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'DEDUWLQLX� PHWX� NDUGLRYDVNXOLQLǐ� OLJǐ� GLDJQRVWLNRMH�
LU� J\G\PH� SDVLHNWL� GLGåLXOLDL� WHFKQRORJLQLDL� LU� JHQHWLQLDL�
SDVLHNLPDL�� W�\�� QDXGRMDPL� ƳYDLUǌV� VWHQWDL�� WDLNRPL� VWDWLQDL��
JHQǐ�WHUDSLMD��3DVWDURVLRV�SDVWDQJRV�\UD�QXNUHLSWRV�Ƴ�ãLUGLHV�LU�
NUDXMDJ\VOLǐ� OLJǐ� �â./�� PROHNXOLQLXV� SURFHVXV�� WUXNGDQþLXV�
DWHURVNOHURWLQơV� SORNãWHOơV� VXVLIRUPDYLPXL� EHL� UXSWǌUDL��
'ơND� ãLǐ� DXNãWǐ� WHFKQRORJLMǐ� PLUWLQJXPDV� QXR� ãLUGLHV� OLJǐ�
SHU� SDVNXWLQLXV� ��� PHWǐ� VXPDåơMR�� WDþLDX� QơUD� GXRPHQǐ�
URGDQþLǐ��NDG�ãLUGLHV� OLJǐ�PDåơMD��7HQND� LHãNRWL�QDXMǐ�ãLUGLHV�
OLJǐ� SUHYHQFLMRV� LU� J\G\PR� NHOLǐ�� ,17(5+($57� W\ULPR�
GXRPHQLPLV�QXVWDW\WD��NDG�GLGHOĊ�UHLNãPĊ�Y\VW\WLV�,â/�WXUL�QH�WLN�
QHWLQNDPL�J\YHQVHQRV� ƳSURþLDL��NDLS� UǌN\PDV��SHUVLYDOJ\PDV��
¿]LQơ� QHMXGUD� LU� WUDGLFLQLDL� UL]LNRV� YHLNVQLDL� �QXWXNLPDV��
GLVOLSLGHPLMD��GLDEHWDV��KLSHUWHQ]LMD���EHW�LU�QHWUDGLFLQLDL���NDLS�
SVLFKRVRFLDOLQLV� VWUHVDV�� DVPHQ\ELQLDL� EHL� QHXURHQGRNULQLQLDL��
XåGHJLPLQLDL� YHLNVQLDL�� 7RGơO� DWVLUDGR� QDXMD� LU� Y\VWRPD� VX�
HOJVHQD� VXVLMXVL� NDUGLRORJLMRV� VULWLV� �%HKDYLRUDO� &DUGLRORJ\���
7DL� DOWHUQDW\YL� GLVFLSOLQD�� WXULQWL� YLUãHVQƳ� SRåLǌUƳ� Ƴ� VYHLNDWą��
WHLJLDQWL��NDG�LãHPLQơ�ãLUGLHV�OLJD��,â/��QơUD�QHLãYHQJLDPD��EHW�
JDOLPD�MDL�XåVNLUVWL�NHOLą��5HPLDQWLV�ãLXR�SRåLǌULX��ãLUGLHV�OLJǐ�
SULHåDVWLV�VO\SL�QH�WLHN�SDþLRMH�ãLUG\MH��EHW�VPHJHQ\VH��WLNVOLDX�±�
PLQW\VH��<UD�GX�NHOLDL��NXULDLV�PLQW\V�YHLNLD�ãLUGƳ��3LUPDV�±�SHU�
PǌVǐ�J\YHQVHQą��DQWUDV�±�SHU�SVLFKRVRFLDOLQLǐ�VWUHVǐ�SRYHLNLXV�
LU�PǌVǐ�JHEơMLPXV�VX�MDLV�WYDUN\WLV��-L�SDJUƳVWD�WDUSGLVFLSOLQLQH�
NRQFHSFLMD�LU�DSLPD�DNW\Yǐ�PRNVOLQLQNǐ��J\G\WRMǐ��SVLFKRORJǐ��
VODXJ\WRMǐ��GLHWRORJǐ�LU�NDUGLRORJǐ�JODXGǐ�EHQGUDGDUELDYLPą��

0RNVOLQLǐ�W\ULPǐ�GXRPHQ\V�URGR��MRJ�VHUJDQWLHML�NUǌWLQơV�
DQJLQD� GDåQLDX� QHL� NLWL� QHULPDXMD� LU� \UD� ODELDX� GHSUHVLãNL��
QXVWDW\WDV� VWLSUXV� U\ã\V� WDUS� EDLPLǐ� LU� VWDLJLRV� PLUWLHV��
5RL]DQVNLV� LU� EHQGUDGDUELǐ� GDUEDL� SDURGơ�� NDG� QHULPDV�
VXPDåLQD� SDUDVLPSDWLQơV� QHUYǐ� VLVWHPRV� ƳWDNą� ãLUGLHV� ULWPR�
UHJXOLDYLPXL��GơO�WR�PDåơMD�ãLUGLHV�ULWPR�YDULDELOXPDV��GLGơMD�
UL]LND� PLUWL� QXR� â./� NRPSOLNDFLMǐ�� 7ULV� NDUWXV� GLGHVQơ�
PLUWLQJXPR� UL]LND� VRFLDOLDL� DWVNLUWǐ� DU� JDXQDQþLǐ� PHQNą�
VRFLDOLQĊ�SDUDPą�VHUJDQþLǐMǐ�,â/��7\ULPǐ�GXRPHQ\V�URGR��NDG�
GHSUHVLMD� GDåQDL� QXVWDWRPD� �QXR���� LNL� ���SURF��� VHUJDQþLǐMǐ�
,â/� SRSXOLDFLMRMH� LU� \UD� QHSULNODXVRPDV� UL]LNRV� YHLNVQ\V�
VXVLUJWL�,â/��DSVXQNLQD�OLJRV�HLJą��EORJLQD�J\YHQLPR�NRN\EĊ��
GLGLQD�PLUãWDPXPą��\SDþ�DVPHQǐ��SDW\UXVLǐ�PLRNDUGR�LQIDUNWą�
�0,�� GDXJLDX� QHL� GX� NDUWXV�� 'HSUHVLMD� EORJLQD� SDW\UXVLǐ�
0,� OLJRQLǐ� SURJQR]Ċ� WLHN� GơO� GHSUHVLMRV� DSVSUĊVWǐ� HOJHVLR�
VXWULNLPǐ� �åDOLQJL� ƳSURþLDL�� J\G\PR� UHåLPR� QHVLODLN\PDV��
QHGDO\YDYLPDV� UHDELOLWDFLMRV� SURJUDPRVH��� WLHN� GơO� GHSUHVLMRV�
VąO\JRMDPRV� VXWULNXVLRV� KRUPRQǐ� SXVLDXVY\URV�� SDGLGơMXVLRV�
WURPERFLWǐ� DJUHJDFLMRV�� XåGHJLPLQLǐ� UHDNFLMǐ�� 7\ULPDLV�
ƳURG\WD��NDG�DVPHQ\V��NXULǐ�SULHãLãNXPDV�GLGHVQLV��WXUL�GLGHVQƳ�
FKROHVWHUROLR� LU� DXNãWR� WDQNLR� OLSRSURWHLQǐ� VDQW\NƳ�� DQWVYRUƳ��
J\G\WRMR� UHNRPHQGDFLMǐ� ODLNRVL� EORJLDX�� ƲGRPX� WDL�� NDG�
GDXJHOLV� QDXMǐ� VWXGLMǐ� SDWYLUWLQD� SULHãLãNXPR� LU� S\NþLR� U\ãƳ�
VX� DWHURVNOHUR]ơV� VXENOLQLNLQLDLV� SRå\PLDLV� LU� DWHURVNOHUR]ơV�
SURJUHVDYLPX�� UHPLDQWLV� NRURQDURJUD¿Mǐ� GXRPHQLPLV��
3ULHãLãNXPDV� VXWULNGR� DXWRQRPLQLR� UHJXOLDYLPR� EDODQVą� LU�
VXNHOLD� VXWULNLPXV� +3$� Dã\MH�� DNW\YXRMDPD� VLPSDWLQơ� QHUYǐ�

VLVWHPD� GơO� EHWD� UHFHSWRULǐ� LU� SDUDVLPSDWLQơV� QHUYǐ� VLVWHPRV�
ƳWDNRV� XåVORSLQLPR�� (XURSRV� NDUGLRORJǐ� GUDXJLMRV� ����� P��
JDLUơVH�Ä$QWULQơ�SUHYHQFLMD�� WDLNDQW�NDUGLRORJLQĊ�UHDELOLWDFLMą��
QXR� åLQLǐ� LNL� ƳJ\YHQGLQLPR³� LãVNLUWLQLV� GơPHV\V� VNLULDPDV�
DQWULQHL�â./�SUHYHQFLMDL��SDEUơåLDPD�SVLFKRVRFLDOLQLǐ�YHLNVQLǐ�
QXVWDW\PR� VYDUED� VYHLNVWDQW� SR� ãLUGLHV� ƳY\NLǐ�� DWVLåYHOJLDPD�
Ƴ� SR]LW\YLXV� SVLFKRORJLQLXV� IDNWRULXV�� WXULQþLXV� DSVDXJLQƳ�
YDLGPHQƳ�VYHLNDWDL��

