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9LUDO� IRRWSULQWV�� OLNH� SURWHLQV� DQG�RFFDVLRQDOO\�51$�DUH�
IRXQG� LQ� EORRG� SODVPD�� DOWKRXJK� WKH� H[FUHWLQJ� FHOOV� UHPDLQ�
XQNQRZQ�WLOO�QRZ��EXW�FDQ�EH�DVVXPHG�WR�EH�SUHVHQW�LQ�VSOHHQ��
OLYHU��DQG�ERQH�PDUURZ�

$SSUR[LPDWHO\����RI�WKH�SRSXODWLRQ������RI�WKH�LQIHFWHG�
LQGLYLGXDOV���GLDJQRVHG�ZLWK�DIIHFWLYH�GLVRUGHUV��VXIIHUV�IURP�
IUHTXHQW�RU�FKURQLF�DFWLYDWLRQ�SURFHVVHV��EDVHG�RQ�DQWLJHQ�	�
&,&�PHDVXUHPHQWV��DQG�RU�SUHVHQWV�ZLWK�VHYHUH�DQWLJHQHPLD�
LQ�DFXWH�HSLVRGHV��%'9�LQIHFWLRQV�LQ�PDQ�DUH�NQRZQ�JOREDOO\�
�$8��$7��%5��)5��&=��'(��,7��-3��*%��86��3/��&+��UHFHQWO\�
LQ�/,��&1��DQG�,5��

5HJDUGLQJ�D�VHOHFWLYLW\�RI�%'9�FRPSRQHQWV�WR�PDPPDOLDQ�
OLPELF�V\VWHP�VWUXFWXUHV��PRVW�SUREDEO\�WR�WKH�.$���UHFHSWRU�
RI� WKH� JOXWDPDWH� V\VWHP� LV� VXSSRUWLYH� IRU� WKH� JOXWDPDWH�
GH¿FLHQF\�K\SRWKHVLV�ZKLFK�SRLQWV�WR�GHSUHVVLRQ�DQG�FRJQLWLYH�
GH¿FLWV��)URP�WKLV�%'9�VKRXOG�EH�FRQVLGHUHG�D�PDMRU�FRIDFWRU�
LQ� PXOWL�IDFWRULDO� KXPDQ� SV\FKLDWULF� GLVRUGHUV�� 1RQ�VSHFL¿F�
VWUHVV�HYHQWV�PD\�LQLWLDWH�LPPXQH�VXSSUHVVLRQ�FDXVDOO\�OHDGLQJ�
WR�YLUXV�DFWLYDWLRQ��9LUDO� LQWHUIHUHQFH�ZLWK� WKH�K\SRWKDODPLF�
SLWXLWDU\�JODQG��+3$��D[LV�LQÀXHQFHV�VXFK�GLVHDVH�SDWWHUQV�WR�
ZRUVHQ�DQG�HYHQWXDOO\�WR�UXQ�LQWR�D�FKURQLF�FRXUVH�

7R� FRQFOXGH�� WKH� FRQFHSW� RI� HQFHSKDORP\HOLWLV� ZLWK�
SHULSKHUDO� O\PSKRF\WLF� LQ¿OWUDWLRQV� LQ� WKH� EUDLQ� RULJLQDOO\�
UHSRUWHG�E\�-RHVW��VHHPV�QRW�WR�EH�WKH�FDXVH�RI�GLVHDVH��DOWKRXJK�
LW�ZDV�IDYRXUHG�IRU�DOPRVW�����\HDUV��'LVWLQFW�EHKDYLRXU�DQG�
FRJQLWLYH�FKDQJHV�GHSHQGLQJ�XSRQ�YLUXV�LQGXFHG�GLVWXUEDQFLHV�
LQ� WKH� IXQFWLRQ� RI� QHXUR�� DQG�JDVWURWUDQVPLWWHU� QHWZRUNV� DUH�
PRUH�OLNHO\�WR�SOD\�D�PDMRU�HWLRSDWKRJHQHWLF�UROH�

$IWHU�FODUL¿FDWLRQ�PRVW�RI� WKH�ELRORJLFDO�SDUDPHWHUV�DQG�
HYDOXDWLQJ� D� YDULHW\� RI� LQIHFWLRQ�PRGHOV��%'9�KDV� DWWUDFWHG�
PDMRU� LQWHUHVW� DQG� JDLQHG� VLJQL¿FDQW� LPSRUWDQFH� LQ� KXPDQ�
LQIHFWLRQV�� 6WDUWLQJ� ZLWK� DQWLERG\� ¿QGLQJV� LQ� SV\FKLDWULF�
SDWLHQWV�� IROORZHG� E\� GHWHFWLRQ� RI� DQWLJHQ� DQG� LPPXQH�
FRPSOH[HV� LQ� EORRG� RI� SDWLHQWV�� FRQWUROV� DQG� EORRG� GRQRUV�
E\�%RGH�DQG�KHU�JURXS��FRQ¿UPHG�LQ�$XVWUDOLD���WKH�HIIHFWLYH�
WUHDWPHQW�ZLWK�DPDQWDGLQH�RI�SDWLHQWV�FDUU\LQJ�YLUXV�PDUNHUV��
RIIHUV�QHZ�KRSH�IRU�PDMRU�PRRG�GLVRUGHU�SDWLHQWV��WKLV�WKHUDS\�
KDV�DOVR�VXFFHVVIXOO\�EHHQ�DSSOLHG�LQ�GLVHDVHG�DQLPDOV��

7KH� UHFHQW� JURXQG� EUHDNLQJ� GLVFRYHU\� RI� WKH� 1�JHQ� RI�
%'9�LQWHJUDWHG�LQWR�WKH�JHUP�OLQH��WKH�VR�FDOOHG�(%/1V��ZLWK�
LWV� SRVVLEOH� LQÀXHQFH� RQ� GLVHDVH� LQ� KXPDQV� SURYRNH� '1$�
DQDO\VHV� IURP� PRRG� GLVRUGHU� SDWLHQWV� FROOHFWHG� LQ� %RGH�V�
%LREDQN� RI� ������� EORRG� VDPSOHV� WR� OLIW� WKH� VHFUHW� RI� D� ���
PLOOLRQ�ROG�JHQH�RQ�WKH�EDODQFH�RI�KXPDQ�PRRG�DQG�KHDOWK�

(GLWRULDO���5HGDNFLMRV�VNLOWLV�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

+DQQV�/8':,*

)UHH�8QLYHUVLW\�RI�%HUOLQ��*HUPDQ\

,Q� ����� -RHVW� 	� 'HJHQ�
UHFRJQL]HG�WKDW�DQ�HQFHSKDORP\HOLWLV�
QRQ�SXUXOHQWD�� DQ� LQÀDPPDWRU\�
UHDFWLRQ�ORFDOLVLQJ�LQ�FHQWUDO�DUHDV�RI�
WKH� EUDLQ� RI� IDWDOO\� GLVHDVHG� KRUVHV��
ZDV�FKDUDFWHULVWLF�IRU�D�KHDG�GLVHDVH��
D�VR�FDOOHG�³KLW]LJH�.RSINUDQNKHLW´��
ODWHU� RQ� FRLQHG� ³%RUQD�VFKH�
.UDQNKHLW´��%RUQD�'LVHDVH�

0DPPDOLDQV� PRUH� RIWHQ� VKRZ�
VLOHQW� LQIHFWLRQV� WKDQ� RYHUW� GLVHDVH��

$GGUHVV� IRU� FRUUHVSRQGHQFH�� +DQQV� /XGZLJ�� 3URI�� RI�9LURORJ\�� )UHH� 8QLYHUVLW\� RI� %HUOLQ�� *HUPDQ\�� (PDLO�� KDQQV�OXGZLJ#ZHE�GH� RU�
KOXYLURO#]HGDW�IX�EHUOLQ�GH



$PEXODWRULQLǐ�SDFLHQWǐ�GHSUHVLMRV�VLPSWRPǐ�VąVDMD�VX�
SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRV�GDUER�NUǌYLX

6800$5<
$LP�RI� WKH� VWXG\��7R� FRPSDUH� WKH� IUHTXHQF\� RI� YLVLWV� WR� JHQHUDO�
SUDFWLWLRQHUV�DQG�PHGLFDO�VSHFLDOLVWV��DQG�QXPEHU�RI�ODERUDWRU\�WHVWV�
LQ�SULPDU\�FDUH�SDWLHQWV�ZLWK�DQG�ZLWKRXW�GHSUHVVLYH�V\PSWRPV��
0HWKRGV�� 4XHVWLRQQDLUH� VXUYH\� FRQVLVWLQJ� RI� VHYHQ� FORVHG�HQGHG�
TXHVWLRQV� DERXW� GHPRJUDSKLF� LQIRUPDWLRQ� DQG� LQIRUPDWLRQ� DERXW�
WKH�SUHVFULEHG�PHGLFDWLRQV�WR�WUHDW�GHSUHVVLRQ�DQG�DQ[LHW\�GLVRUGHUV�
ZDV� SHUIRUPHG� LQ� SDWLHQWV� DWWHQGLQJ� IDPLO\� GRFWRU�� 'HSUHVVLRQ�
DQG� DQ[LHW\� V\PSWRPV� ZHUH� DVVHVVHG� E\� WKH� +RVSLWDO� $Q[LHW\�
DQG� 'HSUHVVLRQ� 6FDOH� �+$'6��� $FFRUGLQJ� WR� +$'6�GHSUHVVLRQ�
VXEVFDOH� �+$'6�'�� VFRUHV� DOO� VWXG\� VXEMHFWV� ZHUH� GLYLGHG� LQWR�
WZR� JURXSV�� RQH� JURXS� FRQVLVWHG� RI� ��� SDWLHQWV� ZLWK� GHSUHVVLYH�
V\PSWRPV�� DQG� WKH� VHFRQG�JURXS�FRQVLVWHG�RI����SDWLHQWV�ZLWKRXW�
GHSUHVVLYH�V\PSWRPV��'DWD�IRU�WLPH�EXGJHW�DQDO\VLV�ZHUH�FROOHFWHG�
E\�UHWURVSHFWLYH�VXUYH\��
5HVXOWV�� 3DWLHQWV�ZLWK� GHSUHVVLYH� V\PSWRPV� FRPSDUHG� WR� SDWLHQWV�
ZLWKRXW� GHSUHVVLYH� V\PSWRPV� PRUH� IUHTXHQWO\� DWWHQGHG� IDPLO\�
GRFWRU�IRU�FRQVXOWDWLRQV��PRUH�RIWHQ�ZHUH�UHIHUUHG�WR�QHXURORJLVW�DQG�
IRU�ODERUDWRU\�HYDOXDWLRQV�
&RQFOXVLRQV�� 'HSUHVVLRQ� LQ� SULPDU\� FDUH� SDWLHQWV� UHVXOWV� LQ�
LQFUHDVHG�ZRUNORDG�RI�WKH�SULPDU\�KHDOWK�FDUH�V\VWHP�
.H\� ZRUGV�� GHSUHVVLRQ�� RXWSDWLHQW� YLVLWV�� JHQHUDO� SUDFWLWLRQHU��
UHIHUUDOV�IRU�FRQVXOWDWLRQ��ODERUDWRU\�WHVWV�

$GGUHVV�IRU�FRUUHVSRQGHQFH��,QJD�'XRQHOLHQơ��9\GǌQR�DO����3DODQJD�/7��������HO�S���LQJDG#NWO�PLL�OW

Ʋ9$'$6

'LGHOLV� SVLFKLNRV� VXWULNLPǐ� SDSOLWLPDV� \UD� YLHQD�
GLGåLDXVLǐ� LU� DNWXDOLDXVLǐ� ãLXRODLNLQơV�YLVXRPHQơV� VYHLNDWRV�
SUREOHPǐ� >��� �@�� 'HSUHVLMD� \UD� YLHQDV� ODELDXVLDL� SDSOLWXVLǐ�
SVLFKLQơV�VYHLNDWRV�VXWULNLPǐ�QH�WLN�EHQGURMRMH�SRSXOLDFLMRMH�
>��� �@�� EHW� LU� WDUS� DPEXODWRULãNDL� SLUPLQơV� DVPHQV� VYHLNDWRV�
SULHåLǌURV�ƳVWDLJRVH�EHVLODQNDQþLǐ�SDFLHQWǐ�>�������@��

3DVDXOLR� VYHLNDWRV� RUJDQL]DFLMRV� �362�� GXRPHQLPLV�
GHSUHVLMRV� SDSOLWLPDV� VLHNLD� �±�� SURF�� SDVDXOLR� J\YHQWRMǐ�
VNDLþLDXV�>�@��$VPHQǐ��WXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��VNDLþLXV�
WDUS� SDFLHQWǐ�� EHVLNUHLSLDQþLǐ� Ƴ� SLUPLQơV� DVPHQV� VYHLNDWRV�
SULHåLǌURV� ƳVWDLJDV�� \UD� GDU� GLGHVQLV� LU� VLHNLD� �±��� SURF�� ãLǐ�
ƳVWDLJǐ� DSWDUQDXMDPǐ�DVPHQǐ� >��� �@��.LWL� � W\ULPDL� URGR�� NDG�

WDUS� Y\UHVQLR� DPåLDXV� DPEXODWRULQLǐ� SDFLHQWǐ� GHSUHVLMRV�
SDSOLWLPDV�JDOL�VLHNWL����DU�QHWJL����SURF��>�@��

'HSUHVLQLǐ� VXWULNLPǐ� QHLJLDPDV� SRYHLNLV� YLVXRPHQơV� LU�
DVPHQV� JHURYHL� ODLNRPDV� YLHQX� GLGåLDXVLǐ� WDUS� YLVǐ� OơWLQLǐ�
OLJǐ� >��@�� 'DåQLDXVLDL� GHSUHVLMRV� SDVHNPơV� \UD� VXPDåơMĊV�
DVPHQV� VRFLDOLQLV� DNW\YXPDV�� QHGDUELQJXPDV�� QHƳJDOXPDV��
EORJHVQơ�J\YHQLPR�NRN\Eơ��OLJRWXPDV��GLGHOLV�JUHWXWLQLǐ�OLJǐ�
VNDLþLXV��>������@��

<UD� GXRPHQǐ� >���� ���� ��@�� NDG� SDFLHQWDL�� WXULQW\V�
GHSUHVLMRV�VLPSWRPǐ��å\PLDL�GDåQLDX�ODQNRVL�SLUPLQơV�DVPHQV�
VYHLNDWRV�SULHåLǌURV�ƳVWDLJRVH��NUHLSLDVL�Ƴ�EHQGURVLRV�SUDNWLNRV�
J\G\WRMXV�� GDåQLDX� VLXQþLDPL� NRQVXOWXRWL� J\G\WRMDPV�
VSHFLDOLVWDPV�� MLHPV� GDXJLDX� DWOLHNDPD� ODERUDWRULQLǐ� LU�
UDGLRORJLQLǐ� W\ULPǐ� SDO\JLQXV� VX� SDFLHQWDLV�� QHWXULQþLDLV�

(JOơ�85%21$9,ý,ǋ7Ơ��,QJD�'821Ơ/,(1Ơ��5REHUWDV�%81(9,ý,86
$PEXODWRULQLǐ�SDFLHQWǐ�GHSUHVLMRV�VLPSWRPǐ�VąVDMD�VX�SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRV�GDUER�NUǌYLX

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

$VVRWLDWLRQ�EHWZHHQ�WKH�V\PSWRPV�RI�GHSUHVVLRQ�RI�
DPEXODWRU\�SDWLHQWV�DQG�WKH�ZRUNORDGH�RI�

SULPDU\�KHDOWK�FDUH�FHQWUH
(JOơ�85%21$9,ý,ǋ7Ơ���,QJD�'821Ơ/,(1Ơ���5REHUWDV�%81(9,ý,86�

�/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0$�9LVXRPHQơV�VYHLNDWRV�IDNXOWHWDV��.DXQDV��/LHWXYD
�/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��3DODQJD��/LHWXYD

6$175$8.$
7\ULPR�WLNVODV��3DO\JLQWL�DPEXODWRULQLǐ�SDFLHQWǐ�DSVLODQN\Pǐ�GDåQƳ�
SDV� EHQGURVLRV� SUDNWLNRV� J\G\WRMXV� LU� J\G\WRMXV� VSHFLDOLVWXV� EHL�
DWOLNWǐ�ODERUDWRULQLǐ�W\ULPǐ�VNDLþLǐ�LU�VWUXNWǌUą�WDUS�SDFLHQWǐ��WXULQþLǐ�
LU�QHWXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��
0HWRGLND��$WOLNWD�DQNHWLQơ�DSNODXVD�� VXGDU\WD� Lã� VHSW\QLǐ�XåGDURMR�
WLSR�NODXVLPǐ��VNLUWD�VXULQNWL�GHPRJUD¿QĊ�LQIRUPDFLMą�DSLH�WLULDPąMƳ�
EHL�LQIRUPDFLMą�DSLH�LãUDã\WXV�YDLVWXV�GHSUHVLMDL�DUED�QHULPXL�J\G\WL��
'HSUHVLMRV� LU� QHULPR� VLPSWRPDPV� ƳYHUWLQLPXL� QDXGRWD� /LJRQLQơV�
QHULPR� LU� GHSUHVLMRV� VNDOơ� �DQJO��+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ�
6FDOH�� +$'6��� 3DJDO� +$'6�GHSUHVLMRV� �+$'6�'�� VXEVNDOơV�
UH]XOWDWXV�YLVL�WLULDPLHML�EXYR�VXVNLUVW\WL�Ƴ�GYL�JUXSHV��SLUPąMą�JUXSĊ�
VXGDUơ� ��� SDFLHQWDL�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� DQWUąMą� JUXSĊ�
VXGDUơ����SDFLHQWDL��QHWXULQW\V�GHSUHVLMRV�VLPSWRPǐ��/DLNR�ELXGåHWR�
DQDOL]HL�VXULQNWL�UHWURVSHNW\YǌV�W\ULPR�GXRPHQ\V��
5H]XOWDWDL��3HU�SXVĊ�PHWǐ�Ƴ�SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJą�
SDNDUWRWLQDL�NUHLSơVL�GDXJLDX�SDFLHQWǐ��WXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��QHL�
SDFLHQWǐ��QHWXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��3DFLHQWDL��WXULQW\V�GHSUHVLMRV�
VLPSWRPǐ�� O\JLQDQW� VX� SDFLHQWDLV�� QHWXULQþLDLV� GHSUHVLMRV� VLPSWRPǐ��
GDåQLDX�NRQVXOWDYRVL�VX�J\G\WRMDLV�VSHFLDOLVWDLV��\SDþ�QHXURORJDLV��EH�WR�
MLHPV�GDåQLDX�EXYR�DWOLHNDPL�ODERUDWRULQLDL�W\ULPDL���
,ãYDGD�� 3DFLHQWDL�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� SLUPLQơV� DVPHQV�
VYHLNDWRV� SULHåLǌURV� ƳVWDLJRPV� VąO\JRMD� GLGHVQƳ� GDUER� NUǌYƳ� QHL�
SDFLHQWDL��QHWXULQW\V�GHSUHVLMRV�VLPSWRPǐ�
5DNWDåRGåLDL�� GHSUHVLMD�� DPEXODWRULQLǐ� SDFLHQWǐ� DSVLODQN\PDL��
EHQGURVLRV�SUDNWLNRV�J\G\WRMDV��VLXQWLPDL�NRQVXOWXRWLV��ODERUDWRULQLDL�
W\ULPDL�



GHSUHVLMRV� VLPSWRPǐ�� 0DQRPD�� NDG� GLGHOLV� GHSUHVLMRV�
VLPSWRPǐ�SDSOLWLPDV�YLVXRPHQơMH�VąO\JRMD�GLGHVQƳ�SLUPLQơV�
DVPHQV� VYHLNDWRV� SULHåLǌURV� SDVODXJǐ� SRUHLNƳ�� GLGHVQƳ�
VYHLNDWRV�SULHåLǌURV�VLVWHPRV�GDUER�NUǌYƳ�LU�YHLNORV�VąQDXGDV�
>��@���

7\ULPR�WLNVODV�±�SDO\JLQWL�SDFLHQWǐ��WXULQþLǐ�LU�QHWXULQþLǐ�
GHSUHVLMRV� VLPSWRPǐ�� DPEXODWRULQLǐ� DSVLODQN\Pǐ� GDåQƳ� SDV�
EHQGURVLRV� SUDNWLNRV� J\G\WRMXV� LU� J\G\WRMXV� VSHFLDOLVWXV� EHL�
DWOLNWǐ�ODERUDWRULQLǐ�W\ULPǐ�VNDLþLǐ�EHL�VWUXNWǌUą��

7,5,$0Ǐ-Ǐ� .217,1*(17$6� ,5� 7<5,02�
0(72'$,

7\ULPDV� EXYR� Y\NGRPDV� ����� P�� NRYR� ±� EDODQGåLR�
PơQ��� WDLNDQW� DQNHWLQơV� DSNODXVRV�� WHVWDYLPR� LU� ODLNR�
ELXGåHWR� DQDOL]ơV� PHWRGXV�� 7\ULPH� GDO\YDYR� 9âƲ� .DXQR�
&HQWUR� SROLNOLQLNRV� DSWDUQDXMDPL� SDFLHQWDL�� VXODXNĊ� ���
PHWǐ��7LULDPRMR�DVPHQV�LQIRUPDYLPR�IRUPD�NDUWX�VX�W\ULPXL�
SDUHQJWD� DQNHWD� EHL� /LJRQLQơV� QHULPR� LU� GHSUHVLMRV� VNDOH�
�DQJO��+RVSLWDO�$Q[LHW\�DQG�'HSUHVVLRQ�6FDOH��+$'6��EXYR�
LãGDO\WRV�ODXNLDPǐMǐ�SDWDOSRVH�HVDQWLHPV�SDFLHQWDPV��,ã�YLVR�
LãGDO\WD�����DQNHWǐ�LU�����+$'6�HJ]HPSOLRULǐ��Lã�Mǐ�JUąåLQWD�
�����DWVDNR�GDåQLV�±������SURF����,ã�JUąåLQWǐ�DQNHWǐ�LU�+$'6��
���WLULDPǐMǐ�GXRPHQ\V�EXYR�DWPHVWL��QHV�UHVSRQGHQWDL�QHEXYR�
UHJLVWUXRWL�9âƲ�.DXQR�&HQWUR�SROLNOLQLNRV�SDFLHQWDL�� GDU� ���
WLULDPǐMǐ� GXRPHQ\V� QHEXYR� ƳWUDXNWL� Ƴ� W\ULPą�� QHV� DQNHWRV�
EXYR�QH�YLVLãNDL�XåSLOG\WRV�� �5HWURVSHNW\YǐMƳ� ODLNR�ELXGåHWR�
SURWRNROą� QHSDY\NR� XåSLOG\WL� GDU� ��� WLULDPǐMǐ�� 7LULDPǐMǐ�
NRQWLQJHQWą�VXGDUơ�����DVPHQ\V�QXR����LNL����PHWǐ��Lã�Mǐ�����
SURF��PRWHUǐ�LU����SURF��Y\Uǐ��5HVSRQGHQWǐ�DPåLDXV�YLGXUNLV�
±����PHWǐ�����SURF��3,����±�����

$QNHWLQơ�DSNODXVD��7\ULPXL�QDXGRWą�DQNHWą�VXGDUơ�VHSW\QL�
XåGDURMR�WLSR�NODXVLPDL��'DXJXPD�NODXVLPǐ�WXUơMR�¿NVXRWXV�
DWVDN\PXV��NDL�UHVSRQGHQWDL�JDOơMR�SDVLULQNWL�YLHQą�Lã�GYLHMǐ�
DU�GDXJLDX�DWVDN\Pǐ�YDULDQWǐ��3LUPLHML�ãHãL�DQNHWRV�NODXVLPDL�
EXYR� VNLUWL� GHPRJUD¿QHL� LQIRUPDFLMDL� DSLH� UHVSRQGHQWą�
VXULQNWL�� 3DVNXWLQLV� NODXVLPDV� EXYR� VNLUWDV� QXVWDW\WL�� DU�
UHVSRQGHQWXL� LãUDã\WD� GHSUHVLMDL� DUED� QHULPXL� J\G\WL� VNLUWǐ�
YDLVWǐ�

'HSUHVLMRV� DWUDQND�� +$'6� VXGDUR� ��� WHLJLQLǐ�� 6HSW\QL�
+$'6� NODXVLPDL� VNLUWL� GHSUHVLMRV� VLPSWRPDPV� �+$'6�'���
GDU� VHSW\QL� ±� QHULPR� VLPSWRPDPV� ƳYHUWLQWL�� .LHNYLHQDP�
WHLJLQLXL� SDWHLNLDPL� NHWXUL� DWVDN\PDL�� Lã� NXULǐ� WLULDPDVLV�
SDå\PL� DWVDN\Pą�� NXULV� ODELDXVLDL� DWLWLQND� MR� VDYLMDXWą� SHU�
SUDơMXVLą� VDYDLWĊ�� .LHNYLHQDV� DWVDN\PDV� YHUWLQDPDV� QXR� ��
LNL���EDOǐ��WDLJL��JDOLPL�GHSUHVLMRV�EHL�QHULPR�VXEVNDOLǐ�WHVWR�
UH]XOWDWDL� \UD� QXR� �� LNL� ��� EDOR� >���� ��@�� 7LULDPLHML�� NXULǐ�
GHSUHVLMRV�VXEVNDOơV�+$'6�'�EDOǐ�VXPD�EXYR���LU�GDXJLDX��
YHUWLQWL� NDLS� SDFLHQWDL�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� R�
WLULDPLHML�� NXULǐ� VXEVNDOơV� EDOǐ� VXPD�PDåLDX� QHL� ��� YHUWLQWL�
NDLS�GHSUHVLMRV�VLPSWRPǐ�QHWXULQW\V�SDFLHQWDL��

/DLNR� ELXGåHWR� DQDOL]ơ�� âLR� W\ULPR� PHWX� XåGDURMR�
SURWRNRODYLPR� EǌGX� EXYR� ¿NVXRMDPL� UHVSRQGHQWǐ��
DPEXODWRULQLǐ� DSVLODQN\Pǐ� SDV� EHQGURVLRV� SUDNWLNRV�
J\G\WRMXV�LU�MLHPV�VXWHLNWǐ�VSHFLDOLVWǐ�NRQVXOWDFLMǐ�EHL�DWOLNWǐ�
ODERUDWRULQLǐ�W\ULPǐ�GDåQLV�SHU�SUDơMXVƳ�SXVơV�PHWǐ�ODLNRWDUSƳ��
/DLNR� ELXGåHWR� SURWRNRODV� EXYR� SLOGRPDV� UHQNDQW� WLULDPǐMǐ�
DPEXODWRULQLǐ�DSVLODQN\Pǐ�GXRPHQLV�Lã�R¿FLDOLǐ�GRNXPHQWǐ��
W�\�� SDFLHQWǐ� VYHLNDWRV� LVWRULMǐ�� /DLNR� ELXGåHWR� ¿NVDYLPR�
SURWRNROą� VXGDUơ� WU\V� GDO\V�� ��� EHQGURML� GHPRJUD¿Qơ�

LQIRUPDFLMD� �DPåLXV�� J\YHQDPRML� YLHWD��� ��� GXRPHQ\V� DSLH�
WLULDPRMR�VYHLNDWą��NRQNUHþLXV�SVLFKLQơV�VYHLNDWRV�VXWULNLPXV�
�GHSUHVLMRV� LU� �DU�� QHULPR��� ��� LQIRUPDFLMD� DSLH� WLULDPRMR�
DPEXODWRULQLXV� DSVLODQN\PXV�� DWOLNWǐ� ODERUDWRULQLǐ� W\ULPǐ�
VNDLþLǐ�

0DWHPDWLQơ� VWDWLVWLND�� *DXWǐ� GXRPHQǐ� DQDOL]ơ� DWOLNWD�
QDXGRMDQW� VWDWLVWLQLR� SDNHWR� 6366� ����� YHUVLMą�� 'XRPHQǐ�
SDVLVNLUVW\PR� DQDOL]HL� WDLN\WDV� .ROPRJRURYR� LU� 6PLUQRYR�
WHVWDV�� .DGDQJL� NLHN\ELQLDL� G\GåLDL� EXYR� SDVLVNLUVWĊ�
QHQRUPDOLDL�� Mǐ� VNLUWXPDPV� YHUWLQWL� QDXGRWDV� 0DQQ¶R� LU�
:KLWQH\� 8� WHVWDV�� .RN\ELQLǐ� GXRPHQǐ� DQDOL]HL� QDXGRWDV�
FKL� NYDGUDWR� �F��� WHVWDV�� 6WDWLVWLQLV� UHLNãPLQJXPDV� YHUWLQWDV�
S������O\JPHQLX��R������S�����WUDNWXRWDV�NDLS�WHQGHQFLMD�

5(=8/7$7$,

'HPRJUD¿QLDL� LU� NOLQLNLQLDL� GXRPHQ\V� SDWLHNLDPL��
�� OHQWHOơMH�� +$'6�'� ƳYHUþLDL� SDURGơ�� NDG� ��� SDFLHQWDL� ����
SURF��� WXUơMR� GHSUHVLMRV� VLPSWRPǐ�� ��� ���� SURF��� SDFLHQWDL�
GHSUHVLMRV� VLPSWRPǐ� QHWXUơMR�� 'HSUHVLMRV� VLPSWRPǐ� GDåQLV�
WDUS� Y\Uǐ� LU� PRWHUǐ� VWDWLVWLãNDL� UHLNãPLQJDL� QHVLVN\Uơ��
$QNHWLQơV� DSNODXVRV� PHWX� ��� SURF�� SDFLHQWǐ� QXURGơ�
YDUWRMDQW\V�PHGLNDPHQWXV�GHSUHVLMDL�J\G\WL�

1XVWDW\WD�� NDG� SHU� SXVĊ� PHWǐ� SDNDUWRWLQDL� Ƴ� SLUPLQơV�
DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJą��$63Ʋ��NUHLSơVL����SURF��
SDFLHQWǐ�� WXULQþLǐ�GHSUHVLMRV� VLPSWRPǐ� LU����SURF��SDFLHQWǐ��
QHWXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��S ����������SDY���

7LULDPLHML�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� SHU� SUDơMXVLXV�
SXVĊ� PHWǐ� SDV� EHQGURVLRV� SUDNWLNRV� J\G\WRMą� ODQNơVL�

5HVHDUFK�5HSRUWV

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

��OHQWHOơ������SLUPLQơV�VYHLNDWRV�SULH�åLǌURV�SDFLHQWǐ�GHPRJUD¿QơV�
LU�NOLQLNLQơV�FKDUDNWHULVWLNRV

$PåLXV�PHWDLV��PHGLDQD����SURF�3,� ������±���

*\YHQDPRML�YLHWD��PLHVWDV��Q��SURF���� ��������

âHLPLQơ�SDGơWLV��J\YHQR�ãHLPRMH��Q��SURF�� �������

,ãVLODYLQLPDV��DXNãWDVLV��Q��SURF�� �������

'DUELQơ�YHLNOD��GLUEDQW\V��Q��SURF�� �������

9DLVWDL�VNLUWL�GHSUHVLMDL�J\G\WL��Q��SURF�� �������

+$'6�'! ���Q��SURF�� �������

�� SDY�� 7LULDPǐMǐ� SDVLVNLUVW\PDV� SDJDO� SDNDUWRWLQƳ� NUHLSLPąVL�
Ƴ� SLUPLQơV� DVPHQV� VYHLNDWRV� SULHåLǌURV� ƳVWDLJą� SHU� SDVNXWLQƳ�
SXVPHWƳ�
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YLGXWLQLãNDL� ����� NDUWR� ���� SURF�� 3,�� ����±�������7LULDPLHML��
QHWXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� SHU� Wą� SDWƳ� ODLNRWDUSƳ� SDV�
EHQGURVLRV� SUDNWLNRV� J\G\WRMą� ODQNơVL� YLGXWLQLãNDL� �����
NDUWR� ����SURF��3,������±�������7LULDPLHML��NXULHPV�QXVWDW\WD�
GHSUHVLMRV�VLPSWRPǐ��SHU�SXVĊ�PHWǐ�VX�J\G\WRMDLV�VSHFLDOLVWDLV�
NRQVXOWDYRVL�YLGXWLQLãNDL������NDUWR�����SURF��3,������±�������
7XR�WDUSX�WLULDPLHML��NXULHPV�QHQXVWDW\WD�GHSUHVLMRV�VLPSWRPǐ��
SHU�Wą�SDWƳ� ODLNRWDUSƳ�VX�J\G\WRMDLV�VSHFLDOLVWDLV�NRQVXOWDYRVL�
YLGXWLQLãNDL������NDUWR�����SURF��3,������±�������âLH�VNLUWXPDL�
VWDWLVWLãNDL�QHUHLNãPLQJL�

9HUWLQDQW� UHVSRQGHQWǐ� DPEXODWRULQLR� ODQN\PRVL�
SDV� J\G\WRMXV� VSHFLDOLVWXV� GDåQƳ�� EXYR� DQDOL]XRMDPD� ���
J\G\WRMǐ� VSHFLDOLVWǐ� SR]LFLMǐ� �SDJDO� 9âƲ� .DXQR� &HQWUR�
SROLNOLQLNRV� SHUVRQDOR� VąUDãXV��� FKLUXUJDV�� RIWDOPRORJDV��
RWRULQRODULQJRORJDV� �/25��� QHXURORJDV�� HQGRNULQRORJDV��
JDVWURHQWHURORJDV��XURORJDV��¿]LQơV�PHGLFLQRV�LU�UHDELOLWDFLMRV�
VSHFLDOLVWDV��)05���NDUGLRORJDV��UHXPDWRORJDV��SXOPRQRORJDV��
UDGLRORJDV�� HQGRVNRSXRWRMDV�� HFKRVNRSXRWRMDV�� 7LULDPLHML��
WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� VWDWLVWLãNDL� SDWLNLPDL� GDåQLDX�
QHL�WLULDPLHML��QHWXULQW\V�GHSUHVLMRV�VLPSWRPǐ��EXYR�VLXQþLDPL�
NRQVXOWXRWL� QHXURORJXL� �DWLWLQNDPDL�����YL]LWR� LU� �����YL]LWR��
S�������� 'DåQHVQLǐ� NRQVXOWDFLMǐ� WHQGHQFLMD� WLULDPLHVLHPV��
WXULQWLHPV� GHSUHVLMRV� VLPSWRPǐ�� SDO\JLQXV� VX� WLULDPDLVLDLV��
QHWXULQþLDLV� GHSUHVLMRV� VLPSWRPǐ�� VWHEơWD� SDV� NDUGLRORJą�
�DWLWLQNDPDL�±�����YL]LWR�LU������YL]LWR��S�������SDV�UHXPDWRORJą�
�DWLWLQNDPDL� ±� ����� YL]LWR� LU� �� YL]LWǐ�� S������� SDV� UDGLRORJą�
�DWLWLQNDPDL�±�����YL]LWR�LU������YL]LWR��S���������OHQWHOơ��

$QDOL]XRMDQW� DWOLNWǐ� ODERUDWRULQLǐ� W\ULPǐ� VNDLþLǐ� LU�
Mǐ� VWUXNWǌUą� WLULDPǐMǐ� JUXSơVH�� QXVWDW\WD�� NDG� SDFLHQWDPV��
WXULQWLHPV� GHSUHVLMRV� VLPSWRPǐ�� DWOLNWD� YLGXWLQLãNDL� �����
����SURF��3,������±������ ODERUDWRULQLǐ� W\ULPǐ��R�SDFLHQWDPV��
QHWXULQWLHPV� GHSUHVLMRV� VLPSWRPǐ�� YLGXWLQLãNDL� ����� ����
SURF�� 3,�� ����±������ W\ULPDL�� âLV� VNLUWXPDV� VWDWLVWLãNDL�
QHUHLNãPLQJDV�� 3DVWHEơWD�� NDG� �±��� ODERUDWRULQLǐ� W\ULPǐ�
å\PLDL� GDåQLDX� EXYR� DWOLHNDPL� SDFLHQWDPV�� WXULQWLHPV�
GHSUHVLMRV� VLPSWRPǐ�� SDO\JLQXV� VX� SDFLHQWDLV�� QHWXULQþLDLV�
GHSUHVLMRV� VLPSWRPǐ� �DWLWLQNDPDL� ±� ����� SURF�� LU� ���� SURF���
S����������SDY���

3DO\JLQXV� DWOLHNDPǐ� ODERUDWRULQLǐ� W\ULPǐ� VWUXNWǌUą�
WLULDPǐMǐ� JUXSơVH�� QXVWDW\WD�� NDG� SDFLHQWDPV�� WXULQWLHPV�

��OHQWHOơ��7LULDPǐMǐ�SDVLVNLUVW\PDV�SDJDO�NRQVXOWDFLMǐ�VX�
J\G\WRMDLV�VSHFLDOLVWDLV�VNDLþLǐ

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

(JOơ�85%21$9,ý,ǋ7Ơ��,QJD�'821Ơ/,(1Ơ��5REHUWDV�%81(9,ý,86
$PEXODWRULQLǐ�SDFLHQWǐ�GHSUHVLMRV�VLPSWRPǐ�VąVDMD�VX�SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRV�GDUER�NUǌYLX

*\G\WRMDL�
VSHFLDOLVWDL

6XWHLNWǐ�NRQVXOWDFLMǐ�VNDLþLXV�LU�
YLGXUNLV�

S
+$'�'�! � +$'�'�� �

Q YLGXUNLV Q YLGXUNLV

&KLUXUJDV �� ���� �� ���� �����

2IWDOPRORJDV � ���� �� ���� �����

/25 � ���� �� ��� �����

1HXURORJDV �� ��� � ���� �����

(QGRNULQRORJDV � ���� �� ��� �����

*DVWURHQWHURORJDV � � � ��� �����

8URORJDV �� ��� �� ���� �����

)05 �� ��� �� ���� �����

.DUGLRORJDV �� ���� �� ���� �����

5HXPDWRORJDV � ���� � � �����

3XOPRQRORJDV � � � � �

5DGLRORJDV �� ��� �� ���� �����

(QGRVNRSXRWRMDV � ���� � ���� �����

(FKRVNRSXRWRMDV � ���� �� ���� �����

��SDY��7LULDPǐMǐ�SDVLVNLUVW\PDV�SDJDO�MLHPV�DWOLNWǐ�ODERUDWRULQLǐ�W\ULPǐ�VNDLþLǐ��SURF��

GHSUHVLMRV� VLPSWRPǐ�� EXYR� DWOLHNDPD� SDWLNLPDL� GDXJLDX�
ãODSLPR� W\ULPǐ� QHL� SDFLHQWDPV�� QHWXULQWLHPV� GHSUHVLMRV�
VLPSWRPǐ� �DWLWLQNDPDL� ±� ����� LU� ������ S�������� 3DVWHEơWD�
WHQGHQFLMD�GDXJLDX�DWOLHNDPǐ�ELRFKHPLQLǐ�W\ULPǐ�SDFLHQWDPV��
WXULQWLHPV� GHSUHVLMRV� VLPSWRPXV�� O\JLQDQW� VX� SDFLHQWDLV��
QHWXULQþLDLV�GHSUHVLMRV�VLPSWRPǐ��DWLWLQNDPDL�±������LU�������
S����������OHQWHOơ�

',6.86,-$
âLR� W\ULPR� PHWX� EXYR� YHUWLQDPDV� GHSUHVLMRV� VLPSWRPǐ�

SDSOLWLPDV� WDUS� SDFLHQWǐ�� EHVLODQNDQþLǐ� SLUPLQơV� DVPHQV�
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5HVHDUFK�5HSRUWV

VYHLNDWRV�SULHåLǌURV�ƳVWDLJRMH��LU�GHSUHVLMRV�VLPSWRPǐ�VąVDMD�VX�
DPEXODWRULQLǐ� SDFLHQWǐ� DSVLODQN\Pǐ� VNDLþLXPL� EHL� SLUPLQơV�
DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRV�GDUER�NUǌYLX��1XVWDW\WD��
NDG� GHSUHVLMRV� VLPSWRPXV� SDWLULD� NDV� GHãLPWDV� ãLR� W\ULPR�
GDO\YLV��7DLNDQW�+$'6�'�VXEVNDOĊ��QXVWDW\WD�GXNDUW�GDXJLDX�
SDFLHQWǐ�� SDWLULDQþLǐ� GHSUHVLMRV� VLPSWRPXV� QHL� DQNHWLQơV�
DSNODXVRV� PHWRGX�� 7RNLH� VNLUWLQJL� GHSUHVLMRV� VLPSWRPǐ�
SDSOLWLPR� UH]XOWDWDL� JDOL� EǌWL� YHUWLQDPL� QHYLHQDUHLNãPLãNDL��
9LHQD� YHUWXV�� WDL� JDOL� URG\WL� QHSDNDQNDPą� GHSUHVLMRV� DWYHMǐ�
GLDJQR]DYLPą� LU� J\G\Pą� WDUS� SLUPLQơV� DVPHQV� VYHLNDWRV�
SULHåLǌURV�ƳVWDLJRV�SDFLHQWǐ��7DL�DWLWLQND�OLWHUDWǌURV�GXRPHQLV��
NDG��QHSDLVDQW�GLGHOLR�GHSUHVLMRV�VLPSWRPǐ�SDSOLWLPR��LNL����
SURF��GHSUHVLMRV�DWYHMǐ�SLUPLQơV�VYHLNDWRV�SULHåLǌURV�JUDQG\MH�
QHQXVWDWRPD� >��� ��@�� .LWD� YHUWXV�� +$'6� \UD� QH� GHSUHVLMRV�
GLDJQRVWLNRV�� EHW� GHSUHVLMRV� LU� QHULPR� VXWULNLPǐ� DWUDQNRV�
SULHPRQơ�>������@��7DLJL��JDXWL�GHSUHVLMRV�VLPSWRPǐ�SDSOLWLPR�
UH]XOWDWDL�� WDLNDQW� WHVWDYLPą�+$'6�� WXUơWǐ� EǌWL� WLNVOLQDPL� LU�
YHUL¿NXRMDPL�NLWDLV�GHSUHVLMRV�GLDJQR]DYLPR�PHWRGDLV��

âLR� W\ULPR�PHWX� QXVWDW\WD�� NDG� SHU� SXVĊ�PHWǐ� SLUPLQơV�
DVPHQV� VYHLNDWRV� SULHåLǌURV� ƳVWDLJRMH� SDNDUWRWLQDL�
DPEXODWRULãNDL� ODQNơVL� EHYHLN� YLVL� W\ULPR� GDO\YLDL�� NXULHPV�
SDJDO� +$'6�'� VXEVNDOĊ� QXVWDW\WD� GHSUHVLMRV� VLPSWRPǐ��
LU� NLHN� GDXJLDX� QHL� SXVơ� WLULDPǐMǐ�� NXULHPV� QHQXVWDW\WD�
GHSUHVLMRV�VLPSWRPǐ��âLH�W\ULPR�GXRPHQ\V�SDWYLUWLQD�GDXJHOLR�
NLWǐ�DQDORJLãNǐ�W\ULPǐ�GXRPHQLV�>��������������@��7DþLDX�\UD�
LU� SULHãLQJǐ� GXRPHQǐ�� URGDQþLǐ�� NDG� DS\WLNVOLDL� WUHþGDOLV�
SDFLHQWǐ�� WXULQþLǐ� GHSUHVLMRV� VLPSWRPǐ�� QHVLODQNR� DVPHQV�
VYHLNDWRV� SULHåLǌURV� ƳVWDLJRVH� >��@� LU� NDG� QơUD� VWDWLVWLãNDL�
SDWLNLPR� U\ãLR� WDUS� DPEXODWRULQLǐ� SDFLHQWǐ� GHSUHVLMRV�
VLPSWRPǐ�UDLãNRV�LU�ãLǐ�DVPHQǐ�GDåQHVQLR�ODQN\PRVL�SLUPLQơV�
DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRMH�>��@��

âLXR� W\ULPX� EXYR� WLUWD� VąVDMD� WDUS� DPEXODWRULQLǐ�
SDFLHQWǐ� GHSUHVLMRV� VLPSWRPǐ� LU� DPEXODWRULQLǐ� DSVLODQN\Pǐ�
SDV� EHQGURVLRV� SUDNWLNRV� J\G\WRMą� GDåQLR�� 1XVWDW\WD�� NDG�
SDFLHQWDL�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� SHU� SUDơMXVLXV� SXVĊ�
PHWǐ�SDV�EHQGURVLRV�SUDNWLNRV�J\G\WRMą� ODQNơVL� YLGXWLQLãNDL�
GDåQLDX� QHL� SDFLHQWDL�� QHWXULQW\V� GHSUHVLMRV� VLPSWRPǐ��
6WDWLVWLãNDL� SDWLNLPR� VNLUWXPR� QHUDVWD�� WDþLDX� JDOLPD� GDU\WL�
SULHODLGą�� NDG� WDP� ƳWDNRV� WXUơMR� SDO\JLQWL� QHGLGHOơ� WLULDPǐMǐ�
LPWLV�� 3DQDãLXV� GHSUHVLMRV� VLPSWRPXV� SDWLULDQþLǐ� DVPHQǐ�
DPEXODWRULQLǐ�DSVLODQN\Pǐ�GDåQLXV�SDV�EHQGURVLRV�SUDNWLNRV�
J\G\WRMą�SDWHLNLD�LU�NLWL�W\UơMDL�>�@��

$QDOL]XRMDQW�WLULDPǐMǐ�DPEXODWRULQLXV�DSVLODQN\PXV�SDV�
J\G\WRMXV�VSHFLDOLVWXV�SHU�SXVĊ��PHWǐ��QXVWDW\WD��NDG��SDFLHQWDL��
WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� SDWLNLPDL� GDåQLDX� ODQNơVL� SDV�

QHXURORJą�� GDåQHVQLǐ� DSVLODQN\Pǐ� WHQGHQFLMD� SDVWHEơWD� SDV�
NDUGLRORJą��UHXPDWRORJą�LU�UDGLRORJą��*DOLPD�GDU\WL�SULHODLGą��
NDG� VWDWLVWLãNDL� UHLNãPLQJLHPV� VNLUWXPDPV� JDXWL� UHLNơWǐ�
GLGHVQơV�WLULDPǐMǐ�LPWLHV��7DLJL��SDFLHQWDL��WXULQW\V�GHSUHVLMRV�
VLPSWRPǐ�� VąO\JRMD� GLGHOƳ� GDUER� NUǌYƳ� QH� WLN� EHQGURVLRV�
SUDNWLNRV� J\G\WRMDPV�� EHW� LU� J\G\WRMDPV� VSHFLDOLVWDPV�� 7DL�
JDOLPD�EǌWǐ�SDDLãNLQWL� >��� ���� ��@�SDWHLNLDPDLV�GXRPHQLPLV�
DSLH� GHSUHVLMDL� EǌGLQJą� NRPRUELGLãNXPą� ±� GLGHOƳ� JUHWXWLQLǐ�
SVLFKLQơV� LU� ¿]LQơV� VYHLNDWRV� SUREOHPǐ� VNDLþLǐ� EHL� SROLQNƳ�
Ƴ� KLSRFKRQGULMą� >��@�� NXULH� VąO\JRMD� SDGLGơMXVƳ� SDFLHQWǐ��
WXULQþLǐ� GHSUHVLMRV� VLPSWRPǐ�� VYHLNDWRV� SULHåLǌURV� SDVODXJǐ�
SRUHLNƳ�

1XVWDWơPH�� NDG� WLULDPLHVLHPV�� WXULQWLHPV� GHSUHVLMRV�
VLPSWRPǐ�� O\JLQDQW� VX� WLULDPDLVLDLV�� QHWXULQþLDLV� GHSUHVLMRV�
VLPSWRPǐ��EXYR�DWOLNWD�GDXJLDX�ODERUDWRULQLǐ�W\ULPǐ��7\ULPR�
GXRPHQ\V� Lã� HVPơV� DWLWLQND� NLWǐ� DXWRULǐ� SXEOLNDFLMRVH�
VNHOELDPXV�DQDORJLãNXV�GXRPHQLV�>��������������@��'LGHVQLV�
SDFLHQWDPV�� WXULQWLHPV� GHSUHVLMRV� VLPSWRPǐ�� DWOLHNDPǐ�
ODERUDWRULQLǐ� W\ULPǐ� VNDLþLXV� JDOL� EǌWL� SDDLãNLQWDV� DSVNULWDL�
GDåQHVQLX� WRNLǐ� SDFLHQWǐ� NUHLSLPXVL� Ƴ� SLUPLQơV� DVPHQV�
VYHLNDWRV� SULHåLǌURV� ƳVWDLJą�� GDåQHVQLDLV� DPEXODWRULQLDLV�
DSVLODQN\PDLV� SDV� EHQGURVLRV� SUDNWLNRV� J\G\WRMą� LU�
J\G\WRMXV�VSHFLDOLVWXV��%H�WR��GHSUHVLMRV�LU�QHULPR�VLPSWRPDL�
IHQRPHQRORJLãNDL�SULPHQD�NDL�NXULDV�VRPDWLQHV� OLJDV��7DLJL��
ãLH�SDFLHQWDL�MDXWUHVQL�VWUHVXL�LU�VNDXVPXL�

5HPGDPLHVL� W\ULPR� GXRPHQLPLV�� JDOLPH� WHLJWL�� NDG�
SDFLHQWDL�� WXULQW\V� GHSUHVLMRV� VLPSWRPǐ�� VXQDXGRMD� GLGHVQĊ�
GDOƳ�SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�JUDQGLHV�¿QDQVLQLǐ�
LU� åPRJLãNǐMǐ� LãWHNOLǐ�� VąO\JRGDPL�GLGHVQƳ� SLUPLQơV� DVPHQV�
VYHLNDWRV� SULHåLǌURV� ƳVWDLJRV� LU� MRVH� GLUEDQþLǐ� VSHFLDOLVWǐ�
GDUER�NUǌYƳ�

9HUWLQDQW�EHL�LQWHUSUHWXRMDQW�ãLR�W\ULPR�GXRPHQLV��UHLNơWǐ�
SDPLQơWL�NHOHWą�ãLR�W\ULPR�DSULERMLPǐ��7LULDPǐMǐ�LPWLV�EXYR�
VXGDU\WD� QH� YLVLãNDL� ODLNDQWLV� DWVLWLNWLQơV� DWUDQNRV� NULWHULMǐ��
7LULDPǐMǐ� LPWLV� \UD� VDQW\NLQDL� PDåD�� VXGDU\WD� Lã� YLHQRV�
DS\OLQNơV� J\YHQWRMǐ�� WRGơO� JDOLPDV� QHSDNDQNDPDV� YLVR�
SLUPLQơV� DVPHQV� VYHLNDWRV� SULHåLǌURV� ƳVWDLJǐ� DSWDUQDXMDPR�
NRQWLQJHQWR� UHSUH]HQWDYLPDV�� 7LULDPǐMǐ� LPWLV� SDJUƳVWD�
VDYDQRULãNR� GDO\YDYLPR� W\ULPH� SULQFLSX�� WRGơO� W\ULPR�
GXRPHQ\V�JDOL�QH�YLVLãNDL�DWVNOHLVWL�WLNUXRVLXV�DPEXODWRULQLǐ�
DSVLODQN\Pǐ� GDåQLR� SDV� EHQGURVLRV� SUDNWLNRV� J\G\WRMą��
J\G\WRMXV� VSHFLDOLVWXV� LU� ODERUDWRULQLǐ� W\ULPǐ� VNDLþLDXV�
VNLUWXPXV� WDUS� GHSUHVLMRV� VLPSWRPǐ� WXULQþLǐ� LU� QHWXULQþLǐ�
SDFLHQWǐ�� âLR� W\ULPR� GXRPHQǐ� LQWHUSUHWDYLPą� ULERMD� WDL��
NDG� EXYR� YHUWLQWL� WLN� GHSUHVLMRV� VLPSWRPDL�� R� QH� NOLQLNLQơV�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

��OHQWHOơ��$WOLNWǐ�ODERUDWRULQLǐ�W\ULPǐ�VNDLþLXV��YLGXUNLV�LU�VWUXNWǌUD�SDFLHQWǐ��WXULQþLǐ�LU�QHWXULQþLǐ�GHSUHVLMRV�VLPSWRPǐ��JUXSơVH�

/DERUDWRULQLDL�W\ULPDL

$WOLNWǐ�ODERUDWRULQLǐ�W\ULPǐ�VNDLþLXV�LU�YLGXUNLV�

S+$'6�'�! �� +$'6�'�� �

Q YLGXUNLV Q YLGXUNLV

%HQGUDVLV�NUDXMR� �� ���� �� ���� �����

%LRFKHPLQLDL �� ���� �� ���� �����

*OLNHPLMRV � � � ��� �����

&KROHVWHUROLR � � � ��� �����

âODSLPR �� ���� �� ���� �����
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(JOơ�85%21$9,ý,ǋ7Ơ��,QJD�'821Ơ/,(1Ơ��5REHUWDV�%81(9,ý,86
$PEXODWRULQLǐ�SDFLHQWǐ�GHSUHVLMRV�VLPSWRPǐ�VąVDMD�VX�SLUPLQơV�DVPHQV�VYHLNDWRV�SULHåLǌURV�ƳVWDLJRV�GDUER�NUǌYLX

5()(5(1&(6�

��� &KHUU\� '.�� +LQJ� (�� :RRGZHOO� '$�� 5HFKWVWHLQHU� ($�� 1DWLRQDO� $PEXODWRU\� 0HGLFDO� &DUH�
6XUYH\�������VXPPDU\��$QW�+HDOWK�6WDW�5HSRUW������������������

��� 3H\WUHPDQQ�%ULGHYDX[�,��9RHOOLQJHU�5��6DQWRV�(JJLPDQQ�%��+HDOWKFDUH�DQG�SUHYHQWLYH�VHUYLFHV�
XWLOL]DWLRQ�RI�HOGHUO\�(XURSHDQV�ZLWK�GHSUHVVLYH�V\PSWRPV��-�$IIHFW�'LVRUG�����������±������±
����

��� <RXQJ�$6��.ODS�5��6KRDL�5��:HOOV�.%��3HUVLVWHQW�'HSUHVVLRQ�DQG�$Q[LHW\�LQ�WKH�8QLWHG�6WDWHV��
3UHYDOHQFH�DQG�4XDOLW\�RI�&DUH��3V\FKLDWU�6HUY�������������±������

��� 3LJQRQH� 03�� *D\QHV� %1�� 5XVKWRQ� -/�� %XUFKHOO� &0�� 2UOHDQV� &7�� 0XUORZ� &'�� /RKU� .1��
6FUHHQLQJ�IRU�'HSUHVVLRQ�LQ�$GXOWV��$�6XPPDU\�RI�WKH�(YLGHQFH�IRU�WKH�8�6��3UHYHQWLYH�6HUYLFHV�
7DVN�)RUFH��$QQ�,QWHUQ�0HG�������������±�����

��� *DPHURII�0-��2OIVRQ�0��0DMRU�GHSUHVVLYH�GLVRUGHU��VRPDWLF�SDLQ��DQG�KHDOWK�FDUH�FRVWV� LQ�DQ�
XUEDQ�SULPDU\�FDUH�SUDFWLFH��-�&OLQ�3V\FKLDWU\����������������±���

��� /HFUXELHU� <�� 7KH� EXUGHQ� RI� GHSUHVVLRQ� DQG� DQ[LHW\� LQ� JHQHUDO� PHGLFLQH�� -� &OLQ� 3V\FKLDWU\�
���������6XSSO����±���GLVFXVVLRQ���±���

��� 6LFUDV�0DLQDU�$�� 1DYDUUR�$UWLHGD� 5�� 5HMDV� *XWLpUUH]� -�� %ODQFD� 7DPD\R�0�� 6HUUDW� 7DUUpV� -��
/ORSDUW�/ySH]�-5��&RPRUELGLW\�DQG�UHODWHG�FRVWV�DV�D�EXUGHQ�LQ�WKH�WUHDWPHQW�RI�RXWSDWLHQWV�ZLWK�
GHSUHVVLYH�GLVRUGHUV�LQ�D�SULPDU\�FDUH�VHWWLQJ��)DUP�+RVS���������������±���

��� 6WDIIRUG�56��$XVLHOOR� -&��0LVUD�%�� 6DJODP�'��1DWLRQDO� 3DWWHUQV� RI�'HSUHVVLRQ�7UHDWPHQW� LQ�
3ULPDU\�&DUH��3ULP�&DUH�&RPSDQLRQ�-�&OLQ�3V\FKLDWU\��������������±�����

��� 8�6�� 3UHYHQWLYH� 6HUYLFHV� 7DVN� )RUFH�� 6FUHHQLQJ� IRU� 'HSUHVVLRQ�� 5HFRPPHQGDWLRQV� DQG�
5DWLRQDOH��$QQ�,QWHUQ�0HG�������������±�����

���� *LOERG\�6��:KLWW\�3��*ULPVKDZ�-��7KRPDV�5��(GXFDWLRQDO�DQG�RUJDQL]DWLRQDO� LQWHUYHQWLRQV� WR�
LPSURYH�WKH�PDQDJHPHQW�RI�GHSUHVVLRQ�LQ�SULPDU\�FDUH��D�V\VWHPDWLF�UHYLHZ��-$0$����������
������������±����

���� /HVWHU� +�� +RZH� $�� 'HSUHVVLRQ� LQ� SULPDU\� FDUH�� WKUHH� NH\� FKDOOHQJHV�� 3RVWJUDG� 0HG� -�
����������������±���

���� 9DOHQVWHLQ� 0�� 9LMDQ� 6�� =HEHU� -(�� %RHKP� .�� %XWWDU� $�� 7KH� &RVW�8WLOLW\� RI� 6FUHHQLQJ� IRU�
'HSUHVVLRQ�LQ�3ULPDU\�&DUH��$QQ�,QWHUQ�0HG�������������±�����

���� $OYDUHQJD�0(��&DQLDWR�51��0DXULW]�$��%UDXQ�$��$OMHHVK�<��%DXQH�%7��+HDOWK�VHUYLFH�XWLOL]DWLRQ�
LQ�SDWLHQWV�ZLWK�PDMRU�GHSUHVVLRQ�DQG�FR�PRUELG�SDLQ��3V\FKLDWU\�&OLQ�1HXURVFL���������������±���

���� 0F/DXJKOLQ�73��.KDQGNHU�5.��.UX]LNDV�'7��7XPPDOD�5��2YHUODS�RI�DQ[LHW\�DQG�GHSUHVVLRQ�LQ�D�
PDQDJHG�FDUH�SRSXODWLRQ��3UHYDOHQFH�DQG�DVVRFLDWLRQ�ZLWK�UHVRXUFH�XWLOL]DWLRQ��-�&OLQ�3V\FKLDWU\�
���������������±����

���� 6LFUDV�0DLQDU�$��5HMDV�*XWLpUUH]�-��1DYDUUR�$UWLHGD�5��6HUJDW�7DUUpV�-��%ODQGD�7DPD\R�0��'LD]�
&HUH]R�6��3DWWHUQV�RI�KHDOWK�VHUYLFHV�XVH�DQG�FRVWV�LQ�SDWLHQWV�ZLWK�PHQWDO�GLVRUGHUV�LQ�SULPDU\�
FDUH��*DF�6DQLW���������������±����

���� %XQHYLþLXV�$��3HþHOLǌQLHQơ�-��0LFNXYLHQơ�1��9DOLXV�/��%XQHYLþLXV�5��6FUHHQLQJ�IRU�GHSUHVVLRQ�
DQG�DQ[LHW\�GLVRUGHUV�LQ�SULPDU\�FDUH�SDWLHQWV��'HSUHVV�$Q[LHW\���������������±���

���� 6QDLWK�53��7KH�+RVSLWDO�$Q[LHW\�$QG�'HSUHVVLRQ�6FDOH��+HDOWK�DQG�4XDOLW\�RI�/LIH�2XWFRPHV�
�����������

���� /XSSD�0��+HLQULFK�6��$QJHUPH\HU�0&��.|QLJ�++��5LHGHO�+HOOHU�6*��+HDOWKFDUH�FRVWV�DVVRFLDWHG�
ZLWK�UHFRJQL]HG�DQG�XQUHFRJQL]HG�GHSUHVVLRQ�LQ�ROG�DJH��,QW�3V\FKRJHULDWU����������������±����

���� 7DOHE� 0�� 5RXLOORQ� )�� +HJHUO� 8�� +DPGDQL� 1�� *RUZRRG� 3�� 3URJUDPPHV� DJDLQVW� GHSUHVVLRQ��
(QFHSKDOH�����������3W�����±�����

���� )RJDUW\�&7��6KDUPD�6��&KHWW\�9.��&XOSHSSHU�/��0HQWDO�KHDOWK�FRQGLWLRQV�DUH�DVVRFLDWHG�ZLWK�
LQFUHDVHG�KHDOWK�FDUH�XWLOL]DWLRQ�DPRQJ�XUEDQ�IDPLO\�PHGLFLQH�SDWLHQWV��-�$P�%RDUG�)DP�0HG�
��������������±�����

���� 7\OHH�$��*DQGKL�3��7KH�LPSRUWDQFH�RI�VRPDWLF�V\PSWRPV�LQ�GHSUHVVLRQ�LQ�SULPDU\�FDUH��3ULP�
&DUH�&RPSDQLRQ�-�&OLQ�3V\FKLDWU\��������������±�����

���� 0RRUH�'3��-HIIHUVRQ�-:��+DQGERRN�RI�PHGLFDO�SV\FKLDWU\���QG�HGLWLRQ��86$��(OVHYLHU�0RVE\�
�����

5HFHLYHG����0D\�������DFFHSWHG����$XJXVW�����
6WUDLSVQLV�JDXWDV�������������SULLPWDV�����������

GLDJQR]ơV��%H�WR��ãLR�W\ULPR�PHWX�QHEXYR�DQDOL]XRMDPL�SDFLHQWǐ�
NRQWDNWDL� VX� WRNLDLV� SLUPLQơV� DVPHQV� VYHLNDWRV� SULHåLǌURV�
VSHFLDOLVWDLV�� NDLS�� EHQGURVLRV� SUDNWLNRV� DUED� EHQGUXRPHQơV�
VODXJ\WRMRPLV�� RGRQWRORJDLV�� EXUQRV� KLJLHQLVWDLV�� JUHLWRVLRV�
PHGLFLQRV�SDJDOERV�VSHFLDOLVWDLV�EHL�DNXãHULDLV�JLQHNRORJDLV��
7RGơO� QơUD� WLNVOLǐ� GXRPHQǐ� DSLH� GHSUHVLMRV� VLPSWRPǐ�

WXULQþLǐ�DPEXODWRULQLǐ�SDFLHQWǐ�QDXGRMLPąVL�SLUPLQơV�DVPHQV�
VYHLNDWRV�SULHåLǌURV�SDVODXJRPLV��

,â9$'$�
3DFLHQWDL��WXULQW\V�GHSUHVLMRV�VLPSWRPǐ��SLUPLQơV�DVPHQV�

VYHLNDWRV�SULHåLǌURV�ƳVWDLJRPV�VąO\JRMD�GLGHVQƳ�GDUER�NUǌYƳ�QHL�
SDFLHQWDL��QHWXULQW\V�GHSUHVLMRV�VLPSWRPǐ�



5HYLHZ

,PSURYHG�SUHYHQWLRQ�ZLWK�SUHSDUDWLRQ��ZKDW�WR�WHDFK�DERXW�
VXLFLGH

$%675$&7
,Q� RUGHU� WR� HQVXUH� SURSHU� DQG� HIIHFWLYH� WUHDWPHQW� RI�

LQGLYLGXDOV� ZLWK� VXLFLGDO� EHKDYLRU�� KHDOWKFDUH� SURIHVVLRQDOV�
PXVW� EH� SURSHUO\� WDXJKW� DQG� WUDLQHG�� ,W� LV� LPSRUWDQW� WKDW�
WKH\� XQGHUVWDQG� DQG� UHFRJQL]H� WKH� PRVW� LPSRUWDQW� IDFWV�
DERXW� VXLFLGDOLW\�� KRZ� VXLFLGH� PDQLIHVWV� LQ� GLIIHUHQW� SDWLHQW�
SRSXODWLRQV��ULVN�IDFWRUV��ZDUQLQJ�VLJQV��DQG�SURSHU�SUHYHQWDWLYH�
PHDVXUHV��ZKLFK�LQFOXGH�HGXFDWLRQ��VFUHHQLQJ��WUHDWPHQW��DQG�
UHGXFWLRQ�RI�DFFHVV�WR�OHWKDO�PHDQV��8QGHUVWDQGLQJ�WKH�SDWLHQW¶V�
RSWLRQV� DQG� WKH� FOLQLFLDQ¶V� UHVSRQVLELOLWLHV� KHOSV� SODQ� DQ�
REMHFWLYH�FRXUVH�RI�FDUH��LQ�KRSHV�RI�ORZHULQJ�WKDW�SDWLHQW¶V�ULVN�
RI�VXLFLGH��6XLFLGDO�EHKDYLRU��LQFOXGLQJ�LGHDWLRQ��VKRXOG�DOZD\V�
EH�WDNHQ�VHULRXVO\��7KRVH�ZLWK�SV\FKLDWULF�GLDJQRVLV�DUH�WKRVH�
PRVW�OLNHO\�WR�DWWHPSW�VXLFLGH��ZKLFK�LV�ZK\�LW�LV�LPSHUDWLYH�WKDW�
WKRVH�LQ�PHQWDO�KHDOWKFDUH�EH�SURSHUO\�WUDLQHG��3URSHU�WUDLQLQJ�
QRW�RQO\� LPSURYHV� WKH�FOLQLFLDQV¶� VNLOO� VHW�� EXW� DOVR� LQFUHDVHV�
WKHLU�FRQ¿GHQFH�WR�ZRUN�ZLWK�VXLFLGDO�SRSXODWLRQV�

6XLFLGH�LV�D�FRPPRQ�SUREOHP�LQ�WKH�8QLWHG�6WDWHV�DQG�DURXQG�
WKH�ZRUOG�>�@��2YHU��������SHRSOH�LQ�WKH�8QLWHG�6WDWHV�GLH�E\�
VXLFLGH�HYHU\�\HDU��7KLV�PHDQV�WKDW�HYHU\�GD\��DSSUR[LPDWHO\����
$PHULFDQV�WDNH�WKHLU�RZQ�OLIH��7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
UHSRUWHG�WKDW�VHOI�LQÀLFWHG�LQMXULHV��LQFOXGLQJ�VXLFLGH��DFFRXQWHG�
IRU�DERXW�D�PLOOLRQ�GHDWKV�HDFK�\HDU�

7KH�DVVHVVPHQW�RI�VXLFLGDO�EHKDYLRU�LV�D�WRSLF�UHOHYDQW�WR�
DOO� FOLQLFLDQV�� QRW� MXVW�PHQWDO� KHDOWK� SURIHVVLRQDOV�� 7KH� WDVN�
RI� LPSURYLQJ� VXLFLGH� SUHYHQWLRQ� UHPDLQV� D� PDMRU� FKDOOHQJH�
IRU�FOLQLFLDQV��8QIRUWXQDWHO\��KHDOWKFDUH�SURIHVVLRQDOV�DUH�QRW�
EHLQJ�DGHTXDWHO\�WUDLQHG�RU�SUHSDUHG�WR�GHDO�ZLWK�LQGLYLGXDOV�
ZLWK�WKH�SURSHQVLW\�IRU�VXLFLGDO�EHKDYLRU�LQ�WKH�FOLQLFDO�VHWWLQJ�
>����@��*RLQJ�EDFN�DV�IDU�DV�PHGLFDO�VFKRRO��PHGLFDO�VWXGHQWV�
DUH�QRW�SUHSDUHG�ZHOO��ZKLFK�WUDQVODWHV�LQWR�ODFN�RI�FRQ¿GHQFH�
LQ� WKH� FOLQLFDO� VHWWLQJ� >�@�� ,W� LV� LPSRUWDQW� WKDW� WKRVH� LQ� WKH�
KHDOWKFDUH�SURIHVVLRQV��PRVW�LPSRUWDQWO\�LQ�PHQWDO�KHDOWKFDUH��
EH�WUDLQHG�DQG�WDXJKW�ZKDW�LV�PRVW�UHOHYDQW�DQG�LPSRUWDQW�LQ�
WUHDWLQJ�WKH�VXLFLGDO�SRSXODWLRQV��+DYLQJ�DQ�XQGHUVWDQGLQJ�RI�
VXLFLGH��LWV�ULVN�IDFWRUV��ZDUQLQJ�VLJQV��SUHYHQWDWLYH�PHDVXUHV��
DQG�LQWHUYHQWLRQ�WHFKQLTXHV�LV�FULWLFDO�WR�WKRVH�GHDOLQJ�ZLWK�WKH�
VXLFLGDO�SRSXODWLRQ�>�@�

)$&76
)XQGDPHQWDOO\�� LW� LV� LPSRUWDQW� IRU� WKRVH� LQ� KHDOWKFDUH� WR�

NQRZ�WKH�PRVW�LPSRUWDQW�IDFWV�ZLWK�UHJDUG�WR�VXLFLGDO�EHKDYLRU��
1LQHW\�SHUFHQW�RI�SHRSOH�ZKR�GLH�E\�VXLFLGH�DUH�VXIIHULQJ�IURP�
RQH� RU� PRUH� SV\FKLDWULF� GLVRUGHUV�� PRVW� FRPPRQO\�� PDMRU�
GHSUHVVLYH�GLVRUGHU��0''���ELSRODU�GLVRUGHU�GHSUHVVLYH�SKDVH��
DOFRKRO� RU� VXEVWDQFH� DEXVH�� VFKL]RSKUHQLD�� DQG� SHUVRQDOLW\�
GLVRUGHUV� >��� ��� �@�� 7KH� JUHDWHVW� SUHGLFWRU� RI� IXWXUH� VXLFLGDO�
DWWHPSWV�RU�FRPSOHWLRQV�LV�KDYLQJ�D�KLVWRU\�RI�SUHYLRXV�VXLFLGH�

DWWHPSWV�>�@��WKH�PRVW�FRPPRQ�SV\FKLDWULF�LOOQHVV�WKDW�WHUPLQDWHV�
LQ�VXLFLGH�LV�0''��HDFK�WLPH�DQ�LQGLYLGXDO�JHWV�GHSUHVVHG��WKH�
ULVN�RI�VXLFLGH�LQFUHDVHV�>�@��0RVW�SHRSOH�JLYH�FOXHV�DQG�KLQWV�
UHJDUGLQJ�WKHLU�VXLFLGDO�LQWHQWLRQV�EHIRUH�DFWXDOO\�FDUU\LQJ�RXW�
WKHLU� SODQ� EHFDXVH� WKH\� DUH� LQGHFLVLYH� DERXW� OLYLQJ� RU� G\LQJ�
>�@��:KLOH�ZRPHQ�DWWHPSW�VXLFLGH�WKUHH�WLPHV�PRUH�WKDQ�PHQ��
PHQ�DUH�IRXU�WLPHV�PRUH�OLNHO\�WR�NLOO�WKHPVHOYHV�EHFDXVH�WKH\�
HPSOR\�PRUH� OHWKDO�PHDQV�>����@�� ,PSXOVLYH�VXLFLGH�DWWHPSWV�
DUH�QRW�DV�KDUPIXO�DV�WKRVH�WKDW�DUH�SUHPHGLWDWHG�>�@��'UXJV�DQG�
DOFRKRO�LQFUHDVH�VXLFLGDOLW\�EHFDXVH�WKH\�LQFUHDVH�GHSUHVVLRQ��
GHFUHDVH�LQKLELWLRQ��DQG�LPSDLU�MXGJPHQW�>��@��6XEVWDQFH�DEXVH�
LV�DVVRFLDWHG�ZLWK�DJJUHVVLRQ�DQG�LPSXOVLYLW\��ZKLFK�DUH�HDFK�
DVVRFLDWHG�ZLWK�LQFUHDVHG�VXLFLGH�ULVN�>��@��'LVFXVVLQJ�VXLFLGH�
ZLWK�VRPHRQH�H[SHULHQFLQJ�VXLFLGDO�LGHDWLRQ�ZLOO�QRW�LQFUHDVH�
WKHLU�VXLFLGH�ULVN�>�@��0DQ\�VXLFLGHV�RFFXU� LPPHGLDWHO\�DIWHU�
KRVSLWDOL]DWLRQ� IRU� D� VXLFLGH� DWWHPSW� EHFDXVH� RI� WKH� SDWLHQW¶V�
LQFUHDVH�LQ�HQHUJ\�>��@��

68&,'$/,7<� ,1� ',))(5(17� 3$7,(17�
3238/$7,216
6XLFLGH�GRHV�QRW�PDQLIHVW�WKH�VDPH�LQ�GLIIHUHQW�GHPRJUDSKLF�

SRSXODWLRQV��8QGHUVWDQGLQJ�KRZ�VXLFLGDO�EHKDYLRU�PDQLIHVWV�LQ�
GLIIHUHQW� SDWLHQW� SRSXODWLRQV� LV� D� SULRULW\�� 6XLFLGH� LV� WKH� WKLUG�
OHDGLQJ�FDXVH�RI�GHDWK�LQ�DGROHVFHQWV�EHWZHHQ�WKH�DJHV�RI�¿IWHHQ�
DQG�QLQHWHHQ�>��@��:DUQLQJ�VLJQV�LQ�WHHQV�DW�ULVN�DUH�IHHOLQJV�RI�
VDGQHVV��ZKLFK�PD\�RIWHQ�EH�DFFRPSDQLHG�E\�DQ[LHW\��GHFOLQLQJ�
VFKRRO� SHUIRUPDQFH�� ORVV� RI� SOHDVXUH� RU� LQWHUHVW� LQ� VRFLDO� DQG�
H[WUDFXUULFXODU�DFWLYLWLHV��VOHHS�FKDQJHV��DQG�FKDQJHV�LQ�ZHLJKW�
RU�DSSHWLWH�>��@��7KH�KLJKHVW�UDWHV�RI�VXLFLGH�DUH�IRU�WKH�HOGHUO\�
>��@��7KH�PRVW�FRPPRQ�SUHFLSLWDQWV�IRU�VXLFLGH�DPRQJ�HOGHUO\�
SHRSOH�DUH�WKH�GHDWK�RI�D�ORYHG�RQH��SK\VLFDO�LOOQHVV��SHUFHLYHG�
SRRU�KHDOWK��VRFLDO�LVRODWLRQ��DQG�PDMRU�FKDQJHV�LQ�VRFLDO�UROHV�
�L�H��UHWLUHPHQW��>��@��0LOLWDU\�YHWHUDQV�PD\�EH�DW�DQ�LQFUHDVHG�ULVN�
IRU�VXLFLGH��LQ�FRPSDULVRQ�WR�FLYLOLDQ�SRSXODWLRQV�>��@��9HWHUDQV�
KDYH�LQFUHDVHG�FKDQFHV�RI�KDYLQJ�SUREOHPV�RI�VXEVWDQFH�DEXVH��
GHSUHVVLRQ��SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��376'���DQG�WUDXPDWLF�
EUDLQ�LQMXU\��7%,���(DFK�RI�WKHVH�FRQGLWLRQV�LV�DVVRFLDWHG�ZLWK�
LQFUHDVHG� UDWHV�RI� VXLFLGH� >��@��'HSUHVVHG�YHWHUDQV�KDYH� UDWHV�
DV�KLJK�DV�HLJKW� WLPHV� WKDW�RI�FLYLOLDQV� >��@�� ,W� LV� LPSRUWDQW� WR�
UHFRJQL]H� WKDW�PLOLWDU\�SHUVRQQHO��DFWLYH�DQG�QRQ�DFWLYH��DUH�D�
SDUWLFXODUO\�VHQVLWLYH�SRSXODWLRQ�ZLWK�UHJDUG�WR�VXLFLGDO�EHKDYLRU��
7KLV�SRSXODWLRQ�KDV�DFFHVV�WR�OHWKDO�PHDQV��VXFK�DV�¿UHDUPV�>��@��
EXW� WKH\� DOVR�KDYH�SV\FKRORJLFDO� FRPSRQHQWV� QRW� RIWHQ� IDFHG�
E\�FLYLOLDQV��VXFK�DV�WKH�DVVLPLODWLRQ�EDFN�LQWR�FLYLOLDQ�OLIH�DQG�
WKH� IHHOLQJV� RI� JXLOW� UHVXOWLQJ� IURP� FRPEDW� H[SHULHQFHV�� JXLOW�
ULVLQJ�IURP�VXUYLYLQJ�FRPEDW�DQG�RU�JXLOW�IURP�WKH�DFWLRQV�WDNHQ�
GXULQJ�FRPEDW��VXUYLYRU�DQG�FRPEDW�UHODWHG�JXLOW��>��@��/DVWO\��
LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�LQGLYLGXDOV�ZLWK�VHULRXV�PHGLFDO�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

9DQHVVD�/D%2'(���/HR�6+(5���

�-DPHV�-��3HWHUV�9HWHUDQV¶�$GPLQLVWUDWLRQ�0HGLFDO�&HQWHU��1HZ�<RUN��86$
��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��86$

$GGUHVV�IRU�FRUUHVSRQGHQFH��/HR�6KHU��0�'��-DPHV�-��3HWHUV�9HWHUDQV¶�$GPLQLVWUDWLRQ�0HGLFDO�&HQWHU�����:HVW�.LQJVEULGJH�5RDG�%URQ[��
1HZ�<RUN��������86$��(�PDLO��GUOHRVKHU#JPDLO�FRP



9DQHVVD�/D%2'(��/HR�6+(5
,PSURYHG�SUHYHQWLRQ�ZLWK�SUHSDUDWLRQ��ZKDW�WR�WHDFK�DERXW�VXLFLGH

LOOQHVVHV� DOVR�KDYH�KLJKHU� UDWHV�RI� VXLFLGDOLW\� >��@��+DYLQJ�DQ�
DLOPHQW�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�VWUHVV��PRRG�GLVWXUEDQFHV��
DQG�GHSUHVVLRQ��DOO�RI�ZKLFK�DUH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�RI�
VXLFLGH�>��@��(YHQ�DIWHU�FRQWUROOLQJ�IRU�GHSUHVVLRQ�DQG�VXEVWDQFH�
DEXVH��WKRVH�ZLWK�PHGLFDO�LOOQHVVHV�KDYH�KLJKHU�RGGV�RI�VXLFLGDO�
LGHDWLRQ�

5,6.�)$&7256
5LVN� IDFWRUV�PXVW�EH�XQGHUVWRRG�DQG� UHFRJQL]HG�EHFDXVH�

VXFK� IDFWRUV� SURYLGH� D� YXOQHUDELOLW\� WKDW� FDQ� LQFUHDVH� DQ�
LQGLYLGXDO¶V�FKDQFHV�RI�VXLFLGDO�EHKDYLRU��+DYLQJ�D�SV\FKLDWULF�
GLVRUGHU�� D� KLVWRU\� RI� SDVW� VXLFLGH� DWWHPSWV�� D�PDMRU� SK\VLFDO�
LOOQHVV�� FKURQLF� SK\VLFDO� SDLQ�� D� KLVWRU\� RI� FKLOGKRRG� WUDXPD�
RU� DEXVH�� D� IDPLO\� KLVWRU\� RI� GHDWK� E\� VXLFLGH�� RU� DFFHVV� WR�
OHWKDO�PHDQV�DUH�DOO�ULVN�IDFWRUV�IRU�VXLFLGH�>������������@��7KHUH�
DUH� DOVR� ULVN� IDFWRUV� WKDW� DULVH� IURP� DQ� LQGLYLGXDO¶V� OLIHVW\OH��
'ULQNLQJ�� GUXJ� XVH�� VPRNLQJ�� EHLQJ� XQHPSOR\HG�� EHLQJ� D�
PHPEHU�RI� DQ�HWKQLF�PLQRULW\�FRPPXQLW\��KDYLQJ�EDUULHUV� WR�
KHDOWKFDUH��OLYLQJ�DORQH��DQG�KDYLQJ�UHODWLRQDO�RU�VRFLDO�ORVV�DOO�
LQFUHDVH�WKH�ULVN�RI�VXLFLGH�>������@��$OFRKROLVP�LV�DVVRFLDWHG�
ZLWK�D�FRQVLGHUDEOH�ULVN�RI�VXLFLGDO�EHKDYLRU��,QGLYLGXDOV�ZLWK�
DOFRKROLVP�ZKR�DWWHPSW�RU�FRPSOHWH�VXLFLGH�DUH�FKDUDFWHUL]HG�
E\�PDMRU�GHSUHVVLYH�HSLVRGHV��VWUHVVIXO�OLIH�HYHQWV��LQWHUSHUVRQDO�
GLI¿FXOWLHV��SRRU�VRFLDO�VXSSRUW��OLYLQJ�DORQH��KLJK�DJJUHVVLRQ�
LPSXOVLYLW\��QHJDWLYH�DIIHFW��KRSHOHVVQHVV��FRPRUELG�VXEVWDQFH�
DEXVH� �HVSHFLDOO\� FRFDLQH� DEXVH��� VHULRXV� PHGLFDO� LOOQHVV��
VXLFLGDO�FRPPXQLFDWLRQ��DQG�SULRU�VXLFLGDO�EHKDYLRU��,W�LV�DOVR�
LPSRUWDQW�WKDW�KHDOWKFDUH�SURIHVVLRQDOV�EH�FRQVFLRXV�RI�FKDQJHV�
LQ�WKHLU�SDWLHQWV¶�PRRG��SK\VLFDO��DQG�SV\FKRORJLFDO�FRQGLWLRQV�

:$51,1*�6,*16
,W� LV� LPSRUWDQW� WR� UHFRJQL]H� WKH� ZDUQLQJ� VLJQV� RI� DFXWH�

VXLFLGH� ULVN� >��@�� EXW� DOVR� WKH� REVHUYDEOH� VLJQV� RI� VHULRXV�
GHSUHVVLRQ� EHFDXVH� RI� LWV� DVVRFLDWLRQ� WR� KHLJKWHQHG� VXLFLGH�
UDWHV��:DUQLQJ�VLJQV�WKDW�PD\�LQGLFDWH�DQ�DFXWH�ULVN�IRU�VXLFLGH�
DUH� WDONLQJ�DERXW� VXLFLGH�� VHHNLQJ�RI� OHWKDO�PHDQV�� IHHOLQJV�RI�
SXUSRVHOHVVQHVV�� KRSHOHVVQHVV�� DQ[LHW\�� DJLWDWLRQ�� LQVRPQLD��
VXEVWDQFH�DEXVH��VRFLDO�ZLWKGUDZDO��DQJHU��UDJH��PRRG�FKDQJHV��
UHFNOHVVQHVV��UHFHQW�LPSXOVLYHQHVV��XQQHFHVVDU\�ULVN�WDNLQJ��DQG�
WKH�IRUPXODWLRQ�RI�D�SODQ�>��@��2EVHUYDEOH�VLJQV�RI�GHSUHVVLRQ�DUH�
XQFRQGLWLRQDO�ORZ�PRRG��SHVVLPLVP��KRSHOHVVQHVV��GHVSHUDWLRQ��
DQ[LHW\��LQQHU�WHQVLRQ��ZLWKGUDZDO��DQG�VOHHS�SUREOHPV�>��@���

35(9(17,21
$V�ZLWK� RWKHU� LOOQHVVHV�� VXLFLGH� SUHYHQWLRQ� LV� FULWLFDO� LQ�

ORZHULQJ� WKH� UDWHV� RI� LWV� RFFXUUHQFH�� 3URSHU� SUHYHQWLRQ� ZLOO�
UHGXFH� WKH� GLDWKHVLV� DQG� HOLPLQDWH� DQ\� VXEVHTXHQW� WULJJHUV��
%\�XQGHUVWDQGLQJ�DQG�UHFRJQL]LQJ�WKH�ULVN�IDFWRUV�IRU�VXLFLGH��
SUHYHQWLYH�PHDVXUHV�FDQ�EH�WDNHQ�>�@��)RXU�NH\�DUHDV�WR�HQVXUH�
EHWWHU�SUHYHQWLRQ�DUH��

�� (GXFDWLRQ
�� 6FUHHQLQJ
�� 7UHDWPHQW
�� 0HDQV�UHVWULFWLRQ�

('8&$7,21
(GXFDWLRQ�LV�D�IXQGDPHQWDO�ZD\�WR�SUHYHQW�VXLFLGH��3URSHU�

WUDLQLQJ� DQG� NQRZOHGJH� E\� WKRVH� WUHDWLQJ� LQGLYLGXDOV� ZLWK�
WKH�FDSDFLW\�WR�EHFRPH�VXLFLGDO� LV� LPSHUDWLYH�>�@��3K\VLFLDQV�
DQG�KHDOWKFDUH�SURIHVVLRQDOV�QHHG� WR�NQRZ�KRZ�WR�DVN�DERXW�
VXLFLGH�� KRZ� WR� LGHQWLI\�ZDUQLQJ� VLJQV�� KRZ� WR� GHFUHDVH� WKH�

ULVN�RI�VXLFLGH�LQ�WKRVH�ZLWK�ZDUQLQJ�VLJQV��KRZ�DQG�ZKHQ�WR�
UHIHU� SDWLHQWV� WR� D� SV\FKLDWULVW� IRU� HYDOXDWLRQ�� ZKHQ� WR� VHHN�
KRVSLWDOL]DWLRQ� IRU� WKH� SDWLHQW�� KRZ� WR� SUHVFULEH� DSSURSULDWH�
SKDUPDFRWKHUDS\� DQG�RU� SV\FKRWKHUDS\�� DQG� KRZ� WR� DVVHVV�
WKRVH� ZKR� KDYH� WKH� KLJKHVW� ULVN� >��� �@�� 7KH� VWUDWHJ\� RI�
HGXFDWLQJ�VFKRRO�DQG�FRPPXQLW\�JDWHNHHSHUV��D�GLYHUVH�JURXS�
ZKLFK� LQFOXGHV� WHDFKHUV�� VFKRRO� DGPLQLVWUDWRUV�� FRXQVHORUV��
\RXWK� ZRUNHUV�� SROLFH� RI¿FHUV�� FRDFKHV�� SUREDWLRQ� RI¿FHUV��
YROXQWHHUV��DQG�RWKHUV�ZKR�KDYH�UHJXODU��W\SLFDOO\�³QRQ�FOLQLFDO�
FRQWDFW´�ZLWK�SHRSOH�LV�D�NH\�VWUDWHJ\�LQ� WKH�GHYHORSPHQW�RI�
DQ\�VXLFLGH�SUHYHQWLRQ�HIIRUW�

6&5((1,1*
6FUHHQLQJ� LV� YHU\� LPSRUWDQW�� � (YDOXDWLQJ� D� SDWLHQW� ZLWK�

VXLFLGDO�LGHDWLRQ�LV�LPSRUWDQW�WR�NQRZ�KRZ�VWURQJ�WKH�LQWHQW�LV�
WR�IROORZ�WKURXJK�ZLWK�SUHPHGLWDWHG�LGHDV�DQG�SODQV�>�@��:KHQ�
HYDOXDWLQJ�D�QHZ�SDWLHQW�LW�LV�LPSRUWDQW�WR�DVN�DERXW�D�KLVWRU\�
RI� SV\FKLDWULF� LOOQHVV� DQG� VXEVWDQFH� DEXVH� >�@�� 3URIHVVLRQDOV�
VKRXOG�DVN�LI�WKHUH�LV�D�KLVWRU\�RI�VXLFLGDO�LGHDV�DQG�DWWHPSWV��
DQG�D�PHQWDO�VWDWXV�H[DPLQDWLRQ�ZLWK�DQ�HPSKDVLV�RQ�PRRG��
DIIHFW� DQG� MXGJPHQW� VKRXOG� EH� SHUIRUPHG�� 6LPLODUO\�� LI� WKH�
SDWLHQW� LV� NQRZQ� WR� KDYH� 0''�� VXEVWDQFH� DEXVH�� DQ[LHW\�
GLVRUGHU��RU�D�UHFHQW�VWUHVVRU��TXHVWLRQV�VKRXOG�EH�PRUH�VSHFL¿F�
>�@��$VNLQJ�DERXW� VXLFLGDO� LGHDWLRQ�DQG� IXUWKHUDQFH�RI�SODQV��
LQFOXGLQJ�DFFHVV� WR� OHWKDO�PHDQV� LV�DSSURSULDWH�� ,QWHUYLHZLQJ�
IDPLO\� PHPEHUV� RU� VLJQL¿FDQW� RWKHUV� ZRXOG� EH� LPSRUWDQW�
EHFDXVH�RI�WKH�KHLJKWHQHG�ULVN�LI�VXFK�FRPRUELGLWLHV�GR�H[LVW��
1R� PDWWHU� ZKDW� WKH� SDWLHQWV¶� FRPRUELGLWLHV� DUH�� LGHQWLI\LQJ�
V\PSWRPV�DQG�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�VXLFLGH�LV�SULRULW\��

$VNLQJ� WKH� ³ULJKW´� TXHVWLRQV� PHDQV� JRLQJ� EH\RQG� WKH�
W\SLFDO� SDWLHQW�SK\VLFLDQ� FRQYHUVDWLRQ� >��@�� 7KH� TXHVWLRQV�
VKRXOG� EH� DVNHG� LQ� D� VWUDLJKWIRUZDUG�� RSHQ�HQGHG� DQG� QRQ�
VXJJHVWLYH� IDVKLRQ�� DOZD\V� H[SUHVVLQJ� VXSSRUWLYH� VWDWHPHQWV�
WR� FRQYH\� FRQFHUQ�� 3URIHVVLRQDOV� VKRXOG� LQFOXGH� D� ³IDWDOLW\´�
FRPSRQHQW� WR� VRPH� RI� WKHLU� TXHVWLRQV� WR� UHPRYH� DPELJXLW\���
4XHVWLRQV�VXFK�DV��³$UH�\RX�JRLQJ�WR�NLOO�\RXUVHOI"´�RU�³+DYH�
\RX�WKRXJKW�DERXW�NLOOLQJ�\RXUVHOI"´�DUH�DSSURSULDWH�>��@��6RPH�
SDWLHQWV�� XQIRUWXQDWHO\�� DUH� QRW� DOZD\V� GLUHFW� LQ� DQVZHULQJ�
TXHVWLRQV�DERXW�WKHLU�VXLFLGDO�EHKDYLRU��LI�VXFK�EHKDYLRU�H[LVWV��
,QGLUHFW� TXHVWLRQV� FDQ� EH� DVNHG�� VXFK� DV� ³KRZ� GR� \RX� IHHO�
DERXW�WKH�IXWXUH�´�6RPH�UHVSRQVHV�FDQ�DOVR�KLJKOLJKW�SRVVLEOH�
VXLFLGDO�ULVN��HVSHFLDOO\�LI�WKH�SDWLHQW�H[SUHVVHV�EHLQJ�D�EXUGHQ�
RU�D�SUREOHP�IRU�WKRVH�DURXQG�WKHP�>������@��8VHIXO�TXHVWLRQV�
WKDW� VKRXOG�EH�FRQVLGHUHG� LQ� DQ\�HYDOXDWLRQ� IRU� VXLFLGDO� ULVN�
FDQ�EH�IRUPXODWHG�DV�IROORZV��+RZ�KDV�WKH�SDWLHQW�UHDFWHG�WR�
VWUHVV�LQ�WKH�SDVW��DQG�KRZ�HIIHFWLYH�DUH�KLV�RU�KHU�W\SLFDO�FRSLQJ�
VWUDWHJLHV"�+DV�WKH�SDWLHQW�FRQWHPSODWHG�RU�DWWHPSWHG�VXLFLGH�LQ�
WKH�SDVW"�,I�VR��KRZ�IUHTXHQWO\�DQG�XQGHU�ZKDW�FLUFXPVWDQFHV"�
:KDW�DUH�WKH�SDWLHQW¶V�FXUUHQW�VRFLDO�FLUFXPVWDQFHV��DQG�KRZ�
VLPLODU�DUH�WKH\�WR�SDVW�VLWXDWLRQV�ZKHQ�VXLFLGH�ZDV�DWWHPSWHG"�
,V� WKH�SDWLHQW�KRSHOHVV��KHOSOHVV��SRZHUOHVV��DQJU\"�'RHV� WKH�
SDWLHQWV� KDYH� SV\FKRWLF� V\PSWRPV� VXFK� DV� KDOOXFLQDWLRQV� RU�
GHOXVLRQV"�$QVZHULQJ�TXHVWLRQV�VXFK�DV�WKHVH�KHOSV�FOLQLFLDQV�
WR�JDXJH�WKH�JUDYLW\�RI�WKH�FXUUHQW�VLWXDWLRQ�

75($70(17
3URSHU�WUHDWPHQW�LV�YLWDO�IRU�WKH�SURJQRVLV�RI�WKH�LQGLYLGXDO��

$QWLGHSUHVVDQWV� DUH� RIWHQ� QHHGHG� WR� DGGUHVV� GHSUHVVLYH�
V\PSWRPV�>�@��8QIRUWXQDWHO\��RQO\�WZHQW\�SHUFHQW�RI�PHGLFDWHG�
GHSUHVVHG�SDWLHQWV�DUH�DGHTXDWHO\�WUHDWHG�ZLWK�DQWLGHSUHVVDQWV��

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��



5HYLHZ

5()(5(1&(6�

��� 0RVFLFNL�(��,GHQWL¿FDWLRQ�RI�VXLFLGH�ULVN�IDFWRUV�XVLQJ�HSLGHPLRORJLF�VWXGLHV��3V\FKLDWULF�&OLQLFV�
RI�1RUWK�$PHULFD������������±����

��� )DZFHWW�-��&ODUN�'��%XVFK�.��$VVHVVLQJ�DQG�WUHDWLQJ�WKH�SDWLHQW�DW�ULVN�IRU�VXLFLGH��3V\FKLDWULF�
$QQDOV������������±���

��� 2RUGW�0��-REHV�'��)RQVHFD�9��HW�DO��7UDLQLQJ�PHQWDO�KHDOWK�SURIHVVLRQDOV�WR�DVVHVV�DQG�PDQDJH�
VXLFLGDO� EHKDYLRU�� FDQ� SURYLGHU� FRQ¿GHQFH� DQG� SUDFWLFH� EHKDYLRUV� EH� DOWHUHG"�7KH�$PHULFDQ�
$VVRFLDWLRQ�RI�6XLFLGRORJ\��������������±���

��� *XWWRUPVHQ� 7�� +RLIRGW� 7�� 6LOYROD� .�� HW� DO�� $SSOLHG� VXLFLGH� LQWHUYHQWLRQ� VNLOOV� WUDLQLQJ�DQ�
HYDOXDWLRQ��7LGVVNU�1RU�/DHJHIRUHQ��������������±�����

��� *OLDWWR�0��5DL�$��(YDOXDWLRQ�DQG�WUHDWPHQW�RI�SDWLHQWV�ZLWK�VXLFLGDO�LGHDWLRQ��$PHULFDQ�$FDGHP\�
RI�)DPLO\�3K\VLFLDQV�����������������±�����

��� +DZWRQ�.��$VVHVVPHQW�RI�VXLFLGH�ULVN��%ULWLVK�-RXUQDO�RI�3V\FKLDWU\�������������±���

��� 0DQQ� -��$SWHU�$�� %HUWRORWH� -�� HW� DO�� 6XLFLGH� SUHYHQWLRQ� VWUDWHJLHV�� D� V\VWHPDWLF� UHYLHZ�� 7KH�
-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ������������������±�����

��� 'R\OH�%��&ULVLV�PDQDJHPHQW�RI�WKH�VXLFLGDO�SDWLHQW��,Q��%OXPHQWKDO�6��-XSIHU�'��HGLWRUV��6XLFLGH�
RYHU�WKH�OLIH�F\FOH��ULVN�IDFWRUV��DVVHVVPHQW��DQG�WUHDWPHQW�RI�VXLFLGDO�SDWLHQWV��:DVKLQJWRQ��'�&��
$PHULFDQ�3V\FKLDWULF�3UHVV��������SS�����±����

��� %DFD�*DUFLD�(��'LD]�6DVWUH�&��*DUFLD�5HVD�(��HW�DO��6XLFLGH�DWWHPSWV�DQG�LPSXOVLYLW\��(XURSHDQ�
$UFKLYHV�RI�3V\FKLDWU\�DQG�&OLQLFDO�1HXURVFLHQFH����������������±�����

���� 0DQQ�-��:DWHUQDX[�&��+DDV�*��HW�DO��7RZDUG�D�FOLQLFDO�PRGHO�RI�VXLFLGDO�EHKDYLRU�LQ�SV\FKLDWULF�
SDWLHQWV��$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\�������������±����

���� %U\DQ�&��5XGG�'��$GYDQFHV�LQ�WKH�DVVHVVPHQW�RI�VXLFLGH�ULVN��-RXUQDO�RI�&OLQLFDO�3V\FKRORJ\�
�������������±���

���� 6WDQOH\�%��%URZQ�*��%UHQW�'��HW�DO��&RJQLWLYH�EHKDYLRUDO�WKHUDS\�IRU�VXLFLGH�SUHYHQWLRQ��&%7�
63���WUHDWPHQW�PRGHO��IHDVLELOLW\��DQG�DFFHSWDELOLW\��-RXUQDO�RI�$PHULFDQ�$FDGHP\�RI�&KLOG�DQG�
$GROHVFHQW�3V\FKLDWU\�����������������±�����

���� *RGVWRQ� '�� 'DQLHO� 6�� 5HERXVVLQ� '�� HW� DO�� 6XLFLGH� DWWHPSWV� DPRQJ� IRUPHUO\� KRVSLWDOL]HG�
DGROHVFHQWV�� D� SURVSHFWLYH� QDWXUDOLVWLF� VWXG\� RI� ULVN� GXULQJ� WKH� ¿UVW� �� \HDUV� DIWHU� GLVFKDUJH��
-RXUQDO�RI�WKH�$PHULFDQ�$FDGHP\�RI�&KLOG�DQG�$GROHVFHQW�3V\FKLDWU\������������±����

���� 2OIVRQ�0��6KDIIHU�'��0DUFXV�6��HW�DO��5HODWLRQVKLS�EHWZHHQ�DQWLGHSUHVVDQW�PHGLFDWLRQ�WUHDWPHQW�
DQG�VXLFLGH�LQ�DGROHVFHQWV��$UFKLYH�RI�*HQHUDO�3V\FKLDWU\������������±����

���� $\\DVK�$EGR� +�� $GROHVFHQW� VXLFLGH�� DQ� HFRORJLFDO� DSSURDFK�� 3V\FKRORJ\� LQ� WKH� 6FKRROV�
��������������±����

���� 0RVFLFNL�(��(SLGHPLRORJ\�RI�6XLFLGH��,QWHUQDWLRQDO�3V\FKRJHULDWULFV�����������±����

���� 6KDK�$��'H�7��6XLFLGH�DQG�WKH�HOGHUO\��,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKLDWU\�LQ�&OLQLFDO�3UDFWLFH�
�����������±���

���� .DSODQ�0��+XJXHW�1��0F)DUODQG�%��HW�DO��6XLFLGH�DPRQJ�PDOH�YHWHUDQV��D�SURVSHFWLYH�SRSXODWLRQ�
EDVHG�VWXG\��-RXUQDO�RI�(SLGHPLRORJ\�DQG�&RPPXQLW\�+HDOWK������������±����

���� =LYLQ�.��.LP�+��0F&DUWK\�-��HW�DO��6XLFLGH�PRUWDOLW\�DPRQJ�LQGLYLGXDOV�UHFHLYLQJ�WUHDWPHQW�IRU�
GHSUHVVLRQ�LQ�WKH�YHWHUDQV�DIIDLUV�KHDOWK�V\VWHP��DVVRFLDWLRQV�ZLWK�SDWLHQW�DQG�WUHDWPHQW�VHWWLQJ�
FKDUDFWHULVWLFV��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK�����������������±�����

���� +HQGLQ�+��+DDV�$��6XLFLGH�DQG�JXLOW�DV�PDQLIHVWDWLRQV�RI�376'�LQ�9LHWQDP�FRPEDW�YHWHUDQV��
$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\����������������±����

���� $PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�� 3UDFWLFH� JXLGHOLQH� IRU� WKH� DVVHVVPHQW� DQG� WUHDWPHQW� RI�
SDWLHQWV� ZLWK� VXLFLGDO� EHKDYLRUV�� 2I¿FLDO� -RXUQDO� RI� WKH� $PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�
��������������±���

���� .HVVOHU�5��%RUJHV�*��:DOWHUV�(��3UHYDOHQFH�RI�DQG�ULVN�IDFWRUV�IRU�OLIHWLPH�VXLFLGH�DWWHPSWV�LQ�WKH�
QDWLRQDO�FRPRUELGLW\�VXUYH\��$UFKLYHV�RI�*HQHUDO�3V\FKLDWU\������������±����

���� 3HWURQLV�.��6DPXHOV�-��0RVFLFNL�(��HW�DO��$Q�HSLGHPLRORJLF�LQYHVWLJDWLRQ�RI�SRWHQWLDO�ULVN�IDFWRUV�
IRU�VXLFLGH�DWWHPSWV��6RFLDO�3V\FKLDWU\�DQG�3V\FKLDWULF�(SLGHPLRORJ\���������������±����

���� %RHNH�0��*ULIIHQ�7��5HLGHQEHUJ�'��7KH�SK\VLFLDQ¶V�UROH�LQ�VXLFLGH�SUHYHQWLRQ��OHVVRQV�OHDUQHG�
IURP�D�SXEOLF�DZDUHQHVV�FDPSDLJQ��0LQQ�0HG��������������±���

���� 6WDQOH\�%��%URGVN\�%��1HOVRQ�-��HW�DO��%ULHI�GLDOHFWLFDO�EHKDYLRU�WKHUDS\��'%7�%��IRU�VXLFLGDO�
EHKDYLRU�DQG�QRQ�VXLFLGDO�VHOI�LQMXU\��$UFKLYHV�RI�6XLFLGH�5HVHDUFK��������������������

���� /LQHKDQ� 0�� $UPVWURQJ� +�� 6XDUH]� $�� HW� DO�� &RJQLWLYH�EHKDYLRUDO� WUHDWPHQW� RI� FKURQLFDOO\�
SDUDVXLFLGDO�ERUGHUOLQH�SDWLHQWV��$UFKLYHV�RI�*HQHUDO�3V\FKLDWU\�������������±�����

���� 6KHD�6&��3V\FKLDWULF�LQWHUYLHZLQJ��WKH�DUW�RI�XQGHUVWDQGLQJ��3KLODGHOSKLD��6DXQGHUV�������

���� +LUVFKHIHOG�5��5XVVHO�-��$VVHVVPHQW�DQG�WUHDWPHQW�RI�VXLFLGDO�SDWLHQWV��1HZ�(QJODQG�-RXUQDO�RI�
0HGLFLQH�������������±����

5HFHLYHG����-XQH�������DFFHSWHG����$XJXVW�����
6WUDLSVQLV�JDXWDV�������������SULLPWDV�����������

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

/HDUQLQJ� ZKDW� LV� DSSURSULDWH� WR� SUHVFULEH� IRU� WKLV� SRSXODWLRQ�
LV�LPSHUDWLYH��3V\FKRWKHUDS\�LV�DOVR�D�PHWKRG�WKDW�QHHGV�WR�EH�
HPSOR\HG�>�@��'LDOHFWLFDO�EHKDYLRU�WKHUDS\��'%7��LV�VKRZQ�WR�
EH�DQ�HIIHFWLYH�WUHDWPHQW�RSWLRQ�>��@��$IWHU�D�VL[�PRQWK�RI�'%7�
WKHUDS\� LQWHUYHQWLRQ�� UHVXOWV� VKRZHG� D� VLJQL¿FDQW� GHFUHDVH� LQ�
VXEMHFWLYH�GLVWUHVV�� VHOI�UDWHG�GHSUHVVLRQ��XUJHV� WR� LQMXU\��QRQ�
VXLFLGDO�VHOI�LQMXU\��166,���VXLFLGDO�LGHDWLRQ��DQG�KRSHOHVVQHVV��
'%7� LV� UHFRPPHQGHG� DV� D� \HDU�ORQJ� WUHDWPHQW� LQ� KRSH� RI�
GHYHORSLQJ�FRSLQJ�VNLOOV�DQG�JDLQLQJ�FRQWURO�RI�VXLFLGDO�EHKDYLRU�
DQG�166,�>��@��7KH�PRVW�LQWHQVLYH�ZRUN�VKRXOG�EH�GRQH�LQ�WKH�
LQLWLDO� IRXU�PRQWKV�RI� WUHDWPHQW� DQG� WKH� ODVW� HLJKW�PRQWKV�DUH�
XVHG�WR�³FRQVROLGDWH´�WKH�VNLOOV�WKDW�ZHUH�OHDUQHG�>��@�

+RVSLWDOL]DWLRQ�YHUVXV�RXWSDWLHQW�WUHDWPHQW�LV�DOVR�DQ�LVVXH�
WKDW� QHHGV� WR� EH� ZHOO� XQGHUVWRRG� >�@�� +RVSLWDOL]DWLRQ� LV� WKH�
³PRUH�VHULRXV´�WUHDWPHQW�RSWLRQ�IRU�WKRVH�ZLWK�VXLFLGDO�EHKDYLRU�
DQG� VKRXOG� QRW� DOZD\V� EH� XWLOL]HG� >�@�� 7KLV� RSWLRQ�ZRXOG� EH�
DSSURSULDWH�IRU�SDWLHQWV�ZLWK�D�SODQ��KDYH�DFFHVV�WR�OHWKDO�PHDQV��
KDYH� UHFHQW� VRFLDO� VWUHVVRUV�� DQG�RU� V\PSWRPV� VXJJHVWLYH� RI�
D� SV\FKLDWULF� GLVRUGHU�� )DPLOLHV� VKRXOG� EH� LQIRUPHG� RI� WKH�
GHFLVLRQ�DQG�DUUDQJHPHQWV�VKRXOG�EH�PDGH�VR�WKDW�WKH�SDWLHQW�LV�
QRW�OHIW�DORQH�ZKLOH�LQ�WKH�SURFHVV�RI�EHLQJ�WUDQVIHUUHG�IURP�WKHLU�
OLYLQJ�HQYLURQPHQW� WR� WKH� LQSDWLHQW� IDFLOLW\� >�@�� ,W� LV� LPSRUWDQW�
WR� UHFRJQL]H� WKDW�ZKHQ� VRPHRQH¶V� OLIH� LV� LQ� LPPLQHQW�GDQJHU��
FRQ¿GHQWLDOLW\�PD\�EH�EUHDFKHG�>�@��,I�WKHUH�LV�QR�DQ�LQGLFDWLRQ�
RI�LPPLQHQW�GDQJHU�RU�ULVN�DIWHU�DVVHVVPHQW�RI�WKH�SDWLHQW¶V�OHYHO�
RI� LPSXOVH� FRQWURO�� MXGJPHQW�� DQG� GHJUHH� RI� VRFLDO� VXSSRUW��
RXWSDWLHQW� WUHDWPHQW�PD\� EH� D� YLDEOH� RSWLRQ�� 6DIHW\� SODQQLQJ�
KDV�DOVR�VKRZQ�WR�KHOS�PDQDJH�VXLFLGDO�LPSXOVHV�SDUWLFXODUO\�LQ�
SDWLHQWV�XQGHUJRLQJ�RXWSDWLHQW� WUHDWPHQW�>��@��6DIHW\�SODQQLQJ�
LV�XVHG�WR�KHOS�NHHS�SDWLHQWV�IURP�HQJDJLQJ�LQ�VXLFLGDO�EHKDYLRU��
XQWLO�DW�OHDVW�WKH�QH[W�WKHUDS\�VHVVLRQ��7KH�VDIHW\�SODQ�JLYHV�WKH�
SDWLHQW�D�VSHFL¿F�VHW�RI�FRSLQJ�VWUDWHJLHV��FRQWDFWV��DQG�UHVRXUFHV�
WKDW� VKRXOG� EH� XWLOL]HG� LI� D� VXLFLGDO� FULVLV� VKRXOG� RFFXU�� 7KH�
VDIHW\�SODQ�SURYLGHV�ZD\V�RI�GHDOLQJ�ZLWK�LQWHUQDO�DQG�H[WHUQDO�
LQÀXHQFHV�RQ�VXLFLGDO�EHKDYLRU��VR�WKDW�ERWK�OHYHOV�RI�VXLFLGDOLW\�

DUH�DGGUHVVHG�LI�FULVLV�VKRXOG�DULVH�>��@�

/(7+$/�0($16
$�VXLFLGDO�SODQ�ZLWKRXW�D�PHDQV� WR�H[HFXWH� LW� LV�D�PXFK�

ORZHU� ULVN� WKDQ� LI� WKRVH�PHDQV�ZHUH� UHDGLO\�DYDLODEOH��0DQ\�
VXLFLGH�DWWHPSWV�RU�VXLFLGHV�DUH�UHDFWLRQV�WR�VKRUW�WHUP�FULVHV��
LPSXOVLYH� DFWV� WKDW� FDQ� EH� IDFLOLWDWHG� E\� HDV\� DYDLODELOLW\� WR�
OHWKDO� PHDQV�� )RU� VRPH� VXLFLGH� DWWHPSWHUV�� WKH� LPSXOVH� LV�
VKRUW�OLYHG��7KLV�PHDQV� WKH� OHWKDO�PHDQV� FKRVHQ� GXULQJ� WKDW�
LPSXOVH�PD\�GHWHUPLQH� OLIH� RU� GHDWK�� ,W� LV� LPSRUWDQW� WR� QRWH�
WKH�LPSRUWDQFH�RI�PHDQV�UHVWULFWLRQ�ZKHQ�WUHDWLQJ�LQGLYLGXDOV�
ZLWK� VXLFLGDO� EHKDYLRU� >��@�� &HUWDLQ� SUHFDXWLRQV� VKRXOG� EH�
WDNHQ� VXFK� DV� ¿UHDUP� VDIHW\� �HVSHFLDOO\� ZKHQ� GHDOLQJ� ZLWK�
WKH� YHWHUDQ� SRSXODWLRQ��� FRQVWUXFWLRQ� RI� EDUULHUV� DW� MXPSLQJ�
VLWHV�� GHWR[L¿FDWLRQ� RI� GRPHVWLF� JDV�� LPSURYHPHQWV� LQ� WKH�
XVH� RI� FDWDO\WLF� FRQYHUWHUV� LQ�PRWRU� YHKLFOHV�� UHVWULFWLRQV� RQ�
SHVWLFLGHV��UHGXFWLRQ�LQ�OHWKDOLW\�RI�WR[LFLW\�RI�SUHVFULSWLRQV�E\�
XVLQJ�ORZHU� WR[LFLW\�DQWLGHSUHVVDQWV��FKDQJLQJ�WKH�SDFNDJLQJ�
RI�PHGLFDWLRQV� WR� EOLVWHU� SDFNV�� RU� UHVWULFWLQJ� VDOHV� RI� OHWKDO�
K\SQRWLFV��L�H���EDUELWXUDWHV��>�@�

&21&/86,21
:LWK�LQWHUYHQWLRQ��LW�LV�LPSRUWDQW�WR�VKRZ�HPSDWK\��WR�DVN�WKH�

ULJKW�TXHVWLRQV��DQG�WR�KHOS�PRVW�HIIHFWLYHO\�EHFDXVH�WKH�VRRQHU�
WKH�SUREOHP�LV�FRUUHFWO\�DGGUHVVHG��WKH�EHWWHU�WKH�RXWFRPH�IRU�WKH�
SDWLHQW��+HDOWKFDUH�SURIHVVLRQDOV�VKRXOG�DOZD\V�WDNH�GLVFXVVLRQV�
RI� VXLFLGH� VHULRXVO\��7KH\� VKRXOG� OLVWHQ�FDUHIXOO\�� UHÀHFW�ZKDW�
WKH\�KHDU��XVH�ODQJXDJH�DSSURSULDWH�IRU�WKH�SHUVRQ�LQYROYHG��DQG�
OHW�WKH�SDWLHQW�NQRZ�WKH\�DUH�FDUHG�IRU��,I�DVVHVVPHQW�LQGLFDWHV�
WKHUH�WR�EH�D�ULVN�IRU�VXLFLGH��WKH�PRVW�DSSURSULDWH�WUHDWPHQW�SODQ�
VKRXOG�EH�HPSOR\HG�XVLQJ�D�FRPELQDWLRQ�RI�SKDUPDFRWKHUDS\��
SV\FKRWKHUDS\��DQG�RXWSDWLHQW� WUHDWPHQW�KRVSLWDOL]DWLRQ��%HLQJ�
DGHTXDWHO\� SUHSDUHG� ZLWK� WUDLQLQJ� DQG� NQRZOHGJH� QRW� RQO\�
SURYLGHV� SURIHVVLRQDOV� ZLWK� WKH� VNLOOV� WR� GHDO� ZLWK� VXLFLGH�
HIIHFWLYHO\��EXW� LW�DOVR�SURYLGHV� WKHP�ZLWK�PRUH�FRQ¿GHQFH� LQ�
WKHLU�DELOLW\�DOORZLQJ�IRU�PRUH�DJJUHVVLYH�WUHDWPHQW�



9DQHVVD�/D%2'(
%LQJH�HDWLQJ�GLVRUGHU��QRW�D�IRUP�RI�JOXWWRQ\

%LQJH�HDWLQJ�GLVRUGHU��QRW�D�IRUP�RI�JOXWWRQ\
9DQHVVD�/D%2'(

-DPHV�-��3HWHUV�9HWHUDQV¶�$GPLQLVWUDWLRQ�0HGLFDO�&HQWHU��1HZ�<RUN��86$�

$GGUHVV�IRU�FRUUHVSRQGHQFH��9DQHVVD�/D%RGH��%$�-DPHV�-��3HWHUV�9$�0HGLFDO�&HQWHU�����:��.LQJVEULGJH�5RDG�%URQ[��1<��������86$��
(�PDLO��YODERGH#JPDLO�FRP

$%675$&7
,Q� WKH�GLDJQRVWLF�PDQXDO�RI�PHQWDO�GLVRUGHUV��$QRUH[LD�

1HUYRVD� DQG� %XOLPLD� 1HUYRVD� DUH� WKH� WZR� GLVWLQFW� HDWLQJ�
GLVRUGHUV�LQFOXGHG��,QFOXGHG�LQ�WKH�PDQXDO�LV�DQRWKHU�FDWHJRU\�
WKDW� LQFOXGHV� GLVRUGHUHG� HDWLQJ� SDWWHUQV� DQG� GLVRUGHUV�
HQWLWOHG�³(DWLQJ�'LVRUGHUV�1RW�2WKHUZLVH�6SHFL¿HG�´�%LQJH�
(DWLQJ�'LVRUGHU� LV� LQFOXGHG� LQ� WKLV� ³RWKHU´� FDWHJRU\��%LQJH�
HDWLQJ� LV� RIWHQ� WKRXJKW� WR� EH� D� FKRLFH� PDGH� E\� WKH� HDWHU��
EXW� UHVHDUFK� VKRZV� WKDW� WKLV� IRUP� RI� GLVRUGHUHG� HDWLQJ� KDV�
QHXURELRORJLFDO�� JHQHWLF�� DQG� SV\FKRORJLFDO� LPSOLFDWLRQV�
PDNLQJ�LW�DV�XQFRQWUROODEOH��GLVWLQFW�DQG�JUDYH�DV�$QRUH[LD�RU�
%XOLPLD��%HFDXVH�RI�WKHVH�GLVWLQFW�GLDJQRVWLF�FKDUDFWHULVWLFV��
LWV� DVVRFLDWLRQ� ZLWK� VXLFLGDO� EHKDYLRU�� DQG� WKH� FKURQLF�
PDQLIHVWDWLRQ� RI� WKLV� LOOQHVV��%LQJH�(DWLQJ�'LVRUGHU� VKRXOG�
EH�FRQVLGHUHG�D�VHSDUDWH�GLDJQRVWLF�HQWLW\��

%,1*(� ($7,1*� ',625'(5�� 127� $� )250� 2)�
*/87721<
,Q� WKH� FXUUHQW� 'LDJQRVWLF� DQG� 6WDWLVWLFDO� 0DQXDO� RI�

0HQWDO�'LVRUGHUV���WK�HGLWLRQ��WH[W�UHYLVLRQ��'60�,9���WKHUH�
DUH� WKUHH� FDWHJRULHV� IRU� GLDJQRVLV�� DQRUH[LD� QHUYRVD� �$1���
EXOLPLD� QHUYRVD� �%1��� DQG� HDWLQJ� GLVRUGHUV� QRW� RWKHUZLVH�
VSHFL¿HG��('126���(DFK�KDYH�WKHLU�RZQ�GLDJQRVWLF�FULWHULD�
PDNLQJ�LW�XQGHUVWDQGDEOH�ZK\�WKH\�DUH�WKH�PRVW�UHFRJQL]HG�
RI� WKH� HDWLQJ�GLVRUGHUV��PDNLQJ� LW� XQGHUVWDQGDEOH�ZK\� WKH\�
ZRXOG��0DQ\�DUJXH�WKDW�%LQJH�(DWLQJ�'LVRUGHU��%('���ZKLFK�
LV�FXUUHQWO\�XQGHU�WKH�('126�GLDJQRVWLF�FULWHULD��LV�HLWKHU�D�
QRQ�SXUJLQJ� IRUP�RI�EXOLPLD�RU� D� VSHFL¿F� HDWLQJ�SDWWHUQ� LQ�
UHDFKLQJ�REHVLW\�RU�MXVW�DQ�XQKHDOWK\�KDELW�RI�HDWLQJ�H[FHVVLYH�
DPRXQWV� RQ� PDQ\� RFFDVLRQV�� $OWKRXJK� WKHVH� DUJXPHQWV�
VHHP� SODXVLEOH�� %('� KDV� QHXURELRORJLFDO�� GLDJQRVWLF�� DQG�
SV\FKRORJLFDO� FKDUDFWHULVWLFV� QRW� RWKHUZLVH� VHHQ� LQ� WKRVH�
VXIIHULQJ� IURP� EXOLPLD� RU� REHVLW\�� )RU� WKLV� UHDVRQ�� %('�
VKRXOG�EH�JLYHQ�LWV�RZQ�GLDJQRVWLF�FULWHULD��DV�GR�$1�DQG�%1�

$QRUH[LD� 1HUYRVD� LV� DQ� HDWLQJ� GLVRUGHU� ZKHUH� DQ�
LQGLYLGXDO� VHYHUHO\� UHVWULFWV� WKHLU� GLHW�� 7KRVH� VXIIHULQJ�
IURP�$1�ZLOO�UHVWULFW�WKH�DPRXQW�RI�IRRG�WKDW�WKH\�HDW�WR�DQ�
H[WUHPHO\�VPDOO�SRUWLRQ�RU� WKH\�ZLOO�H[HUFLVH� ULJRURXVO\� WR�
NHHS�IURP�JDLQLQJ�DQ\�ZHLJKW��VRPHWLPHV�D�FRPELQDWLRQ�RI�
WKH� WZR� LV� LPSOHPHQWHG� >�@�� %XOLPLD�1HUYRVD� LV� DQ� HDWLQJ�
GLVRUGHU� ZKHUH� HDWLQJ� SDWWHUQV� DOWHUQDWH� EHWZHHQ� ELQJLQJ�
DQG�SXUJLQJ��,W�LV�QRW�WKH�TXDQWLW\�FRQVXPHG�GXULQJ�D�ELQJH�
WKDW�LV�FRPPRQ�DPRQJ�WKRVH�VXIIHULQJ�IURP�%1��EXW�UDWKHU�
WKH�IHHOLQJ�RI�ODFNLQJ�FRQWURO�ZKHQ�ELQJLQJ��7KH�ELQJH�VWRSV�

ZKHQ� WKH� LQGLYLGXDO� IHHOV� SK\VLFDOO\� XQDEOH� WR� FRQWLQXH��
6XEVHTXHQW�IHHOLQJV�RI�JXLOW�DQG�VHOI�KDWH�PRWLYDWH�WKH�SXUJH�
>�@��2EHVLW\�LV�QRW�FKDUDFWHUL]HG�DV�D�SV\FKRORJLFDO�GLVRUGHU��
DV�DUH�$1��%1��DQG�%('��KRZHYHU��LW�LV�XQGRXEWHGO\�D�SXEOLF�
KHDOWK�SUREOHP��$Q�LQGLYLGXDO�LV�FRQVLGHUHG�REHVH�ZKHQ�WKHLU�
%RG\�0DVV� ,QGH[� �%0,�� LV� JUHDWHU� WKDQ� RU� HTXDO� WR� WKLUW\��
DQG� WKLV� KLJK� %0,� LV� XVXDOO\� DWWDLQHG� WKURXJK� H[FHVVLYH�
HDWLQJ�>�@�

'58*�86(
7KH� UHODWLRQVKLS� EHWZHHQ� VXEVWDQFH� DEXVH� DQG� HDWLQJ�

GLVRUGHUV� KDV� EHHQ� LQYHVWLJDWHG� DQG� WKHUH� LV� D� GH¿QLWH�
DVVRFLDWLRQ� SUHVHQW� EHWZHHQ� WKH� WZR�� ,Q� WKH� JHQHUDO�
SRSXODWLRQ�������RI�$PHULFDQV�VXIIHU� IURP�D�VXEVWDQFH�XVH�
GLVRUGHU�� ,Q� WKRVH� VXIIHULQJ� IURP� DQ� HDWLQJ� GLVRUGHU�� WKH�
SUHYDOHQFH� RI� DOVR� VXIIHULQJ� IURP� VXEVWDQFH� DEXVH� LV� DERXW�
���� >�@��8S� WR�����RI� WKRVH� VXIIHULQJ� IURP�%1�DOVR�KDYH�
SUREOHPV�KLVWRU\�RI�VXEVWDQFH�XVH�>�@�DQG�IRU�WKRVH�VXIIHULQJ�
IURP� REHVLW\� WKH� UDWH� LV� DSSUR[LPDWHO\� ���� >�@��$OWKRXJK�
WKH� SUHYDOHQFH� IRU� PDULMXDQD� GUXJ� XVH� EHWZHHQ� WKRVH� ZLWK�
%1�DQG�%('�DUH�VLPLODU��������DQG�������UHVSHFWLYHO\��WKH�
QHJDWLYH�HIIHFWV�RI�GUXJ�DQG�RU�DOFRKRO�XVH�IRU�WKRVH�VXIIHULQJ�
IURP�%1�DQG�%('�VXJJHVW� WKDW� WKHVH� WZR�GLVRUGHUV�DUH�QRW�
WKH� VDPH�� )HPDOHV�ZLWK�%1� UHSRUWHG�PRUH� VHYHUH� QHJDWLYH�
HIIHFWV� RI� DOFRKRO�GUXJ� XVH� WKDQ� GLG� WKRVH� ZLWK� %('� DQG�
WKRVH�ZLWKRXW�DQ�HDWLQJ�GLVRUGHU��:LWK�UHJDUG�WR�WKH�QHJDWLYH�
HIIHFWV�RI�VXEVWDQFH�XVH�DEXVH��WKRVH�VXIIHULQJ�IURP�%('�GR�
QRW�GLIIHU�IURP�WKRVH�ZLWKRXW�DQ�HDWLQJ�GLVRUGHU�>�@��$OWKRXJK�
UDWHV�RI�VXEVWDQFH�DEXVH�DUH�VLPLODU��WKH�SV\FKRORJLFDO�HIIHFWV�
GLIIHU�� VXJJHVWLQJ� WKDW� WKHUH� DUH� GLIIHUHQW� SV\FKRORJLFDO�
FKDUDFWHULVWLFV�GLIIHUHQWLDWLQJ�%1�IURP�%('�

68,&,'$/�%(+$9,25
7KRVH�ZLWK�HDWLQJ�GLVRUGHUV�DUH�DW�DQ� LQFUHDVHG�ULVN�IRU�

VXLFLGH��SDUWLDOO\�GXH�WR�WKH�FRPRUELGLW\�RI�HDWLQJ�GLVRUGHUV�
ZLWK� PDMRU� GHSUHVVLYH� GLVRUGHU� �0''���$PRQJ� DOO� RI� WKH�
HDWLQJ� GLVRUGHUV�� DQRUH[LD� KDV� WKH� KLJKHVW� UDWH� RI� VXLFLGH�
FRPSOHWLRQV�� EXW� WKH� UDWH� RI� VXLFLGH� DWWHPSWV� DSSHDU� WR� EH�
WKH�VDPH�EHWZHHQ�WKRVH�ZLWK�$1�DQG�%1�>�@��:KHQ�ORRNLQJ�
PRUH� VSHFL¿FDOO\� DW� WKH� UDWHV� RI� VXLFLGH� IRU� VXEW\SHV� RI�
$QRUH[LD�� WKH�ELQJH� HDWLQJ� VXEW\SH�KDV� WKH�KLJKHVW� UDWH� IRU�
VXLFLGH� DWWHPSWV�� ������ >�@�� 7KRVH� VXIIHULQJ� IURP� REHVLW\�
GR� QRW� GLIIHU� IURP� DYHUDJH�ZHLJKW� LQGLYLGXDOV� ZLWK� UHJDUG�
WR� VXLFLGH� DWWHPSWV�� KRZHYHU�� WKRVH� VXIIHULQJ� IURP� REHVLW\�
DUH�DW�LQFUHDVHG�ULVN�IRU�VXLFLGDO�LGHDWLRQ�>�@��0RUWDOLW\�UDWHV�

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��



5HYLHZ

DUH������IRU�$1�������IRU�%1��DQG������IRU�('126�±�WKH�
FDWHJRU\�%('�UHVLGHV� LQ��$OWKRXJK�$1� LV�XQGHUVWRRG� WR�EH�
RQH� RI� WKH�PRUH� IDWDO� HDWLQJ� GLVRUGHUV� LQ� WKH� '60�,9�75��
WKRVH�GLVRUGHUV�WKDW�IDOO�XQGHU�('126�DUH�SURYLQJ�WR�EH�MXVW�
DV� IDWDO� >��@��$� KLVWRU\� RI� RQH� RU�PRUH� VXLFLGH� DWWHPSWV� LV�
DVVRFLDWHG�KLJKO\�DQG�VLJQL¿FDQWO\�ZLWK�%('�>��@��:KHWKHU�
GLDJQRVHG�ZLWK�%('�RU� WKH� ELQJH� HDWLQJ� VXEW\SH�RI�$1�� LW�
VHHPV� WKDW� ELQJLQJ� SRVHV� D� VLJQL¿FDQW� WKUHDW� WR� VXLFLGDO�
EHKDYLRU��WKXV�KLJKOLJKWLQJ�WKDW�WKH�DFW�RI�ELQJLQJ�DORQH�LV�D�
VHULRXV�SUREOHP�

36<&+2/2*,&$/�352),/(
(PRWLRQDO�DURXVDO�KDV�DQ�HIIHFW�RQ�KXPDQ�HDWLQJ�EHKDYLRU��

7KRVH� VXIIHULQJ� IURP� HDWLQJ� GLVRUGHUV� DQG�RU� REHVLW\� RIWHQ�
¿QG�LW�GLI¿FXOW�WR�LGHQWLI\�RU�GHVFULEH�WKHLU�IHHOLQJV��7KH\�DUH�
XVXDOO\� XQDZDUH� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKHLU� IHHOLQJV�
DQG�WKHLU�EHKDYLRUV��VXFK�DV�WKHLU�HDWLQJ�SDWWHUQV�>��@�

7KH� SV\FKRORJLFDO� PDQLIHVWDWLRQV� RI� %('� DUH� XQLTXH�
WR� LWV� GLDJQRVLV�� 0HQWDO� KHDOWK� VXPPDULHV� DUH� XVXDOO\� ORZ�
ZLWK�WKRVH�VXIIHULQJ�IURP�%('��ZKHUHDV�WKRVH�ZLWK�REHVLW\�
KDG� QRUPDO� SUR¿OHV� IRU� SV\FKRORJLFDO� FRPRUELGLWLHV��
PHQWDO� KHDOWK±UHODWHG� TXDOLW\� RI� OLIH�� DQG� PRVW� SHUVRQDOLW\�
PHDVXUHV��:KHQ� FRPSDUHG� WR� WKRVH� VXIIHULQJ� IURP�REHVLW\��
GLIIHUHQFHV�DUH�VHHQ�LQ�D�ZLGH�DUUD\�RI�PHDVXUHV��:LWK�UHJDUG�
WR�QRYHOW\�VHHNLQJ��WKRVH�ZLWK�%('�VFRUH�KLJKHU�WKDQ�WKRVH�
ZLWK� REHVLW\��:KHQ�PHDVXULQJ� FRRSHUDWLYHQHVV�� WKRVH� ZLWK�
%('�VFRUH�ORZ��ZKHUH�DV�WKRVH�ZLWK�REHVLW\�VFRUH�KLJK��7KH�
PRVW� LPSRUWDQW� FRUUHODWLRQ�ZDV�PHDVXUHG� XVLQJ� WKH� 3DWLHQW�
+HDOWK�4XHVWLRQQDLUH��3+4���6HOI�GLUHFWHGQHVV��DV�PHDVXUHG�
WKURXJK� WKH� 3+4�� ZDV� IRXQG� WR� EH� QHJDWLYHO\� FRUUHODWHG�
ZLWK� %('�� SURYLQJ� WR� EH� D�PHDVXUH� WKDW� FDQ� EH� XVHG� DV� D�
SV\FKRWKHUDSHXWLF� WDUJHW� EHFDXVH� RI� WKH� VWURQJ� DVVRFLDWLRQ�
>��@��7KH�RQO\�PHDVXUH�WKDW�ZDV�WKH�VDPH�EHWZHHQ�WKRVH�ZLWK�
REHVLW\�DQG�%('�ZDV�UHZDUG�VHQVLWLYLW\�>��@��$OVR�LPSRUWDQW�
DUH�WKH�SV\FKRORJLFDO�FRPRUELGLWLHV�SUHVHQW�LQ�WKH�SRSXODWLRQ�
VXIIHULQJ� IURP� %('�� 7KHUH� LV� D� VLJQL¿FDQWO\� VWURQJHU�
DVVRFLDWLRQ� IRU� SV\FKRORJLFDO� FRPRUELGLWLHV�ZLWK�%('� WKDQ�
WKRVH� VXIIHULQJ� IURP�REHVLW\� DORQH��7KRVH�ZLWK�%('�DUH� DW�
D� VLJQL¿FDQWO\� KLJKHU� ULVN� IRU� PDMRU� GHSUHVVLYH� GLVRUGHU��
JHQHUDOL]HG�DQ[LHW\�GLVRUGHU��SDQLF�DWWDFNV��DQG�D�KLVWRU\�RI�
DW�OHDVW�RQH�VXLFLGH�DWWHPSW�>��@��7KRVH�ZLWK�ZHLJKW�SUREOHPV�
GR�QRW�XVXDOO\� VKRZ�VLJQV�RI�SV\FKRORJLFDO�PDODGMXVWPHQW��
ZKLFK�LV�RQH�RI�WKH�ELJJHVW�UHDVRQV�IRU�ZK\�%('�GLIIHUV�IURP�
REHVLW\�DQG�ZHLJKW�LVVXHV�LQ�JHQHUDO�

*(1(7,&6
5HVXOWV� IURP� UHFHQW� VWXGLHV� KDYH� VXJJHVWHG� D� JHQHWLF�

FRPSRQHQW� WR�%('�GXH� WR� FOHDU� DJJUHJDWLRQ� LQ� IDPLOLHV��$�
VWXG\� LQYHVWLJDWLQJ� WKH� KHULWDELOLW\� RI� ELQJH� HDWLQJ� LQ� WZLQV�
IRXQG� LW� WR� EH� DERXW� IRUW\±RQH� SHUFHQW�� 5HVXOWV� LQGLFDWHG�
WKDW� WKHUH� DUH� DGGLWLYH�JHQHWLF� HIIHFWV� UHVSRQVLEOH� IRU�%('��
PDNLQJ�LWV�KHULWDELOLW\�IDOO�EHWZHHQ�WKLUW\�DQG�HLJKW\�SHUFHQW�
>��@��

$OPRVW� ¿IW\� SHUFHQW� RI� WKRVH� VXIIHULQJ� IURP� REHVLW\�
UHSRUW� DOVR� KDYLQJ� V\PSWRPV� RI� ELQJH� HDWLQJ�� 7KH� JHQHWLF�
YDULDQFH� EHWZHHQ� REHVLW\� DQG� %(� LV� DSSUR[LPDWHO\� �������
VXJJHVWLQJ� D�PRGHVW� RYHUODS� LQ� WKH� JHQHV� LQYROYHG� LQ� HDFK�
LOOQHVV��2EHVLW\�H[LVWV�ZLWKRXW�ELQJH�HDWLQJ�DQG�ELQJH�HDWLQJ�

RFFXUV� ZLWKRXW� REHVLW\� WKXV� LPSO\LQJ� WKDW� WKH� JHQHWLF� DQG�
HQYLURQPHQWDO� IDFWRUV� FRQWULEXWLQJ� WR� WKHLU� SDWKRORJLHV� DUH�
GLIIHUHQW� >��@�� %('� VKRZV� WR� EH�PRGHUDWHO\� LQÀXHQFHG� E\�
DGGLWLYH�JHQHWLF�DQG�GLVWLQFWLYH�HQYLURQPHQWDO�IDFWRUV�>��@�

'RSDPLQH�SDWKZD\V�UHJXODWH�WKH�DQWLFLSDWHG�UHZDUG�DQG�
VXEVHTXHQW�SOHDVXUHV�H[SHULHQFHG�IURP�VXFK�EHKDYLRUV��:KHQ�
GRSDPLQH�DFWLYLW\�LQFUHDVHV��WKHUH�LV�D�VWURQJHU�UHLQIRUFHPHQW�
WR� UHZDUGV�� ZKHWKHU� WKH\� DUH� QDWXUDO� RU� SKDUPDFRORJLFDO��
7KH� 7DT�$� JHQRW\SH� KDV� EHHQ� IRXQG� WR� GHDO� ZLWK� UHZDUG�
VHQVLWLYLW\�� ,Q� WKRVH� VXIIHULQJ� IURP� %('� RU� REHVLW\�� WKRVH�
IRXQG� WR�KDYH� WKH�$��DOOHOH�ZHUH� IRXQG� WR�EH�PRUH� UHZDUG�
VHQVLWLYH� WKDQ� WKRVH� ZKR� GLG� QRW� SRVVHVV� WKH� DOOHOH�� 7KRVH�
ZLWK�WKH�$��DOOHOH�KDG�UHGXFHG�GRSDPLQH�IXQFWLRQ�FDXVHG�E\�
DOPRVW�D�����UHGXFWLRQ�LQ�'�'$�UHFHSWRU�GHQVLW\�>��@��

7KH� 'RSDPLQH� '�� UHFHSWRU� JHQH� DOVR� VHHPV� WR� EH�
UHOHYDQW� IRU� WKH� VWXG\� RI� %('� DQG� %1�� 3RO\PRUSKLVPV� RI�
WKLV�JHQH��PRUH�VSHFL¿FDOO\� WKH���UHSHDW�DOOHOH� LV�DVVRFLDWHG�
ZLWK�%('�DQG�%1��:RPHQ�ZLWK�%1�ZLWK�WKH���UHSHDW�RI�WKH�
DOOHOH�KDG�JUHDWHU�ZHLJKW�JDLQ�WKDQ�WKRVH�ZLWKRXW�WKLV�UHSHDW��
7KH� FDUULHUV� RI� WKLV� DOOHOH� DOVR� KDG� HOHYDWHG� UDWHV� IRU� ELQJH�
HDWLQJ� >��@�� 7KH� GLIIHUHQFH� LQ� SKHQRW\SH� DV� SUHVHQWHG� LQ�
UHODWLRQ�WR�WKH�'$'��DOOHOH�VXJJHVWV�WKDW�%('�DQG�%1�GLIIHU�
JHQRW\SLFDOO\� WKXV� SURYLGLQJ� IXUWKHU� HYLGHQFH� WKDW� WKH\� DUH�
QRW�WKH�VDPH�

1(852%,2/2*<
&RUWLFRWURSLQ� UHOHDVLQJ� KRUPRQH� �&5+�� LV� WKH� PDLQ�

UHJXODWLQJ� KRUPRQH� RI� WKH� K\SRWKDODPLF�SLWXLWDU\� DGUHQDO�
D[LV� �+3$��� ZKLFK� LV� DFWLYDWHG� ZLWK� H[SRVXUH� WR� VWUHVVRUV��
0HFKDQLVWLFDOO\�� &5+� OHDGV� WR� WKH� VHFUHWLRQ� RI� FRUWLVRO�� D�
JOXFRFRUWLFRLG��WKURXJK�WKH�DFWLYDWLRQ�RI�$GUHQRFRUWLFRWURSLF�
KRUPRQH� �$&7+�� VHFUHWLRQ�� &RUWLVRO� OHYHOV� DUH� SRVLWLYHO\�
UHODWHG� WR�FHQWUDO� IDW�GLVWULEXWLRQ��FKURQLF� OHYHOV�RI�FRUWLVRO��
IROORZLQJ� FKURQLF� SK\VLFDO� RU� SV\FKRORJLFDO� VWUHVV� IRU�
H[DPSOH�� FDQ� SURGXFH� LQVXOLQ�� ZKLFK� SURPRWHV� YLVFHUDO� IDW�
DFFXPXODWLRQ�� 'XH� WR� WKLV� UHODWLRQVKLS�� FRUWLVRO� KDV� EHHQ�
LPSOLFDWHG�DV�KDYLQJ�D�UROH�LQ�GLVRUGHUHG�HDWLQJ�>��@��

7KRVH� VXIIHULQJ� IURP� $1� KDYH� DEQRUPDO� +3$� D[LV�
IXQFWLRQLQJ�� ,W� LV� QRW� FRPSOHWHO\� FOHDU� ZKHWKHU� WKLV� LV� GXH�
WR�VWDUYDWLRQ�DQG�ZHLJKW�ORVV�RU�IURP�$1�LWVHOI��7KRVH�ZLWK�
$1� KDYH� LQFUHDVHG� SODVPD� FRUWLVRO� OHYHOV� DQG� GHFUHDVHG�
UDWHV� RI� FRUWLVRO�PHWDEROLVP��$V� D� UHVXOW� RI� DEQRUPDO�+3$�
D[LV� UHJXODWLRQ�� WKHUH� LV� DQ� LQFUHDVH� LQ� +3$� D[LV� DURXVDO��
7KRVH� VXIIHULQJ� IURP� %1� KDYH� LQFUHDVHG� UDWHV� RI� FRUWLVRO�
DQG�SURODFWLQ� VHFUHWLRQV� DQG�D�GHFUHDVH� LQ�JURZWK�KRUPRQH�
VHFUHWLRQ� RQO\� GXULQJ� WKHLU� ELQJLQJ� DQG� SXUJLQJ� SHULRGV��
7KHLU�DYHUDJH�FRUWLVRO��SURODFWLQ��DQG�JURZWK�KRUPRQH�OHYHOV�
LQ�D�FRPSOHWH� WZHQW\�IRXU�KRXU�F\FOH�DUH�QRW�GLIIHUHQW� WKDQ�
WKRVH� ZLWKRXW� %1�� 8QOLNH�$1�� %1� GRHVQ¶W� GHPRQVWUDWH� D�
FOHDU� DVVRFLDWLRQ� EHWZHHQ� V\PSWRPDWRORJ\� DQG� +3$� D[LV�
DEQRUPDOLWLHV�� 6WUHVV� LV� WKH� PRVW� FRPPRQ� WULJJHU� UHSRUWHG�
IRU�ELQJH�HDWLQJ��VR�LW�LV�QRW�VXUSULVLQJ�WKDW�WKRVH�ZKR�ELQJH�
HDW�KDYH�+3$�IXQFWLRQ�GLIIHUHQFHV��7KRVH�ZLWK�%('�DQG�RU�
REHVLW\�KDYH�KLJKHU� OHYHOV�RI�FRUWLVRO��7KRVH�ZLWK�%('�DUH�
GH[DPHWKDVRQH�VXSSUHVVRUV�±�D�JOXFRFRUWLFRLG�FOLQLFDOO\�XVHG�
WR�PHDVXUH�+3$�DFWLYLW\��(YHQ�DIWHU�WUHDWPHQW��K\SHUDFWLYDWLRQ�
RI� WKH�+3$� D[LV� SHUVLVWHG�� 2EHVH� IHPDOHV�ZLWK� %('� VKRZ�
LQFUHDVHG�FRUWLVRO� UHVSRQVH� WR�VWUHVV�ZKHUHDV�REHVH� IHPDOHV�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV
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ZLWKRXW�%('�GR�QRW�>��@�
%UDLQ�GHULYHG� QHXURWURSKLF� IDFWRU� �%'1)�� LV� WKH�

PRVW� DEXQGDQW� QHXURWURSKLQ� LQ� WKH� EUDLQ�� ,W� UHJXODWHV� DQG�
SURPRWHV� QHXURQDO� RXWJURZWK�� UHSDLU�� DQG� GLIIHUHQWLDWLRQ� DV�
ZHOO� DV� SOD\LQJ� DQ� LPSRUWDQW� UROH� LQ� V\QDSWLF� FRQQHFWLYLW\��
(YLGHQFH�VKRZV�WKDW�%'1)�KDV�D�UROH�LQ�HDWLQJ��VXJJHVWLQJ�
LWV� LQYROYHPHQW� ZLWK� G\VIXQFWLRQ� HLWKHU� DV� DQ� LQÀXHQFH� RU�
D� YXOQHUDELOLW\� IRU� GLVRUGHUHG� HDWLQJ�� %'1)� OHYHOV� ZHUH�
VLJQL¿FDQWO\�ORZHU�LQ�$1�DQG�%1�FRPSDUHG�WR�KHDOWK\�VH[�
PDWFKHG� FRQWUROV�� \HW� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
KHDOWK\�FRQWUROV�DQG� WKRVH�ZLWK�%('�ZDV�REVHUYHG��%'1)�
LV�SRVLWLYHO\�DQG�VLJQL¿FDQWO\�FRUUHODWHG�WR�ERG\�ZHLJKW�DQG�
ERG\�PDVV� LQGH[� �%0,��� ,URQLFDOO\�� QRUPDO�ZHLJKW� IHPDOHV�
ZLWK�%1�DOVR�KDG�ORZ�%'1)�OHYHOV��ZKLFK�LV�QRW�WKH�H[SHFWHG�
UHODWLRQVKLS�EHWZHHQ�ZHLJKW�DQG�%'1)��0DQ\�KDYH�SRVWXODWHG�
WKDW�%'1)�OHYHOV�DUH�PRUH�D�UHVXOW�RI�QXWULWLRQ�WKDQ�RI�ZHLJKW�
RU�%0,��7KRVH�ZLWK�$1�RU�%1�HLWKHU� UHVWULFW� WKHLU� FDORULHV�
RU�XVH�FRPSHQVDWRU\�EHKDYLRUV� WR�H[SHO�XQZDQWHG�FDORULHV��
HPSOR\LQJ�HLWKHU�PHWKRG�ZLOO�XQGRXEWHGO\� UHVXOW� LQ� ORVV�RI�
QXWULHQWV�� 7KRVH� VXIIHULQJ� IURP� %('� DUH� QRW� ORVLQJ� WKRVH�
QXWULHQWV��DOWKRXJK�WKHLU�FDORULF�LQWDNH�GXULQJ�ELQJH�HSLVRGHV�
LV�HTXDOO\�XQKHDOWK\�>��@�

',$*1267,&�&+$5$&7(5,67,&6
7KH�SUHYDOHQFH�RI�$1�DQG�%1�LQ�ZRPHQ�LV�PXFK�KLJKHU�

WKDQ� WKH� SUHYDOHQFH� LQ� PHQ�� $1� XVXDOO\� PDQLIHVWV� GXULQJ�
SXEHUW\�� ZKHUH� DV� %1� DSSHDUV� LQ� ODWH� DGROHVFHQWV�� 7KLUW\�
SHUFHQW� RI� SDWLHQWV�ZLWK�$1�ZLOO� ODWHU� GHYHORS�%1��EXW� WKH�
RSSRVLWH�VHTXHQFH�LV�OHVV�FRPPRQ��7KHUH�LV�D�KLJK�FRPRUELGLW\�
ZLWK� 2&'�� 0''�� DQG� *$'� >��@�� 7KRVH� VXIIHULQJ� IURP�
%('�H[SHULHQFH�PRUH�HPRWLRQDO�GLVWUHVV�DQG�SHUFHLYHG�ORVV�
RI� FRQWURO� EHIRUH� ELQJLQJ� HSLVRGHV� LQ� FRPSDULVRQ� WR� WKRVH�

ZLWKRXW� %('�� 8QOLNH�$1� DQG� %1�� %('� LV� IRXQG� HTXDOO\�
DPRQJ� PHQ� DQG� ZRPHQ�� ,QGLYLGXDOV� VXIIHULQJ� IURP� %('�
DUH�PRUH�OLNHO\�WKDQ�REHVH�QRQ�%('�LQGLYLGXDOV�WR�ELQJH�HDW�
GDLO\�LQ�D�QDWXUDO�HQYLURQPHQW��%('�LV�DVVRFLDWHG�ZLWK�JUHDWHU�
KHDOWK�LPSDLUPHQWV�DQG�PRUH�VHYHUH�V\PSWRPV��2EHVH�ELQJH�
HDWHUV� KDG� VLJQL¿FDQWO\� JUHDWHU� KHDOWK� GLVVDWLVIDFWLRQ� WKDQ�
WKRVH�ZKR�ZHUH�RQO\�REHVH��(LJKW\�¿YH�SHUFHQW�RI�SDWLHQWV�
ZLWK�%('�UHFRYHUHG�ZLWKLQ���\HDUV��ZKLFK�LV�D�PXFK�EHWWHU�
SURJQRVLV�WKDQ�PRVW�RWKHU�HDWLQJ�GLVRUGHUV��%('�LV�D�GLVRUGHU�
WKDW�LV�KLJKO\�VWDEOH�DQG�PRUH�FKURQLF�WKDQ�$1�RU�%1�EHFDXVH�
DOWKRXJK�WKH�UDWH�RI�UHFRYHU\�LV�KLJKHU�DQG�WKH�ULVN�RI�FURVVLQJ�
RYHU�WR�RWKHU�GLVRUGHUV�LV�ORZHU��WKHUH�LV�D�FKURQLF�SDWWHUQ�RI�
UHPLVVLRQ�DQG�UHODSVH�HYLGHQW�ZLWK�WKLV�GLDJQRVLV�>��@��

&21&/86,21
7KH�RQO\�DEVROXWH�VLPLODULW\�EHWZHHQ�$1��%1��DQG�%('�

LV� WKDW� WKH\� DUH� HDFK� GLDJQRVLV� WKDW� UHSUHVHQW� D� GLIIHUHQW�
IRUP�RI�GLVRUGHUHG�HDWLQJ��(DFK�GLVRUGHU� LV� LWV�RZQ�GLVWLQFW�
VHW�RI�FKDUDFWHULVWLF�ZKHWKHU� LW� LV�SV\FKRORJLFDO��EHKDYLRUDO��
ELRORJLFDO�� RU� JHQHWLF�� $OO� WKUHH� GLVRUGHUV� OHDG� WR� KHDOWK�
ULVNV� DQG� FDQ�RIWHQ� WLPHV�EH� IDWDO��%('�� DOWKRXJK� LW� VKDUHV�
VLPLODULWLHV�ZLWK�%1�� LV� GLIIHUHQW� DQG� VKRXOG� EH� UHFRJQL]HG�
DV� VXFK�� %('� LV� QRW� MXVW� D� ³SDWWHUQ´� OHDGLQJ� WR� REHVLW\�� ,W�
LV�D�VHOI�GHVWUXFWLYH� OLIHVW\OH� WKDW�GHVHUYHV� WR�EH� UHFRJQL]HG�
ZLWK�WKH�VDPH�OHYHO�RI�SULRULW\�DQG�OHJLWLPDF\�DV�ZRXOG�$1�
DQG� %1�� 9HU\� OLWWOH� UHVHDUFK� KDV� EHHQ� GRQH� LQYHVWLJDWLQJ�
FDXVHV�DQG�FRQVHTXHQFHV�RI�%('��ZKLFK�PD\�EH�D�UHVXOW�RI�
LWV�QRQ�GLVWLQFW�GLDJQRVWLF�FULWHULD��'XH�WR�WKH�FKURQLF�QDWXUH�
RI�WKLV�LOOQHVV��LWV�SV\FKRORJLFDO�LPSOLFDWLRQV��DQG�LWV�IDWDOLW\��
%('�VKRXOG�EH�LQFOXGHG�LQ�WKH�'60�9�DV�D�VHSDUDWH�HDWLQJ�
GLVRUGHU��

5()(5(1&(6�

��� �:DWVRQ�6��'DQJHU�=RQH��(DWLQJ�'LVRUGHUV��$QRUH[LD��1<��7KH�5RVHQ�3XEOLVKLQJ�*URXS��,QF��
�����

��� 6WDQOH\�'��8QGHUVWDQGLQJ�%XOLPLD�1HUYRVD��1<��7KH�5RVHQ�3XEOLVKLQJ�*URXS��,QF�������

��� $QGHUVRQ�5��2EHVLW\��(WLRORJ\��DVVHVVPHQW��WUHDWPHQW��DQG�SUHYHQWLRQ��,OOLQRLV��+XPDQ�.LQHWLFV�
3XEOLVKHUV��,QF��&KDPSDLJQ�������

��� )UDQNR�'/��'RUHU�'-��.HHO�3.��HW�DO��,QWHUDFWLRQV�EHWZHHQ�HDWLQJ�GLVRUGHUV�DQG�GUXJ�DEXVH��7KH�
-RXUQDO�RI�1HUYRXV�DQG�0HQWDO�'LVHDVH����������������±����

��� &RQDVRQ�$+��.ORPHN�$%��6KHU�/��5HFRJQL]LQJ�DOFRKRO�DQG�GUXJ�DEXVH�LQ�SDWLHQWV�ZLWK�HDWLQJ�
GLVRUGHUV��4XDUWHUO\�-RXUQDO�RI�0HGLFLQH������������±����

��� 6LPRQ� *(�� 9RQ� .RUII� 0�� 6DXQGHUV� .�� HW� DO�� $VVRFLDWLRQ� EHWZHHQ� REHVLW\� DQG� SV\FKLDWULF�
GLVRUGHUV�LQ�WKH�86�DGXOW�SRSXODWLRQ��$UFKLYHV�RI�*HQHUDO�3V\FKLDWU\���������������±�����

��� 'XQQ� (&�� /DULPHU� 0(�� 1HLJKERUV� &�� $OFRKRO� DQG� GUXJ�UHODWHG� QHJDWLYH� FRQVHTXHQFHV� LQ�
FROOHJH�VWXGHQWV�ZLWK�EXOLPLD�QHUYRVD�DQG�ELQJH�HDWLQJ�GLVRUGHU��,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�
'LVRUGHUV���������������±����

��� %XOLN�&0��7KRUQWRQ�/��3LQKHLUR�$3��HW�DO��6XLFLGH�DWWHPSWV�LQ�DQRUH[LD�QHUYRVD��3V\FKRVRPDWLF�
0HGLFLQH���������������±���

��� &DUSHQWHU�.0��+DVLQ�'6��$OOLVRQ�'%��HW�DO��5HODWLRQVKLSV�EHWZHHQ�REHVLW\�DQG�'60�,9�PDMRU�
GHSUHVVLYH�GLVRUGHU�� VXLFLGH� LGHDWLRQ�� DQG� VXLFLGH�DWWHPSWV��5HVXOWV� IURP�D�JHQHUDO�SRSXODWLRQ�
VWXG\��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK���������������±����

���� &URZ�6-�� 3HWHUVRQ�&%��6ZDQVRQ�6$�� HW� DO�� ,QFUHDVHG�PRUWDOLW\� LQ� EXOLPLD� QHUYRVD� DQG�RWKHU�
HDWLQJ�GLVRUGHUV��7KH�$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\��������������±�����

���� *UXF]D�5$��3U]\EHFN�75��&ORQLQJHU�&5��3UHYDOHQFH�DQG�FRUUHODWHV�RI�ELQJH�HDWLQJ�GLVRUGHU�LQ�D�
FRPPXQLW\�VDPSOH��&RPSUHKHQVLYH�3V\FKLDWU\���������������±����

���� /R�6DXUR�&��5DYDOGL�&��&DEUDV�3/��HW�DO��6WUHVV��K\SRWKDODPLF�SLWXLWDU\�DGUHQDO�D[LV�DQG�HDWLQJ�
GLVRUGHUV��1HXURSV\FKRELRORJ\����������±����

���� 'DYLV� &�� /HYLWDQ� 5'�� .DSODQ�$6�� HW� DO�� 5HZDUG� 6HQVLWLYLW\� DQG� WKH� '�� GRSDPLQH� UHFHSWRU�
JHQH��$�FDVH�FRQWURO�VWXG\�RI�ELQJH�HDWLQJ�GLVRUGHU��3URJUHVV�,Q�1HXUR�3V\FKRSKDUPDFRORJ\�	�
%LRORJLFDO�3V\FKLDWU\������������±����

���� +HEHEUDQG�-��*HOOHU�)��'HPSÀH�$��HW�DO��%LQJH�HDWLQJ�HSLVRGHV�DUH�QRW�FKDUDFWHULVWLF�RI�FDUULHUV�RI�
PHODQRFRUWLQ���UHFHSWRU�JHQH�PXWDWLRQV��0ROHFXODU�3V\FKLDWU\�����������±����

���� %XOLN�&0��6XOOLDQ�3)��.HQGOHU�.6��*HQHWLF�DQG�HQYLURQPHQWDO�FRQWULEXWLRQV�WR�REHVLW\�DQG�ELQJH�
HDWLQJ��,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�'LVRUGHUV���������±����

���� 0LWFKHOO�.6��1HDOH�0&��%XOLN�&0��HW�DO��%LQJH�HDWLQJ�GLVRUGHU��D�V\PSWRP�OHYHO�LQYHVWLJDWLRQ�RI�
JHQHWLF�DQG�HQYLURQPHQWDO�LQÀXHQFHV�RQ�OLDELOLW\��3V\FKRORJLFDO�0HGLFLQH�������������±�����

���� 6FKHUDJ�6��+HEHEUDQG� -��+LQQH\�$��(DWLQJ� GLVRUGHUV�� WKH� FXUUHQW� VWDWXV� RI�PROHFXODU� JHQHWLF�
UHVHDUFK��(XURSHDQ�&KLOG�	�$GROHVFHQW�3V\FKLDWU\���������������±����

���� 0RQWHOHRQH�3��)DEUD]]R�0��0DUWLDGLV�9��HW�DO��&LUFXODWLQJ�EUDLQ�GHULYHG�QHXURWURSKLF�IDFWRU�LV�
GHFUHDVHG� LQ�ZRPHQ�ZLWK� DQRUH[LD� DQG� EXOLPLD� QHUYRVD� EXW� QRW� LQ�ZRPHQ�ZLWK� ELQJH�HDWLQJ�
GLVRUGHU�� UHODWLRQVKLSV� WR� FR�PRUELG� GHSUHVVLRQ�� SV\FKRSDWKRORJ\� DQG� KRUPRQDO� YDULDEOHV��
3V\FKRORJLFDO�0HGLFLQH������������±����

���� :RQGHUOLFK�6$��*RUGRQ�.+��0LWFKHOO�-(��HW�DO��7KH�YDOLGLW\�DQG�FOLQLFDO�XWLOLW\�RI�ELQJH�HDWLQJ�
GLVRUGHU��,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�'LVRUGHUV������������±����

5HFHLYHG����0D\�������DFFHSWHG����-XO\�����
6WUDLSVQLV�JDXWDV�������������SULLPWDV�����������

9DQHVVD�/D%2'(
%LQJH�HDWLQJ�GLVRUGHU��QRW�D�IRUP�RI�JOXWWRQ\
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5HYLHZ

$�V\VWHPDWLF�UHYLHZ�RI�FDQFHU�UHODWHG�IDWLJXH

,1752'8&7,21

)DWLJXH�LV�RQH�RI�WKH�V\PSWRPV�PRVW�IUHTXHQWO\�UHSRUWHG�
E\�FDQFHU�SDWLHQWV�ZKLFK�LPSDFWV�SDWLHQWV¶�TXDOLW\�RI�OLIH�>���
�@�� ,W� LV� XVXDOO\� FKDUDFWHUL]HG� DV� DQ� RYHUDOO� ODFN� RI� HQHUJ\��
FRJQLWLYH� LPSDLUPHQW�� VRPQROHQFH�� PRRG� GLVWXUEDQFH�� RU�
PXVFOH� ZHDNQHVV� >�@�� 7KHVH� V\PSWRPV� RFFXU� ZLWK� FDQFHU�
DQG�FDQFHU�WKHUDS\�DQG�DUH�QRW�UHOLHYHG�E\�UHVW�RU�DGGLWLRQDO�
VOHHS� DQG� RIWHQ� LQWHUIHUH� ZLWK� GDLO\� DFWLYLWLHV� >�@�� &DQFHU�
UHODWHG� IDWLJXH� �&5)�� LV� PRUH� VHYHUH� DQG�PRUH� GLVWUHVVLQJ�
WKDQ� IDWLJXH� H[SHULHQFHG� E\� KHDOWK\� SHRSOH� DQG� FDQ� SHUVLVW�
PRQWKV�RU�HYHQ�\HDUV�DIWHU�WKH�FRPSOHWLRQ�RI�FDQFHU�VSHFL¿F�
WUHDWPHQW�>�@�

5HPDUNDEOH�SURJUHVV� WKDW�ZDV�PDGH�LQ�FDQFHU�UHVHDUFK�
DQG� WUHDWPHQW� KDV� UHVXOWHG� LQ� ORQJHU� VXUYLYDO� RI� FDQFHU�
SDWLHQWV�� 7KHUHIRUH�� EHWWHU� XQGHUVWDQGLQJ� WKH� HWLRORJ\� DQG�
FOLQLFDO� PDQDJHPHQW� RI� V\PSWRPV� WKDW� DIIHFW� WKH� TXDOLW\�
RI� OLIH� LV� QHHGHG�� 5HVXOWV� RI� D� PXOWL�FHQWUH� SDWLHQW� VXUYH\�
UHYHDOHG�WKDW�FDQFHU�SDWLHQWV�LGHQWLI\�IDWLJXH�DV�DQ�LPSRUWDQW�
SUREOHP�ZKLFK�DIIHFWV�WKHLU�GDLO\�DFWLYLWLHV�IRU�PRUH�RI�WKH�
WLPH� WKDQ� HLWKHU� QDXVHD�YRPLWLQJ� RU� FDQFHU� SDLQ�� 'HVSLWH�
WKH� LPSRUWDQFH� RI� WKLV� V\PSWRP� KDOI� RI� SDWLHQWV� VXIIHULQJ�
IURP� IDWLJXH� GR� QRW� UHSRUW� WKLV� WR� WKHLU� RQFRORJLVW� DQG� GR�
QRW� GLVFXVV� VWUDWHJLHV� RI� PDQDJHPHQW� RI� WKLV� GHELOLWDWLQJ�
FRPSODLQW�� 0DQ\� SK\VLFLDQV� FRQVLGHU� IDWLJXH� D� ³QRUPDO�
FRQGLWLRQ´� DPRQJ� FDQFHU� SDWLHQWV� DQG� EHOLHYH� WKDW� LW� LV�
OHVV� VHULRXV�SUREOHP�IRU�SDWLHQWV� WKDQ�RWKHU� V\PSWRPV� OLNH�
SDLQ��5HVXOWV� RI� FDQFHU�SDWLHQW� VXUYH\� IRXQG� WKDW� MXVW� ����
RI� SDWLHQWV� JHW� WUHDWPHQW� RU� UHFRPPHQGDWLRQV� DERXW� WKH�

PDQDJHPHQW� RI� WKHLU� IDWLJXH� >�@�� 7KHVH� UHVXOWV� VKRZ� WKDW�
FDQFHU�UHODWHG� IDWLJXH� LV� GRZQSOD\HG� DQG� XQGHUHVWLPDWHG�
V\PSWRP��$V� QRYHO� FDQFHU� WUHDWPHQWV� DUH� DVVRFLDWHG� ZLWK�
ORQJHU�SDWLHQW�VXUYLYDO�UHVHDUFK�LQWR�WKH�HWLRORJ\�DQG�FOLQLFDO�
PDQDJHPHQW�RI�&5)�VKRXOG�UHFHLYH�KHLJKWHQHG�DWWHQWLRQ�DQG�
EH�FRQVLGHUHG�DV�D�SULRULW\�IRU�DGYDQFLQJ�FDQFHU�FDUH�>����@�

(3,'(0,2/2*<� 2)� &$1&(5�5(/$7('�
)$7,*8(

1DWLRQDO� &RPSUHKHQVLYH� &DQFHU� 1HWZRUN� �1&&1��
&DQFHU�5HODWHG� )DWLJXH� 3DQHO� GHVFULEHV� IDWLJXH� DV� D�
QHDUO\� XQLYHUVDO� V\PSWRP� DPRQJ� SDWLHQWV� ZLWK� FDQFHU�
UHFHLYLQJ� FKHPRWKHUDS\�� UDGLDWLRQ� WKHUDS\�� ERQH� PDUURZ�
WUDQVSODQWDWLRQ�� RU� ELRORJLFDO� WKHUDS\� >�@�� 6XUYH\� RI� ������
SDWLHQWV� ZLWK� FDQFHU� UHYHDOHG� WKDW� ���� RI� SDWLHQWV� VXIIHU�
IURP� WKLV� GLVWUHVVLQJ� V\PSWRP� GXULQJ� WUHDWPHQW� ZLWK�
FKHPRWKHUDS\� DQG�RU� UDGLRWKHUDS\� >��� �@�� 7KH� SUHYDOHQFH�
RI� IDWLJXH� LQ� SDWLHQWV� ZKR� KDYH� PHWDVWDWLF� FDQFHU� UHDFKHV�
���� >�@�� 0DQ\� FDQFHU� VXUYLYRUV� UHSRUW� SHUVLVWHQW� IDWLJXH�
WKDW� FDQ� ODVW�PRQWKV�RU� \HDUV� SRVW� WUHDWPHQW��$FFRUGLQJ� WR�
UHVXOWV�RI�VWXGLHV��D�WKLUG�RI�LQGLYLGXDOV�ZKR�KDG�EHHQ�FXUHG�
RI�WKHLU�FDQFHU�IRU���\HDUV�VXIIHUHG�IURP�FKURQLF�IDWLJXH�DQG�
LWV�GHYDVWDWLQJ�HIIHFWV�RQ�WKHLU�OLYHV�>��@�

$66(660(17�2)�)$7,*8(

&DQFHU�UHODWHG� IDWLJXH� KDV� EHHQ� XQGHU�GLDJQRVHG� DQG�
XQGHU�WUHDWHG��$V�WKLV�V\PSWRP�VLJQL¿FDQWO\�LQWHUIHUHV�ZLWK�
WKH� SHUVRQ¶V� QRUPDO� URXWLQH�� RFFXSDWLRQDO� �RU� DFDGHPLF��
IXQFWLRQLQJ�� RU� XVXDO� VRFLDO� DFWLYLWLHV� LW� LV� YHU\� LPSRUWDQW�

(GYLQD�9,7.$86.$,7Ơ���(ORQD�-82=$,7<7Ơ���-XUJLWD�'58.7(1,(1Ơ���5REHUWDV�%81(9,ý,86�

�/LWKXDQLDQ�8QLYHUVLW\�RI�+HDOWK�VFLHQFHV��2QFRORJ\�LQVWLWXWH��/LWKXDQLD
�,QVWLWXWH�RI�3V\FKRSK\VLRORJ\�DQG�5HKDELOLWDWLRQ��/LWKXDQLDQ�8QLYHUVLW\�RI�+HDOWK�VFLHQFHV��/LWKXDQLD

$GGUHVV�IRU�FRUUHVSRQGHQFH��(GYLQD�9LWNDXVNDLWơ��(�PDLO��HGYLQHOH#\DKRR�FRP

6800$5<
)DWLJXH� LV�RQH�RI� WKH�PRVW� FRPPRQ�V\PSWRPV�DPRQJ�FDQFHU�

SDWLHQWV�WKDW�LPSDFWV�TXDOLW\�RI�OLIH��7KH�SUHYDOHQFH�RI�IDWLJXH�UHDFKHV�
����LQ�SDWLHQWV�XQGHUJRLQJ�DFWLYH�DQWLFDQFHU� WKHUDS\��2QFRORJLVWV�
FRPPRQO\� XQGHUHVWLPDWH� IDWLJXH� DQG� GR� QRW� UHFRPPHQG� DQ\�
WUHDWPHQW�IRU�WKLV�FRQGLWLRQ��ZKLOH�SDWLHQWV�FRQVLGHU�IDWLJXH�DV�RQH�
RI�WKH�PRVW�LPSRUWDQW�V\PSWRPV�DIIHFWLQJ�WKHLU�GDLO\�OLYHV��&DQFHU�
UHODWHG�IDWLJXH�LV�PXOWLIDFWRULDO�DQG�FDQ�EH�UHODWHG�WR�PDQ\�SRWHQWLDO�
FDXVHV�WKDW�QHHG�WR�EH�HYDOXDWHG��,QWHUGLVFLSOLQDU\�DSSURDFK�WR�WKH�
PDQDJHPHQW�PD\� EH� WKH�PRVW� EHQH¿FLDO� IRU� LQGLYLGXDOV� VXIIHULQJ�
IURP�IDWLJXH��

(PSLULFDO� VXSSRUW� IRU� DFWLYLW\� HQKDQFHPHQW� DQG� SV\FKRVRFLDO�
WKHUDSLHV�KDV�EHHQ�VXJJHVWHG��0HWKRGV�RI�SKDUPDFRORJLFDO�WUHDWPHQW�
DUH�OLPLWHG�GXH�WR�WKH�ODFN�RI�UHOLDEOH�ZHOO�GHVLJQHG�FOLQLFDO�WULDOV��
)XUWKHU�LQYHVWLJDWLRQV�RI�SUHFLVH�SDWKRSK\VLRORJLFDO�PHFKDQLVPV�RI�
FDQFHU�UHODWHG�IDWLJXH�DUH�QHFHVVDU\�WR�GHYHORS�QRYHO��PRUH�HIIHFWLYH�
WUHDWPHQW�LQWHUYHQWLRQV�
.H\�ZRUGV��FDQFHU��FKHPRWKHUDS\��IDWLJXH��

6$175$8.$
1XRYDUJLV� ±� YLHQDV� Lã� GDåQLDXVLDL� SDVLWDLNDQþLǐ� VLPSWRPǐ�

WDUS�YơåLX� VHUJDQþLǐ�DVPHQǐ�� ƳWDNRMDQWLV� Mǐ�J\YHQLPR�NRN\EĊ��7DUS�
SDFLHQWǐ��JDXQDQþLǐ�SULHãYơåLQƳ�J\G\Pą��QXRYDUJLR�SDSOLWLPDV�VLHNLD�
��� SURF�� 1RUV� SDFLHQWDL� QXRYDUJƳ� YHUWLQD� NDLS� YLHQą� Lã� VYDUELDXVLǐ�
VLPSWRPǐ�� ƳWDNRMDQþLǐ� Mǐ� NDVGLHQLQƳ� J\YHQLPą�� RQNRORJDL� GDåQDL�
QHƳYHUWLQD� ãLR� QXVLVNXQGLPR� VYDUERV� LU� QHUHNRPHQGXRMD� MRNLR�
J\G\PR�� 6X� YơåLX� VXVLMĊV� QXRYDUJLV� JDOL� EǌWL� VąO\JRWDV� GDXJ\EơV�
JDOLPǐ� SULHåDVþLǐ� LU� IDNWRULǐ�� NXULXRV� EǌWLQD� ƳYHUWLQWL�� *\G\PR�
WDNWLNRV� ƳYDLULDSXVLãNXPDV� JDOL� GXRWL� GLGåLDXVLą� QDXGą� DVPHQLPV��
YDUJLQDPLHPV�QXRYDUJLR�

0DQRPD��NDG�QDXGRV�J\GDQW�ãƳ� VLPSWRPą�JDOL�GXRWL�DNW\YXPR�
VNDWLQLPDV� LU� SVLFKRVRFLDOLQLDL� PHWRGDL�� )DUPDNRORJLQLR� J\G\PR�
JDOLP\EơV� \UD� ULERWRV� GơO� JHUDL� RUJDQL]XRWǐ�� SDWLNLPǐ� NOLQLNLQLǐ�
W\ULPǐ�VWRNRV��1RULQW�Y\VW\WL�QDXMXV��HIHNW\YHVQLXV�J\G\PR�PHWRGXV��
EǌWLQL�WROLPHVQL�VXEWLOLǐ�VX�YơåLX�VXVLMXVLR�QXRYDUJLR�SDWR¿]LRORJLQLǐ�
PHFKDQL]Pǐ�W\ULPDL�
5DNWDåRGåLDL��FKHPRWHUDSLMD��QXRYDUJLV��Yơå\V�
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9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

WR� LGHQWLI\� DOO� FDQFHU� SDWLHQWV� ZKR� H[SHULHQFH� IDWLJXH� >�@��
&RPSUHKHQVLYH�DVVHVVPHQW�RI�IDWLJXH�LV�HVVHQWLDO�IRU�EHWWHU�
FOLQLFDO�PDQDJHPHQW�RI�WKLV�GLVWUHVVIXO�V\PSWRP��

)DWLJXH� LV� VXEMHFWLYHO\� SHUFHLYHG� V\PSWRP� DQG� FDQ�
EH� DFFXUDWHO\� GHVFULEHG� E\� VHOI�UHSRUWLQJ� EXW� DGGLWLRQDO�
LQIRUPDWLRQ�LV�DOVR�QHFHVVDU\�WR�FRQ¿UP�WKH�ULJKW�GLDJQRVLV��,Q�
DERXW�����RI�FDQFHU�SDWLHQWV�H[SHULHQFLQJ�IDWLJXH��UHYHUVLEOH�
DQG� WUHDWDEOH�FDXVH�RI� WKLV� V\PSWRP�FDQ�EH� LGHQWL¿HG��7KH�
GLDJQRVLV�RI�&5)�LV�XVXDOO\�DFKLHYHG�ZKHQ�QR�RWKHU�WUHDWDEOH�
FRQWULEXWLQJ� IDFWRUV� OLNH� K\SRWK\URLGLVP�� DQHPLD�� VOHHS�
GLVRUGHUV�� SDLQ�� HPRWLRQDO� GLVWUHVV�� FOLPDFWHULXP�� DGYHUVH�
HIIHFWV� RI� GUXJV�� HOHFWURO\WH� LPEDODQFHV� DQG� PHWDEROLF�
GLVWXUEDQFHV�� RU� RUJDQ� G\VIXQFWLRQ� VXFK� DV� KHDUW� IDLOXUH��
P\RSDWK\�� RU� SXOPRQDU\� ¿EURVLV� DUH� IRXQG� >��±��@�� 7R�
GHWHFW� WKHVH� IDFWRUV� LW�PD\� EH� QHFHVVDU\� WR� REWDLQ� VSHFL¿F�
LQIRUPDWLRQ�E\�FRPELQLQJ�DQDPQHVWLF��SK\VLFDO�� ODERUDWRU\�
H[DPLQDWLRQV� DQG� GLVFXVVLRQV�ZLWK� IDPLO\�PHPEHUV� RI� WKH�
SDWLHQW��:KHQ�DOO�SRWHQWLDOO\�WUHDWDEOH�IDFWRUV�DUH�HYDOXDWHG�
RU�QRQH�LV�IRXQG��SDWLHQWV�VKRXOG�EH�VFUHHQHG�IRU�IDWLJXH�E\�
XVLQJ�VWDQGDUGL]HG�HYDOXDWLRQ�LQVWUXPHQWV��)RU�WKH�¿UVW�VWHS�
RI�HYDOXDWLRQ�RI�IDWLJXH�WKH�VLPSOHVW�DVVHVVPHQW�WRROV�VKRXOG�
EH�XVHG�VXFK�DV�9LVXDO�$QDORJ�6FDOH� �9$6��>��@�DQG�%ULHI�
)DWLJXH� ,QYHQWRU\� �%),�� >������@��6HYHUDO� ORQJHU�DQG�PRUH�
GHWDLOHG�PHDVXUHV��)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�
±�)DWLJXH�VXEVFDOH��)$&7�)�>��@��0XOWLGLPHQVLRQDO�)DWLJXH�
6\PSWRP� ,QYHQWRU\�6KRUW�)RUP� >��@� DQG�RWKHUV�� KDYH� DOVR�
EHHQ�XVHG�EXW�XVXDOO\�LQ�FOLQLFDO�UHVHDUFK��9$6�DQG�)$&7�)�
FDQ�EH�YHU\�XVHIXO�&5)�PRQLWRULQJ�WRROV��DV�ERWK�GHPRQVWUDWH�
UHPDUNDEO\�KLJK�VHQVLWLYLW\�WR�FKDQJHV�RI�IDWLJXH�OHYHOV�>��@��
'HWDLOHG�IDWLJXH�HYDOXDWLRQ�LV�UHFRPPHQGHG�IRU�SDWLHQWV�ZKR�
KDYH�SRVLWLYH�UHVXOWV�RI�SUHOLPLQDU\�VFUHHQLQJ��7KLV�LQ�GHSWK�
HYDOXDWLRQ�VKRXOG�LQFOXGH�VHYHULW\�RI�WKH�V\PSWRP��GXUDWLRQ��
VSHFL¿F�IDFWRUV�DVVRFLDWHG�ZLWK�IDWLJXH��LPSDFW�RQ�WKH�GDLO\�
IXQFWLRQLQJ��SV\FKRVRFLDO�ZHOO�EHLQJ�DQG�TXDOLW\�RI�OLIH��DQG�
RWKHU�V\PSWRPV�WKDW�RFFXU�ZLWK�IDWLJXH��

0$1$*(0(17�675$7(*,(6�

7KHUH� LV� D� ODFN� RI� UHOLDEOH� WKHUDSHXWLF� LQWHUYHQWLRQV�
GXH� WR� OLPLWHG� NQRZOHGJH� DERXW�&5)� DQG� LWV� SDWKRJHQHVLV�
DQG� HYLGHQFH� IURP� SODFHER�FRQWUROOHG� UDQGRPL]HG� WULDOV��
7KHUHIRUH� IXWXUH� UHVHDUFK�RQ�SKDUPDFRORJLFDO� WUHDWPHQW�RI�
&5)� VKRXOG� EH� EDVHG� RQ� GRXEOH�EOLQG� UDQGRPL]HG� FOLQLFDO�
WULDOV�>��@�

0DQDJHPHQW� RI� &5)� VKRXOG� EH� LQWHUGLVFLSOLQDU\� DV�
FOLQLFDO��SV\FKRORJLFDO�DQG�VRFLDO�IDFWRUV�LQWHUDFW�DQG�LPSDFW�
IDWLJXH� FKDUDFWHULVWLFV�� 7KH� ¿UVW� VWHS� LV� WR� HYDOXDWH� DQG� WR�
FRUUHFW�RWKHU�FRQWULEXWLQJ�IDFWRUV�LI�LW�LV�SRVVLEOH��&RUUHFWLRQ�
RI�WKHVH�IDFWRUV�PD\�VLJQL¿FDQWO\�LPSURYH�WKH�TXDOLW\�RI�OLIH�
RI�FDQFHU�SDWLHQW��0DMRU�LPSURYHPHQWV�LQ�TXDOLW\�RI�OLIH�DIWHU�
WKH�XVH�RI�HU\WKURSRLHWLQ�LQ�DQHPLF�FDQFHU�SDWLHQWV�KDYH�EHHQ�
UHSRUWHG�LQ�SURVSHFWLYH�VWXG\�>��@��5HFHQW�PHWD�DQDO\VLV�RI�
WHQ� FOLQLFDO� WULDOV� UHYHDOHG� WKDW� FRUUHFWLRQ� RI� DQHPLD� ZLWK�
HU\WKURSRLHWLQ�RI�FDQFHU�SDWLHQWV�XQGHUJRLQJ�FKHPRWKHUDS\�
UHVXOWHG� LQ� UHGXFHG� OHYHOV� RI� IDWLJXH� >�@��$V� VRPH� FOLQLFDO�
WULDOV�VKRZHG�DVVRFLDWLRQ�RI�HU\WKURSRLHWLQ�ZLWK�KLJKHU�ULVN�
IRU�WKURPERWLF�HPEROLF�FRPSOLFDWLRQV��KLJKHU�PRUWDOLW\�DQG�
VKRUWHU�SURJUHVVLRQ�IUHH�VXUYLYDO��WKLV�DJHQW�VKRXOG�EH�DYRLGHG�

LQ�SDWLHQWV�ZKR�DUH�QRW�WUHDWHG�ZLWK�FKHPRWKHUDS\�DQG�KDYH�
KHPRJORELQ�OHYHO�KLJKHU�WKDQ�����J�/�>������@��6RPH�SDWLHQWV�
PD\�QHHG�UHG�EORRG�FHOOV�WUDQVIXVLRQ�WR�FRUUHFW�DQHPLD�WKDW�LV�
QRW�D�UDUH�FDXVH�RI�FDQFHU�IDWLJXH�EXW�WKLV�PD\�EH�QRW�KHOSIXO�
LQ�UHGXFLQJ�IDWLJXH�OHYHO�LQ�WHUPLQDO�VWDJHV�RI�FDQFHU�>��@��,W�
DOVR�YHU\�LPSRUWDQW�WR�FRUUHFW�SDLQ��PHWDEROLF�RU�HOHFWURO\WH�
GLVRUGHUV��DQG�LQIHFWLRQV�DV�WKHVH�FRQGLWLRQV�RIWHQ�LQWHUIHUH�
ZLWK�&5)��0HJHVWURO�DFHWDWH�PD\�EH�EHQH¿FLDO�LQ�LPSURYLQJ�
DSSHWLWH� >���� ��@� EXW� LWV� HIIHFW� RQ� &5)� LV� QRW� SURYHQ� >����
��@��'HSUHVVLRQ�FDQ�EH�D�FRQWULEXWLQJ�IDFWRU�IRU�GHYHORSPHQW�
RI� IDWLJXH� EXW� PHWD�DQDO\VLV� RI� FOLQLFDO� WULDOV� ZLWK� FDQFHU�
SDWLHQWV�ZKR�ZHUH�WUHDWHG�ZLWK�VHOHFWLYH�VHURWRQLQ�UHXSWDNH�
LQKLELWRU��665,��SDUR[HWLQH�GLG�QRW�VKRZ�EHQH¿W�LQ�UHOLHYLQJ�
IDWLJXH�>��@��$GGLWLRQDO�PHGLFDWLRQV�LQFOXGLQJ�HYHQ�YLWDPLQV�
RU� KHUEDO� DJHQWV�PD\� DOVR� OHDG� WR� LQFUHDVHG� IDWLJXH� OHYHOV��
$OO�XQQHFHVVDU\�DJHQWV�WKDW�FRXOG�LQÀXHQFH�GHYHORSPHQW�RI�
&5)�VKRXOG�EH�GLVFRQWLQXHG�� ,W� LV�DOZD\V� UHFRPPHQGHG� WR�
HYDOXDWH�SRVVLEOH�GUXJ�LQWHUDFWLRQV��&RUUHFWLRQ�RI�GRVDJH�RU�
DGPLQLVWUDWLRQ�LQWHUYDOV�PD\�EH�EHQH¿FLDO�LQ�VRPH�FDVHV��

'HVSLWH� D� FRPSUHKHQVLYH� ZRUN�XS� FDXVHV� RI� IDWLJXH�
UHPDLQV�XQNQRZQ�LQ�D�ELJ�SDUW�RI�FDQFHU�SDWLHQWV�>��@��7KH�
SDWKRJHQHVLV�RI�WKLV�µLGLRSDWKLF¶�IDWLJXH�LV�SRRUO\�XQGHUVWRRG�
DQG� VHHPV� WR� LQYROYH� D� YDULHW\� RI� FHQWUDO� DQG� SHULSKHUDO�
PHFKDQLVPV� VXFK� DV� FKDQJHV� RI� K\SRWKDODPLF�SLWXLWDU\�
DGUHQDO� �+3$�� D[LV� DQG� K\SRWKDODPLF�SLWXLWDU\�WK\URLG�
�+37�� D[LV�� G\VIXQFWLRQ� RI� LPPXQH� V\VWHP�� DEQRUPDO�
UHJXODWLRQ�RI�DURXVDO�PHFKDQLVPV��DEQRUPDO�PXVFOH�HQHUJ\�
PHWDEROLVP� >��@�� DQG� KLJK� F\WRNLQH� OHYHOV� >��@�� &KDQJHV�
RI� K\SRWKDODPLF�SLWXLWDU\�DGUHQDO� �+3$�� D[LV� PD\� OHDG�
WR� DEQRUPDO� FLUFDGLDQ� UK\WKP� WKDW� LV� DOVR� DVVRFLDWHG� ZLWK�
KLJKHU�OHYHO�RI�IDWLJXH��

$V� &5)� LV� FRPSOH[� V\PSWRP� ERWK� SKDUPDFRORJLF�
DQG� QRQ�SKDUPDFRORJLF� PHWKRGV� RI� WUHDWPHQW� QHHG� WR� EH�
FRQVLGHUHG�LI�IDWLJXH�UHPDLQV�DIWHU�UHVROXWLRQ�RI�FRQWULEXWLQJ�
IDFWRUV� >��@�� (GXFDWLRQ� RI� SDWLHQWV� DQG� WKHLU� IDPLOLHV��
GLVFXVVLRQV� DERXW� SRVVLEOH� UHDVRQV� RI� IDWLJXH� DQG� LWV�
PDQDJHPHQW� VWUDWHJLHV�� DQG� SURYLGLQJ� LQIRUPDWLRQ� DERXW�
VHOI�PDQDJHPHQW� DUH� UHFRPPHQGHG� WR� DOO� FDQFHU� SDWLHQWV�
>��@��,W�LV�LPSRUWDQW�WR�LQIRUP�SDWLHQWV�WKDW�IDWLJXH�FDQ�RFFXU�
DV� D� FRQVHTXHQFH� RI� FKHPRWKHUDS\�� UDGLDWLRQ� WKHUDS\� RU�
WUHDWPHQW�ZLWK�ELRORJLFDO�DJHQWV��DQG�LW�LV�QRW�QHFHVVDULO\�DQ�
LQGLFDWRU�RI�GLVHDVH�SURJUHVVLRQ��,W�LV�DOVR�D�JRRG�RSWLRQ�WR�
UHFRPPHQG� VHOI�PRQLWRULQJ� RI� IDWLJXH� LQWHQVLW\� IRU� FDQFHU�
SDWLHQWV�>�@�

,Q� DGGLWLRQ� WR� SKDUPDFRORJLF� DQG� QRQ�SKDUPDFRORJLF�
PHWKRGV�RI�WUHDWPHQW��LW�LV�UHFRPPHQGHG�WR�DGYLFH�SDWLHQWV�
DERXW� VHOI�PDQDJHPHQW� WHFKQLTXHV� WKDW� FRXOG� EH� KHOSIXO�
LQ� FRSLQJ� ZLWK� IDWLJXH�� 6XFK� WHFKQLTXHV� LQFOXGH� HQHUJ\�
FRQVHUYDWLRQ� DQG� GLVWUDFWLRQ�� ,W� LV� UHFRPPHQGHG� IRU�
SDWLHQWV� H[SHULHQFLQJ� IDWLJXH� WR� UHIXVH� QRW� VR� LPSRUWDQW�
DQG�H[KDXVWLQJ�DFWLYLWLHV��WR�RUJDQL]H�GDLO\�URXWLQH�ZLWK�WKH�
ELJJHVW�DFWLYLW\�DW�WLPHV�RI�SHDN�HQHUJ\��WR�WDNH�VKRUW�VOHHS�
QDSV�GXULQJ�GD\WLPH��LI�WKH\�GR�QRW�LPSDFW�QLJKW�WLPH�VOHHS���
WR�SULRULWL]H�DFWLYLWLHV��DQG�WR�XVH�VRPH�GHYLFHV�WKDW�IDFLOLWDWH�
HYHU\GD\¶V� OLIH� >�����@��([FHVVLYH�HQHUJ\� VDYLQJ� �OLNH� ORQJ�
UHVW�SHULRGV�GXULQJ�GD\WLPH��ORQJ�VOHHS�QDSV��FDQ�EH�KDUPIXO�
IRU�IDWLJXHG�SDWLHQWV�DV�LW�LQWHUIHUHV�ZLWK�QLJKW�UHVW�DQG�PD\�
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FDXVH� LQFUHDVHG� IDWLJXH� OHYHOV� >��@��'LVWUDFWLRQ� WHFKQLTXHV�
LQFOXGH�GRLQJ�DFWLYLWLHV�WKDW�DUH�SOHDVDQW�OLNH�UHDGLQJ��JDPHV��
PXVLF�� DQG� VRFLDOL]LQJ�� $OWKRXJK� VRPH� VXJJHVWLRQV� DERXW�
XVHIXOQHVV�RI�GLVWUDFWLRQ�H[LVW�� WKH�DFWXDO�PHFKDQLVP�LV�QRW�
NQRZQ�>������@�

,Q� PRVW� FDVHV� &5)� ZLOO� UHOLHYH� IURP� VRPH� QRQ�
SKDUPDFRORJLF� PHWKRGV� RI� WUHDWPHQW�� 5DQGRPL]HG� WULDOV�
VKRZHG� EHQH¿W� RI� SV\FKRVRFLDO� LQWHUYHQWLRQV�� SK\VLFDOO\�
EDVHG� WKHUDS\�� DQG� DFWLYLW\� HQKDQFHPHQW� �H[HUFLVH��� ,W�
LV� LPSRUWDQW� WR� QRWH� WKDW� H[HUFLVH� LV� FRQVLGHUHG� WR� EH� RQH�
RI� WKH� PRVW� HIIHFWLYH� PHWKRG� DFFRUGLQJ� WR� FOLQLFDO� WULDOV�
ZKLOH� RQFRORJLVWV� FRPPRQO\� DGYLFH� EHG� UHVW� IRU� SDWLHQWV�
H[SHULHQFLQJ� &5)� >��@�� $FFRUGLQJ� WR� 1&&1� H[HUFLVH�
VKRXOG� EH� XVHG� ZLWK� FDXWLRQ� ZKHQ� ERQH� PHWDVWDVHV��
WKURPERF\WRSHQLD�� DQHPLD�� IHYHU� RU� DFXWH� LQIHFWLRQ��
DQG� OLPLWDWLRQV� GXH� WR� RWKHU� LOOQHVVHV� DUH� SUHVHQW�� ,W� LV�
UHFRPPHQGHG�WR�DOORZ�SDWLHQW�WR�FKRRVH�WKH�W\SH�RI�H[HUFLVH�
DQG� WR� LQGLYLGXDOL]H� WKLV� WUHDWPHQW� DFFRUGLQJ� WR� WKH� W\SH�
RI� FDQFHU�� SDWLHQW¶V� DJH�� SK\VLFDO� FRQGLWLRQ�� DQG� JHQGHU��
7KH� LQWHQVLW\� RI� SK\VLFDO� DFWLYLW\� VKRXOG� EH� ORZHU� DW� WKH�
EHJLQQLQJ�RI� WUHDWPHQW� DQG�JHW�PRUH� LQWHQVLYH� DV� SDWLHQW¶V�
FRQGLWLRQ�JHWV�EHWWHU�>�@�

3V\FKRVRFLDO�LQWHUYHQWLRQV�DOVR�KDYH�VXSSRUW�DFFRUGLQJ�
WR�UDQGRPL]HG�FOLQLFDO�WULDOV�>��±��@��6XSSRUWLYH�SURJUDPV��
VWUHVV� PDQDJHPHQW� WHFKQLTXHV�� FRSLQJ� VNLOOV� WUDLQLQJ� DQG�
EHKDYLRUDO� LQWHUYHQWLRQV� ZHUH� IRXQG� WR� EH� EHQH¿FLDO� LQ�
UHGXFLQJ�&5)�OHYHOV��

3K\VLFDOO\� EDVHG� WKHUDSLHV� LQFOXGH� DFXSXQFWXUH� DQG�
PDVVDJH�� 7KH� HIIHFW� RI� WKHVH� PHWKRGV� RQ� IDWLJXH� UHPDLQV�
XQFOHDU� GXH� WR� WKH� ODFN� RI� UDQGRPL]HG� FOLQLFDO� WULDOV�� 2QH�
UHWURVSHFWLYH� VWXG\� DQG� RQH� UDQGRPL]HG� FOLQLFDO� WULDO�
UHYHDOHG�WKDW�PDVVDJH�ZDV�HIIHFWLYH�LQ�UHGXFLQJ�IDWLJXH�IRU�
FDQFHU� SDWLHQWV� >�@�� $QRWKHU� VWXG\� UDQGRPL]HG� ��� FDQFHU�
SDWLHQWV� WR� DFXSXQFWXUH�� DFXSUHVVXUH�� RU� VKDP� DFXSUHVVXUH�
WKHUDS\��$FXSXQFWXUH�VKRZHG�D�VLJQL¿FDQW�EHQH¿W�LQ�WUHDWLQJ�
IDWLJXH�DQG�QR�HIIHFW�RQ�IDWLJXH�ZDV�REVHUYHG�LQ�DFXSUHVVXUH�
DQG�VKDP�DFXSUHVVXUH�JURXSV�>��@�

2WKHU� PHWKRGV� OLNH� GLHW� FRQVXOWLQJ� DQG� FRJQLWLYH�
EHKDYLRUDO� WKHUDS\� IRU� VOHHS� KDYH� OHVV� HYLGHQFH� EXW� VRPH�
VXJJHVWLRQV� DERXW� HIIHFWLYHQHVV� RI� WKHVH� PHWKRGV� H[LVW�
>�@�� +RZHYHU�� UDQGRPL]HG� FOLQLFDO� WULDO� ZLWK� EUHDVW� FDQFHU�
SDWLHQWV� GLG� QRW� ¿QG� WKH� EHQH¿W� RI� LQGLYLGXDOL]HG� VOHHS�
SURPRWLRQ�SODQ�RQ�&5)�>��@�

3KDUPDFRORJLFDO�WUHDWPHQW�RI�FDQFHU�UHODWHG�IDWLJXH
3KDUPDFRORJLFDO� WUHDWPHQW� PD\� DOVR� EH� XVHIXO�

IRU� SDWLHQWV� VXIIHULQJ� IURP� &5)�� 2QH� RI� WKH� FODVVHV� RI�
PHGLFDWLRQV� WKDW� FDQ� EH� HIIHFWLYH� LQ� UHOLHYLQJ� IDWLJXH� LV�
SV\FKRVWLPXODQWV��7KH�H[DPSOHV�RI�DJHQWV�RI�WKLV�JURXS�DUH�
PHWK\OSKHQLGDWH��GH[PHWK\OSKHQLGDWH��PRGD¿QLO��SHPROLQH�
DQG�GH[WURDPSKHWDPLQH�

6HYHUDO� H[SHULPHQWDO� DQG� VPDOO� RSHQ�ODEHO� VWXGLHV�
UHSRUWHG� SRVVLEOH� HIIHFW� RI� PHWK\OSKHQLGDWH� LQ� UHGXFLQJ�
IDWLJXH� OHYHOV� >��±��@� EXW� RQH� UDQGRPL]HG� FRQWUROOHG� WULDO�
GLG� QRW� VKRZ� DQ\� EHQH¿W� RI� WKLV� PHGLFDWLRQ� DV� FRPSDUHG�
WR� SODFHER�� ���� FDQFHU� SDWLHQWV�ZKR� VXIIHUHG� IURP� IDWLJXH�
WRRN� SODFHER� RU� PHWK\OSKHQLGDWH� IRU� �� GD\V� LQ� WKLV� VWXG\��

$OO�SDWLHQWV�ZHUH�LQWHUYLHZHG�E\�WHOHSKRQH�HYHU\GD\�DQG�WKH�
OHYHO�RI�IDWLJXH�ZDV�DVVHVVHG�E\�)$&7�)�TXHVWLRQQDLUH�DW�WKH�
HLJKWK�GD\��5HGXFHG� OHYHOV�RI� IDWLJXH�ZHUH�QRWLFHG� LQ�ERWK�
JURXSV��7KHVH�UHVXOWV�VKRZ�XV�QRQ�SKDUPDFRORJLF�PHWKRGV�
VXFK�DV�FRQWDFW�ZLWK�KHDOWK�FDUH�SURYLGHU�DUH�YHU\�LPSRUWDQW�
LQ�LPSURYLQJ�SDWLHQW¶V�FRQGLWLRQ�>��@�

7KH�HIIHFW�RI�GH[PHWK\OSKHQLGDWH�ZDV�DOVR�LQYHVWLJDWHG�
LQ� UDQGRPL]HG� FOLQLFDO� WULDO� ZKHUH� FDQFHU� SDWLHQWV� KDG�
WDNHQ� GH[PHWK\OSKHQLGDWH� RU� SODFHER� IRU� IDWLJXH�� +LJKHU�
LPSURYHPHQW�RI�IDWLJXH�EXW�DOVR�PRUH�DGYHUVH�HYHQWV�ZHUH�
VHHQ� LQ�GH[PHWK\OSKHQLGDWH�JURXS�DV�FRPSDUHG� WR�SODFHER�
>��@�

0RGD¿QLO� ZDV� HYDOXDWHG� LQ� D� ELJ� UDQGRPL]HG� SODFHER�
FRQWUROOHG� VWXG\�ZLWK� SDWLHQWV� XQGHUJRLQJ� DFWLYH� WUHDWPHQW�
ZLWK� FKHPRWKHUDS\� DQG� H[SHULHQFLQJ� IDWLJXH�� 7UHDWPHQW�
JURXS�VKRZHG�EHWWHU�UHVXOWV�LQ�UHOLHYLQJ�IDWLJXH�EXW�WKH�HIIHFW�
ZDV�ZRUVH�LQ�SDWLHQWV�ZLWK�VHYHUH�IDWLJXH�>��@�

/LPLWHG� FOLQLFDO� WULDOV� VXJJHVW� SRVLWLYH� HIIHFW� RI�
FRUWLFRVWHURLGV�RQ�IDWLJXH��HVSHFLDOO\�ZKHQ�XVHG�LQ�ORZ�GRVHV�
IRU�VKRUW�SHULRGV��/RQJ�WHUP�WUHDWPHQW�ZLWK�GH[DPHWKDVRQH�
RU� SUHGQLVRORQH� LV� QRW� UHFRPPHQGHG� DV� LW� PD\� FDXVH� VLGH�
HIIHFWV�VXFK�DV�K\SHUJO\FHPLD��LQVRPQLD��LQIHFWLRQV��P\DOJLD��
DQG�UDSLG�FKDQJHV�LQ�PRRG�

,Q�VXP�� WKHUH� LV�D� ODFN�RI� UHOLDEOH�HYLGHQFH�FRQFHUQLQJ�
SKDUPDFRORJLFDO�WUHDWPHQW�RI�&5)��6RPH�PHGLFDWLRQV�KROG�
SURPLVH��HVSHFLDOO\�SV\FKRVWLPXODQWV�EXW�LW�LV�FOHDU�WKDW�ZHOO�
GHVLJQHG� UDQGRPL]HG� WULDOV� DUH� QHHGHG� XUJHQWO\� WR� SURYLGH�
GDWD�RQ�HIIHFWLYHQHVV�RI�SKDUPDFRORJLFDO�DSSURDFKHV�WR�WKH�
PDQDJHPHQW�RI�WKLV�LQFDSDFLWDWLQJ�SUREOHP�

&21&/86,21

)DWLJXH� LV� D� YHU\� FRPPRQ� V\PSWRP� DPRQJ� FDQFHU�
SDWLHQWV�� ,WV�HWLRSDWKRJHQHVLV� LV�SRRUO\�XQGHUVWRRG��'HVSLWH�
LPSDFW� RQ� FDQFHU� SDWLHQWV¶� TXDOLW\� RI� OLIH�� WKLV� V\PSWRP�
LV� XQGHUHVWLPDWHG� DQG� FRPPRQO\� UHPDLQV� XQWUHDWHG��
$V� FDQFHU�UHODWHG� IDWLJXH� LV� PXOWLIDFWRULDO� V\PSWRP� D�
PXOWLGLVFLSOLQDU\� DQG� FRPELQHG� DSSURDFK� WKDW� LQFOXGHV�
LQGLYLGXDOL]HG� WUHDWPHQW�PD\�EH� WKH�PRVW� EHQH¿FLDO� LQ� WKH�
PDQDJHPHQW�RI� WKLV�GLVWUHVVLQJ� V\PSWRP�DIIHFWLQJ� OLYHV�RI�
PLOOLRQV� RI� SHRSOH� GLDJQRVHG�ZLWK� FDQFHU�� )XUWKHU� FOLQLFDO�
UHVHDUFK�IRFXVLQJ�RQ�LQYHVWLJDWLRQV�RI�UHODWLRQVKLSV�EHWZHHQ�
IDWLJXH�DQG�FRQWULEXWLQJ�IDFWRUV��SDWKRJHQHVLV��DQG�WUHDWPHQW�
LQWHUYHQWLRQ� LV� QHFHVVDU\� WR�GHYHORS� HIIHFWLYH�PDQDJHPHQW�
VWUDWHJLHV�
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��� +RIPDQ�0��5\DQ� -/�� )LJXHURD�0RVHOH\�&'�� HW� DO�� &DQFHU�UHODWHG� IDWLJXH�� WKH� VFDOH� RI� WKH�
SUREOHP��2QFRORJLVW�������������±���

��� $KOEHUJ�.��(NPDQ�7��*DVWRQ�-RKDQVVRQ�)��HW�DO��$VVHVVPHQW�DQG�PDQDJHPHQW�RI�FDQFHU�UHODWHG�
IDWLJXH�LQ�DGXOWV��/DQFHW�������������±����

��� 3RUWHQR\�5.��&DQFHU�UHODWHG� IDWLJXH�� DQ� LPPHQVH�SUREOHP��7KH�2QFRORJLVW��������������±
����

��� +ROO\�6��&DQFHU�UHODWHG�IDWLJXH�VXIIHULQJ�D�GLIIHUHQW�IDWLJXH��&DQFHU�3UDFW�������������±���

��� 6WRQH� 3�� 5LFKDUGVRQ�$�� 5HDP� (�� HW� DO�� &DQFHU�UHODWHG� IDWLJXH�� ,QHYLWDEOH�� XQLPSRUWDQW� DQG�
XQWUHDWDEOH"�5HVXOWV�RI�D�PXOWLFHQWUH�SDWLHQW�VXUYH\��$QQ�2QFRO���������������±����

��� 1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��6WDWH�RI�WKH�6FLHQFH�3DQHO�RQ�V\PSWRP�PDQDJHPHQW�LQ�FDQFHU��
SDLQ��GHSUHVVLRQ�DQG�IDWLJXH�KHOG�-XO\���±���������)LQDO�VWDWHPHQW�2FWREHU����������

��� %HUJHU�$0��3LFNDUG�$EHUQHWK\�$��$WNLQVRQ�$��HW�DO���IRU�WKH�1&&1�&DQFHU�5HODWHG�)DWLJXH�
3DQHO��1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN�2QFRORJ\�3UDFWLFH�*XLGHOLQHV� IRU�&DQFHU�
5HODWHG�)DWLJXH�������

��� +HQU\�'+��9LVZDQDWKDQ�+1��(ONLQ�(3��HW�DO��6\PSWRPV�DQG�WUHDWPHQW�EXUGHQ�DVVRFLDWHG�ZLWK�
FDQFHU�WUHDWPHQW��UHVXOWV�IURP�D�FURVV�VHFWLRQDO�QDWLRQDO�VXUYH\�LQ�WKH�8�6��6XSSRUW�FDUH�FDQFHU�
�����������±����

��� 6PHWV�(0��*DUVVHQ�%��6FKXVWHU�8LWWHQKRHYH�$/��HW�DO��)DWLJXH�LQ�FDQFHU�SDWLHQWV��%U�-�&DQFHU�
������������±����

���� &HOOD�'��'DYLV�.��%UHLWEDUW�:��HW�DO��&DQFHU�UHODWHG�IDWLJXH��SUHYDOHQFH�RI�SURSRVHG�GLDJQRVWLF�
FULWHULD�LQ�D�8QLWHG�6WDWHV�VDPSOH�RI�FDQFHU�VXUYLYRUV��-�&OLQ�2QFRO�����������������±�����

���� 0RFN�9��)DWLJXH�PDQDJHPHQW��(YLGHQFH�DQG�JXLGHOLQHV�IRU�SUDFWLFH��&DQFHU����������������±
�����

���� 'HPHWUL�*'��.ULV�0��:DGH�-��HW�DO��4XDOLW\�RI�OLIH�EHQH¿W� LQ�FKHPRWKHUDS\�SDWLHQWV� WUHDWHG�
ZLWK�HSRHWLQ�DOID�LV�LQGHSHQGHQW�RI�GLVHDVH�UHVSRQVH�RU�WXPRU�W\SH��UHVXOWV�IURP�D�SURVSHFWLYH�
FRPPXQLW\�RQFRORJ\�VWXG\��3URFULW�6WXG\�*URXS��-�&OLQ�2QFRO�����������������±�����

���� .QREHO�+��+DYDUG�/-��%ULW�/0��HW�DO��/DWH�PHGLFDO�FRPSOLFDWLRQV�DQG� IDWLJXH� LQ�+RGJNLQ¶V�
GLVHDVH�VXUYLYRUV��-�&OLQ�2QFRO�����������������±�����

���� (VFDODQWH�&3��.DOOHQ�0$��9DOGUHV�58��HW�DO��2XWFRPHV�RI�D�FDQFHU�UHODWHG�IDWLJXH�FOLQLF�LQ�D�
FRPSUHKHQVLYH�FDQFHU�FHQWHU��-�3DLQ�6\PSWRP�0DQDJH���������������±����

���� 9DQ�%HOOH� 6�� 3DULGDHQV�5�� (YHUV�*�� HW� DO��&RPSDULVRQ� RI� SURSRVHG� GLDJQRVWLF� FULWHULD�ZLWK�
)$&7�)�DQG�9$6�IRU�FDQFHU�UHODWHG�IDWLJXH��SURSRVDO�IRU�XVH�DV�D�VFUHHQLQJ�WRRO��6XSSRUW�&DUH�
&DQFHU���������������±����

���� 6PHWV� (0�� *DUVVHQ� %�� %RQNH� %�� HW� DO�� 7KH� 0XOWLGLPHQVLRQDO� )DWLJXH� ,QYHQWRU\� �0),��
SV\FKRPHWULF�TXDOLWLHV�RI�DQ�LQVWUXPHQW�WR�DVVHVV�IDWLJXH��-�3V\FKRVRP�5HV���������������±
���

���� 6PHWV�(0��*DUVVHQ�%��&XOO�$�� HW� DO��$SSOLFDWLRQ�RI� WKH�PXOWLGLPHQVLRQDO� IDWLJXH� LQYHQWRU\�
�0),�����LQ�FDQFHU�SDWLHQWV�UHFHLYLQJ�UDGLRWKHUDS\��%U�-�&DQFHU���������������±����

���� <HOOHQ�6%��&HOOD�')��:HEVWHU�.��HW�DO��0HDVXULQJ�IDWLJXH�DQG�RWKHU�DQHPLD�UHODWHG�V\PSWRPV�
ZLWK� WKH� )XQFWLRQDO� $VVHVVPHQW� RI� &DQFHU� 7KHUDS\� �)$&7�� PHDVXUHPHQW� V\VWHP�� -� 3DLQ�
6\PSWRP�0DQDJH��������������±���

���� 6WHLQ� .'�� -DFREVHQ� 3%�� %ODQFKDUG� &0�� HW� DO�� )XUWKHU� YDOLGDWLRQ� RI� WKH� PXOWLGLPHQVLRQDO�
IDWLJXH�V\PSWRP�LQYHQWRU\�VKRUW�IRUP��-�3DLQ�6\PSWRP�0DQDJH��������������±���

���� &DUUROO�-.��.RKOL�6��0XVWLDQ�.0��HW�DO��3KDUPDFRORJLF�WUHDWPHQW�RI�FDQFHU�UHODWHG�IDWLJXH��7KH�
2QFRORJLVW��������������±���

���� 1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��1&&1��&OLQLFDO�3UDFWLFH�*XLGHOLQHV�LQ�2QFRORJ\��
&DQFHU��DQG�7UHDWPHQW�5HODWHG�$QHPLD�������

���� 5L]]R� -'�� 6RPHU¿HOG�05�� +DJHUW\� ./�� HW� DO�� 8VH� RI� HSRHWLQ� DQG� GDUEHSRHWLQ� LQ� SDWLHQWV�
ZLWK�FDQFHU�������$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�$PHULFDQ�6RFLHW\�RI�+HPDWRORJ\�
FOLQLFDO�SUDFWLFH�JXLGHOLQH�XSGDWH��-�&OLQ�2QFRO���������������±����

���� &RQLOO�&��9HUJHU�(��+HQULTXH]� ,�� HW� DO��6\PSWRP�SUHYDOHQFH� LQ� WKH� ODVW�ZHHN�RI� OLIH�� -�3DLQ�
6\PSWRP�0DQDJH���������������±����

���� %UXHUD�(��(UQVW�6��+DJHQ�1��HW�DO��(IIHFWLYHQHVV�RI�PHJHVWURO�DFHWDWH�LQ�SDWLHQWV�ZLWK�DGYDQFHG�
FDQFHU��D�UDQGRPL]HG��GRXEOH�EOLQG��FURVVRYHU�VWXG\��&DQFHU�3UHY�&RQWURO�������������±���

���� 'H�&RQQR�)��0DUWLQL�&��=HFFD�(�� HW� DO��0HJHVWURO� DFHWDWH� IRU� DQRUH[LD� LQ�SDWLHQWV�ZLWK� IDU�
DGYDQFHG�FDQFHU��$�GRXEOH�EOLQG�FRQWUROOHG�FOLQLFDO�WULDO��(XU�-�&DQFHU�������������±�����

���� :HVWPDQ�*�� %HUJPDQ� %��$OEHUWVVRQ�0�� HW� DO��0HJHVWURO� DFHWDWH� LQ� DGYDQFHG�� SURJUHVVLYH��
KRUPRQH�LQVHQVLWLYH�FDQFHU��(IIHFWV�RQ�WKH�TXDOLW\�RI�OLIH²$�SODFHER�FRQWUROOHG��UDQGRPLVHG��
PXOWLFHQWUH�WULDO��(XU�-�&DQFHU������������±����

���� 0LQWRQ� 2�� 5LFKDUGVRQ�$�� 6KDUSH� 0�� HW� DO��$� V\VWHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV� RI� WKH�
SKDUPDFRORJLFDO� WUHDWPHQW�RI�FDQFHU�UHODWHG�IDWLJXH��-�1DWO�&DQFHU� ,QVW������������������±
�����

���� *XVWHLQ�+%��7KH�ELRORJLF�EDVLV�RI�IDWLJXH��&DQFHU����������������±�����

���� &OHHODQG�&6��%HQQHWW�*-��'DQW]HU�5��HW�DO��$UH�WKH�V\PSWRPV�RI�FDQFHU�DQG�FDQFHU�WUHDWPHQW�
GXH� WR� D� VKDUHG� ELRORJLF�PHFKDQLVP"�$� F\WRNLQH�LPPXQRORJLF�PRGHO� RI� FDQFHU� V\PSWRPV��
&DQFHU�����������������±�����

���� &HOOD�'��3HWHUPDQ�$��3DVVLN�6��HW�DO��3URJUHVV�WRZDUG�JXLGHOLQHV�IRU�WKH�PDQDJHPHQW�RI�IDWLJXH��
2QFRORJ\��:LOOLVWRQ�3DUN������������$�����±����

���� %DUVHYLFN�$0��:KLWPHU�.��6ZHHQH\�&��HW�DO��$�SLORW�VWXG\�H[DPLQLQJ�HQHUJ\�FRQVHUYDWLRQ�IRU�
FDQFHU�WUHDWPHQW�UHODWHG�IDWLJXH��&DQFHU�1XUV���������������±����

���� :LQQLQJKDP� 0/�� 6WUDWHJLHV� IRU� PDQDJLQJ� FDQFHU�UHODWHG� IDWLJXH� V\QGURPH�� &DQFHU�
��������������±����

���� *UD\GRQ�-(��%XEHOD�1��,UYLQH�'��HW�DO��)DWLJXH�UHGXFLQJ�VWUDWHJLHV�XVHG�E\�SDWLHQWV�UHFHLYLQJ�
WUHDWPHQW�IRU�FDQFHU��&DQFHU�1XUV��������������±���

���� 5LFKDUGVRQ�$��5HDP�(.��6HOI�FDUH�EHKDYLRXUV�LQLWLDWHG�E\�FKHPRWKHUDS\�SDWLHQWV�LQ�UHVSRQVH�
WR�IDWLJXH��,QW�-�1XUV�6WXG��������������±���

���� &XUW�*$��%UHLWEDUW�:��&HOOD�'��HW�DO��,PSDFW�RI�FDQFHU�UHODWHG�IDWLJXH�RQ�WKH�OLYHV�RI�SDWLHQWV��
QHZ�¿QGLQJV�IURP�WKH�IDWLJXH�FRDOLWLRQ��2QFRORJLVW�����������±����

���� 6SLHJHO�'��%ORRP�-5��<DORP�,'��*URXS�VXSSRUW�IRU�PHWDVWDWLF�FDQFHU�SDWLHQWV��D�UDQGRPL]HG�
SURVSHFWLYH�RXWFRPH�VWXG\��$UFK�*HQ�3V\FKLDWU\������������±����

���� )RUHVWHU�%��.RUQIHOG�'6��)OHLVV�-/��3V\FKRWKHUDS\�GXULQJ�UDGLR�WKHUDS\��HIIHFWV�RQ�HPRWLRQDO�
DQG�SK\VLFDO�GLVWUHVV��$P�-�3V\FKLDWU\������������±���

���� )DZ]\� ),�� &RXVLQV� 1�� )DZ]\� 1:�� HW� DO�� $� VWUXFWXUHG� SV\FKLDWULF� LQWHUYHQWLRQ� IRU� FDQFHU�
SDWLHQWV�� ,�� &KDQJHV� RYHU� WLPH� LQ� PHWKRGV� RI� FRSLQJ� DQG� DIIHFWLYH� GLVWXUEDQFH��$UFK� *HQ�
3V\FKLDWU\������������±����

���� )DZ]\�1:��$�SV\FKRHGXFDWLRQDO�QXUVLQJ�LQWHUYHQWLRQ�WR�HQKDQFH�FRSLQJ�DQG�DIIHFWLYH�VWDWH�LQ�
QHZO\�GLDJQRVHG�PDOLJQDQW�PHODQRPD�SDWLHQWV��&DQFHU�1XUV������������±����

���� *DVWRQ�-RKDQVVRQ�)��)DOO�'LFNVRQ�-0��1DQGD�-��HW�DO��7KH�HIIHFWLYHQHVV�RI�WKH�FRPSUHKHQVLYH�
FRSLQJ� VWUDWHJ\� SURJUDP� RQ� FOLQLFDO� RXWFRPHV� LQ� EUHDVW� FDQFHU� DXWRORJRXV� ERQH� PDUURZ�
WUDQVSODQWDWLRQ��&DQFHU�1XUV������������±����

���� *LYHQ�&��*LYHQ�%��5DKEDU�0��HW�DO��(IIHFW�RI�D�FRJQLWLYH�EHKDYLRUDO�LQWHUYHQWLRQ�RQ�UHGXFLQJ�
V\PSWRP�VHYHULW\�GXULQJ�FKHPRWKHUDS\��-�&OLQ�2QFRO������������±����

���� 0RODVVLRWLV�$��6\OW�3��'LJJLQV�+��7KH�PDQDJHPHQW�RI�FDQFHU�UHODWHG�IDWLJXH�DIWHU�FKHPRWKHUDS\�
ZLWK� DFXSXQFWXUH� DQG� DFXSUHVVXUH�� D� UDQGRPL]HG� FRQWUROOHG� WULDO�� &RPSOHPHQW� 7KHU� 0HG�
��������������±����

���� %HUJHU�$0��.XKQ�%5��)DUU�/$��HW�DO��2QH�\HDU�RXWFRPHV�RI�D�EHKDYLRUDO�WKHUDS\�LQWHUYHQWLRQ�
WULDO�RQ�VOHHS�TXDOLW\�DQG�FDQFHU�UHODWHG�IDWLJXH��-�&OLQ�2QFRO�����������������±�����

���� %UXHUD�(��'ULYHU�/��%DUQHV�($��HW�DO��3DWLHQW�FRQWUROOHG�PHWK\OSKHQLGDWH�IRU�WKH�PDQDJHPHQW�RI�
IDWLJXH�LQ�SDWLHQWV�ZLWK�DGYDQFHG�FDQFHU��D�SUHOLPLQDU\�UHSRUW��-�&OLQ�2QFRO�����������������±
�����

���� 6DUKLOO� 1��:DOVK� '�� 1HOVRQ� .$�� HW� DO��0HWK\OSKHQLGDWH� IRU� IDWLJXH� LQ� DGYDQFHG� FDQFHU�� D�
SURVSHFWLYH�RSHQ�ODEHO�SLORW�VWXG\��$P�-�+RVS�3DOOLDW�&DUH���������������±����

���� 6FKZDUW]�$/��7KRPSVRQ�-$��0DVRRG�1��,QWHUIHURQ�LQGXFHG�IDWLJXH�LQ�SDWLHQWV�ZLWK�PHODQRPD��
D�SLORW�VWXG\�RI�H[HUFLVH�DQG�PHWK\OSKHQLGDWH��2QFRO�1XUV�)RUXP������������(��±(���

���� 6XJDZDUD�<��$NHFKL�7��6KLPD�<��HW� DO��(I¿FDF\�RI�PHWK\OSKHQLGDWH� IRU� IDWLJXH� LQ�DGYDQFHG�
FDQFHU�SDWLHQWV��D�SUHOLPLQDU\�VWXG\��3DOOLDW�0HG���������������±����

���� %UXHUD� (��9DOHUR�9�� 'ULYHU� /�� HW� DO�� 3DWLHQW�FRQWUROOHG�PHWK\OSKHQLGDWH� IRU� FDQFHU� IDWLJXH��
D�GRXEOH�EOLQG��UDQGRPL]HG��SODFHER�FRQWUROOHG�WULDO��-�&OLQ�2QFRO�����������������±�����

���� /RZHU�((��)OHLVKPDQ�6��&RRSHU�$�� HW� DO��(I¿FDF\�RI�GH[PHWK\OSKHQLGDWH� IRU� WKH� WUHDWPHQW�
RI� IDWLJXH� DIWHU� FDQFHU� FKHPRWKHUDS\�� D� UDQGRPL]HG� FOLQLFDO� WULDO�� -� 3DLQ�6\PSWRP�0DQDJH�
��������������±����

���� -HDQ�3LHUUH� 3�� 0RUURZ� *5�� 5RVFRH� -$�� HW� DO�� $� SKDVH� �� UDQGRPL]HG�� SODFHER�FRQWUROOHG��
GRXEOH�EOLQG�� FOLQLFDO� WULDO� RI� WKH� HIIHFW� RI� PRGD¿QLO� RQ� FDQFHU�UHODWHG� IDWLJXH� DPRQJ� ����
SDWLHQWV� UHFHLYLQJ� FKHPRWKHUDS\�� D� 8QLYHUVLW\� RI� 5RFKHVWHU� &DQFHU� &HQWHU� &RPPXQLW\�
&OLQLFDO�2QFRORJ\�3URJUDP�5HVHDUFK�EDVH�VWXG\��&DQFHU������������������±�����

5HFHLYHG����0D\�������DFFHSWHG����-XO\�����
6WUDLSVQLV�JDXWDV�������������SULLPWDV�����������

(GYLQD�9,7.$86.$,7Ơ��(ORQD�-82=$,7<7Ơ��-XUJLWD�'58.7(1,(1Ơ��5REHUWDV�%81(9,ý,86
$�V\VWHPDWLF�UHYLHZ�RI�FDQFHU�UHODWHG�IDWLJXH



*\G\PR�UHNRPHQGDFLMRV

5DOI�,+/���/XW]�)5g/,&+���%HQJW�:,1%/$'���/RQ�6&+1(,'(5���$OLVWDLU�%8516���+DQV�-XUJHQ�0g//(5��
LU�3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��DQJO��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ�

ELRORJLQLR�J\G\PR�UHNRPHQGDFLMǐ�GDUER�JUXSơ

�$OH[LDQ�.UHIHOG�OLJRQLQơ�LU�'LXVHOGRUIR�XQLYHUVLWHWR�3VLFKLDWULMRV�GHSDUWDPHQWDV��9RNLHWLMD�
�0DQQKHLPR� XQLYHUVLWHWR� +HLGHOEHUJH� &HQWULQLR� SVLFKLNRV� VYHLNDWRV� LQVWLWXWR� *HULDWULQơV� SVLFKLDWULMRV�

VHNWRULXV��0DQQKHLPDV��9RNLHWLMD
�.DUROLQVND�LQVWLWXWDV��1HXURWHF��+XGGLQJH��âYHGLMD�

�3LHWǐ�.DOLIRUQLMRV�XQLYHUVLWHWR�.HFN�PHGLFLQRV�PRN\NOD��/RV�$QGåHODV��.DOLIRUQLMD��-$9
�3VLFKLDWULMRV�W\ULPǐ�JUXSơ��0DQþHVWHULR�XQLYHUVLWHWDV��0DQþHVWHULV��-.

�0LXQFKHQR�XQLYHUVLWHWR�3VLFKLDWULMRV�LU�SVLFKRWHUDSLMRV�GHSDUWDPHQWDV��0LXQFKHQDV��9RNLHWLMD

3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV�
�DQJO��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ�

ELRORJLQLR�J\G\PR�UHNRPHQGDFLMRV
6SDXVGLQDPD�:)6%3��7D\ORU�	�)UDQFLV�OHLGLPX

9HUVWD�Lã�7KH�:RUOG�-RXUQDO�RI�%LRORJLFDO�3V\FKLDWU\��±�����������S���±���

$GUHVDV�VXVLUDãLQơWL��5DOI�,KO��0'��$OH[LDQ�OLJRQLQơV�*HULDWULQơV�SVLFKLDWULMRV�LU�SVLFKRWHUDSLMRV�NOLQLNRV�YDGRYDV��2EHUGLHVVHPHU�6WU�������
������.UHIHOG��9RNLHWLMD��7HO���������������������)D[���������������������(�PDLO��UDOI�LKO#DOH[LDQHU�NUHIHOG�GH

�%HQJW�:LQEODG��SLUPLQLQNDV��âYHGLMD���/RQ�6FKQHLGHU��NR�SLUPLQLQNDV��-$9���$OLVWDLU�%XUQV��NR�SLUPLQLQNDV��-.���/XW]�)U|OLFK��6HNUHWRULXV��
9RNLHWLMD���5DOI�,KO��NR�VHNUHWRULXV��9RNLHWLMD���+DQV�-�UJHQ�0|OOHU��:)6%3�0RNVOR�SXEOLNDFLMǐ�NRPLWHWR�SLUPLQLQNDV��9RNLHWLMD���5DIDHO�
%OHVD� �,VSDQLMD��� +HQU\� %URGDW\� �$XVWUDOLMD��� -HDQ�)UDQFRLV� 'DUWLJXHV� �3UDQFǌ]LMD��� ,VWZDQ� 'HJUHOO� �9HQJULMD��� 6WHYH� 'H.RVN\� �-$9���
+LGHWRVKL�(QGR��-DSRQLMD���7LPR�(UNLQMMXQWWL��6XRPLMD���+DQV�)|UVWO��9RNLHWLMD���*LRYDQQL�)ULVRQL��,WDOLMD���6HUJH�*DXWKLHU��.DQDGD���(]LR�
*LDFRELQL��âYHLFDULMD���7HUHVD�*RPH]�,VOD��,VSDQLMD��&DUO�*HUKDUG�*RWWIULHV��âYHGLMD���0LFKDHO�*UXQGPDQ��-$9���&KDQJVX�+DQ��.RUơMD���
&KULVWRSK�+RFN��âYHLFDULMD���-RVHI�0DUNVWHLQHU��$XVWULMD���&ROLQ�0DVWHUV��$XVWUDOLMD���,DQ�0F.HLWK��-.���0DULD�2ORIVGRWWLU��,VODQGLMD���-HDQ�
0DUF�2UJRJR]R��3UDQFǌ]LMD���0LFKDHO�5DLQHU��$XVWULMD���%DUU\�5HLVEHUJ��-$9���3HWHU�5LHGHUHU��9RNLHWLMD���0DUWLQ�5RVVRU��-.���%HUQG�6DOHWX�
�$XVWULMD���(ULF�6DOPRQ��%HOJLMD���7UH\�6XQGHUODQG��-$9���0DVDWRVKL�7DNHGD��-DSRQLMD���%UXQR�9HOODV��3UDQFǌ]LMD���)UDQV�9HUKH\��2ODQGLMD���
*XQKLOG�:DOGHPDU��'DQLMD���3HWHU�:KLWHKRXVH��-$9���

6$175$8.$
7LNVODL��1XVWDW\WL�SUDNWLQHV�ELRORJLQLR�GHPHQFLMǐ�J\G\PR�JDLUHV�

LU�SDWHLNWL�DLãNLXV�QXURG\PXV�EHL��UHPLDQWLV�QDXMDXVLDLV�GXRPHQLPLV��
SDUHQJWL�UHNRPHQGDFLMDV�

0HWRGDL��âLRV� UHNRPHQGDFLMRV� DSLEHQGULQD�ELRORJLQLR�J\G\PR�
VYDUEą� VHUJDQWLHVLHPV� $O]KHLPHULR� OLJD�� NUDXMDJ\VOLQH� GHPHQFLMD��
/HZ\� NǌQHOLǐ� GHPHQFLMD� �'/%�� LU� IURQWR�WHPSRUDOLQH� GHPHQFLMD��
%XYR� DWULQNWRV� VWXGLMRV�� NXULRV� SULVWDWR� GYLJXEDL� DNOǐ�� SODFHEX�
NRQWUROLXRMDPǐMǐ� NOLQLNLQLǐ� W\ULPǐ� GXRPHQLV�� PDåLDXVLDL� �� PơQ��
WUXNPơV��SDFLHQWǐ��NXULHPV�QXVWDW\WD�GHPHQFLMRV�GLDJQR]ơ��SDJUƳVWD�
WDUSWDXWLQLDLV�GLDJQRVWLQLDLV�NULWHULMDLV� �SY]��1,1&'6�$'5'$�DUED�
1,1'6�$,5(1� NULWHULMDLV��� %XYR� ƳWUDXNWRV� WLN� WRV� VWXGLMRV�� NXULRV�
DWLWLNR� WDP� WLNUXV� QXVWDW\WXV� PHWRGRORJLQLXV� NULWHULMXV�� 2ULJLQDOLRV�
VWXGLMRV� EHW� QH� PHWDDQDOL]ơV� QXOơPơ� WLQNDPXPR� YHUWLQLPą� LU�
UHNRPHQGDFLMǐ�SDUHQJLPą�

5H]XOWDWDL�� 3ULHãGHPHQFLQLDL� YDLVWDL� QHL� LãJ\GR�� QHL� VXVWDEGR�
OLJą�� /\JLQDQW� VX� SODFHEX� EǌQD� YLGXWLQLV� VLPSWRPǐ� SDJHUơMLPDV��
3ULHãGHPHQFLQLǐ�YDLVWǐ�YHLNVPLQJXPDV�LU�QHSDJHLGDXMDPL�UHLãNLQLDL�
VNLULDVL�� .XULV� SUHSDUDWDV� WXUơWǐ� EǌWL� YDUWRMDPDV�� SULNODXVR� QXR�
GHPHQFLMRV�WLSR��GDXJ\EơV�LQGLYLGXDOLǐ�VLPSWRPǐ�LU�YDLVWǐ�WROHUDYLPR�

<UD� GXRPHQǐ�� NDG� YDLVWǐ�� WXULQþLǐ� VNLUWLQJXV� YHLNLPR�
PHFKDQL]PXV�� GHULQLPDV� JDOL� SDGLGLQWL� YHLNVPLQJXPą�� *\GDQW�
QHXURSVLFKLDWULQLXV� VLPSWRPXV� �136��� SVLFKRVRFLDOLQơV�
LQWHUYHQFLMRV�WXUơWǐ�EǌWL�NDLS�SLUPRMR�SDVLULQNLPR�J\G\PR�PHWRGDV��
)DUPDNRWHUDSLMD� JDOL� EǌWL� UHNRPHQGXRMDPD� WLN� WRNLX� DWYHMX�� NDL�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

$%675$&7
2EMHFWLYHV�� 7R� GH¿QH� D� SUDFWLFH� JXLGHOLQH� IRU� ELRORJLFDO�

WUHDWPHQW� RI� GHPHQWLD� DQG� WR� PDNH� WUDQVSDUHQW� WKH� GHYHORSPHQW�
RI� WKH� JXLGHOLQH� FRQQHFWLQJ� WKH� RULJLQDO� GDWD� ZLWK� WKH� UHVXOWLQJ�
UHFRPPHQGDWLRQV��0HWKRGV��7KLV�JXLGHOLQH� LQFOXGHV�SKDUPDFRORJLF�
WUHDWPHQW� FRQVLGHUDWLRQV� IRU� SDWLHQWV� ZLWK� $O]KHLPHU¶V� GLVHDVH��
YDVFXODU� GHPHQWLD�� '/%�� DQG� IURQWR�WHPSRUDO� GHPHQWLD�� 6WXGLHV�
ZHUH�VHOHFWHG�WKDW�UHSUHVHQW�GRXEOH�EOLQG�SODFHER�FRQWUROOHG�WULDOV�RI�
DW� OHDVW���PRQWKV�GXUDWLRQ� LQ�SDWLHQWV�ZLWK�D�GLDJQRVLV�RI�GHPHQWLD�
DFFRUGLQJ� WR�DFFHSWHG� LQWHUQDWLRQDO�GLDJQRVWLF�FULWHULD� �IRU�H[DPSOH�
WKH�1,1&'6�$'5'$�RU�1,1'6�$,5(1�FULWHULD���0RUHRYHU�� WR�EH�
LQFOXGHG� VWXGLHV� KDG� WR� IXO¿� OO� D� UHVWULFWLYH� VHW� RI� PHWKRGRORJLFDO�
FULWHULD�� 2ULJLQDO� VWXGLHV� DQG� QRW� PHWD�DQDO\VHV� GHWHUPLQHG� WKH�
HYDOXDWLRQ�DQG�WKH�GHYHORSPHQW�RI�UHFRPPHQGDWLRQV�

5HVXOWV��$QWLGHPHQWLD� SKDUPDFHXWLFDOV� QHLWKHU� FXUH� QRU� DUUHVW�
WKH�GLVHDVH��$�PRGHVW�HIIHFW�RI�LPSURYHPHQW�RI�V\PSWRPV�FRPSDUHG�
ZLWK�SODFHER�FDQ�EH�REVHUYHG��$QWLGHPHQWLD�SKDUPDFHXWLFDOV� VKRZ�
GLIIHUHQW� HI¿� FDF\� DQG� VLGH� HIIHFW� SUR¿� OHV�� 7KH� W\SH� RI� GHPHQWLD��
WKH� LQGLYLGXDO� V\PSWRP� FRQVWHOODWLRQ� DQG� WKH� WROHUDELOLW\� VKRXOG�
GHWHUPLQH� ZKDW� PHGLFDWLRQ� VKRXOG� EH� XVHG�� 7KHUH� DUH� KLQWV� WKDW�
FRPELQDWLRQ�WKHUDS\�RI�GUXJV�ZLWK�GLIIHUHQW�WKHUDSHXWLF�PHFKDQLVPV�
PLJKW�LPSURYH�WKH�HI¿�FDF\�

,Q� WUHDWLQJ� QHXURSV\FKLDWULF� V\PSWRPV� �136��� SV\FKRVRFLDO�
LQWHUYHQWLRQ�VKRXOG�EH�WKH�WUHDWPHQW�RI�¿�UVW�FKRLFH��3KDUPDFHXWLFDOV�
FDQ� RQO\� EH� UHFRPPHQGHG� ZKHQ� SV\FKRVRFLDO� LQWHUYHQWLRQV� LV� QRW�



5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

DGHTXDWH�� +RZHYHU�� HYHQ� WKHQ� WKH� VLGH� HIIHFWV� RI� SKDUPDFHXWLFDOV�
OLPLW�WKHLU�XVH��

&RQFOXVLRQV�� 'HSHQGLQJ� RQ� WKH� GLDJQRVWLF� HQWLW\� DQG� WKH�
SDWKRORJ\�WUHDWHG�GLIIHUHQW�DQWL�GHPHQWLD�GUXJV�FDQ�EH�UHFRPPHQGHG�
WR�LPSURYH�V\PSWRPV��,Q�WKH�PDQDJHPHQW�RI�136��VLGH�HIIHFWV�OLPLW�
WKH� XVH� RI�PHGLFDWLRQV� HYHQ�ZKHQ� SV\FKRVRFLDO� LQWHUYHQWLRQV� KDYH�
IDLOHG�� 7KXV�� WKHUH� LV� DQ� XUJHQW� QHHG� WR� GHYHORS� PRUH� HI¿FDFLRXV�
PHGLFDWLRQV�IRU�WKH�WUHDWPHQW�RI�GHPHQWLD�

.H\�ZRUGV��'HPHQWLD��JXLGHOLQHV��$O]KHLPHU��YDVFXODU�GHPHQWLD��
/HZ\�ERG\�GLVHDVH��IURQWR�WHPSRUDO�GHPHQWLD��DQWL�GHPHQWLD
SKDUPDFHXWLFDOV�� QHXURSV\FKLDWULF� V\PSWRPV�� 136�� ELRORJLFDO��
WUHDWPHQW

Ʋä$1*$�,5�'Ơ67<0$6
.DLS�LU�DQNVWHVQơV�ãLRV�VHULMRV�JDLUơV��%DXHU�LU�NW���������

%DQGHORZ� LU� NW��� ����E��� SUDNWLQơV� $O]KHLPHULR� OLJRV� �$/��
LU� NLWǐ� GHPHQFLMǐ� J\G\PR� UHNRPHQGDFLMRV� EXYR� SDUHQJWRV�
3DVDXOLQơV� ELRORJLQơV� SVLFKLDWUǐ� GUDXJLMRV� IHGHUDFLMRV� �DQJO��
:)6%3��7DUSWDXWLQơV�GDUER�JUXSơV��-RV�WLNVODV�±�\UD�SDWHLNWL�
IDUPDNRORJLQLR�GHPHQFLMǐ�J\G\PR�HNVSHUWǐ�UHNRPHQGDFLMDV��
NXULRV� UHPLDVL� YLVǐ� ƳPDQRPǐ� PRNVOLQLǐ� ƳURG\Pǐ� VLVWHPLQH�
DSåYDOJD�� NLHN� ML� DSLPD� $/� LU� NLWǐ� VXWLNLPǐ�� VLHMDPǐ� VX�
GHPHQFLMRPLV��J\G\Pą��âLRV� UHNRPHQGDFLMRV� VNLUWRV�YLVLHPV�
VSHFLDOLVWDPV�� NXULH� VXVLGXULD� VX� VHUJDQþLǐMǐ� GHPHQFLMD�
J\G\PX��.DL�NXULH�SUHSDUDWDL��UHNRPHQGXRMDPL�ãLRVH�JDLUơVH��
WDP�WLNURVH�ãDO\VH�JDOL�EǌWL�QHSULHLQDPL�

5HNRPHQGDFLMǐ� UHQJLPDV� QHEXYR� ¿QDQVXRWDV� Qơ� YLHQRV�
NRPHUFLQơV� RUJDQL]DFLMRV�� âLRV� SUDNWLQơV� UHNRPHQGDFLMRV�
SDWHLNơ�J\G\WRMDL�SVLFKLDWUDL��DNW\YLDL�GLUEDQW\V�NOLQLNLQƳ�GDUEą��
%H� WR�� NHOHWDV� DXWRULǐ� \UD� WLHVLRJLDL� ƳWUDXNWL� Ƴ� PRNVOLQĊ� DUED�
NLWą� DNDGHPLQĊ�YHLNOą�� ƲPDQRPD��NDG�NDL�NXULH� DXWRUDL�JDYR�
SDMDPǐ�� VXVLMXVLǐ� VX�PHGLNDPHQWDLV�� DSUDã\WDLV� ãLRVH�JDLUơVH�
�åU�� ,QWHUHVǐ� GHNODUDFLMD��� 3DQDXGRWD� QHPDåDL� SULHPRQLǐ��
VLHNLDQW� VXPDåLQWL�SRWHQFLDOǐ� UHNRPHQGDFLMǐ� WHQGHQFLQJXPą��
VXVLMXVƳ�VX�LQWHUHVǐ�NRQÀLNWX�

Ʋ52'<0Ǐ�/<*082
'XRPHQǐ� PRNVOLQLV� WLNVOXPDV� EXYR� NODVL¿NXRWDV� SDJDO�

3DVDXOLQơV� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMǐ� IHGHUDFLMRV�
ƳURG\Pǐ� NDWHJRULMDV� �:)6%3�� %DQGHORZ� LU� NW��� ����D�� ��
OHQWHOơ��� ƲURG\Pǐ� O\JPXR� SDWHLNLDPDV� ãLDPH� GRNXPHQWH��
DWLWLQND���OHQWHOơMH�SDWHLNLDPXV�UHLNDODYLPXV�

5(.20(1'$&,-Ǐ�.2.<%Ơ
'DEDUWLQơMH�OLWHUDWǌURMH�QDXGRMDPD�NHOHWDV�VNLUWLQJǐ�VNDOLǐ�

NODVL¿NXRMDQW�UHNRPHQGDFLMDV��1ơ�YLHQD�Lã�ãLǐ�VNDOLǐ�QHVXWHLNLD�
SDWYLUWLQWRV� LQIRUPDFLMRV�� 7DLN\WL� ODLSVQLDYLPR� O\JLDL� EXYR�
LãSOơWRWL� LU� QDXGRMDPL� :)6%3� �%DQGHORZ� LU� NW��� ����E��
�� OHQWHOơ��� 5HQJLDQW� UHNRPHQGDFLMDV�� UHPWDVL� PRNVOLQLDLV�
ƳURG\PDLV�� WDL�SDW�PHGLNDPHQWǐ�QHSDJHLGDXMDPDLV�UHLãNLQLDLV�
LU� ODELDXVLDL� JDOLPRPLV� J\G\PR�EDLJWLPLV��5HNRPHQGDFLMRVH�
SDEUơåLDPD�� NDG� YLVL� SULHãGHPHQFLQLDL� PHGLNDPHQWDL� OLJą�
QHL� LãJ\GR�� QHL� VXVWDEGR�� 1HWJL� SRYHLNLV� VLPSWRPDPV�
\UD� YLGXWLQLãNDV�� 5HNRPHQGDFLMRVH� WHLJLDPD�� MRJ�� J\GDQW�
JUHWXWLQLXV�QHXURSVLFKLDWULQLXV�VLPSWRPXV��MLH�JDOL�VXãYHOQơWL��
QHWJL�LãQ\NWL�EH�MRNLRV�ƳWDNRV�SDJULQGHL�OLJDL�

��OHQWHOơ��:)6%3�ƳURG\Pǐ�O\JPXR�

SVLFKRVRFLDOLQơV� LQWHUYHQFLMRV� QHSDNDQNDPRV�� 1HWJL� WRNLX� DWYHMX�
PHGLNDPHQWǐ�QHSDJHLGDXMDPL�UHLãNLQLDL�ULERMD�Mǐ�YDUWRMLPą�

,ãYDGRV��3ULNODXVRPDL�QXR�GLDJQRVWLQơV�NDWHJRULMRV�LU�J\GRPRV�
SDWRORJLMRV�� J\G\PDV� VNLUWLQJDLV� DQWLGHPHQFLQLDLV� SUHSDUDWDLV� JDOL�
EǌWL� UHNRPHQGXRMDPDV�� NDG� VXPDåLQWL� OLJRV� VLPSWRPXV�� *\GDQW�
136��YDLVWǐ�VXNHOWL�QHSDJHLGDXMDPL�UHLãNLQLDL�DSULERMD�PHGLNDPHQWǐ�
YDUWRMLPą�� QHW� MHL� SVLFKRVRFLDOLQơV� LQWHUYHQFLMRV� \UD� QHVơNPLQJRV��
7DLJL�� \UD� QHDWLGơOLRWLQDV� SRUHLNLV� NXUWL� ODELDX� YHLNVPLQJXV�
PHGLNDPHQWXV�GHPHQFLMǐ�J\G\PXL�

5DNWDåRGåLDL�� GHPHQFLMD�� JDLUơV�� $O]KHLPHULV�� NUDXMDJ\VOLQơ�
GHPHQFLMD��/HZ\�NǌQHOLǐ�GHPHQFLMD�� IURQWR�WHPSRUDOLQơ�GHPHQFLMD��
SULHãGHPHQFLQLDL� PHGLNDPHQWDL�� QHXURSVLFKLDWULQLDL� VLPSWRPDL�
�136���ELRORJLQLV��J\G\PDV�

$ 9LVLãNL�ƳURG\PDL�Lã�NRQWUROLXRMDPǐMǐ�W\ULPǐ�UHPLDVL��GYLHMǐ�LU�GDXJLDX�GYLJXEDL�DNOǐ��SDUDOHOLQLǐ�JUXSLǐ��DWVLWLNWLQơV�DWUDQNRV�
NRQWUROLXRMDPǐMǐ�W\ULPǐ��5&7��WLULDPRMR�YDLVWR�SUDQDãXPR�SULHã�SODFHEą�ƳURG\PDLV��SVLFKRWHUDSLQLǐ� W\ULPǐ�DWYHMX�±�SUDQDãXPR�
SULHã� ÄSVLFKRORJLQƳ� SODFHEą³� ƳURG\PDLV� DNOXRVH� W\ULPXRVH��� LU� YLHQX� DU� GDXJLDX� 57&� ƳURG\WX� SUDQDãXPX� DUED� YHLNVPLQJXPR�
HNYLYDOHQWLãNXPX�O\JLQDQW�VX�SULSDåLQWX�YHLNVPLQJX�J\G\PX�WULMǐ�ãDNǐ�VWXGLMRMH�VX�SODFHER�NRQWUROH��DUED�NLWX�QH�SUDVWHQơV�NRN\EơV�
W\ULPX��UHLNDODXMDPDV�WLN�WDLV�DWYHMDLV��MHL�HJ]LVWXRMD�VWDQGDUWLQLV�J\G\PDV���-HL�HJ]LVWXRMD�QHSDODQNLǐ�UH]XOWDWǐ�W\ULPDL��QHURGDQW\V�
SUDQDãXPR�SULHã�SODFHEą�DUED�SUDVWHVQơV�NRN\EơV�O\JLQDPąMƳ�J\G\Pą���WXUL�EǌWL�PDåLDXVLDL�GYLHMǐ�WHLJLDPǐ�UH]XOWDWǐ�W\ULPǐ�SHUVYDUD�
DUED�YLVǐ�ƳPDQRPǐ�W\ULPǐ�URGDQþLǐ�SUDQDãXPą�SULHã�SODFHEą��DUED�QH�SUDVWHVQơV�NRN\EơV�W\ULPą�O\JLQDQW�VX�SULSDåLQWX�O\JLQDPXRMX�
J\G\PX�PHWDDQDOL]ơ��7\ULPDL�WXUL�DWLWLNWL�SULSDåLQWXV�PHWRGRORJLQLXV�VWDQGDUWXV��âLV�VSUHQGLPDV�UHPLDVL�SLUPLQLR�YHLNVPLQJXPR�
PDWDYLPX�

% 5LERWL� WHLJLDPL� ƳURG\PDL� Lã� NRQWUROLXRMDPǐMǐ� W\ULPǐ� UHPLDVL�� YLHQX� DUED� GDXJLDX�5&7�� URGDQþLX� SUDQDãXPą� SULHã� SODFHEą�
�SVLFKRWHUDSLQLǐ�W\ULPǐ�DWYHMX�±�SUDQDãXPą�SULHã�ÄSVLFKRORJLQƳ�SODFHEą³���DUED�DWVLWLNWLQơV�DWUDQNRV�NRQWUROLXRMDPDVLV�SDO\JLQLPDV�
VX�VWDQGDUWLQLX�J\G\PX�EH�SODFHER�NRQWUROơV��NDL�LPWLHV�G\GLV�SDNDQNDPDV�QHLQIHULRULQLDP�W\ULPXL�LU�QơUD�QHLJLDPǐ�UH]XOWDWǐ�W\ULPǐ�

& ƲURG\PDL�Lã�QHNRQWUROLXRMDPǐMǐ�W\ULPǐ�DU�DWYHMǐ�DSUDã\Pǐ�HNVSHUWǐ�QXRPRQơ�
& 1HNRQWUROLXRMDPRVLRV�VWXGLMRV�UHPLDVL��YLHQRV�DU�GDXJLDX�WHLJLDPǐ�QDWǌUDOLVWLQLǐ�DWYLUǐMǐ�W\ULPǐ�UH]XOWDWDLV��PDåLDXVLDL�SHQNLDLV�

YHUWLQWDLV� SDFLHQWDLV��� DUED� SDO\JLQLPDV� VX� QXURG\WDLV� SUHSDUDWDLV�� NDL� LPWLHV� G\GLV� SDNDQNDPDV� QHLQIHULRULQLDP� W\ULPXL� LU� QơUD�
QHJDW\YLǐ�W\ULPǐ�UH]XOWDWǐ�

&� $WYHMǐ�DSUDã\PDL�UHPLDVL��YLHQX�DU�GDXJLDX�WHLJLDPǐ�DWYHMǐ�DSUDã\PX��NDL�QơUD�QHLJLDPǐ�UH]XOWDWǐ�NRQWUROLXRMDPǐMǐ�VWXGLMǐ�
&� 5HPLDVL�HNVSHUWǐ�QXRPRQH�XåVDNRPǐMǐ�NOLQLNLQLǐ�W\ULPǐ�VULW\MH�
' 3ULHãWDULQJL�UH]XOWDWDL��7HLJLDPǐ�UH]XOWDWǐ�5&7�DS\WLNVOLDL�DWLWLQND�YLHQRGą�VNDLþLǐ�QHLJLDPǐ�UH]XOWDWǐ�W\ULPǐ�
( 1HLJLDPL�ƳURG\PDL��'DXJXPD�5&7�QHURGR�SUDQDãXPR�SULHã�SODFHEą��SVLFKRWHUDSLQLǐ�W\ULPǐ�PHWX�SUDQDãXPR�SULHã�ÄSVLFKRORJLQƳ�

SODFHEą³��DUED�SUDVWHVQƳ�YHLNVPLQJXPą�QHL�O\JLQDPDVLV�J\G\PDV�
) ƲURG\Pǐ�WUǌNXPDV��1ơUD�DGHNYDþLǐ�W\ULPǐ��ƳURGDQþLǐ�YHLNVPLQJXPą�DUED�QHYHLNVPLQJXPą�



�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

Ʋ9$'$6
'HPHQFLMD� ±� WDL� ƳJ\WR� NRJQLW\YLQLR� GH¿FLWR� VLQGURPDV��

WULNGDQWLV� VRFLDOLQƳ� LU� SURIHVLQƳ� IXQNFLRQDYLPą�� DWVLUDQGDQWLV�
GơO� ƳYDLULǐ� GLGåLǐMǐ� VPHJHQǐ� SDWRORJLQLǐ� SURFHVǐ�� -L�
DSLEǌGLQDPD�DWVLUDQGDQþLDLV�VXWULNLPDLV�HSL]RGLQơMH�DWPLQW\MH�
LU�NLWRVH�SDåLQLPR�IXQNFLMRVH��âLV�VLQGURPDV�GLDJQR]XRMDPDV�
VXMXQJLDQW�HOJHVLR�YHUWLQLPą��QHXURYL]XDOLQLǐ� LU� ODERUDWRULQLǐ�
W\ULPǐ�GXRPHQLV��3DåLQLPR�IXQNFLMǐ�GH¿FLWDV�DSLPD�EHQGUąVLDV�
SDåLQLPR� IXQNFLMDV�� RULHQWDFLMą�� DWPLQWLHV� VXWULNLPXV�
�SY]��� HSL]RGLQơV� DWPLQWLHV��� NDOERV�� YDL]GLQLR� VXYRNLPR�
ƳJǌGåLXV� LU� Y\NGRPąVLDV� IXQNFLMDV�� 'HPHQFLMD� JDOL� EǌWL�
GLDJQR]XRMDPD� UHPLDQWLV� ��� 7DUSWDXWLQơV� OLJǐ� NODVL¿NDFLMRV�
�,&'����� NULWHULMDLV� �3DVDXOLR� VYHLNDWRV� RUJDQL]DFLMD�� ������
DUED� 'LDJQRVWLQơV�VWDWLVWLQơV� NODVL¿NDFLMRV� ��RVLRV� SHUåLǌURV�
�'60�,,,�� DUED� ��RVLRV� SHUåLǌURV� �'60�,9�� GLDJQRVWLNRV�
NULWHULMDLV��$PHULNRV�3VLFKLDWUǐ�DVRFLDFLMD���������'HPHQFLMRV�
SDSOLWLPDV� JDOL� NLVWL� YHUWLQDQW� VNLUWLQJDLV� GLDJQRVWLQLDLV�
NULWHULMDLV��(UNLQMXQWWL�LU�NW���������SDO\JLQR�ãHãLDV�GDåQLDXVLDL�
QDXGRMDPDV� NODVL¿NDFLQHV� VFKHPDV� �'60�,,,�� '60�,,,�5��
'60�,9�� ,&'���� ,&'���� LU� .HPEULGåR� SVLFKLNRV� VXWULNLPǐ�
W\ULPą�SDJ\YHQXVLHPV�åPRQơPV��&$0'(;����$XWRULDL�PDQR��
NDG� GHPHQFLMRV� SDSOLWLPDV� JDOL� VNLUWLV� QHWJL� GHãLPWDGDOLX��
SULNODXVRPDL�QXR�WR��NRNLD�GLDJQRVWLQơ�NDWHJRULMD�EXYR�WDLN\WD��
%H�WR��QơUD�GXRPHQǐ�DSLH�W\UơMǐ�YHUWLQLPR�SDWLNLPXPą��.LWǐ�
GYLHMǐ� VWXGLMǐ� GXRPHQLPLV�� NUDXMDJ\VOLQơV� GHPHQFLMRV� �9'��
SDSOLWLPDV�YDULMXRMD�SULNODXVLPDL�QXR�NODVL¿NDFLQơV� VLVWHPRV�
LU� GLDJQRVWLNRV� NULWHULMǐ� QHDWLWLNLPR�� �� OHQWHOơMH� SDWHLNLDPD�
VNLUWLQJǐ�WLSǐ�GHPHQFLMǐ�DSåYDOJD�

7DUSWDXWLQLDL�NRQVHQVXVR�NULWHULMDL�EXYR�VXNXUWL�DWVNLURPV�
GHPHQFLMRPV�� $O]KHLPHULR� OLJD� �$/��� NXUL� \UD� GDåQLDXVLD�
GHPHQFLMRV� SULHåDVWLV�� GLDJQR]XRMDPD� SDJDO� 1,1&'$�
$'5'$� �DQJO�� 1DWLRQDO� ,QVWLWXWH� RI� 1HXURORJLFDO� DQG�
&RPPXQLFDWLYH�'LVRUGHUV� DQG� 6WURNH� ±�$O]KHLPHU¶V�'LVHDVH�
DQG� 5HODWHG� 'LVRUGHUV$VVRFLDWLRQ�� NULWHULMXV� �0F.KDQQ� LU�
NW��� ������� /HZ\� NǌQHOLǐ� GHPHQFLMD�� NXUL� EXYR� DWUDVWD� SULHã�
GHãLPWPHWƳ�LU�JDOLPDL�\UD�DQWURML�GDåQLDXVLD�QHXURGHJHQHUDFLQơV�
GHPHQFLMRV�SULHåDVWLV�Y\UHVQLR�DPåLDXV�åPRQơPV��GDåQLDXVLDL�
GLDJQR]XRMDPD�UHPLDQWLV���RVLRV�SHUåLǌURV�0F.HLWK�NULWHULMDLV�
�0F.HLWK�LU�NW���������

$QNVþLDX� YDGLQDPD� 3LFN¶R� OLJD�� IURQWDOLQơV� VNLOWLHV�
GHPHQFLMD�� VHPDQWLQơ� GHPHQFLMD� LU� SDQDãLDL� VXMXQJWD�
VX� IURQWR�WHPSRUDOLQLǐ� GHJHQHUDFLQLǐ� OLJǐ� JUXSH� �)'���
.RQVHQVXVR�NULWHULMXV�SLUPLDXVLD�DSLEUơåơ�1HDU\�LU�NW���������

.UDXMDJ\VOLQơV� GHPHQFLMRV� �9'�� NULWHULMDL� EXYR� VXNXUWL�
1DFLRQDOLQLR� QHXURORJLQLǐ� VXWULNLPǐ� LU� LQVXOWR� LQVWLWXWR�
�1,1'6��EHL�7DUSWDXWLQơV�QHXURPRNVOǐ�DVRFLDFLMRV��$,5(1��
VHPLQDUH� �5RPDQ� LU� NW��� ������� âLH� NULWHULMDL� DSơPơ� WULV�
FHUHEURYDVNXOLQLǐ� OLJǐ� UǌãLV�� VPXONLǐMǐ� NUDXMDJ\VOLǐ� OLJą�
VX� U\ãNLD� OHXNRHQFHIDORSDWLMD� �%LQVZDQJHU� OLJą��� VPXONLǐMǐ�
NUDXMDJ\VOLǐ� OLJą� VX� GDXJLQơPLV� ODNǌQRPLV� �ODELDXVLDL�
YHLNLDQþLDV�ED]DOLQLXV�JDQJOLMXV�LU�IURQWDOLQĊ�EDOWąMą�PHGåLDJą���
DUED�SODþLXV�LQIDUNWXV�GLGåLǐMǐ�NUDXMDJ\VOLǐ�EDVHLQǐ�VWUDWHJLQơVH�
VULW\VH�

âLH� VXEWLSDL� JDOL� EǌWL� DWVNLUWL� QDXGRMDQW� VWUXNWǌULQLXV�
QHXURYL]XDOLQLXV�W\ULPXV��EHW�MLH�EHYHLN�QLHNDGD�QHHJ]LVWXRMD��
JU\QXRMX�SDYLGDOX��*XHUPD]L�LU�NW����������7DLJL��QHVWHELQD��NDG�
1,1'6�$,5(1�NULWHULMǐ�MDXWUXPDV�SDJDO�DXWRSVLMǐ�GXRPHQLV�
\UD� åHPDV� �DSLH� ��� SURF�� HVDQW� ��� SURF�� VSHFL¿ãNXPXL���
'DXJLDX� NDLS� WUHþGDOLXL� SDFLHQWǐ�� NXULHPV� QXVWDW\WD�
GHPHQFLMRV� NOLQLNLQH� GLDJQR]ơ�� DXWRSVLMRV� PHWX� QXVWDWRPD�
PLãULRV� GHPHQFLMRV� GLDJQR]ơ� �$/� SOLXV� FHUHEURYDVNXOLQơ�
GHPHQFLMD�� �+ROPHV� LU� NW��� ������ *DODVNR� LU� NW��� ������� ,U�
DWYLUNãþLDL� ±� FHUHEURYDVNXOLQơ� GLVIXQNFLMD� JDOL� LPLWXRWL� $/�
VLPSWRPXV��/DGHFROD���������7LN�UHPLDQWLV�ãLDLV�SDVWHEơMLPDLV��
JDOLPD�SDDLãNLQWL�NUDXMDJ\VOLQơV�GHPHQFLMRV�NOLQLNLQLǐ�VWXGLMǐ�
GXRPHQLV��NDL�YDUWRMDPL�PHGLNDPHQWDL�$/�J\G\WL���0RUULV�LU�
NW���������7LHUQH\�LU�NW���������0F.KDQQ�LU�NW���������*DODVNR�
LU�NW���������1RODQ�LU�NW���������/LP�LU�NW���������5RPDQ�LU�NW���
������

,OJR� LNLNOLQLNLQLR� ODLNRWDUSLR� SULHã� $/� W\ULPDL� JDOL�
SDGơWL� QXVWDW\WL� DQNVW\YRVLRV� GHPHQFLMRV� SRå\PLXV�� âL� ULED�
WDUS� QRUPDOLRV� EǌNOơV� LU� GHPHQFLMRV� YDGLQDPD� ƳYDLULDLV�
SDYDGLQLPDLV� LU� DSLEUơåLPDLV�� WRNLDLV� NDLS�� JHU\ELQLV�
VHQDWYLQLV�XåPDUãXPDV��%6)���VX�DPåLXPL�VXVLMĊV�DWPLQWLHV�
EORJơMLPDV� �$$0,��� DPåLǐ� DWLWLQNDQWLV� SDåLQLPR� IXQNFLMǐ�
VLOSQơMLPDV� �$$&'��� OHQJYDV�SDåLQLPR� IXQNFLMǐ� VXWULNLPDV�
�0&,��� SDåLQLPR� IXQNFLMǐ� VLOSQơMLPDV� EH� GHPHQFLMRV�
�&/21'���SDåLQLPR�IXQNFLMǐ�SDåHLGLPDV��EHW�QH�GHPHQFLMD�
�&,1'��� âLRV� LNLNOLQLNLQơV� EǌNOơV� DUED� OHQJYR� ODLSVQLR�
SDåLQLPR� IXQNFLMǐ� SDEORJơMLPR� SDSOLWLPDV� VNLULDVL� SDJDO�
QDXGRMDPDV� NODVL¿NDFLQHV� VLVWHPDV� �6FKURGHU� LU� NW��� �������
3UDGåLRMH� ML� EXYR� DSUDã\WD� 5DLVEHUJ� NDLS� OLJRV� VWDGLMD�
%HQGURMRMH�%ORJơMLPR� VNDOơMH� �*OREDO�'HWHULRUDWLRQ� VFDOH��
�*'6�6WDGLMD����5DLVEHUJ�LU�NW���������LU�ƳURG\WD�)OLFNHU�LU�NW��
W\ULPDLV���������0&,�SDWHLNLDPDV�NDLS�WLNVOLDXVLDV�WHUPLQDV�
ãLDL� EǌNOHL� DSLEǌGLQWL�� 3XEOLNXRWL� 3HWHUVRQ� LU� NW�� NULWHULMDL�
������� EHL� NRQVHQVXVR� NULWHULMDL� �:LPEODG� LU� NW��� ������
5LWFKLH�LU�NW���������SDWHLNLD��NDG�0&,�SDSOLWLPDV�EHQGURMRMH�
SRSXOLDFLMRMH�DS\WLNVOLDL�\UD�����SURF���R������SURF��ãLǐ�EǌNOLǐ�
SHUơMR�Ƴ�GHPHQFLMą�SHU�NLWǐ�WUHMǐ�PHWǐ�ODLNRWDUSƳ��.LWRV�VWXGLMRV�
SDWHLNLD�GLGHVQƳ�SHUơMLPR� Ƴ� GHPHQFLMą�GDåQƳ� �*HVODQL� LU� NW���
������$PLHYD�LU�NW����������NXULV�JDOLPDL�VXVLMĊV�VX�WLNVOHVQLX�
0&,�DSLEUơåLPX�LU�SRSXOLDFLMRV�DWUDQND��0&,�NULWHULMDL�EXYR�
LãVNLUWL�Ƴ�YLHQRV�VULWLHV�LU�GDXJLQơV�VULWLHV�0&,��YLHQD�DUED�NHOLRV�
SDåLQLPR� IXQNFLMǐ� VULW\V� SDåHLVWRV�� LU� LãVNLUWDV� DPQHVWLQLV�
LU� QHDPQHVWLQLV� 0&,� �SLUPLQLV� DWPLQWLHV� LU� QH� DWPLQWLHV�
IXQNFLMǐ�SDåHLGLPDV���3HWHUVHQ�LU�NW���������3HWHUVHQ���������
,ãVN\UXV� GDXJLQLǐ� VULþLǐ� QHDPQHVWLQƳ� 0&,�� YLVL� NLWL� 0&,�
VXEWLSDL�� DWOLHNDQW� SRSXOLDFLMǐ� W\ULPXV�� URGR� U\ãNLDV� VąVDMDV�
VX�$/� �%XVVH� LU� NW��� �������.OLQLNLQLV�0&,�YLHQWLVXPDV� LNL�
ãLRO�QHSDNDQNDPDL�DSLEUơåWDV��âLV�YLHQWLVXPDV�WXUL�GLGåLDXVLą�
UHLNãPĊ�� NXULDQW� DQWULQƳ� SUR¿ODNWLQƳ� J\G\Pą�� NXULV� WXUơWǐ�
VXPDåLQWL� DUED� VXVWDEG\WL� YLUVPą� QXR�0&,� LNL� GHPHQFLMRV��

�� OHQWHOơ�� ƲURG\Pǐ� O\JPXR� VąO\JRMD� UHNRPHQGDFLMǐ� ODLSVQƳ��
3ULNODXVRPDL�QXR�QHSDJHLGDXMDPǐ�UHLãNLQLǐ�GDåQLR�LU�VXQNXPR��
WDL� JDOL� EǌWL� SDGLGLQWD� YLHQX� ODLSWHOLX�$� O\JPHQ\MH�� ,ãDQNVWLQơ�
VąO\JD�±�SULSDåLQWL��NDG�JHULDXVLR�ƳPDQRPR�þLD�PLQLPR�J\G\PR�
EDLJWLV�EXV�YLGXWLQLãNDL�VXPDåơMĊ�OLJRV�VLPSWRPDL�SHU�WDP�WLNUą�
OLJRV�ODLNRWDUSƳ

5HNRPHQGDFLMǐ�
ODLSVQLV

.XR�UHPLDPDVL

� $� O\JPHQV� ƳURG\PDL� EHL� JHUDV� UL]LNRV� LU�
QDXGLQJXPR�VDQW\NLV

� $� O\JPHQV� ƳURG\PDL�EHL� YLGXWLQLV� UL]LNRV� LU�
QDXGLQJXPR�VDQW\NLV

� %�O\JPHQV�ƳURG\PDL
� &�O\JPHQV�ƳURG\PDL
� '�O\JPHQV�ƳURG\PDL

*\G\PR�UHNRPHQGDFLMRV
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7DL� JDOL� EǌWL� SULYDOX� ƳWUDXNLDQW� QHXURYL]XDOLQLXV� W\ULPXV� LU�
OLNYRUR�NUDXMR�ELRå\PHQǐ�W\ULPXV��VLHNLDQW�DWULQNWL�SDFLHQWXV�
VX�0&,��NXULHPV�\UD�GHPHQFLMRV�UL]LND��\SDþ�VHUJDQWLHVLHPV�
$/��9LV�GơOWR�NOLQLNLQơVH�VWXGLMRVH�ãLRV�VąYRNRV�DSLEUơåLPDV�
GDåQDL� QHSDNDQNDPDL� WLNVOLDL� YDUWRMDPDV� DWVNLULDQW� ãLDV�
JUXSHV�� Ʋ� WDL� WXUL� EǌWL� DWVLåYHOJLDPD� VWHELQW� NLQWDPXPą� WDUS�
ƳYDLULǐ�SDFLHQWǐ��WXULQþLǐ�0&,��$UQDL]�LU�NW���������

'ơO� GLGơMDQþLR� SDSOLWLPR� GHPHQFLMD� WDPSD� ODEDL� VYDUELD�
YLVXRPHQơV� VYHLNDWRV� SUREOHPD�� 7DL� VXVLMĊ� VX� SRSXOLDFLMRV�
VHQơMLPX��LOJD�OLJRV�WUXNPH��VODXJ\PR�QDãWD�LU�GLGHOH�¿QDQVLQH�
ãLRV� VODXJRV� NDLQD�� (XURSRMH� GHPHQFLMRV� SDSOLWLPDV� GLGơMD�
SDVWRYLDL�VLHMDQW�VX�DPåLXPL� LU� MDX�SDVLHNơ�DS\WLNULDL���SURF��
��±���PHWǐ�JUXSơMH�����SURF��±����PHWǐ� LU�Y\UHVQLǐ�JUXSơMH�
�/RER� LU� NW��� ������� 'DåQLDXVLD� SDJULQGLQơ� QHXURELRORJLQơ�
GHPHQFLMRV� SULHåDVWLV� \UD� $O]KHLPHULR� OLJD� �$/��� NXULRV�
SULVNDLþLXRMDPD�QHW����SURF��WDUS�GHPHQFLMD�VHUJDQþLǐ�SDFLHQWǐ�
Y\UHVQLǐ�QHL����PHWǐ��'DEDU�VNDLþLXRMDPD��NDG������PLOLMRQR�
SDFLHQWǐ� (XURSRMH� LU� ���� PLOLMRQR� âLDXUơV� $PHULNRMH� VHUJD�
QXR�OHQJYR�LNL�VXQNDXV�ODLSVQLR�$/��1XPDWRPDV�ãLR�VNDLþLXV�
DXJLPDV�LNL�������PLOLMRQR�(XURSRMH�LNL������PLOLMRQR�âLDXUơV�
$PHULNRMH� LNL� ����� P�� �%URRNPH\HU�� ������� 1RUV� $]LMRMH��
3LHWǐ�$PHULNRMH� LU�$IULNRMH� ãLH� VNDLþLDL� NRO� NDV�\UD� åHPHVQL�
QHL�(XURSRMH�LU�âLDXUơV�$PHULNRMH��EHW�QXPDWRPDV�GLGơMLPDV�
SHQNLV�NDUWXV�LNL������P�

,ã�NOLQLNLQơV�SHUVSHNW\YRV�GHPHQFLMD�GDXJLDXVLD�SDåHLGåLD�
SDåLQLPR� IXQNFLMDV�� HOJHVƳ�QXRWDLNą�� ¿]LQHV� IXQNFLMDV��
NDVGLHQLR� J\YHQLPR� YHLNOą�� VXQNLQD� VODXJ\Pą�� 'DXJXPD�
LQWHUYHQFLMǐ�� J\GDQW� GHPHQFLMą�� VLHNLDPD� SDYHLNWL� ãLDV� VULWLV��
,ã� IDUPDNRORJLQLǐ� SHUVSHNW\Yǐ� YLVRV� LQWHUYHQFLMRV�� J\GDQW�
GHPHQFLMDV��QXNUHLSLDPRV�PDåLDXVLDL�EHQW�Ƴ�YLHQą�Lã�ãLǐ�SODþLǐ�
J\G\PR�WLNVOǐ�

'HPHQFLMRV�SUHYHQFLMD
3DJDO� ãLą� DSåYDOJą� GHPHQFLMRV� SUHYHQFLMD� JDOL� EǌWL�

WDLNRPD� WLHPV�� NXULHPV�\UD� GLGåLDXVLD� GHPHQFLQLR� VLQGURPR�
SURJUHVDYLPR�UL]LND��SDFLHQWDPV��NXULHPV�QXVWDW\WD�NOLQLNLQơ�
0&,�GLDJQR]ơ��

6LPSWRPLQLV�GHPHQFLMRV�J\G\PDV
6LPSWRPLQơ�QDXGD�JDOL�EǌWL�DSLEǌGLQDPD�NDLS�LãODLN\PDV�

�DUED� VWDELOL]DFLMD�� DUED� SDJHUơMLPDV� GDEDUWLQLǐ� SDåLQLPR�
IXQNFLMǐ�� HOJHVLR� IXQNFLMǐ�� EHQGURMR� IXQNFLRQDYLPR� DUED�
VODXJRV� QDãWRV� SDOHQJYLQLPDV� WXR� ODLNRWDUSLX�� NDL� WDLNRPRV�
DNW\YLRV� IDUPDNRORJLQơV� J\GRPRVLRV� LQWHUYHQFLMRV�� 2�
IDUPDNRORJLMRV�J\G\PR�QXWUDXNLPDV�JDOL�VXNHOWL�JUƳåLPą�SULH�
SUDGLQLR�ED]LQLR�VXWULNLPR�O\JPHQV�DUED�EǌNOơV��NXUL�SDVLHNWD�
YDUWRMXVLǐMǐ�SODFHEą�

'HPHQFLMRV�SURJUHVDYLPR�VXVWDEG\PDV
*\GRPRML� LQWHUYHQFLMD�� NXUL� VXODLNR� GHPHQFLMRV�

SURJUHVDYLPą�� JDOL� EǌWL� YHUWLQDPD� NDLS� WD� ����� NXUL� LãODLNR�
�VWDELOL]XRMD�� DUED� SDJHULQD� GDEDUWLQĊ� SDåLQLPR� IXQNFLMǐ��
HOJHVLR�� IXQNFLRQDYLPR� EǌVHQą� DUED� SDOHQJYLQD� VODXJ\Pą�
LU� LãOLHND�QHW� WDGD��NDL�YDLVWDL�\UD�QXWUDXNLDPL��DU� WD� �����NXUL�
JDOL� VXNHOWL� SRN\þLXV� VWDEGDQW� OLJRV� SURJUHVDYLPR� JUHLWƳ�� QHW�
WDLV� DWYHMDLV�� NDL� YDLVWDL� \UD� QXWUDXNLDPL�� 9LV� GơOWR� SDNDQND�
GXRPHQǐ� WLN� VLPSWRPLQLDP� GHPHQFLMRV� J\G\PXL� ƳYHUWLQWL��
3LUPRMH� ãLǐ� UHNRPHQGDFLMǐ� GDO\MH� DSUDã\WL� DWOLNWǐ� NOLQLNLQLǐ�
VWXGLMǐ�YHUWLQLPR�NULWHULMDL��$QWURMH�GDO\MH�SHUåLǌUơWL�DSUDã\WR�
IDUPDNRORJLQLR� J\G\PR� ƳURG\PDL� LU� ƳYHUWLQWRV� YLVR� GDEDU�
ƳPDQRPR� J\G\PR� ƳURG\Pǐ� NDWHJRULMRV�� 3DJDO� ãLDV� ƳURG\Pǐ�

NDWHJRULMDV�EXYR�SDUHQJWRV�J\G\PR�UHNRPHQGDFLMRV�

0(72'$,
âLRPV� UHNRPHQGDFLMRPV� QDXGRWL� GXRPHQ\V� EXYR�

VXULQNWL� Lã� Ä0HGOLQH³� LU� Ä(PEDVH³� SDLHãNRV� VLVWHPǐ�� Lã�
QDXMDXVLǐ� GDUEǐ�� SDWHLNWǐ� VYDUELDXVLRVH� NRQIHUHQFLMRVH�� Lã�
PHWDDQDOL]ơV� LU� DSåYDOJǐ�DSLH�SULHãGHPHQFLQLǐ�PHGLNDPHQWǐ�
YHLNVPLQJXPą�� ƳVNDLWDQW� LU� &RFKUDQH� DSåYDOJą�� WDLS� SDW�
SDJDO� QDFLRQDOLQLǐ� DXWRULWHWLQJǐ� RUJDQL]DFLMǐ�� WRNLǐ� NDLS��
1DFLRQDO� ,QVWLWXWH� IRU� &OLQLFDO� ([HFHOOHQFH� �1,&(�� 'LGåLRML�
%ULWDQLMD���,QVWLWXWH�RI�4XDOLW\�DQG�(FRQRPLFV�LQ�3XEOLF�+HDOWK�
�,4:,*�� �9RNLHWLMRMH��� LãYDGDV�� EHL� Lã� ƳYDLULǐ� QDFLRQDOLQLǐ�
LU� WDUSWDXWLQLǐ� J\G\PR� UHNRPHQGDFLMǐ� �SDVNXWLQơ� ƳWUDXNWD�
UHNRPHQGDFLMD�EXYR�9RNLHWLMRMH�YDGLQDPD�6��5HNRPHQGDFLMD�
Ä'HPHQFLMD³�� SDUHQJWD� ����� P�� ODSNULþLR� PơQ�� 9RNLHWLMRV�
PRNVOLQLǐ� PHGLFLQRV� GUDXJLMǐ� DVRFLDFLMRV� �DQJO��$VVRFLDWLRQ�
RI�6FLHQWL¿F�0HGLFDO�6RFLHWHV���9DUWRWL�UDNWDåRGåLDL��GHPHQFLMD�
DUED� $O]KHRPHULR� DUED� )URQWR�WHPSRUDOLQơ� GHPHQFLMD� )7$��
3LNR�OLJD��IURQWDOLQơV�VNLOWLHV�GHPHQFLMD��VHPDQWLQơ�GHPHQFLMD�
DUED�NUDXMDJ\VOLQơ��DUED�/HZ\�NǌQHOLǐ�GHPHQFLMD�/%'��DUED�
WHUDSLMD�LU��DUED��UHNRPHQGDFLMRV�

âL� DSåYDOJD� DSLPD� VNLUWLQJDV� GHPHQFLMD� VHUJDQþLǐMǐ�
SRSXOLDFLMDV� LU� DVPHQLV� Lã� EHQGUXRPHQơV� LU� Lã� LQVWLWXFLMǐ��
Ʋ� W\ULPXV� ƳWUDXNWL� WXUL� EǌWL� Y\UHVQL� QHL� ��� PHWǐ�� âLRV�
UHNRPHQGDFLMRV� DSLPD� IDUPDNRORJLQLR� J\G\PR�� WDLNRPR�
VHUJDQWLHVLHPV� $O]KHLPHULR� OLJD�� NUDXMDJ\VOLQH� GHPHQFLMD��
/HZ\� NǌQHOLǐ� GHPHQFLMD� LU� IURQWR�WHPSRUDOLQH� GHPHQFLMD��
DSWDULPą�� 'DXJHOLX� DWYHMX�� NDL� NDOEDPD� DSLH� $O]KHLPHULR�
OLJą� QH� J\G\PR� NRQWHNVWH�� PHV� NDOEDPH� DSLH� WLNơWLQą�
DUED� JDOLPą� $O]KHLPHULR� OLJą� DUED� $O]KHLPHULR� OLJRV�
WLSR� GHPHQFLMą�� GLDJQR]XRMDPą� SDJDO� 1,1&'6�$'5'$�
NULWHULMXV��0F.KDQQ�LU�NW���������DUED�UHPLDQWLV�'60�,,,�5�
DUED�'60�,9� GLDJQRVWLNRV� NULWHULMDLV� �$PHULNRV� SVLFKLDWUǐ�
DVRFLDFLMD� �$3$��� ������� .UDXMDJ\VOLQơ� GHPHQFLMD� UHPLDVL�
1,1&'6�$,5(1� NULWHULMDLV� �5RPDQ� LU� NW��� ������� ƳVNDLWDQW�
GHPHQFLMą�� LãU\ãNơMXVLą� JUHLWDL� SR� LQVXOWR�� PXOWLLQIDUNWLQĊ�
GHPHQFLMą�� NDLS� DSUDã\WD� '60�,,,�5� LU� '60�,9� �$3$��
�������LU�OơWLQĊ�OHXNHQFHIDORSDWLMą��/HZ\�NǌQHOLǐ�GHPHQFLMRV�
GLDJQR]ơ� UHPLDVL� 1HZNDVWOR� NULWHULMDLV��0F.HLWK� NULWHULMDLV�
�0F.HLWK� LU� NW��� ������� IURQWR�WHPSRUDOLQơ� GHJHQHUDFLMD� ±�
/XQG0DQFKHVWHU� NULWHULMDLV� �1HDU\� LU� NW��� ������� /HQJYR�
SDåLQLPR� IXQNFLMǐ� VXWULNLPR� GLDJQR]HL� �0&,�� QXVWDW\WL�
NLHNYLHQD�VWXGLMD�WXUơMR�WHQGHQFLMą�VXGDU\WL�VDYR�LQGLYLGXDOǐ�
NULWHULMǐ� ULQNLQƳ�� EHW� GDåQLDXVLDL� MLH� UơPơVL�0D\R� NULWHULMDLV�
�3HWHUVHQ���������VX�GLGHVQơPLV�DUED�PDåHVQơPLV�YDULDFLMRPLV�
�$QRQLPDV�� ������ 3DVDXOLQơ� VYHLNDWRV� RUJDQL]DFLMD�� ������
$PHULNRV�SVLFKLDWUǐ�DVRFLDFLMD�������������������0F.KDQQ�
LU�NW���������5RPDQ�LU�NW���������3HWHUVHQ�������*UDKDP�LU�NW���
������*UDKDP�LU�NW���������)ROVWHLQ�LU�NW���������+DFKLQVNL�LU�
NW����������6WXGLMRV�EXYR�DWULQNWRV�WLN�GYLJXEDL�DNORV��SODFHEX�
NRQWUROLXRMDPRVLRV��PDåLDXVLDL���PơQ��WUXNPơV��SDFLHQWDPV��
NXULHPV� QXVWDW\WD� GHPHQFLMD� SDJDO� GLDJQRVWLNRV� NULWHULMXV��
DSUDã\WXV���OHQWHOơMH�

5L]LNRV� JDOLP\Eơ� DUED� QHSDJHLGDXMDPL� UHLãNLQLDL� EXYR�
ODLNRPL�VYDUELX�YHLNVQLX�YHUWLQDQW�YDLVWǐ�YHLNVPLQJXPą��%XYR�
WHLJLDPD� �,RDQQLGLV� LU� /DX�� ������� NDG� -DGDG� NRN\EơV� VNDOơ�
�2UHPXV�LU�NW���������QHDSLPD�YHLNVQLǐ��VLHMDPǐ�VX�SDNDQNDPX�
QHSDJHLGDXMDPǐ�UHLãNLQLǐ�LãDLãNLQLPX�LU�SDWHLNLPX��'ơO�WR�EXYR�
QDXGRWDV�DSLEHQGULQLPǐ�NDWDORJDV��VLHNLDQW�QXVWDW\WL�LãDLãNLQWǐ�
LU�DSUDã\Wǐ�QHSDJHLGDXMDPǐ�UHLãNLQLǐ�SDWHLNLPR�NRN\EĊ�

5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����



�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

��OHQWHOơ��'LDJQRVWLQLǐ�NULWHULMǐ�SDO\JLQLPDV��ELRå\PHQLPV�åU��:LOWIDQJ�LU�NW���������GơO�.7�05�åU��)ULVRQL�LU�NW���������GơO�3(7�åU��
1RUGEHUJ�LU�NW���������GơO�((*�åU��5RVVLQL�LU�NW���������

$O]HLPHULR�OLJD��$/� .UDXMDJ\VOLQơ�
GHPHQFLMD��9'�

/HZ\�NǌQHOLǐ�
GHPHQFLMD��/%'�

)URQWRWHPSRUDOLQơ�
GHJHQHUDFLMD��)'�

&UHXW]IHOGW�-DNRE�OLJD�
�&-/�

,QGLYLGXDOLRV�
VLPSWRPDWLNRV�
LãUDLãNRV�JUHWD�
GHPHQFLMRV�
VLQGURPR

7LN����SURF��DWYHMǐ�
EǌQD��DWPLQWLHV�VXWULNLPǐ�
DQNVW\YRVLRVH�OLJRV�
VWDGLMRVH

$QNVW\YLHML�HLVHQRV�
VXWULNLPDL��ãODSLPR�
SǌVOơV�GLVIXQNFLMRV�
EH�XURORJLQLǐ�
SULHåDVþLǐ��åLGLQLQLDL�
QHXURORJLQDL�
VLPSWRPDL

0LHJR�EǌGUDYLPR�
NDLWD��SDUDQRLGLQLDL�
KDOLXFLQDFLQLDL�
VLPSWRPDL��
3DUNLQVRQLQLV�
ULJLGLãNXPDV��
QHXUROHSWLNǐ�
QHWROHUDYLPDV��
5(0�PLHJR�ID]ơV�
VXWULNLPDL

(XIRULMD��
OơNãWRV�HPRFLMRV��
QHVLYDOG\PDV��
VRFLDOLQLR�HOJHVLR�
JUXEXPDV��UHJRV�
HUGYLQLR�VXYRNLPR�
IXQNFLMRV�OLJRV�
SUDGåLRMH�LãOLNLPDV

5HJRV�LU�VPHJHQơOLǐ�
IXQNFLMǐ�VXWULNLPDL��
SLUDPLGLQLDL�LU�
HNVWUDSLUDPLGLQLDL�
VLPSWRPDL��
PLRNORQLMD��DNLQHWLQLV�
PXWL]PDV

/LJRV�HLJD /ơWDV�SURJUHVDYLPDV /DLSVQLãNDV�
SURJUHVDYLPDV�
VX�JDOLPD�GDOLQH�
NRPSHQVDFLMD�SR�
NLHNYLHQR�åLQJVQLR

.DLS�LU�$/ .DLS�$/��EHW�
JUHLWHVQLV

*UHLWDV�
SURJUHVDYLPDV��
GDåQLDXVLDL�±�WUXNPơ�
PDåLDX�QHL���PHWDL

((* %DQJǐ�DNW\YXPR�
VXOơWơMLPDV�VXVLMĊV�VX�
OLJRV�VXQNXPX��VXPDåơMĊV�
DOID�DNW\YXPDV�VXVLMĊV�VX�
JUHLWHVQLX�SURJUHVDYLPX��
EH�GHIRUPDFLMǐ

'DåQRV�ORNDOLRV�
GHIRUPDFLMRV

6XOơWơMLPDV�VLHMDPDV�
VX�OLJRV�VXQNXPX�
�NDLS�LU�$/�

1ơUD�EǌGLQJǐ�
GHIRUPDFLMǐ

(SL]RGLQơV�DãWULRV�
EDQJRV��GDåQDL�
WULID]ơV�EDQJRV�

%LRå\PHQ\V 3DGLGơMĊV�WDX�LU�IRVIRWDX�
LU�VXPDåơMĊV�$ȕ�VPHJHQǐ�
VN\VW\MH

1HQXVWDW\WD 1HQXVWDW\WD 1HQXVWDW\WD 3DGLGơMĊV��������
EDOW\PDV�VPHJHQǐ�
VN\VW\MH

6WUXNWǌULQLDL�
YL]XDOLQLDL�W\ULPDL�
.7�%05

$WUR¿MD��SUDGåLRMH�
YLGXULQơ�VPLONLQLQơ��
YơOLDX�±�VPLONLQLQơ�
SDULHWDOLQơ��NDNWLQơ��
SDEDLJRMH�JHQHUDOL]XRWD��
KLSRNDPSR�DWUR¿MD�
VXVLMXVL�VX�OLJRV�VXQNXPX�

'DXJLQLDL�LQIDUNWDL��
SDYLHQLDL�åHQNOǌV�
LQIDUNWDL��SODWǌV�
VPHJHQǐ�EDOWRVLRV�
PHGåLDJRV�SDåHLGLPDL

6DQW\NLQDL�PDåHVQơ�
YLGXULQơ�WHPSRUDOLQơ�
DWUR¿MD�O\JLQDQW�VX�$/

6NLOWLQơ�NDNWLQơ�LU�
DUED�WHPSRUDOLQơ�
DWUR¿MD��GDåQDL�
DVLPHWULãND

1HVSHFL¿Qơ

)XQNFLQLDL�
YL]XDOLQLDL�
W\ULPDL��*OLXNR]ơV�
KLSRPHWDEROL]PDV�
QXVWDWRPDV�3(7

3UDGåLRMH�WHPSRUR��
SDULHWDOLQơ�LU�XåSDNDOLQLR�
YLQJLR��FLQJXODWH���YơOLDX�
NDNWLQơ��JDOLDXVLDL�±�
JHQHUDOL]XRWD

,ãHPLMRV�VULW\VH 9\UDXMD�VX�UHJRV�
IXQNFLMD�VXVLMXVLRVH�
åLHYơV�VULW\VH

.DNWLQơV�LU�
WHPSRUDOLQơV�
åLHYơV�GDåQDL�
DVLPHWULãND

ƲYDLUǌV

1HXURSDWRORJLMD 3ORNãWHOơV��¿EULOLQLDL�
UDL]JLQLDL��NRQJR¿OLQơ�
DQJLRSDWLMD

,ãHPLQLDL�SDåHLGLPDL /HZ\�NǌQHOLDL $VWURFLWR]ơ��,�,,,�
ODPLQD�DWUR¿MD�
IURQWDOLQơMH�åLHYơMH��
PLNURYDVNXOL]DFLMD��
SDGLGơMLPDV�WDX�LU�
7'3��

6SRQJLIRUPLQ·�
HQFHIDORSDWLMD�
�DPLORLGR�LU�
PLNURSǌVOHOLǐ�
SDGLGơMLPDV�

0HWDDQDOL]ơ�LU�UHNRPHQGDFLMRV
0RNVOLQLXRVH� VWUDLSVQLXRVH� LãOLHND� GLGHOơ�PHWRGRORJLQLǐ�

VSąVWǐ�WLNLP\Eơ��5HFHQ]XRMDPǐMǐ�VWUDLSVQLǐ�YHUWLQLPR�VLVWHPD�
QXVWDWR�WLN�QHGDXJHOƳ�WUǌNXPǐ�SXEOLNDFLMRVH�

1HWJL� HVDQW� JULHåWDP� UHFHQ]DYLPXL�� GDXJHOLV� VWXGLMRVH�
SDWHLNWǐ�LãYDGǐ�LãOLHND�JLQþ\WLQRV��åU��,ãWUDXNą���7DLJL��VYDUEX�
VXGDU\WL�VąO\JDV�LãYDGǐ�VNDLGUXPXL��$WOLHNDQW�PHWDDQDOL]Ċ��ãLRV�
SUREOHPRV�WDPSD�QHWJL�GLGHVQơV��5RHQWKDO�LU�GL�0DWWHR��������
LU�0ROOHU� LU�0DLHU� ������� DSUDãơ�PHWDDQDOL]Lǐ� SULYDOXPXV� LU�
WUǌNXPXV�� 'DXJXPRMH� PHWDDQDOL]Lǐ� DSåYDOJLQLQNDV� DUED�
VNDLW\WRMDV�SULYDOR� WLNơWL� WXULQLR� WLNUXPX��7DLJL��PHWDDQDOL]ơV�
QơUD� DLãNLRV�� MRV� JDOL� EǌWL� WLNVOLRV� DUED� QHWLNVOLRV�� 'DXJXPD�
UHNRPHQGDFLMǐ� ƳWUDXNLD� LU� VWUDLSVQLXV�� LU� PHWDDQDOL]HV�� WRGơO�

GDU� VXGơWLQJLDX�QXVWDW\WL�GXRPHQǐ�ED]ơV�NRN\EĊ��'DEDUWLQLǐ�
:)6%3� UHNRPHQGDFLMǐ� WLNVODV� ±� ƳYHLNWL� ãƳ� PHWRGRORJLQƳ�
WUǌNXPą�UHPLDQWLV�SULRULWHWLQH�GXRPHQǐ�ED]H��3ULHãGHPHQFLQLǐ�
PHGLNDPHQWǐ� GXRPHQǐ� ED]ơ� \UD� SULGHGDPD�� 136� J\G\PXL�
HVPLQơ�GXRPHQǐ�ED]ơ�DSUDã\WD�*DXWKLHU�LU�NW���������

'YLJXED� WUǌNXPǐ� LU� VWXGLMǐ� QXVLåHQJLPǐ� SHUåLǌUD��
PHWDDQDOL]ơV�� .RFKUDQR� DSåYDOJRV�� UHNRPHQGDFLMRV� LU�
QHSULNODXVRPL� SUDQHãLPDL� \UD� QDXGLQJL� LU� EXYR� QDXGRMDPL�
VXGDUDQW� UHNRPHQGDFLMDV�� 7DLJL�� QXVWDW\WL� WUǌNXPDL� LU�
QXVLåHQJLPDL� W\ULPXRVH� SDGơMR� WLQNDPDL� DWULQNWL� VWXGLMDV��
$WULQNWǐ� VWXGLMǐ� NLHNYLHQRV� DWOLNWRV� LQWHUYHQFLMRV� OHQWHOơVH�
SDWHLNLDPL� GXRPHQ\V� EXYR� DSLEHQGULQWL� VYDUELDXVLXRVH�
GXRPHQ\VH� �åU�� LQWHUQHWH� �±��� OHQWHOHV� LU� UH]XOWDWǐ� DSåYDOJą�

*\G\PR�UHNRPHQGDFLMRV
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�� OHQWHOơMH��� 7\ULPDL�� NXULH� EXYR� DWPHVWL� GơO� ƳYDLULǐ�
PHWRGRORJLQLǐ�WUǌNXPǐ�DUED�VWXGLMRV�QHVơNPLǐ��þLD�QHSDWHLNWL��
EHW� ãLą� LQIRUPDFLMą� JDOLPD� UDVWL� &RFKUDQR� DSåYDOJRMH��
UHNRPHQGDFLMRVH�LU�QHSULNODXVRPXRVH�SUDQHãLPXRVH�

'HPHQFLMRV� VULWLV� PHGLFLQRMH� \UD� W\ULPǐ� VIHUD�� NXU�
YDGRYDXMDPDVL� GLGHOLR� VXGơWLQJXPR� PHWRGRORJLMD�� âLV�
LãVNLUWLQLV�LãVDPXV�NODXVLPR�QDJULQơMLPR�SDY\]G\V�DSLEǌGLQD�
EHQGUą�SRåLǌUƳ�YHUWLQDQW�W\ULPǐ�GXRPHQLV�LU�QH�WLN�GHPHQFLMRV�
VULW\MH�

,â6$086�./$86,02�1$*5,1Ơ-,0$6�
�(.6.856$6���'(0(1&,-26�./,1,.,1,Ǐ�
7<5,0Ǐ�0(72'2/2*,1,$,�$63(.7$,
7\ULPǐ�WLSDV
.OLQLNLQLXRVH�GHPHQFLMRV�W\ULPXRVH�QHEXYR�QHL�YLHQLQJDL�

SULSDåLQWǐ�OLJRV�SURJUHVDYLPR�NULWHULMǐ��QHL�SULLPWR�VXVLWDULPR�
GơO�NOLQLãNDL� UHLNãPLQJǐ�SRN\þLǐ�VYDUERV� �:KLWHKRXVH� LU�NW���
������5RFNZRRG� LU�0F.QLJKW�� �������.DOEDQW� DSLH� DSWDUWXV�
J\G\PR� WLNVOXV�� GơO� ãLǐ� QHLãVSUĊVWǐ� NODXVLPǐ�� WLH� SDW\V�
YHLNVPLQJXPR� G\GåLDL� EXYR� WDLNRPL� DELHP� DWYHMDLV� ±� LU�
SDWHLNLDQW�ƳURG\PXV�DSLH�VLPSWRPLQĊ�QDXGą��LU�ƳURGDQW�SRYHLNƳ�
OLJRV�SURJUHVDYLPXL��7DLJL��W\ULPǐ�WLSDV��ODELDX�QHL�UH]XOWDWDL��
\UD� OHPLDPDV� YHLNVQ\V� VLHNLDQW� ƳURG\WL�� NXULV� Lã� ãLǐ� GYLHMǐ�
J\G\PR� UH]XOWDWǐ� �VLPSWRPLQơ� QDXGD� DU� OLJRV� SURJUHVDYLPR�
VXVWDEG\PDV��\UD�SDVLHNWDV�YDUWRMDQW�IDUPDNRORJLQƳ�SUHSDUDWą�
�/HEHU�� �������1HSULNODXVRPDL� QXR� WR�� NXULV� J\G\PR� WLNVODV�
\UD� IDUPDNRORJLQLR� SUHSDUDWR� WDLNLQ\V�� WUǌNVWD� VXVLWDULPR��
NXUL� Lã� ãLǐ� GYLHMǐ� SUREOHPǐ� WXUL� GLGHVQĊ� UHLNãPĊ�� YHUWLQDQW�
YHLNVPLQJXPR� DSLEUơåLPą�� 9HLNVPLQJXPDV�� LãLPWLQDL�
SDJUƳVWDV�WLN�VWDWLVWLQLX�UHLNãPLQJXPX��LOJą�ODLNą�EXYR�ODLNRPDV�
DEHMRWLQX�� )DUPDNRORJLQLV� J\G\PDV� YHUWLQDPDV� NOLQLãNDL�
UHLNãPLQJX�� NDL� VXNHOLD� ÄWLNUXV� VNLUWXPXV³�� NXU� SRN\WLV� \UD�
LU� WLHVLRJLDL� VXVLMĊV� VX� J\G\PX�� LU� VYDUEXV� SDFLHQWXL� DUED� MR�
ãHLPDL��7DL�URGR�VNLUWXPXV�WDUS�NOLQLãNDL�UHLNãPLQJR��VXVLMXVLR�
VX� YDLVWX� LU� VYDUEDXV��� SDO\JLQXV� VX� VWDWLVWLãNDL� UHLNãPLQJX�
�VXVLMXVLX� VX� WLNLP\EơPLV��� NXU� SDVWDUDVLV� QXVSUHQGåLD�� NDG�
UH]XOWDWDV� SDVLHNWDV� QHDWVLWLNWLQDL� LU� QơUD� QHWLNơWDV�� %H� WR��
NOLQLãNDL�VYDUEXV�SRN\WLV�ODEDL�SULNODXV\V�QXR�WR��NDLS�SDWHLNWD�
Lã� SDFLHQWR�� ãHLPRV� VODXJ\WRMR� DUED� J\G\WRMR� SHUVSHNW\YRV��
.OLQLãNDL� UHLNãPLQJL� SRN\þLDL� URGR� VNLUWLQJą� UHLNãPLQJXPą��
GơO�NXULR�JDOL�SULUHLNWL�HNVSHUWǐ�VXWDULPR�ãLRMH�VULW\MH�QXVWDWDQW��
NRNLH�SRN\þLDL�\UD�ODLNRPL�VYDUELDLV��5RFNZRRG�LU�0F.QLJKW��
������

6,*1���JUXSơV�NULWHULMǐ�SULSDåLQLPDV��:HOOV�LU�NW���������
UHLNDODXMD�� NDG� WDUS� JUXSLǐ� EǌWǐ� OHLGåLDPDV� WLN� YLHQLQWHOLV�
VNLUWXPDV�� OHPLDQWLV� SDJULQGLQƳ� UH]XOWDWą� ±� SDJDO� W\ULPǐ�
SURWRNROą� VNLULDPDV� J\G\PDV�� 6NLUWLQJǐ� NOLQLNLQLǐ� W\ULPǐ�
SDO\JLQLPDV� UHLNDODXMD� WDLN\WL� WXRV� SDþLXV� DSULERMLPXV��
7DþLDX� DWVLWLNWLQơV� DWUDQNRV� NOLQLNLQLDL� W\ULPDL�� DWLWLQNDQW\V�
ƳWUDXNLPR� Ƴ� W\ULPą�NULWHULMXV�� VNLULDVL� GDXJHOLX� DVSHNWǐ� �SY]���
DPåLDXV�� OLJRV� VXQNXPR�� ƳWUDXNWǐ� OLJǐ�� SDFLHQWǐ� DWUDQNRV��
VLPSWRPDLV��� .LHNYLHQą� ãLǐ� DVSHNWǐ� EǌWǐ� JDOLPD� VXVNLUVW\WL�
Ƴ� NHOHWą� VXENDWHJRULMǐ�� 6NLUVW\PDV� Ƴ� VXENDWHJRULMDV� QHVLODLNR�
ƳSUDVWǐ� WDLV\NOLǐ� �SY]��� WDLN\WL� Wą� SDWƳ� NDWHJRULQƳ� PDWDYLPą�
YHUWLQDQW� OLJRV� VXQNXPR� ODLSVQƳ��� 6NLUVWDQW� W\ULPXV� SDJDO�
QDXMDV� NDWHJRULMDV�� VLWXDFLMD� WDPSD� YLV� VXGơWLQJHVQơ�� NDL�
YHLNVQLDLV�WDPSD�NOLQLNLQLDPH�W\ULPH�YDUWRMDPǐ�PHGLNDPHQWǐ�
GR]ơV��*DXWL�UH]XOWDWDL�JDOL�EǌWL�DSLEǌGLQDPL�NDLS�GDXJLDPDWLV�
YDL]GDV� VX� EHQW� WULPLV� NU\SWLPLV�� GLDJQRVWLNRV� JUXSơV�� OLJRV�
VXQNXPDV� LU� OLJRQLǐ� DPåLDXV�� 7\ULPDL� DSLPD� WLN� QHGLGHOĊ�

GDOƳ�JDOLPǐ�VWXGLMǐ�NDWHJRULMǐ��'DXJHO\MH�NDWHJRULMǐ�QHDWOLNWD�
MRNLRV�VWXGLMRV�DUED�ãLXR�PHWX�SULHLQDPDV�WLN�YLHQDV�W\ULPDV��
7DLJL�� SDWLNULQWL� SLUPLQLǐ� UH]XOWDWǐ� GDåQDL� QHƳPDQRPD�� âLH�
UH]XOWDWǐ�DSLEHQGULQLPR�JDOLP\ELǐ�DSULERMLPDL�DSLPD�GDXJLDX�
QHL�YLHQą�VULWƳ��.LHNYLHQRMH�W\ULPR�VULW\MH�GDXJLDPDWLV�YDL]GDV�
WXUL� EǌWL� DWNDUWRMDPDV��1RUV� NDL� NXULRV� VWXGLMRV� DSLPD�NHOHWą�
NDWHJRULQLǐ�NULWHULMǐ�� Mǐ� VNDLþLXV�GDåQDL� VNLULDVL��7DL� VąO\JRMD�
QHYDOGRPą� VNDLþLǐ� JDOLPǐ� YHUWLQWL� VWXGLMǐ� �SY]��� SDåLQLPR�
IXQNFLMǐ� PDWDYLPR� VWXGLMRV�� HOJHVLR�� NDVGLHQơV� YHLNORV��
NOLQLNLQLǐ� ƳVSǌGåLR� LU� NW���� $WOLHNDQW� YHUWLQLPą�� PDWPHQǐ�
NDWHJRULMǐ� WUDGLFLQơV� SDVLULQNLPR� VWUDWHJLMRV� WXUơWǐ� ULERWL�
ƳPDQRPXV� YHUWLQLPXV� LNL� ODEDL� VLDXURV� PHGLFLQLQLR� J\G\PR�
GDOLHV��6LHNLDQW�SDWHLNWL�WLNVOǐ�YHUWLQLPą��UHLNDOLQJL�NLHNYLHQRV�
NDWHJRULMRV� W\ULPDL�� 'ơO� HNRQRPLQLǐ� LU� PRNVOLQLǐ� LãWHNOLǐ�
ULERWXPR� QHƳPDQRPD� DWOLNWL� GDXJ� VWXGLMǐ�� 7DLJL�� WXUL� EǌWL�
SDUHQJWRV� VWUDWHJLMRV�� NDLS� SDGDU\WL� LãYDGDV� VULW\VH�� NXULRV�
QHSDNDQNDPDL� LãWLUWRV�� 9LHQDV� Lã� VSUHQGLPǐ� JDOơWǐ� EǌWL� WDL��
NDG� SDJDO� DWOLNWXV� W\ULPXV� OHLVWL� GDU\WL� LãYDGDV� UHPLDQWLV�
DPåLDXV� JUXSơPLV�� NXULRV� EXYR� DWLWLQNDPDL� QXWROXVLRV� QXR�
DPåLDXV�YLGXUNLR�LU� WDLS�EǌWǐ�WLULDPD�PDåHVQơ�SDFLHQWǐ�LPWLV�
�ÄHNVWUDSROLDFLMRV³�� 2NVIRUGR� ƳURG\PDLV� SDJUƳVWRV� PHGLFLQRV�
FHQWUDV��������

$QWUDVLV� VWXGLMǐ� VNLUWLQJXPR� ãDOWLQLV� N\OD� Lã� QDXGRMDPǐ�
WHVWǐ� ƳYDLURYơV�� 3DåLQLPR� IXQNFLMǐ� W\ULPR� VULW\MH� QơUD�
VWDQGDUWL]XRWRV� SURFHGǌURV� DUED� WHVWR�� R� QDXGRMDPǐ� WHVWǐ�
ƳWHLVLQLPDV�GDU�\UD�UDLGRV�VWDGLMRV��SY]���$'$6�FRJ�QDXGRMDPD�
YHUVLMD� VNLULDVL� NLHNYLHQRMH� VWXGLMRMH� SDJDO� MRV� QDXGRMLPR�
PHWRGLNą�� QHWJL� QDXGRMDPą� DãLǐ� VNDLþLǐ��� $SPRNDQW� WHVWǐ�
YHUWLQWRMXV��QơUD�EHQGUǐMǐ�WDLV\NOLǐ��7DL�UHLãNLD��NDG�QHWJL�WDLV�
DWYHMDLV�� NDL� W\ULPDL� \UD� SDQDãǌV� SDJDO� ƳWUDXNLPR� Ƴ� W\ULPXV�
NDWHJRULMDV� LU� GDXJLDX� QHL� YLHQDV� WHVWDV� \UD� ƳWHLVLQWDV�� ãLRMH�
NDWHJRULMRMH� JDOL� EǌWL� O\JLQDPL� QHVXGHULQDPǐ� WHVWǐ� UH]XOWDWDL�
DUED�SDO\JLQLPDV�YLVLãNDL�QHƳPDQRPDV�

,ãWLUWDV� LU� WUHþLDVLV�VYDUEXV�ãDOWLQLV��NDL�JDXQDPL�VNLUWLQJL�
UH]XOWDWDL�SDJDO�VNLUWLQJDV�SDFLHQWǐ�OLJRV�NDWHJRULMDV��7DL�URGR�
WHVWR� UH]XOWDWǐ�SDJHUơMLPDV�SODFHEX�J\G\Wǐ�SDFLHQWǐ�JUXSơMH��
NXUL� JDOơMR� GUDPDWLãNDL� EORJơWL�� EHW� SULHãLQJDL� ±� SDJHUơMR� SR�
��PơQ�� W\ULPR�� SDY\]GåLXL�� .DQRZVNL� LU� NW�� ������� O\JLQDQW�
VX�&RUH\�%ORRP� LU� NW�� �������� 3URJUHVDYLPR� JUHLWLV� WDLS� SDW�
JDOơMR� WXUơWL� ƳWDNRV� W\ULPR� GXRPHQLPV�� WDL� SDDLãNLQD� ãLXRV�
SULHãWDULQJXV�UDGLQLXV�

7LHVLRJLQLV�YHLNVPLQJXPDV
-XQJWLQLǐ�9DOVWLMǐ�0DLVWR� LU� YDLVWǐ� DGPLQLVWUDFLMD� �)'$��

QXVWDWơ� DQWLGHPHQFLQLǐ� SUHSDUDWǐ� J\G\PR� YHLNVPLQJXPR�
NULWHULMXV� �NRQNUHþLDL�±�$O]KHLPHULR� OLJDL�$/���/HEHU���������
NXULH� UHLNDODXMD�� ��� GYLJXEDL� DNOǐ�� SODFHEX�NRQWUROLXRMDPǐMǐ�
W\ULPǐ�� ��� DWULQNWXV� WLULDPXRVLXV�� NXULH� DWLWLQND� QXVWDW\WXV�
$/� NULWHULMXV�� ���� SDNDQNDPRV� WUXNPơV� VWHEơVHQRV� VLHNLDQW�
ƳYHUWLQWL� YDLVWǐ� SRYHLNƳ� SDåLQLPR� IXQNFLMRPV�� ��� SDNDQNDPR�
UHLNãPLQJXPR� NOLQLNLQLǐ� SRN\þLǐ�� NXULXRV� ƳYHUWLQD�
J\G\WRMDV�� 1XVWDWDQW� ãLXRV� NULWHULMXV�� PDQ\WD�� NDG� SDåLQLPR�
IXQNFLMǐ� SDJHUơMLPDV�� NDLS� J\G\PR� UH]XOWDWDV�� \UD� SLUPLQLV�
VXVLGRPơMLPą� NHOLDQWLV� SRN\WLV�� NDG� EHQGUDV� NOLQLNLQLV�
ƳYHUWLQLPDV� WXUL� DWVSLQGơWL� SRN\þLXV� QXR� SLUPLQơV� EǌVHQRV��
�5RFNZRRG�LU�-RIIUHV��������������P��(XURSRV�YDLVWǐ�YHUWLQLPR�
DJHQWǌUD� �(0($�� SDUHQJơ� QDXMDV� JDLUHV�� NDG� ƳWUDXNWL� GYL�
QDXMDV� $/� J\G\PR� NRQFHSFLMDV� �(XURSRV� YDLVWǐ� 9HUWLQLPR�
DJHQWǌUD� �(0($�� ������� 3LUPD�� (0($� VLǌOơ� PDWXRWL�
SDSLOGRPDL� IXQNFLQLXV� JHEơMLPXV� ãDOLD� EHQGURMR� PDWDYLPR�

5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����



�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��UXJSMƈWLV

LU� SDEUơåơ�� NDG� HOJHVLR� J\G\PR� UH]XOWDWDL� EXYR� VYDUEǌV�
NOLQLãNDL�� $QWUD�� DSLEUơåLPDV� ÄGXRGDQWLV� DWVDNą³� WXUơWǐ� EǌWL�
ƳWUDXNWDV�Ƴ�YLVXV�NOLQLNLQLXV�W\ULPXV�WDP�NDG�SDåLQLPR�IXQNFLMǐ�
SDJHUơMLPR��DU�VWDELOL]DYLPR��ODLSVQLV�EǌWǐ�WLNVOLDL�QXPDW\WDV�
Lã�DQNVWR��1HSDLVDQW�WR��SRåLǌULDL�ÄLNL�WULMǐ�NULWHULMǐ³�QHDWVSLQGL�
GHPHQFLMRV� VLPSWRPǐ� VSHNWUR� LU� QHDSLPD� NLWǐ� YHLNVQLǐ��
NXULH� WDLS� SDW� JDOơWǐ� WXUơWL� UHLNãPơV� YHUWLQDQW� PHGLNDPHQWǐ�
YHLNVPLQJXPą� �W�\�� J\YHQLPR� NRN\EơV�� KRVSLWDOL]DFLMRV��
PLUWLQJXPR��VODXJ\PR�ODLNR�LU�NW���

%H� WR�� SRN\þLǐ� VYDUED�� URGDQWL� NOLQLãNDL� UHLNãPLQJą�
SDJHUơMLPą�� QHEXYR� VSHFL¿NDL� QXURG\WD� Qơ� YLHQRMH� Lã� ãLǐ�
UHNRPHQGDFLMǐ� ��� OHQWHOơ��� 3DNDQNDPD� SRN\þLǐ� VYDUED� URGR�
NOLQLãNDL� UHLNãPLQJXV� VNLUWXPXV�� R� WDL� JDOL� YDULMXRWL� SDJDO�
SDVLULQNWą�UH]XOWDWR�WLSą��.HOL�DXWRULDL�EDQGơ�DSLEǌGLQWL�NOLQLãNDL�
VYDUEǐ� SRN\WƳ�� *XW]PDQQ� LU� NW�� ������� VXNXUWDV� (IHNW\YXPR�
LQGHNVR� URGLNOLV� �(,6��� NXULV� \UD� NDWDORJDV�� MXQJLDQWLV� LU�
DWNU\þLXV�� LU� VYDUELXV� SDJHUơMLPXV� LQGLYLGXDOLDL� YLVXRVH� WULMǐ�
O\JLǐ� YHUWLQLPXRVH� �SDåLQLPR� IXQNFLMRV�� NDVGLHQơV� YHLNORV�
LU� EHQGUR� IXQNFLRQDYLPR��� 1RUV� ãLV� URGLNOLV� QHSDWYLUWLQWDV��
O\JLQDQW�MƳ�VX�NLWDLV�WUDGLFLQLDLV�URGLNOLDLV��MLV�JDOL�EǌWL�WDLNRPDV�
DQWLGHPHQFLQLǐ�YDLVWǐ�YHLNVPLQJXPXL�QXVWDW\WL��0D\HX[�LU�6DQR�
�������PHGLNDPHQWǐ�GHPHQFLMDL�J\G\WL�HIHNW\YXPą�YHUWLQR�NDLS�
SURFHQWLQƳ�SRN\WƳ�YDLVWDLV�J\G\Wǐ�SDFLHQWǐ�JUXSơMH� O\JLQDQW� VX�
SUDGLQLX�O\JPHQLX�LU�O\JLQDQW�WDL�VX�SURFHQWLQLX�G\GåLX�WLULDPǐMǐ��
LãEUDXNWǐ� Lã� VWXGLMǐ� GơO� QHSDJHLGDXMDPǐ� UHLãNLQLǐ�� /LJRV�
SURJUHVDYLPDV�EXYR�YHUWLQWDV�DWVLåYHOJLDQW�Ƴ�UH]XOWDWXV�����ODLNą�
LNL�PLUWLHV�����JXOG\Pą�Ƴ�VODXJRV�QDPXV�����QHJHEơMLPą�DWOLNWL�
NDVGLHQơV�YHLNORV��$'/�������VXQNDXV�ODLSVQLR�GHPHQFLMą��9LVǐ�
NOLQLNLQLǐ�W\ULPǐ��NXULDLV�EXYR�VLHNLDPD�QXVWDW\WL�IDUPDNRORJLQLǐ�
LQWHUYHQFLMǐ�YHLNVPLQJXPą��ƳYHUWLQWL�YơO\YXRVLXV�UH]XOWDWXV�JDOL�
EǌWL�VXGơWLQJD��'ơO�NOLQLãNDL�VYDUELǐ�SRN\þLǐ�%XUQV�LU�NW���������
SDWHLNơ� QXWUDXNLPR� NULWHULMXV��1ơ� YLHQDV� ãLǐ�PHWRGǐ� QHDSLPD�
YLVR�GHPHQFLMRV�VSHNWUR��0HWRGDL�QDXGRMDPL�QXVWDW\WL�LU�DSULERWL�
JDOLP\EHV� UH]XOWDWDPV� LQWHUSUHWXRWL�� 7DþLDX� WDL�� NDG� SDFLHQWDV�
VHUJD� OLJD�� NXUL� SDODLSVQLXL� EORJơMD�� NLHN� EHEǌWǐ� ƳURGLQơMDPD�
SULHãLQJDL��NLHNYLHQDV�IXQNFLMRV�SDJHUơMLPDV�WXUơWǐ�EǌWL�DLãNLDL�
DSLEUơåWDV��DU�MLV�\UD�VXVLMĊV�VX�J\G\PX��GơO�HWLQLǐ�SUREOHPǐ�åU��
.DWRQD�LU�NW���������

9HLNVPLQJXPR�YHUWLQLPDV�SDJDO�VNDOHV
(0($�JDLUơVH�SULSDåƳVWDPD��NDG�Qơ�YLHQD�YHUWLQLPR�VNDOơ�

QHDSLPD� YLVǐ� VX� $/� VXVLMXVLǐ� OLJRV� VLPSWRPǐ�� QHSDWHLNWD�
SDWLNLPǐ�ƳURG\Pǐ��NDG�HJ]LVWXRMD�LGHDOL��DUED�UHNRPHQGXRMDPD��

LQVWUXPHQWXRWơ�� JDOLQWL� YHUWLQWL� SDåLQLPR� IXQNFLMǐ�� HOJHVLR��
IXQNFLQĊ�EǌNOĊ�DUED�VODXJRV�SRUHLNƳ��(XURSRV�YDLVWǐ�YHUWLQLPR�
DJHQWǌUD� �(0($���������$WVLåYHOJLDQW� Ƴ�GDEDUWLQĊ�PRNVOLQLǐ�
W\ULPǐ�� YHUWLQDQþLǐ� GHPHQFLMRV� J\G\PR� UH]XOWDWXV� SDJDO� MR�
YHLNVPLQJXPą�� VLWXDFLMą�� N\OD� DWHLWLHV� GLOHPD�� ,GHDOLX� DWYHMX�
YLVRV� VNDOơV�� NXULRV� QDXGRMDPRV� YHUWLQWL� YHLNVPLQJXPą��
WXUơWǐ�DWLWLNWL�åLQRPXV�SVLFKRPHWULQLXV�URGLNOLXV��WRNLXV�NDLS��
SDWLNLPXPDV�� JDOLD� �NRQVWUXNFLQLV�� LU� MDXWUXPDV�� 9HUWLQDQW�
GHPHQFLMRV�NOLQLNLQLǐ�W\ULPǐ�GXRPHQLV�QXVWDW\WD��NDG�GDXJXPD�
LQVWUXPHQWXRþLǐ� WXUL� VDYR� WUǌNXPǐ� LU� UHLNLD� EHQW� GDXJLDX�
GXRPHQǐ��QRULQW�SDWHLNWL�WHVWǐ�WLQNDPXPR�NULWHULMXV��.DGDQJL�
Qơ� YLHQD� Lã� ãLXR�PHWX� YHUWLQLPR� VNDOLǐ� QHDWLWLQND� VWDQGDUWR��
JHULDXVLR� J\G\PR� UH]XOWDWǐ� YHUWLQLPDV� \UD� VXWDUWLQLV�� %H� WR��
QXPDWDQW�SULHåDVWƳ�VWXGLMRPV�DWPHVWL��NXULRV�UHPLDVL�VSHFL¿QLX�
DWVDNR� YHUWLQLPX�� ãLV� VSUHQGLPDV� WDLS� SDW� EǌWǐ� SULLPWLQDV��
1RULQW� VXPDåLQWL� PDWDYLPR� QHVơNPHV�� WXUL� EǌWL� YHUWLQDPDV�
VNDOơV� SDWYLUWLQLPR� ODLSVQLV� �W�\�� REMHNW\YXPDV�� WHVWR�UHWHVWR�
SDWLNLPXPDV�� SDWLNLPXPDV� WDUS� YHUWLQWRMǐ�� NRQVWUXNFLQơ�
JDOLD��NRQYHUJHQFLQơ�JDOLD��SULWDLNRPXPR�DSLPWLV��SY]���OLJRV�
VXQNXPR� VWDGLMD�� QRUPDOǌV� URGLNOLDL� SDJDO� LQWHUHVǐ� JUXSHV��
QXVWDW\WDV�MDXWUXPDV�SRN\þLDPV�DWSDåLQWL��

9HUWLQWRMR� PRN\PDV�� $WOLHNDQW� YHUWLQLPą� SDJDO� VNDOĊ��
UHLNDOLQJL� NYDOL¿NXRWL� YHUWLQWRMDL�� 'HMD�� QơUD� VWDQGDUWL]XRWǐ�
YHUWLQWRMǐ� PRN\PR� PHWRGLNǐ�� -HL� Lã� YLVR� SDPLQLPD�� WDL� WLN�
SDSUDVWDL� SDå\PLPD�� NDG� VWXGLMRMH� EXYR� DWOLNWDV� YHUWLQWRMǐ�
PRN\PDV��âLV�PHWRGRORJLQLV�WUǌNXPDV�OHPLD�åHPą�SDWLNLPXPą�
WDUS� YHUWLQWRMǐ� LU� EORJą� WHVWR�UHWHVWR� SDWLNLPXPą�� -LV� GLGLQD�
WLNLP\EĊ��NDG�HVDPDV�YHLNVPLQJXPDV�QHEXV�DSWLNWDV�

6NDOLǐ� WUǌNXPDL�� 'DåQLDXVLDL� UH]XOWDWDPV� YHUWLQWL�
QDXGRMDPRV� VNDOơV� WXUL� WUǌNXPǐ�� SY]��� ÄJULQGǐ³� LU� ÄOXEǐ³�
SRYHLNƳ��PDåą� MDXWUXPą� LU� EORJą�REMHNW\YXPą�±�YLVD� WDL� JDOL�
NHQNWL� VNDOơV� SDJUƳVWXPXL�� .DL� NXULH� GDåQLDXVLDL� QDXGRMDPǐ�
VNDOLǐ� DVSHNWDL� JDOL� GDU\WL� GLGHOĊ� ƳWDNą�� \SDþ� LQWHUSUHWXRMDQW�
W\ULPR�GXRPHQLV��

9HUWLQDQW� SDåLQLPR� IXQNFLMDV� QDXGRMDPD� $O]KHLPHULR�
OLJRV�YHUWLQLPR�VNDOơV�3DåLQLPR�IXQNFLMǐ�VN\ULXV��$'$6�FRJ��
5RVHQ� LU� NW��� ������� 3DJULQGLQLV� VNDOơV� NRN\EơV� URGLNOLV� \UD�
WDL��NDG�WD�SDWL�VNDOơ�EXV�QDXGRMDPD�NLHNYLHQRV�VWXGLMRV�PHWX�
�SY]���MHL�QDXGRMDPDV�FROLV��WDL�YLVDGD�WXUL�EǌWL�WR�SDWLHV�LOJLR���
9LV�GơOWR��DWOLHNDQW�GDXJXPD�W\ULPǐ�LU�QDXGRMDQW�$'$6�&RJ�
VNDOĊ��QDXGRMDPRV�VNLUWLQJRV�ãLRV�VNDOơV�Dã\V��*UHWD�LãOLHND�LU�
VNDOơV�SULHPRQLǐ�JDP\ERV�SUREOHPD��NDL�XåGXRW\MH��VXVLMXVLRMH�

��OHQWHOơ��0HWRGDL��UHNRPHQGXRWLQL�NOLQLNLQLǐ�W\ULPǐ�UH]XOWDWDPV�ƳYHUWLQWL

$XWRULXV *XW]PDQQ�LU�NW���������(,6 0D\HX[�LU�6DQR������ %XUQV�LU�NW�������

$WNU\þLDL ,ãEUDXNLPR�Lã�W\ULPǐ�YHUWLQLPDV ,ãEUDXNLPR�Lã�W\ULPǐ�SURFHQWDV��
VXVLMĊV�VX�QHSDJHLGDXMDPDLV�
UHLãNLQLDLV

3DåLQWLQơV�
IXQNFLMRV

3DåLQLPR�IXQNFLMǐ�JHULQLPDV 3RN\þLR�SURFHQWDV�J\G\PR�
JUXSơMH��O\JLQDQW�VX�ED]LQLX�URGLNOLX�
�NRUHJXRWDV�SDJDO�EHW�NRNƳ�SRN\WƳ�
SODFHER�JUXSơMH�

3DJHUơMLPDV�VWDELOL]DYLPDV�PDåHVQLV�
QHL�WLNơWLQD�EORJơMLPDV���DUED ���
DUED���DUED� ���DUED��DUED ��WDãNDPV�
SDJDO�$'$6�FRJ��SOLXV�YLHQD�NLWD�VIHUD

.LWRV�VIHURV .DVGLHQLR�J\YHQLPR�DNW\YXPR�
SDJHUơMLPDV

%HQGURV�
IXQNFLMRV

%HQGUǐMǐ�IXQNFLMǐ�LU�SDåLQLPR�
IXQNFLMǐ�SDJHUơMLPDV

3DJHUơMLPDV�DUED�SDJHUơMLPDV�EH�
SRN\þLǐ�YHUWLQDQW�SDJDO�EHQGUąMƳ�DWVDNą

*\G\PR�UHNRPHQGDFLMRV
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VX�GDLNWR�SDYDGLQLPX��QHƳPDQRPD�SDVWRYLDL�QDXGRWL�Wǐ�SDþLǐ�
REMHNWǐ�� 7RGơO� NDL� NXULXRVH� W\ULPXRVH� QDXGRMDPRV� REMHNWǐ�
QXRWUDXNRV��%H� WR��QDXGRMDPRV� VNDOơV� LOJLV�NLQWD�QXR���� LNL�
��� DãLǐ�� R� WDL� WXUL� ƳWDNRV� YHUWLQLPR� UH]XOWDWDPV�� 1HSDLVDQW�
WR�� 5RVHQ� ƳURGơ� ����� VNDOơV� EDOR�PDåơMLPą� SHU� ��� VDYDLþLǐ�
J\G\PR� LU� ���� EDOR�PDåơMLPą� SHU� ��PơQHVLXV�� 6WHUQR� LU� NW��
�������ƳURGơ�URGLNOLR�VXPDåơMLPą�QXR��±���EDOǐ�SHU�YLHQHULXV�
PHWXV�� 9LV� GơOWR�� YHUWLQDQW� LOJHVQƳ� ODLNą�� PLQơWǐ� SRN\þLǐ�
QHQXVWDW\WD� PHGLNDPHQWLQLXRVH� W\ULPXRVH� SODFHER� JUXSơV�
SDFLHQWDPV�� 3R� �� PơQ�� SODFHEX� J\G\Wǐ� SDFLHQWǐ� JUXSơMH�
PHWRGRORJLãNDL� WHLVLQJXRVH� W\ULPXRVH� YLGXWLQLV� VNDOơV� EDOǐ�
SRN\WLV� YDULMDYR� QXR� SDJHUơMLPR� ���� EDOR� LNL� SDEORJơMLPR�
GDXJLDX� QHL� �� EDODLV�� 6WXGLMRPV�� NXULǐ� WUXNPơ� \UD� SXVơV�
PHWǐ�� $'$6�FRJ� VNDOơMH� QXVWDW\WDV� UHLNãPLQJDV� WLQNDPR�
QDXGLQJXPR� URGLNOLV� \UD� �� EDODL� YHUWLQDQW� URGLNOƳ� J\G\PR�
SDEDLJRMH� LU� SDO\JLQXV� VX� SODFHER� JUXSH� �0DLVWR� LU� YDLVWǐ�
NRQWUROơV� WDUQ\ED�� )'$�� ������� 'DXJXPD� VWXGLMǐ� SDWHLNLD�
ODEDL� QHå\PLXV� SDJHUơMLPR� UH]XOWDWXV�� NXULH� \UD� PDåLDX� ��
EDOǐ��$NLYDL]GX�� NDG� VXPDåơMLPDV� SULNODXV\V� QXR� SDFLHQWR�
OLJRV�VWDGLMRV��NXUL�EXYR�QXVWDW\WD�YHUWLQLPR�SUDGåLRMH��7DLJL��
UHDOXV�VXPDåơMLPDV�JDOL�WXUơWL�å\PLDL�GLGHVQƳ�NLQWDPXPą��-DX�
SDWL�$/� LU� NLWǐ� GHPHQFLMǐ� QDWǌUDOL� LVWRULMD� URGR� GLGåLXOƳ� ãLǐ�
OLJǐ�KHWHURJHQLãNXPą��âL�OLJRV�QDWǌUDOLRV�HLJRV�ƳYDLURYơ�GDUR�
QHLJLDPą�SRYHLNƳ��NDL�UHLNLD�SDO\JLQWL�ƳYDLULXRVH�NOLQLNLQLXRVH�
W\ULPXRVH�QXVWDW\Wą�YDLVWǐ�HIHNW\YXPą���'HPHUV�LU�NW���������

7UXPSD�SDåLQLPR�IXQNFLMǐ�YHUWLQLPR�VNDOơ��0LQL�0HQWDO�
6WDWXV�([DPLQDWLRQ��006(�� �)ROVWHLQ� LU� NW��� ������ SDWL� WXUL�
GDXJ�WUǌNXPǐ��1DXGRMDPD�GDXJ�ƳYDLULǐ�YHUVLMǐ��GơO�WR�JDXQDPL�
VNLUWLQJL� UH]XOWDWDL� �.DLVHU� LU� NW��� ������� 1RULQW� QXVWDW\WL�
DQNVW\YąMą� GHPHQFLMRV� VWDGLMą�� VNDOơV� MDXWUXPDV� \UD� PDåLDX�
���SURF���%OHVVHG�LU�NW���������,KOLU�LU�NW���������������:KLWH�
LU�NW���������:LQG�LU�NW����������1RULQW�ƳYHUWLQWL�OLJRV�HLJą�EHL�
J\G\PR� YHLNVPLQJXPą�� ML� QHSDNDQNDPDL� WLNVOL� �&ODUN� LU� NW���
������� 5HNRPHQGXRWD� QHWJL� QHQDXGRWL� ãLRV� VNDOơV� �:LOFRFN�
LU� NW��� ������� 'LGHOLV� 006(� NLQWDPXPDV� ODEDL� VXQNLQD�
YHLNVPLQJXPR�YHUWLQLPą�� Ä*ULQGǐ� LU� OXEǐ³� SRYHLNLV� WDLS� SDW�
NDLS�åHPDV�QXRVHNOXPR�LU�OLQLMLQLV�VDQW\NLV�EHL�OLJRV�VXQNXPR�
VNLUWXPDL�WXUL�ƳWDNRV�YHUWLQLPR�URGLNOLDPV�

%DQGDQW� LãPDWXRWL� NLWXV� NLQWDPXRVLXV�� WRNLXV� NDLS��
SDFLHQWR�HOJHV\V��JDOL�EǌWL�GDU�VXGơWLQJLDX��6LPSWRPǐ�DWVLUDQGD�
LU�LãQ\NVWD�HVDQW�QDWǌUDOLDL�OLJRV�HLJDL��WDLS�SDW�NLQWD�LU�VąVDMRV�
VX� OLJRV�VXQNXPX��'ơO�PDåR�VNDOơV�JDOLRV�URGLNOLR��YHUWLQDQW�
NDVGLHQLQơV� YHLNORV� �$'/��� J\YHQLPR� NRN\EơV� URGLNOLXV��
ãLH� URGLNOLDL� WXUL� EǌWL� LQWHUSUHWXRMDPL� GDXJ� DWVDUJLDX�� %H� WR��
ãLǐ� NLQWDPǐMǐ� YHUWLQLPDV� DWOLHNDPDV� QDXGRMDQW� NLWR� DVPHQV�
LQIRUPDFLMą��W�\��SDFLHQWR�VODXJ\WRMǐ�SDWHLNWL�GXRPHQ\V��NXULǐ�
WLNVOXPDV�JDOL�EǌWL�ƳYDLUXV�

3UREOHPRV�VX�DOWHUQDW\YLDLV�PDWDYLPDLV��1RUơGDPL�ƳYHLNWL�
WUǌNXPXV��NXULǐ�DWVLUDQGD�GơO�QHSDNDQNDPDL�SDJUƳVWǐ�NOLQLNLQLǐ�
YHUWLQLPR�VNDOLǐ��UHNRPHQGXRMDPD�DWOLNWL�PLUWLQJXPR�LU�ODLNR��
SUDOHLVWR� VODXJRV� QDPXRVH�� YHUWLQLPą� �,4:L*�� ������� âLH�
SDUDPHWUDL� WDLS� SDW� \UD� VXWDUWLQLDL�� SY]��� SULNODXVRPDL� QXR�
HVDPǐ�OLJRV�VLPSWRPǐ��EXYLPDV�VODXJRV�QDPXRVH�JDOL�WXUơWL�LU�
WHLJLDPą��LU�QHLJLDPą�EDLJWƳ�

âLXR�PHWX�WUǌNVWD�YLVXRWLQDL�SULSDåLQWR�VWDQGDUWR�YHUWLQWL�
YDLVWXV��NXULH�YHLNLD�SDJULQGLQĊ�OLJą��O\JLQDQW�SDJDO�NOLQLNLQLǐ�
VLPSWRPǐ� PDåơMLPą� OLJRV� PHWX��� 'ơO� WR� WRNLRV� SULHåLǌURV�
LQVWLWXFLMRV�NDLS�(0($�LU�)'$�\SDþ�VXVLGRPơMR�SRWHQFLDOLǐ�
SDNDLWLQLǐ� å\PHQǐ�� NXULǐ� SRYHLNLV� OLJDL� LU� $/� UL]LNDL�

ƳURG\WDV� DQWULQLDLV� SUHYHQFLQLDLV� $/� W\ULPDLV�� QDXGRMLPX�
�%URLFK���������%LRå\PHQ\V�LãVNLUWL�Lã�OLNYRUR�LU�NUDXMR�DUED�
QHXURYL]XROLQLǐ�W\ULPǐ�GXRPHQ\V�ãLXR�DVSHNWX�JDOơWǐ�WXUơWL�
GLGHOĊ�UHLNãPĊ��âLH�å\PHQ\V�EXV�QDXGLQJL�WLN�WXR�DWYHMX��MHL�EXV�
WDLNRPL�NDUWX�PDWXRMDQW�LU�NOLQLNLQLXV��LU�QHXURSVLFKRORJLQLXV�
SRN\þLXV��EHW�Lã�GDOLHV�JDOL�EǌWL�QDXGLQJL�DWVNLULDQW�VLPSWRPLQƳ�
J\G\PR� SRYHLNƳ� QXR� OLJą� PRGL¿NXRMDQþLR� SRYHLNLR�� 7DLJL��
NLHN�LOJDL�PXPV�EXV�QHåLQRPD�ãLǐ�OLJǐ�HVPLQơ�SULHåDVWLV��WLHN�
DLãNLQLPDL�DSLH�ELRå\PHQLV�LãOLNV�VXGơWLQJL�

./,1,.,1,Ǐ�7<5,0Ǐ�9(57,1,02�67$7,67,1,$,�
$63(.7$,
3LUPLDXVLD�EǌWLQD�SDãDOLQWL�QHSDJHLGDXMDPXV�ƳVLWHUSLDQþLXV�

GXRPHQLV�� 'DåQL� W\ULPǐ� GL]DLQR�� PHWRGLNRV� LU� VWDWLVWLNRV�
QHWLNVOXPDL� �$OWPDQQ�� ������� 1HPDåDL� YHLNVQLǐ�� NXULH� JDOL�
WUXNG\WL� GDU\WL� EHW� NRNLDV� LãYDGDV�� 'HMD�� QHWJL� DSPRN\WL�
UHFHQ]HQWDL� QHQXVWDWR� ãLǐ� WUǌNXPǐ� �6FKURWHU� LU� NW��� �������
7DLJL��EXYR�UHNRPHQGXRWD�JHULQWL�VWUDLSVQLǐ�NRN\EĊ��+RSHZHOO�
LU�NW���������=ZDUHQVWHLQ�LU�NW���������

$WOLHNDQW� GHPHQFLMRV� W\ULPXV�� -$'$'� VNDOơ� �-DGDG�
LU� NW��� ������ DUED� &216257� NODXVLP\QDV� �0RKHU� LU� NW���
������ QHDWVSLQGL� YLVǐ� WLHVLRJLDL� VX� OLJD� VXVLMXVLǐ� NULWHULMǐ��
6,*1�����:HOOV�LU�NW���������ODELDXVLDL�DWLWLQND�VYDUELDXVLXV�
DVSHNWXV�� 7DþLDX� ãLRV� VNDOơV� QDXGRMLPDV� UHLNDODXMD� JLODXV�
PHWRGRORJLQLR� SDþLRV� VWXGLMRV� LU� MRV� GHWDOLǐ� VXSUDWLPR�� %H�
WR��WUǌNVWD�GXRPHQǐ�DSLH�SDWLNLPXPą�WDUS�VNDOLǐ�YHUWLQWRMǐ�LU�
GXRPHQǐ�SDWLNLPXPR�URGLNOLR��6YDUELǐ�YHLNVQLǐ�DWUDQND�\UD�
DSLEHQGULQWD���OHQWHOơMH�

$SWDULDPD� GDXJHOLV� NLWǐ� YHLNVQLǐ�� EHW� JDOLPǐ� SRYHLNLǐ�
UHWDL�QXVWDWRPD��)DUPDNRORJLQLǐ�LQWHUYHQFLMǐ�YHLNVPLQJXPR�
QXVWDW\PDV� GHPHQFLMRV� NOLQLNLQLǐ� W\ULPǐ� PHWX� ODELDX� JDOL�
SULNODXV\WL�QXR�SDVLULQNWRV�DQDOL]ơV�WLSR��$SVNULWDL��SLUPLQLǐ�
GXRPHQǐ�DQDOL]Lǐ�WLSDL�W\ULPXRVH�VNLUVWRPL�Ƴ�GYL�SDJULQGLQHV�
NDWHJRULMDV�����NHWLQWǐ�J\G\WL�DQDOL]ơ��,77��WDLNDQW�ÄSDVNXWLQơV�
VWHEơVHQRV� SHUNơOLPR� Ƴ� SULHNƳ³� �/2&)��PHWRGą�� SDNHLþLDQW�
LãNULWXVLXV� Lã� W\ULPR�SDFLHQWXV�����DWYHMR�VWHEơVHQRV� W\ULPDL�
�2&��DUED�EDLJWLQLDL�W\ULPDL��&7���,77�SUDQDãXPDL�SULHã�2&�
W\ULPXV�EXYR�LãVDPLDL�SDDLãNLQWL��)HUJXVVRQ�LU�NW����������WDþLDX�
/2&)�PHWRGDV��NDL�SDNHLþLDPL�LãNULWĊ�Lã�W\ULPR�SDFLHQWDL�JDOL�
EǌWL�QH�SDWV�WLQNDPLDXVLDV�HVDQW�OơWLQHL�SURJUHVXRMDQþLDL�OLJRV�
HLJDL�� NXU� QRUPDOL]DYLPDVLV� QơUD� WLNơWLQD� OLJRV� EDLJWLV�� EHW�
ODELDX� WLNơWLQDV� ÄEORJơMLPDV� QXR� SUDGLQLR� URGLNOLR³�� *HUDL�
åLQRPD�� NDG� SDFLHQWR� QHEHQGUDGDUELDYLPDV� QơUD� DWVLWLNWLQLV�
ƳY\NLV��WDLJL��,77�DQDOL]ơ�WXUL�EǌWL�QDXGRMDPD��VLHNLDQW�SDJUƳVWL�
LãYDGDV� DSLH� YDLVWR� YHLNVPLQJXPą� �3RFRFN� LU� $EGDOODK��
�������9DUWRMDQW�NDL�NXULXRV�SULHãGHPHQFLQLXV�SUHSDUDWXV��NDL�
GơO� QHSDJHLGDXMDPǐ� UHLãNLQLǐ� DWNULWXVLǐ� Lã� W\ULPR� SDFLHQWǐ�
VNDLþLXV�EHQGUDL�\UD�GLGHOLV�� R�QHEHQGUDGDUELDYLPR� URGLNOLV�
WDLS� SDW� DXNãWDV�� ,77� DQDOL]ơ� VXPDåLQD� ãDOLãNXPą�� O\JLQDQW�
VX�2&�DQDOL]H�LU�VXPDåLQD�,�WLSR�NODLGRV�WLNLP\EĊ��YHUWLQDQW�
J\G\PR� YHLNVPLQJXPą�� 7DþLDX� ,77�/2&)� DQDOL]ơV� WXUL�
WHQGHQFLMą�SDODQNLDL�YHUWLQWL�J\GRPąMƳ�SRYHLNƳ��MHL�LãNULWLPDV�
GơO� QHSDJHLGDXMDPǐ� UHLãNLQLǐ� \UD� ODELDX� WLNơWLQDV� WDLNDQW�
DNW\Yǐ� J\G\Pą� LU� MHL� SDODQNDXV� UH]XOWDWR� WLNLP\Eơ� \UD�
GLGHVQơ�QHL� DWOLNWDV� DQNVWHVQLV� SDVNXWLQLV� ÄYHUWLQLPDV³��$EL�
VąO\JRV� Lã� HVPơV� \UD� WLNOLQJRV� J\GDQW� SULHãGHPHQFLQLDLV�
PHGLNDPHQWDLV�� 7DLJL�� RSWLPDOL� DQDOL]ơ�� NDL� \UD� GLGHOLV�
WUǌNXPDV�WROHVQLǐ�WĊVWLQLǐ�YL]LWǐ��YDGRYDXMDVL�DELHP�DQDOL]ơV�
EǌGDLV�LU�LHãNR�ORJLãNXPR��7DþLDX�SDO\JLQWL�VX�QHVơNPơPLV��
SDVLWDLNDQþLRPLV� NOLQLNLQLXRVH� W\ULPXRVH�� WUǌNXPDL�

5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����
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VWDWLVWLQơMH�DQDOL]ơMH�YHUWLQDPDL�NDLS�ƳY\NLDL��ƳY\NĊ�SR�IDNWR��
7DL� UHLãNLD�� NDG� SULHãLQJDL� QHL� WUǌNXPDL� DWOLHNDQW� NOLQLNLQƳ�
W\ULPą�� VWDWLVWLQLV� VXVLOSQLQLPDV� MXRV� JDOL� QHW� VXPDåLQWL� LNL�
PLQLPXPR��R�SHUVNDLþLDYXV�UH]XOWDWDL�EXV�JDXQDPL�WLNVOHVQL��

'DEDUWLQLV� NOLQLNLQLǐ� W\ULPǐ� WLSDV� QHOHLGåLD� UHJLVWUXRWL�
QHSDJHLGDXMDPǐ�UHLãNLQLǐ��NXULǐ�GDåQLV�\UD�GLGHOLV�EHQGURMRMH�
SRSXOLDFLMRMH�� .ODLGLQJD� QXRPRQơ�� NDG� NOLQLNLQLXRVH�
W\ULPXRVH� YDUWRMDPL� YDLVWDL� WXUL� EǌWL� VDXJǌV� LU� YHLNVPLQJL�
NDLS� LU�SDW\V� W\ULPDL�\UD�VDXJǌV�LU�YHLNVPLQJL�EHW�NRNLRPLV�
DSOLQN\EơPLV��/DVDJQD���������,NLNOLQLNLQLǐ�W\ULPǐ�SREǌGLV�
SDGDUR� VXGơWLQJą� ƳYHUWLQWL� YDLVWǐ� QDXGą� WDLS� YDGLQDPǐMǐ�
SRWHQFLDOLǐ� YDUWRWRMǐ� SRSXOLDFLMDL�� QHV� NULWHULMDL�� ULERMDQW\V�
ƳWUDXNLPą� Ƴ� NOLQLNLQƳ� W\ULPą�� QHEǌWLQDL� DWVSLQGL� GHPHQFLMD�
VHUJDQþLXV� SDFLHQWXV� Lã� HVPơV�� 'ơO� VDYR� SREǌGåLR� NDL�
NXULH� QHSDJHLGDXMDPL� UHLãNLQLDL� QơUD� OHQJYDL� QXPDWRPL�� LU�
WRGơO� NDL� NXULXRVH� W\ULPXRVH� QHWLNULQDPL�� )DUPDNRORJLQLR�
EXGUXPR� VLVWHPRV� ƳJ\YHQGLQLPDV� SDWYLUWLQD� SRUHLNƳ� LU�
DWHLW\MH�¿NVXRWL�SDVLUHLãNLDQþLXV�QHSDJHLGDXMDPXV�UHLãNLQLXV��
QHW� WDLV� DWYHMDLV�� NDL� QHEXYR� UHLNDODXMDPD� MXRV� QXVWDW\WL�
W\ULPǐ� PHWX�� 1HSDJHLGDXMDPL� UHLãNLQLDL� JDOL� EǌWL� VXQNLDL�
SURJQR]XRMDPL�DUED�QXPDWRPL�LU�¿NVXRMDPL�WLN�WXR�DWYHMX��MHL��
UHPLDQWLV� NOLQLNLQLR� W\ULPR� SURWRNROX�� QXPDW\WD� UHJLVWUXRWL�
ãLXRV� ƳY\NLXV�� (J]LVWXRMD� ULERWDV� VNDLþLXV� VWDQGDUWL]XRWǐ�
LQVWUXPHQWXRþLǐ�� QRULQW� SDWLNLPDL� ¿NVXRWL� ãLXRV� UHLãNLQLXV��
6DYĊV� YHUWLQLPR� VNDOLǐ� SDWLNLPXPDV� åPRQơPV�� NXULǐ�
SDåLQLPR� IXQNFLMRV� VLOSQơMLPX� \UD� SRWHQFLDOL� SUREOHPD�� -HL�
VNDOHV� SLOGR� VODXJ\WRMDV�� DWVDN\Pǐ� VXEMHNW\YXPDV� WXUL� EǌWL�
SULSDåLQWDV��%H� WR�� GDXJHOLV� W\ULPǐ�JDOL� EǌWL� QHSDNDQNDPRV�
JDOLRV�� QRULQW� DSWLNWL� QHSDJHLGDXMDPXV� UHLãNLQLXV�� NXULǐ�
GDåQLV�\UD��������LU�PDåHVQLV�

1HWLQNDPDV�UH]XOWDWǐ�DLãNLQLPDV
1RULQW� DWPHVWL� ÄHXIRULãNDV� KLSHULQWHUSUHWDFLMDV³�� EǌWLQD�

VWUDLSVQLǐ� LãYDGǐ� LU� DXWRULǐ� åRGLQơV� DWDVNDLWRV� SULHåLǌUD�
�*LOVWDG�LU�)LQXFDQH��������

��OHQWHOơ��9HLNVQLDL��NXULH�ULERMD�GHPHQFLMRV�NOLQLNLQLǐ�W\ULPǐ�LãYDGDV

1HVơNPơ ,ãYDGRV�ULERWRV��QHV�

3HU�PDåD�JDOLD (VDPDV�YHLNVPLQJXPDV�JDOL�OLNWL�QHQXVWDW\WDV
+HWHURJHQLãNRV�JUXSơV (VDPDV�YHLNVPLQJXPDV�JDOL�OLNWL�QHQXVWDW\WDV
*UXSơV�VNLULDVL�ODELDX�QHL�WLULDPL�G\GåLDL $WVLUDQGD�NLQWDPRV�UHLNãPơV
$WVLWLNWLQơ�DWUDQND�QHDGHNYDWL�DUED�QHDWOLNWD $WVLUDQGD�NLQWDPRV�UHLNãPơV
8åDNOLQLPDV�QHDGHNYDWXV�DUED�QHDWOLNWDV $WVLUDQGD�NLQWDPRV�UHLNãPơV
'LDJQR]ơ�QHDWLWLQND�WDUSWDXWLQLǐ�NULWHULMǐ 'LGHOLV�NLQWDPXPDV
1HåLQRPDV�OLJRV�VXQNXPDV 'LGHOLV�NLQWDPXPDV
0DåDV�SDFLHQWǐ�VNDLþLXV�W\ULPǐ�FHQWUH��SY]������ 'LGHOLV�NLQWDPXPDV
1HåLQRPDV�W\ULPR�FHQWUǐ�VNDLþLXV $NLYDL]GX
3VLFKRPHWULQLDL�WHVWDL�QHƳWHLVLQWL 'LGHOLV�NLQWDPXPDV
7HVWǐ�DSULERMLPDL�QHƳYHUWLQWL $NLYDL]GX
1ơUD�VSHFLDOXV�YHUWLQWRMǐ�PRN\PR 9HUWLQLPDL�QHSDWLNLPL
6WDWLVWLQLǐ�VNDLþLDYLPǐ�QHVơNPơV $NLYDL]GX
1HVơNPLǐ�SHUYHUWLQLPDV $NLYDL]GX
1ơUD�Į�NRUHNFLMRV ƲVLYDL]GXRMDPDV�UHLNãPLQJXPDV
9DUWRMLPDV�NLWǐ�SULHãGHPHQFLQLǐ�YDLVWǐ 'LGơMD�LãNUDLS\PDL
9DUWRMLPDV�NLWǐ�SVLFKRDNW\YLǐMǐ�YDLVWǐ 'LGơMD�LãNUDLS\PDL
6NLUWLQJDV�QXE\UơMLPDV 6XSDLQLRWL�UH]XOWDWDL
7DLN\WDV�SDVNXWLQơV�VWHEơVHQRV�SHUNơOLPDV�Ƴ�SULHNƳ 3HUYHUWLQWDV�YDLVWǐ�SRYHLNLV

5(=8/7$7$,
.OLQLNLQLDL� W\ULPDL�� NXULH� DWLWLQND� UHNRPHQGXRMDPXV�

PHWRGLQLXV� NULWHULMXV�� \UD� WLQNDPL� YHUWLQWL� SHQNLV� SUHSDUDWXV�
��� OHQWHOơ��� 3HQNL� SULHãGHPHQFLQLDL� PHGLNDPHQWDL� SULNODXVR�
WULPV� VNLUWLQJRPV� PHGåLDJǐ� NODVơPV�� W�\�� FKROLQHVWHUDVơV�
LQKLELWRULDPV�� 10'$� ±� UHFHSWRULǐ� PRGXOLDWRULDPV� LU�
¿WRWHUDSLMDL�� 'RQHSH]LOLV�� JDODQWDPLQDV� LU� ULYDVWLJPLQDV� \UD�
FKROLQHVWHUD]ơV� LQKLELWRULDL�� 0HPDQWLQDV� \UD� 10'$�NDQDOǐ�
PRGXOLDWRULXV��JLQNPHGåLR�HNVWUDNWDV�\UD�DXJDOLQLV�SUHSDUDWDV��

3DSLOGRPRVH� �±��� OHQWHOơVH� �LQWHUQHWH�� \UD� LãVDPLDL�
DSUDã\WRV� YLVRV� UHLNãPLQJRV� VWXGLMRV�� NXULDV� JDOLPD� UDVWL��
ƳVNDLWDQW� VWXGLMǐ� ƳURG\Pǐ� ƳYHUWLQLPą� LU�� UHPLDQWLV� WXR�� GDU\WL�
DWLWLQNDPDV�LãYDGDV��9LVǐ�ƳWUDXNWǐ�W\ULPǐ�DSåYDOJD�SDWHLNLDPD�
��OHQWHOơMH�

$WVLåYHOJLDQW� Ƴ� DWOLNWǐ� W\ULPǐ� GXRPHQLV�� SDWHLNWXV� ��
OHQWHOơMH�� þLD� QơUD� GXRPHQǐ�� NDG� WDP� WLNUL� SDUDPHWUDL�� WRNLH�
NDLS�� GXRPHQǐ� NLOPơ� LU� W\ULPǐ� FHQWUǐ� VNDLþLXV� JDOơMR� WXUơWL�
ƳWDNRV� UH]XOWDWDPV��'DXJXPD�VWXGLMǐ�EXYR�¿QDQVXRWRV�YDLVWǐ�
JDPLQWRMǐ�� Ʋ� DWUDQNRV� NULWHULMXV� EXYR� QXPDW\WD� ƳWUDXNWL�
WLN� NOLQLNLQLXV� W\ULPXV�� DWOLNWXV� SDJDO� WLQNDPDL� SDJUƳVWą�
PHWRGRORJLMą�

'DXJXPD� VWXGLMǐ� W\Uơ� WLULDPǐMǐ� JUXSHV� SDJDO� DPåLǐ��
DPåLDXV� YLGXUNLV� ��±��� PHWǐ�� 6WDQGDUWLQLV� QXRNU\SLV� ±�
SDWLNLPXPDV�DPåLDXV�ULERV�LNL����PHWǐ��ƲURG\Pǐ�SDWLNLPXPDV�
VLOSQơMR� SDFLHQWR� DPåLXL� WROVWDQW� QXR� YLGXWLQLR� DPåLDXV�
URGLNOLR��'DXJHO\MH� W\ULPǐ�OLJRV�VXQNXPR�ODLSVQLV�QXVWDW\WDV�
SDJDO�%HQGUąMą�SDEORJơMLPR�VNDOĊ��*OREDO�'HWHULRUDWLRQ�6FDOH�
*'6�� LU� YDULMDYR� QXR� �� LNL� ���$WVLåYHOJLDQW� Ƴ� YLVDV� VWXGLMDV��
W\UXVLDV� GHPHQFLMDV�� QHQXVWDW\WD� UHLNãPLQJǐ� PHGLNDPHQWǐ�
YHLNVPLQJXPR�VNLUWXPǐ�J\GDQW�$/�DUED�9'�

7DLJL�� DSåYHOJXV� YLVXV� GXRPHQLV�� WRV� SDþLRV�
UHNRPHQGDFLMRV� DSLPV� DEL� OLJDV�� âLH� GXRPHQ\V� WDLS� SDW� JDOL�
EǌWL�SDUHPWL�QDXMDXVLDLV�SDWRORJLQLDLV�W\ULPDLV��åU��DXNãþLDX���
7DþLDX�NRPSHWHQWLQJRV�LQVWLWXFLMRV�DWVNLULD�ãLDV�GYL�LQGLNDFLMDV�
LU�GDåQDL�OLFHQFLMXRMD�PHGLNDPHQWXV�WLN�$/�J\G\WL�

*\G\PR�UHNRPHQGDFLMRV
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6WXGLMRVH�� NXU� EHQW� YLHQDV� SDUDPHWUDV� EXYR� WLUWDV� SDJDO�
PHWRGRORJLQLXV� NULWHULMXV�� DSLEUơåWXV� DQNVþLDX�� QXVWDW\WDV�
YLVǐ�SUHSDUDWǐ�VWDWLVWLQLV�YHLNVPLQJXPDV��7DL�UHLãNLD��NDG�YLVǐ�
YDLVWǐ� YHLNVPLQJXPDV� YLGXWLQLV� �W�\�� QHLãJ\GR�� QHVXVWDEGR�
SURFHVR�� WLN� GDOLDL� SDFLHQWǐ� WDP� WLNUą� ULERWą� ODLNRWDUSƳ�
VLPSWRPDL� SDJHUơMD��� 3DJDO� LQGLYLGXDOLXV� VLPSWRPXV� JDOLPD�
SDULQNWL� JHULDXVLą� WXULPą� YHLNVPLQJą� PHGLNDPHQWą�� 7DþLDX�
SUHSDUDWDL� VNLULDVL� QHSDJHLGDXMDPDLV� UHLãNLQLDLV� ��� OHQWHOơ���
6NLULDQW�J\G\Pą��WXUL�EǌWL�DWVLåYHOJLDPD�LU�Ƴ�QHSDJHLGDXMDPXV�
YDLVWR�VXNHOLDPXV�UHLãNLQLXV��LU�Ƴ�SUHSDUDWR�YHLNVPLQJXPą�

1HSDJHLGDXMDPL�UHLãNLQLDL
'DåQL� �GDåQHVQL� QHL� �� Lã� ���� SDFLHQWǐ�� LU� ODELDX� GDåQL�

�GDåQHVQL� QHL� �� Lã� ��� SDFLHQWǐ�� YDLVWǐ� QHSDJHLGDXMDPL�
UHLãNLQLDL�SDWHLNLDPL���OHQWHOơMH��7\ULPDLV�QHQXVWDW\WD�NLWRNLǐ�
QHSDJHLGDXMDPǐ� UHLãNLQLǐ� DUED� NRQNUHþLǐ� QHSDJHLGDXMDPǐ�
UHLãNLQLǐ�GLGHVQơV�WLNLP\EơV�

5(=8/7$7Ǐ�3$/<*,1,0$6�68�1$8-$86,20,6�
$3ä9$/*20,6�,5�0(7$$1$/,=Ơ0,6
&KROLQHVWHUD]ơV�LQKLELWRULDL
ƲURG\WDV�SKLVRVWLJPLQR�YHLNVPLQJXPDV�J\GDQW�GHPHQFLMą�

�åU�� DSåYDOJą� 0|OOHU� LU� NW��� ������� .LWRV� PHGåLDJRV� EXYR�
VXNXUWRV�JHULDPRVLRPLV�YDLVWǐ�IRUPRPLV��7U\V�FKROLQHVWHUD]ơV�
LQKLELWRULDL� YDUWRWL� GHPHQFLMDL� J\G\WL�� GRQHSH]LOLR��
JDODQWDPLQR� LU� ULYDVWLJPLQR� SDSUDVWDL� VNLULDPD� PDåD� GR]ơ�
LU� ML� SDODLSVQLXL� GLGLQDPD�� NRO� LãU\ãNơMD� QHSDJHLGDXMDPL�
UHLãNLQLDL��$SåYDOJLQLQNDL�SDEUơåLD�FKROLQHVWHUD]ơV�LQKLELWRULǐ�
YHLNVPLQJXPą��&OHJJ�LU�NW���������%LUNV�LU�NW���������,4:L*�
������ 3UYXORYLF� LU� NW��� ������� 0RNVOLQLDL� W\ULPDL� URGR�� NDG�
\UD� LQGLYLGXDOLRV� FKROLQHVWHUD]ơV� LQKLELWRULǐ� QXR� GR]ơV�
SULNODXVRPRV� VąVDMRV�� .LHNYLHQDP� � \UD� LQGLYLGXDOL� GR]ơ��
NXUL� SHU� PDåD�� NDG� SDVLUHLNãWǐ� ODXNLDPDV� SRYHLNLV�� 6NLULDQW�
GLGHVQơPLV� GR]ơPLV� SDåLQLPR� IXQNFLMRV� SDJHUơV�� -HL� ãL� GR]ơ�
EXV�GLGLQDPD�WROLDX��SDJHUơMLPR�QHEXV��DWVLUDV�QHSDJHLGDXMDPǐ�
UHLãNLQLǐ� �,KO� LU� NW��� ������� .LHNYLHQDP� SDFLHQWXL� WLNVOLQJDV�
WLWUDYLPDV� LNL� YHLNVPLQJRV� GR]ơV�� .OLQLNLQLǐ� W\ULPǐ� PHWX�
GR]ơ� \UD� GLGLQDPD� OơWDL�� EHW� QHWLWUXRMDPD�� %H� WR�� W\ULPǐ�
PHWX� QơUD� VLVWHPLQJDL� DWPHWDPL� YLVL� SUHSDUDWDL�� VXNHOLDQW\V�
DQWLFKROLQHUJLQLXV� QHSDJHLGDXMDPXV� UHLãNLQLXV�� 7DLJL�� GDOLV�
UH]XOWDWǐ� JDOL� EǌWL� SULVNLUWD� SDJHUơMLPXL�� VąO\JRWDP� LãQ\NXV�
QHSDJHLGDXMDPLHPV�UHLãNLQLDPV�

0HPDQWLQDV�� *\GDQW� PHPDQWLQX� YLGXWLQLR� VXQNXPR� LU�
VXQNLDV� GHPHQFLMDV�� QDXMDXVLRV� DSåYDOJRV� LU� PHWDDQDOL]ơV�
SDWYLUWLQD�LãYDGDV��*DXWKLHU�LU�NW����������)HUULV�LU�NW���������

*LQNPHGåLR� HNVWUDNWDV�� *LQNPHGåLR� HNVWUDNWR�
QHSULNODXVRPRV� PHWDDQDOL]HV� SDSLOGR� GXRPHQLV��
SDWYLUWLQDQþLXV� LãYDGDV� �,4:L*� ������ .DVSHU� LU� 6FKXEHUW�

��OHQWHOơ��9HLNVQLDL��NXULH�ULERMD�GHPHQFLMRV�NOLQLNLQLǐ�W\ULPǐ�LãYDGDV

%HQGULQLV� SDYDGLQLPDV�
�DEơFơOơV�WYDUND�

)XQNFLQơ� NODVL¿NDFLMD� SDJDO� SLUPLQƳ�
IDUPDNRORJLQƳ�YHLNLPą

3UDGLQơ�GR]ơ��PJ�SHU�GLHQą� 6WDQGDUWLQơ� GR]ơ�
�PJ�GLHQDL�

'RQHSH]LQLV &KROLQHVWHUD]ơV�LQKLELWRULXV ��PJ�PDåLDXVLDL���VDYDLWHV ��
*DODQWDPLQDV &KROLQHVWHUD]ơV�LQKLELWRULXV ��PJ���VDYDLWHV ��±��
*LQNPHGåLR� HNVWUDNWDV�

(*E���
âDNQLHV� LãWUDXND�� PLWRFKRQGULMǐ�

SURWHNWRULXV
��� ���

0HPDQWLQDV *OLXWDPDWR�UHFHSWRULǐ�PRGXOLDWRULXV ��PJ��NDV�VDYDLWĊ�GLGLQDQW�SR���PJ� ��

5LYDVWLJPLQDV &KROLQHVWHUD]ơV�LQKLELWRULXV ����PJ�SOHLVWUDV ���

������:DQJ�LU�NW���������

/\JLQDPRVLRV�VWXGLMRV
1HDWOLNWD� W\ULPǐ�� URGDQþLǐ� FKROLQHVWHUD]ơV� LQKLELWRULǐ�

SUDQDãXPą�SULHã�PHPDQWLQą�DUED�JLQNPHGåLR�HNVWUDNWą�� DUED�
SULHãLQJDL�

6ąQDXGǐ�HIHNW\YXPDV
*\G\PDV� SULHãGHPHQFLQLDLV� SUHSDUDWDLV� VXPDåLQV� OLJRV�

J\G\PR�LãODLGDV��:LPR�LU�NW���������

.LWD�SULHãGHPHQFLQơ�IDUPDNRWHUDSLMD
'LGHOơV� JUXSơV� SUHSDUDWǐ� VX� VNLUWLQJDLV� YHLNLPR�

PHFKDQL]PDLV�EXYR� WLUWRV�DWOLHNDQW�EHQW�SR�YLHQą�DWVLWLNWLQơV�
DWUDQNRV� NRQWUROLXRMDPąMƳ� NOLQLNLQƳ� W\ULPą�� 'HMD�� \UD� WLN�
QHLãVDPǌV�DUED�SULHãWDULQJL�ãLǐ�SUHSDUDWǐ�YHUWLQLPR�ƳURG\PDL��
,QWUDYHQLãNDL�VNLULDPDV�FHUHEUROLVLQDV��QHXURWUR¿QLV�VPHJHQǐ�
HNVWUDNWDV�� YLHQDPH� W\ULPH� SDJHULQD� EHQGUąVLDV� IXQNFLMDV� LU�
NDVGLHQĊ�YHLNOą��*\GDQW�$/��EXYR�SDWHLNWD�NHOHWDV�QHLJLDPǐ�
W\ULPǐ�UH]XOWDWǐ�� ƳVNDLWDQW�$.7+�DQDORJą�'*$93��QRRWURSą�
DQLUDFHWDPą�� %0<���� ������ LU� SLUDFHWDPą�� GX� W\ULPDL±�
IRVIDWLGLO� VHULQą�� .LWL� DWVLWLNWLQơV� DWUDQNRV� NRQWUROLXRMDPǐMǐ�
NOLQLNLQLǐ�W\ULPǐ�DXWRULDL�QHLJLDPDL�DSUDãơ�10'$�UHFHSWRULǐ�
VWLPXOLDWRULǐ� FLFORVHULQą�� EHVLSLULGLQą� LU� PLODFHPLGą��
+LGHUJLQDV� EXYR� QHYHLNVPLQJDV� YDUWRMDPDV� �� PJ� SHU� SDUą�
LU� VXNơOơ� VLOSQą� DWPLQWLHV� SDJHUơMLPą� YDUWRMDQW� �� PJ� SHU�
GLHQą� GR]Ċ�� EHW� QHDWLWLNR� D� SULRUL� QDXGLQJXPR� VWDQGDUWǐ��
3DFLHQWDPV�� YDUWRMDQWLHPV� DFHWLO�/�NDUQLWLQą�� SUHSDUDWą�
PHPEUDQǐ� VWDELOL]DWRULǐ�� QXVWDW\WDV� VLOSQHVQLV� PDåơMLPDV�
SHU� YLHQHULǐ� PHWǐ� ODLNRWDUSƳ� �� Lã� ��� QHXURSVLFKRORJLQLǐ�
PDWDYLPǐ�� WDþLDX� YDLVWDV� EXYR� QHHIHNWLQJDV� DQWURMR� W\ULPR�
PHWX�� ,GHEHQRQR�� NRHQ]LPR� 4� DQDORJR� Xå¿NVXRWDV� OHQJYDV�
SDJHUơMLPDV�NHOLXRVH�QHXUR¿]LRORJLQLXRVH�WHVWXRVH�LU�QXVWDW\WD�
UHLNãPLQJǐ� YDLVWR� LU� SODFHER� VNLUWXPǐ� YHUWLQDQW� EHQGUąMD�
QHXUR¿]LRORJLQH�LQVWUXPHQWXRWH��WDþLDX�WLN�DWVNLURVH�VWXGLMRVH��
9DUWRMDQW� VHOHJLOLQą�� QXVWDW\WD� YLGXWLQLǐ� YDLVWR� LU� SODFHER�
VNLUWXPǐ� YHUWLQDQW� SDåLQLPR� IXQNFLMDV� �� PơQ�� VWXGLMRMH� VX�
����SDFLHQWDLV��NXULHPV�GLDJQR]XRWD�QXR�OHQJYR�LNL�YLGXWLQLR�
VXQNXPR�$/��EHW�WR�QHXå¿NVXRWD���PơQ��W\ULPH�VX����SDFLHQWǐ��
0DåRV�QLPRGLSLQR�GR]ơV�����PJ�WULV�NDUWXV�SHU�GLHQą��SDJHULQR�
DWPLQWƳ� �EHW� QH� NLWXV�PDWDYLPXV��� EHW� QH� GLGHVQơV� SUHSDUDWR�
GR]ơV� ����PJ� WULV� NDUWXV� SHU� GLHQą���9LHQDPH� GLGHOơV� LPWLHV�
GYHMǐ�PHWǐ�WUXNPơV�W\ULPH��NXULDPH�VHOHJLOLQDV����PJ�GX�NDUWXV�
SHU� SDUą�� LU� YLWDPLQDV� (� ������79� >Į�WRNRIHUROLV@� GX� NDUWXV�
SHU�GLHQą��å\PLDL�SDLOJLQR�ODLNą�LNL�NRO��O\JLQDQW�VX�SUDGLQLDLV�
PDWDYLPDLV��EXYR�QXVWDW\WDV�NOLQLNLQLV�SDEORJơMLPDV�LU�PDåLDX�
SDFLHQWǐ��J\G\Wǐ�YLWDPLQX�(��EXYR�LQVWLWXFLRQDOL]XRWD��6YDUEX�
WDL�� NDG� QHEXYR� MRNLǐ� ãDOXWLQLǐ� SRYHLNLǐ� YDUWRMDQW� VHOHJLOLQą�
VX� YLWDPLQX� (�� EH� WR�� Qơ� YLHQDV� SUHSDUDWDV� QHSDJHULQR�

5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����
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SDåLQLPR�IXQNFLMǐ��$'$6�&RJ��O\JLQDQW�VX�SUDGLQLX�O\JLX��R�
YDUWRMDQþLǐMǐ�SUHSDUDWą�JUXSơMH�ODELDX�QHVXPDåơMD�QHL�SODFHER�
JUXSơMH�SDJDO�ãLXRV�PDWDYLPR�URGLNOLXV��1RUV�HSLGHPLRORJLQLDL�
GXRPHQ\V� URGR�� NDG� SULHãXåGHJLPLQLDL� SUHSDUDWDL� JDOL�
DSVDXJRWL�QXR�$/��DWOLNWL�WLN�NHOL�W\ULPDL�VX�SULHãXåGHJLPLQLDLV�
SUHSDUDWDLV��9LHQDPH���PơQ��WUXNPơV�W\ULPH�VX�LQGRPHWDFLQX�
Xå¿NVXRWDV� SDåLQLPR� IXQNFLMǐ� VWDELOL]DYLPDV�� WDþLDX� DXWRULDL�
SDWHLNLD�GXRPHQLV�DSLH����SURF��SDFLHQWǐ�LãEUDXNLPą�Lã�W\ULPR��
��PơQ��WUXNPơV�W\ULPDV�GLNORIHQDNX��J\GDQW�$/��URGR�ãLHN�WLHN�
OơWHVQƳ�EǌNOơV�EORJơMLPą��QHUHLNãPLQJą��LU����SURF��DWNULWLPR�
GDåQƳ� GơO� QHSDJHLGDXMDPǐ� UHLãNLQLǐ�� 7LULDQW� FHOHNRNVLEą� LU�
QDWULR� QDSURNVHQą�� $'$37� W\ULPDV� QHƳURGơ� MRNLR� WHLJLDPR�
SRYHLNLR� SDåLQLPR� IXQNFLMRPV�� 3DWHLNWL� QHSDWLNLPL� ƳURG\PDL�
DSLH� QDSURNVHQR� åDOLQJą� SRYHLNƳ� EHL� ãLUGLHV� LU� NUDXMDJ\VOLǐ�
VLVWHPRV� OLJǐ�UL]LND��$'$37�0RNVOLQLǐ� W\ULPǐ�JUXSơ��������
�������1DXMDXVLDV�W\ULPDV�VX�SUHGQL]RORQX��J\GDQW�$/��EXYR�
QHLJLDPDV��(SLGHPLRORJLQLDL�W\ULPDL�URGR��NDG�HVWURJHQDV�JDOL�
EǌWL� DSVDXJD�QXR�$/� LU�� UHPLDQWLV� ãLXR�SDVWHEơMLPX��SDWHLNWD�
WLNLP\Eơ�� NDG� MLV� JDOL� WXUơWL� LU� J\GRPąMƳ� SRYHLNƳ� $/�� 'X�
NOLQLNLQLDL�W\ULPDL�YHUWLQR�3UHPDULQ��YHLNVPLQJXPą�VXOơWLQWL�
SDåLQLPR�IXQNFLMǐ�EORJơMLPą�PRWHULPV��VHUJDQþLRPV�$/��EHW�
GXRPHQ\V�EXYR�QHLJLDPL��.DGDQJL�Qơ�YLHQDV�Lã�ãLǐ�SUHSDUDWǐ�
QHDWLWLQND� :)6%3� GDUER� JUXSơV� QXVWDW\Wǐ� UHLNDODYLPǐ�� MLH�
QHUHNRPHQGXRWLQL�J\G\PXL�

$WHLWLHV�YDLVWǐ�NǌULPDV
7ULMǐ� SDJULQGLQLǐ� SULHãGHPHQFLQLǐ� YDLVWǐ� NODVLǐ� QDXML�

SUHSDUDWDL� GDU� NXULDPL� �SY]��� =7��� NDLS� FKROLQHVWHUD]ơV�
LQKLELWRULXV�� KXSHU]LQDV� $� NDLS� FKROLQHVWHUD]ơV� LQKLELWRULXV��
¿WRIDUPDNRQDV� 0(0� ����� NDLS� 10'$� ±� NDQDOǐ�
PRGXOLDWRULXV���$WVLåYHOJLDQW�Ƴ�WDL��NDG�PHV�QHåLQRPH�ãLRV�OLJRV�
SULHåDVWLHV��GDXJHOLV�NLWǐ�W\ULPǐ�DWOLHNDPL�KLSRWHWLãNDL��'LGHOLV�
GơPHV\V� VXWHONWDV� Ƴ� SORNãWHOLǐ� NLHNLR� VXPDåLQLPą� JDOYRV�
VPHJHQ\VH�� SY]��� LPXQL]XRMDQW�� 3UHSDUDWDL� LU� LPXQL]DFLMD�
EXYR�VXNXUWL��VLHNLDQW�LãYDO\WL�VPHJHQLV�QXR�SORNãWHOLǐ��7DþLDX�
PDQRPD�� NDG� VPHJHQ\V� JDOL� EǌWL� LãYDO\WRV� QXR� SORNãWHOLǐ��
EHW� OLJD� LãOLHND� QHSDNLWXVL� �+ROPHV� LU� NW��� ������� 1DXMǐ�
EDQG\Pǐ�� NXULDQW� SULHãGHPHQFLQLXV� SUHSDUDWXV�� DSåYDOJD�
DWOLNWD� 5LHGHUHU� �������� ,NL� ãLRO� Qơ� YLHQDV� Lã� W\ULPǐ� QHƳURGơ�
SRWHQFLDOR� LãJ\G\WL�DUED�VXVWDEG\WL� OLJą��7DLJL��QDXML�PHWRGDL�
WXUơV�SDGHPRQVWUXRWL�JHUHVQƳ�YHLNVPLQJXPą�DUED�EHQW�PDåHVQƳ�
YDLVWǐ�QHSDJHLGDXMDPǐ�UHLãNLQLǐ�VNDLþLǐ�

.XULDQW� YDLVWXV� GHPHQFLMDL� J\G\WL� YDGRYDXWDVL�
KLSRWH]ơPLV� DSLH� GHPHQFLMRV� SULHåDVWƳ�� 6LHNLDQW� SDDLãNLQWL�
YLVXV�SRN\þLXV��NXULǐ�UDQGDVL�VHUJDQW�GHPHQFLMD��+R\HU�JUXSơ�
SDUHQJơ� LQWHJUXRWą� WHRULMą� �+R\HU�� ������ 6DONRYLF�3HWULVLF� LU�
NW����������+LSRWH]ơV�LãNHOWRV�SDJDO�SDWRORJLQLXV��ELRFKHPLQLXV�
LU� SDWR¿]LRORJLQLXV� SRN\þLXV�� UDVWXV� VHUJDQþLǐMǐ� GHPHQFLMD�
VPHJHQ\VH��âLV�PRGHOLV�JDOơWǐ�EǌWL�QDXGLQJDV�YDLVWǐ�NǌULPXL�

(OJVHQRV�VXWULNLPDL�VHUJDQW�GHPHQFLMD
6HUJDQW� GHPHQFLMD�� GDåQDL� EǌQD� LU� QHXURSVLFKLDWULQLǐ�

VLPSWRPǐ� �$O]KHLPHULV�� ������� /LWHUDWǌURMH� ãLH� VLPSWRPDL�
SULVNLULDPL�SULH�HOJHVLR�SUREOHPǐ�DUED�HOJHVLR�EHL�SVLFKRORJLQLǐ�
VLPSWRPǐ�VHUJDQW�GHPHQFLMD��%36'��DUED�QHXURSVLFKLDWULQLDPV�
VLPSWRPDPV��6LPSWRPǐ�DSåYDOJD�SDWHLNLDPD���OHQWHOơMH�

ƲYDLUǌV�WHVWDL�QDXGRMDPL�QHXURSVLFKLDWULQLDPV�VLPSWRPDPV�
YHUWLQWL�� ,ã� SUDGåLǐ� EXYR� VXNXUWL� $'$6�QRQFRJ� �5RVHQ� LU�
NW��� ������� (OJHVLR� SDWRORJLMRV�� VHUJDQW� $O]KHLPHULR� OLJD��
YHUWLQLPR�VNDOơ��%(+(9(�$'��5HLVEHUJ�LU�NW����������&RKHQ�
0DQV¿HOG�DåLWDFLMRV�DSUDãDV��&0$,��&RKHQ�0DQV¿HOG��������
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&RKHQ�0DQV¿HOG�LU�%LOOLJ��������LU�1HXURSVLFKDLWULQLV�DSUDãDV�
�13,��&XPPLQJV�LU�NW����������1DXGRMDQW�GDXJHOƳ�QDXMǐ�WHVWǐ�
QHƳURG\WD�Mǐ�SUDQDãXPR�SULHã�HVDPXV�WHVWXV�LU�VNDOHV��âLXR�PHWX�
VNLUWLQJXRVH�W\ULPXRVH�QDXGRMDPRV�ƳYDLULRV�VNDOơV��6LPSWRPǐ�
VSHNWUDV��NXUƳ�DSLPD�ƳYDLUǌV�WHVWDL��QHVXWDPSD��%H�WR��VLPSWRPǐ�
DSLEǌGLQLPDL�VNLULDVL��7DLJL��NDL�QHXURSVLFKLDWULQLDL�VLPSWRPDL�
WLULDPL�� QH� YLVDGD� JDOLPD� SDO\JLQWL� UH]XOWDWXV�� 'DåQLDXVLDL�
QDXMDXVLXRVH� W\ULPXRVH� LQVWUXPHQWXRWơV� EXYR� QDXGRMDPRV� LU�
UHNRPHQGDFLMRV�Mǐ�QDXGRMLPXL�\UD�SDVNHOEWRV��*DXWKLHU�LU�NW���
������

.LWą�HWDSą�EXYR�EDQG\WD� UDVWL� VLPSWRPǐ�JUXSHV��VLHNLDQW�
DSUDã\WL� VSHFL¿QLXV� VLQGURPXV�� .DLS� SDY\]G\V�� QDXGRMDQW�
LQVWUXPHQWXRWHV��EXYR�LãVNLUWL�NHWXUL�VLQGURPDL��$DOWHQ�LU�NW���
�������������

��KLSHUDNW\YXPDV��VXMDXGLQLPDV��DJUHVLMD��QHVLYDOG\PDV��
GLUJOXPDV��QHQRUPDOXV�MXGHVLQLV�HOJHVƳ��HXIRULMD��

��DIHNWLQLDL�VLPSWRPDL��GHSUHVLMD��QHULPDV���
��SVLFKR]ơ��NOLHGHVLDL��KDOLXFLQDFLMRV���
��DSDWLMD��DEHMLQJXPDV��DSHWLWR�LU�YDOJ\PR�VXWLNLPDL��

.DL� QDXGRMDPRV� ODELDX� VSHFL¿QơV� VNDOơV�� SY]��� &0$,��
JDOLPD� SDWHLNWL� LãVDPHVQĊ� GLIHUHQFLDFLMą� �5DELQRZLW]� LU� NW���
������� 7DþLDX� VNLUVW\PDLV� VLQGURPDLV� JDOL� VXWHLNWL� GDXJLDX�
SUDNWLQLǐ�UHNRPHQGDFLMǐ�J\G\PR�VWUDWHJLMRPV�

9HUWLQDQW� GDåQXPą� LU� LãRULQLXV� VLPSWRPXV�� DWOLNWL� NHOL�
W\ULPDL��-LH�SDURGơ��NDG�GDåQLV�LU�VLPSWRPǐ�VXQNXPDV�SULNODXVR�
QXR�VLPSWRPǐ�SREǌGåLR�� WDLS�SDW�NDLS�QXR� OLJRV�VWDGLMRV� �åU��
DSåYDOJDV��2¶&RQQRU�LU�NW��������D��E��*DXWKLHU�LU�NW���������

9HLNVQLDL�� WXULQW\V� ƳWDNRV� QHXURSVLFKLDWULQLǐ� VLPSWRPǐ�
�136��SDVLUHLãNLPXL
1H� YLVLHPV� SDFLHQWDPV� SDVLUHLãNLD� 136� LU� WLN� GDOLV� ãLǐ�

VLPSWRPǐ�Lã�YLVǐ�136�WXUơV�ƳWDNRV�NRQNUHþLDP�SDFLHQWXL��%H�
GHPHQFLMą�VXNHOLDQþLRV�SDWRORJLMRV�DSWDULDPL�LU�NLWL�SULHåDVWLQLDL�
YHLNVQLDL�� 3ULHãGHPHQFLQLǐ� SUHSDUDWǐ� YHLNVPLQJXPDV� EXYR�
DSUDã\WDV�DXNãþLDX��7DþLDX�136�SULHåDVWLQLDL�YHLNVQLDL�Lã�GDOLHV�
VNLULDVL� QXR� GHPHQFLMRV� SULHåDVþLǐ�� 7DLJL�� MLHPV� DSLEǌGLQWL�
UHLNDOLQJRV�FKDUDNWHULVWLNRV�

%LRORJLQLDL� YHLNVQLDL�� 'HPHQFLMRV� SDWRORJLMD� SDYHLNLD�
YLVDV� VPHJHQLV�� 6NLULDVL� SDåHLGLPǐ� VULW\V� WDUS� VNLUWLQJǐ�
GHPHQFLMRV�WLSǐ��1HSDLVDQW�WR��YLVL�VLPSWRPDL�JDOL�SDVLUHLNãWL�
EHW� NXULDP� GHPHQFLMRV� WLSXL� EHW� NXULXR� ODLNR� PRPHQWX��
%LRORJLQLX�SRåLǌULX�EXYR�SDWHLNWD�NHOHWDV�VXVLMXVLǐ�VLPSWRPǐ�
LU� ELRORJLQLǐ� SDN\þLǐ��9ơOJL�� VLQGURPDL� EXYR�PDWXRWL� NHOLDLV�

VNLUWLQJDLV� WHVWDLV�� %HMH�� QRUV� OLJRV� VLPSWRPDL� \UD� SDYDGLQWL�
YLHQRGDL�� WDL� JDOL� UHLNãWL�� NDG� VNLUWLQJą� HOJVHQą� LU� W\ULPǐ�
UH]XOWDWXV� EXV� VXGơWLQJD� O\JLQWL��$SåYHOJWDV� JDOLPDV� VąVDMDV�
WDUS�ELRORJLQLǐ�LU�HOJHVLR�SRN\þLǐ�JDOLPD�UDVWL�*DXWKLHU�LU�NW��
�������� ,NL� ãLRO� UH]XOWDWDL� LãOLHND� VNLUWLQJL�� WRGơO� YLHQLQJRV�
KLSRWH]ơV� QơUD�� 1HSDQHLJWD�� NDG� SDJULQGLQơ� SDWRORJLMD� DUED�
GHPHQFLMRV�SULHåDVWLV�VąO\JRMD�HOJHVLR�VLPSWRPǐ�WLSą��7DþLDX��
QDXGRGDPL�NLWDV�VNDOHV�QHL�13,��QRUV�LãWLUWL�GHPHQFLMRV�SRWLSLR�
LU�VXQNXPR�SRYHLNƳ��7KRPSVRQ�LU�NW���������QHUDGR�UHLNãPLQJǐ�
VNLUWXPǐ� WDUS� $/� LU� 9'�� 3ULHã� HOJHVLR� VLPSWRPǐ� J\G\Pą�
YDLVWDLV��UHPLDQWLV�ELRORJLQLX�SRåLǌULX��WXUL�EǌWL�DWPHVWRV�NLWRV�
ODEDL�GDåQRV�SDEORJơMLPǐ�SULHåDVW\V�

/LJRV�LU�YDLVWǐ�QHSDJHLGDXMDPL�UHLãNLQLDL��NDLS�SDSLOGRPL�
YHLNVQLDL�� 6RPDWLQơV� OLJRV� LU� EǌNOơV�� WDLS� SDW� NDLS� YDLVWǐ�
VRPDWLQơPV� OLJRPV� J\G\WL� VXNHOWǐ� QHSDJHLGDXMDPǐ� UHLãNLQLǐ�
SRYHLNLV�JDOL�SULVLGơWL�SULH�HOJVHQRV�VXWULNLPǐ��3DY\]GåLXL��JDOL�
EǌWL�SODWDXV�YHLNLPR�YDLVWǐ�QHSDJHLGDXMDPL�DQWLFKROLQHUJLQLDL�
SRYHLNLDL�DUED�NRUWLNRVWHURLGǐ�QHSDJHLGDXMDPDV�YHLNLPDV�

3VLFKRVRFLDOLQLDL�YHLNVQLDL��7U\V�SVLFKRVRFLDOLQơV�WHRULMRV�
DSLEǌGLQD� JDOLPDV� 136� SULHåDVWLV� �*DXWKLHU� LU� NW��� �������
3LUPRML� WHRULMD� Ä/DLSVQLãNDV� åHPơMLPR� VOHQNVWLV³� QDJULQơMD�
QHXURQǐ�SUDUDGLPą�VHUJDQW�GHPHQFLMD��3LUPLDXVLD�SUDUDQGDPL�
LQKLELWRULQLDL� QHXURQDL� LU� WDL� VąO\JRMD� VXPDåơMXVƳ� VWUHVR�
WROHUDYLPą�

$QWURML�WHRULMD�DSUDãR�QHSDWHQNLQWXV�SRUHLNLXV��WRNLXV�NDLS��
DONLV�� WURãNXO\V�DUED�GơPHVLR� WUǌNXPDV��NDLS�136�SULHåDVWLV��
6YHLNL�åPRQơV�SDSUDVWDL�WXUL�JDOLP\EĊ�SDWHQNLQWL�VDYR�SRUHLNLXV��
6HUJDQW� GHPHQFLMD� U\ãLǐ� SUDUDGLPDV� JDOYRV� VPHJHQ\VH� JDOL�
VXNOLXG\WL� VXGHULQWL� VXYRNLPą�� MR� LQWHUSUHWDYLPą� LU� EǌWLQą�
HOJHVƳ��QRULQW�SDVLHNWL�WLNVOą�

(OJHVLR� WHRULMD� \UD� WUHþLRVLRV� JDOLPRV� WHRULMRV� DSLH� 136�
DLãNLQLPR�SDJULQGDV��SY]���ULNVPDV�NDLS�VWLPXODV�JDOL�SDWUDXNWL�
VRFLDOLQƳ� GơPHVƳ�� 7DL� YHLNWǐ� NDLS� WHLJLDPDV� SDVWLSULQLPDV� LU�
SDGLGLQWǐ�ULNVPR��NDLS�HOJHVLR�VLPSWRPR��WLNLP\EĊ�

$SOLQNRV�YHLNVQLDL��$SOLQNRV�YHLNVQLDL�WDLS�SDW�JDOL�WXUơWL�
ƳWDNRV� 136� WLNLP\EHL� �WDPVD�� SHUNDLWLPDV� DUED� SHUãDOLPDV��
QHPDORQXV�NYDSDV��WULXNãPDV��

136�J\G\PDV�VHUJDQW�GHPHQFLMD�
$SLEǌGLQDQW� DSOLQNRV� J\G\PR� ƳURG\PXV�� NDLS�

SVLFKRVRFLDOLQƳ� J\G\Pą�� MLH� WXUL� DWLWLNWL� WDV� SDþLDV�
PHWRGRORJLQHV� WDLV\NOHV� NDLS� LU� J\G\PR� YDLVWDLV�� 7DþLDX�
VXQNLǐ� QHSDJHLGDXMDPǐ� UHLãNLQLǐ� QHEXYLPDV� JDOL� VXPDåLQWL�
UHLNDODYLPXV� UHNRPHQGDFLMRPV��1HSDLVDQW� WR�� NHOHWDV� VWXGLMǐ�
W\Uơ�ãLXRV�DVSHNWXV��/LYLQJVWRQ�LU�NW���������2¶&RQQRU� LU�NW���
�����D��E��*DXWKLHU�LU�NW��������P��DSåYDOJą���âLH�YHUWLQLPDL�\UD�
SDJULQGDV�SDGDU\WL�LãYDGDV�

3ULHåDVWLQLǐ�YHLNVQLǐ�ãDOLQLPDV��3LUPLDXVLD�PRGL¿NXRMDPL�
SULHåDVWLQLDL� YHLNVQLDL� �åU�� SLUPLDX�� WXUL� EǌWL� LGHQWL¿NXRWL� LU�
DSWDUWL�� 7DLJL�� OLJRV� EǌVHQD� DUED� QHSDJHLGDXMDPDV� SRYHLNLV�
WXUL� EǌWL� DWPHVWL��'DåQDL� DSOLQNRV�YHLNVQLDL� JDOL� EǌWL� OHQJYDL�
NLQWDPL��7DV�SDWV�JDOL�EǌWL�VDN\WLQD�DSLH�WRNLXV�SRUHLNLXV�NDLS�
DONLV� LU� WURãNXO\V�� .LWLHPV� SRUHLNLDPV�� WRNLH� NDLS� VRFLDOLQLR�
GơPHVLR�VLHNLPDV�SULUHLNLD� ODELDX�VSHFL¿QơV�SVLFKRVRFLDOLQơV�
LQWHUYHQFLMRV�

3VLFKRVRFLDOLQơ�LQWHUYHQFLMD��1RUơGDPL�DSLEǌGLQWL�WROHVQĊ�
SURFHGǌUą�� QXVWDþLXV� GHPHQFLMRV� GLDJQR]Ċ� YLVL� SDFLHQWR�
JOREơMDL�WXUơWǐ�VXVLWLNWL�VX�VSHFLDOLVWX��VRFLDOLQLX�GDUEXRWRMX���
-LHPV�WXUL�EǌWL�SDWHLNWD�YLVD�EǌWLQD�LQIRUPDFLMD��%H�WR�� WXUơWǐ�
EǌWL� SDDLãNLQWD� JDOLPD� SDUDPD� LU� UHNRPHQGXRWD� PRN\WLV�
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�� OHQWHOơ�� 1HXURSVLFKLDWULQLDL� VLPSWRPDL� VHUJDQW� GHPHQFLMD�
�KLSHUDNW\YXPDV�� SVLFKR]ơ� LU� DIHNWLQLDL� VLPSWRPDL� ƳYDUGLQDPL�
NDLS�VLQGURPDL�LU�DWVNLUDL�SDWHLNLDPL�

$åLWDFLMD .OLHGHVLDL 1HQRUPDOXV�HOJHV\V
$JUHVLMD +DLXFLQDFLMRV äLQJVQLDYLPDV��

NODMRMLPDV
1HVLYDOG\PDV 1DNWLQLV�VXPLãLPDV $SHWLWR�SRN\þLDL
'LUJOXPDV 9HUNVPLQJXPDV 9DOJ\PR�SRN\þLDL
(XIRULMD ƲN\UXV�HOJHV\V 1HEHQGUDGDUELDYLPDV
'HSUHVLMD 1HDGHNYDWXV�

HOJHV\V
(OJHV\V�SDYRMLQJDV�SDþLDP�
SDFLHQWXL�LU�DSOLQNLQLDPV

1HULPDV $SDWLMD %DLPơ�SDVLOLNWL�YLHQDP
)RELMRV
��EDLPơV�

$VPHQ\EơV�
VXWULNLPDL

6HNVXDOLQLR�HOJHVLR�
SRN\þLDL

*\G\PR�UHNRPHQGDFLMRV



VODXJ\PR�SVLFKRVRFLDOLQLǐ�YHLNVPǐ�
*\G\PDV� YDLVWDLV�� 7LN� WDGD�� NDL� SVLFKRVRFLDOLQơV�

LQWHUYHQFLMRV� LU� NLWǐ� UL]LNRV� YHLNVQLǐ� SDãDOLQLPDV� QHSDGHGD��
EǌWLQDV� J\G\PDV� YDLVWDLV�� ,ãLPW\V� JDOL� EǌWL�� NDL� HOJHV\V�
NHOLD� SDYRMǐ�� SY]��� SDYRMLQJD� DJUHVLMD�� LU� J\G\Pą� YDLVWDLV�
JDOL� WHNWL� SUDGơWL� NDUWX� VX� NLWRPLV� SULHPRQơPLV�� *\G\PDV�
SULHãGHPHQFLQLDLV� YDLVWDLV� YHUWLQDPDV� NDLS� GHPHQFLMRV�
J\G\PR� VWDQGDUWDV�� $QNVþLDX� DSUDã\WL� YHUWLQLPDL� QXVDNR�
SULHãGHPHQFLQLǐ� YDLVWǐ� SRYHLNƳ� HOJHVLXL�� âLDP� LU� WROHVQLDP�
PHGLNDPHQWLQLDP�J\G\PXL�*DXWKLHU�LU�NW���������SDSLOGRPDL�
SDVNHOEơ�Ä3DJULQGLQLXV�GRNXPHQWXV³�

+LSHUDNW\YXPDV��*\G\WL�KLSHUDNW\YXPXL�GDåQDL�YDUWRMDPL�
QHXUROHSWLNDL��*DXWL�UH]XOWDWDL��NXULDLV�JDOL�EǌWL�VXSUDQWDPL�NDLS�
XåXRPLQD�VNLUWL�WRNLXV�SUHSDUDWXV��NDLS�ULVSHULGRQDV��%URGDW\�
LU�NW����������.DW]�LU�NW���������'H�'H\Q�LU�5DEKHUX��������$/��
33��9'��PLãULDL�GHPHQFLMDL��LU�RODQ]DSLQDV��6WUHHW�LU�NW����������
&ODUN�LU�NW����������'H�'H\Q�LU�NW��������P���6LQN�LU�NW����������
.DL�NXULRVH�ãDO\VH�NYHWLDSLQDV�\UD�GDåQDL�YDUWRMDPDV��7DþLDX�
PHWRGRORJLQLǐ� SUREOHPǐ�� WRNLǐ� NDLS�� PDåRV� VWXGLMǐ� LPW\V�
ULERMD� ƳURG\PXV�DSLH�NYHWLDSLQR�YHLNVPLQJXPą��7DULRW� LU�NW���
�������.XUODQ� LU�NW��������P���5DLQHU� LU�NW��������P���=KRQJ�
LU�NW��������P���3DOHDFX�LU�NW��������P���6KRWEROW�LU�NW���������
)� O\JLR� ƳURG\PDL��� 1HSDJHLGDXMDPR� QHXUROHSWLNǐ� SRYHLNLR�
UL]LND�\UD�SDQDãL�NDLS�LU�NLWǐ�YDLVWǐ��YDUWRMDPǐ�ãLDL�LQGLNDFLMDL�
�)LQNHO�LU�NW����������1HSDLVDQW�WR��QHXUROHSWLNDL�VXNHOLD�GLGHOƳ�
QHSDJHLGDXMDPǐ� UHLãNLQLǐ� SRYHLNƳ�� ƳVNDLWDQW� LU� PLUWLQJXPR�
GDåQLR� SDGLGơMLPą� �+DGGDG� LU� 'XUVXQ� ������ 6FKQHLGHU� LU�
NW���������6XOW]HU�LU�NW����������%H�WR��J\G\PR�QHXUROHSWLNDLV�
UH]XOWDWDL� GDåQDL� \UD� QDXMDV� VLPSWRPDV�� VąO\JRMDQWLV� QDXMDV�
QHLãVSUĊVWDV� SUREOHPDV�� WRNLǐ� NDLS�� HNVWUDSLUDPLGLQLDL�
VLQGURPDL�� NULWLPDL� LU� NDXOǐ� OǌåLDL� �+DGGDG� LU� 6DUPD�� �������
.DPEOH�LU�NW���������/LSHURWL�LU�NW���������

/LWHUDWǌURMH�SODþLDL�DSUDã\WDV�EHQ]RGLD]HSLQǐ�VORSLQDPDVLV�
SRYHLNLV��7DþLDX�EHQ]RGLD]HSLQǐ�SXVLQơV�HOLPLQDFLMRV�SHULRGDV�
SUDLOJơMD� GLGơMDQW� DPåLXL�� 'DåQRV� SDUDGRNVLQơV� UHDNFLMRV��
UDXPHQǐ�DWSDODLGDYLPDV��NYơSDYLPR�VORSLQLPDV� LU�SRWHQFLDOL�
SULNODXVRP\Eơ� ULERMD� Mǐ� YDUWRMLPą� KLSHUDNW\YXPXL� J\G\WL��
1XWUDXNLPR� VLPSWRPDL�� ƳVNDLWDQW� GHO\Uą�� \UD� GDåQL�� .DLS�
SDY\]G\V��-$9�QXR������LNL������P��EHQ]RGLD]HSLQDL�VXNơOơ�
�����SURF��YDLVWLQLǐ�GHO\Uǐ��NDL�SULUHLNơ�KRVSLWDOL]DFLMRV��/LQ�LU�
NW����������*ULXYLPDL�LU�OǌåLDL�GDåQDL�VLHMRVL�VX�EHQ]RGLD]HSLQǐ�
YDUWRMLPX��/LWLV� QHWXUL� WHLJLDPR�SRYHLNLR�$/� �+DPSHO� LU� NW���
������

$QWLHSLOHSVLQLV� J\G\PDV� YDOSURDWDLV� \UD� QHYHLNVPLQJDV�
�/RQHUJDQ� LU� NW��� ������ +HUUPDQQ� LU� /DQFWRW�� ������� QRUV�
WHLJLDPǐ�UH]XOWDWǐ��WLULDQW�SHOHV��DSUDãRPD��4LQJ�LU�NW����������
.LWD� YHUWXV�� NDUEDPD]HSLQDV� JDOL� EǌWL� QDXGLQJDV� VHUJDQþLǐMǐ�
GHPHQFLMD�HOJVHQRV�VXWULNLPDPV�J\G\WL��+HUUPDQQ�LU�/DQFWRW��
������3LQKHLUR�LU�NW���������:DUQHU�LU�NW����������5HNRPHQGDFLMD�
UHPLDVL� NHOHWX� VWXGLMǐ� 7DULRW� JUXSơMH�� 3UDGơMĊ� QXR� GYLHMǐ�
SDFLHQWǐ�VWHEơVHQRV�W\ULPR�VX�WHLJLDPDLV�UH]XOWDWDLV��/HLERYLFL�
LU�7DULRW���������W\UơMDL�SDWHLNơ�SUHOLPLQDULXV�UH]XOWDWXV��7DULRW�
LU� NW��� ������� NXULH� EXYR� SDWYLUWLQWL� DWVLWLNWLQơV� DWUDQNRV�
NOLQLNLQLR�W\ULPR��7DULRW�LU�NW����������7ROHVQơ�DQDOL]ơ�SDWHLNơ�
UH]XOWDWXV� SR� LãYDO\PR� SHULRGR� �7DULRW� LU� NW��� ������� 7DþLDX�
NDUEDPD]HSLQR�ãDOXWLQLǐ�UHLãNLQLǐ�VSHNWUDV�SDVNDWLQR�QXWUDXNWL�
VWHEơVHQą� ���� OHQWHOơ�� LU� WLUWL� JDOLPDV� QDXMDV� YHLNVPLQJDV�
PHGåLDJDV� VX�PDåHVQLX�QHSDJHLGDXMDPǐ� UHLãNLQLǐ� VNDLþLXPL��
WRNLǐ�NDLS��HVOLFDUED]HSLQDV��NXULV��WLNLPDVL��EXV�YDUWRMDPDV�

$IHNWLQLDL�VLPSWRPDL
'HSUHVLMD�� VHUJDQW� GHPHQFLMD�� EXYR� WLUWD� NHOHWR�

W\ULPǐ�� )OXR[HWLQR� LU� VHUWUDOLQR� VWXGLMRV� QHƳURGơ� ãLǐ� YDLVWǐ�
YHLNVPLQJXPR��$XFKXV�LU�%LVVH\�%ODFN��������3HWUDFFD�LU�NW���
������0DJDL�LU�NW���������5RVHQEHUJ�LU�NW���������:HLQWUDXE�LU�
NW��� �������&LWDORSUDPDV� \UD� YHLNVPLQJDV� �1\WK� LU�*RWWIULHV��
������1\WK�LU�NW���������LU�MLV�UHNRPHQGXRMDPDV�+HUUPDQQ�LU�
/DQFWRW� SHUåLǌURMH� �������� .DUOVVRQ� LU� NW�� ������� Xå¿NVDYR�
SDQDãǐ�FLWDORSUDPR�LU�PLDQVHULQR�YHLNVPLQJXPą�SDSLOGRPXRVH�
W\ULPXRVH�� 7UD]RGRQDV� EXYR� WLULDPDV� GYLHMǐ� PRNVOLQLQNǐ�
JUXSLǐ��/HEHUW� LU�NW��QXVWDWơ�WUD]RGRQR�YHLNVPLQJXPą�J\GDQW�
VHUJDQþLǐMǐ�GHPHQFLMD�HOJHVLR� VLPSWRPXV�SLORWLQLDPH� W\ULPH�
�����P��LU�GYLJXEDL�DNODPH�W\ULPH�J\GDQW�)7'�������/HEHUW�
LU� NW��� ������ ������� 6XOW]HU� LU� NW�� ������� WDLS� SDW� QXVWDWơ� ãLǐ�
YDLVWǐ� YHLNVPLQJXPą� GYLJXEDL� DNODPH� W\ULPH�� LU� DQWULQơMH�
DQDOL]ơMH�MLH�WHLJơ��NDG�WUD]RGRQDV�YHLNVPLQJDV�J\GDQW�OHQJYRV�
GHSUHVLMRV�VLPSWRPXV�LU�DåLWXRWą�HOJHVƳ��6XOW]HU� LU�NW���������
7DþLDX�WDP�UHLNLD�WROHVQLǐ�VWXGLMǐ�

3VLFKR]ơ�LU�DSDWLMD
3VLFKR]HL� J\G\WL� GDåQLDXVLDL� ƳSUDVWDL� YDUWRMDPL�

QHXUROHSWLNDL��7DþLDX�ãLǐ�SUHSDUDWǐ�ãDOXWLQLV�SRYHLNLV�UHLNDODXMD�
VSHFL¿QLR�DWVDUJXPR��åU��6FKQHLGHU�LU�NW���������*DXWKLHU�LU�NW���
�������&LSUDPLOLXL�NDLS�DOWHUQDW\YLDP�YHLNVPLQJDP�J\G\PXL�
LQGLNDFLMD�JDOL�EǌWL�DWUDVWD��3ROORFN�LU�NW����������������$SDWLMRV�
J\G\PXL�YDLVWDLV�MRNLǐ�GYLJXEDL�DNOǐ�NOLQLNLQLǐ�W\ULPǐ�QHUDVWD��
7DþLDX�YLHQDV�DWVLWLNWLQơV�DWUDQNRV�NOLQLNLQLV�W\ULPDV�QDXGLQJDV�
LQGLYLGXDOLRMH�IXQNFLQơMH�DSPRN\PR�SURJUDPRMH��/DP�LU�NW���
������

,ãYDGRV�
'HPHQFLMRV� OLJRV� ±� WDL� WDUSGLVFLSOLQLQLV� LããǌNLV�� NXU�

SVLFKLDWUDL�LU�QHXURORJDL�WXUL�YLHQRGą�VYDUEą�QHXURSVLFKLDWULMRV�
FHQWUXRVH� J\G\GDPL� GHPHQFLMą�� .HOLǐ� O\JPHQǐ�
UHNRPHQGDFLMRV� DWVLåYHOJLD� Ƴ� ãHLPRV� J\G\WRMǐ� SULHåLǌUą��
WDLS� SDW� LU� VSHFLDOL]XRWǐ� FHQWUǐ� UHLNDODYLPXV� GHPHQFLMDL�
J\G\WL�� 'DXJHOLX� DWYHMǐ� J\G\PDV� SULHãGHPHQFLQLDLV� YDLVWDLV�
GHULQDPDV� VX� QHIDUPDNRORJLQLDLV� PHWRGDLV� JDOL� JHURNDL�
VXWHLNWL�QDXGRV�LU�SDJHULQWL�SDFLHQWǐ�J\YHQLPR�NRN\EĊ��'HMD��
LNL� ãLRO� GHPHQFLMRV� QHJDOLPD� LãJ\G\WL� DUED� VXVWDEG\WL�� .DL�
QHXURSVLFKLDWULQLDL� VLPSWRPDL� LãU\ãNơMD�� SVLFKRVRFLDOLQơV�
LQWHUYHQFLMRV�\UD�SLUPRMR�SDVLULQNLPR�J\G\PDV��136�J\G\PR�
YDLVWDLV�YHLNVPLQJXPR�ƳURG\PDL�\UD�ULERWL��%H�WR��GơO�JDOLPR�
ãDOXWLQLR�SRYHLNLR�GDåQDL�YDLVWǐ�YDUWRWL�QHJDOLPD�

$/=+(,0(5,2� /,*26� ,5� .,7Ǐ� 6875,.,0Ǐ��
686,-86,Ǐ� 68� '(0(1&,-26� 6,1'5208��
*<'<02�5(.20(1'$&,-26

'XRPHQǐ�DQDOL]ơ��åU��SDSLOGRPDV��±���OHQWHOHV��LQWHUQHWH��
LU���OHQWHOĊ�WHNVWH��WDLS�SDW�NDLS�LU�*DXWKLHU�LU�NW���������

3ULHãGHPHQFLQLǐ�YDLVWǐ�YDUWRMLPDV
3UHYHQFLMD�� -DXQHVQLHPV� QHL� ��� PHWǐ� SDFLHQWDPV� QơUD�

GXRPHQǐ�� NDG� GRQHSH]LOLV�� JDODQWDPLQDV�� ULYDVWLJPLQDV��
PHPDQWLQDV� LU� JLQNPHGåLR� HNVWUDNWDV� EǌWǐ� YHLNVPLQJL�
SUHYHQFLMDL� �)� O\JLV��� 9\UHVQLHPV� QHL� ��� PHWǐ� SDFLHQWDPV�
SLUPRVLRV�XåXRPLQRV�DSLH�JLQNPHGåLR�HNVWUDNWR�YHLNVPLQJXPą�
SUHYHQFLMDL� UDVWRV� $QGULHX[� LU� NW�� �(3,'26�� ������� 9LHQD�
VWXGLMD�� W\UXVL�JLQNPHGåLR�HNVWUDNWą� VX�SHUơMLPR� Ƴ�GHPHQFLMą�
åHPX� URGLNOLX� DELHMRVH� JUXSơVH� LU� QHSDNDQNDPX� YDLVWǐ�
YDUWRMLPX�QHƳURGơ�SUHSDUDWR�YHLNVPLQJXPR��*(0��'H.RVN\�

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

5DOI�,+/��/XW]�)5g/,&+��%HQJW�:,1%/$'��LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����
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LU�NW����������$QWURML�SDWYLUWLQDQWL�VWXGLMD�ãLXR�PHWX�ƳYHUWLQWD�LU�
SLUPLHML�WHLJLDPL�W\ULPǐ�UH]XOWDWDL�SDWHLNWL��*8,'$*(��9HOODV�
LU�NW���������,SVHQ��������'�O\JLV���$SLH�NLWXV�SULHãGHPHQFLQLXV�
YDLVWXV� LU� NLWǐ� WLSǐ� GHPHQFLMDV� DELHMRVH� DPåLDXV� JUXSơVH�
GXRPHQǐ� QơUD� �)� O\JLV��� 7DLJL�� SUHYHQFLMDL� SULHãGHPHQFLQLDL�
SUHSDUDWDL�LNL�ãLRO�QHUHNRPHQGXRMDPL�

3UHYHQFLMRV�VWXGLMǐ��WDLS�YDGLQDPǐMǐ�0&,�PHWRGRORJLQLDL�
DSULERMLPDL� QHOHLGåLD� GDU\WL� LãYDGǐ� DSLH� SUHYHQFLQƳ� SRYHLNƳ��
7DLJL��SULHãGHPHQFLQLDL�SUHSDUDWDL�QHJDOL�EǌWL�UHNRPHQGXRMDPL�
HVDQW�0&,�

*\G\PR�LQGLNDFLMRV��$/�DUED�9'��DUED�EHW�NRNLR�NLWR�WLSR�
GHJHQHUDFLQHL�GHPHQFLMDL�J\G\WL�DUED�SURJUHVXL�VXVWDEG\WL�MRNLǐ�
YDLVWǐ� UHNRPHQGXRWL� QHJDOLPD�� 6LPSWRPLQLDP� $/� J\G\PXL�
GRQHSH]LOLV��JDODQWDPLQDV��PHPDQWLQDV��JLQNPHGåLR�HNVWUDNWDV��
ULYDVWLJPLQH� ULERWą� ODLNą� GDOLDL� SDFLHQWǐ� WXUL� YLGXWLQƳ� SRYHLNƳ�
�%� O\JLV��� 'RQHSH]LOLR�� JDODQWDPLQR�� ULYDVWLJPLQR� SRYHLNLV�
JHUDV��R�PHPDQWLQDV�LU�JLQNPHGåLR�HNVWUDNWDV�±�VXNHOLD�PDåLDX�
QHSDJHLGDXMDPǐ�UHLãNLQLǐ��%�O\JLV���6LPSWRPLQLDP�$/�J\G\PXL�
ãLH�YDLVWDL�JDOL�EǌWL�UHNRPHQGXRMDPL����ODLSVQLV���9'�J\G\PXL�
NHOHWRMH� ãDOLǐ� SULHãGHPHQFLQLDL� SUHSDUDWDL� QHOLFHQFLMXRWL��
7DþLDX�PRNVOLQLǐ� W\ULPǐ� GXRPHQ\V� WRNLH� SDW� ƳWLNLQDPL�� WRGơO�
SULHãGHPHQFLQLDL� SUHSDUDWDL� WXUơWǐ� EǌWL� UHNRPHQGXRMDPL� ���
ODLSVQLV��� /HZ\� NǌQHOLǐ� GHPHQFLMDL� ULYDVWLJPLQDV� JDOL� EǌWL�
UHNRPHQGXRMDPDV� ��� ODLSVQLV��� $SLH� NLWǐ� YDLVWǐ� YDUWRMLPą��
J\GDQW�/HZ\�NǌQHOLǐ�GHPHQFLMą�LU�SULHNLQơV�VNLOWLHV�GHPHQFLMą��
GXRPHQǐ� PDåDL�� 1HSDLVDQW� WR�� J\G\PDV� SULHãGHPHQFLQLDLV�
YDLVWDLV� WXUơWǐ� EǌWL� NDLS� J\G\PR� JDOLP\Eơ� �&�� O\JLV�� ��
ODLSVQLV���0HWRGRORJLQLV�QHDWLWLNLPDV�GUDXGåLD�GDU\WL�VLVWHPLQHV�
IDUPDNRWHUDSLQHV�UHNRPHQGDFLMDV��VXVLMXVLDV�VX�OLJRV�VXQNXPR�
ODLSVQLX��åU��HNVNXUVą�)�O\JLV��

9DLVWǐ� SDVLULQNLPDV�� .LHNYLHQD� PHGåLDJD� WXUL� VDYR�
YHLNVPLQJXPR�VSHNWUą�LU�VDYR�QHSDJHLGDXMDPXV�UHLãNLQLXV��åU��
�����OHQWHOHV��%�O\JLV���.LHNYLHQDP�SDFLHQWXL�YDLVWR�SDVLULQNLPą�
OHPLD�LQGLYLGXDOXV� OLJRV�VLPSWRPǐ�VSHNWUDV��QHSDJHLGDXMDPǐ�
UHLãNLQLǐ�WLNLP\Eơ�LU�OLJRV�VWDGLMD��&��O\JLV����ODLSVQLV��

'R]ơ�� *\G\PXL� UHNRPHQGXRMDPRV� ãLRV� WLNVOLQơV� SDURV�
GR]ơV��GRQHSH]LOLR����PJ��JDODQWDPLQR����PJ��ULYDVWLJPLQH����
PJ��ULYDVWLJPLQR�SOHLVWUDV�������PHPDQWLQR����PJ��JLQNPHGåLR�
HNVWUDNWR�����PJ����ODLSVQLV���âDOXWLQLV�SRYHLNLV�JDOL�VXWUXNG\WL�
YDUWRWL�UHNRPHQGXRMDPą�GR]Ċ��&��O\JLV����ODLSVQLV��

3RYHLNLV�� 9LVLHPV� SUHSDUDWDPV� YLGXWLQLV� SDJHUơMLPDV� ��
PơQ��ODLNRWDUSLX�\UD�����EDOR�$'$6�&RJ�VNDOơMH��%�O\JLV���âLV�
SRYHLNLV�NODVL¿NXRMDPDV�NDLS�YLGXWLQLV�VLPSWRPǐ�SDJHUơMLPDV�
GDOLDL�SDFLHQWǐ�SHU�ULERWą�ODLNą�

*\G\PR� SUDGåLD� LU� SDEDLJD�� SULHåLǌUD�� *\G\PDV� WXUơWǐ�
EǌWL� SUDGHGDPDV� QXVWDþLXV� GLDJQR]Ċ� LU� DLãNLDL� VXIRUPXODYXV�
J\G\PR� WLNVOXV� �&�� O\JLV�� �� ODLSVQLV��� *\G\PR� SDEDLJD�
WXUL� SULNODXV\WL� QXR� LQGLYLGXDODXV� VSUHQGLPR� �&�� O\JLV�� ��
ODLSVQLV���-LV�WXUơWǐ�EǌWL�QXWUDXNLDPDV��MHL�DWVLUDQGD�UHLNãPLQJǐ�
QHSDJHLGDXMDPǐ�UHLãNLQLǐ�DUED�J\G\PDV�QXWUDXNLDPDV�EHQGUX�
SDFLHQWR� LU� JLPLQLǐ�JOREơMǐ�WHLVLQLǐ� DWVWRYǐ� VSUHQGLPX� �&��
O\JLV�� �� ODLSVQLV��� 3DFLHQWDL� WXUL� EǌWL� DWLGåLDL� VWHELPL� GơO�
QHSDJHLGDXMDPǐ� UHLãNLQLǐ� SLUPąVLDV� ãHãLDV� J\G\PR� VDYDLWHV�
DUED�SDNRUHJDYXV�GR]Ċ��&��O\JLV����ODLSVQLV���3DFLHQWR�EǌNOơ�
WXUơWǐ� EǌWL� GRNXPHQWXRMDPD� SR� �±�� PơQ�� J\G\PR� VNLULDQW�
GLGåLDXVLą� WROHUXRMDPą� UHNRPHQGXRMDPą� GR]Ċ� �&�� O\JLV�� ��
ODLSVQLV��� (VDQW� EHW� NRNLDP� UHLNãPLQJDP� SDFLHQWR� EǌNOơV�
EORJơMLPXL�� WXUL� EǌWL� Lã� QDXMR� NUXRSãþLDL� ƳYHUWLQDPD� OLJRV�
GLDJQR]ơ�LU�SHUåLǌULPRV�JDOLPRV�JUHWXWLQơV�OLJRV��EHW�QH�LãNDUW�
QXWUDXNLDPL� SULHãGHPHQFLQLDL� SUHSDUDWDL�� 9LVL� SDFLHQWDL��

NXULHPV� WDLNRPDV� LOJDODLNLV� J\G\PDV�� WXUơWǐ� EǌWL� Lã� QDXMR�
ƳYHUWLQDPL�PDåLDXVLDL�NDV���PơQ���&��O\JLV����ODLSVQLV��

*\G\PDV�YDLVWǐ�GHULQLDLV�
<UD� GXRPHQǐ�� NDG� J\G\PDV� VNLUWLQJR� YHLNLPR� YDLVWǐ�

GHULQLDLV� JDOL� WXUơWL� VLQHUJLVWLQƳ� SRYHLNƳ� �&� O\JLV��� 7DþLDX�
J\G\PDV� GHULQLDLV� WXUL� EǌWL� YLHQD� Lã� J\G\PR� JDOLP\ELǐ� �&��
O\JLV����ODLSVQLV��

3DSLOGRPRV�UHNRPHQGDFLMRV��NUDXMDJ\VOLQơ�GHPHQFLMD�
9'� UL]LNRV� YHLNVQLDL� \UD� SDGLGơMĊV� NUDXMRVSǌGLV�� ãLUGLHV�

VXWULNLPDL�� KHPDWRNULWR� URGLNOLV� GDXJLDX� ��� SURF�� LU� FXNULQLV�
GLDEHWDV��NXULV�\UD�LU�LQVXOWR�UL]LNRV�YHLNVQ\V��$NLYDL]GX��NDG�
NUDXMDJ\VOLǐ�OLJD�DUED�LQVXOWDV�VąO\JRMD�GHPHQFLMRV�Y\VWLPąVL��
WRGơO� SLUPLQơV� LU� DQWULQơV� VPHJHQǐ� NUDXMDJ\VOLǐ� OLJRV�
SUHYHQFLMD�JDOL�EǌWL�YHUWLQDPD�NDLS�SDJUƳVWD�WHUDSLMD��4L]LOEDVK��
��������ODLSVQLV���3HUVSHNW\YLDXVLDV�SRåLǌULV�Ƴ�9'�\UD�DQWULQơ�
VPHJHQǐ�NUDXMDJ\VOLǐ�OLJRV�SUHYHQFLMD�EHL�VLPSWRPǐ�YDOG\PDV�
��� ODLSVQLV��� <UD� ƳURG\Pǐ�� MRJ� DVSLULQDV� SDGHGD� SDFLHQWDPV�
LãYHQJWL�LQVXOWR��WDþLDX�QơUD�LQVXOWR�SUHYHQFLMRV�W\ULPǐ��DWOLNWǐ�VX�
SDFLHQWDLV��VLUJXVLDLV�9'��5DQGV�LU�NW����������1ơUD�DWVLWLNWLQơV�
DWUDQNRV� NRQWUROLXRMDPǐMǐ� W\ULPǐ�� YHUWLQDQþLǐ� NUDXMRVSǌGåLR�
PDåLQLPą�HVDQW�QXVWDW\WDL�9'�GLDJQR]HL��)�O\JLV��
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âLRVH� UHNRPHQGDFLMRVH� GDURPD� SULHODLGD�� NDG� J\G\PDV�

SULHãGHPHQFLQLDLV�YDLVWDLV�\UD�WDLNRPDV��NDLS�UHNRPHQGXRMDPD�
���ODLSVQLV��åU��DQNVþLDX��

.DL�� VHUJDQW� $O]KHLPHULR� OLJD�� EǌQD� WRNLǐ� HOJHVLR�
VXWULNLPǐ�� NDLS� KLSHUDNW\YXPDV� DUED� GHSUHVLQơ� QXRWDLND��
YLVRV� NLWRV� ƳPDQRPRV� SULHåDVW\V� WXUL� EǌWL� DWPHVWRV� �NLWRV�
OLJRV�� ¿]LRORJLQLDL� SRUHLNLDL�� SY]��� DONLV� LU� WURãNXO\V�� WRNLRV�
SVLFKRORJLQơV� SUREOHPRV�� SY]��� GơPHVLR� WUǌNXPDV�� DSOLQNRV�
YHLNVQLǐ�±�WHPSHUDWǌURV�LU�NYDSǐ�SRYHLNLV����ODLSVQLV���9LHQD�
Lã� J\G\PR� DOWHUQDW\Yǐ� \UD� SULHåDVWLQLǐ� YHLNVQLǐ� ãDOLQLPDV� LU�
SVLFKRVRFLDOLQơV�LQWHUYHQFLMRV����ODLSVQLV��

.DL� YLVL� EDQG\PDL� QHVơNPLQJL�� J\G\PDV� YDLVWDLV� EXV�
YLHQLQWHOLV� OLNĊV� SDVLULQNLPDV� �&�� O\JLV�� �� ODLSVQLV��� 7DþLDX�
SDNDQNDPDL� GLGHOLV� GDåQLV� VXQNLǐ� QHSDJHLGDXMDPǐ� UHLãNLQLǐ�
JDOL�ULERWL�YDLVWǐ�YDUWRMLPą��$�O\JLV����ODLSVQLV���7DL�UHLãNLD��NDG�
KLSHUDNW\YXPR�VLQGURPXL�J\G\WL�ãLH�YDLVWDL�JDOL�EǌWL�YơOLDXVLDV�
SDVLULQNLPDV�� R� MHL� DWVLUDQGD� QHSDJHLGDXMDPǐ� UHLãNLQLǐ�� WDGD�
YDLVWǐ� GR]ơV� WXUL� EǌWL� NXR�PDåHVQơV�� R� J\G\PR� WUXNPơ�NLHN�
ƳPDQRPD� WUXPSHVQơ� �&�� O\JLV�� �� ODLSVQLV��� ULVSHULGRQDV��
RODQ]DSLQDV�� NYHWLDSLQDV�� DULSLSUD]ROLV�� FLWDORSUDPDV��
WUD]RGRQDV�LU�NDUEDPD]HSLQDV��7DLJL��KLSHUDNW\YXPR�VLQGURPDV��
ƳVNDLWDQW� ULNVPXV� LU� DJUHVLMą�� GDåQDL� SDVLUHLãNLD� NDUWX� VX�
QHSDNDQNDPX�DWVDNX�Ƴ�J\G\Pą��&��O\JLV���9DOSURLQơV�UǌJãWLHV��
OLþLR� QHUHLNơWǐ� GXRWL� �(� O\JLV��� 1ơUD� DWVLWLNWLQơV� DWUDQNRV�
NOLQLNLQLǐ� W\ULPǐ�� ƳURGDQþLǐ�� NDG� DQWLGHSUHVDQWDL� QHJ\GR�
GHSUHVLMRV��MHL�SDFLHQWDV�VHUJD�GHPHQFLMD����ODLSVQLV���*\GDQW�
SVLFKR]Ċ��JDOLRMD�WLH�SDW\V�DSULERMLPDL�NDLS�LU�KLSHUDNW\YXPXL��
'ơO�DSDWLMRV�J\G\PR�MRNLǐ�GXRPHQǐ�QơUD��)�O\JLV��

%(1'5,(-,� '(0(1&,-26� *<'<02�9$/'<02�
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8å�J\G\Pą�LU�SULHåLǌUą�DWVDNLQJDV�J\G\WRMDV�WXUL�VXGDU\WL�

SDFLHQWXL� UHJXOLDULǐ� YL]LWǐ� WYDUNDUDãWƳ� �$PHULNRV� SVLFKLDWUǐ�
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3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��$O]KHLPHULR�OLJRV�LU�NLWǐ�GHPHQFLMǐ����
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DVRFLDFLMD��������5RVHQ�LU�NW����������6LVWHPLQJDL�SODQXRMDPǐ�
WROHVQLǐ�YL]LWǐ�WLNVODL��:DOGHPDU�LU�NW���������

��8åWLNULQWL� JUHWXWLQLǐ� EǌNOLǐ� DUED� SLUPLQLR� GHPHQFLMRV�
VXWULNLPR�NRPSOLNDFLMǐ�DWSDåLQLPą�LU�WLQNDPą�J\G\Pą�

��ƲYHUWLQWL� SDåLQLPR� IXQNFLMǐ�� HPRFLQLXV� LU� HOJHVLR�
VXWULNLPR�VLPSWRPXV�

��ƲYHUWLQWL�J\G\PR�LQGLNDFLMDV�LU�VWHEơWL�IDUPDNRORJLQLǐ�LU�
QHIDUPDNRORJLQLǐ�SULHPRQLǐ�SRYHLNƳ�

��ƲYHUWLQWL�VODXJ\WRMǐ�NUǌYƳ�LU�SRUHLNLXV�
��ƲYHUWLQWL�SULHåLǌURV�LU�SDUDPRV�UHVXUVXV�
��7HLNWL� QXRODWLQHV� NRQVXOWDFLMDV� LU� UHNRPHQGDFLMDV�
SDFLHQWDPV� LU� JOREơMDPV� VYHLNDWRV� LU� SVLFKRORJLQLDLV�
NODXVLPDLV�

��9DOG\WL�DWLWLQNDPDV�VODXJ\WRMRV�LQWHUYHQFLMDV�
6YDUEX� ODLN\WLV� WHLVLQLǐ� UHLNDODYLPǐ� JDXQDQW� LQIRUPXRWą�

VXWLNLPą�YDLVWDPV�VNLUWL��$VPHQ\V��VHUJDQW\V�GHPHQFLMD��QHJDOL�
GXRWL� LQIRUPXRWR�VXWLNLPR��3DJDO� ƳJDOLRMLPą�VXWLNLPą�UHLNơWǐ�
JDXWL� Lã� VHUJDQþLǐMǐ� ãHLPRV� VODXJ\WRMR� DUED� NLWR� DVPHQV��
NDLS� UHLNDODXMD� YLHWRV� WHLVơV� DNWDL��'DU� LãN\OD� HLOơ� NODXVLPǐ��
WLHVLRJLDL� VXVLMXVLǐ� VX� SUDNWLQơPLV� UHNRPHQGDFLMRPLV�� WDþLDX�
MLH�NRO�NDV�QHLãVSUĊVWL�GơO�ƳURG\Pǐ�WUǌNXPR�

3$'Ơ.$
$XWRULDL� GơNRMD� 0DUWLQ� 5RVVRU� Xå� VXPDQLą� UHGDNFLQĊ�

SDUDPą�

,17(5(6Ǐ�'(./$5$&,-$�
3URI�� 'U�� 5DOI� ,KO� SHU� SDVWDUXRVLXV� WUHMXV� PHWXV� JDYR�

GRWDFLMDV�SDUDPą� PRNVOLQLDPV� W\ULQơMLPDPV� DUED� GDO\YDYR�
NDLS� NRQVXOWDQWDV�� OHNWRULXV� DUED� NRQVXOWDFLQơMH� YDOG\ERMH��
DUED� JDYR� DXWRULQLXV� KRQRUDUXV� Lã� $3.�� $XVWURSODQW�� %',��
%HOW]�7HVW��%2'��&DULWDV�6LHJHQ��'RXEOH�+HOL[�'HYHOSPHQW��
(LVDL��)ULHGULFKYHUODJ��*(�+HDOWKFDUH��+RJUHIH��,)(��-DQVVHQ��
.'$�� /DQGHVLQLWLDWLYH� 'HPHQ]� 6HUYLFH� 15:�� /95� '�UHQ��
/XQGEHFN��0HGLFDO�7ULEXQH��0HG��.RPP���1RYDUWLV�� 3¿]HU��
3IULPPHU�1XWULWLD��3LHUUHO��6FKZDEH��7KLHPH��8UEDQ�	�9RJHO��
:HVWHUPD\HU�

3URI��'U��0RHOOHU�JDYR�GRWDFLMDV�DUED�\UD�NRQVXOWDQWDV�DUED�
VSLNHULV�$VWUD=HQHFD��%ULVWRO�0\HUV� 6TXLEE��(LVDL�� (OL� /LOO\��
*OD[R6PLWK.OLQH��-DQVVHQ�&LODJ��/XQGEHFN��0HUFN��1RYDUWLV��
2UJDQRQ�� 3¿]HU�� 6DQR¿�$YHQWLV�� 6FKHULQJ�3ORXJK�� 6FKZDEH��
6HSUDFRU��6HUYLHU�LU�:\HWK�DWVWRY\EơVH�

3URI��'U��/RQ�6FKQHLGHU��3URI��'U��%HQJW�:LQEODG��3URI�'U��
$OLVWDLU�%XUQV�LU�3URI��'U��/XW]�)UROLFK�SDMDPǐ�QHGHNODUDYR�

9HUWơ�J\G��9HVWD�6WHLEOLHQơ

/,7(5$7ǋ5$

��� $DOWHQ� 3�� 9HUKH\� )5�� %R]LNL� 0�� %XOORFN� 5�� %\UQH� (-�� &DPXV� 9�� HW� DO�� 1HXURSV\FKLDWULF�
V\QGURPHV� LQ� GHPHQWLD�� 5HVXOWV� IURP� WKH� (XURSHDQ�$O]KHLPHU� 'LVHDVH� &RQVRUWLXP�� SDUW� ,��
'HPHQW�*HULDWU�&RJQ�'LVRUG������������±����

��� $DOWHQ� 3�� 9HUKH\� )5�� %R]LNL� 0�� %UXJQROR� $�� %XOORFN� 5�� %\UQH� (-�� HW� DO�� &RQVLVWHQF\� RI�
QHXURSV\FKLDWULF� V\QGURPHV� DFURVV� GHPHQWLDV�� UHVXOWV� IURP� WKH� (XURSHDQ�$O]KHLPHU� 'LVHDVH�
&RQVRUWLXP��3DUW�,,��'HPHQW�*HULDWU�&RJQ�'LVRUG����������±��

��� $'$37�5HVHDUFK�*URXS��0DUWLQ�%.�� 6]HNHO\�&�� %UDQGW� -�� 3LDQWDGRVL� 6�� %UHLWQHU� -&�� HW� DO��
&RJQLWLYH� IXQFWLRQ� RYHU� WLPH� LQ� WKH�$O]KHLPHU¶V�'LVHDVH�$QWL�LQÀDPPDWRU\� 3UHYHQWLRQ�7ULDO�
�$'$37��� UHVXOWV� RI� D� UDQGRPL]HG�� FRQWUROOHG� WULDO� RI� QDSUR[HQ� DQG� FHOHFR[LE��$UFK�1HXURO�
�����������±����

��� $'$37�5HVHDUFK�*URXS��0HLQHUW�&/��0F&DIIUH\�/'��%UHLWQHU�-&��$O]KHLPHU¶V�'LVHDVH�$QWL�
LQÀDPPDWRU\� 3UHYHQWLRQ� 7ULDO�� GHVLJQ�� PHWKRGV�� DQG� EDVHOLQH� UHVXOWV�� $O]KHLPHUV� 'HPHQW�
���������±����

��� $OWPDQQ�'*��7KH�VFDQGDO�RI�SRRU�PHGLFDO�UHVHDUFK��%U�0HG�������������±����

��� $O]KHLPHU�$��8HEHU� HLQHQ�HLJHQDUWLJHQ� VFKZHUHQ�(UNUDQNXQJ�VSUR]HVV�GHU�+LUQULQGH��1HXURO�
&HQWUDOEODWW��������������

��� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���UG�HG��
:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�������

��� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���UG�HG��
UHY��'60�,,,�5��:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�������

��� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�FULWHULD�IURP�'60�,9��:DVKLQJWRQ��'&��$PHULFDQ�
3V\FKLDWULF�$VVRFLDWLRQ�������

���� $PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�� 3UDFWLFH� JXLGHOLQH� GHYHORSPHQW� SURFHVV�� ,Q�� $PHULFDQ�
3V\FKLDWULF� $VVRFLDWLRQ�� HGLWRUV�� *XLGHOLQHV� IRU� WKH� 7UHDWPHQW� RI� 3V\FKLDWULF� 'LVRUGHUV��
&RPSHQGLXP������:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�3UHVV��������SS�����±����

���� $PLHYD�+��/HWHQQHXU�/��'DUWLJXHV�-)��5RXFK�/HUR\HU� ,��6RXUJHQ�&��'¶$OFKpH�%LUpH�)��HW�DO��
$QQXDO� UDWH� DQG� SUHGLFWRUVRI� FRQYHUVLRQ� WR� GHPHQWLD� LQ� VXEMHFWV� SUHVHQWLQJ� PLOG� FRJQLWLYH�
LPSDLUPHQW�FULWHULD�GH¿QHG�DFFRUGLQJ�WR�D�SRSXODWLRQ�EDVHG�VWXG\��'HPHQW�*HULDWU�&RJQ�'LVRUG�
����������±����(SXE���$SULO�������

���� $QGULHX�6��*LOOHWWH�6��$PRX\DO�.��1RXUKDVKHPL�)��5H\QLVK�(��2XVVHW�3-��HW�DO��$VVRFLDWLRQ�RI�
$O]KHLPHU¶V�GLVHDVH�RQVHW�ZLWK�JLQNJR�ELORED�DQG�RWKHU�V\PSWRPDWLF�FRJQLWLYH�WUHDWPHQWV�LQ�D�
SRSXODWLRQ�RI�ZRPHQ�DJHG����\HDUV�DQG�ROGHU�IURP�WKH�(3,'26�VWXG\��-�*HURQWRO�$�%LRO�6FL�
0HG�6FL������������±����

���� $QRQ\PRXV��7KH�,QWHUQDWLRQDO�&ODVVL¿�FDWLRQ�RI�'LVHDVHV���WK�UHY��&OLQLFDO�PRGL¿�FDWLRQ��,&'���
&0���UG�HG��:DVKLQJWRQ��'&��86�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV�������

���� $UQåiL]�(��$OPNYLVW�2��,YQLN�5-��7DQJDORV�(*��:DKOXQG�/2��:LQEODG�%��3HWHUVHQ�5&��0LOG�
FRJQLWLYH� LPSDLUPHQW�� D� FURVV�QDWLRQDO� FRPSDULVRQ�� -� 1HXURO� 1HXURVXUJ� 3V\FKLDWU\� ���������
����±�����

���� $XFKXV�$3��%LVVH\�%ODFN�&��3LORW�VWXG\�RI�KDORSHULGRO��ÀXR[HWLQH��DQG�SODFHER�IRU�DJLWDWLRQ�LQ�
$O]KHLPHU¶V�GLVHDVH��-�1HXURSV\FKLDWU\�&OLQ�1HXURVFL�����������±����

���� %DNFKLQH�6��/RIW�+��0HPDQWLQH�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�$O]KHLPHU¶V�GLVHDVH��
UHVXOWV� RI� D� UDQGRPLVHG�� GRXEOH�EOLQG�� SODFHER�FRQWUROOHG� ��PRQWK� VWXG\�� -� $O]KHLPHUV� 'LV�
�����������±�����&RUUHFWHG�DQG�UHSXEOLVKHG�LQ��-�$O]KHLPHUV�'LV�����������±����

���� %DQGHORZ�%��=RKDU�-��.DVSHU�6��0RHOOHU�+-��+RZ�WR�JUDGH�FDWHJRULHV�RI�HYLGHQFH��7KH�:RUOG�
-RXUQDO�RI�%LRORJLFDO�3V\FKLDWU\�����D������±����

���� %DQGHORZ�%��=RKDU�-��+ROODQGHU�(��.DVSHU�6��0RHOOHU�+-��:)6%3�7DVN�)RUFH�RQ�7UHDWPHQW�
RI� 2EVHVVLYH�&RPSXOVLYH� 3RVW�7UDXPDWLF� 6WUHVV� 'LVRUGHU� *XLGHOLQHV�� :RUOG� )HGHUDWLRQ� RI�
6RFLHWLHV� RI� %LRORJLFDO� 3V\FKLDWU\� �:)6%3�� *XLGHOLQHV� IRU� WKH� 3KDUPDFRORJLFDO� 7UHDWPHQW�
RI�$Q[LHW\��2EVHVVLYH�&RPSXOVLYH�DQG�3RVW�7UDXPDWLF�6WUHVV�'LVRUGHUV���VW�UHY��:RUOG�-�%LRO�

3V\FKLDWU\�����E������±����

���� %DXHU� 0��:K\EURZ� 3&��$QJVW� -�� 9HUVLDQL� 0�� 0|OOHU� +-��:RUOG� )HGHUDWLRQ� RI� 6RFLHWLHV� RI�
%LRORJLFDO�3V\FKLDWU\��:)6%)��7DVN�)RUFH�RQ�7UHDWPHQW�*XLGHOLQHV� IRU�8QLSRODU�'HSUHVVLYH�
'LVRUGHUV�� :RUOG� )HGHUDWLRQ� RI� 6RFLHWLHV� RI� %LRORJLFDO� 3V\FKLDWU\� �:)6%3�� *XLGHOLQHV� IRU�
%LRORJLFDO�7UHDWPHQW�RI�8QLSRODU�'HSUHVVLYH�'LVRUGHUV��3DUW����0DLQWHQDQFH�WUHDWPHQW�RI�PDMRU�
GHSUHVVLYH�GLVRUGHU�DQG�WUHDWPHQW�RI�FKURQLF�GHSUHVVLYH�GLVRUGHUV�DQG�VXEWKUHVKROG�GHSUHVVLRQV��
:RUOG�-�%LRO�3V\FKLDWU\����������±���

���� %LUNV� -�� *ULPOH\� (YDQV� -�� ,DNRYLGRX� 9�� 7VRODNL� 0�� +ROW� )(�� 5LYDVWLJPLQH� IRU�$O]KHLPHU¶V�
GLVHDVH��&RFKUDQH�'DWDEDVH�6\VW�5HY���������&'�������

���� %ODFN� 6�� 5RPiQ� *&�� *HOGPDFKHU� '6�� 6DOORZD\� 6�� +HFNHU� -�� %XUQV�$�� HW� DO�� (I¿FDF\� DQG�
WROHUDELOLW\� RI� GRQHSH]LO� LQ� YDVFXODU� GHPHQWLD�� SRVLWLYH� UHVXOWV� RI� D� ���ZHHN�� PXOWLFHQWHU��
LQWHUQDWLRQDO��UDQGRPL]HG��SODFHER�FRQWUROOHG�FOLQLFDO�WULDO��6WURNH�������������±�����

���� %OHVVHG�*��%ODFN�6(��%XWOHU�7��.D\�'9��7KH�GLDJQRVLV�RI�GHPHQWLD�LQ�WKH�HOGHUO\��$�FRPSDULVRQ�
RI�&$0&2*��WKH�FRJQLWLYH�VHFWLRQ�RI�&$0'(;@�WKH�$*(&$7�SURJUDP��'60�,,,��WKH�0LQL�
0HQWDO�6WDWH�([DPLQDWLRQ�DQG�VRPH�VKRUW�UDWLQJ�VFDOHV��%U�-�3V\FKLDWU\�������������±����

���� %URGDW\�+��$PHV�'�� 6QRZGRQ� -��:RRGZDUG�0��.LUZDQ� -�� &ODUQHWWH�5�� HW� DO��$� UDQGRPL]HG�
SODFHER�FRQWUROOHG�WULDO�RI�ULVSHULGRQH�IRU�WKH�WUHDWPHQW�RI�DJJUHVVLRQ��DJLWDWLRQ��DQG�SV\FKRVLV�RI�
GHPHQWLD��-�&OLQ�3V\FKLDWU\������������±����

���� %URGDW\� +�� &RUH\�%ORRP� -�� 3RWRFQLN� )&�� 7UX\HQ� /�� *ROG� 0�� 'DPDUDMX� &5�� *DODQWDPLQH�
SURORQJHG�UHOHDVH�IRUPXODWLRQ�LQ�WKH�WUHDWPHQW�RI�PLOG�WR�PRGHUDWH�$O]KHLPHU¶V�GLVHDVH��'HPHQW�
*HULDWU�&RJQ�'LVRUG������������±����

���� %URLFK� .�� 2XWFRPH� PHDVXUHV� LQ� FOLQLFDO� WULDOV� RQ� PHGLFLQDO� SURGXFWV� IRU� WKH� WUHDWPHQW� RI�
GHPHQWLD��D�(XURSHDQ�UHJXODWRU\�SHUVSHFWLYH��,QW�3V\FKRJHULDWU������������±�����(SXE����$SULO�
������

���� %URRNPH\HU�5�� -RKQVRQ�(��=LHJOHU�*UDKDP�.��$UULJKL�+0��)RUHFDVWLQJ� WKH�JOREDO�EXUGHQ�RI�
$O]KHLPHU¶V�GLVHDVH��$O]KHLP�HUV�'HPHQW�����������±����

���� %XOORFN� 5�� 7RXFKRQ� -�� %HUJPDQ� +�� *DPELQD� *�� +H� <�� 5DSDW]� *�� HW� DO�� 5LYDVWLJPLQH� DQG�
GRQHSH]LO�WUHDWPHQW�LQ�PRGHUDWH�WR�PRGHUDWHO\�VHYHUH�$O]KHLPHU¶V�GLVHDVH�RYHU�D���\HDU�SHULRG��
&XUU�0HG�5HV�2SLQ�������������±�����

���� %XUQV�$��5RVVRU�0��+HFNHU�-��*DXWKLHU�6��3HWLW�+��0|OOHU�+-��HW�DO��7KH�HIIHFWV�RI�GRQHSH]LO�
LQ� $O]KHLPHU¶V� GLVHDVH� ±� UHVXOWV� IURP� D� PXOWLQDWLRQDO� WULDO�� 'HPHQW� *HULDWU� &RJQ� 'LVRUG�
�����������±����

���� %XUQV�$��<HDWHV�$��$NLQWDGH�/��'HO�9DOOH�0��=KDQJ�5<��6FKZDP�(0��HW�DO��'H¿�QLQJ�WUHDWPHQW�
UHVSRQVH� WR� GRQHSH]LO� LQ�$O]KHLPHU¶V� GLVHDVH�� UHVSRQGHU� DQDO\VLV� RI� SDWLHQW�OHYHO� GDWD� IURP�
UDQGRPL]HG��SODFHER�FRQWUROOHG�VWXGLHV��'UXJV�$JLQJ������������±����

���� %XUQV�$��%HUQDEHL�5��%XOORFN�5��&UX]�-HQWRIW�$-��)U|OLFK�/��+RFN�&��HW�DO��6DIHW\�DQG�HI¿FDF\�
RI� JDODQWDPLQH� �5HPLQ\O�� LQ� VHYHUH�$O]KHLPHU¶V� GLVHDVH� �WKH� 6(5$'� VWXG\��� D� UDQGRPLVHG��
SODFHER�FRQWUROOHG��GRXEOH�EOLQG�WULDO��/DQFHW�1HXURO����������±���

���� %XVVH�$��+HQVHO�$��*�KQH�8��$QJHUPH\HU�0&��5LHGHO�+HOOHU�6*��0LOG�FRJQLWLYH�LPSDLUPHQW��
ORQJ�WHUP�FRXUVH�RI�IRXU�FOLQLFDO�VXEW\SHV��1HXURORJ\�������������±�����

���� &KRL�6+��/HH�%+��.LP�6��+DKP�'6��-HRQJ�-+��<RRQ�6-��HW�DO��,QWHUFKDQJLQJ�VFRUHV�EHWZHHQ�
FOLQLFDO� GHPHQWLD� UDWLQJ� VFDOH� DQG� JOREDO� GHWHULRUDWLRQ� VFDOH�� $O]KHLPHU� 'LV� $VVRF� 'LVRUG�
����������±����

���� &ODUN�60��6KHSSDUG�/��)LOOHQEDXP�**��*DODVNR�'��0RUULV�-&��.RVV�(��HW�DO��9DULDELOLW\�LQ�DQQXDO�
0LQL�0HQWDO� 6WDWH� ([DPLQDWLRQ� VFRUH� LQ� SDWLHQWV�ZLWK� SUREDEOH�$O]KHLPHU� GLVHDVH�� D� FOLQLFDO�
SHUVSHFWLYH� RI� GDWD� IURP� WKH� FRQVRUWLXP� WR� HVWDEOLVK� D� UHJLVWU\� IRU�$O]KHLPHU¶V� GLVHDVH��$UFK�
1HXURO�������������±����

���� &ODUN�:6��6WUHHW�-6��)HOGPDQ�3'��%UHLHU�$��7KH�HIIHFWV�RI�RODQ]DSLQH�LQ�UHGXFLQJ�WKH�HPHUJHQFH�
RI� SV\FKRVLV� DPRQJ� QXUVLQJ� KRPH� SDWLHQWV� ZLWK� $O]KHLPHU¶V� GLVHDVH�� -� &OLQ� 3V\FKLDWU\�
����������±���

*\G\PR�UHNRPHQGDFLMRV



9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��

���� &OHJJ�$��%U\DQW� -��1LFKROVRQ�7��0F,QW\UH�/��'H�%URH�6��*HUDUG�.�� HW� DO��&OLQLFDO� DQG� FRVW�
HIIHFWLYHQHVV�RI�GRQHSH]LO�� ULYDVWLJPLQH�DQG�JDODQWDPLQH�IRU�$O]KHLPHU¶V�GLVHDVH��D� UDSLG�DQG�
V\VWHPDWLF�UHYLHZ��+HDOWK�7HFKQRO�$VVHVV���������±����

���� &RUH\�%ORRP�-5��$QDQG�-9��9HDFK�-�IRU�WKH�(1$�����%����6WXG\�*URXS��$�UDQGRPL]HG�WULDO�
HYDOXDWLQJ�WKH�HI¿FDF\�DQG�VDIHW\�RI�(1$������ULYDVWLJPLQH�WDUWUDWH���D�QHZ�DFHW\O�FKROLQHVWHUDVH�
LQKLELWRU�� LQ� SDWLHQWV� ZLWK� PLOG� WR� PRGHUDWHO\� VHYHUH� $O]KHLPHU¶V� GLVHDVH�� ,QW� -� *HULDWU�
3V\FKRSKDUPDFRO����������±���

���� &RKHQ�0DQV¿HOG� -��%LOOLJ�1��$JLWDWHG�EHKDYLRUV� LQ� WKH� HOGHUO\�� ,��$�FRQFHSWXDO� UHYLHZ�� -�$P�
*HULDWU�6RF������������±����

���� &RKHQ�0DQV¿HOG�-��$JLWDWHG�EHKDYLRUV�LQ�WKH�HOGHUO\��,,��3UHOLPLQDU\�UHVXOWV�LQ�WKH�FRJQLWLYHO\�
GHWHULRUDWHG��-�$P�*HULDWU�6RF������������±����

���� &XPPLQJV� -/�� 0HJD� 0�� *UD\� .�� 5RVHQEHUJ�7KRPSVRQ� 6�� &DUXVL� '$�� *RUQEHLQ� -�� 7KH�
1HXURSV\FKLDWULF� ,QYHQWRU\�� FRPSUHKHQVLYH� DVVHVVPHQW� RI� SV\FKRSDWKRORJ\� LQ� GHPHQWLD��
1HXURORJ\�������������±�����

���� &XPPLQJV� -/�� 6FKQHLGHU� /�� 7DULRW� 31�� .HUVKDZ� 35�� <XDQ� :�� 5HGXFWLRQ� RI� EHKDYLRUDO�
GLVWXUEDQFHV�DQG�FDUHJLYHU�GLVWUHVV�E\�JDODQWDPLQH�LQ�SDWLHQWV�ZLWK�$O]KHLPHU¶V�GLVHDVH��$P�-�
3V\FKLDWU\�������������±����

���� &XPPLQJV�-/��6FKQHLGHU�(��7DULRW�31��*UDKDP�60��0HPDQWLQH�0(0�0'����6WXG\�*URXS��
%HKDYLRUDO� HIIHFWV� RI�PHPDQWLQH� LQ�$O]KHLPHU� GLVHDVH� SDWLHQWV� UHFHLYLQJ� GRQHSH]LO� WUHDWPHQW�
1HXURORJ\�����������±���

���� 'DQWRLQH�7��$XULDFRPEH�6��6DUD]LQ�0��%HFNHU�+��3HUH�--��%RXUGHL[�,��5LYDVWLJPLQH�PRQRWKHUDS\�
DQG� FRPELQDWLRQ� WKHUDS\� ZLWK� PHPDQWLQH� LQ� SDWLHQWV� ZLWK� PRGHUDWHO\� VHYHUH� $O]KHLPHU¶V�
GLVHDVH�ZKR�IDLOHG�WR�EHQH¿�W�IURP�SUHYLRXV�FKROLQHVWHUDVH�LQKLELWRU�WUHDWPHQW��,QW�-�&OLQ�3UDFW�
�����������±����

���� 'H� 'H\Q� 33�� 5DEKHUX� .�� $� UDQGRPL]HG� WULDO� RI� ULVSHULGRQH�� SODFHER�� DQG� KDORSHULGRO� IRU�
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WKH�EUDLQ��,Q��%DVDU�(��%XOORFN�7+��HGLWRUV��%UDLQ�G\QDPLFV�SURJUHVV�DQG�SHUVSHFWLYHV��%HUOLQ��
+HLGHOEHUJ��1HZ�<RUN��6SULQJHU��������SS�����±����
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,QVWLWXW�I�U�4XDOLWlW�XQG�:LUWVFKDIWOLFKNHLW�LP�*HVXQGKHLWVZHVHQ��,4:L*���6HSWHPEHU������
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FKDUDFWHULVWLFV� RI� WKH�*HUPDQ�'HPHQWLD� &RPSHWHQFH�1HWZRUN��'HPHQW�*HULDWU� &RJQ�'LVRUG�
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�����������±����

����� :LQEODG� %�� (QJHGDO� .�� 6RLQLQHQ� +�� :LUWK� <�� 0|ELXV� +-�� $� ��\HDU�� UDQGRPL]HG�� SODFHER�
FRQWUROOHG�VWXG\�RI�GRQHSH]LO�LQ�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�$'��1HXURORJ\������������±����

����� :LQEODG�%��3DOPHU�.��.LYLSHOWR�0��-HOLF�9��)UDWLJOLRQL�/��:DKOXQG�/2��HW�DO��0LOG�FRJQLWLYH�
LPSDLUPHQW�±�EH\RQG�FRQWURYHUVLHV�� WRZDUGV�D�FRQVHQVXV�� UHSRUW�RI� WKH� ,QWHUQDWLRQDO�:RUNLQJ�
*URXS�RQ�0LOG�&RJQLWLYH�,PSDLUPHQW��-�,QWHUQ�0HG��������������±����

����� :LQG�$:��6FKHOOHYLV�)*��9DQ�6WDYHUHQ�*��6FKROWHQ�53��-RQNHU�&��9DQ�(LMN�-7��/LPLWDWLRQV�RI�
WKH�0LQL�0HQWDO� 6WDWH� ([DPLQDWLRQ� LQ� GLDJQRVLQJ� GHPHQWLD� LQ� JHQHUDO� SUDFWLFH�� ,QW� -�*HULDWU�
3V\FKLDWU\������������±����

����� :RUOG�+HDOWK�2UJDQL]DWLRQ��7KH�WHQWK�UHYLVLRQ�RI�WKH�,QWHUQDWLRQDO�&ODVVL¿�FDWLRQ�RI�'LVHDVHV�DQG�
UHODWLYH�KHDOWK�SUREOHPV��,&'������*HQHYD��:+2�������

����� <DQFKHYD�6�� ,KO�5��1LNRORYD�*��3DQD\RWRY�&��6FKODHINH�6��+RHUU�5�� IRU� WKH�*,1'21�6WXG\�
*URXS�� *LQNJR� ELORED� H[WUDFW� (*E� ����� GRQHSH]LO� RU� ERWK� FRPELQHG� LQ� WKH� WUHDWPHQW� RI�
$O]KHLPHU¶V� GLVHDVH� ZLWK� QHXURSV\FKLDWULF� IHDWXUHV��$� UDQGRPLVHG�� GRXEOH�EOLQG�� H[SORUDWRU\�
WULDO��$JLQJ�0HQW�+HDOWK������������±����

����� =KRQJ�.;��7DULRW�31��0LQW]HU� -��0LQNZLW]�0&��'HYLQH�1$��4XHWLDSLQH� WR� WUHDW�DJLWDWLRQ� LQ�
GHPHQWLD��D�UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�VWXG\�&XUU�$O]KHLPHU�5HV����������±
����

����� =ZDUHQVWHLQ�0��7UHZHHN�6��*DJQLHU�--��$OWPDQ�'*��7XQLV�6��+D\QHV�%��HW�DO�� ,PSURYLQJ� WKH�
UHSRUWLQJ�RI�SUDJPDWLF�WULDOV��DQ�H[WHQVLRQ�RI�WKH�&216257�VWDWHPHQW��%U�0HG�-���������������
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%OHVVHGCR�GHPHQFLMRV�VNDOơV�YHUWLQLPDV�GLDJQR]XRMDQW�
GHPHQFLMą

+HQULNDV�.$=/$86.$6����
�.ODLSơGRV�XQLYHUVLWHWLQơ�OLJRQLQơ���.ODLSơGRV�XQLYHUVLWHWDV��.ODLSơGD��/LHWXYD

$GUHVDV�VXVLUDãLQơWL��'U��+HQULNDV�.D]ODXVNDV��HO��S���KND]ODXVNDV����#JPDLO�FRP

'HPHQFLMD� VHUJD�DSLH���SURF�� åPRQLǐ��NXULǐ�DPåLXV�QXR�
���LNL����PHWǐ�LU�QXR����LNL����SURF��±�Y\UHVQLǐ�QHL����PHWǐ��
3URJQR]XRMDPD�� NDG� ����� P��� MHL� GDEDUWLQơV� WHQGHQFLMRV�

LãOLNV� LU�QHEXV�JDOLP\ELǐ� WDLN\WL�SUR¿ODNWLNRV�SULHPRQHV��GơO�
$O]KHLPHULR�WLSR�GHPHQFLMRV�-$9�NHQWơV����PLOLMRQǐ�VHQ\YR�
DPåLDXV�åPRQLǐ�>�@��
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,�� ,QIRUPDWRULXV�WXUL�SDWHLNWL�DWVDN\PXV��$SLEUDXNLWH�VNDLþLǐ��NXULV�JHULDXVLDL�DSLEǌGLQD�DWPLQWLHV�LU�HOJHVLR�SRN\þLXV��QXR�WDGD��NDL�
DWVLUDGR�SLUPLHML�VXWULNLPDL�

1ơUD�SRN\þLǐ 'DOLQLV�SRN\WLV 6XQNXV�SRN\WLV *HEơMLPDV�XåGXRWLV

� ��� � *HEơMLPDV�DWOLNWL�QDPǐ�UXRãRV�GDUEXV�

� ��� � *HEơMLPDV�VXVNDLþLXRWL�QHGLGHOƳ�SLQLJǐ�NLHNƳ�

� ��� � *HEơMLPDV�DWVLPLQWL�WUXPSą�GDLNWǐ�VąUDãą��SY]��SLUNLQLǐ��

� ��� � *HEơMLPDV�VXUDVWL�NHOLą�Ƴ�QDPXV�DUED�Ƴ�åLQRPą�YLHWą�

� ��� � *HEơMLPDV�VXUDVWL�NHOLą�SDåƳVWDPRVH�JDWYơVH�

� ��� � *HEơMLPDV��RULHQWXRWLV�DSOLQNRMH�DU�SDDLãNLQLPǐ�VXYRNLPDV

� ��� � *HEơMLPDV�DWVLPLQWL�QHVHQLDL�EXYXVLXV�ƳY\NLXV

� ��� � 3ROLQNLV�J\YHQWL�SUDHLWLPL

,,�� ,ã�NLHNYLHQRV�NDVGLHQơV�YHLNORV�UǌãLHV��QXURG\WRV�åHPLDX��SDVLULQNLWH�YLHQą��NXULą�ãLXR�PHWX�QXURGR�VHUJDQW\VLV�GHPHQFLMD�

9DOJ\PDV

� 9DOJR�VDYDUDQNLãNDL�EH�NLWR�åPRJDXV�SDJDOERV

� 9DOJR�VDYDUDQNLãNDL�VX�QHå\PLD�NLWR�åPRJDXV�SDJDOED

� 9DOJDQW�UHLNLD�GDXJ�SDJDOERV

� 7XUL�EǌWL�PDLWLQDPDV

$SVLUHQJLPDV

� $SVLUHQJLD�EH�NLWR�åPRJDXV�SDJDOERV

� .DUWDLV�VXPDLãR�VDJDV�LU�NW��5HLNLD�ãLHN�WLHN�SDJDOERV�

� 6XPDLãR�GUDEXåLǐ�HLOĊ��NDL�NXULXRV�XåPLUãWD��UHLNLD�GDXJ�NLWR�åPRJDXV�SDJDOERV

� 1HVXJHED�DSVLUHQJWL

7XDOHWDV�

� 3DVLUǌSLQD�VDYLPL�WXDOHWH

� 5HWNDUþLDLV�QHVXODLNR�ãODSLPR�DUED�UHLNLD�SULPLQWL

� 'DåQDL�QHVXODLNR�ãODSLPR�DUED�UHLNLD�GDXJ�NLWR�åPRJDXV�SDJDOERV

� 0DåDL�DUED�YLVLãNDL�QHNRQWUROLXRMD�ãODSLPR�LU�LãPDWǐ

,,,�� %HQGUDV�EDOǐ�VNDLþLXV���±���

%/(66('C2�'(0(1&,-26�6.$/Ơ�
�NDVGLHQLR�J\YHQLPR�YHLNOD�
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��� -DOEHUW� --�� 'DLHOOR� /$�� /DSDQH� ./�� 'HPHQWLD� RI� WKH� $O]KHLPHU� 7\SH�� (SLGHPLRORJ� 5HY�
����������±���

��� %LR3V\FKR6RFLDO�$VVHVVPHQW�7RROV�IRU�WKH�(OGHUO\�±�$VVHVVPHQW�6XPPDU\�6KHHW��7HVW��%OHVVHG�
±�'HPHQWLD�6FDOH��%/6�'���%OHVVHG�5RVV�'HPHQWLD�6FDOH��RU�1HZFDVWOH�'HPHQWLD�6FDOH��KWWS���
LQVWUXFW�XZR�FD�NLQHVLRORJ\������$VVHVVPHQWV�6RFLDO�%/6�'�KWPO

��� (UNLQMXQWWL�7��+RNNDQHQ�/��6XONDYD�5��3DOR�-��7KH�%OHVVHG�GHPHQWLD�VFDOH�DV�D�VFUHHQLQJ�WHVW�IRU�
GHPHQWLD��,QW�-�*HULDWU�3V\FKLDWU\��������������±����

��� %OHVVHG� *�� 7RPOLQVRQ� %(�� 5RWK� 0�� 7KH� DVVRFLDWLRQ� EHWZHHQ� TXDQWLWDWLYH� PHDVXUHV� RI�
GHPHQWLD�DQG�RI�VHQLOH�FKDQJH�LQ� WKH�FHUHEUDO�JUH\�PDWWHU�RI�HOGHUO\�VXEMHFWV��%U�-�3V\FKLDWU\�
�������������±�����

��� 0F'RZHOO�,��1HZHOO�&��0HDVXULQJ�+HDOWK��$�*XLGH�WR�5DWLQJ�6FDOHV�DQG�4XHVWLRQQDLUHV����QG�
HG����1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������

��� 6WHUQ�<��+HVGRUIIHU�'��6DQR�0��0D\HX[�5��0HDVXUHPHQW�DQG�SUHGLFWLRQ�RI�IXQFWLRQDO�FDSDFLW\�LQ�
$O]KHLPHU¶V�GLVHDVH��1HXURORJ\����������±����

��� =LOOPHU�($��)RZOHU�3&��*XWQLFN�+1��%HFNHU�(��&RPSDULVRQ�RI�WZR�FRJQLWLYH�EHGVLGH�VFUHHQLQJ�
LQVWUXPHQWV�LQ�QXUVLQJ�KRPH�UHVLGHQWV��D�IDFWRU�DQDO\WLF�VWXG\��-�*HURQWRORJ\�����������±���
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6NDOơV�YHUWLQLPR�LU�QDXGRMLPR�DSWDULPDV

%OHVVHGCR� GHPHQFLMRV� VNDOơ� \UD� WUXPSD� SDVWDUǐMǐ� ãHãLǐ�
PơQHVLǐ� HOJHVLR� VNDOơ�� SDUHPWD� LQWHUYLX� PHWRGX� VXULQNWD�
LQIRUPDFLMD� Lã� WLULDPRMR� JLPLQDLþLǐ� DUED� GUDXJǐ�� 7\ULPR�
WXULQ\V�QXURG\WDV��EHW�JULHåWDV�NODXVLPǐ�WLNVOXPDV�QHEǌWLQDV��
ƲURG\WD�� NDG� ãL� VNDOơ� JDOL� EǌWL� QDXGRMDPD� NDLS� DQNVW\YDV��
MDXWUXV� LU� VSHFL¿QLV� WHVWDV� DWULQNWL� SDFLHQWDPV�� NXULH� WXUL�
GHPHQFLMDL� EǌGLQJǐ� VLPSWRPǐ�� -L� SDGHGD� GLIHUHQFLMXRWL�
SDFLHQWXV�� NXULǐ� GHPHQFLMRV� ODLSVQLV� VNLUWLQJDV�� %HQGUDV�
WDãNǐ�VNDLþLXV�YDULMXRMD�QXR����QRUPDOXV��LNL�����PDNVLPDOXV�
QHJHEơMLPDV��� .DVGLHQHL� YHLNODL� DQDOL]XRWL� VNLUWL� �±���
ƳJǌGåLDPV� ±� �±���� DVPHQ\EHL�� LQWHUHVDPV� LU� SRWUDXNLDPV�
±� ��±��� NODXVLPDL�� 7DãNDL� VNLULDPL� YHUWLQDQW� NLHNYLHQą�
NODXVLPą�� ±� YLVLãNDV� QHJHEơMLPDV� DWOLHNDQW� WDP� WLNUą� YHLNOą�
YHUWLQDPDV� �� WDãNX�� HVDQW� GDOLQLDP� ±� NLQWDPDP� DUED� VX�
SHUWUDXNRPLV� SDVLUHLãNLDQþLDP� QHJHEơMLPXL�� VNLULDPD� ����

WDãNR��%HQGUDV�WDãNǐ�VNDLþLXV�YDULMXRMD�QXR����QRUPDOXV��LNL�
��� �PDNVLPDOXV� QHJHEơMLPDV��� SDåLQLPR� SRVNDOơ� QHDSLPD�
VX� DVPHQ\EH� VXVLMXVLǐ� NODXVLPǐ� ���±���� LU� YDULMXRMD�
QXR� �� �QRUPDOXV�� LNL� ��� �VWLSUL� GHPHQFLMD��� �1XVWDW\WD��
NDG� GHPHQFLMD� WLNVOLDX� GLDJQR]XRMDPD�� NDL� QHYHUWLQDPL�
DVPHQ\EĊ��LQWHUHVXV�LU�SRWUDXNLXV�DQDOL]XRMDQW\V�ãLRV�VNDOơV�
��±���� NODXVLPDL�� >�@�� 9HUWLQDQW� ��� EDOǐ� %OHVVHGCR� VNDOĊ��
OHQJYD� GHPHQFLMD� QXVWDWRPD� HVDQW� QXR� �� LNL� ��� YLGXWLQơ� ±�
QXR���LNL�����VXQNL�±�QXR����LNL����EDOǐ��ƲURG\WDV�ãLRV�VNDOơV�
MDXWUXPDV�LU�VSHFL¿ãNXPDV��7LULDQW�GơO�GHPHQFLMRV��QXVWDW\WD��
NDG� HVDQW� ULELQLDPV���EDODPV�� ãLRV� VNDOơV� MDXWUXPDV�\UD����
SURF���VSHFL¿ãNXPDV�±����SURF��>�@��%OHVVHGCR�HOJHVLR�VNDOơ�
\SDþ� WLNVOLQJD� GLDJQR]XRMDQW� GHPHQFLMą�� NDL� QDXGRMDPD�
NDUWX� VX� WHVWDLV�SDåLQLPXL� ƳYHUWLQWL��%H� WR�� ãL� VNDOơ�JDOL�EǌWL�
SDQDXGRWD� QHƳJDOXPR� O\JLXL� ƳYHUWLQWL� LU� VRFLDOLQHL� SDJDOEDL�
SODQXRWL�>���������@��
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/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV

1HXURSVLFKLDWULQLDL�VXWULNLPDL��UHG��.��0L\RVKL��<��0RULPXUD��.��0DHGD�

1HXURSVLFKLDWULF�'LVRUGHUV��6SULQJHU�7RN\R�'RUGUHFKW�+HLGHOEHUJ�/RQGRQ�1HZ�
<RUN��������,6%1����±�±���±�����±�������S�

LQWHJUXRWDV� QHXURPRNVODV�� NXULV� VYDUEXV� NOLQLNLQơMH� SUDNWLNRMH�
LU� MR� WLNVODV� ±� WLUWL� HOJHVLR� LU� VPHJHQǐ� IXQNFLMǐ� U\ãƳ�� SDJULQGåLDQW� MƳ�
SVLFKRORJLMD��QHXURORJLMD�LU�SVLFKLDWULMD��3DVWDUǐMǐ�PHWǐ�QHXURPRNVOR�
W\ULQơMLPDL� LãSOơWơ� QHXURSVLFKLDWULMRV� SHUVSHNW\Yą�� DWVNOHLVGDPL�
QHXURELRORJLQĊ� YDGLQDPǐMǐ� IXQNFLQLǐ� SVLFKLNRV� VXWULNLPǐ� NLOPĊ��
.Q\JRMH� DSWDULDPL� QHXURSVLFKLDWULQLDL� VXWULNLPDL� \UD� RUJDQLQơV�
VPHJHQǐ�OLJRV�VX�SVLFKLNRV�OLJǐ�VLPSWRPDLV�

0RQRJUD¿MRMH� DSåYHOJLDPL� QDXMDXVL� DWUDGLPDL� ãLRMH� VULW\MH��
.Q\Ją� VXGDUR� DãWXRQL� VN\ULDL�� VNLUWL� QHUYǐ� VLVWHPRV� LU� SVLFKLNRV�
OLJǐ� NOLQLNLQLDPV� SRå\PLDPV�� VLQGURPDPV�� HSLOHSVLMDL�� VPHJHQǐ�
WUDXPRPV�� NUDXMDJ\VOLQơV� LU� XåGHJLPLQơV� NLOPơV� SDWRORJLMDL��
QHXURGHJHQHUDFLQLDPV� QHUYǐ� VLVWHPRV� SDåHLGLPDPV� EHL� NLWRPV�
QHXURSVLFKLDWULQLǐ� VXWULNLPǐ� WHPRPV��.Q\JRMH� SXEOLNXRMDPD� LU�'U��
3HUPLQGHU�6DFKGHY�QHXURSVLFKLDWULMRV�PRNRPRML�SURJUDPD�³7KH�FRUH�
&XUULFXOXP�RI�1HXURSVLFKLDWU\´��VWDQGDUWL]XRWRV�PRNRPRVLRV�JDLUơV�
QHXURSVLFKLDWULMRMH��

âL� NQ\JD� VXSDåLQGLQD� VX� 7DUSWDXWLQơV� QHXURSVLFKLDWULMRV�
DVRFLDFLMRV� WUXPSD� LVWRULMD� EHL� VWDWXVX�� /LHWXYDL� ãLRMH� DVRFLDFLMRMH�
WDUSWDXWLQLDPH�NRPLWHWH�DWVWRYDXMD�5REHUWDV�%XQHYLþLXV�

1HXURSVLFKLDWULMD� \UD� VHQD� PHGLFLQRV� PRNVOR� GLVFLSOLQD��
NXULRV� SUDGåLD� VLHNLD� ;,;� D�� YLGXUƳ�� JDOEǌW�� QHW� ;9,,� DPåLǐ�� 7DL�
\UD� å\PLDL� DQNVWHVQLV� ODLNPHWLV� QHL� DWVLUDGR� PXPV� VXSUDQWDPD�
ãLXRODLNLQơ�SVLFKLDWULMD��,OJXV�GHãLPWPHþLXV�QHXURORJLMD�LU�SVLFKLDWULMD�
Y\VWơVL� NDLS� DWVNLURV� GLVFLSOLQRV�� EH� WDUSGLVFLSOLQLQLR� GLDORJR��
1HXURSVLFKLDWULMD� DWJLPơ� SHU� SDVWDUXRVLXV� GX� GHãLPWPHþLXV� NDLS�
VXEGLVFLSOLQD�� MXQJLDQWL� GYL� SULSDåLQWDV� GLVFLSOLQDV� ±� QHXURORJLMą� LU�
SVLFKLDWULMą�� 3DJULQGLQLV� QHXURSVLFKLDWULMRV� YDLGPXR� ±� QHXURPRNVOR�
SULQFLSǐ�WDLN\PDV�HPRFLQLǐ��HOJHVLR�LU�SDåLQLPR�IXQNFLMǐ�VXWULNLPǐ�
GLDJQRVWLNRMH�EHL� Mǐ�J\G\PXL��1HXURSVLFKLDWULMRV�SUDNWLNRMH�EǌWLQRV�
åLQLRV� LU� NOLQLNLQơV� SUDNWLNRV� ƳJǌGåLDL�� NXULH� ÄSHUåHQJLD³� WUDGLFLQĊ�
SVLFKLDWULMRV�QHXURORJLMRV�ULEą��

3LUPRMRMH�GDO\MH�DSUDãRPRV�JDOLPRV�QHUYǐ�VLVWHPRV�LU�SVLFKLNRV�
VXWULNLPǐ� NOLQLNLQơV� IRUPRV�� 7HLJLDPD�� NDG� NDUWX� SDVLUHLãNLDQþLǐ�
QHXURORJLQLǐ�� QHXURSVLFKRORJLQLǐ� LU� SVLFKLNRV� OLJǐ� VLPSWRPǐ�
SULHåDVWLV� SDSUDVWDL� \UD� RUJDQLQơV� FHUHEULQơV� OLJRV�� .Q\JRMH�
DSWDULDPL� SDJULQGLQLDL� QHXURSVLFKLDWULQLDL� VLPSWRPDL� �QHULPR��
DSDWLMRV�� QXRWDLNRV� VXWULNLPǐ�� KDOLXFLQDFLMǐ�� NOLHGHVLǐ�� HOJHVLR� LU�
DVPHQ\EơV�SRN\þLǐ��GHO\UR��SDåLQLPR�IXQNFLMǐ�VXWULNLPǐ��� ,ãVNLUWRV�
NHWXULRV� SDJULQGLQơV� QHXURSVLFKLDWULQLǐ� VLPSWRPǐ� FKDUDNWHULVWLNRV��

���NRQNXUHQFLQJDV�ƳYDLULǐ�SVLFKLNRV�VXWULNLPǐ�VLPSWRPǐ�SDVLUHLãNLPDV��
��� SDåLQLPR� IXQNFXMǐ� VXWULNLPDV� NDLS� HVPLQLV� LU� SDJULQGLQLV�
VLPSWRPDV�� ��� DQNVW\YǐMǐ� FHUHEUQLǐ� VLPSWRPǐ� SDVLUHLãNLPDV���
���DWVLWLNWLQLV�SDQDãXPDV�Ƴ�HQGRJHQLQLXV�SVLFKLNRV�VXWULNLPXV��

.Q\JRMH� UHNRPHQGXRMDPD� SVLFKLNRV� OLJǐ� VLPSWRPXV� EHL�
VLQGURPXV�� NXULǐ� SULHåDVWLV� \UD� RUJDQLQơV� JDOYRV� VPHJHQǐ� OLJRV��
YDGLQWL� ÄQHXURSVLFKLDWULQLDLV� VLPSWRPDLV³� DU� ÄQHXURSVLFKLDWULQLDLV�
VLQGURPDLV³�� ,U� WRNLDPH� NRQWHNVWH� VPHJHQǐ� OLJRV�� VXNHOLDQþLRV�
SVLFKLNRV� OLJǐ� VLPSWRPXV�� YDGLQDPRV� QHXURSVLFKLDWULQơPLV�
OLJRPLV�� 7RGơO� LU� RUJDQLQHV� VPHJHQǐ� OLJDV� �QHXURGHJHQHUDFLQHV� LU�
FHUHEURYDVNXOLQHV�OLJDV��VPHJHQǐ�QDYLNXV��PHWDEROLQĊ�HQFHIDORSDWLMą��
LQWRNVLNDFLMDV�� EǌWǐ� JDOLPD� YDGLQWL� QHXURSVLFKLDWULQơPLV� OLJRPLV��
.DGDQJL�FHUHEULQLDL�VXWULNLPDL�JDOL� LPLWXRWL�HQGRJHQLQHV�SVLFKR]HV��
DWPHWXV� JDOYRV� VPHJHQǐ� SDåHLGLPR� JDOLP\EĊ�� DWLGåLDX� WXUơWǐ� EǌWL�
GLDJQR]XRMDPRV� HQGRJHQLQơV� SVLFKR]ơV� �ãL]RIUHQLMD�� QXRWDLNRV�
VXWULNLPDL��� 7REXOơMDQW� QHXURYL]XDOLQLDPV�� SDWRPRUIRORJLQLDPV�
W\ULPDPV��UDQGDPD�VPHJHQǐ�SRN\þLǐ�SDFLHQWDPV��NXULHPV�QXVWDWRPDV�
SRWUDXPLQLR�VWUHVR�VLQGURPDV��WDLS�SDW�HQGRJHQLQLǐ�SVLFKR]Lǐ�DWYHMDLV�

3DJULQGLQLDL� QHXURSVLFKLDWULQLǐ� VLPSWRPǐ� NRPSRQHQWDL�
\UD� SDåLQLPR� IXQNFLMǐ� LU� VąPRQơV� VXWULNLPDL�� 'DXJHOLV� NLWǐ�
QHXURSVLFKLDWULQLǐ� VLPSWRPǐ� �GHSUHVLMD�� QHULPDV�� SDUDQRLGLQơ�
KDOLXFLQDFLQơ�EǌNOơ��HOJHVLR�EHL�DVPHQ\EơV�SRN\þLDL��SDSUDVWDL� WDLS�
SDW� DWVLUDQGD�RUJDQLQLR�JDOYRV� VPHJHQǐ�SDåHLGLPR�PHWX��7RGơO�QHW�
VLOSQL� QHXURSVLFKLDWULQLDL� VLPSWRPDL� JDOL� EǌWL� DQNVW\YR� RUJDQLQLR�
VPHJHQǐ�SDåHLGLPR�SRå\PLDL�

2UJDQLQLDL� VPHJHQǐ� SDåHLGLPDL� WXUơWǐ� EǌWL� QXRGXJQLDL�
LãWLUWL� SVLFKR]Lǐ� DWYHMX�� \SDþ� Y\UHVQLR� DPåLDXV� åPRQơPV��
1HXURGHJHQHUDFLQLǐ� VXVLUJLPǐ� DWYHMDLV� GHPHQFLMǐ� GLIHUHQFLQĊ�
GLDJQR]Ċ� VXQNLQD� Mǐ� DWLSLQơ� NOLQLND�� .Q\JRMH� SDWHLNLDPDV� QDXMDV�
SRåLǌULV� Ƴ� QHXURGHJHQHUDFLQLXV� SURFHVXV�� 1HXURGHJHQHUDFLQLǐ� OLJǐ�
UL]LNRV�JHQǐ�W\ULQơMLPDL�DWYHULD�QDXMą�GHPHQFLMRV�SDåLQLPR�SXVODSƳ�

1ơUD� DEHMRQơV�� NDG� VHUJDQþLǐMǐ� HSLOHSVLMD� QHXURSVLFKRORJLQơV�
VWXGLMRV� SDGHGD� VXSUDVWL� VPHJHQǐ� IXQNFLMą� LU� WDL� \UD� GDXJLDX� QHL�
HSLOHSVLMRV�W\ULPDL��3RLQVXOWLQơV�GHSUHVLMRV�SDWR¿]LRORJLMD�LU�J\G\PDV�
WDLS�SDW�\UD�DNWXDOL�W\ULQơMLPǐ�VULWLV��.Q\JRMH�QDJULQơMDPDV�U\ã\V�WDUS�
FHUHEURYDVNXOLQLǐ� OLJǐ� LU� QHXURSVLFKLDWULQLǐ� VXWULNLPǐ� �GHPHQFLMRV�
LU� GHSUHVLMRV��� SODþLDX� VXSDåLQGLQDPD� VX� ãLǐ� OLJǐ� SDWRJHQH]H� LU�
DWLWLQNDPX� J\G\PX�� 9LHQDPH� Lã� VN\ULǐ� LãVDNRPD� QXRPRQơ�� NDG��
SDVLUHQNDQW�ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�LU�FHUHEURYDVNXOLQLǐ�OLJǐ�
J\G\Pą��VYDUEX�ƳYHUWLQWL�SDFLHQWǐ�QHXURSVLFKLDWULQLXV�VXWULNLPXV��QHV�
MLH�JDOL�WXUơWL�ƳWDNRV�OLJRV�NOLQLNLQHL�HLJDL���

6N\GOLDXNơV� KRUPRQDL� \UD� VYDUEǌV� VPHJHQǐ� Y\VWLPXLVL��
EUHQGLPXL�EHL�MDX�VXEUHQGXVLǐ�VPHJHQǐ�IXQNFLRQDYLPXL��âLRMH�NQ\JRMH�
SXEOLNXRMDPDV�5REHUWR�%XQHYLþLDXV�LU�$UWKXU�-�3UDQJH��-U��VWUDLSVQLV��
DQDOL]XRMDQWLV� VN\GOLDXNơV� LU� VPHJHQǐ� U\ãƳ� HVDQW� QHXURSVLFKLDWULQLǐ�
VXWULNLPǐ�� *HQRPLQLǐ� LU� QHJHQRPLQLǐ� PHFKDQL]Pǐ�� VXVLMXVLǐ� VX�
VN\GOLDXNơV�KRUPRQǐ�PHWDEROL]PX�VPHJHQ\VH��JHUHVQLV� VXSUDWLPDV�
DWYHULD�QDXMDV�JDOLP\EHV�LHãNRWL�QDXMǐ�å\PHQǐ��WDLNLQLǐ�LU�YHLNVPLQJǐ�
MXQJLQLǐ�PHQWDOLQLDPV�VLPSWRPDPV�LU�VXWULNLPDPV�J\G\WL���

âLRMH�WUXPSRMH�PRQRJUD¿MRMH�SDWHLNLDPD�QDXMDXVLD�LQIRUPDFLMD��
DSåYHOJLDPL� VYDUELDXVL� LU� QDXMDXVL� ãLRV� VULWLHV� DWUDGLPDL�� 7LNLPDVL��
NDG�MLH�ODEDL�SDJUHLWLQV�QHXURSVLFKLDWULMRV�SDåDQJą�

âL� PRQRJUD¿MD� SDUHQJWD� SDJDO�
7DUSWDXWLQơV� QHXURSVLFKLDWULMRV�
DVRFLDFLMRV� �DQJO�� ,1$�� ,QWHUQDWLRQDO�
1HXURSVLFKLDWULF� $VVRFLDWLRQ�� .REH
NRQIHUHQFLMRV� Ä.OLQLNLQLDL� QHXUR�
SVLFKLDWULQLǐ� VXWULNLPǐ� DVSHNWDL³�
������P�� UXJVơMR�������G���PHGåLDJą��
5HQJơMDL� WLNLVL�� NDG� ãL� SXEOLNDFLMD�
SDVNDWLQV� QHXURSVLFKLDWULMRV� W\ULQơML�
PXV� YLVDPH� SDVDXO\MH�� 9LVR� SDVDXOLR�
SRSXOLDFLMD� VHQơMD�� WDLJL� GDXJơMD�
LU� VHUJDQþLǐMǐ� QHUYǐ� VLVWHPRV� LU�
SVLFKLNRV�OLJRPLV��7RGơO�ãLRMH�NQ\JRMH�
QHXURSVLFKLDWULMD� SULVWDWRPD� NDLS�
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'LVHUWDFLMRV

,QJULGRV�0RFNXWơV�GDNWDUR�GLVHUWDFLMD�Ä0RWLQRV�VN\GOLDXNơV�IXQNFLMRV�
LU�HPRFLQơV�EǌNOơV�QơãWXPR�PHWX�ƳWDND�QDXMDJLPLR�WLURVWLPXOLXRMDQþLR�

KRUPRQR�NRQFHQWUDFLMDL�LU�DQWURSRPHWULQLDPV�URGLNOLDPV³

,QJULGD�0RFNXWơ������P��EDLJơ�.DXQR�0HGLFLQRV�8QLYHUVLWHWą��6WXGLMǐ�PHWX�ƳJǌGåLXV�WREXOLQR�.DOXQGERUJR�
OLJRQLQơMH�'DQLMRMH��*UDQDGRV�XQLYHUVLWHWLQơMH�OLJRQLQơMH�������P��ƳJLMR�PHGLFLQRV�J\G\WRMR�NYDOL¿NDFLMą�������
P��EDLJXVL�DNXãHULMRV�LU�JLQHNRORJLMRV�UH]LGHQWǌUą�.DXQR�PHGLFLQRV�XQLYHUVLWHWR�NOLQLNRVH�ƳJLMR�J\G\WRMR�DNXãHULR�
±�JLQHNRORJR�NYDOL¿NDFLMą��,��0RFNXWơ�QXR������P��WĊVơ�GRNWRUDQWǌURV�VWXGLMDV�.DXQR�0HGLFLQRV�8QLYHUVLWHWH��R�
SRGLSORPLQHV�VWXGLMDV�±�8SVDORV�XQLYHUVLWHWH��âYHGLMRMH��.DUWX�VX�7LOEXUJR�XQLYHUVLWHWX�2ODQGLMRMH�Y\NGơ�GDU������
P��SUDGơWą�WDUSWDXWLQĊ�VWXGLMą�Ä1ơãWXPR�LU�JLPG\PR�PHWX�SDWLULDPǐ�SVLFKRHQGRNULQLQLǐ�SRN\þLǐ�ƳWDND�PRWLQRV�
LU�YDLNR�JHUEǌYLXL��PXOWLFHQWULQLV�W\ULPDV³��âLRV�PRNVOLQơV�SURJUDPRV�WąVD�±�WROLPHVQơ�,��0RFNXWơV�GLVHUWDFLMD�
Ä0RWLQRV�VN\GOLDXNơV�IXQNFLMRV�LU�HPRFLQơV�EǌNOơV�QơãWXPR�PHWX�ƳWDND�QDXMDJLPLR�WLURVWLPXOLXRMDQþLR�KRUPRQR�
NRQFHQWUDFLMDL�LU�DQWURSRPHWULQLDPV�URGLNOLDPV³��NXUL�VơNPLQJDL�DSJLQWD������P��ELUåHOLR����G��

6N\GOLDXNơV�OLJRV�LU�GLVIXQNFLMD�QơãWXPR�PHWX�WDSR�VYDUELD�
W\ULPǐ� VULWLPL� SDVWDUDLVLDLV� PHWDLV�� 0RWLQRV� VN\GOLDXNơV�
KRUPRQǐ�PHWDEROL]PR�SRN\þLDL�QơãWXPR�PHWX��SDVLUHLãNLDQW\V�
GơO� MRGR� VW\JLDXV� DU� VN\GOLDXNơV� OLJǐ�� WXUL� ƳWDNRV� QơãWXPR�
EDLJþLDL�� /LHWXYRMH� VN\GOLDXNơV� DãLHV� KRUPRQǐ� NLWLPDV�
QơãWXPR� ODLNRWDUSLX� QHEXYR� QDJULQơWDV�� QHEXYR� QXVWDW\WD�
LU� QơãþLǐMǐ� VN\GOLDXNơV� YHLNORV� YHUWLQLPR� QRUPǐ�� 0RWHUV� LU�
YDLVLDXV�JHURYHL� VYDUEXV�QH� WLN� WLNVOXV� VN\GOLDXNơV� IXQNFLMRV�
YHUWLQLPDV��EHW�LU�YLV�GDU�/LHWXYRMH�RSL�MRGR�QHSDNDQNDPXPR�
SUREOHPD��6N\GOLDXNơV�YHLNORV�YHUWLQLPR�QRUPǐ� ULERV� WXUơWǐ�
EǌWL� EǌGLQJRV� QH� WLN� QơãWXPR� WULPHVWUXL�� EHW� LU� JHRJUD¿ãNDL�
DSLEUơåWRV��QXVDNDQþLRV�HWQLQLXV�LU�MRGR�YDUWRMLPR�VNLUWXPXV��
3DVLURGơ�ƳURG\Pǐ��MRJ�(XURSRV�ãDO\VH��NXULRVH��PDQ\WD��MRGR�
VWRNRV�QơUD��MR�YơO�SUDGHGD�VWLJWL��%H�WR��PRWHUV�EǌNOHL��QơãWXPR�
HLJDL�LU�QDXMDJLPLXL�ƳWDNRV�JDOL�WXUơWL�SVLFKRORJLQLDL�YHLNVQLDL��
NDLS�DQWDL�� VWUHVDV��QHULPDV��GHSUHVLMD�� WRGơO� ãLR� W\ULPR�PHWX�
EXYR� YHUWLQDPD� PRWLQRV� VN\GOLDXNơV� IXQNFLMRV� LU� HPRFLQơV�
EǌNOơV�ƳWDND�QDXMDJLPLR�DQWURSRPHWULQLDPV�URGLNOLDPV�

'$5%2�7,.6/$6
ƲYHUWLQWL�PRWLQRV�VN\GOLDXNơV�DãLHV�KRUPRQǐ�LU�HPRFLQơV�

EǌNOơV� NLWLPXV� QơãWXPR� ODLNRWDUSLX�� ƳYHUWLQWL� QDXMDJLPLR�
WLURVWLPXOLXRMDQþLR� KRUPRQR� NRQFHQWUDFLMą� WUHþLą� GLHQą� SR�
JLPLPR� LU� QXVWDW\WL� Mǐ� WDUSXVDYLR� VąVDMDV� EHL� ƳWDNą� QơãWXPR�
EDLJþLDL�

'$5%2�8ä'$9,1,$,
��� 1XVWDW\WL� NLHNYLHQDP� QơãWXPR� WULPHVWUXL� EǌGLQJDV�

WLURVWLPXOLXRMDQþLR� KRUPRQR� EHL� ODLVYRMR� WLURNVLQR� QRUPRV�
ULEDV�VYHLNǐ�QơãþLǐ�PRWHUǐ�JUXSơMH�EHL�ƳYHUWLQWL�DXWRLPXQLQLR�
SURFHVR�ƳWDNą�ãLHPV�KRUPRQDPV�SHU�YLVXV�QơãWXPR�WULPHVWUXV�

��� ,ãWLUWL�MRGR�QHSDNDQNDPXPą��QDXGRMDQWLV�QDXMDJLPLǐ�
WLURVWLPXOLXRMDQþLR� KRUPRQR� SDWLNURV�� NDLS� QHWLHVLRJLQLR�
W\ULPR�PHWRGR��EHL�PRWLQRV�VN\GOLDXNơV�YHLNORV�NLWLPR�W\ULPR�
GXRPHQLPLV��

��� ƲYHUWLQWL� QDXMDJLPLR� WLURVWLPXOLXRMDQþLR� KRUPRQR�
NRQFHQWUDFLMRV� U\ãƳ� VX� JLPG\PR� EDLJWLPL� LU� PRWLQRV�
VN\GOLDXNơV�IXQNFLMD�QơãWXPR�PHWX�

��� ƲYHUWLQWL� PRWLQRV� VN\GOLDXNơV� IXQNFLMRV�� HPRFLQơV�
EǌNOơV�ƳWDNą�QDXMDJLPLR�DQWURSRPHWULQLDPV�URGLNOLDPV�

,â9$'26
��� 5HNRPHQGXRMDPRV� QơãþLǐMǐ� 76+� NRQFHQWUDFLMRV�

UHLNãPơV�SLUPą�QơãWXPR�WULPHVWUą�\UD�����±�����P,8�O��DQWUą�±�
����±�����P,8�O�LU�WUHþLą�±�����±�����P,8�O��5HNRPHQGXRMDPRV�
QơãþLǐMǐ�)7��NRQFHQWUDFLMRV�UHLNãPơV�SLUPą�QơãWXPR�WULPHVWUą�
\UD�����±�����SPRO�O��DQWUą�±�����±�����SPRO�O�LU�WUHþLą�±�����±
�����SPRO�O��6N\GOLDXNơV�DXWRLPXQLQLV�SURFHVDV��NDL�UDQGDPD�
732�$E��PRWLQRV�76+�NRQFHQWUDFLMą�SDGLGLQD�YLVDLV�QơãWXPR�
WULPHVWUDLV��EHW�QHWXUL�ƳWDNRV�)7��NRQFHQWUDFLMDL�

��� 1DXGRMDQWLV�QDXMDJLPLǐ�WLURVWLPXOLXRMDQþLR�KRUPRQR�
SDWLNURV��NDLS�QHWLHVLRJLQLR� W\ULPR�PHWRGR��GXRPHQLPLV������
SURF��QDXMDJLPLǐ�QXVWDW\WD�GLGHVQơ�QHL���P8�O�NRQFHQWUDFLMD�
URGR�� NDG�� ƳJ\YHQGLQXV� YLVXRWLQĊ� MRGLQLPR�SURJUDPą�.DXQH��
/LHWXYRMH�� MRGR�NLHNLV� \UD� SDNDQNDPDV��3DNDQNDPą�QơãþLǐMǐ�
MRGR� YDUWRMLPą� SDWYLUWLQR� QXVWDW\WDV� ��� SURF�� VNLUWXPDV� WDUS�
DXNãþLDXVLRV�LU�åHPLDXVLRV�)7��NRQFHQWUDFLMRV��

��� 9\UHVQLV�PRWLQRV�DPåLXV�LU�GLGHVQLV�JHVWDFLQLV�DPåLXV�
\UD�VXVLMĊ�VX�GLGHVQH�QDXMDJLPLR�WLURVWLPXOLXRMDQþLR�KRUPRQR�
NRQFHQWUDFLMD��EHW�JLPG\PR�EǌGDV�UHLNãPLQJRV�ƳWDNRV�QHWXUL��
1DXMDJLPLR�WLURVWLPXOLXRMDQþLR�KRUPRQR�NRQFHQWUDFLMD� WUHþLą�
SDUą�SR�JLPLPR�QHVXVLMXVL�VX�PRWLQRV�VN\GOLDXNơV�IXQNFLMD�LU�
DXWRLPXQLQLX�SURFHVX��

��� 1DXMDJLPLR�JLPLPR� VYRULXL� LU� NǌQR�PDVơV� LQGHNVXL�
QHLJLDPą� SRYHLNƳ� WXUL� GLGHVQơ� PRWLQRV� ODLVYRMR� WLURNVLQR�
NRQFHQWUDFLMD�DQWUą�QơãWXPR�WULPHVWUą��OơWLQLV�SVLFKRVRFLDOLQLV�
VWUHVDV�� SDWLUWDV� WUHþLą� QơãWXPR� WULPHVWUą�� R� WHLJLDPą� SRYHLNƳ�
±� PRWLQRV� DVPHQ\EơV� EUXRåDV� VąPRQLQJXPDV�� GHSUHVLMRV�
VLPSWRPDL�� QXVWDW\WL� SLUPą� QơãWXPR� WULPHVWUą�� EHL� SDWLUWDV�
OơWLQLV�SVLFKRVRFLDOLQLV�VWUHVDV�DQWUą�QơãWXPR�WULPHVWUą��
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ƲVSǌGåLDL�Lã�;�SDVDXOLQLR�ELRORJLQơV�SVLFKLDWULMRV�NRQJUHVR�3UDKRMH

3DVDXOLQơ� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMǐ� IHGHUDFLMD�
�DQJ��:RUOG�)HGHUDWLRQ�RI�6RFLHWLHV�RI�%LRORJLFDO�3V\FKLDWU\�
�:)6%3���� ƳNXUWD������P��$UJHQWLQRMH��%XHQRV�$LUơVH�� ãLXR�
PHWX� \UD� VYDUEL� WDUSWDXWLQơ� RUJDQL]DFLMD�� YLHQLMDQWL� GDXJLDX�
NDLS� ��� QDFLRQDOLQLǐ� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMǐ� LU�
LQGLYLGXDOLǐ� QDULǐ�� NXULH� DWVWRYDXMD� GDXJLDX� QHL� ����� ãLRV�
VULWLHV� SURIHVLRQDOǐ�� .DLS� YLHQD� UHLNãPLQJLDXVLǐ� ELRORJLQơV�
SVLFKLDWULMRV� RUJDQL]DFLMǐ� :)6%3� VLHNLD� SULVLGơWL� SULH�
DXNãþLDXVLR�O\JPHQV�ãYLHWLPR�LU�PRNVOR�UDLGRV�EHL�LQIRUPDFLMRV�
VNODLGRV� ELRORJLQơV� SVLFKLDWULMRV� LU� SVLFKRIDUPDNRORJLMRV�
VULW\MH�

3R�\SDþ�VơNPLQJR� ,;�SDVDXOLQLR�ELRORJLQơV�SVLFKLDWULMRV�
NRQJUHVR� 3DU\åLXMH� ����� P�� 3UDKD� EXYR� SDVLULQNWD��
;�SDVDXOLQLDP�NRQJUHVXL�NDLS�SDWL�WLQNDPLDXVLD�YLHWD�GLVNXWXRWL�
DSLH� ELRORJLQơV� LU� PROHNXOLQơV� JHQHWLNRV� SDVLHNLPXV�� QDXMǐ�
YDLVWLQLǐ�SUHSDUDWǐ�NǌULPą�UHPLDQWLV�QDXMRPLV�PROHNXOLQơPLV�
NRQFHSFLMRPLV�� DSLH� PRGHUQLǐ� WHFKQRORJLMǐ� LU� QHXURPRNVOR�
SDVLHNLPXV�� NXULH� SDNHLV� EHQGUą� SRåLǌUƳ� LU� PǌVǐ� VXYRNLPą�
DSLH�SVLFKLNRV�VXWULNLPXV�EHL�VXWHLNV�SDFLHQWDPV�YLOWƳ�SDJHULQWL�
NDVGLHQLR�J\YHQLPR�NRN\EĊ�

;� SDVDXOLQLDPH� ELRORJLQơV� SVLFKLDWULMRV� NRQJUHVH��
Y\NXVLDPH������P��JHJXåơV����ELUåHOLR���G��3UDKRMH��SULVWDW\WD�
SODWL� PRNVOLQơ� SURJUDPD�� NHWXULRV� SOHQDULQơV� SDVNDLWRV�� ���
VLPSR]LXPDL�� ãHãL� VHPLQDUDL�� DãWXRQL� GLVNXVLMǐ� SRVơGåLDL��
��� PRN\PR� VHPLQDUǐ�� NXULǐ� PHWX� VXSDåLQGLQWD� VX� :)6%3�
GDUER�JUXSLǐ�SDUHQJWRPLV�ƳYDLULǐ�SVLFKLNRV�VXWULNLPǐ�J\G\PR�
UHNRPHQGDFLMRPLV�����DWYLUǐ�GLVNXVLQLǐ�XåVLơPLPǐ�EHL�NHWXULRV�
SUHPLMXRWǐ� MDXQǐMǐ� PRNVOLQLQNǐ� VHVLMRV�� .HWXULDV� NRQJUHVR�
GLHQDV� Y\NR� VWHQGLQLǐ� SUDQHãLPǐ� SULVWDW\PDV� EHL� DNW\YLRV�
GLVNXVLMRV�� <SDþ� GLGHOƳ� VXVLGRPơMLPą� VXNơOơ� .RQJUHVR�
SOHQDULQơV� SDVNDLWRV�� NXULRVH� SDVDXO\MH� åLQRPL� HNVSHUWDL�
SULVWDWơ� Ä%OXH� EUDLQ³� SURMHNWą�� VXSDåLQGLQR� VX� QDXMDXVLDLV�
ƳURG\PDLV�ãL]RIUHQLMRV�SDWR¿]LRORJLMRV�LU�ELSROLQơV�GHSUHVLMRV�
QHXURELRORJLMRV� VULW\VH�� SDWHLNơ� ãLXRODLNLQĊ� JHQHWLQLǐ��
PROHNXOLQLǐ� LU� OąVWHOLQLǐ� SVLFKLNRV� VXWULNLPǐ� PHFKDQL]Pǐ�
VDPSUDWą��$NLYDL]GǌV� ƳURG\PDL�� NDG�;�SDVDXOLQLV� ELRORJLQơV�
SVLFKLDWULMRV�NRQJUHVDV�EXYR�VYDUEXV�ãLRV�VULWLHV�SURIHVLRQDODPV��
EXYR�WDL��NDG����ãDOLHV�GDO\YLDL�SDWHLNơ�VDYR�W\ULPR�GXRPHQLV�
ƳYDLULDLV� SUDQHãLPǐ� IRUPDWDLV�� 3ULVWDW\WRV� PRNVOLQLǐ� GDUEǐ�
VDQWUDXNRV�SDVLå\PơMR�\SDþ�DXNãWX�PRNVOLQLX�O\JLX��R�WDL�GDU�
NDUWą� SDWYLUWLQR� 3DVDXOLQLR� ELRORJLQơV� SVLFKLDWULMRV� NRQJUHVR�
UHLNãPLQJXPą�DWHLWLHV�ELRORJLQơV�SVLFKLDWULMRV�UDLGDL�

/LHWXYRV� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMD�� YLHQLMDQWL�
/LHWXYRV�PRNVOLQLQNXV��J\G\WRMXV��¿]LRORJXV�� IDUPDFLQLQNXV��
ELRORJXV� EHL� NLWǐ� SURIHVLMǐ� VSHFLDOLVWXV� LU� VWXGHQWXV��
EHVLGRPLQþLXV� ELRORJLQH� SVLFKLDWULMD� EHL� GLUEDQþLXV� ãLRMH�
VULW\MH��MDX�GDXJ�PHWǐ�\UD�DNW\YL�:)6%3�QDUơ��âLą�YHLNOą�\SDþ�
VNDWLQR�/LHWXYRV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMRV�SUH]LGHQWDV�
±� /608� 0$� 3VLFKR¿]LRORJLMRV� LU� UHDELOLWDFLMRV� LQVWLWXWR�
GLUHNWRULXV� KDELO�� GU�� 5REHUWDV� %XQHYLþLXV�� NXULV� ����P��
\UD� LãULQNWDV� 3DVDXOLQơV� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMǐ�
IHGHUDFLMRV�YLFHSUH]LGHQWX��

;� SDVDXOLQLDPH� ELRORJLQơV� SVLFKLDWULMRV� NRQJUHVH� KDELO��
GU�� 5REHUWDV� %XQHYLþLXV� SLUPLQLQNDYR� 0�'�� 'DQ� 5XMHVNX�
�/XGZLJ�0D[LPLOLDQV�XQLYHUVLWHWDV�� 0LXQFKHQDV�� 9RNLHWLMD��
SOHQDULQHL� SDVNDLWDL�� Ä*HQRPLNRV� LQGơOLV� Ƴ� SHUVRQDOL]XRWą�
PHGLFLQą�SVLFKLDWULMRMH³��.DUWX�VX�SURI��/HR�6KHU��.ROXPELMRV�
XQLYHUVLWHWDV�� -$9���NXULV�\UD� LU�/LHWXYRMH� OHLGåLDPR�åXUQDOR�
Ä%LRORJLQơ� SVLFKLDWULMD� LU� SVLFKRIDUPDNRORJLMD³� UHGDNWRULXV��
RUJDQL]DYR� LU� SLUPLQLQNDYR� VLPSR]LXPXL� Ä+RUPRQDL�

LU� SVLFKLNRV� VXWULNLPDL³�� %H� WR�� KDELO�GU�� 5�%XQHYLþLXV�
VNDLWơ� SDVNDLWą� Ä6N\GOLDXNơV� DãLV� LU� SVLFKLNRV� VXWULNLPDL��
HSLGHPLRORJLMD��NOLQLNLQLDL�VLPSWRPDL�LU�PROHNXOLQơ�ELRORJLMD³��
$NW\YLX�GDO\YDYLPX�.RQJUHVR�PHWX�SDVLå\PơMR�LU�NLWL�/608�
0$�3VLFKR¿]LRORJLMRV� LU� UHDELOLWDFLMRV� LQVWLWXWR�PRNVOLQLQNDL�
LU� GRNWRUDQWDL�� 9\UHVQLRML� PRNVOR� GDUEXRWRMD� GU�� 9LROHWD�
0RFNHOLǌQLHQơ�SULVWDWơ�SUDQHãLPą�Ä%RUQD�OLJRV�YLUXVR��%9'��
VSHFL¿QLDL� FLUNXOLXRMDQW\V� LPXQLQLDL� NRPSOHNVDL� �&,&�� WDUS�
ǌPLQơPLV�SVLFKR]ơPLV�VHUJDQþLǐ�/LHWXYRV�SDFLHQWǐ³��NXULDPH�
SDWHLNơ�SUHOLPLQDULXV�GXRPHQLV�Lã�/608�0$�3VLFKR¿]LRORJLMRV�
LU� UHDELOLWDFLMRV� LQVWLWXWH� Y\NGRPR� LU� /LHWXYRV� PRNVOR�
WDU\ERV� UHPLDPR� SURMHNWR�� -DXQHVQ\VLV� PRNVOR� GDUEXRWRMDV�
$GRPDV�%XQHYLþLXV�SULVWDWơ�VWHQGLQƳ�SUDQHãLPą�Ä6ąVDMRV�WDUS�
VN\GOLDXNơV�IXQNFLMRV�LU�GHO\UR�SR�VPHJHQǐ�QDYLNǐ�FKLUXUJLQLR�
J\G\PR³�� 'RNWRUDQWơ� -ǌUDWơ� 3HþHOLǌQLHQơ� GDO\YDYR� DWYLURMH�
GLVNXVLMRMH�� SDUHQJXVL� SUDQHãLPą� Ä.ǌQR� PDVơV� LQGHNVDV�
�.0,���VXLFLGLQơV�PLQW\V�LU�QXRWDLNRV�VXWLNLPDL�WDUS�SLUPLQơV�
VYHLNDWRV� SULHåLǌURV� SDFLHQWǐ³�� 'RNWRUDQWơ� 9HVWD� 6WHLEOLHQơ�
SULVWDWơ�VWHQGLQƳ�SUDQHãLPą�Ä4XHWLDSLQR�LU�NLWǐ�DQWLSVLFKRWLNǐ�
SRYHLNLV� VN\GOLDXNơV� DãLHV� IXQNFLMDL³�� R� GRNWRUDQWơ� 'DOLD�
6WURSXWơ� SULVWDWơ� VWHQGLQƳ� SUDQHãLPą� WHPD� Ä6DXOơV� ãYLHVD� LU�
VHUJDQþLǐMǐ�QHULPR�LU�QXRWDLNRV�VXWULNLPDLV�VDYLMDXWD³�

.RQJUHVR�GDO\YLXV�GUDXJLãNDL�SDVLWLNXVL�ýHNLMRV� VRVWLQơ��
YDGLQDPD� Ä$XNVLQơ� 3UDKD³� ±� (XURSRV� LVWRULMRV�� NXOWǌURV��
JLOLǐ� WUDGLFLMǐ� LU� J\Y\ELQJRV� DSOLQNRV�PLHVWDV� VXWHLNơ� QH� WLN�
JDOLP\EĊ�NODXV\WLV�DXNãWR�PRNVOLQLR�O\JLR�SDVNDLWǐ��GDO\YDXWL�
VHPLQDUXRVH� LU� GLVNXVLMRVH�� EHW� DUWLPLDX� VXVLSDåLQWL� LU�
SDEHQGUDXWL�VX�NROHJRPLV�QHIRUPDOLRMH�DSOLQNRMH��R�SODXNLDQW��
ODLYX�0ROGDX�XSH��JURåơWLV�YDNDUơMDQþLR�PLHVWR�SDQRUDPD�

:)6%3� ;� NRQJUHVDV� SDVLEDLJơ�� EHW� RUJDQL]DFLMD� WĊVLD�
DNW\YLą� YHLNOą�� MXQJGDPD� ƳYDLULǐ� SDVDXOLR� ãDOLǐ� ELRORJLQơV�
SVLFKLDWULMRV�GUDXJLMDV�Ƴ�SODþLą�SDVDXOLQĊ�EHQGUXRPHQĊ�LU�NXULD�
WDUSWDXWLQƳ� SURIHVLRQDOǐ� WLQNOą��:)6%3� DWHLWLHV� SODQXRVH� MDX�
;,� SDVDXOLQLV� ELRORJLQơV� SVLFKLDWULMRV� NRQJUHVDV�� NXULV� Y\NV�
�����P��OLHSRV�������G��.\RWR�PLHVWH�-DSRQLMRMH�

3DUHQJơ�9HVWD�6WHLEOLHQơ
/608�0$�35,�GRNWRUDQWơ

6WHQGLQLXV�SUDQHãLPXV�SULVWDWĊ�/LHWXYRV�DWVWRYDL�GUDXJH�VX�/%3'
SUH]LGHQWX��,ã�NDLUơV�Ƴ�GHãLQĊ�KDELO��GU��5�%XQHYLþLXV��GRNWRUDQWơ��
9��6WHLEOLHQơ�LU�GU��9��0RFNHOLǌQLHQơ�



�WK�%DOWLF�6\PSRVLXP�RI�%LRORJLFDO�3V\FKLDWU\�³1HXURLPPXQRORJ\�LQ�PHQWDO�GLVRUGHUV´�

$FTXDLQWDQFH�ZLWK�H[WHUQDO�OHFWXUHUV�IRU��WK�%DOWLF�6\PSRVLXP�RI�%LRORJLFDO�3V\FKLDWU\

1RUEHUW�0h//(5��3URI��'U��PHG��'LSO��3V\FK���+RVSLWDO�IRU�3V\FKLDWU\�DQG�3V\FKRWKHUDS\��/XGZLJ�0D[LPLOLDQV�8QLYHUVLW\��
1XVVEDXPVWU����'�������0�QFKHQ��*HUPDQ\

%RUQ�LQ�%HUOLQ��DIWHU�$ELWXU�VWXG\�RI�SV\FKRORJ\�DQG�PHGLFLQH�LQ�0XQLFK��3K�'���0�'����6LQFH������
WUDLQLQJ�LQ�SV\FKLDWU\��SV\FKRWKHUDS\�DQG�QHXURORJ\�DW�WKH�8QLYHUVLW\�+RVSLWDO�RI�/08�0XQLFK��6LQFH�
�����VHQLRU�SV\FKLDWULVW�DQG�FRQVXOWDQW��3V\FKLDWULF�+RVSLWDO��/08�0XQLFK�������KDELOLWDWLRQ�LQ�WKH�
¿HOG�RI�SV\FKRQHXURLPPXQRORJ\��+HDG�RI�WKH�VFKL]RSKUHQLD�VSHFLDO�ZDUG�VLQFH�������5HVSRQVLEOH�IRU�
WKH�QHZ�EXLOGLQJ�DQG�UHFRQVWUXFWLRQ�RI�WKH�.UDHSHOLQLDQ�+RVSLWDO��6LQFH������3URIHVVRU�RI�3V\FKLDWU\��
&XUUHQW�DI¿OLDWLRQ��YLFH�FKDLU�RI�WKH�KRVSLWDO�DQG�GHSDUWPHQW�RI�3V\FKLDWU\�DQG�3V\FKRWKHUDS\��/08�
0XQLFK�� ����±����� 3UHVLGHQW� RI� WKH� *HUPDQ� 6RFLHW\� RI� %LRORJLFDO� 3V\FKLDWU\�� ����±����� SDVW�

+DQQV�/XGZLJ� VWXGLHG� KXPDQ�PHGLFLQH� DQG�PDGH� KLV� GLSORPD� LQ� YHWHULQDU\�PHGLFLQH�� IROORZHG� E\� D�
VKRUW�WHUP�VWXG\�RI�ELRSK\VLFV�DQG�D�GRFWRUDO�WKHVLV�LQ�HWKRORJ\��,Q�WKH�����LHV�UHVHDUFK�LQ�K\JLHQH�DQG�
LQIHFWLRXV�GLVHDVHV��8QLYHUVLW\�LQ�*LHVVHQ��*HUPDQ\���IROORZHG�E\�D���\HDU�5HVHDUFK�$VVRFLDWH�DFWLYLW\�
DW� %D\ORU� &ROOHJH� RI� 0HGLFLQH�� +RXVWRQ�� 7H[DV� ������ WR� ������� %DFN� DW� WKH� 8QLYHUVLW\� LQ� *LHVVHQ��
5HVHDUFK�FRYHULQJ�KHUSHVYLUXVHV�DQG�%RUQDYLUXV��+DELOLWDWLRQ��3K'�� LQ�YLURORJ\�³7KH�JHQHWLF�PDWHULDO�
RI� KHUSHVYLUXVHV´� ��������$VVRFLDWH� 3URI�� LQ� *LHVVHQ� �������� ����� )XOO� 3URI�� RI�9LURORJ\� DW� WKH� )UHH�
8QLYHUVLW\��IRXQGLQJ�WKH�¿UVW�,QVWLWXWH�RI�9LURORJ\�LQ�%HUOLQ��,Q������KH�ZDV�RIIHUHG�WKH�FKDLU�RI�YLURORJ\�
DW�WKH�8QLYHUVLW\�RI�%HUQ��6ZLW]HUODQG���EXW�VWD\HG�LQ�%HUOLQ��,Q�WKH�PLG�����LHV��WZLFH�UHVHDUFK�YLVLWV�DW�

%RUQ�LQ�%HUOLQ��*HUPDQ\��6WXG\�RI�%LRORJ\�DW�WKH�3KLOLSSV�8QLYHUVLW\�LQ�0DUEXUJ��*HUPDQ\��'LSORPD��
�����DQG�3K�'���������ERWK�ZLWK�H[FHOOHQW�KRQRUV���6SHFLDO�WUDLQLQJ�LQ�SURWHLQ�ELRFKHPLVWU\��ODERUDWRU\�
GLDJQRVLV�RI�LQIHFWLRXV�GLVHDVHV��DQG�SDUDVLWRORJ\��,Q������MRLQLQJ�WKH�5REHUW�.RFK�,QVWLWXWH��5.,��)HGHUDO�
+HDOWK�5HVHDUFK�,QVWLWXWH���%HUOLQ��*HUPDQ\��DV�SHUPDQHQW�UHVHDUFK�VFLHQWLVW��ZRUNLQJ�LQ�GLIIHUHQW�DUHDV�
RI�YLURORJ\�� LQFOXGLQJ�DVVD\�GHYHORSPHQW��+,9�GLDJQRVWLFV��DQG�XQFRQYHQWLRQDO�DJHQWV��6FUDSLH��&-'���
,QLWLDWLQJ� %RUQD� GLVHDVH� YLUXV� �%'9�� UHVHDUFK� DW� WKH� 5.,� LQ� ������ SLRQHHULQJ� KXPDQ� LQIHFWLRQ� DQG�
PHQWDO�KHDOWK�ULVNV��LQ�FORVH�FROODERUDWLRQ�ZLWK�YLURORJLVWV�RI�WKH�)UHH�8QLYHUVLW\�RI�%HUOLQ��)URP������WR�
�����KHDGLQJ�WKH�%RUQDYLUXV�5HVHDUFK�3URMHFW��5.,���KHU�JURXS��WKURXJK�PXOWLSOH�LQWHUGLVFLSOLQDU\�DQG�

+DQQV�/8':,*��3URI��RI�9LURORJ\��)UHH�8QLYHUVLW\�RI�%HUOLQ��*HUPDQ\��(PDLO��KDQQV�OXGZLJ#ZHE�GH�RU�KOXYLURO#]HGDW�
IX�EHUOLQ�GH

/LY�%RGH��3K�'���%HUOLQ��*HUPDQ\��(PDLO��OLY�ERGH#ZHE�GH

SUHVLGHQW��6LQFH������&KDLU�RI�WKH�VHFWLRQ�µ,PPXQRORJ\�LQ�3V\FKLDWU\¶�RI�WKH�µ:RUOG�3V\FKLDWULF�$VVRFLDWLRQ¶��:3$�������������
0HPEHU�RI� WKH�VFLHQWL¿F�DQG�RUJDQLVDWLRQ�ERDUG�RI� WKH� µ(XURSHDQ�3V\FKLDWULF�$VVRFLDWLRQ¶� �(3$���0HPEHU�RI� WKH�H[HFXWLYH�
FRPPLWWHH�XQG� WUHDVXUHU� µ:RUOG�)HGHUDWLRQ�RI�6RFLHWLHV�RI�%LRORJLFDO�3V\FKLDWU\¶� �:)6%3���&KDLU�RI� WKH�KLVWRU\�FRPPLWWHH�
RI� WKH� µ&ROOHJLXP� ,QWHUQDWLRQDOH� 1HXUR�3V\FKRSKDUPDFRORJLFXP¶� �&,13��� 0LWJOLHG� GHV� 6WHHULQJ� &RPPLWWHH� GHVÃ� *HUPDQ�
(QGRFULQH�%UDLQ�,PPXQH�1HWZRUN¶��*(%,1���+ROGHU�RI�VHYHUDO�SDWHQWV�DQG�SDWHQW�DSSOLFDWLRQV��

&XUUHQW�UHVHDUFK�DFWLYLWLHV��SV\FKRQHXURLPPXQRORJ\�� LQÀDPPDWLRQ�DQG�GHSUHVVLRQ��PRYHPHQW�GLVRUGHUV��SDWKRJHQHVLV�
DQG� WKHUDS\� RI� VFKL]RSKUHQLD�� SV\FKRSKDUPDFRORJ\�� 0RUH� WKDQ� ���� SXEOLFDWLRQV� LQ� WKH� ¿HOG�� 5HDOL]DWLRQ� RI� QDWLRQDO� DQG�
LQWHUQDWLRQDO� FOLQLFDO� VWXGLHV� VLQFH������ DV� LQYHVWLJDWRU� DQG�SULQFLSDO� LQYHVWLJDWRU��5HVHDUFK�$ZDUGV�� Ä$UEHLWVJHPHLQVFKDIW�
I�U�1HXURSV\FKRSKDUPDNRORJLH�XQG�3KDUPDNRSV\FKLDWULH³�������Ä.UDHSHOLQ�5HVHDUFK�$ZDUG³�������+RQRUDU\�PHPEHU�RI�WKH�
&ROXPELDQ�6RFLHW\�RI�%LRORJLFDO�3V\FKLDWU\�

LQWHUQDWLRQDO�FROODERUDWLRQ��FRQWULEXWLQJ�WR�WRS�SULRULW\�¿QGLQJV��DOWRJHWKHU�SURPRWLQJ�WKH�³PRRG�YLUXV�K\SRWKHVLV´�LQ�ELRORJLFDO�
SV\FKLDWU\�� 6HWWLQJ� XS� WKH�%RUQDELREDQN� ������������� FRQVLVWLQJ� RI� D� GDWDEDVH� DQG� KXJH� FROOHFWLRQ� RI� EORRG� VDPSOHV� IURP�
SDWLHQWV�RI�ORQJLWXGLQDO�DQG�FURVV�VHFWLRQDO�FOLQLFDO�DQG�HSLGHPLRORJLFDO�VWXGLHV��4XDOL¿FDWLRQ�DV�D�XQLYHUVLW\�OHFWXUHU�LQ�YLURORJ\�
DQG� LQIHFWLRORJ\��)UHH�8QLYHUVLW\�RI�%HUOLQ� ��������9LVLWLQJ�JXHVW�SURIHVVRUVKLS�DW� WKH�1HXURVFLHQFH�5HVHDUFK�&HQWHU�RI� WKH�
&KRQJTLQJ�0HGLFDO�8QLYHUVLW\��&408���&KRQJTLQJ��&KLQD��VLQFH��������)RXQGLQJ�PHPEHU�RI�(60(��(XURSHDQ�6RFLHW\�IRU�
0(�&)6��������ZZZ�HVPH�HX�FRP���0HPEHU�RI�WKH�DGYLVRU\�ERDUG�RI�LQWHUQDWLRQDO�FR�HGLWRUV�RI�$30,6��DQG�DVVRFLDWH�HGLWRU�LQ�
WKH�HGLWRULDO�ERDUG�RI�-��1HXURYLURO��&XUUHQW�DFWLYLWLHV�DW�WKH�'HSDUWPHQW�RI�(SLGHPLRORJ\�DQG�+HDOWK�5HSRUWLQJ��5.,���IRFXVLQJ�
RQ�D�QHZ�UHVHDUFK�SURMHFW�RQ�KHDOWK�GHWHUPLQDQWV�RI�FKURQLF�VWUHVV�LQ�WKH�JHQHUDO�SRSXODWLRQ��

9RO������1R����������$XJXVW %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ���

WKH�8QLYHUVLW\�RI�&KLFDJR��3URI��5RL]PDQ���ZRUN�RQ�PROHFXODU�ELRORJ\�RI�KHUSHVYLUXVHV��,Q�*HUPDQ\�VHUYLQJ�DW�WKH�$GYLVRU\�
%RDUG�RI�WKH�*HUPDQ�0LQLVWHU�RI�+HDOWK��0HPEHUVKLS�LQ�WKH�(GLWRULDO�%RDUG�RI�VHYHUDO�LQWHUQDWLRQDO�MRXUQDOV��9LFH�3UHVLGHQW�
DQG�3UHVLGHQW�RI�WKH�%HUOLQ�0LFURELRORJ\�6RFLHW\��ROGHVW�0LFURELRORJLFDO�6RFLHW\�LQ�WKH�ZRUOG��IURP�����±�������3XEOLFDWLRQ�RI�
FD������DUWLFOHV��FRYHULQJ�KHUSHVYLUXV�LQIHFWLRQV�LQ�DQLPDOV�DQG�PDQ��DQG�VLQFH������%RUQDYLUXV��FD������SDSHUV���ZLWK�D�VWURQJ�
IRFXV�RQ�LQIHFWLRQ�UHODWHG�GLVHDVH�V\QGURPHV�LQ�DQLPDOV��EXW�DOVR�LQ�QDWXUDOO\�LQIHFWHG�KRUVHV��FDWV�DQG�KXPDQV�������*XHVW�3URI��
DW�&KRQJTLQJ�0HGLFDO�8QLYHUVLW\�&KLQD�
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6HFUHWDULDW�
1DUVHWD�0LFNXYLHQơ��&KDLUPDQ���/LWKXDQLD
9HVWD�6WHLEOLHQơ��/LWKXDQLD�
$XUHOLMD�3RGOLSVN\Wơ��/LWKXDQLD�
5HGD�5HSHþNDLWơ��/LWKXDQLD
/DLPD�6DSHåLQVNLHQơ��/LWKXDQLD�
7HUHVơ�.DPLQVNDLWơ��/LWKXDQLD
äLOYLQDV�.XQLJơOLV��/LWKXDQLD
'DOLD�6WURSXWơ��/LWKXDQLD
*LQWDUơ�.D]ODXVNơ��/LWKXDQLD
,ORQD�$GLQDYLþLHQơ��/LWKXDQLD
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&KDLU��5REHUWDV�%XQHYLþLXV��/8+6��3DODQJD�
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&KDLU��'DLYD�5DVWHQ\Wơ��/8+6��.DXQDV��
6SHDNHUV��$UǌQDV�*HUPDQDYLþLXV��98��9LOQLXV���9HVWD�6WHLEOLHQơ��/8+6��3DODQJD���
.ĊVWXWLV�3HWULNRQLV��/8+6��.DXQDV�


