HFR�
ORJLFDO�UDPLILFDWLRQV�RI�WKHLU�XVH��
�
,QVXODU�HIIHFW�
�
7KH�KLVWRU\�RI�)ORULGD�PDNHV�WKH�VWDWH�HVSHFLDOO\�SURQH�WR�LQYDVLRQ�E\�IRUHLJQ�RU�
JDQLVPV��%LRJHRJUDSKLF�WKHRU\�VD\V�WKDW�GLYHUVLW\�GHFUHDVHV�DORQJ�DQ�LQVXODU�JUDGL�
HQW� �0DF$UWKXU� DQG�:LOVRQ� �������%HFDXVH� RI� LWV� JHRORJLFDO� KLVWRU\�� WKH� )ORULGD�
ELRWD� LV� HIIHFWLYHO\� WKDW� RI� DQ� LVODQG� FKDLQ�� 6LPEHUORII� ������� FRQWHQGV� WKDW� WKH�
VRXWKHUQ�WKLUG�RI�WKH�SHQLQVXOD�UHPDLQV�D�KDELWDW�LVODQG��´��ERXQGHG�RQ�WKUHH�VLGHV�
E\�ZDWHU��WKH�IRXUWK�VLGH�E\�IURVW��DQG�W\SLILHG��DV�DUH�RFHDQLF�LVODQGV��E\�DQ�LPSRY�
HULVKHG� QDWLYH� IORUD� DQG� IDXQD�µ� 3ODQW� GLYHUVLW\� WKHUHIRUH�� VKRXOG� GHFUHDVH� GRZQ�
WKH� SHQLQVXOD� DV� GRHV� DQLPDO� GLYHUVLW\� �6LPEHUORII� ������� 7KH� IHZ� GDWD� WKDW� DUH�
DYDLODEOH� �)LJ�� ��� LQGLFDWH� D� ORZHU� VSHFLHV� ULFKQHVV� LQ� VRXWKHUQ� WKDQ� LQ� QRUWKHUQ�
)ORULGD� QDWLYH� SODQWV�� 7KH� IDXQD� DQG� IORUD� RI� )ORULGD� FRQIRUP� WR� ELRJHRJUDSKLF�
WKHRU\��%LRJHRJUDSKLF�WKHRU\�DOVR�VWDWHV�WKDW�XQVDWXUDWHG�ELRWDV�DUH�PRUH�SURQH�WR�
LQYDVLRQ�IURP�LQWURGXFHG�VSHFLHV��7KLV�LQVXODU�HIIHFW�LV�DW�OHDVW�SDUW�RI�WKH�UHDVRQ�
)ORULGD�KDV�VXFK�D�GUDPDWLF�SUREOHP�ZLWK�H[RWLF�SODQWV�DQG�DQLPDOV���
�
+DELWDW�DOWHUDWLRQ�
�
6LPEHUORII��������DQG�RWKHUV�KDYH�SRLQWHG�RXW�WKDW�)ORULGD�KDV�PDQ\�KDELWDWV�FUH�
DWHG� DQG�GLVWXUEHG�E\�KXPDQV��'LVWXUEDQFH�KDV�EHHQ� FDXVHG�E\� WKH� ORZHULQJ� RI�
ZDWHU�WDEOHV��ILUHV��DJULFXOWXUH��KRUWLFXOWXUH��XUEDQL]DWLRQ��SODQWHG�IRUHVWV�� URDGV��D�
JURZLQJ�UHVLGHQW�SRSXODWLRQ��DQG�DQ�HQRUPRXV�WUDQVLHQW�WRXULVW�SRSXODWLRQ��)ORU�
LGD� DOVR� KDV� VHYHUDO� HQYLURQPHQWV� ZKHUH� GLVWXUEDQFH� LV� SDUW� RI� WKH� QRQ�KXPDQ�
�W\SLFDOO\� FDOOHG�´QDWXUDOµ��RUGHU��7KHVH�KDELWDWV� DUH�EHDFKHV�� SLQHODQGV��PDUVKHV��
SUDLULHV��DQG�VZDPSV�ZKHUH�WKHUH�LV�D�GUDPDWLF�ZHW�GU\�F\FOH��,Q�RWKHU�ZRUGV��YLU�
WXDOO\�DOO�RI�)ORULGD·V�QDWLYH�KDELWDWV�DUH�PDLQWDLQHG�E\�SHULRGLF�GLVWXUEDQFH�UDQJLQJ�
IURP�D�WUHHIDOO�WR�ILUHV�WR�KXUULFDQHV��*RUGRQ��������UHFHQWO\�HODERUDWHG�RQ�WKH�LP�
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SDFWV�RI�WKH�PRVW�LQYDVLYH�H[RWLFV�LQ�)ORULGD��6KH�IRXQG�WKDW�QXPHURXV�VWUXFWXUDO��
SK\VLRORJLFDO��DQG�JHRFKHPLFDO�FKDQJHV�WDNH�SODFH�EHIRUH�DQG�DIWHU�DOLHQ�RUJDQLVPV�
LQYDGH��([RWLF�SODQWV� WKULYH� ILUVW� RQ� GLVWXUEHG� DQG� FUHDWHG� KDELWDW�� VXEVHTXHQWO\��
WKH\�DUH�SURQH�WR�LQYDGH�OHVV�GLVWXUEHG�QDWLYH�HFRV\VWHPV��
�
$GGLWLRQDO�FRPSOLFDWLRQV�
�
,PSRUWDWLRQ�RI�RUQDPHQWDO�SODQWV�SUHVHQWV�DQRWKHU�DVSHFW�WKDW�LV�OLWWOH�DSSUHFLDWHG��
%RWK�LQVHFW�SHVWV�DQG�SODQW�SDWKRJHQV�DUH�VRPHWLPHV�DFFLGHQWDOO\�LQWURGXFHG�DORQJ�
ZLWK�WKHVH�SODQWV��7UDGLWLRQDOO\��RQO\�WKRVH�RUJDQLVPV�ZLWK�D�SRWHQWLDO�IRU�DGYHUVH�
LPSDFW�RQ�DJULFXOWXUH�KDYH�EHHQ�RI�FRQFHUQ��EXW�RWKHU�GHYDVWDWLQJ�VLWXDWLRQV�DIIHFW�
QDWLYH� HFRV\VWHPV�� )RU� H[DPSOH��&DFWREODVWLV�FDFWRUXP� �/HSLGRSWHUD�� 3\UDOLGDH�� LV� D�
PRWK�GHYRXULQJ�WKH�QDWLYH�FDFWXV�2SXQWLD��ERWK�RXU�FRPPRQ�DQG�HQGDQJHUHG�VSH�
FLHV�� 7KLV� SHVW� PRWK� ZDV� SUREDEO\� LQWURGXFHG� DFFLGHQWDOO\� RQ� LPSRUWHG�2SXQWLD�
EURXJKW�LQWR�)ORULGD�RQ�D�PDVVLYH�VFDOH�E\�WKH�QXUVHU\�LQGXVWU\��3HPEHUWRQ���������
$QRWKHU� UHFHQW� H[DPSOH� LQYROYHV� WKH�EHHWOH�0HWDPDVLXV�FDOOL]RQD� �&ROHRSWHUD��&XU�
FXOLRQLGDH���ILUVW�GLVFRYHUHG�LQ������LQ�D�)ORULGD�QXUVHU\�RI�FXOWLYDWHG�%URPHOLDFHDH�
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)LJXUH���� �6SHFLHV� DEXQGDQFH�E\� VLWH�RQ� WKH�)ORULGD�SHQLQVXOD� UHODWLYH� WR� ODWL�
WXGH��6LWH�FRGHV��$��$UFKEROG�%LRORJLFDO�6WDWLRQ��$S��$SDODFKLFROD�1DWLRQDO�(V�
WXDULQH� UHJLRQ�� %�� %LJ� 3LQH� .H\�� &�� &DSH� &DQDYHUDO� UHJLRQ�� )�� )DNDKDWFKHH�
6WUDQG�6WDWH�3UHVHUYH��+��+LJKODQGV�+DPPRFN�6WDWH�3DUN��-��-RQDWKDQ�'LFNLQ�
VRQ�6WDWH�3DUN��6��6DQGV�.H\��
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�2·%ULHQ�HW�DO����������7KH�VSHFLHV�KDV�VXEVHTXHQWO\��VSUHDG�WR�VHYHUDO�FRXQWLHV�DQG�
UDYDJHG�VHYHUDO�QDWLYH�VSHFLHV�RI�7LOODQGVLD��%RWK�RI�WKHVH�LQVHFWV�KDYH�WKH�SRWHQWLDO�
WR�H[WLUSDWH�VHYHUDO�VSHFLHV�IURP�WKH�IORUD�RI�)ORULGD��
�
�
3UREOHP�&DWHJRULHV�
�
1XPHURXV�ZD\V�KDYH�EHHQ�GHYLVHG�WR�FDWHJRUL]H�SUREOHP�H[RWLF�SODQWV��2QH�FRP�
PRQ�ZD\�KDV�EHHQ� WR�FRQVLGHU� WKHP�DV� DJULFXOWXUDO� DQG� ODZQ�ZHHGV�� DQG�KHDOWK�
LPSDLULQJ�ZHHGV��
�
$JULFXOWXUDO�DQG�ODZQ�ZHHGV�
�
6RPH� VSHFLHV� FDXVH� QR� NQRZQ� SUREOHPV� WR� QDWLYH� KDELWDWV�� H�J��� GD\� IORZHU�
�&RPPHOLQD�GLIIXVD�%XUP�I����6SHFLHV�WKDW�DUH�FRQVLGHUHG�EHQLJQ�LQ�QDWLYH�HFRV\VWHPV�
DUH�RIWHQ�FRQVLGHUHG� WKH�ZRUVW�SHVWV�E\�SHRSOH�FRQFHUQHG�ZLWK� DJULFXOWXUH��ZHOO�
PDQLFXUHG�ODZQV��DQG�RUQDPHQWDO�ODQGVFDSHV��+ROP�HW�DO���������+RZ�´EDGµ�DQ\�
SDUWLFXODU�VSHFLHV�LV�FRQVLGHUHG�GHSHQGV�RQ�WKH�YLHZSRLQW�RI�WKH�REVHUYHU��3HRSOH�
FRQFHUQHG�ZLWK�KXPDQ�RQO\�DIIDLUV�GR�QRW�FRQVLGHU�WKH�VDPH�WD[D�KDUPIXO�DV�WKRVH�
FRQFHUQHG�ZLWK�QDWLYH�HFRV\VWHPV��
�
+HDOWK�LPSDLULQJ�ZHHGV��
�
6FLHQWLVWV�KDYH� ORQJ�EHHQ�ZULWLQJ�RI� WKH�KHDOWK� UHODWHG� DQG� HFRORJLFDO� LPSDFWV�RI�
WUDQVSRUWLQJ� RUJDQLVPV� IURP� RQH� DUHD� WR� DQRWKHU� �/D\FRFN� ������ &XGGLK\� DQG�
6WRQH� ������� )RU� H[DPSOH��$FDFLD��&DVXDULQD��&HVWUXP��-DVPLQXP��/DQWDQD��/LJXVWUXP��
/RQLFHUD��0HODOHXFD��0HOLD��DQG�6FKLQXV�DUH�PDMRU�VRXUFHV�RI� UHVSLUDWRU\� DQG�GHUPDWR�
ORJLFDO�SUREOHPV� LQ�SHRSOH� �3HUNLQV�DQG�3D\QH�������/DPSH�DQG�0F&DQQ���������
0HODOHXFD�LV�DOVR�FURZGLQJ�RXW�QDWLYH�FRPPXQLWLHV�LQ�WKH�(YHUJODGHV��&HQWHU�HW�DO��
�������
�
7KH�)/(33&�OLVW�RI� LQYDVLYH�VSHFLHV�FDWHJRUL]HV� WKH�VSHFLHV�EDVHG�RQ�HFRV\VWHP�
GHJUDGDWLRQ��)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO��������7KHLU�&DWHJRU\�,�UDQN�FRQ�
WDLQV�VSHFLHV�´WKDW�DUH� LQYDGLQJ�DQG�GLVUXSWLQJ�QDWLYH�SODQW� FRPPXQLWLHV� LQ�)ORU�
LGD�µ�7KH�VHFRQG�JURXS��&DWHJRU\�,,��FRQWDLQV�VSHFLHV�WKDW�KDYH�´VKRZQ�D�SRWHQWLDO�
WR� LQYDGH�DQG�GLVUXSW�QDWLYH�SODQW�FRPPXQLWLHV� >DQG@�KDYH�D�UHDO�SRWHQWLDO� WR�EH�
FRPH� UDQNHG� DV�&DWHJRU\� ,�� EXW� KDYH� QRW� \HW� LQYDGHG�QDWXUDO� )ORULGD� FRPPXQL�
WLHV�µ�
�
�
6RPH�3UREOHP�6SHFLHV�
�
7KH������)/(33&�´/LVW�RI�)ORULGD·V�0RVW�,QYDVLYH�6SHFLHVµ�FRQWDLQV����VSHFLHV�
LQ�&DWHJRU\�,��$SSHQGL[���6SDFH�SHUPLWV�FRPPHQWV�RQ�RQO\�D�IHZ�´QHZµ�SUREOHP�
WD[D�� 7KHVH� SODQWV� ZHUH� VHOHFWHG� IRU� GLVFXVVLRQ� EHFDXVH� WKH\� PD\� EHFRPH� WKH�



�������

ZRUVW� SUREOHPV� LQ� WKH� IXWXUH�� SRVVLEO\� HFOLSVLQJ� )ORULGD·V� IDPRXV� WULR� RI� WUHHV��
QDPHO\� $XVWUDOLDQ� SLQH� �&DVXDULQD�VSS���� %UD]LOLDQ� SHSSHU� �6FKLQXV� WHUHELQWKLIROLXV�
5DGGL���DQG�PHODOHXFD��0HODOHXFD�TXLQTXHQHUYLD��&DY���6�7��%ODNH���7KLV�WULR�LV�VSHFLIL�
FDOO\� H[FOXGHG� KHUH�� VHH� -RKQVRQ� DQG� 2OPVWHG� ������� DQG� 6FKPLW]� DQG� %URZQ�
�������IRU�OLWHUDWXUH�RQ�WKHVH��
�
$LU� SRWDWR� �'LRVFRUHD�EXOELIHUD�/���'LRVFRUHDFHDH��� �7KLV� YLQH� LV� D�QDWLYH�RI� VRXWK�
HDVWHUQ�$VLD�DQG�ZHVWHUQ�$IULFD��LW�ZDV�VHQW�E\�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
�86'$��WR�)ORULGD�KRUWLFXOWXULVW�+HQU\�1HKUOLQJ�LQ�������0RUWRQ��������$FFRUG�
LQJ�WR�1HKUOLQJ��´ZLWK�WKH�H[FHSWLRQ�RI�NXG]X�YLQH�,�KDYH�QHYHU�VHHQ�D�PRUH�DJ�
JUHVVLYH�DQG�GDQJHURXV�ZHHG�LQ�)ORULGDµ��0RUWRQ��������3ODQWV�DUH�VWLOO�JURZQ�IRU�
RUQDPHQW��7KH�YLQHV�DUH�LQYDGLQJ�ZLOG�WUDFWV�LQ�)DNDKDWFKHH�6WUDQG�6WDWH�3UHVHUYH�
�&ROOLHU�&RXQW\���&DVWHOORZ�+DPPRFN�1DWXUH�&HQWHU� �0LDPL�'DGH�&RXQW\���DQG�
PDQ\� RWKHU� SODFHV� LQ� WKH� SHQLQVXOD� DQG� WKH� 3DQKDQGOH� �VHH� 6FKPLW]� DQG�%URZQ�
������PDS�S�������
�
%LVFKRILD� �%LVFKRILD�MDYDQLFD�%OXPH��(XSKRUELDFHDH����7KH�WUHHV�DUH�QDWLYH�WR�WURSL�
FDO�VRXWKHDVWHUQ�$VLD�� IURP�,QGLD��FHQWUDO�&KLQD��DQG�0DOHVLD�HDVWZDUG�WR�WKH�3D�
FLILF��3ODQWV�ZHUH�ILUVW�QRWHG�LQ�WKH�ZLOG�LQ�0LDPL�'DGH�&RXQW\�LQ�WKH�HDUO\�����V�
�0RUWRQ��������7UHHV�ZHUH� SODQWHG� LQ�+DZDLL� IURP� WKH� ����V� WR� ����V�� DQG� DUH�
QRZ�QDWXUDOL]HG�DQG�VSUHDGLQJ��:DJQHU�HW�DO���������
�
7KHVH�WUHHV�DUH�QRZ�RQH�RI�WKH�PDMRU�FRPSRQHQWV�RI�&DVWHOORZ�+DPPRFN�1DWXUH�
&HQWHU� LQ�0LDPL�'DGH�&RXQW\� �0ROQDU� �������%LUGV� GLVSHUVH� WKH� IUXLWV� �0RUWRQ�
�������7KH�WUHHV�KDYH�UHFHQWO\�EHHQ�IRXQG�VSUHDGLQJ�E\�VHHG�LQ�%URZDUG�DQG�3DOP�
%HDFK�FRXQWLHV��$XVWLQ��XQSXEO��GDWD���
�
%XUPD�UHHG�RU�VLON�UHHG��1H\UDXGLD�UH\QDXGLDQD��.XQWK��+LWFKF���3RDFHDH����7KLV�LV�
D�QDWLYH�RI�VRXWKHUQ�$VLD��:DWVRQ�DQG�'DOOZLW]��������(YHQ�EHIRUH�+XUULFDQH�$Q�
GUHZ�KLW�0LDPL� LQ� ������ WKHVH� JLDQW� JUDVVHV�ZHUH� VSUHDG� DFURVV� WKH�SLQHODQGV�RI�
0LDPL�'DGH�&RXQW\��)LUH��D�QRUPDO�DQG�HVVHQWLDO�FRPSRQHQW�RI�SLQHODQG�PDQDJH�
PHQW�DQG�PDLQWHQDQFH��LV�VXVSHFWHG�RI�VSUHDGLQJ�WKLV�H[RWLF�SHVW��7KHUH�DUH�OLWHU�
DOO\�VTXDUH�PLOHV�RI�0LDPL�'DGH�&RXQW\�SDUN�ODQGV�ZKHUH�WKH�VKUXE�OD\HU�LV�QRZ�
GRPLQDWHG�E\�WKLV�JUDVV��$V�WKH�JUDVV�SUROLIHUDWHV��LW�VKDGHV�DQG�RXW�FRPSHWHV�WKH�
PDQ\�HQGHPLF�DQG�HQGDQJHUHG�KHUEV�DQG�VKUXEV� LQ� WKH� UHJLRQ��5HFHQWO\��%XUPD�
UHHG�ZDV� IRXQG�RQ�WKH�ZHVWHUQ�ERUGHU�RI� WKH�)DNDKDWFKHH�6WUDQG�6WDWH�3UHVHUYH�
�&��'X7RLW��SHUV��FRPP���������DQG�LQ�%LJ�&\SUHVV�1DWLRQDO�3UHVHUYH��ERWK�LQ�&RO�
OLHU�&RXQW\� �VHH�6FKPLW]�DQG�%URZQ�������PDS�S������� �$�VWXG\� LV�XQGHU�ZD\�DW�
)ORULGD� $WODQWLF� 8QLYHUVLW\� �)$8��� ZLWK� WKH� FRRSHUDWLRQ� RI� WKH� 0LDPL�'DGH�
&RXQW\� 'HSDUWPHQW� RI� (QYLURQPHQWDO� 5HVRXUFH� 0DQDJHPHQW�� WR� OHDUQ� PRUH�
DERXW�WKH�VSHFLHV�DQG�LWV�SRVVLEOH�FRQWURO���
�
&DUURWZRRG� �&XSDQLRSVLV�DQDFDUGLRLGHV��$��5LFK���5DGON���6DSLQGDFHDH����2ULJLQDOO\�DQ�
HQGHPLF�WR�QRUWKHUQ�DQG�HDVWHUQ�$XVWUDOLD��WKHVH�WUHHV�VHHP�WR�KDYH�EHHQ�LQ�FXOWL�
YDWLRQ� LQ�)ORULGD� VLQFH� WKH�����V� �2OLYHU��������1R� LQGLYLGXDOV�ZHUH� VHHQ� LQ� WKH�
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ZLOG�XQWLO�WKH�ODWH�����V�DQG�HDUO\�����V��7KH\�KDYH�EHHQ�NQRZQ�IURP�WKH�ZLOG�LQ�
0DUWLQ�&RXQW\� VLQFH�DERXW������DQG�3DOP�%HDFK�&RXQW\� VLQFH� ������7KH�PDQ\�
ODUJH� VHHGOLQJV� RI� FDUURWZRRG� WKDW� RFFXU� RQ� 6DUDVRWD� %D\�� 6DUDVRWD�� WKUHDWHQ� WR�
VKDGH�RXW�WKH�PDQJURYHV�ZLWKLQ�WKH�QH[W�IHZ�\HDUV��(��)UHHPDQ��SHUV��FRPP����
�
(DFK� VXPPHU�� VWXGHQWV� DW�)$8�ZDWFK� ILVK� FURZV� HDWLQJ� WKH�ZKROH� IUXLWV�� VHHGV��
DQG�DULOV�RI�FDUURWZRRG��0RFNLQJELUGV�DOVR�FDUU\�RII�DQG�FRQVXPH�VHHGV�DQG�DULOV��
DQG�GRXEWOHVV�RWKHU�ELUGV�WDNH�WKHP�DOVR��6HHGOLQJV�DUH�QRZ�IUHTXHQW�LQ�D�JURZLQJ�
QXPEHU� RI�ZLOG� DUHDV� LQ� VRXWKHDVWHUQ� DQG� VRXWKZHVWHUQ� )ORULGD�� 7KLV� VSHFLHV� LV�
VSUHDGLQJ��/RFNKDUW�HW�DO���������DV�$FDFLD�DXULFXOLIRUPLV�%HQWK��GLG�������\HDUV�DJR��
DQG� SURPLVHV� WR� EH� DQ� HTXLYDOHQW� RI� %UD]LOLDQ� SHSSHU� �VHH� 6FKPLW]� DQG� %URZQ�
������PDS�S�������
�
&DWFODZ�PLPRVD� �0LPRVD�SLJUD�/���)DEDFHDH����$OWKRXJK�WKHUH�ZHUH�VRPH�ROG�KHU�
EDULXP�VSHFLPHQV�WKRXJKW�WR�KDYH�FRPH�IURP�FXOWLYDWLRQ��WKLV�WURSLFDO�$PHULFDQ�
VSHFLHV� ZDV� EURXJKW� WR� HYHU\RQH·V� DWWHQWLRQ� EDFN� LQ� WKH� HDUO\� ����V�� 7KH� ILUVW�
SODQWV� ZHUH� VHHQ� ZKHUH� WKH� )ORULGD� 7XUQSLNH� FURVVHV� WKH� /R[DKDWFKHH� 5LYHU� LQ�
0DUWLQ�&RXQW\���7KH�SULFNO\�VKUXEV�ZHUH�ODWHU�IRXQG�VFDWWHUHG�GRZQ�WKH�ULYHUVLGH�
DORQJ�WKH�FDQRH�WUDLO�OHDGLQJ�WR�7UDSSHU�1HOVRQ
V�ROG�KRPH�VLWH�LQ�-RQDWKDQ�'LFN�
LQVRQ�6WDWH�3DUN��:KHQ�WKH�6RXWK�)ORULGD�:DWHU�0DQDJHPHQW�'LVWULFW�EHFDPH�LQ�
YROYHG�LQ�WKH�SODQWV�FRQWURO�D�IHZ�\HDUV�DJR��WKH\�IRXQG�VHYHUDO�RWKHU�VLWHV���7KH\�
KDYH�EHHQ�UHFRUGHG�LQ�GLVWLQFW�IRFL�LQ�ILYH�FRXQWLHV��VHH�6FKPLW]�DQG�%URZQ�������
PDS�S�������7KLV�VSHFLHV�FRYHUHG�PLOOLRQV�RI�DFUHV�LQ�.DNDGX�1DWLRQDO�3DUN��$XV�
WUDOLD��LQ�RQO\�D�IHZ�\HDUV��7��&HQWHU��SHUV��FRPP����������:LWKRXW�FRQWURO��LW�FRXOG�
GR�WKH�VDPH�LQ�)ORULGD��
�
&KLQHVH� WDOORZ� WUHH� RU�SRSFRUQ� WUHH� �6DSLXP�VHELIHUXP� �/��� 5R[E��� (XSKRUELD�
FHDH����7KLV�QDWLYH�RI�&KLQD�DQG�-DSDQ�LV�ZLGHVSUHDG�LQ�QRUWKHUQ�)ORULGD�ZKHUH�LW�
KDV�EHHQ�LQ�FXOWLYDWLRQ�VLQFH�DW�OHDVW�WKH�����V��6PDOO��������7KH�VSHFLHV�ZDV�FRQ�
VLGHUHG�D�SHVW�LQ�&KDUOHVWRQ��6RXWK�&DUROLQD��DQG�YLFLQLW\�LQ�������,Q�VSLWH�RI�WKLV�
UHSXWDWLRQ��)ORULGLDQV�FRQWLQXHG� WR�SURSDJDWH� DQG�SURPRWH� WKH� WUHH�� SXUSRUWHGO\�
EHFDXVH�RI� LWV� VSHFWDFXODU� UHG� IDOO� IROLDJH�� ,Q� WKH�&DUROLQDV�� LW� LV� FDOOHG� ´SRSFRUQ�
WUHHµ�EHFDXVH�WKH�IUXLWV�RSHQ�DQG�WKH�ZKLWH�ZD[�FRYHUHG�VHHGV�DUH�H[SRVHG��7KHVH�
VHHGV�DUH�SULPDULO\�GLVSHUVHG�E\�ELUGV��$������VXUYH\�E\�WKH�)ORULGD�'HSDUWPHQW�
RI�(QYLURQPHQWDO�3URWHFWLRQ�IRXQG�&KLQHVH�WDOORZ�WUHH�HVFDSHG�LQ����RI�)ORULGD·V�
���FRXQWLHV��-XELQVN\��������)RXUWHHQ�RI�WKHVH�FRXQWLHV�KDYH�QDWXUDOL]HG�FRORQLHV��
7KH�WUHHV�KDYH�LQYDGHG�FORVHG�FDQRS\�IRUHVWV��ERWWRPODQG�KDUGZRRG�IRUHVWV��ODNH�
VKRUHV��PDUVKHV��DQG�RWKHU�ZHWODQGV��
�
'RZQ\� URVH�P\UWOH� �5KRGRP\UWXV� WRPHQWRVXV� �$LWRQ�� +DVVN��� 0\UWDFHDH��� � 7KH�
VKUXE�LV�QDWLYH�WR�$VLD��IURP�,QGLD�HDVW�WKURXJK�&KLQD�WR�WKH�3KLOLSSLQHV��DQG�$XV�
WUDOLD��7KLV�SODQW�ZDV�LQWURGXFHG�LQWR�+LJKODQG�DQG�/DNH�FRXQWLHV�LQ������DQG�ILUVW�
IRXQG�LQ�WKH�ZLOG�WKHUH�E\������� �,W�VXEVHTXHQWO\�VSUHDG� WR�2UODQGR��%UDGHQWRQ��
2QHFR��%RQLWD�6SULQJV��1DSOHV��DQG�(VWHUR��0RUWRQ�������$OH[DQGHU��������DQG�WR�
3DOP�%HDFK� DQG�0DUWLQ� FRXQWLHV�E\� ����� DQG� ������ UHVSHFWLYHO\��$�SK\VLFLDQ� LQ�



��������

-HQVHQ� %HDFK� UHPHPEHUHG� WKDW� WKH� VKUXE� ZDV� SODQWHG� DW� KLV� IDWKHU
V� KRPH� LQ�
+LJKODQGV�&RXQW\�DQG�VSUHDG�RYHU�D�PLOH�DURXQG�WKH�QHDUE\�ODNH�LQ�D�\HDU��6WRNHV��
SHUV��FRPP����������%LUGV�HDW�WKH�IOHVK\�IUXLWV�DQG�VSUHDG�WKH�VHHGV��7KH�VSHFLHV�LV�
FRQVLGHUHG�PRUH�DJJUHVVLYH�LQ�FHQWUDO�)ORULGD�WKDQ�%UD]LOLDQ�SHSSHU��-��/D\QH��SHUV��
FRPP����������7KLV�KDV�EHHQ�D�PDMRU�SHVW�LQ�+DZDLL�IRU�VRPH�WLPH��:DJQHU�HW�DO��
�������DIWHU�KDYLQJ�EHHQ�LQWURGXFHG�LQ��������
�
(DU�OHDI� DFDFLD� �$FDFLD�DXULFXOLIRUPLV� %HQWK��� )DEDFHDH��� � 7KLV� VSHFLHV� ZDV� ILUVW�
QRWHG�LQ�WKH�ZLOG�LQ�3DOP�%HDFK�&RXQW\�LQ�WKH�ODWH�����V��$XVWLQ��������7KH�WUHHV�
DUH�QDWLYH�WR�WURSLFDO�QRUWKHUQ�$XVWUDOLD��%URFN��������%LUGV�VSUHDG�WKH�VHHGV�LQWR�
QDWLYH�KDELWDWV�E\�HDWLQJ�WKH�\HOORZ�DULOV�DQG�DWWDFKHG�EURZQ�VHHGV��3ODQWV�QRZ�RF�
FXU� LQ� D� YDULHW\� RI� VLWHV� LQFOXGLQJ� ODQGVFDSHG� DUHDV�� URDGVLGHV�� GU\� SUDLULHV�� DQG�
SLQHODQGV�� XVXDOO\� ZKHUH� WKHUH� LV� D� JRRG� SHUFK� QHDUE\� IRU� ELUGV�� 6WDUOLQJV�
�LQWURGXFHG�IURP�(XURSH��DUH�DPRQJ�WKH�SULQFLSDO�GLVSHUVHUV���
�
+DOI� IORZHU��VFDHYROD� RU�EHDFK� QDXSDND� �6FDHYROD�VHULFHD�9DKO���*RRGHQLDFHDH����
7KLV�KHUE�LV�QDWLYH�WR�WKH�LVODQGV�RI�WKH�3DFLILF�DQG�,QGLDQ�2FHDQV��LQFOXGLQJ�$XV�
WUDOLD� �%URFN��������6FDHYROD� EHJDQ�EHLQJ�XVHG� FRPPRQO\� LQ� VRXWKHDVWHUQ�)ORULGD�
DERXW�������6LQFH�WKDW�WLPH��LW�KDV�HVFDSHG�LQWR�WKH�ZLOG�LQ�%URZDUG��3DOP�%HDFK��
DQG�0DUWLQ�FRXQWLHV�RQ�WKH�HDVW�FRDVW�DQG�/HH�&RXQW\�RQ�WKH�ZHVW��%LUGV�DSSDU�
HQWO\�VSUHDG�WKH�VHHGV��DQG�ZLOG�LQGLYLGXDOV�DSSHDU�ZLWK�UHJXODULW\�LQ�SODQW�QXUVHULHV�
DQG�QDWLYH�KDELWDWV�LQ�0DUWLQ�&RXQW\��0��+XUFKDOOD��SHUV��FRPP����������%HFDXVH�
WKH� VSHFLHV� JURZV� IDVWHU� DQG� VWDELOL]HV� RXU� EHDFKHV�PRUH� SRRUO\� WKDQ� RXU� QDWLYH�
VSHFLHV� �6�� SOXPLHUL��/��� 9DKO��� LW� SRVHV� DQ� HURVLRQDO� WKUHDW� LI� QRWKLQJ� HOVH�� 6LQFH�
������WKH�VSHFLHV�KDV�EHJXQ�LQYDGLQJ�PDQJURYHV�LQ�3DOP�%HDFK�&RXQW\�DQG�HOVH�
ZKHUH��
�
/DWKHU� OHDI� �&ROXEULQD�DVLDWLFD� �/���%URQJQ���5KDPQDFHDH���1DWLYH� WR� VRXWKHDVWHUQ�
$VLD��WKLV�VFUDPEOLQJ�VKUXE�ZDV�ILUVW�UHFRUGHG�LQ�)ORULGD�E\�6PDOO��������DV�RFFXU�
ULQJ�LQ�WKH�VRXWKHUQ�SHQLQVXOD�DQG�WKH�.H\V��7KH�VSHFLHV�ODWHU�VWDUWHG�EHFRPLQJ�D�
SHVW� LQ� 0LDPL�'DGH� DQG� 0RQURH� FRXQWLHV� �/RQJ� DQG� /DNHOD� ������� VSUHDGLQJ�
QRUWK�WR�0DUWLQ�&RXQW\�E\�������$XVWLQ��������6DSRQLQV�LQ�WKH�EDUN�DUH�SRLVRQRXV�
DQG�XVHG�PHGLFLQDOO\�E\�$VLDQV��5��3HPEHUWRQ��SHUV��FRPP����������7KHVH�SODQWV�
RXW�FRPSHWH�QDWLYH�FRDVWDO�YHJHWDWLRQ��UHGXFLQJ�GLYHUVLW\���7KH�SODQWV�KDYH�DSSDU�
HQWO\�EHHQ�FXOWLYDWHG�IRU�RUQDPHQW�DQG�PD\�EH�GLVSHUVHG�E\�ELUGV��/DUJH�FRORQLHV�
DUH�GRPLQDWLQJ�VDOLQH�VLWHV�LQ�7KH�1DWXUH�&RQVHUYDQF\·V�%ORZLQJ�5RFNV�3UHVHUYH�
�0DUWLQ�&RXQW\��DQG�%LJ�3LQH�.H\�1DWLRQDO�:LOGOLIH�5HIXJH��0RQURH�&RXQW\���VHH�
6FKPLW]�DQG�%URZQ�������PDS�S�������
�
/DXUHO� OHDI� ILJ� �)LFXV�PLFURFDUSD�/�I���0RUDFHDH����)RU�\HDUV��QR�RQH�ZRUULHG�DERXW�
H[RWLF�ILJV�LQ�FXOWLYDWLRQ�EHFDXVH�RI�WKH�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�SODQWV�DQG�
WKHLU�SROOLQDWRUV��/DWH�LQ�WKH�����V��KRZHYHU��VHYHUDO�SHRSOH�EHJDQ�WR�QRWLFH�IHUWLOH�
IUXLWV�RQ�VRPH�RI�WKH�H[RWLF�VSHFLHV��SDUWLFXODUO\�)��PLFURFDUSD��6WUDQJH�DQG�.QLJKW�
��������
�

$XVWLQ�
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7UHHV�ZHUH� ILUVW�QRWHG� LQ� WKH�ZLOG� LQ�3DOP�%HDFK�&RXQW\� LQ������� DOWKRXJK� WKH\�
KDG�EHHQ�VHHQ�HDUOLHU� LQ�0LDPL�'DGH�&RXQW\� �0RUWRQ�������6WUDQJH�DQG�.QLJKW�
�������7KH�VSHFLHV� LV�QDWLYH�WR�,QGLD��6RXWKHDVW�$VLD�� WKH�0DOD\�$UFKLSHODJR��DQG�
QRUWKHUQ�WURSLFDO�$XVWUDOLD��%URFN��������,W�LV�UHFRUGHG�LQ�WKH�ZLOG�LQ�0LDPL�'DGH��
0RQURH�� %URZDUG�� DQG� 3DOP� %HDFK� FRXQWLHV�� DQG� HOVHZKHUH� �VHH� 6FKPLW]� DQG�
%URZQ�������PDS�S�������%LUGV�KDYH�EHHQ�VSUHDGLQJ� WKH�VSHFLHV� LQWR�D�YDULHW\�RI�
KDELWDWV� IRU�RYHU� D�GHFDGH� �.DXIPDQQ�HW� DO�� ������0F.H\�DQG�.DXIPDQQ��������
7KHVH�WUHHV�QRZ�JURZ�DV�HSLSK\WHV�RQ�QDWLYH�DQG�LQWURGXFHG�SODQWV��DQG�DSSHDU�LQ�
VLGHZDON�FUDFNV�LQ�WRZQ�DQG�RQ�SDUN�ERDUGZDONV��H�J���/R[DKDWFKHH�1DWLRQDO�:LOG�
OLIH�5HIXJH��
�
0DVW� ZRRG� �&DORSK\OOXP�DQWLOODQXP�%ULWWRQ��&OXVLDFHDH���1DWLYH� WR� WKH�&DULEEHDQ��
WKHVH� WUHHV� KDYH� EHHQ� XVHG� LQ� ODQGVFDSLQJ� LQ� VRXWKHUQ� )ORULGD� IRU� VRPH� \HDUV��
7KHVH�WUHHV�ZHUH�ILUVW�IRXQG�QDWXUDOL]HG�LQ�WKH�����V�RQ�DQ�ROG�,QGLDQ�PRXQG�DQG�
IDUPVWHDG�RI�PRUH�UHFHQW�RULJLQ�LQ�0DUWLQ�&RXQW\��HYHU\RQH�WKRXJKW�LW�ZDV�DQ�LVR�
ODWHG�DEHUUDQW� HYHQW��6XEVHTXHQWO\��0RUWRQ� �������GRFXPHQWHG� LWV� VSUHDG� LQ�0L�
DPL�'DGH�DQG�0RQURH�FRXQWLHV��DQG�LW�LV�QRZ�LQYDGLQJ�PDQJURYHV�LQ�3DOP�%HDFK�
&RXQW\��(YHQ�ZLWKLQ�3XHUWR�5LFR��ZKHUH� WKH� VSHFLHV� LV� QDWLYH�� WUHHV�KDYH� VSUHDG�
IURP� FXOWLYDWLRQ� LQWR� UHJLRQV� ZKHUH� WKH\� GLG� QRW� RFFXU� QDWXUDOO\� �/LWWOH� HW� DO����
�������
�
2OG�:RUOG�FOLPELQJ� IHUQ� �/\JRGLXP�PLFURSK\OOXP��&DY���5�%U���6FKL]DHDFHDH����1D�
WLYH� WR�$IULFD��$VLD�� DQG�$XVWUDOLD� �%URFN� ������� WKLV� FOLPEHU� ZDV� ILUVW� IRXQG� LQ�
)ORULGD� LQ� WKH� ODWH� ����V� �%HFNQHU� �������7KH� H[SDQGHG� UDQJH�ZDV� GLVFXVVHG� E\�
1DXPDQ�DQG�$XVWLQ���������7KH�IHUQ�ZDV�SHUKDSV�ILUVW�LQWURGXFHG��HLWKHU�DFFLGHQ�
WDOO\� RU� SXUSRVHIXOO\�� ZLWK� RWKHU� FXOWLYDWHG�PDWHULDO� QHDU� WKH� 3DOP�%HDFK�0DUWLQ�
&RXQW\� OLQH��/\JRGLXP� FRQWLQXHV� WR� EH� VSUHDG� DV� D� ZHHG� LQ� SRWWHG� KRUWLFXOWXUDO�
SODQWV��6LQFH�WKH�����V��WKH�VSHFLHV�KDV�PRYHG�QRUWK�DQG�VRXWK��VHH�6FKPLW]�DQG�
%URZQ�������PDS�S�������7KHVH�IHUQV�FOLPE�WHQV�RI�PHWHUV�LQWR�WKH�PDUJLQV�RI�F\�
SUHVV�VZDPSV�DQG�RWKHU�IRUHVWHG�ZHWODQGV��2QFH�HVWDEOLVKHG��WKH\�VKDGH�RXW�QDWLYH�
VSHFLHV�DQG�UHGXFH�GLYHUVLW\���
�
7KLV�SODQW�LV�FRPSDUDEOH�WR�NXG]X�YLQH��3XHUDULD�PRQWDQD��/RXU���0HUU���RI�VRXWKHUQ�
)ORULGD��HYHQ�WKRXJK�WKDW�VSHFLHV� UHFHQWO\�ZDV� IRXQG�VRXWK�RI�/DNH�2NHHFKREHH�
�%RGOH� �������$QRWKHU� FOLPELQJ� IHUQ� VSHFLHV��/\JRGLXP�MDSRQLFXP� �7KXQE��� 6Z��� LV�
FDXVLQJ�VLPLODU�SUREOHPV�LQ�FHQWUDO�DQG�QRUWKHUQ�)ORULGD��:XQGHUOLQ�������&OHZHOO�
�������
�
4XHHQVODQG� XPEUHOOD� WUHH� �6FKHIIOHUD�DFWLQRSK\OOD��(QGO���+DUPV��$UDOLDFHDH���7KLV�
WUHH� LV� QDWLYH� WR� QRUWKHUQ� 4XHHQVODQG�� $XVWUDOLD� �%URFN� ������� 2IILFLDOO\� LQWUR�
GXFHG�LQ�������WKLV�WUHH�ZDV�ILUVW�QRWHG�LQ�WKH�ZLOG�LQ�0LDPL�'DGH�&RXQW\��0RUWRQ�
��������3ODQWV�ZHUH�ODWHU�UHFRUGHG�IURP�3LQHOODV��:XQGHUOLQ�������DQG�3DOP�%HDFK�
FRXQWLHV��$XVWLQ��������%LUGV��LQFOXGLQJ�QDWLYH�FURZV�DQG�PRFNLQJELUGV��DQG�H[RWLF�
VWDUOLQJV��HDW�WKH�IUXLWV�RI�WKHVH�WUHHV�LQ�3DOP�%HDFK�&RXQW\�DQG�VSUHDG�WKH�VHHGV�
LQWR�WKH�ZLOG��6WDUOLQJV�UHJXODUO\�IHHG�RQ�WKH�IUXLWV��:LOG�SODQWV�KDYH�DSSHDUHG�ZLWK�



��������

JUHDWHU� IUHTXHQF\�RQ� WKH� FDPSXV� RI�)$8� DQG� LQ�ZLOG� DUHDV� LQ�%RFD�5DWRQ� HYHU�
VLQFH�VWDUOLQJV�GURYH� WKH�KRXVH�VSDUURZV�RXW�RI� WKHLU�QHVWLQJ�FDYLWLHV� LQ� WKH�%LR�
ORJLFDO�6FLHQFHV�%XLOGLQJ�DW�)$8��
�
6KRHEXWWRQ�DUGLVLD� �$UGLVLD�HOOLSWLFD�7KXQE���0\UVLQDFHDH���7KHVH�VKUXEV��QDWLYH�WR�
WKH�(DVW� ,QGLHV�� ILUVW� DSSHDUHG� LQ� VRXWKHUQ�0LDPL�'DGH� &RXQW\� �0RUWRQ� �������
)URP�WKHUH�� WKH\�VSUHDG� WR�RWKHU�DUHDV�E\�DQLPDOV��SUREDEO\�PRVWO\�ELUGV�GXH� WR�
WKHLU� IOHVK\� IUXLWV��3ODQWV� DUH�QRZ�NQRZQ� LQ�3DOP�%HDFK��%URZDUG�� DQG�0RQURH�
FRXQWLHV�� 6KRHEXWWRQ� DUGLVLD� FRPSULVHV� D� GRPLQDQW� VKUXE� OD\HU� LQ� VLWHV�ZKHUH� LW�
RFFXUV�� DV� LQ� WKH� ´+ROH�LQ�WKH�'RQXWµ��(YHUJODGHV�1DWLRQDO� 3DUN� �.UDXVV� �������
DQG�6HFUHW�:RRGV�&RXQW\�3DUN��%URZDUG�&RXQW\���,Q�VXFK�VLWHV��VKRHEXWWRQ�DUG�
LVLD� HOLPLQDWHV� RU� VXSSUHVVHV� QDWLYHV�� LW� WKULYHV� ZLWKLQ� GHQVH� %UD]LOLDQ� SHSSHU�
�6FKLQXV�WHUHELQWKLIROLXV��VWDQGV��.UDXVV��������$�UHODWHG�VSHFLHV��$��FUHQDWD�6LPV��FRUDO�
DUGLVLD���LV�LQYDGLQJ�KDUGZRRG�IRUHVWV�LQ�QRUWKHUQ�)ORULGD��
�
6NXQN�YLQH� �3DHGHULD�IRHWLGD�/���5XELDFHDH���7KHVH�FOLPEHUV�DUH�QDWLYH�LQ�WKH�,QGLDQ�
+LPDOD\DV��&KLQD��WKH�3KLOLSSLQHV��DQG�WKH�0DOD\�3HQLQVXOD��3XII��������7KH�VSH�
FLHV�ZDV�LQWURGXFHG�IRU�XVH�DV�D�ILEHU�FURS�DQG�DV�DQ�RUQDPHQWDO��3DQNRZVNL�������
+DOO�������� DQG�VXUHO\� DV� D� FXULRVLW\� DOVR��7KH�ELQRPLDO� UHIHUV� WR� WKH�SODQW·V�EDG�
VPHOO�DQG�LV�WKH�OHDVW�YXOJDU�RI�WKH�QDPHV�XVHG�IRU�WKH�SODQW��,Q�&KLQD��RQH�QDPH�
PHDQV�´FKLFNHQ�H[FUHPHQW�SODQWµ��LQ�WKH�0DOD\�3HQLQVXOD��DNDU�VHNHQWXW�UHIHUV�WR�LWV�
IHFDO� VPHOO�� D� UHODWHG� VSHFLHV� LQ�2NLQDZD� LV� FDOOHG� KHNXVR�ND]XUD�� RU� WKH� IODWXOHQW�
YLQH��7KHVH�SODQWV�DUH�FXOWLYDWHG�IURP�DW�OHDVW�7DOODKDVVHH�VRXWK�WR�0LDPL�DQG�KDYH�
EHHQ�UHFRUGHG�DV�HVFDSHG�LQ�OHVV�WKDQ�KDOI�RI�WKH�LQWHUYHQLQJ�FRXQWLHV��VHH�6FKPLW]�
DQG�%URZQ� ������PDS�S�� �����:KHUH� LW� GRHV� RFFXU� LQ�PRLVW� WR�ZHW� QDWLYH� ODQG�
VFDSHV��RU�HYHQ�LQ�FXOWLYDWLRQ��WKH�YLQH�RIWHQ�FRYHUV�YDVW�DUHDV��3DQNRZVNL��������
'LVSHUVDO� LV� E\� DQLPDO� YHFWRUV� FDUU\LQJ� WKH� IOHVK\�� FRORUHG� GUXSHV�� 2QFH� HVWDE�
OLVKHG��WKH�ORQJ�UXQQHUV�DOORZ�VLQJOH�SODQWV�WR�FRYHU�VHYHUDO�DFUHV��
�
�
&RQFOXVLRQV��
�
7KH������)/(33&�OLVW�RI�&DWHJRU\�,�VSHFLHV�LV�FRPSRVHG�RI�����DQLPDO�GLVSHUVHG�
WD[D�� DQG� ����ZLQG�� DQG�ZDWHU�GLVSHUVHG� VSHFLHV� �$SSHQGL[��� 'LVSHUVDO� PHFKD�
QLVPV� DUH� XQNQRZQ� IRU� DOPRVW� ����RI� WKH� VSHFLHV� LQ�&DWHJRU\� ,,� �QRW� LQFOXGHG�
KHUH���7KLV�ODFN�RI�LQIRUPDWLRQ�RQ�GLVSHUVDO�LQ�VSHFLHV�LQ�&DWHJRU\�,,�HPSKDVL]HV�D�
PDMRU�SUREOHP� LQ� WKH� LQWURGXFWLRQ�RI� IRUHLJQ�RUJDQLVPV� LQWR� WKH�8QLWHG�6WDWHV� ��
ZH�UDUHO\�NQRZ�PXFK��LI�DQ\WKLQJ��DERXW�WKHLU�OLIH�KLVWRULHV��:H�GR�QRW�KDYH�PDQ\�
GDWD�RQ�H[DFW� HFRORJLFDO� FKDQJHV��EXW� WKH� VKHHU�PDVV�RI� LQYDVLYH�QRQ�LQGLJHQRXV�
SODQWV�LV�RYHUVKDGRZLQJ�)ORULGD·V�QDWLYH�SODQWV��'DWD�RQ�RXU�FXUUHQW��PRVW�LQYDVLYH�
SODQWV�DQG�IURP�RWKHU�VWXGLHV��H�J���%D]]D]�������VXJJHVW�D�IHZ�RI�WKH�WKLQJV�WKDW�
VKRXOG�EH�NQRZQ�DERXW�VSHFLHV�EHIRUH�WKH\�DUH�LQWURGXFHG�LQWR�QHZ�UHJLRQV���
�
)ORULGD
V�PRVW�LQYDVLYH�DOLHQ�SODQWV�DUH�RIWHQ�VSHFLHV�WKDW�����DUH�HDVLO\�DQG�ZLGHO\�
GLVSHUVHG������LQFUHDVH�WKHLU�ELRPDVV�UDSLGO\�ZLWKRXW�FXOWLYDWLRQ�WKURXJK�KLJK�UDWHV�

$XVWLQ�
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RI�SKRWRV\QWKHVLV�� UHVSLUDWLRQ�� WUDQVSLUDWLRQ��DQG�JURZWK�� ����KDYH�KLJK� IHFXQGLW\�
�UHSURGXFWLYH� DOORFDWLRQ��� ���� DUH� DGDSWHG� WR� HQYLURQPHQWDO� GLVWXUEDQFH� RU� F\FOLF�
YDULDWLRQ�LQ�FRQGLWLRQV��ILUH��GURXJKW��IORRG��VDOW� LQWUXVLRQ��HWF��� ����DUH�KDUG\�� L�H���
GLIILFXOW�WR�NLOO�RU�FRQWURO������RULJLQDWH�IURP�VLPLODU�FOLPDWHV������KDYH�KLJK�SRSXOD�
WLRQ�JURZWK�UDWHV������KDYH�FRPSDUDWLYHO\�VKRUW�OLIH�F\FOHV������KDYH�HDUO\�UHSURGXF�
WLYH�PDWXULW\�� ����� DUH� VHOI�IHUWLOH�� DXWRJDPRXV�� ZLQG� SROOLQDWHG�� RU� SROOLQDWHG� E\�
JHQHUDOLVWV�� ����� DUH�EURDG�QLFKHG�� L�H��� JHQHUDOLVWV� LQ� UHVRXUFH� XVH�� ����� FDQ� DFFOL�
PDWH�UDSLGO\�WR�QHZ�KDELWDWV��DQG������VKRZ�D�UDSLG�UHVSRQVH�WR�UHVRXUFH�DYDLODELO�
LW\���
�
,Q�VSLWH�RI�WKLV�ORQJ�OLVW��FRPSDUDWLYHO\�OLWWOH�LV�NQRZQ�DERXW�ZK\�PDQ\�RUJDQLVPV�
EHFRPH�SHVWV�LQ�DUHDV�IRUHLJQ�WR�WKHLU�KRPHODQGV��%D]]D]�������6LPEHUORII��������
:H� NQRZ� WKDW� UHPRYDO� RI� VSHFLHV� IURP� WKHLU� SUHGDWRUV� DQG� GLVHDVHV�PD\� DOORZ�
WKHP�WR�SUROLIHUDWH��EXW�WKLV�GRHV�QRW�DOZD\V�KDSSHQ��&OHDUO\��D�QXPEHU�RI�IDFWRUV�
QRW�IXOO\�NQRZQ�DUH�LQYROYHG�LQ�WKH�QDWXUH�RI�LQYDVLYH�RUJDQLVPV��8QWLO�WKHVH�IDF�
WRUV� DUH� XQGHUVWRRG� DQG�PRUH� FRPSOHWH� GDWD� DUH� XVHG� E\� WKRVH� UHVSRQVLEOH� IRU�
VFUHHQLQJ�LQWURGXFWLRQV��RXU�QDWXUDO�DUHDV�ZLOO�FRQWLQXH�WR�KDYH�QHZ�SUREOHPV��$W�
SUHVHQW��WKH�86'$�DQG�8�6��&XVWRPV�DUH�GRPLQDWHG�E\�WKH�GHPDQGV�RI�WKH�DJUL�
FXOWXUDO� DQG� KRUWLFXOWXUDO� LQGXVWULHV�� (FRORJLFDO� LPSDFWV� RI� H[RWLF�ZHHGV� DQG� WKH�
ZHOO�EHLQJ� RI� WKH� HQYLURQPHQW� DUH� QRW� RQ� WKHVH� LQVWLWXWLRQDO� DJHQGDV�� DOWKRXJK�
WKHUH�DUH�PHPEHUV�LQ�HDFK�RI�WKH�IHGHUDO�DJHQFLHV�ZKR�DGYRFDWH�FRQVLGHULQJ�WKHVH�
IDFWRUV��7KH�PLVVLRQV�RI�WKHVH�DJHQFLHV�VKRXOG�EH�PRGHUQL]HG�DQG�EURDGHQHG�EH�
\RQG�LPPHGLDWH�HFRQRPLF�SURGXFWLYLW\��
�
,I� WKHVH� FKDQJHV� LQ� RXU� DSSURDFKHV� WR� WKH�PRYHPHQWV� RI� QRQ�QDWLYH� RUJDQLVPV�
DURXQG�WKH�ZRUOG�DUH�QRW�PDGH��ZH�ZLOO� FRQWLQXH� WR�GHVWUR\� WKH�HFRV\VWHPV� WKDW�
VXSSRUW�RXU� OLYHV� DQG� WKH� OLYHV�RI�P\ULDG�RWKHU�RUJDQLVPV� WKDW� VKDUH�RXU�SODQHW��
7KH� KLVWRU\� RI� RXU� SDVW� DFWLRQV� DORQJ� WKHVH� OLQHV� LV� QRZ� EHFRPLQJ� NQRZQ�
�&XGGLK\� DQG� 6WRQH� ������:DUG� �������+LVWRULFDO� GDWD� VKRZ� WKDW� ZH� DUH� LQ� WKH�
PLGVW� RI� DQ� H[WLQFWLRQ� WKDW� GZDUIV� WKRVH� ZH� KDYH� IRUPHUO\� FRQVLGHUHG� PDVVLYH�
�5DXS�������:LOVRQ�������:DUG��������'HVWUXFWLRQ�RI�HFRV\VWHPV�E\�PRYHPHQW�
RI�DOLHQ�RUJDQLVPV�SOD\V�DQ�LPSRUWDQW�SDUW�LQ�WKLV�FXUUHQW�H[WLQFWLRQ��5HJDUGOHVV�RI�
KRZ�YLJRURXVO\�ZH� GHQ\� WKH� IDFWV� WKDW�ZH� QRZ�KDYH��ZH�ZLOO� HYHQWXDOO\� KDYH� WR�
FRPH�WR�WKH�UHDOL]DWLRQ�WKDW�ZH�OLYH�LQ�DQ�LQFRPSUHKHQVLEO\�FRPSOH[�ZRUOG�ZKHUH�
RXU� DFWLRQV�KDYH� IDU�UHDFKLQJ�FRQVHTXHQFHV�� ,QWURGXFHG�DOLHQ�SODQWV�'2�GHVWUR\�
HFRV\VWHPV�ZKHQ�WKH\�HVFDSH�FXOWLYDWLRQ���
�
�
$FNQRZOHGJPHQWV�
�
7KLV�SDSHU�ZDV�SUHVHQWHG�DW�WKH�´6\PSRVLXP�RQ�,QYDGLQJ�6SHFLHV���7KHLU�7KUHDW�
DQG�3RWHQWLDOµ�DW� WKH���WK�$QQXDO�0HHWLQJ�RI� WKH�6RFLHW\� IRU�(FRQRPLF�%RWDQ\��
KHOG�LQ�0LDPL��������-XQH�������5HVHDUFK�KDV�EHHQ�VXSSRUWHG�E\�WKH�)ORULGD�'H�
SDUWPHQW�RI�$JULFXOWXUH�DQG�&RQVXPHU�6HUYLFHV��)ORULGD�'HSDUWPHQW�RI�(QYLURQ�
PHQWDO�3URWHFWLRQ��7KH�1DWXUH�&RQVHUYDQF\��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��)ORULGD�
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([RWLF�3HVW�3ODQW�&RXQFLO��DQG�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��
�
7KH�)/(33&� OLVWV�ZHUH� SUHSDUHG� E\� WKH�&RPPLWWHH� RQ� ,QYDVLYH� 6SHFLHV��ZKLFK�
GXULQJ� WKH� SDVW� ILYH� \HDUV�� KDV� LQFOXGHG��'DQLHO� )��$XVWLQ� �&KDLU��� $QQ�%XFNOH\��
.DWK\�&UDGGRFN�%XUNV��-DPHV�'XTXHVQHO��'DYLG�+DOO��7KHRGRUH�2��+HQGULFNVRQ��
5RQDOG�+RIVWHWWHU��6X]DQQH�.RSWXU��-RH�0DJXLUH��0DUN�0F0DKRQ��5REHUW�3HP�
EHUWRQ��*HRUJH�3XLJ��'RQ�&��6FKPLW]��'DQLHO�%��:DUG��DQG�5LFKDUG�3��:XQGHUOLQ��
1XPHURXV� VWDWH� DQG� IHGHUDO� HPSOR\HHV� DQG�RWKHU�PHPEHUV�RI�)/(33&�DQG� WKH�
)ORULGD�1DWLYH�3ODQW�6RFLHW\�DURXQG�WKH�VWDWH�KDYH�JHQHURXVO\�SURYLGHG� LQIRUPD�
WLRQ�IRU�WKH�FRPPLWWHH���
�
0\�ZLIH��6DQGUD��'RULD�5��*RUGRQ��5REHUW�:��3HPEHUWRQ��DQG�.DWK\�&UDGGRFN�
%XUNV�UHYLHZHG�GUDIWV�RI�WKH�PDQXVFULSW��
�
�
/LWHUDWXUH�&LWHG�
�
$OH[DQGHU��7��5��������$Q�H[RWLF�SODQW�SHVW��7KH�3DOPHWWR�����������
$XVWLQ��'��)��������([RWLF�SODQWV�DQG�WKHLU�HIIHFWV� LQ�VRXWKHDVWHUQ�)ORULGD��(QYLURQPHQWDO�&RQVHUYDWLRQ�

���������
BBBBBBBB������� 9HJHWDWLRQ� RI� WKH� )ORULGD� $WODQWLF� 8QLYHUVLW\� (FRORJLFDO� 6LWH�� )ORULGD�6FLHQWLVW� ��

�����������
BBBBBBBB�������7KH�H[RWLF�9LUJLQ�,VODQGV��7KH�3DOPHWWR�����������
$XVWLQ��'��)��*��%�� ,YHUVRQ�� DQG�&��(��1DXPDQ�� ������$� WURSLFDO� IHUQ� JURWWR� LQ�%URZDUG�&RXQW\��

)ORULGD��$PHULFDQ�)HUQ�-RXUQDO��������������
$XVWLQ��'��)���-��/��-RQHV��DQG�%��&��%HQQHWW��������9DVFXODU�SODQWV�RI�)DNDKDWFKHH�6WUDQG�6WDWH�3UH�

VHUYH��)ORULGD�6FLHQWLVW���������������
%D]]D]��)��$��������/LIH�KLVWRU\�RI�FRORQL]LQJ�SODQWV��6RPH�GHPRJUDSKLF��JHQHWLF��DQG�SK\VLRORJLFDO�

IHDWXUHV�� ,Q�+�$��0RRQH\� DQG� -��$��'UDNH� �HGV����(FRORJ\�RI�%LRORJLFDO�,QYDVLRQV�RI�1RUWK�$PHU�
LFD�DQG�+DZDLL��1HZ�<RUN��6SULQJHU�9HUODJ��

%HFNQHU�� -�� ������/\JRGLXP�PLFURSK\OOXP�� DQRWKHU� IHUQ� HVFDSHG� LQ� )ORULGD��$PHULFDQ�)HUQ�-RXUQDO�������
����

%RGOH��0��������.XG]X��.LQJ�RI�WKH�IRUHVW��WKH�URDGVLGH��WKH�GLWFK�EDQN²DQG�WKH�(YHUJODGHV"�)ORULGD�
:DWHU�������������

%URFN��-��������7RS�(QG�1DWLYH�3ODQWV��'DUZLQ��$XVWUDOLD��>3XEOLVKHG�E\�WKH�DXWKRU@��
&HQWHU��7��'��������,QYDVLYH�SODQWV�LQ�FRQVHUYDWLRQ�DUHDV�DQG�SRVVLEOH�VROXWLRQV�ZLWK�ELRORJLFDO�FRQ�

WUROV��3DSHU�SUHVHQWHG�DW���WK�$QQXDO�0HHWLQJ�RI�WKH�6RFLHW\�IRU�(FRQRPLF�%RWDQ\��������
-XQH��0LDPL��)ORULGD��

&HQWHU��7��'���5��)��'RUHQ��5��/��+RIVWHWWHU��5��/��0\HUV��DQG�/��'��:KLWHDNHU��HGV��������3URFHHGLQJV�RI�
WKH�6\PSRVLXP�RQ�([RWLF�3HVW�3ODQWV��7HFKQLFDO� 5HSRUW� 136�15(9(5�1575��������:DVK�
LQJWRQ��'�&���1DWLRQDO�3DUN�6HUYLFH��

&OHZHOO�� $�� )�� ������*XLGH�WR�WKH�9DVFXODU�3ODQWV�RI�WKH�)ORULGD�3DQKDQGOH�� 7DOODKDVVHH�� )ORULGD� 6WDWH� 8QL�
YHUVLW\�3UHVV��

&XGGLK\��/��:���DQG�&��3��6WRQH��������$OWHUDWLRQ�RI�1DWLYH�+DZDLLDQ�9HJHWDWLRQ��+RQROXOX��8QLYHUVLW\�RI�
+DZDLL�3UHVV��

)LVKHU��.��������:KHQ�EHDXWLHV�EHFRPH�EHDVWV��$OO�WKDW�JOLWWHUV��&ORXGV�RYHU�)ORULGD��$PHULFDQ�+RUWL�
FXOWXULVW����������������

)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�� ������)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO·V� �����/LVW� RI�)ORULGD·V�
0RVW�,QYDVLYH�6SHFLHV��85/��KWWS���ZZZ�IOHSSF�RUJ���OLVW�KWP��

*RUGRQ��'��5��������(IIHFWV�RI� LQYDVLYH��QRQ�LQGLJHQRXV�SODQW�VSHFLHV� LQ�HFRV\VWHP�SURFHVVHV��/HV�
VRQV�IURP�)ORULGD��(FRORJLFDO�$SSOLFDWLRQV������������

$XVWLQ�



������ )ORULGD·V�*DUGHQ�RI�*RRG�DQG�(YLO�

*RUGRQ��'�5���DQG�.�3��7KRPDV���������)ORULGD·V�LQYDVLRQ�E\�QRQLQGLJHQRXV�SODQWV��+LVWRU\��VFUHHQ�
LQJ�� DQG� UHJXODWLRQ�� � ,Q�'�� 6LPEHUORII��'�&�� 6FKPLW]�� DQG� 7�&�� %URZQ� �HGV����6WUDQJHUV�LQ�
3DUDGLVH��:DVLQJWRQ��'�&���,VODQG�3UHVV��

+DOO��'��������6NXQN�YLQH�WLPH��5HVRXUFH�0DQDJHPHQW�1RWHV��������������
+ROP��/��*���'��/��3OXFNQHWW��-��9��3DQFKR��DQG�-��3��+HUEHUJHU��������7KH�:RUOG
V�:RUVW�:HHGV��'LVWUL�

EXWLRQ�DQG�%LRORJ\��0DODEDU��)OD���.ULHJHU�3XEOLVKLQJ�&R��
-RKQVRQ�� -��� DQG� ,��2OPVWHG�� ������$�%LEOLRJUDSK\�RI�6FKLQXV��0HODOHXFD��DQG�&DVXDULQD�([RWLF�*HQHUD�LQ�

6RXWK�)ORULGD��6RXWK� )ORULGD� 5HVHDUFK� &HQWHU� 5HSRUW� 7������+RPHVWHDG�� )OD��� (YHUJODGHV�
1DWLRQDO�3DUN��

-XELQVN\��*�� ������&KLQHVH�7DOORZ��6DSLXP� VHELIHUXP���7HFKQLFDO�5HSRUW�1R��7����������7DOODKDVVHH��
)ORULGD�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ���

.DXIPDQQ��6���'��%��0F.H\��0��+RVVDHUW�0F.H\��DQG�&��&��+RUYLW]��������$GDSWDWLRQV�IRU�D� WZR�
SKDVH�VHHG�GLVSHUVDO�V\VWHP�LQYROYLQJ�YHUWHEUDWHV�DQG�DQWV� LQ�D�KHPLHSLSK\WLF�ILJ��)LFXV�PL�
FURFDUSD��0RUDFHDH���$PHULFDQ�-RXUQDO�RI�%RWDQ\�������������

.UDXVV�� 3�� ������2OG�)LHOG�6XFFHVVLRQ�LQ�(YHUJODGHV�1DWLRQDO�3DUN�� 6RXWK�)ORULGD�5HVHDUFK�&HQWHU�5HSRUW�
6)5&��������+RPHVWHDG��)OD���(YHUJODGHV�1DWLRQDO�3DUN��

/DPSH�� .�� )��� DQG� 0�� $�� 0F&DQQ�� ������$0$�+DQGERRN�RI�3RLVRQRXV�DQG�,QMXULRXV�3ODQWV�� &KLFDJR��
$PHULFDQ�0HGLFDO�$VVRFLDWLRQ��

/D\FRFN��*��������7KH�$OLHQ�$QLPDOV��*DUGHQ�&LW\��1�<���1DWXUDO�+LVWRU\�3UHVV��
/LWWOH�� (�� /�� -��:DGVZRUWK�� DQG� )�� +��:DGVZRUWK�� ������&RPPRQ�7UHHV�RI�3XHUWR�5LFR�DQG�WKH�9LUJLQ�,V�

ODQGV��$JULFXOWXUH�+DQGERRN�1R�������:DVKLQJWRQ��'�&���8�6��'HSDUWPHQW�RI�$JULFXOWXUH��
8�6��)RUHVW�6HUYLFH��

/RFNKDUW��&��6���'��)��$XVWLQ��:��(��-RQHV��DQG�/��$��'RZQH\��������7KH�LQYDVLRQ�RI�FDUURWZRRG�LQ�
)ORULGD�QDWXUDO�DUHDV��1DWXUDO�$UHDV�-RXUQDO���������������

/RQJ�� 5��:��� DQG�2�� /DNHOD�� ������)ORUD�RI�7URSLFDO�)ORULGD�� &RUDO� *DEOHV�� )OD��� 8QLYHUVLW\� RI�0LDPL�
3UHVV��

0DF$UWKXU��5��+���DQG�(��2��:LOVRQ��������7KH�7KHRU\�RI�,VODQG�%LRJHRJUDSK\��3ULQFHWRQ��1�-���3ULQFHWRQ�
8QLYHUVLW\�3UHVV��

0DFN��5��1��������&DWDORJ�RI�ZRHV��1DWXUDO�+LVWRU\����������
0F.H\��'��� DQG� 6��&��.DXIPDQQ�� ������1DWXUDOL]DWLRQ� RI� H[RWLF�)LFXV� VSHFLHV� �0RUDFHDH�� LQ� VRXWK�

)ORULGD��,Q�7��'��&HQWHU��5��)��'RUHQ��5��+��+RIVWHWWHU��5��/��0\HUV��DQG�/��+��:KLWDNHU�
�HGV���� 3URFHHGLQJV�RI�WKH�6\PSRVLXP�RQ�([RWLF�3HVW�3ODQWV��7HFKQLFDO� 5HSRUW� 136�15(9(5�
1575��������:DVKLQJWRQ��'�&���1DWLRQDO�3DUN�6HUYLFH��

0F.QLJKW��%��1��� HG�� ������%LRORJLFDO�3ROOXWLRQ��7KH�&RQWURO�DQG�,PSDFW�RI�,QYDVLYH�([RWLF�6SHFLHV�� ,QGLDQDSR�
OLV��,QGLDQD�$FDGHP\�RI�6FLHQFH��

0ROQDU��*��������6XFFHVVLRQDO�G\QDPLFV�RI�D�WURSLFDO�KDUGZRRG�KDPPRFN�RQ�WKH�0LDPL�5LGJH��0DV�
WHU·V�WKHVLV��)ORULGD�,QWHUQDWLRQDO�8QLYHUVLW\��

0RUWRQ��-��)��������3HVWLIHURXV�VSUHDG�RI�PDQ\�RUQDPHQWDO�DQG�IUXLW�VSHFLHV�LQ�VRXWK�)ORULGD��3URFHHG�
LQJV�RI�WKH�)ORULGD�6WDWH�+RUWLFXOWXUDO�6RFLHW\��������������

1DXPDQ��&��(��� DQG�'��)��$XVWLQ�� ������ 6SUHDG�RI� WKH� H[RWLF� IHUQ�/\JRGLXP�PLFURSK\OOXP� LQ� )ORULGD��
$PHULFDQ�)HUQ�-RXUQDO�����������

2·%ULHQ��&��:���0��&��7KRPDV��DQG�-��+��)UDQN��������$�QHZ�ZHHYLO�SHVW�RI�7LOODQGVLD�LQ�6RXWK�)ORU�
LGD��-RXUQDO�RI�WKH�%URPHOLDG�6RFLHW\�������������������

2OLYHU��-��'��������&DUURWZRRG��$Q�LQYDVLYH�SODQW�QHZ�WR�)ORULGD��$TXDWLFV�������������
3DQNRZVNL��.��������)DVW�JURZLQJ�YLQH�DW�URRW�RI�SDUN·V�WURXEOHV��7KH�2UODQGR�6HQWLQHO�����2FWREHU��
3HPEHUWRQ��5��:�� ������&DFWREODVWLV�FDFWRUXP��/HSLGRSWHUD��3\UDOLGDH�� LQ� WKH�8QLWHG�6WDWHV��$Q� LPPL�

JUDQW� ELRORJLFDO� FRQWURO� DJHQW� RU� DQ� LQWURGXFWLRQ� RI� WKH� QXUVHU\� LQGXVWU\"�$PHULFDQ�(QWR�
PRORJLVW�������������

3HUNLQV�� .�� '��� DQG�:��:�� 3D\QH�� ������*XLGH�WR�WKH�3RLVRQRXV�DQG�,UULWDQW�3ODQWV�RI�)ORULGD�� *DLQHVYLOOH��
8QLYHUVLW\�RI�)ORULGD��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��

3XII��&���HG��������7KH�JHQXV�3DHGHULD�/�� �5XELDFHDH�3DHGHULHDH���$�PXOWLGLVFLSOLQDU\�VWXG\��2SHUD�%R�
WDQLFD�%HOJLFD��9RO������

4XDPPHQ��'��������2I�SODJXHV�DQG�PDJLF�EXOOHWV��2XWVLGH��������������
5DXS��'��0��������([WLQFWLRQ��%DG�*HQHV�RU�%DG�/XFN"�1HZ�<RUN��:��:��1RUWRQ��
�



��������

5RVHQ�� 0��� HG�� ������;HULVFDSH�3ODQW�*XLGH�,,��:HVW� 3DOP� %HDFK�� 6RXWK� )ORULGD� :DWHU� 0DQDJHPHQW�
'LVWULFW��

6FKDUGW�� -��'��� DQG�'��&�� 6FKPLW]�� ������ �����)ORULGD�$TXDWLF�3ODQW�6XUYH\��7HFKQLFDO� 5HSRUW�1R�� ���
&*$��7DOODKDVVHH��)OD���'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��

6FKDUGW�� -��'��� DQG� -��$�� /XGORZ�� ������ �����)ORULGD�$TXDWLF�3ODQW�6XUYH\��7HFKQLFDO�5HSRUW�1R�� ����
&*$��7DOODKDVVHH��)OD���)ORULGD�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��

6FKPLW]��'�� &��� DQG� 7�� &�� %URZQ�� HGV�� ������$Q�$VVHVVPHQW�RI�,QYDVLYH�1RQ�LQGLJHQRXV�6SHFLHV�LQ�)ORULGD
V�
3XEOLF�/DQGV��7HFKQLFDO�5HSRUW�1R��766���������7DOODKDVVHH��)ORULGD�'HSDUWPHQW�RI�(QYL�
URQPHQWDO�3URWHFWLRQ��

6LPEHUORII��'��������:K\�LV�)ORULGD�EHLQJ�LQYDGHG��,Q�'�&��6FKPLW]�DQG�7�&��%URZQ��HGV����$Q�$V�
VHVVPHQW�RI�,QYDVLYH��1RQ�LQGLJHQRXV�6SHFLHV�LQ�)ORULGD·V�3XEOLF�/DQGV�� 7HFKQLFDO� 5HSRUW� 1R�� 766�
��������7DOODKDVVHH��)ORULGD�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��

6PDOO��-��.��������0DQXDO�RI�WKH�6RXWKHDVWHUQ�)ORUD��&KDSHO�+LOO��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV���
6WUDQJH�� /��$��� DQG�5�� -��.QLJKW�� ������)LJ�3ROOLQDWLQJ�:DVSV�RI�)ORULGD��(QWRPRORJ\�&LUFXODU�1R�� �����

*DLQHVYLOOH��)ORULGD�'HSDUWPHQW�RI�$JULFXOWXUH�DQG�&RQVXPHU�6HUYLFHV��'LYLVLRQ�RI�3ODQW�
,QGXVWU\��

8�6�� &RQJUHVV�� 2IILFH� RI� 7HFKQRORJ\� $VVHVVPHQW�� ������ +DUPIXO�1RQ�LQGLJHQRXV�6SHFLHV�LQ�WKH�8QLWHG�
6WDWHV��27$�)������:DVKLQJWRQ��'�&���8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH��

:DJQHU��:��/���'��5��+HUEVW�� DQG�6��+�� 6RKPHU�� ������0DQXDO�RI�WKH�)ORZHULQJ�3ODQWV�RI�+DZDLL��6SHFLDO�
3XEOLFDWLRQ�����+RQROXOX��%LVKRS�0XVHXP���

:DUG��'��%��������+RZ�PDQ\�SODQW�VSHFLHV�DUH�QDWLYH�WR�)ORULGD"�7KH�3DOPHWWR�����������������
:DUG�� 3�� ������ 7KH�(QG�RI�(YROXWLRQ��2Q�0DVV�([WLQFWLRQV�DQG�WKH�3UHVHUYDWLRQ�RI�%LRGLYHUVLW\�� 1HZ� <RUN��

%DQWDP�%RRNV��
:DWVRQ��/���DQG�0��-��'DOOZLW]��������7KH�*UDVV�*HQHUD�RI�WKH�:RUOG��&$%�,QWHUQDWLRQDO��
:LOVRQ��(��2��������7KH�'LYHUVLW\�RI�/LIH��&DPEULGJH��0DVV���%HONQDS�3UHVV���
:XQGHUOLQ��5��3��������*XLGH�WR�WKH�9DVFXODU�3ODQWV�RI�&HQWUDO�)ORULGD��7DPSD��8QLYHUVLW\�3UHVVHV�RI�)ORU�

LGD���
�

$XVWLQ�



������
)ORULGD·V�*

DUGHQ�RI�*
RRG�DQG�(

YLO�

�

6FLHQWLILF�QDPH�

�

&RPPRQ�QDPH�

�

$UHD�RI��
RULJLQ�

�

5HDVRQ�IRU��
LQWURGXFWLRQ�

�

'DWH�RI��
LQWURGXFWLRQ�

�

'LVSHUVDO�
PHWKRG�

�

�

'LVSHUVLRQ�LQ��
)ORULGD�

� � � � � � �
$EUXV�SUHFDWRULXV�� URVDU\�SHD� ,QGLD� RUQDPHQWDO� EHIRUH������ DQLPDO� SHQLQVXOD�FRV��
$FDFLD�DXULFXOLIRUPLV�� HDUOHDI�DFDFLD� $XVWUDOLD� RUQDPHQWDO� E\������ DQLPDO� VRXWKHDVWHUQ�FRV��
$OEL]LD�OHEEHFN� ZRPDQ·V�WRQJXH� $VLD� RUQDPHQWDO� "� ZLQG��ZDWHU� SHQLQVXOD�FRV��
$UGLVLD�FUHQDWD� FRUDO�DUGLVLD� ,QGLD�WR�-DSDQ� RUQDPHQWDO� EHIRUH������ DQLPDO� SDQKDQGOH��Q��SHQLQVXOD�
$UGLVLD�HOOLSWLFD��� VKRHEXWWRQ�DUGLVLD� 6UL�/DQND� RUQDPHQWDO� EHIRUH������ DQLPDO� VRXWKHUQ�FRV��
$VSDUDJXV�GHQVLIORUXV�� DVSDUDJXV�IHUQ�� "�$IULFD� RUQDPHQWDO� EHIRUH������ DQLPDO� VRXWKHUQ�FRV��
%DXKLQLD�YDULHJDWD� RUFKLG�WUHH� $VLD� RUQDPHQWDO� ����� � �
%LVFKRILD�MDYDQLFD�� ELVFKRILD� ,QGR�0DOD\VLD� RUQDPHQWDO� "� DQLPDO� VRXWKHUQ�FRV��
%UDFKLDULD�PXWLFD��
�

3DUi�JUDVV� $IULFD� XVHG�DV�FDPRXIODJH�
GXULQJ�::,,�

EHIRUH������ DQLPDO� WKURXJKRXW�

&DORSK\OOXP�DQWLOODQXP� VDQWD�PDULD� &DULEEHDQ� � "� � �
&DORSK\OOXP�FDODED��� PDVW�ZRRG��$OH[DQGULDQ�

ODXUHO���
,QGR�0DOD\VLD� RUQDPHQWDO� EHIRUH������ ZDWHU� VRXWKHUQ�FRV��

&DVVLD�FROXWHRLGHV��
�

FOLPELQJ�FDVVLD���
&KULVWPDV�FDVVLD���
&KULVWPDV�VHQQD�

$PHULFDV� RUQDPHQWDO� EHIRUH������ DQLPDO� V��KDOI�RI�SHQLQVXOD�

&DVXDULQD�HTXLVHWLIROLD� $XVWUDOLDQ�SLQH� ,QGR�3DFLILF� RUQDPHQWDO� ����� ZLQG��ZDWHU� FRDVWDO�SHQLQVXODU�FRV��
&DVXDULQD�JODXFD�� VXFNHULQJ�$XVWUDOLDQ�SLQH� $XVWUDOLD� RUQDPHQWDO� ����� ZLQG��ZDWHU� V��KDOI�RI�SHQLQVXOD�
&HVWUXP�GLXUQXP��

�

GD\�MDVPLQH� :�,QGLHV� RUQDPHQWDO� EHIRUH������ DQLPDO� VRXWKHUQ�FRV��

$SSHQGL[��/LVW�RI�&DWHJRU\�,�LQYDVLYH�H[RWLF�VSHFLHV�IURP�WKH������)/(33&�´/LVW�RI�)ORULGD¶V�0RVW�,QYDVLYH�6SHFLHV�µ�5HDVRQ�IRU�
LQWURGXFWLRQ�EDVHG�ODUJHO\�RQ�*RUGRQ�DQG�7KRPDV���������:KHUH�DGGLWLRQDO�GDWD�DUH�DYDLODEOH��WKH\�KDYH�EHHQ�DGGHG��'DWHV�RI�LQ�
WURGXFWLRQ�DUH�PRVWO\�WKRVH�OLVWHG�LQ�0LDPL�E\�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��WKHVH�DUH�QRW�QHFHVVDULO\�WKH�GDWHV�RI�ILUVW�LQWUR�
GXFWLRQ��



��������

�

6FLHQWLILF�QDPH�

�

&RPPRQ�QDPH�

�

$UHD�RI��
RULJLQ�

�

5HDVRQ�IRU��
LQWURGXFWLRQ�

�

'DWH�RI��
LQWURGXFWLRQ�

�

'LVSHUVDO�
PHWKRG�

�

�

'LVSHUVLRQ�LQ��
)ORULGD�

� � � � � � �
&LQQDPRPXP�FDPSKRUD�� FDPSKRU�WUHH� &KLQD��-DSDQ� RUQDPHQWDO� EHIRUH������ DQLPDO� Q��SHQLQVXOD�
&RORFDVLD�HVFXOHQWD�� WDUR� $VLD� RUQDPHQWDO��IRRG� ����� DQLPDO� SHQLQVXOD�
&ROXEULQD�DVLDWLFD�� ODWKHU�OHDI� 6(�$VLD� RUQDPHQWDO� EHIRUH������ DQLPDO� VH��SHQLQVXOD�FRV��
&XSDQLRSVLV�DQDFDUGLRLGHV�� FDUURWZRRG� $XVWUDOLD� RUQDPHQWDO� ����� DQLPDO� V��SHQLQVXOD�FRV��
'LRVFRUHD�DODWD� ZLQJHG�\DP� $VLD� � "� � �
'LRVFRUHD�EXOELIHUD�� DLU�SRWDWR� $VLD��$IULFD� RUQDPHQWDO��IRRG� ����� DQLPDO� SHQLQVXOD�FRV��
(LFKKRUQLD�FUDVVLSHV�� ZDWHU�K\DFLQWK� $PHULFDV� RUQDPHQWDO� ����� ZDWHU� WKURXJKRXW�
(XJHQLD�XQLIORUD�� 6XULQDP�FKHUU\� $PHULFDV� RUQDPHQWDO��IUXLW� ����� DQLPDO� V��SHQLQVXOD�FRV��
)LFXV�PLFURFDUSD��
�

ODXUHO�ILJ�� ,QGLD�WR�$XVWUDOLD� RUQDPHQWDO� EHIRUH��������
ZDVS�FD�������

DQLPDO� V��SHQLQVXOD�FRV��

+\GULOOD�YHUWLFLOODWD�� K\GULOOD� 2OG�:RUOG� DTXDULXP�RUQDPHQWDO� ���������� ZDWHU� WKURXJKRXW�
+\JURSKLOD�SRO\VSHUPD�� JUHHQ�K\JUR� ,QGLD� DTXDULXP�RUQDPHQWDO� ����V� ZDWHU� VFDWWHUHG��

SHQLQVXOD�FRV��
+\PHQDFKQH�DPSOH[LFDXOLV�� :HVW�,QGLDQ�PDUVK�

JUDVV�
"� FXOWLYDWHG�DV�IRUDJH�JUDVV� EHWZHHQ����������� DQLPDO� VZ��SHQLQVXOD�FRV��

,PSHUDWD�EUDVLOLHQVLV��
�

FRJRQ�JUDVV�� 2OG�:RUOG� RUQDPHQWDO����
FRQWDPLQDQW�

����� ZLQG��ZDWHU� WKURXJKRXW�

,SRPRHD�DTXDWLFD��

�

ZDWHU�VSLQDFK� ,QGLD� IRRG� EHIRUH������ DQLPDO� H��	�FHQWUDO���
SHQLQVXOD�FRV��

�

-DVPLQXP�GLFKRWRPXP�� *ROG�&RDVW�MDVPLQH� $IULFD� RUQDPHQWDO� EHIRUH������ DQLPDO� V��SHQLQVXOD�FRV��
-DVPLQXP�IOXPLQHQVH�� MDVPLQH� $IULFD� RUQDPHQWDO� ����� DQLPDO� V��SHQLQVXOD�FRV��
/DQWDQD�FDPDUD�� ODQWDQD� $PHULFDV� RUQDPHQWDO� ����� DQLPDO� WKURXJKRXW�
/LJXVWUXP�VLQHQVH�� KHGJH�SULYHW� 6�&KLQD� RUQDPHQWDO� EHIRUH������LQ�6&� DQLPDO� SDQKDQGOH�
/RQLFHUD�MDSRQLFD��

�

-DSDQHVH�KRQH\VXFNOH� 1(�$VLD� RUQDPHQWDO� ����� DQLPDO� Q��SHQLQVXOD�FRV��
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'LVSHUVDO�
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'LVSHUVLRQ�LQ��
)ORULGD�
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/\JRGLXP�MDSRQLFXP�� -DSDQHVH�FOLPELQJ�IHUQ� 6(�$VLD� RUQDPHQWDO� ����� ZLQG��ZDWHU� Q��SHQLQVXOD�FRV��
/\JRGLXP�PLFURSK\OOXP�� 2OG�:RUOG�FOLPELQJ�

IHUQ�
6(�$VLD� "ZHHG�LQ�FXOWLJHQV� EHIRUH������ ZLQG��ZDWHU� V��SHQLQVXOD�FRV��

0DFIDG\HQD�XQJXLV�FDWL�� FDW·V�FODZ� $PHULFDV� RUQDPHQWDO� EHIRUH������ ZLQG��ZDWHU� V��SHQLQVXOD�FRV��
0HODOHXFD�TXLQTXHQHUYLD�� PHODOHXFD� $XVWUDOLD� RUQDPHQWDO� ����� ZLQG��ZDWHU� V��SHQLQVXOD�FRV��
0HOLD�D]HGDUDFK�� &KLQDEHUU\� $VLD�WR��

$XVWUDOLD�
RUQDPHQWDO� FD������� DQLPDO� WKURXJKRXW�

0LPRVD�SLJUD�� FDWFODZ�PLPRVD� $PHULFDV� RUQDPHQWDO� ����� ZDWHU� VH��SHQLQVXOD�FRV��
1DQGLQD�GRPHVWLFD�� QDQGLQD��KHDYHQO\�EDP�

ERR�
,QGLD�WR�-DSDQ� RUQDPHQWDO� EHIRUH������ DQLPDO� SDQKDQGOH�

1HSKUROHSLV�FRUGLIROLD�� VZRUG�IHUQ� WURSLFV� RUQDPHQWDO� EHIRUH������ ZLQG��ZDWHU� V��SHQLQVXOD�FRV��
1H\UDXGLD�UH\QDXGLDQD�� %XUPD�UHHG��FDQH�JUDVV� ,QGLD��-DYD� RUQDPHQWDO� ����� DQLPDO� V��SHQLQVXOD�FRV��
3DHGHULD�IRHWLGD�� VNXQN�YLQH� ,QGLD��-DSDQ� RUQDPHQWDO��ILEHU� ����� DQLPDO� VFDWWHUHG�WKURXJKRXW�
3DQLFXP�UHSHQV�� WRUSHGR�JUDVV� WURSLFV� IRUDJH� ����V� DQLPDO� WKURXJKRXW�
3DVSDOXP�QRWDWXP��� %DKLD�JUDVV� $PHULFDV� RUQDPHQWDO� ����� DQLPDO� WKURXJKRXW�
3HQQLVHWXP�SXUSXUHXP��� 1DSLHU�JUDVV� $IULFD� IRUDJH��RUQDPHQWDO� ����� DQLPDO� WKURXJKRXW�
3LVWLD�VWUDWLRWHV�� ZDWHU�OHWWXFH� WURSLFV� DFFLGHQWDO�FRQWDPLQDQW� EHIRUH������ ZDWHU� WKURXJKRXW�
3VLGLXP�JXDMDYD�� JXDYD� $PHULFDV� IUXLW� EHIRUH������ DQLPDO� V��SHQLQVXOD�FRV��
3VLGLXP�OLWWRUDOH�� VWUDZEHUU\�JXDYD� %UD]LO� RUQDPHQWDO��IUXLW� ����� DQLPDO� VH��SHQLQVXOD�FRV��
3XHUDULD�PRQWDQD�� NXG]X�� 1(�$VLD� RUQDPHQWDO��IUXLW� ����� DQLPDO� WKURXJKRXW�
5KRGRP\UWXV�WRPHQWRVD� GRZQ\�P\UWOH� ,QGR�0DOD\VLD� RUQDPHQWDO��IUXLW�

�

����� DQLPDO� V��SHQLQVXOD�FRV��
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5KRHR�VSDWKDFHD��
�

R\VWHU�SODQW� $PHULFDV� RUQDPHQWDO� EHIRUH������ DQLPDO� V��SHQLQVXOD�FRV��

6DSLXP�VHELIHUXP�� SRSFRUQ�WUHH��&KLQHVH�
WDOORZ�WUHH�

&KLQD���
.RUHD�

VRDS�RLO�IURP��
VHHG��RUQDPHQWDO�

����V�LQ�)/��EHIRUH�
�����LQ�6&�

DQLPDO� SDQKDQGOH��Q��SHQLQVXOD�
FRV��

6FDHYROD�VHULFHD�� VFDHYROD��KDOI�IORZHU��
EHDFK�QDXSDND�

,QGR�3DFLILF� RUQDPHQWDO� EHIRUH������ DQLPDO� V��SHQLQVXOD�FRV��

6FKHIIOHUD�DFWLQRSK\OOD�� VFKHIIOHUD�� $XVWUDOLD� RUQDPHQWDO� ����� DQLPDO� VH��SHQLQVXOD�FRV��
6FKLQXV�WHUHELQWKLIROLXV�� %UD]LOLDQ�SHSSHU� %UD]LO��

$UJHQWLQD�
RUQDPHQWDO� ����V� DQLPDO� PRVW�SHQLQVXOD�FRV��

6RODQXP�WDPSLQFHQVH� DTXDWLF�VRGD�DSSOH� 0H[LFR� � � � �
6RODQXP�WRUYXP�� WXUNH\�EHUU\� WURSLFV� RUQDPHQWDO"� EHIRUH������ DQLPDO� V��SHQLQVXOD�FRV��
6RODQXP�YLDUXP�� WURSLFDO�VRGD�DSSOH�� %UD]LO� ZHHG�LQ�OLYHVWRFN�IHHG� FD������� DQLPDO� V��SHQLQVXOD�FRV��
6\]\JLXP�FXPLQL�� MDPERODQ��-DYD�SOXP� $VLD� RUQDPHQWDO��IUXLW� ����� DQLPDO� V��SHQLQVXOD�FRV��
7HFWDULD�LQFLVD�� LQFLVHG�KDOEHUG�IHUQ� $PHULFDQ��

WURSLFV�
RUQDPHQWDO� ����� ZLQG��ZDWHU� V��SHQLQVXOD�FRV��

7KHVSHVLD�SRSXOQHD�� VHDVLGH�PDKRH� $VLD� RUQDPHQWDO� EHIRUH������ ZDWHU� V��SHQLQVXOD�FRV��
7UDGHVFDQWLD�IOXPLQHQVLV�� ZKLWH�IORZHUHG�ZDQ�

GHULQJ�-HZ�

�

$PHULFDV� RUQDPHQWDO� EHIRUH������ DQLPDO� Q��SHQLQVXOD�
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