1DFLRQDOLQơMH� PRNVOR� SURJUDPRMH� Ä/ơWLQơV� QHLQIHNFLQơV�
OLJRV³� QXURGRPD� SHUVSHNW\YL�� QDXMD� â./� W\ULPǐ� NU\SWLV� ±�
NRPSOHNVLQLǐ� HOJVHQRV�� JHQHWLQLǐ� LU� HQGRNULQLQLǐ� å\PHQǐ�
SDLHãND� ãLǐ� OLJǐ� HLJDL� SURJQR]XRWL�� J\G\PXL� LU� UHDELOLWDFLMDL�
LQGLYLGXDOL]XRWL��,ãNHOWD�KLSRWH]ơ��NDG�GHSUHVLMD�LU�,â/�JDOL�EǌWL�
WR�SDWLHV�JHQHWLQLR�VXEVWUDWR�VNLUWLQJRV�IHQRWLSLQơV�HNVSUHVLMRV��
/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWH�Y\NGRPL�
PRNVOLQLDL�W\ULPDL��QDJULQơMDQW\V�SVLFKRHQGRNULQLQLǐ��HPRFLQLǐ��
NRJQLW\YLQLǐ� LU� QHXURHQGRNULQLQLǐ� YHLNVQLǐ� ƳWDNą� VHUJDQþLǐMǐ�
,â/� IXQNFLQHL� EǌNOHL�� UHDELOLWDFLMDL� LU� OLJRV� SDVHNPơPV�� 6X�
/608� 0$� .DUGLRORJLMRV� NOLQLNRV� PRNVOLQLQNDLV� Y\NGRPL�
PRNVOLQLDL�W\ULPDL��QDJULQơMDQW\V�ǌPLQLǐ�NRURQDULQLǐ�VLQGURPǐ�
NOLQLNLQơV�� QHXURHQGRNULQLQơV� LU� JHQHWLQơV� UDLãNRV� ƳWDNą� ,â/�
HLJDL��J\G\PXL�LU�UHDELOLWDFLMDL�

âLǐ�PHWǐ� � /608�0$�3VLFKR¿]LRORJLMRV� LU� UHDELOLWDFLMRV�
LQVWLWXWR� ;� WDUSWDXWLQơMH� NRQIHUHQFLMRMH� Ä.DUGLRORJLMRV�
DNWXDOLMRV��QXR�SDåHLVWRV�OąVWHOơV�LNL�UHDELOLWDFLMRV³�PRNVOLQLXRVH�
SUDQHãLPXRVH� VNHOELDPRV� QDXMDXVLRV� NDUGLRORJLMRV�PRNVOLQơV�
SUREOHPRV�LU�W\ULPǐ�UH]XOWDWDL��QDXMRV�UHSHUIX]LMRV�LU�SRLãHPLQLR�
ãLUGLHV� UHPRGHOLDYLPR� WHUDSLMRV� VWUDWHJLMRV�� VN\GOLDXNơV�
KRUPRQǐ� WHUDSLMRV� VHUJDQWLHPV� ãLUGLHV� OLJRPLV� SDUDGLJPD��
QDJULQơMDPL�YDLQLNLQLǐ�DUWHULMǐ�VWHQWǐ� UHVWHQR]ơV� LU� WURPER]ơV�
NOLQLNLQLDL�LU�PROHNXOLQLDL�SURJQR]ơV�YHLNVQLDL��LQGLYLGXDOL]XRWR�
J\G\PR�IDUPDNRJHQHWLND�EHL�NDLULRMR�VNLOYHOLR�UHPRGHOLDYLPRVL�
SURJQR]DYLPDV� SR� ǌPDXV� 0,�� 3DWHLNLDPL� UH]XOWDWDL��
QDJULQơMDQW\V�VHUJDQþLǐMǐ�,â/�QXRYDUJLR��NRJQLW\YLơV�IXQNFLMRV�
VXWULNLPR��¿]LQLR�SDMơJXPR��GHSUHVLMRV�LU�KRUPRQǐ�WDUSXVDYLR�
VąVDMDV�� VRFLDOLQơV� SDUDPRV� LU� VWUHVLQLǐ� J\YHQLPR� ƳY\NLǐ��
DVPHQ\EơV� '� WLSR� EHL� PLHJR� NRN\EơV� ƳWDNą� VHUJDQþLǐMǐ� ,â/�
J\YHQLPR�NRN\EHL��SLUPLHML�75,(52�VRFLDOLQLR�WHVWR�UH]XOWDWDL��
äXUQDOH�SLUPą�NDUWą�/LHWXYRMH�SXEOLNXRMDPDV�DVPHQ\EơV�'�WLSR�
QXVWDW\PR�LQVWUXPHQWDV��SLUPą�NDUWą�VSDXVGLQDPDV�VWUDLSVQLV��
QDJULQơMDQWLV�SULHãRSHUDFLQLǐ�QHLJLDPǐ�HPRFLMǐ�� VXVLGRURMLPR�
YHLNVQLǐ� LU� XåGHJLPLQLǐ� IDNWRULǐ� VąYHLNą� VX� SVLFKRORJLQLDLV�
VLPSWRPDLV� SDFLHQWDPV� SR� ãLUGLHV� FKLUXUJLQLǐ� LQWHUYHQFLMǐ��
6NHOELDPRV� 3DVDXOLQơV� ELRORJLQơV� SVLFKLDWULMRV� GUDXJLMǐ�
IHGHUDFLMRV� �DQJO�� :)6%3�� J\G\PR� VPHJHQǐ� VWLPXOLDFLMD��
WDLNRPR�SVLFKLDWULMRMH��UHNRPHQGDFLMRV��

7ROLPHVQL�PRNVOLQLDL�GDUEDL�� VXVLMĊ� VX�HOJHVLR�PHGLFLQRV��
ELRSVLFKRVRFLDOLQLR� HOJHVLR� PRGHOLR� WDLN\PX�� ELRORJLQLDLV��
SVLFKRORJLQLDLV�LU�JHQHWLQLDLV��XåGHJLPLQLDLV�HOJHVLR�DVSHNWDLV��
SDVLSULHãLQLPR� PHFKDQL]Pǐ� QDJULQơMLPX� EHL� NRJQLW\YLQơV�
HOJHVLR� WHUDSLMRV� WDLN\PX�� VSUHQåLDQW� VYHLNDWRV� �QXWXNLPR��
PLHJR�VXWULNLPR��UL]LNRV�YHLNVQLǐ�NRUHNFLMRV�LU�NW���NODXVLPXV�
WXUL�PRNVOLQĊ�SHUVSHNW\Yą�

(GLWRULDO���5HGDNFLMRV�VNLOWLV�

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

-XOLMD�%52ä$,7,(1Ơ
/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0HGLFLQRV�DNDGHPLMRV��3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��

3DODQJD��/LHWXYD
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�3LWWVEXUJK�8QLYHUVLW\��3LWWVEXUJK��3$
�8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��0,

�:HLOO�&RUQHOO�0HGLFDO�&ROOHJH��'RKD��4DWDU

0RRG�VWDWHV��FRSLQJ�IDFWRUV��DQG�LQWHUOHXNLQ���DUH�UHODWHG�WR
SV\FKLDWULF�V\PSWRPV�IROORZLQJ�FDUGLDF�VXUJHU\

6800$5<
7KH� *HQHUDO� 3XUSRVH�� 7KH� VWXG\� H[DPLQHG� WKH� MRLQW� HIIHFWV� RI�
SUHRSHUDWLYH� PRRG� VWDWH�� VHFXODU� DQG� UHOLJLRXV� FRSLQJ� VWUDWHJLHV��
DQG�LQWHUOHXNLQ����,/����RQ�QHJDWLYH�DIIHFWV��L�H���GHSUHVVLRQ��DQ[LHW\�
DQG� KRVWLOLW\�� LQ� SDWLHQWV� IROORZLQJ� RSHQ�KHDUW� VXUJHU\�� 0HWKRGV��
6HTXHQWLDO� LQWHUYLHZV� ZHUH� FRQGXFWHG� WR� FROOHFWHG� GDWD� RQ� ����
SDWLHQWV� XQGHUJRLQJ� FDUGLDF� VXUJHU\��3UHRSHUDWLYH�PHDVXUHV� LQFOXGH�
GHPRJUDSKLFV�� PRRGV�� DWWLWXGHV�� FRSLQJ� VW\OHV�� SHUFHLYHG� VRFLDO�
VXSSRUW��GHPRJUDSKLFV��DQG�SUH�RSHUDWLYH�SODVPD�,/����.H\�FDUGLDF�
DQG� VXUJLFDO� LQGLFHV� ZHUH� REWDLQHG� IURP� D� QDWLRQDO� GDWDEDVH�� WKH�
6RFLHW\�RI�7KRUDFLF�6XUJHRQV¶�$GXOW�&DUGLDF�'DWDEDVH��676��DW�WKH�

$GGUHVV�IRU�FRUUHVSRQGHQFH��$P\�/��$L��3K'�8QLYHUVLW\�RI�:DVKLQJWRQ��������WK�$YH�1(�6HDWWOH��:DVKLQJWRQ���������������������������
�7�������������������)��DP\DL#X�ZDVKLQJWRQ�HGX��DP\DL#XPLFK�HGX

,1752'8&7,21
7KHUH�LV�LQFUHDVLQJ�HYLGHQFH�WKDW�PRRG�VWDWHV�� OLIH�VW\OHV�

DQG�FRSLQJ�IDFWRUV�SOD\�D�UROH�LQ�WKH�HWLRORJ\�DQG�SDWKRJHQHVLV�
RI� VHYHUDO� PHGLFDO� � FRQGLWLRQV� VXFK� DV� LQIHFWLRQ� �H�J�� +,9�
RU� KHSDWLWLV� &��� FDQFHU� �H�J�� FDUFLQRPD� RI� WKH� OXQJ�� OLYHU� RU�
XWHUXV���DQG�KHDUW�GLVHDVH��H�J��FRURQDU\�DUWHU\�GLVHDVH��&$'��
>�@�� (YLGHQFH� OLQNLQJ� WKHVH� SV\FKRORJLFDO� V\PSWRPV� �H�J��
GHSUHVVLRQ�� DQ[LHW\�� DQG� KRVWLOLW\�� WR� SRRU� &$'� SURJQRVLV�
LV�ZHOO�HVWDEOLVKHG��7KH�GDWD� DUH�PRVW� UREXVW� FRQFHUQLQJ� WKH�
UROH�RI�HPRWLRQV�LQ�KHDUW�GLVHDVH��LQFOXGLQJ�PHGLFDO�RXWFRPHV�
DQG�SV\FKRORJLFDO�DGMXVWPHQW�IROORZLQJ�OLIH�FKDQJLQJ�FDUGLDF�
VXUJHU\�>�@��

7KH�UROH�RI�SRVLWLYH�DWWLWXGHV�RQ�SV\FKLDWULF�V\PSWRPV�LQ�
FDUGLDF�KHDOWK�LV�QRW�ZHOO�XQGHUVWRRG�>����@��$OWKRXJK�RSWLPLVP�
LV� DVVRFLDWHG�ZLWK� EHWWHU� RXWFRPH� IROORZLQJ� FRURQDU\� DUWHU\�
E\SDVV�JUDIWLQJ��&$%*��>�@��WKH�¿QGLQJV�KDYH�QRW�DOZD\V�EHHQ�
UHSOLFDWHG�>�@��3HVVLPLVP�DQG�KRSHOHVVQHVV��RQ�WKH�RWKHU�KDQG��
KDYH�FRQVLVWHQWO\�EHHQ�DVVRFLDWHG�ZLWK�D�ZRUVH�SURJQRVLV�>���
�@��,Q�DGGLWLRQ��WKH�UHODWLYH�FRQWULEXWLRQ�RI�VSHFL¿F�PRRG�VWDWHV�
DQG�YDULRXV�FRSLQJ�IDFWRUV��H�J���DQJHU�FRSLQJ��DYRLGDQW�FRSLQJ��
UHOLJLRXV� FRSLQJ�� WR� SRVW�RSHUDWLYH� SV\FKRORJLFDO� V\PSWRPV�
KDV� QRW� EHHQ� ZHOO�H[DPLQHG� LQ� FOLQLFDO� FDUGLDF� VWXGLHV� QRU�
SV\FKLDWULF� UHVHDUFK� >��� �@�� )DLWK�EDVHG� FRSLQJ� DSSHDUV� WR�
EH� FRPPRQ� DPRQJ� SDWLHQWV� XQGHUJRLQJ� RSHQ�KHDUW� VXUJHU\�
>�@�� EXW� WKH� UHSRUWHG� HIIHFWV� VHHP� WR� YDU\�� 3RVLWLYH� UHOLJLRXV�
FRSLQJ� �H�J�� VHHNLQJ� VSLULWXDO� VXSSRUW�� KDV� EHHQ� DVVRFLDWHG�
ZLWK�SRVLWLYH�KHDOWK�RXWFRPHV�>��@��ZKLOH�QHJDWLYH�FRSLQJ��H�J��
VSLULWXDO� GRXEW�� VWUXJJOH�� DQJHU�� KDV�EHHQ� UHODWHG� WR�QHJDWLYH�
GLVHDVH� RXWFRPHV� >��@� LQFOXGLQJ� PRUWDOLW\� >��@�� 1HJDWLYH�
UHOLJLRXV� FRSLQJ� LV� DOVR� FRQFHSWXDOL]HG� DV� VSLULWXDO� VWUXJJOH�
E\�VRPH�DXWKRUV�>��@��+RZHYHU��IHZ�VWXGLHV�KDYH�LQYHVWLJDWHG�

KRZ�PRRG�VWDWH��FRSLQJ�IDFWRUV��DQG�VWUHVV�UHODWHG�ELRPDUNHUV�
ZRXOG� MRLQWO\� DIIHFW� SRVWRSHUDWLYH� SV\FKLDWULF� V\PSWRPV� LQ�
FDUGLDF�VXUJHU\�SDWLHQWV��

7KHUH�LV�D�JURZLQJ�LQWHUHVW�LQ�SDWKRSK\VLRORJLFDO�SDWKZD\V�
OLQNLQJ� HPRWLRQV� DQG� DWWLWXGHV� WR�PHGLFDO� LOOQHVV� DQG�GLVHDVH�
SURJUHVVLRQ�� +RUPRQHV� OLNH� FRUWLVRO� DQG� QHXURWUDQVPLWWHUV�
OLNH� QRUHSLQHSKULQH� DUH� VXJJHVWHG� SRVVLEOH� PHGLDWRUV� RI� WKH�
OLQNV�EHWZHHQ�HPRWLRQV�DQG�GLVHDVH� ULVN� >��@��0RUH� UHFHQWO\��
F\WRNLQHV�VXFK�DV�LQWHUOHXNLQ����,/����KDYH�DOVR�EHHQ�LPSOLFDWHG���
,/���LV�D�PXOWL�SRWHQW�F\WRNLQH�LQYROYHG�LQ�WKH�UHJXODWLRQ�RI�D�
YDULHW\�RI�LPPXQH�DQG�LQÀDPPDWRU\�SURFHVVHV�>��@��

5HFHQW� UHVHDUFK� VKRZV� WKDW� ,/��� LV� LQFUHDVHG� LQ� UHODWLRQ�
WR� SV\FKRVRFLDO� VWUHVVRUV� >��@� DQG� LQ� FHUWDLQ� SV\FKLDWULF�
FRQGLWLRQV�OLNH�GHSUHVVLRQ�>��@��7KLV�UHODWLRQVKLS�EHWZHHQ�,/���
DQG�GHSUHVVLRQ�LV�SDUWLFXODUO\�VWURQJ�DPRQJ�ROGHU�DGXOWV�>��@��
)XUWKHUPRUH��VHYHUDO�OLQHV�RI�HYLGHQFH�SRLQW�WR�H[FHVV�SODVPD�
,/���DV�D�ULVN�IDFWRU�IRU�P\RFDUGLDO�LQIDUFWLRQ�DPRQJ�KHDOWK\�
LQGLYLGXDOV� >��@�� ,Q� DGGLWLRQ�� HOHYDWHG� ,/��� LV� D� PDUNHU� IRU�
SRRU� SURJQRVLV� DPRQJ� SDWLHQWV�ZLWK� FRQJHVWLYH� KHDUW� IDLOXUH�
>��@�DQG�&$'�>��@��,Q�IDFW��,/���KDV�RIWHQ�EHHQ�SURSRVHG�DV�D�
SDWKRSK\VLRORJLFDO�OLQN�EHWZHHQ�GHSUHVVLRQ�DQG�KHDUW�GLVHDVH�
>��@��,/���KDV�DOVR�EHHQ�XVHG�DV�D�SUHGLFWRU�RI�FOLQLFDO�RXWFRPH�
IROORZLQJ�FDUGLDF�VXUJHU\�>��@��

7KH�SUHVHQW�VWXG\�LV�D�VHFRQGDU\�DQDO\VLV�RI�PLGGOH�DJHG�
DQG�ROGHU�SDWLHQWV�XQGHUJRLQJ�FDUGLDF� VXUJHU\��:H�H[DPLQHG�
KRZ� SUHRSHUDWLYH� QHJDWLYH� HPRWLRQV�� FRSLQJ� IDFWRUV�� DQG�
,/��� DIIHFWHG� SDWLHQW� VKRUW�WHUP� SV\FKRORJLFDO� V\PSWRPV�
IROORZLQJ� FDUGLDF� VXUJHU\� DIWHU� H[DPLQLQJ� WKH� LQÀXHQFH� RI�
VXEMHFWLYHO\�� DQG� REMHFWLYHO\�PHDVXUHG� KHDOWK� DQG� PHGLFDO�
IDFWRUV�� 3DUWLFLSDQWV� ZHUH� LQWHUYLHZHG� WZLFH� SUHRSHUDWLYHO\�
�WZR�ZHHNV�EHIRUH�DQG�WZR�GD\V�EHIRUH�WKHLU�RSHUDWLRQ��DQG�D�
RQFH�SRVWRSHUDWLYHO\��DYHUDJH�RI����GD\V�DIWHU�WKHLU�RSHUDWLRQ���

$P\�/��$,��(�0LWFKHOO�6(<0285��=LDG�.521)2/��6WHYHQ�)��%2//,1*
0RRG�VWDWHV��FRSLQJ�IDFWRUV��DQG�LQWHUOHXNLQ���DUH�UHODWHG�WR�SV\FKLDWULF�V\PSWRPV�IROORZLQJ�FDUGLDF�VXUJHU\
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KRVSLWDO��5HVXOWV��+LJK�SUHRSHUDWLYH�DQ[LHW\�FRQWULEXWHG� WR�DOO� WKUHH�
SRVWRSHUDWLYH� RXWFRPHV�� ZKLOH� SODVPD� ,/��� SUHGLFWHG� DQ[LHW\� DQG�
KRVWLOLW\� DIWHU� FRQWUROOLQJ� IRU� NH\� FRQIRXQGHUV�� 3DWLHQWV� ZLWK� KLJK�
KRSH�H[SHULHQFHG� OHVV�SRVWRSHUDWLYH�GHSUHVVLRQ��6SLULWXDO� VWUXJJOHV��
DQJHU� FRSLQJ�� DQG� PHGLFDO� FRPRUELGLW\� SUHGLFWHG� SRVWRSHUDWLYH�
KRVWLOLW\�� &RQFOXVLRQ�� 7KH� MRLQW� HIIHFW� RI� SV\FKRORJLFDO�� PHGLFDO��
DQG� SK\VLRORJLFDO� IDFWRUV� VXJJHVWV� WKDW� LQWHUGLVFLSOLQDU\� UHVHDUFK� LV�
QHHGHG�WR�WHVW�WKH�XQGHUO\LQJ�PHFKDQLVPV�WKDW�DVVRFLDWH�WKHVH�IDFWRUV�
LQ�RUGHU�WR�HQKDQFH�SUHRSHUDWLYH�SDWLHQW�FDUH��
.H\ZRUGV�� GHSUHVVLRQ�� DQ[LHW\�� KRVWLOLW\�� LQWHUOHXNLQ���� FRSLQJ��
FDUGLDF�VXUJHU\��



.H\�FDUGLDF�DQG�VXUJLFDO�LQGLFHV�ZHUH�REWDLQHG�IURP�D�QDWLRQDO�
GDWDEDVH��L�H���WKH�6RFLHW\�RI�7KRUDFLF�6XUJHRQV¶�$GXOW�&DUGLDF�
'DWDEDVH�676��DW� WKH�KRVSLWDO�� LQ�ZKLFK�FHUWDLQ� LQGLFHV�ZHUH�
GHULYHG� IURP� SUHRSHUDWLYH� FDWKHWHUL]DWLRQ� DQG� DQJLRJUDSK\���
%HVLGH�PDMRU�LQGLFDWRUV�IRU�FDUGLDF�SDWKRORJ\��H�J���P\RFDUGLDO�
LQIDUFWLRQ� �0,��� DUUK\WKPLD��� FDUGLDF� IXQFWLRQ� �H�J��� OHIW�
YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��/9()����DQG�VXUJLFDO�FRPSOH[LW\�
�H�J��� SHUIXVLRQ� WLPH��� ZH� LQFOXGHG� FXUUHQW� VPRNLQJ� DQG�
K\SHUFKROHVWHUROHPLD� GXH� WR� WKHLU� NQRZQ� DVVRFLDWLRQ� ZLWK�
KHDUW�GLVHDVH���

7KH� FXUUHQW� VWXG\� DOVR� RIIHUHG� DQ� RSSRUWXQLW\� WR� WHVW�
D� SRWHQWLDO� SDWKRSK\VLRORJLFDO� SDWKZD\� EHWZHHQ� FRSLQJ�
IDFWRUV� DQG� RXWFRPHV�� 2XU� HDUOLHU� DQDO\VHV� IRU� SUHRSHUDWLYH�
GDWD� LQ� WKLV�VDPSOH� OLQNHG�HOHYDWHG�SUHRSHUDWLYH�SODVPD�,/���
ZLWK� EHKDYLRUDO� FRSLQJ� DQG� VSLULWXDO� VWUXJJOH�� EXW� QRW� ZLWK�
SUHRSHUDWLYH�PRRG�VWDWHV�>��@��,I�HQWHULQJ�,/���LQWR�WKH�FXUUHQW�
DQDO\WLFDO� PRGHO� HOLPLQDWHV� LQÀXHQFHV� RI� FRSLQJ� IDFWRUV��
WKHQ�WKLV�ELRPDUNHU�FRXOG�SOD\�D�UROH�DV�D�SDWKRSK\VLRORJLFDO�
SDWKZD\�EHWZHHQ�FRSLQJ�IDFWRUV�DQG�SV\FKRORJLFDO�V\PSWRPV�

0(7+2'6

3DUWLFLSDQWV�
6WXG\�SDUWLFLSDQWV�ZHUH�SDWLHQWV�ZKR�XQGHUZHQW�FDUGLDF�

VXUJHU\� DW� WKH� 8QLYHUVLW\� RI� 0LFKLJDQ� +HDOWK� 6\VWHPV�
�80+6��$QQ�$UERU�0,��86$���$OO�SURFHGXUHV��H�J��&$%*��
DQHXU\VP� UHSDLU�� DQG� YDOYH� UHSDLU� RU� YDOYH� UHSODFHPHQW�
VXUJHU\��UHTXLUHG�FDUGLRSXOPRQDU\�E\SDVV��6XEMHFW�HOLJLELOLW\�
FULWHULD�ZHUH�SUHVHQWHG�HDUOLHU�>��@��$WWULWLRQDO�DQDO\VHV�IRXQG�
QR�GHPRJUDSKLF�GLIIHUHQFHV��DJH��JHQGHU��DQG�UDFH��EHWZHHQ�
����������FRQVHQWHUV�ZKR�FRPSOHWHG�WKH�¿UVW�LQWHUYLHZ�DQG�
���� QRQFRQVHQWHUV�� $Q� DGGLWLRQDO� FRQVHQW� IRU� ELRPDUNHUV�
ZDV� DGGHG� IRU� WKH� RSWLRQDO� EORRG� GUDZ�� DQG� ���� FRQVHQWHG�
SDUWLFLSDQWV�RIIHUHG�SODVPD�VDPSOHV�IRU�WKH�,/���DVVD\��)XUWKHU�
DWWULWLRQDO�DQDO\VHV� VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFHV� LQ�DQ\�
VRFLR�GHPRJUDSKLFV� RU� YDULDEOHV� RI� PDMRU� LQWHUHVW� EHWZHHQ�
WKH�JURXS�RI� VXEMHFWV�ZLWK� WKH�EORRG�VDPSOHV�DQG� WKH�JURXS�
ZLWKRXW�EORRG�VDPSOHV���$IWHU�OLVW�ZLVH�GHOHWLRQ������SDWLHQWV�
ZHUH�LQFOXGHG�LQ�PXOWLSOH�UHJUHVVLRQ�DQDO\VHV��

3URFHGXUHV
7ZR� ZHHNV� SULRU� WR� WKHLU� VFKHGXOHG� RSHUDWLRQ�� QXUVHV�

VFUHHQHG�WKH�VWXG\�FDQGLGDWHV��DQG�WUDLQHG�UHVHDUFK�DVVLVWDQWV�
�5$V��EOLQGHG�WR�FDUGLDF�LQGLFHV�DQG�ODE�GDWD�FRQGXFWHG�WKH�
¿UVW�SHUVRQDO� LQWHUYLHZ��3DWLHQWV�ZHUH�VFKHGXOHG� IRU� VXUJHU\�
DQG� ZHUH� FRQWDFWHG� E\� SKRQH� IRU� WKH� VHFRQG� DQG� WKLUG�
LQWHUYLHZV�� 1R� UHSRUWLQJ� GLIIHUHQFHV� ZHUH� IRXQG� EHWZHHQ�
SHUVRQDO� DQG� WHOHSKRQH� LQWHUYLHZV� DW� WKH� PHGLFDO� FHQWHU��
7KH� ¿UVW� LQWHUYLHZ� JDWKHUHG� LQIRUPDWLRQ� RQ� SDWLHQWV¶� VRFLR�
GHPRJUDSKLFV�� VHOI�UHSRUWHG� ERGLO\� SDLQ� HYDOXDWLRQ�� ERG\�
PDVV�LQGH[��%0,���SUHVHQFH�RI�PHGLFDO�FRPRUELGLWLHV��¿IWHHQ�
FRQGLWLRQV� VXFK� DV� GLDEHWHV�� K\SHUWHQVLRQ�� DQG� DUWKULWLV��
DQG�GHSUHVVLRQ�� DQG� DQ[LHW\��7KH� VHFRQG� LQWHUYLHZ�DVVHVVHG�
SV\FKRVRFLDO�YDULDEOHV�RI�PDMRU�LQWHUHVW��L�H���RSWLPLVP��KRSH��
IRXU� JHQHUDO� FRSLQJ� VWUDWHJLHV�� DQG� WZR� UHOLJLRXV�VSLULWXDO�
FRSLQJ� VW\OHV�� DV� ZHOO� DV� VRFLDO� VXSSRUW�� 7KH� SRVWRSHUDWLYH�
LQWHUYLHZ�HYDOXDWHG�SV\FKRORJLFDO�V\PSWRPV��L�H���GHSUHVVLRQ��
DQ[LHW\�� DQG�KRVWLOLW\���6SHFL¿F� ULVN� IDFWRUV�� FDUGLDF� LQGLFHV��
DQG� KHPRG\QDPLFV� ZHUH� UHWULHYHG� IURP� WKH� 676� GDWDEDVH��
3HULSKHUDO�YHQRXV�EORRG�VDPSOHV�ZHUH�FROOHFWHG�EHWZHHQ������
D�P�� LPPHGLDWHO\�EHIRUH� VXUJHU\��7KH�SODVPD�ZDV� VHSDUDWHG�

DQG�VWRUHG�LQ�DOLTXRWV�DW�����&�XQWLO�DQDO\VLV��

6XUYH\�0HDVXUHV
$V� LQGLFDWRUV�RI�SRVWRSHUDWLYH�SV\FKRORJLFDO� V\PSWRPV��

'HSUHVVLRQ�� $Q[LHW\�� DQG� +RVWLOLW\� ZHUH� DVVHVVHG� ZLWK� WKH�
VXEVFDOHV� RI� WKH� ZHOO�YDOLGDWHG� 6\PSWRP� &KHFNOLVW����
5HYLVHG� �6&/����5�� ����� 0HDQ� �0��� VWDQGDUG� GHYLDWLRQ�
�6'���DQG�&URQEDFK¶V�DOSKD��Į��ZHUH��������������DQG�����IRU�
GHSUHVVLRQ���������������DQG�����IRU�DQ[LHW\��DQG�������������
DQG�����IRU�KRVWLOLW\��UHVSHFWLYHO\�

$V� LQGLFDWRUV� RI� SRVLWLYH� DWWLWXGHV��+RSH�ZDV�PHDVXUHG�
ZLWK�WKH����LWHP����SRLQW�+RSH�6FDOH�>��@��0� ��������6'� �
������D� �������DQG�2SWLPLVP�ZDV�DVVHVVHG�ZLWK�WKH����LWHP��
��SRLQW�/LIH�2ULHQWDWLRQ�7HVW� �/27��>��@� �0� ��������6'� �
������D� �������

&RSLQJ�6WUDWHJLHV�ZHUH�DVVHVVHG�ZLWK�WKH���SRLQW�0XOWL�
GLPHQVLRQDO�&RSLQJ�6FDOH��0�&RSH��>��@��7R�VKRUWHQ�VXUYH\�
OHQJWK�� D� IHZ� LWHPV� ZHUH� HOLPLQDWHG� WR� DYRLG� UHGXQGDQF\��
5HWDLQHG�LWHPV�LQFOXGHG�VL[�EHKDYLRUDO�LWHPV��0� ��������6'�
 �������D� �������HLJKW�FRJQLWLYH�LWHPV��0� ��������6'� �������
D� �������WZR�DQJHU�LWHPV��0� �������6'� �������D� �������DQG�
WZR�DYRLGDQW�LWHPV��0� �������6'� �������D� �������

5HOLJLRXV�6SLULWXDO� &RSLQJ� 6W\OHV� ZHUH� DVVHVVHG� ZLWK�
WKH� ��SRLQW� %ULHI� 5HOLJLRXV�6SLULWXDO� &RSLQJ� 6FDOH�5�&RSH��
>��@�ZLWK�VHYHQ�LWHPV�IRU�SRVLWLYH�VW\OHV��H�J���³6RXJKW�*RG¶V�
ORYH«´�0� ��������6'� �������D� �������DQG�QHJDWLYH�VW\OHV�
�H�J���³4XHVWLRQHG�*RG¶V�ORYH«�´��0� �������6'� �������D� �
������

3HUFHLYHG�6RFLDO�6XSSRUW�ZDV�PHDVXUHG�ZLWK�WKH����LWHP��
��SRLQW�0XOWLGLPHQVLRQDO�6FDOH�RI�3HUFHLYHG�6RFLDO�6XSSRUW�
�06366��>��@�0� �������6'� �������D� �������

$V�LQGLFDWRUV�RI�SUHRSHUDWLYH�PRRG�VWDWHV��'HSUHVVLRQ�ZDV�
DVVHVVHG�ZLWK�WKH����LWHP����SRLQW�&HQWHU�IRU�(SLGHPLRORJLF�
6WXGLHV� 'HSUHVVLRQ� 6FDOH� �&(6�'�� >��@� �0�  � ������� 6'�  �
������ D�  � ������ DQG�$Q[LHW\�ZDV� DVVHVVHG�ZLWK� WKH� ���LWHP��
��SRLQW�7UDLW�$Q[LHW\�,QYHQWRU\�>��@��0� ��������6'� ��������
D� �������

%RGLO\� 3DLQ� ZDV� DVVHVVHG� E\� D� ��SRLQW� VFDOH� �� 1RQH��
� 6HYHUH��� %0,� ZDV� FDOFXODWHG� XVLQJ� VXEMHFW� ZHLJKW� DQG�
KHLJKW��0HGLFDO�FRPRUELGLW\�ZDV� WKH�VXP�RI����QRQ�FDUGLDF�
FKURQLF�FRQGLWLRQV��H�J���DUWKULWLV��GLDEHWHV���

'HPRJUDSKLFV� LQ� WKLV� DQDO\VLV� LQFOXGHG� $JH� �LQ�
\HDUV��� *HQGHU� �� PDOH�� � IHPDOH��� 5DFH� �� 27+(56��
� :KWH�FDXFDVLDQV��� DQG� (GXFDWLRQ� ���� �� 12� )250$/�
('8&$7,21��� 3267�&2//(*(��

&DUGLDF�,QGLFHV
7KH� 676� GDWDEDVH� SURYLGHG� WKH� VWDQGDUGL]HG� LQGLFHV�

RI� FDUGLDF� DQG� VXUJLFDO� LQIRUPDWLRQ�� LQFOXGLQJ� WKH�
SUHVHQFH� �� <(6�� RU� DEVHQFH� �� 1R�� RI� &XUUHQW� 6PRNHU��
+\SHUFKROHVWHUROHPLD�� P\RFDUGLDO� LQIDUFWLRQ� �0,���
DUUK\WKPLD��DQG�SUHYLRXV�YDOYH�VXUJHU\��2WKHU�NH\�LQGLFHV�RI�
FDUGLDF� IXQFWLRQ�DQG�GLVHDVH� VHYHULW\� VHOHFWHG� IRU�XQLYDULDWH�
DQDO\VHV� LQFOXGHG� WKH�1HZ�<RUN�+HDUW�$VVRFLDWLRQ�&ODVV�RU�
&ODVVL¿FDWLRQ�1<+$��QXPEHU�RI�GLVHDVHG�DUWHULHV��DQG�/9()��
$V�DQ�LQGLFDWRU�RI�KHPRG\QDPLF�IXQFWLRQ��/9()�LV�GH¿QHG�DV�
WKH�SHUFHQWDJH�RI�WKH�EORRG�HPSWLHG�IURP�WKH�YHQWULFOH�DW�WKH�
HQG�RI�WKH�FDUGLDF�FRQWUDFWLRQ�LQ�WKH�676��

$QRWKHU� VXUJLFDO� YDULDEOH� VHOHFWHG�� 3HUIXVLRQ� 7LPH�� LV�
GH¿QHG�DV�WKH�WRWDO�PLQXWHV�VSHQW�RQ�FDUGLRSXOPRQDU\�E\SDVV��

5HVHDUFK�5HSRUWV
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7KLV�YDULDEOH�RIWHQ�UHÀHFWV�WKH�FRPSOH[LW\�RI�WKH�SURFHGXUH��
LV�SRVLWLYHO\�FRUUHODWHG�ZLWK�SRVW�RSHUDWLYH�LQÀDPPDWLRQ��DQG�
SUHGLFWV�SRRU�SRVW�RSHUDWLYH�RXWFRPHV�

3ODVPD�,/��
3ODVPD� ,/��� ZDV� PHDVXUHG� XVLQJ� D� VDQGZLFK� HQ]\PH�

LPPXQRDVVD\� NLW�� 4XDQWLNLQH� +LJK�6HQVLWLYLW\� ,/��� �5	'�
6\VWHPV�� 0LQQHDSROLV� 01�� DFFRUGLQJ� WR� WKH� PDQXIDFWXUHU�
SURWRFRO��$OO�VDPSOHV�ZHUH�PHDVXUHG�LQ�WULSOLFDWH��&RORULPHWULF�
RSWLFDO�GHQVLW\��2�'���GDWD�ZHUH�FROOHFWHG�XVLQJ�D�PLFURSODWH�
UHDGHU�DQG�FDSWXUHG�E\�'HOWD�6RIW��� VRIWZDUH� �%LRPHWDOOLFV��
3ULQFHWRQ�� 1-��� 8VLQJ� VWDQGDUGV� RI� NQRZQ� FRQFHQWUDWLRQ��
���� &9� ZDV� HVWDEOLVKHG� DV� WKH� DFFHSWDEOH� XSSHU� OLPLW� RI�
LQWUD�DVVD\�YDULDWLRQ�EHWZHHQ�WULSOLFDWH�PHDVXUHV��DQ\�SDWLHQW�
VDPSOH�DERYH�����&9�ZDV�VXEMHFWHG�WR�UHSHDW�DQDO\VLV��5DZ�
2�'��GDWD�ZHUH�WUDQVIRUPHG�WR�SJ�P/�E\�UHJUHVVLRQ�DQDO\VLV�
RI�D�VWDQGDUG�FXUYH�UXQ�IRU�HDFK�DVVD\��7KH� ORJ�WUDQVIRUPHG�
OLQHDULW\� RI� HDFK� VWDQGDUG� FXUYH� ZDV� FRQVLGHUHG� DFFHSWDEOH�
ZLWK�5!������

6WDWLVWLFDO�$QDO\VLV�
6WDWLVWLFDO� DQDO\VHV� ZHUH� FRQGXFWHG� XVLQJ� 6366� ����

&RUUHODWLRQV� ZHUH� SHUIRUPHG� WR� GHWHUPLQH� XQLYDULDWH�
DVVRFLDWLRQV�RI�SUHRSHUDWLYH�,/���DQG�SV\FKRVRFLDO�YDULDEOHV�
RI�PDMRU�LQWHUHVW�ZLWK�SV\FKRORJLFDO�V\PSWRPV��L�H���DQ[LHW\��
GHSUHVVLRQ�� DQG� KRVWLOLW\��� *LYHQ� WKH� VPDOO� VDPSOH�� WKUHH�
QHVWHG��PXOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VHV�ZHUH�HPSOR\HG�WR�
UHYHDO�WKH�SRWHQWLDO�SUHGLFWRUV��FRQWUROOLQJ�IRU�RWKHU�VLJQL¿FDQW�
PHGLFDO� FRYDULDWHV�� IROORZLQJ� SUH�SODQQHG� VWHSV� �7DEOH� ����
%DVHG�RQ�ERWK�VLJQL¿FDQW�XQLYDULDWH�DVVRFLDWLRQV�DQG�SUHYLRXV�
OLWHUDWXUH�� UHOHYDQW� YDULDEOHV�ZHUH� FKRVHQ� WR� HQWHU� WKH� WKUHH�
PRGHOV��6WHSZLVH�UHJUHVVLRQ�WHFKQLTXHV�ZHUH�XVHG�WR�HYDOXDWH�
WKHVH�PRGHOV��,/���ZDV�WKH�PDMRU�LQWHUHVW��DQG�PHQWDO�KHDOWK��
DWWLWXGH��FRSLQJ��PHGLFDO�FRPRUELGLW\��DQG�676�LQGLFHV�ZHUH�
FRYDULDWHV� EHFDXVH� RI� WKHLU� NQRZQ� LPSDFWV� RQ� RXWFRPHV��$�
YDULDEOH�ZDV� HQWHUHG� LQWR� WKH� QH[W� DQDO\VLV� VWHS� LI� S� �� �����
)LQDO�PRGHOV�SUHVHQWHG�WKRVH�ZLWK�WKH�EHVW�SUHGLFWLYH�YDOXHV��
7R� EH� FRQVHUYDWLYH�� DOO� RPQLEXV� WHVWV� ZHUH� WZR�VLGHG� DQG�
FRQVLGHUHG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�LI�S��������&ROOLQHDULW\�
VWDWLVWLFV�ZHUH�LQVSHFWHG��L�H���WROHUDQFH�DQG�YDULDQFH�LQÀDWLRQ�
IDFWRUV�RU�9,)�>��@�XVLQJ�D�FRQVHUYDWLYH�YDOXH�RI�9,)�EHORZ���

5(68/76
7DEOH� �� VKRZV� WKH� GLIIHUHQW� YDULDEOHV� HQWHUHG� LQWR� WKH�

UHJUHVVLRQ� PRGHOV� LQ� SUHSODQQHG� VWHSV�� 7DEOH� �� VKRZV� WKH�
SUHYDOHQFH�RI�LPSRUWDQW�GHPRJUDSKLF�DQG�PHGLFDO�LQIRUPDWLRQ��

7KH�WKUHH�SRVWRSHUDWLYH�RXWFRPH�PHDVXUHV��L�H����GHSUHVVLRQ�
�'��� DQ[LHW\� �$��� DQG� KRVWLOLW\� �+�� DUH� FRUUHODWHG� ZLWK� HDFK�
RWKHU� �'�$�U�  � ����� S� �� ������'�+�� U�  � ����� S� �� ������$�+��
U� ������S���������7DEOH���LQGLFDWHV�WKHLU�VLJQL¿FDQW�ELYDULDWH�
FRUUHODWHV��3RVLWLYHO\�FRUUHODWLQJ�ZLWK�SRVWRSHUDWLYH�GHSUHVVLRQ�
ZDV� IHPDOH� JHQGHU�� ERGLO\� SDLQ�� PHGLFDO� FRPRUELGLW\��
SUHRSHUDWLYH� GHSUHVVLRQ�� SUHRSHUDWLYH� DQ[LHW\�� DQJHU� FRSLQJ��
DYRLGDQW� FRSLQJ�� QHJDWLYH� UHOLJLRXV� FRSLQJ� DQG� SUHYLRXV�
FDUGLRYDVFXODU� LQWHUYHQWLRQV�� 1R� VLJQL¿FDQW� FRUUHODWLRQ� ZDV�
VKRZQ�EHWZHHQ�SRVWRSHUDWLYH�GHSUHVVLRQ�DQG�DQ\�RI�WKH�676�
FDUGLDF� DQG� VXUJLFDO� LQGLFHV� �VHH�7DEOH� �� IRU� WKH� OLVW�� H[FHSW�
SUHYLRXV�FDUGLRYDVFXODU�LQWHUYHQWLRQ��7KHUH�ZDV�D�WUHQG�IRU�D�
SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� SODVPD� ,/��� DQG� SRVWRSHUDWLYH�
GHSUHVVLRQ�� 3RVLWLYHO\� FRUUHODWLQJ�ZLWK� SRVWRSHUDWLYH� DQ[LHW\�
ZDV�PHGLFDO�FRPRUELGLW\��SUHRSHUDWLYH�GHSUHVVLRQ�DQG�DQ[LHW\��
DYRLGDQW� DQG� QHJDWLYH� UHOLJLRXV� FRSLQJ� DQG� SODVPD� ,/����
3RVLWLYHO\� FRUUHODWLQJ� ZLWK� SRVWRSHUDWLYH� KRVWLOLW\� ZDV� UDFH��
PHGLFDO� FRPRUELGLW\�� SUHRSHUDWLYH� GHSUHVVLRQ� DQG� DQ[LHW\��
DQJHU��DYRLGDQW�DQG�QHJDWLYH�UHOLJLRXV�FRSLQJ��SUHYLRXV�YDOYH�
VXUJHU\�� SHUIXVLRQ� WLPH� DQG� ,/���� +RZHYHU�� SRVWRSHUDWLYH�
GHSUHVVLRQ��DQ[LHW\��DQG�KRVWLOLW\�ZHUH�DOO�QHJDWLYHO\�FRUUHODWHG�
ZLWK�RSWLPLVP�DQG�KRSH��DQG�KRVWLOLW\�ZDV�LQYHUVHO\�FRUUHODWHG�
ZLWK�SUHYLRXV�FDUGLRYDVFXODU�LQWHUYHQWLRQ�

7DEOH���VKRZV�ELYDULDWH�FRUUHODWLRQV�DPRQJ�SV\FKRVRFLDO�
IDFWRUV��%HKDYLRUDO�DQG�FRJQLWLYH�FRSLQJ�DV�SRVLWLYH�VWUDWHJLHV�
ZHUH� VLJQL¿FDQWO\� FRUUHODWHG�� DV� ZHUH� DQJHU� DQG� DYRLGDQW�
FRSLQJ� DV� QHJDWLYH� VWUDWHJLHV�� 3RVLWLYH� UHOLJLRXV� FRSLQJ� ZDV�
FRUUHODWHG�ZLWK�SRVLWLYH�FRSLQJ�VWUDWHJLHV�DQG�VRFLDO�VXSSRUW���
1HJDWLYH� UHOLJLRXV� FRSLQJ� ZDV� SRVLWLYHO\� FRUUHODWHG� ZLWK�
QHJDWLYH� FRSLQJ� VWUDWHJLHV� DQG� QHJDWLYHO\� FRUUHODWHG� ZLWK�
SRVLWLYH�FRSLQJ�VWUDWHJLHV��SRVLWLYH�DWWLWXGHV��DQG�VRFLDO�VXSSRUW��
6RFLDO�VXSSRUW�ZDV�DOVR�FRUUHODWHG�SRVLWLYHO\�ZLWK�EHKDYLRUDO�
FRSLQJ�DQG�SRVLWLYH�UHOLJLRXV�FRSLQJ�DQG�FRUUHODWHG�QHJDWLYHO\�
ZLWK� DQJHU� DQG� QHJDWLYH� UHOLJLRXV� FRSLQJ�� 7KUHH� SURWHFWLYH�
IDFWRUV�RI�RSWLPLVP��KRSH��DQG�VRFLDO�VXSSRUW�ZHUH�FRUUHODWHG�
ZLWK�HDFK�RWKHU��DQG�WKH\�WUHQGHG�SRVLWLYHO\�WR�SRVLWLYH�FRSLQJ�
VWUDWHJLHV�EXW�LQYHUVHO\�WR�QHJDWLYH�FRSLQJ�VWUDWHJLHV��)XUWKHU�
DQDO\VHV�LQGLFDWH�UHODWLYH�LQGHSHQGHQFH�DPRQJ�FRSLQJ�IDFWRUV��
KHDOWK� LQGLFDWRUV�� DQG� GHPRJUDSKLFV�� WKRXJK� ZLWK� PRGHVW�
OHYHOV�RI�LQWHU�FRUUHODWLRQV�WKDW�SHUPLW�WKHLU�VHSDUDEOH�HIIHFWV��

3UHGLFWRUV�ZHUH�WKHQ�HQWHUHG�LQWR�WKUHH�UHJUHVVLRQ�PRGHOV�
SUHGLFWLQJ�SV\FKRORJLFDO�V\PSWRPV��IROORZLQJ�WKH�SUHSODQQHG�
VWHSV� GHVFULEHG� LQ� 7DEOH� ��� )RU� 0RGHO�,� RQ� SRVWRSHUDWLYH�
GHSUHVVLRQ�� UHVXOWV� LQ� 6WHS� �� RI� GHPRJUDSKLFV� LQGLFDWH� WKDW�
IHPDOH�SDWLHQWV�KDG�JUHDWHU�SRVWRSHUDWLYH�GHSUHVVLRQ�WKDQ�GLG�

�7�D�E�O�H��������9DULDEOHV�(QWHUHG�LQWR�WKH�5HJUHVVLRQ�0RGHOV�LQ�3UHSODQQHG�6WHSV

9DULDEOHV
6WHS����'HPRJUDSKLFV JHQGHU��DJH��UDFH��HGXFDWLRQ

6WHS���7KH�)LUVW�ZDYH�,QWHUYLHZ�
'DWD� SDLQ��%0,��PHGLFDO�FRPRUELGLW\��GHSUHVVLRQ��DQG�DQ[LHW\

6WHS���7KH�6HFRQG�ZDYH�,QWHUYLHZ�
'DWD

KRSH��RSWLPLVP��IRXU�FRSLQJ�VWUDWHJLHV��UHOLJLRXV�VSLULWXDO�FRSLQJ�VW\OHV��DQG�
SHUFHLYHG�VRFLDO�VXSSRUW

6WHS���7KH�676�&DUGLDF�DQG�6XUJLFDO�
,QGLFHV

FXUUHQW�VPRNHU��K\SHUFKROHVWHUROHPLD��SUHYLRXV�YDOYH�VXUJHU\��0,��DUUK\WKPLD��
&ODVVL¿FDWLRQ�1<+$��QXPEHU�RI�GLVHDVHG�DUWHULHV��/9()��DQG�SHUIXVLRQ�WLPH

