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V\VWHP� DQG� FDXVHV� QRQ�KHULWDEOH� LPPXQRORJLFDO� GLVRUGHU� V\QGURPH�� &RPELQDWLRQ� DQWLUHWURYLUDO� WKHUDSHXWLF� SURJUDP�
HIIHFWLYHO\�VXSSUHVVHV�PLFURRUJDQLVP�UHSOLFDWLRQ�DQG�KDOWV�PDODG\�SURJUHVVLRQ��7KH�WUHDWPHQW��KRZHYHU��GRHVQ
W�HOLPLQDWH�WKH�
YLUXV�LQIHFWHG� FHOOV�� DQG� LQWHUUXSWLRQ� RI� WUHDWPHQW� LQHYLWDEO\� OHDGV� WR�PLFURRUJDQLVP� UHERXQG��7KH� UHERXQG�YLUXV� RULJLQDWHV�
IURP� D� JDJJOH� RI� YLUXV�LQIHFWHG� FHOOV� QDPHG� EHFDXVH� WKH� FHOOXODU� UHVHUYRLU� RI� +,9�� 'LVWLQFWLYH� DQG� HOLPLQDWLQJ� WKH� +,9�
UHVHUYRLU�FDQ�VWRS�PLFURRUJDQLVP�UHERXQG�DQG�FXUH�+,9�LQIHFWLRQ��'XULQJ�WKLV�UHYLHZ��ZH�WHQG�WR�FRQFHQWUDWH�RQ�D�UHFHQWO\�
GLVFRYHUHG�+,9�UHVHUYRLU�GXULQJ�D�VHW�RI�&'���7�FHOOV�UHIHUUHG�WR�DV�WKH�YHVLFOH�KHOSHU�7��7)+��FHOOV��:H�WHQG�WR�GHVFULEH�WKH�
SUREDEOH� PHFKDQLVPV� IRU� WKH� ORRNV� RI� UHVHUYRLU� LQ� 7)+� FHOOV�� DQG� WKHUHIRUH� WKH� ZD\V� WR� IRFXV� RQ� DQG� HOLPLQDWH� WKLV�
PLFURRUJDQLVP�UHVHUYRLU�

.H\ZRUGV� DQWLERG\��WDUJHW�FHOOV��UHVHUYRLUV��YDFFLQH��SUHYHQWLRQ

,QWURGXFWLRQ
7�YHVLFOH�KHOSHU�FHOOV
7�YHVLFOH�KHOSHU�FHOOV��7)+��VTXDUH�PHDVXUH�D�VSHFLILF�VHW�RI�
&'��7�FHOOV�WKDW�UHVLGH�LQ�%�FHOO�IROOLFOHV�DQG�SURPRWH�%�FHOO�
PDWXUDWLRQ� LQWR� SODVPD� FHOOV� DQG� ODVWLQJ� PHPRU\� %� FHOOV��
.LP�HW�DO�� UHSHDWDEOH� WKDW� WKURXJK�FKURQLF� LQIHFWLRQ�EHIRUH�
WKH� GHYHORSPHQW� RI� $,'6�� +,9��� �+,9�� UHSOLFDWLRQ� LV�
HVVHQWLDOO\� IRFXVHG� LQ� 7)+�� 3DUDGR[LFDOO\�� 7)+� QXPEHUV�
VTXDUH� PHDVXUH� H[DJJHUDWHG� LQ� HDUO\� DQG� PLG�VWDJHV� RI�
PDODG\�� WKHUHE\� SURPRWLQJ� +,9� UHSOLFDWLRQ� DQG� PDODG\�
SURJUHVVLRQ�� QR� PDWWHU� H[DJJHUDWHG� 7)+� QXPEHUV�� VHYHUDO�
GHIHFWV� LQ� ERG\� VXEVWDQFH� LPPXQLW\� VTXDUH� PHDVXUH�
GHWHFWHG� LQ� +,9� LQIHFWHG� SHRSOH�� WRJHWKHU� ZLWK�
G\VUHJXODWLRQ� RI� %� FHOO� PDWXUDWLRQ�� LPSDLUHG� ERGLO\�
K\SHUPXWDWLRQ�� DQG� ORZ� TXDOLW\� RI� SURWHLQ� SURGXFWLRQ�
GHVSLWH�K\SHUJDPPDJOREXOLQHPLD��
&OLQLFDOO\�� WKHVH� GHIHFWV� VTXDUH� PHDVXUH� GLVFRYHUHG� E\�
H[DJJHUDWHG� YXOQHUDELOLW\� WR� PLFURRUJDQLVP� LQIHFWLRQV� DQG�
LPSDLUHG� YDFFLQLXP� UHVSRQVHV�� QHLWKHU� RI� WKDW� LV� WRWDOO\�
UHYHUVHG�E\�DQWLUHWURYLUDO�PHGLFDO�DLG��$57���'LVFUHSDQFLHV�
LQ�7)+�SHUIRUP��WRJHWKHU�ZLWK�VKUXQNHQ�+,9�VSHFLILF�,/����
SURGXFWLRQ� DQG� ORZ� OHYHOV� RI� FR�VWLPXODWRU\� UHFHSWRU�
H[SUHVVLRQ�� KDYH� EHHQ� FRQQHFWHG� WR� WKHVH� LPPXQH�
LPSDLUPHQWV�� 5HSDUDWLRQV� LQ� 7)+� SUREDEO\� FRQWULEXWH� LQ�
DGGLWLRQ�WR�WKH�IOH[LELOLW\�RI�+,9�WR�SHUVLVW�DQG�HYDGH�ERG\�
VXEVWDQFH� LPPXQLW\�� QRWDEO\� WKH� ODFN� WR� GHYHORS� EURDGO\�
VSHDNLQJ� QHXWUDOL]LQJ� DQWLERGLHV�� $GGLWLRQDOO\�� WR� GLUHFW�
LQIHFWLRQ� RI� 7)+�� GLIIHUHQW� PHFKDQLVPV� WKDW� DUH� MRLQHG� WR�
7)+�GHILFLWV�LQ�+,9�LQIHFWLRQ�HPEUDFH�XS�UHJXODWLRQ�RI�3'�
/�� RQ� JHUPLQDO� FHQWHU� %� FHOOV� DQG� LQFUHDVHG� YHVLFOH�
UHJXODWLYH�O\PSKRF\WH�UHVSRQVHV��
&KDOOHQJHV� WR� GHYHORSPHQW� RI� ZD\V� WR� UHLQIRUFH� 7)+�
SHUIRUP� LQ� +,9� LQIHFWLRQ� HPEUDFH� ODFN� RI� D� ORQJWLPH�
FRPSRVLWLRQ� IRU� PHPRU\� 7)+� LQ� DGGLWLRQ� DV� UHVWULFWHG�
XQGHUVWDQGLQJ� RI� WKH� FRQQHFWLRQ� EHWZHHQ� SHULSKHUDO� 7)+�
DQG� DQLPDO� WLVVXH� 7)+�� ,QWHUYHQWLRQV� WR� UHLQIRUFH� 7)+�
SHUIRUP� LQ� +,9�LQIHFWHG� SHRSOH� PLJKW� HQKDQFH� LPPXQH�
UHFRQVWLWXWLRQ� WKURXJKRXW�$57�DQG�SUREDEO\� DXJPHQW� FXUH�

ZD\V��&'��7�YHVLFOH�KHOSHU�FHOOV�VTXDUH�PHDVXUH�LPSRUWDQW�
IRU� LQGXFWLRQ� RI� ODVWLQJ� ERG\� VXEVWDQFH� LPPXQLW\�� WKLV�
VSHFLDOL]HG� SHUIRUP� PDNHV� WKHP� H[WUHPHO\� IDVFLQDWLQJ�
LPPXQRORJLF�WDUJHWV�IRU�SODQQLQJ�DVVRFLDWH�GHJUHH�HIIHFWLYH�
+,9�YDFFLQLXP�
,QWULJXLQJO\�� 7)+� FHOOV� PLJKW� FRQMRLQWO\� KROG� FOXHV� WR� D�
SUDFWLFDO� FXUH� IRU� +,9�� DV� UHVHUYRLUV� RI� ODWHQW� +,9�
WKURXJKRXW� DQWLUHWURYLUDO� PHGLFDO� DLG� �$57��� 7)+� FHOOV�
IDFLOLWDWH� +,9� SHUVLVWHQFH�� 7KLV� VSHFLDO� WRSLF� ³&'�� 7)+�
FHOOV� LQ�+,9´� V\QWKHVL]HV� UHYLHZV� IURP� FRQVXOWDQWV�ZLWKLQ�
WKH�ILHOG�WR�H[SORUH��GLVFXVV��DQG�VKDUH�UHFHQW�GLVFRYHULHV�RQ�
WKH� NQRWW\� UHODWLRQVKLS� EHWZHHQ� 7)+� FHOOV� DQG� +,9�� 7KLV�
VSHFLDO� WRSLF� FRQMRLQWO\� VHHNV� WR� VXSSO\� YLHZV� RQ� DUHDV�
QHHGLQJ�DQ\�LQTXLU\�GXULQJ�WKLV�TXLFNO\�HYROYLQJ�ILHOG�

$XWKRU¶V�VXPPDU\
'HVSLWH� WKH�VXFFHVV�RI�$57��DFKLHYLQJ�D�SUDFWLFDO� FXUH� IRU�
+,9�� L�H��� VXVWDLQHG�PLFURRUJDQLVP�VXSSUHVVLRQ�ZKHQ�$57�
LQWHUUXSWLRQ�� UHPDLQV� D� FKDOOHQJH� WKDQNV� WR� SHUVLVWHQFH� RI�
PLFURRUJDQLVP�VDQFWXDULHV�XQGHU�$57��$V�D�UHVXOW��WKHUH
V�D�
YLWDO�JRW� WR�SHUFHLYH� WKH�UHVHUYRLU� WR�SODQ�HIIHFWLYH�ZD\V� WR�
SXUJH�WKH�ODWHQW�YLUXV�DQG�HOLPLQDWH�OLIH�ORQJ�GHSHQGHQFH�RQ�
$57��'XULQJ�WKLV�VSHFLDO�WRSLF��FRQVXOWDQWV�ZLWKLQ�WKH�+,9�
ILHOG�V\QWKHVL]H�DQG�MXGJH�UHFHQW�GLVFRYHULHV�LQ�KXPDQV�DQG�
QRQ� KXPDQ� SULPDWH� PRGHO� V\VWHPV� WR� JUDVS� WKH�
FRPSOLFDWHG� G\QDPLFV� RI� 7)+� FHOOV� WKURXJKRXW� +,9�
LQIHFWLRQ��
/HRQJ� HW� DO�� GHOLQHDWH� SRWHQWLDO� FHOO� LQWULQVLF� DQG� H[WHUQDO�
IDFWRUV�GULYLQJ�PLFURRUJDQLVP�UHSOLFDWLRQ�DPRQJ�7)+�FHOOV�
WKURXJKRXW� +,9� LQIHFWLRQ�� 7KHVH� HPEUDFH� ODFN� RI� FHOOXODU�
KRVW�UHVWULFWLRQ�IDFWRUV�DPRQJ�7)+�FHOOV��H[FOXVLRQ�RI�O\VLV�
&'��7� FHOOV� IURP�%� FHOO� IROOLFOHV� DPRQJ� JHUPLQDO� FHQWHUV�
�*&V��� DQG� XQIUHH� YLUXV� RQ� JLJDF\FOH� YHVLFOH� QHUYH� ILEHU�
FHOOV�� D� FRQVWHOODWLRQ�RI� WKLQJV� WKDW�PDNH� DQ� LGHDO� VWRUP� WR�
PDUNHW� XQERXQG� PLFURRUJDQLVP� UHSOLFDWLRQ� DPRQJ�
JLJDF\FOH�7)+�FHOOV�
$PD]LQJO\�� GHVSLWH� EHLQJ� KRWEHGV� IRU� PLFURRUJDQLVP�
UHSOLFDWLRQ�� 7)+� FHOOV� VTXDUH� PHDVXUH� QRW� GHSOHWHG� DV�
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GUDPDWLFDOO\�DV�GLIIHUHQW�&'��O\PSKRF\WH�VXEVHWV��=DXQGHUV�
HW� DO�� UHSRUW� D� WUDQVSDUHQW� LQFUHDVH� LQ� SURSRUWLRQ� RI� 7)+�
FHOOV�FRPSDUHG�WR�GLIIHUHQW�&'�7�FHOO�VXEVHWV�LQ�VHULDO�ILQH�
QHHGOH� DVSLUDWHV� IURP� O\PSK� QRGHV� RI� 6,9�LQIHFWHG�
PDFDTXHV��
0LOHV� HW� DO�� UHYHDO� WKDW� DVVRFLDWH� GHJUHH� LQFUHDVH� LQ�
O\PSKRNLQH� KDOI�GR]HQ� DQG� DQWLYLUDO� JDPPD� DQG� D�
FRUUHVSRQGLQJ� UHGXFWLRQ� LQ� ,/��� PLJKW� SURPRWH� 7)+�
SUROLIHUDWLRQ��
+RQJ�HW�DO��DQG�:DQJ�HW�DO��DUJXH�WKDW�D�UHODWLYH�LQFUHDVH�LQ�
7)+� FHOO� SURSRUWLRQV� KDSSHQV� ZLWKLQ� WKH� IDFH� RI� LQWHUQHW�
GHFUHDVH�LQ�7)+�FHOOV�QXPEHUV��7KH\�DWWULEXWH�WKH�GHFUHDVH�
LQ�7)+�QXPEHUV�WR�H[DJJHUDWHG�H[SUHVVLRQ�RI�SURJUDPPHG�
GHDWK�OLJDQG�RQH�RQ�QHUYH�ILEHU�FHOOV�IROORZLQJ�LQIHFWLRQ��
+RQJ�HW�DO�� FRQMRLQWO\� VWDWH� WKDW� DVVRFLDWH� GHJUHH� LQFUHDVHV�
LQ� UHPRGHOLQJ� JURZWK� IDFWRU�E�PHGLDWHG� DOEXPLQRLG�
GHSRVLWLRQ� DQG� SDWKRORJ\� DQG� ORVV� RI� ILEUREODVWLF�
FULVVFURVVHG�FHOOV�GULYHV�GLVUXSWLRQ�RI�WKH�ERGLO\�IOXLG�GHVLJQ�
LPSDLULQJ�7)+�FHOO�QXPEHUV�DQG�SHUIRUPDQFH��
0LOHV� HW� DO�� VWDWH� WKDW� D� ULVH� LQ� 7� YHVLFOH� UHJXODWLYH� FHOOV�
LPSDLUV� 7)+� SHUIRUP� LQ� +,9� LQIHFWLRQ�� ZKHUHDV� WKHVH�
REVHUYDWLRQV�FRXOG�VHHP�DW�RGGV�ZLWK�RQH�DQRWKHU��JLYHQ�WKH�
FRPSOLFDWHG�LPPXQRORJ\�RI�+,9�LQIHFWLRQ�DQG�SURJUHVVLRQ�
WR�$,'6��LW
V�H[WUHPHO\�SUREDEO\�WKDW�7)+�FHOO�QXPEHUV�DQG�
SHUIRUPDQFH� YDU\� ZLGH� RYHU� WKH� FRXUVH� RI� LQIHFWLRQ� DQG�
EHWZHHQ� LQIHFWHG� DQLPDOV� DQG� KXPDQV�� 8OWLPDWHO\�� %� FHOO�
UHVSRQVHV� VTXDUH� PHDVXUH� LPSDLUHG� ZLWK� DEHUUDQW� %� FHOO�
DFWLYDWLRQ� DQG� LPPXQRGHILFLHQF\� ZLWKLQ� WKH� IDFH� RI� SRRU�
+,9�VSHFLILF�SURWHLQ�UHVSRQVHV��
&KLRGL� HW� DO�� UDLVH� WKH� FKDQFH� WKDW� ,/���� D� SURWHLQ� ZKRVH�
OHYHO� LV� HOHYDWHG� WKURXJKRXW�+,9��� LQIHFWLRQ�� FRXOG�KDYH� D�
MRE� LQ� H[DJJHUDWHG� H[SUHVVLRQ� RI� %� FHOO� FRVWLPXODWRU\�
PROHFXOHV� RQ� 7)+� FHOOV� UHVXOWLQJ� LQ� DEQRUPDO� %� FHOO�
GLIIHUHQWLDWLRQ� DQG� QHFURELRVLV�� +RZHYHU� SURWHLQ�
UHVSRQVHV GRQ
W� VHHP� WR� EH FRPSURPLVHG DOWRJHWKHU +,9�
LQIHFWHG SHRSOH�� ,Q� VRPH� LQIHFWHG� SHRSOH�� JHQHUDOO\�
QHXWUDOL]LQJ� DQWLERGLHV� WKDW� KDYH QRQLQKHULWDEOH LQ� GHSWK�
K\SHUPXWDWLRQ� DQG� HYHQ� GHOHWLRQ�LQVHUWLRQ� PXWDWLRQV� VHHP�
PDQ\� \HDUV ZKHQ LQLWLDO� LQIHFWLRQ�� =DXQGHUV� HW� DO�� FRQWHQG�
WKDW� QRW DOO� LPPXQH� UHVSRQVHV DUHD� XQLW� LPSRWHQW� KRZHYHU�
WKDW� HIIHFWLYH� LPPXQH� UHVSRQVHV� GULYH� YLUXV� HYROXWLRQ�
OHDGLQJ� WR (QYHORSH� GLYHUJHQFH� DQG� GLYHUVLILFDWLRQ�� 7KH�
JHQHUDWLRQ� RI� QHRDQWLJHQV ZLWKLQ� WKH LQIHFWHG� KRVW� PLJKW�
UHFUXLW� QDLYH� &'�� 7� FHOOV� WKDW XSRQ� DFWLYDWLRQ� GULYH�
LQIHFWLYH� DJHQW UHSOLFDWLRQ UHVXOWLQJ� LQ XOWLPDWH GHSOHWLRQ� RI�
&'��7�FHOOV�
,Q� WKHLU� UHYLHZ�� *UDII�'XERLV� HW� DO�� DVVHUW� WKDW� 7)+� FHOO�
IUHTXHQF\� YDULHV ZLGH SHU �L�� WKH VWDJH� RI� +,9�6,9�
LQIHFWLRQ�� �LL�� WKH� VHYHULW\� RI� WKH VLFNQHVV�� DQG� �LLL� WKH�
SRZHU WR�GHYHORS JHQHUDOO\ QHXWUDOL]LQJ�DQWLERGLHV�OLJKWQHVV�
WKDW� D� EODQNHW� LQFUHDVH� RU� GHFUHDVH� LQ� 7)+� FHOOV LVQ
W D�
XQLI\LQJ� FKDUDFWHULVWLF� RI� DOO� +,9�6,9� LQIHFWLRQV�� *LYHQ�
WKH VRSKLVWLFDWHG OLQN� EHWZHHQ� YLUXV� DQG O\PSKRLG�
WLVVXH FHOOV� LQWHUIHUHQFH +,9� UHSOLFDWLRQ� LQ OLTXLG� ERG\�
VXEVWDQFH WLVVXHV PD\� EH D GHPDQG IRU� LQGXFWLRQ� RI�
HIIHFWLYH� 7)+� UHVSRQVHV� DQG� DQWL�+,9� DQWLERGLHV DQG�
ZLOO KDYH�WKH DGYDQWDJH�RI GUDPDWLFDOO\�UHGXFLQJ VHHGLQJ�RI�
WKH� ODWHQW� SRRO� :KHUHDV WKH O\PSKRLG� WLVVXH KDV� UHFHLYHG D�
JRRG GHDO� RI� DWWHQWLRQ� GLIIHUHQW FRPSDUWPHQWV DOVR DUH�
HYROYLQJ�DV FUXFLDO SDUDPHWHUV ZRUWK\ RI�DWWHQWLRQ�
7KRUQKLOO�HW�DO��UHYLHZ ZKDW
V QRWHG UHJDUGLQJ SHULSKHUDO �S��
7)+� FHOOV� WKDW DUHD� XQLW FXUUHQWO\ ULVLQJ DV� SUHFLRXV�
VXUURJDWHV� IRU JLJDF\FOH 7)+� FHOOV� DQG� LQGLFDWH� WKDW� WKH�
VDIHJXDUGLQJ� RI� S7)+� FHOOV WKURXJKRXW +,9� LQIHFWLRQ� E\�

HDUO\� $57� LQLWLDWLRQ� LV UHODWHG� WR KLJKHU LQIHFWLYH�
DJHQW VXSSUHVVLRQ� DQG� ODFN� RI %� O\PSKRF\WH GLVIXQFWLRQ��
0RXNDPEL� HW� DO�� KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� 7)+�
FHOOV ZLWKLQ� WKH VSOHHQ� WKH� ILUVW RUJDQ� IRU %�
O\PSKRF\WH DFWLYDWLRQ� DQG� GLIIHUHQWLDWLRQ�� 7KHLU� UHFHQW�
REVHUYDWLRQV�LQGLFDWHG�HDUO\�DQG�SURIRXQG�ORVV�RI O\PSKRLG�
WLVVXH 7)+� FHOOV� 7KHUH¶V FRQMRLQWO\ ULVLQJ DWWHQWLRQ�
LQ OHDUQLQJ 7)+� FHOOV� LQ WLVVXH� OD\HU FRPSDUWPHQWV²
WKLV WKRXJKW RI� WKH� 7)+� FHOO� UHVSRQVH� LQ� GLVWLQFW� WLVVXH�
FRPSDUWPHQWV� ZLWK YDULDWLRQV LQ LQIHFWLYH�
DJHQW G\QDPLFV FDQ ZLWKRXW�GRXEW VKHG PRUH LQVLJKWV ZLWKLQ�
WKH UHODWLRQVKLS� RI� &'�� 7)+� FHOOV� DQG� +,9�� 7KXV�� WKHUH�
HQGXUHV D� JRRG GHDO WR� EH� WROG UHJDUGLQJ 7)+� FHOOV��
DQG OLNH +,9�� WKHVH� FHOOV DUHD� XQLW SUREDEO\ WR� GUDZ� LQ WKH�
H\H RI�LPPXQRORJLVWV�DQG�YLURORJLVWV�DOLNH�

&RQFOXVLRQ
7KLV� HGLWRULDO� RULJLQDWHHG� IURP� WKH� UHFHQW� GLVFRYHULHV�
GHPRQVWUDWLQJ� WKDW� 7)+� FHOOV DUHD� XQLW WKH� PDLQ LQIHFWLYH�
DJHQW UHVHUYRLU� DPRQJ� &'��� 7� FHOOV�:H¶YH� JRW� XUJHG�
K\SRWKHVHV� WR� FODULI\ WKH� IRUPDWLRQ� RI� WKLV� UHVHUYRLU DQG�
PHWKRGV IRU�LWV�HOLPLQDWLRQ� 7KH�PDLQ +,9�UHVHUYRLU�LQ�7)+�
FHOOV PD\�EH�D FRQFUHWH SROLFH�LQYHVWLJDWLRQ WKDW�DJUHHV�ZHOO�
ZLWK� WKH� ORQJ�REVHUYHG� KRWVSRW� IRU� +,9� UHSOLFDWLRQ�� WKH %�
O\PSKRF\WH IROOLFOHV�� +RZHYHU� DGGLWLRQDO VWXGLHV DUHD� XQLW�
UHTXLUHG�WR�YDOLGDWH�WKH�LPSRUWDQFH�RI�WKLV�FHOOXODU�UHVHUYRLU�
DQG WR� VHH ZKHWKHU� RU� QRW UHPRYLQJ� WKH� UHVHUYRLU� ZLOO�
VLJQLILFDQWO\� GHOD\� RU� HOLPLQDWH LQIHFWLYH� DJHQW� UHERXQG��
:KHUHDV�LQIHFWLYH�DJHQW�GHR[\ULERQXFOHLF�DFLG�DQG�SRO\PHU�
LQ�&'���7�FHOOV DUH WKH�VWURQJHVW�LQWHUSUHWHU�RI�WKH ³WLPH�WR�
LQIHFWLYH� DJHQW� UHERXQG´ WKDW
V�� KLJKHU� OHYHOV� RI� FHOO�
DVVRFLDWHG SRO\PHU DQG GHR[\ULERQXFOHLF� DFLG UHVXOW� LQ D�
VKRUWHU� WLPH� WR LQIHFWLYH� DJHQW UHERXQG ZKHQ WUHDWPHQW� LV�
LQWHUUXSWHG� LW
G EH DWWHQWLRQ�JUDEELQJ WR� EH� WROG ZKHWKHU� RU�
QRW WKH� DPRXQW RI� SURYLUXV� LQ� 7)+� FHOOV PD\� EH XVHG� DV� D�
VXSHULRU� SUHGLFWRU� IRU� WKH� WLPH� WR� UHERXQG� +HQFH��
DGGLWLRQDOO\�WR�VHUYLQJ�WR�1RUWK�$PHULFDQ�FRXQWU\�SHUFHLYH�
+,9� SDWKRORJLF� SURFHVV�� WKH� 7)+� UHVHUYRLU FDQ� HYHQ EH�
GHYHORSHG� DV� D� ELRPDUNHU� WR� DVVHVV� WKH HIILFDFLRXVQHVV RI�
WKHUDSHXWLF�LQWHUYHQWLRQV�LQ�+,9�FXUH�VWXGLHV�
$W� OHDVW � NLQGV�RI UHVHUYRLU�H[LVW� LQ %� O\PSKRF\WH� IROOLFOHV
WKURXJKRXW� F$57�� WKH� YLUXV�LPPXQH� FRPSOH[HV� SUHVHUYHG�
RQ� WKH� VXUIDFH� RI VXEVWDQFH SUHVHQWLQJ� FHOOV DQG� WKHUHIRUH�
WKH LQWUDFHOOXODU SURYLUDO� UHVHUYRLU� WKDW� SURGXFHV� LQIHFWLRXV�
YLUXV RQFH WUHDWPHQW� LV� LQWHUUXSWHG� (DFK UHVHUYRLU RXJKW� WR�
EH� HOLPLQDWHG� WR� VWRS� LQIHFWLYH� DJHQW� UHERXQG� DQG� IXUWKHU�
HIIRUW� LV� UHTXLUHG WR� IRFXV� RQ WKHVH� UHVHUYRLUV� LQ %�
O\PSKRF\WH IROOLFOHV�� 7KH� K\SRWKHVHV DQG�PHWKRGV� SODQQHG�
KHUH� QHHG� WR EH WKURXJK� HPSLULFDO� REVHUYDWLRQ YHULILHG� LQ�
DQLPDO� PRGHOV WR� VHH YHULW\ FDXVH �V�� IRU� WKH LQVWLWXWLRQ RI�
WKH� 7)+� UHVHUYRLU� DQG� WR� GHWHUPLQH WKH� IRUHPRVW UDWLRQDO�
DQG� SURPLVLQJ� WKHUDSHXWLF� LQWHUYHQWLRQV�� :KHQ� VRPH� QLFH�
VXFFHVVHV� KRZHYHU FRQMRLQWO\VRPH� OLPLWDWLRQV� LQ�
YLFWLPL]DWLRQ� 6,9�LQIHFWHG� QRQ�KXPDQ� SULPDWH� PRGHOV WR�
UHYLHZ KXPDQ� +,9� LQIHFWLRQ�� KXPDQL]HG� PLFH DOVR�
DUH EHLQJ� GHYHORSHG� DV JORULRXV WRROV� IRU� WKH� VWXG\� RI�
+,9 SDWKRORJLF� SURFHVV�� 7KH HPLQHQW DWWDFKPHQW RI� 7)+�
FHOOV�LQWR�WKH�PLFH�ZRXOG HQDEOH 1RUWK�$PHULFDQ�FRXQWU\ WR�
UHYLHZ WKH� UROH� RI� WKH� 7)+� FHOO� UHVHUYRLU� LQ� FKURQLF�
+,9 VLFNQHVV�� 7KH� UROH� RI� 7)+� FHOOV EHFDXVH� WKH PDMRU�
UHVHUYRLU� DPRQJ�&'���7� FHOOV�ZDUUDQWV PRUH LQYHVWLJDWLRQ�
LQWR� LWV� UROH� LQ� +,9 SDWKRORJLF� SURFHVV�� DQG� VXFK� FUXFLDO�
ILQGLQJV PXVWQ
W EH XQQRWHG ZLWKLQ� WKH GHYHORSPHQW� RI�
WKHUDSHXWLF ZD\V WR�FXUH�+,9�LQIHFWLRQ�
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$XWKRU�&RQWULEXWLRQV
7KH� DXWKRU� FRQILUPV� EHLQJ� D� FRQWULEXWRU� RI� WKLV� ZRUN� DQG�
DSSURYHG�LW�IRU�SXEOLFDWLRQ�

&RQIOLFW�RI�,QWHUHVW�6WDWHPHQW
7KH�DXWKRU�GHFODUHV� WKDW� WKH� UHVHDUFK�ZDV�FRQGXFWHG� LQ� WKH�
DEVHQFH� RI� DQ\� FRPPHUFLDO� RU� ILQDQFLDO� UHODWLRQVKLSV� WKDW�
FRXOG�EH�FRQVWUXHG�DV�D�SRWHQWLDO�FRQIOLFW�RI�LQWHUHVW�
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