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'XULQJ� URXWLQH� VFUHHQLQJ� RI� 6DOPRQHOOD� HQWHULFD VXEVS�� HQWHULFD �6��� LVRODWHV� RIDQLPDO�RULJLQ�IRU�SODVPLG�HQFRGHG�WHWUDF\FOLQH�UHVLVWDQFH��WZR�WHWUDF\FOLQH�UHVLVWDQFHSODVPLGV�� WKH� ��� NES� SODVPLG� S*)7�� RI�6�� &KROHUDHVXLV� DQG� WKH� ���� NES� SODVPLGS*)7��RI�6��7\SKLPXULXP�YDU��&RSHQKDJHQ�'7�����ZHUH�GHWHFWHG��7KH� UHVSHFWLYHWHWUDF\FOLQH�UHVLVWDQFH�JHQHV��WHW��ZHUH�LGHQWLILHG�E\�K\EULGL]DWLRQ�DQG�3&5�DQDO\VLVWR�EHORQJ�WR�K\EULGL]DWLRQ�FODVV�$��&RQMXJDWLRQ�H[SHULPHQWV�LGHQWLILHG�SODVPLG�S*)7�DV�D�FRQMXJDWLYH�SODVPLG��0ROHFXODU�DQDO\VLV�RI�WKH WHW�$��JHQH�DUHD�DQG�WKH�IODQNLQJUHJLRQV� LGHQWLILHG� D� FRPSOHWH� 7Q�����OLNH� WUDQVSRVRQ� RQ� SODVPLG� S*)7�� DQG� DWUXQFDWHG� 7Q�����OLNH� HOHPHQW� RQ� SODVPLG� S*)7��� 7KH� FRPSOHWH� 7Q�����OLNHHOHPHQW� ZDV� LQWHJUDWHG� LQWR� D� WUDQVSRVDVH� UHDGLQJ� IUDPH� RI� D� WUXQFDWHG� 7Q�WUDQVSRVRQ�DOVR� ORFDWHG� RQ� SODVPLG� S*)7��� 7KH� WUXQFDWHG�7Q�����OLNH� HOHPHQW� RISODVPLG�S*)7��ODFNHG�WKH�HQWLUH�WUDQVSRVDVH�SDUW��7KLV�7Q�����UHOLF�ZDV�LQWHJUDWHGLQ� DQ� XQNQRZQ� UHDGLQJ� IUDPH� ZKLFK� RQ� DPLQR� DFLG� OHYHO� VKRZHG� KRPRORJ\� WR� WKH5RS� SURWHLQ� RI� (�� FROL�� $� PRGHO� IRU� WKH� GHOHWLRQ� RI� WKH� WUDQVSRVDVH� SDUW� ZDVGHYHORSHG� RQ� WKH� EDVLV� RI� WKH� VHTXHQFHV� SUHVHQW� DW� WKH� WHUPLQL� RI� WKH� WUXQFDWHG7Q�����OLNH�HOHPHQW�



7Q������D�WUDQVSRVRQ�OLNH�HOHPHQW�IURP�3DVWHXUHOOD�PXOWRFLGD PHGLDWLQJWHWUDF\FOLQH�UHVLVWDQFH
.HKUHQEHUJ��&���:HUFNHQWKLQ��&���6FKZDU]��6�$QWLPLFURELDO�$JHQWV�DQG�&KHPRWKHUDS\����������������������
7KH� ����� ES� SXWDWLYH� WHWUDF\FOLQH� UHVLVWDQFH� WUDQVSRVRQ� 7Q���� RI� 3DVWHXUHOODPXOWRFLGD LV� FRPSRVHG� RI� DQ� LQWHUQDO� WHW�+��WHW5 UHVLVWDQFH� JHQH� UHJLRQ� ZKLFK� LVIODQNHG� E\� DOPRVW� LGHQWLFDO� LQVHUWLRQ� HOHPHQWV� ,6���� DQG� ,6������ 7ZR� UHDGLQJIUDPHV� IRU� SURWHLQV� RI� ��� DQG� ����DPLQR� DFLGV� ZHUH� GHWHFWHG� LQ� HDFK� RI� WKHVH� ,6HOHPHQWV��7KH�����DD�SURWHLQ� UHYHDOHG�KRPRORJ\� WR� WUDQVSRVDVH�SURWHLQV�RI�*UDP�SRVLWLYH�EDFWHULD�



7HWUDF\FOLQH�UHVLVWDQFH�LQ�6WDSK\ORFRFFXV�VSS��IURP�GRPHVWLF�DQLPDOV
6FKZDU]��6���5REHUWV��0�&���:HUFNHQWKLQ��&���3DQJ��<���/DQJH��&�9HWHULQDU\�0LFURELRORJ\��������������������
$� WRWDO� RI� ����VWDSK\ORFRFFDO� LVRODWHV� UHSUHVHQWLQJ� QLQHWHHQ� GLIIHUHQW� VSHFLHV�ZHUHREWDLQHG� IURP� FDWWOH�� FDWV�� GRJV�� GXFNV�� JXLQHD� SLJV�� KRUVHV�� PLQN�� SLJHRQV�� SLJV�UDEELWV��DQG�WXUNH\V��)URP�WKHVH��������������LVRODWHV�ZHUH�VKRZQ�WR�EH�UHVLVWDQW�WRWHWUDF\FOLQH�DQG�WR�FDUU\�RQH�RU�WZR�RI� WKH� WHWUDF\FOLQH�UHVLVWDQFH��WHW��JHQHV� WHW�.��WHW�/��� WHW�0��� RU� WHW�2�� ZLWK� VHYHQ� GLIIHUHQW� GLVWULEXWLRQ� SDWWHUQV�� $GGLWLRQDOUHVLVWDQFHV� WR� RQH� RU� PRUH� DQWLELRWLFV� ZHUH� REVHUYHG� LQ� ���� ������ ��� RI� WKHWHWUDF\FOLQH� UHVLVWDQW� LVRODWHV�� 7KH� WHW�0�� JHQH� ZDV� IRXQG� LQ� ����� �� RI� WKH� 6�LQWHUPHGLXV LVRODWHV� ZKLOH� WKH� WHW�.�� JHQH� SUHGRPLQDWHG� LQ� PRVW� RI� WKH� RWKHUVWDSK\ORFRFFDO�VSHFLHV�LQGHSHQGHQWO\�RI�WKH�KRVW�DQLPDO��7KH�WHW�.��DQG�WHW�/��JHQHVZHUH� ORFDWHG� RQ� SODVPLGV� ZKLOH� WKH� WHW�0�� DQG� WHW�2�� JHQHV� DSSHDUHG� WR� EHDVVRFLDWHG�ZLWK�WKH�FKURPRVRPH�



5HVLVWDQFHV�WR�WHWUDF\FOLQHV��PDFUROLGHV�DQG�FKORUDPSKHQLFRO�LQ�VWDSK\ORFRFFLRI�DQLPDO�RULJLQ
6FKZDU]��6���:HUFNHQWKLQ��&���/RGGHU��*���/DQJH��&�%,2VSHFWUXP 6XSSO�������������������
*HQHV� FRQIHUULQJ� UHVLVWDQFHV� WR� WHWUDF\FOLQHV��PDFUROLGHV� DQG� FKORUDPSKHQLFRO� DUHZLGHO\� GLVWULEXWHG� DPRQJ� VWDSK\ORFRFFL� IURP� DQLPDOV�� 6R� IDU�� WKUHH� WHWUDF\FOLQHUHVLVWDQFH� JHQHV�� WHW.�� WHW/�� DQG� WHW0�� DQRWKHU� WKUHH� PDFUROLGH� UHVLVWDQFH� JHQHVHUP$�� HUP%�� DQG� HUP&� DV� ZHOO� DV� WZR� FKORUDPSKHQLFRO� FDW JHQHV� KDYH� EHHQLGHQWLILHG�� 6LQFH� DOO� WKHVH� UHVLVWDQFH� JHQHV� DUH� RIWHQ� ORFDWHG� RQ� SODVPLGV� DQG�RUWUDQVSRVRQV�� WKH\� DUH� HDVLO\� LQWHUFKDQJHG� EHWZHHQ� WKH� YDULRXV� VWDSK\ORFRFFDOVSHFLHV�IURP�KXPDQV�DQG�DQLPDOV��EXW�DOVR�EHWZHHQ�VWDSK\ORFRFFL�DQG�RWKHU�*UDP�SRVLWLYH�EDFWHULD�



5HVLVWDQFHV�WR�SURWHLQ�ELRV\QWKHVLV�LQKLELWRUV�LQ�VWDSK\ORFRFFL��UHVLVWDQFHJHQHV�DQG�WKHLU�VSUHDG
:HUFNHQWKLQ��&���6FKZDU]��6�%HUOLQHU�XQG�0�QFKHQHU�7LHUlU]WOLFKH�:RFKHQVFKULIW���������������������
7KH�UDSLG�VSUHDG�RI�DQWLELRWLF�UHVLVWDQFHV�LQ�D�ZLGH�YDULHW\�RI�EDFWHULD�LV�PDLQO\�GXHWR� WKH� ORFDWLRQ� RI� DQWLELRWLF� UHVLVWDQFH� JHQHV� RQ�PRELOH� JHQHWLF� HOHPHQWV� VXFK� DVSODVPLGV� DQG� WUDQVSRVRQV�� 3ULQFLSDO� ZD\V� RI� WUDQVIHU� RI� SODVPLG�� DQG� WUDQVSRVRQ�HQFRGHG�UHVLVWDQFH�JHQHV�DUH�SUHVHQWHG�XVLQJ�H[DPSOHV�RI�WKH�SUHGRPLQDQW�JHQHVPHGLDWLQJ� UHVLVWDQFHV� WR� SURWHLQ� ELRV\QWKHVLV� LQKLELWRUV� VXFK� DV� WHWUDF\FOLQHV�DPLQRJO\FRVLGHV�� PDFUROLGH�OLQFRVDPLGH�VWUHSWRJUDPLQ� %� DQWLELRWLFV�� DQGFKORUDPSKHQLFRO� LQ�VWDSK\ORFRFFL��7UDQVIHU�EHWZHHQ�GLIIHUHQW�VWDSK\ORFRFFDO�FHOOV� LVVXEVWDQWLDOO\� EDVHG� RQ� WUDQVGXFWLRQ�� WUDQVIRUPDWLRQ�� FRQMXJDWLRQ� DQG� PRELOL]DWLRQZKLOH� WUDQVIHU� RI� UHVLVWDQFH� JHQHV� ZLWKLQ� WKH� VDPH� EDFWHULDO� FHOO� RIWHQ� LQFOXGHVLQWHUSODVPLGLF� UHFRPELQDWLRQ� HYHQWV� DQG� FKURPRVRPDO� LQWHJUDWLRQ� RI� UHVLVWDQFHSODVPLGV� RU� WUDQVSRVRQV�� 7KH� DELOLWLHV� RI� WKH� WUDQVIHUUHG� UHVLVWDQFH� SODVPLGV� RUWUDQVSRVRQV� WR� LQWHJUDWH� RU� WR� EH� LQWHJUDWHG� LQWR� '1$� PROHFXOHV�� SODVPLGV� RUFKURPRVRPDO�'1$��RI�WKH�QHZ�KRVW�FHOO�DUH�RI�PDMRU�LPSRUWDQFH�WR�FLUFXPYHQW�VWUDLQ���VSHFLHV��RU�JHQXV�VSHFLILF�EDUULHUV�VXFK�DV�UHVWULFWLRQ�PRGLILFDWLRQ�V\VWHPV��SODVPLGLQFRPSDWLELOLWLHV� RU� GHILFLHQFLHV� RI� SODVPLG� UHSOLFDWLRQ� ZKLFK� PD\� OLPLW� HIILFLHQWUHVLVWDQFH�JHQH�WUDQVIHU�



$VSHFWV�RI�EDFWHULDO�UHVLVWDQFH�WR�DQWLPLFURELDOV�XVHG�LQ�YHWHULQDU\GHUPDWRORJLFDO�SUDFWLFH
6&+:$5=��6���12%/(��:�&�9HWHULQDU\�'HUPDWRORJ\��������������������
$VSHFWV� RI� EDFWHULDO� UHVLVWDQFH� WR� WKH� PDMRU� FODVVHV� RI� DQWLPLFURELDOV� XVHG� LQYHWHULQDU\�GHUPDWRORJ\�DUH�SUHVHQWHG�LQ�WKLV�UHYLHZ��5HVLVWDQFH�RI�*UDP�SRVLWLYH�DQG*UDP�QHJDWLYH� EDFWHULD� WR� WHWUDF\FOLQHV�� PDFUROLGH�OLQFRVDPLGH�VWUHSWRJUDPLQDQWLELRWLFV�� FKORUDPSKHQLFRO�� PXSLURFLQ�� VXOIRQDPLGHV�� WULPHWKRSULP�DPLQRJO\FRVLGHV��IOXRURTXLQRORQHV�DQG���ODFWDP�DQWLELRWLFV�DUH�GHSLFWHG�ZLWK�UHVSHFWWR�WKH�GLIIHUHQW�PHFKDQLVPV�RI�DFTXLUHG�DQG�LQWULQVLF�UHVLVWDQFH��([DPSOHV�DUH�JLYHQIRU� WKH� WKUHH� PDMRU� UHVLVWDQFH� PHFKDQLVPV�� HQ]\PDWLF� LQDFWLYDWLRQ�� GHFUHDVHGLQWUDFHOOXODU�GUXJ�DFFXPXODWLRQ�DQG�WDUJHW�PRGLILFDWLRQ��,Q�DGGLWLRQ��EDVLF�LQIRUPDWLRQVDERXW� PRELOH� JHQHWLF� HOHPHQWV� ZKLFK� FDUU\� UHVLVWDQFH� JHQHV�� VXFK� DV� SODVPLGV�WUDQVSRVRQV� DQG� JHQH� FDVVHWWHV�� DQG� WKHLU� PRGHV� RI� VSUHDGLQJ� YLD� WUDQVGXFWLRQ�FRQMXJDWLRQ��PRELOL]DWLRQ�DQG�WUDQVIRUPDWLRQ�DUH�SURYLGHG�
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