6WHS����7KH�/DE�'DWD ,/��

$P\�/��$,��(�0LWFKHOO�6(<0285��=LDG�.521)2/��6WHYHQ�)��%2//,1*
0RRG�VWDWHV��FRSLQJ�IDFWRUV��DQG�LQWHUOHXNLQ���DUH�UHODWHG�WR�SV\FKLDWULF�V\PSWRPV�IROORZLQJ�FDUGLDF�VXUJHU\

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



5HVHDUFK�5HSRUWV

�7�D�E�O�H��������'HPRJUDSKLFV�DQG�0HGLFDO�,QIRUPDWLRQ

&RQGLWLRQV 0HDQ��6'� �
�'�H�P�R�J�U�D�S�K�L�F�V
0DOH ���
$JH �����������
:KLWH ���
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PDOH� FRXQWHUSDUWV� �U ����� S������� 5DFH� DSSHDUHG� WR� KDYH� D�
PDUJLQDO�UROH� LQ�GHSUHVVLRQ��U �����S ������$ORQJVLGH�IDFWRUV�
LQ� WKH� ¿UVW�ZDYH� LQWHUYLHZ�� JHQGHU� DQG� UDFH�ZHUH� HQWHUHG� LQ�
6WHS���� +RZHYHU��� GHPRJUDSKLF� HIIHFWV� ZHUH� DWWHQXDWHG� DW�
WKLV� VWHS�� 2I� WKH� QHZO\� HQWHUHG� IDFWRUV�� RQO\� SUHRSHUDWLYH�
DQ[LHW\� VKRZHG� D� VLJQL¿FDQW� HIIHFW� �U ����� S������ ZKLOH�
SUHRSHUDWLYH� GHSUHVVLRQ�� FKURQLF� LOOQHVVHV�� %0,�� DQG� ERGLO\�
SDLQ�KDG�QR� LQÀXHQFH��$ORQJVLGH� IDFWRUV� LQ� WKH�VHFRQG�ZDYH�
LQWHUYLHZ�� DQ[LHW\� ZDV� WKHQ� HQWHUHG� LQ� 6WHS���� LQ� ZKLFK� LWV�
HIIHFW� UHPDLQHG�� 7KH� UHVXOWV� LQ� 6WHS��� LQGLFDWHG� DQ� LQYHUVH�
DVVRFLDWLRQ� RI� KRSH� �U ������ S������ DQG� SRVLWLYH� DVVRFLDWLRQ�
RI� DYRLGDQFH� FRSLQJ� �U ����� S������ DQG� SHUFHLYHG� VRFLDO�
VXSSRUW��U �����S������ZLWK�SRVWRSHUDWLYH�GHSUHVVLRQ��DV�ZHOO�
DV�D�PDUJLQDO�UHODWLRQ�RI�QHJDWLYH�UHOLJLRXV�FRSLQJ��$ORQJVLGH�
IDFWRUV�LQ�WKH�676�LQGLFHV��WKHVH�SUHGLFWRUV�ZHUH�HQWHUHG�6WHS�
��� LQ� ZKLFK� DOO� SDWWHUQV� ZHUH� XQFKDQJHG�� $PRQJ� ULVN� DQG�
FDUGLDF� LQGLFHV�� SUHYLRXV� YDOYH� VXUJHU\� ZDV� DVVRFLDWHG� ZLWK�
SRVWRSHUDWLYH�GHSUHVVLRQ��U ������S������ <(6�� 12��ZKLOH�
FXUUHQW� VPRNHU�� DUUK\WKPLD�� DQG�QXPEHU�RI� GLVHDVHG� DUWHULHV�
KDG� RQO\� PDUJLQDO� HIIHFWV�� $ORQJVLGH� ,/���� DOO� LQÀXHQWLDO�
SUHGLFWRUV�ZHUH�HQWHUHG�LQ�6WHS����LQ�ZKLFK�WKH�UROH�RI�QHJDWLYH�
UHOLJLRXV�FRSLQJ�DQG�DOO�676�LQGLFHV�ZHUH�DWWHQXDWHG��,Q� WKLV�
¿QDO� VWHS� �VHH�7DEOH����� ,/��� KDG� QR� HIIHFW� RQ� SRVWRSHUDWLYH�
GHSUHVVLRQ��'HSUHVVHG� SDWLHQWV� UHSRUWHG� JUHDWHU� SUHRSHUDWLYH�
DQ[LHW\�� DYRLGDQW� FRSLQJ�� DQG� VRFLDO� VXSSRUW�� 3UHYLRXV� YDOYH�
VXUJHU\�KDG�D�WUHQG�HIIHFW��+RZHYHU��KRSHIXO�SDWLHQWV�ZHUH�OHVV�
GHSUHVVHG�� 0RGHO�,� >)����� 1 ���� �������S������5� ����@�
H[SODLQHG�RYHU�RQH�WKLUG�RI�WKH�YDULDQFH�LQ�GHSUHVVLRQ��

)RU�0RGHO�,,� RQ� SRVWRSHUDWLYH� DQ[LHW\�� UHVXOWV� LQ� 6WHS���
RI�GHPRJUDSKLFV�UHYHDOHG�D�JHQGHU�HIIHFW� �U �����S������ WKDW�
GLVDSSHDUHG�LQ�6WHS���DIWHU�DGGLQJ�WKH�¿UVW�ZDYH�LQWHUYLHZ�GDWD��
3UHRSHUDWLYH�DQ[LHW\��U �����S������DQG�PHGLFDO�FRPRUELGLW\�
�S������ VKRZHG� VLJQL¿FDQW� SRVLWLYH� HIIHFWV� WKDW� UHPDLQHG� LQ�
6WHS��� DIWHU� DGGLQJ� WKH� VHFRQG�ZDYH� LQWHUYLHZ� GDWD�� 2QO\��
RSWLPLVP� VKRZHG� D� PDUJLQDO� HIIHFW� WKDW� ZDV� GLPLQLVKHG�
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LQ� 6WHS��� DIWHU� DGGLQJ� WKH� 676� LQGLFHV�� 2I� FDUGLDF� LQGLFHV��
DUUK\WKPLD� KDG� D�PDUJLQDO� UROH� WKDW� YDQLVKHG� LQ� VWHS��� DIWHU�
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DGGLQJ�,/����7KH�HIIHFWV�RI�WKH�WZR�RWKHU�UHPDLQLQJ�SUHGLFWRUV�
ZHUH�QRW�DOWHUHG�E\�D�VLJQL¿FDQW�HIIHFW�RI�,/����,Q�WKLV�¿QDO�VWHS�
�7DEOH�����DQ[LRXV�SDWLHQWV�UHSRUWHG�KLJK�SUHRSHUDWLYH�DQ[LHW\�
DQG� PHGLFDO� FRPRUELGLW\� DQG� KDG� KLJKHU� SUHRSHUDWLYH� ,/����
0RGHO�,,� >)���1 ���� �������� S������5� ���@� H[SODLQHG�
RYHU�RQH�VL[WK�RI�WKH�YDULDQFH�LQ�SRVWRSHUDWLYH�DQ[LHW\�

)RU�0RGHO�,,,�RQ�SRVWRSHUDWLYH�KRVWLOLW\��UHVXOWV�LQ�6WHS���
UHODWHG�ZKLWH�UDFH�ZLWK�JUHDWHU�SRVWRSHUDWLYH�KRVWLOLW\��U �����
S������ DQG� VKRZHG� DQ� LQYHUVH��PDUJLQDO� HIIHFW� RI� DJH��%RWK�
HIIHFWV� GLVDSSHDUHG� LQ� 6WHS��� DIWHU� DGGLQJ� WKH� ¿UVW�ZDYH�
LQWHUYLHZ� GDWD�� $JDLQ�� DQ[LHW\� �U ����� S������ DQG� PHGLFDO�
FRPRUELGLW\� �U ����� S������ KDG� VLJQL¿FDQW� LQÀXHQFHV�� ZKLOH�
ERGLO\� SDLQ� VKRZHG� D� QHJDWLYH� UHODWLRQ� �U ������ S������� DOO�
SUHGLFWRUV� UHPDLQHG� VLJQL¿FDQW� LQ� 6WHS��� DIWHU� DGGLQJ� WKH�
VHFRQG�ZDYH� LQWHUYLHZ� GDWD�� 3RVLWLYH� UHOLJLRXV� FRSLQJ� �U �
����� S������ KDG� DQ� LQYHUVH� UHODWLRQ�� ZKHUHDV� DQJHU� �U �����
S������ DQG� QHJDWLYH� UHOLJLRXV� �U ����� S������ FRSLQJ� VKRZHG�
SRVLWLYH� DVVRFLDWLRQV�� 7KHVH� SDWWHUQV� EDVLFDOO\� SHUVLVWHG� LQ�
6WHS���DIWHU�DGGLQJ�WKH�676�IDFWRUV��2I�FDUGLDF�LQGLFHV��/9()�

DQG�VPRNLQJ�KDG�PDUJLQDO�HIIHFWV��,Q�6WHS����PRVW�SUHGLFWLYH�
SDWWHUQV�UHPDLQHG�DIWHU�DGGLQJ�,/����7KH�VLJQL¿FDQW�HIIHFW�RI�
,/��� GLPLQLVKHG� WKH� UROH� RI� VPRNLQJ�� ZKHUHDV� WKH� HIIHFW� RI�
/9()�EHFDPH�VLJQL¿FDQW��,Q�WKLV�¿QDO�VWHS��7DEOH�����SDWLHQWV�
ZLWK� JUHDWHU� KRVWLOLW\�ZHUH� WKRVH�ZKR� UHSRUWHG� KLJK� DQ[LHW\�
DQG� PHGLFDO� FRPRUELGLW\�� XVHG� DQJHU� RU� QHJDWLYH� UHOLJLRXV�
FRSLQJ�� DQG� KDG� KLJKHU� SUHRSHUDWLYH� ,/���� ZKHUHDV� WKRVH�
ZKR� VXIIHUHG� ERGLO\� SDLQ� ZHUH� OHVV� KRVWLOH�� /9()�ZDV� DOVR�
SRVLWLYHO\�DVVRFLDWHG�ZLWK�KRVWLOLW\��ZKLOH�SRVLWLYH�FRSLQJ�KDG�
D� SURWHFWLYH� HIIHFW�� 0RGHO� ,,,� >)���1 ���� �������� S�������
5� ����@�H[SODLQHG�DERXW�RQH�WKLUG�RI�WKH�YDULDQFH�LQ�KRVWLOLW\�

',6&866,21
5HVXOWV� RI� WKH� SUHVHQW� VWXG\� GHPRQVWUDWH� WKH� SRVVLEOH�

FRPELQHG� LQÀXHQFH� RI� SUHRSHUDWLYH� PRRG� VWDWHV�� FRSLQJ�
IDFWRUV��DQG�SODVPD�,/���RQ�SV\FKRORJLFDO�V\PSWRPV�IROORZLQJ�
FDUGLDF�VXUJHU\��$OWKRXJK�FRUUHODWHG�DW�ELYDULDWH� OHYHOV��HDFK�
RI� WKH� WKUHH� RXWFRPH� LQGLFDWRUV� �GHSUHVVLRQ�� DQ[LHW\� DQG�
KRVWLOLW\��KDG�WKHLU�UHODWLYHO\�XQLTXH�VHWV�RI�SUHGLFWRUV��H[FHSW�

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



WKH�VKDUHG�RQH�RI�SUHRSHUDWLYH�DQ[LHW\��2WKHU�FRQWULEXWRUV� WR�
SRVWRSHUDWLYH� GHSUHVVLRQ� ZHUH� SHUFHLYHG� VRFLDO� VXSSRUW� DQG�
DYRLGDQW� FRSLQJ�� 3HUFHLYHG� VRFLDO� VXSSRUW� RIWHQ� FRLQFLGHV�
ZLWK� VHYHULW\� RI� LOOQHVV�� PHDQLQJ� VHYHUH� FDVHV� PLJKW� KDYH�
KDG� UHFHLYHG� PRUH� VRFLDO� VXSSRUW�� +RZHYHU�� SUHRSHUDWLYH�
KRSH� VHHPV� WR� EH� D� SURWHFWLYH� IDFWRU� DJDLQVW� SRVWRSHUDWLYH�
GHSUHVVLRQ�� 1RW� VXUSULVLQJO\�� SRVWRSHUDWLYH� DQ[LHW\� DQG�
KRVWLOLW\�VKDUHG�WKHLU�PDMRU�SUHGLFWRUV�DV�SUHRSHUDWLYH�DQ[LHW\�
DQG� PHGLFDO� FRPRUELGLW\��<HW�� WKH� XVH� RI� DQJHU� FRSLQJ� DQG�
QHJDWLYH� UHOLJLRXV� FRSLQJ� FRQWULEXWHG� RQO\� WR� SRVWRSHUDWLYH�
KRVWLOLW\��7KH�¿QGLQJV�SHUKDSV�UHÀHFWHG�D�PRUH�VWRLF�DWWLWXGH�
DPRQJ� WKH�PRUH� VHULRXVO\� LOO� LQ� WKLV� SRSXODWLRQ�� ,Q� DGGLWLRQ��
¿QGLQJV� VXJJHVW� � WKDW� VXEMHFWV� ZLWK� DQJHU� �LQFOXGLQJ� DQJHU�
GLUHFWHG�DW� D�KLJKHU� VSLULWXDO�SRZHU�� � FRPSODLQHG�PRUH�DIWHU�
FDUGLDF�VXUJHU\��2Q�WKH�RWKHU�KDQG��ERGLO\�SDLQ�ZDV�DVVRFLDWHG�
ZLWK� OHVV� KRVWLOLW\�� LQGLFDWLQJ� SHUKDSV� SDWLHQW� H[KDXVWLRQ� E\�
SDLQ�

7KH� QRYHO� ¿QGLQJ� LQ� WKLV� DQDO\VLV� ZDV� WKH� DVVRFLDWLRQ�
RI� SUHRSHUDWLYH� SODVPD� ,/��� WR� SRVWRSHUDWLYH� SV\FKRORJLFDO�
V\PSWRPV�� HVSHFLDOO\� KRVWLOLW\�� HYHQ� DIWHU� FRQWUROOLQJ� RWKHU�
NH\�SUHGLFWRUV�� ,Q�IDFW��SODVPD�,/���ZDV�D�VWURQJHU�SUHGLFWRU�
RI� SRVWRSHUDWLYH� KRVWLOLW\� WKDQ� GHPRJUDSKLFV� DQG� FDUGLDF�
LQGLFHV�� )XUWKHUPRUH�� HQWU\� RI� ,/��� LQWR� WKH� UHJUHVVLRQ�
PRGHO�GLG�HOLPLQDWH� WKH� LQLWLDO� LPSDFW�RI�DQJHU�DQG�QHJDWLYH�
UHOLJLRXV� FRSLQJ� �VSLULWXDO� VWUXJJOH��� 7KLV� VXJJHVWV� SRVVLEOH�
SDWKRSK\VLRORJLFDO� SDWKZD\V� LQ� ZKLFK� WKHVH� PDODGDSWLYH�
FRSLQJ� LQÀXHQFH� SRVWRSHUDWLYH� SV\FKRORJLFDO� V\PSWRPV�
WKURXJK� HIIHFWV� RQ� ,/���� ,Q� D� ORQJLWXGLQDO� VWXG\�� VSLULWXDO�
VWUXJJOH�SUHGLFWHG�PRUWDOLW\�LQ�LOO�ROGHU�DGXOWV�>��@��7KH�FXUUHQW�
¿QGLQJ� PD\� RIIHU� D� SDWKRSK\VLRORJLFDO� PHFKDQLVP� IRU� WKDW�
HDUOLHU�VWXG\��

7KLV� VWXG\� PD\� EH� XQLTXH� LQ� LWV� DWWHPSW� WR� DVVHVV� WKH�
MRLQW� SUHGLFWLRQ� RI� SK\VLRORJLFDO� DQG� SV\FKRVRFLDO� IDFWRUV�
RQ� SV\FKRORJLFDO� V\PSWRPV� IROORZLQJ� FDUGLDF� VXUJHU\��+LJK�
,/���ZDV�HYLGHQW�LQ�DQJLRSODVW\�SDWLHQWV�ZLWK�ERWK�H[KDXVWLRQ�
DQG� PDMRU� GHSUHVVLRQ������ <HW�� LQÀDPPDWRU\� ELRPDUNHUV�
DQG� GHSUHVVLRQ� DSSHDUHG� WR� LQGHSHQGHQWO\� SUHGLFW� IXWXUH�
P\RFDUGLDO� LQIDUFWLRQ� LQ� KHDOWK\� (XURSHDQ� PHQ� >��@�� :LWK�
DGMXVWPHQW� RI� NH\� FDUGLDF� LQGLFHV�� WKLV� SURVSHFWLYH� VWXG\�
VXJJHVWV� WKDW� SUHRSHUDWLYH� DQ[LHW\� DQG� SODVPD� ,/��� PD\�
SUHGLFW� SRVWRSHUDWLYH� GHSUHVVLRQ�� DQ[LHW\� DQG� KRVWLOLW\�� ,Q�
DGGLWLRQ��HDUO\�SRVW�RSHUDWLYH�,/���OHYHOV�SUHGLFWHG�VXEVHTXHQW�
GHSUHVVLYH� V\PSWRPV� LQ� SDWLHQWV� XQGHUJRLQJ� WRWDO� NQHH�
UHSODFHPHQW� VXUJHU\� >��@>�@�� RWKHU� VXUJLFDO� LQWHUYHQWLRQV�
PD\�DOVR�VKRZ�FRUUHODWLRQV�EHWZHHQ�,/���DQG�SRVW�RSHUDWLYH�
GHSUHVVLRQ��

,/���KDV�EHHQ�SURSRVHG�DV�D�JRRG�PDUNHU�RI�FDUGLDF�GLVHDVH�
VHYHULW\�GXH�WR�LWV�OLQN�ZLWK�P\RFDUGLDO�JHQH�H[SUHVVLRQ������
5HVHDUFK�KDV�DOVR�LPSOLHG�WKDW�H[FHVV�FHUHEURVSLQDO�OHYHOV�RI�
LQÀDPPDWRU\� ELRPDUNHUV� LQFOXGLQJ� ,/��� DIWHU� VXUJHU\� PD\�
SUHGLFW�FRJQLWLYH�GHFOLQH�DIWHU�FDUGLDF�VXUJHU\�DQG�QRQ�FDUGLDF�
PDMRU� VXUJHU\� >��@�� $QLPDO� H[SHULPHQWV� KDYH� FRUUHODWHG�
LQFUHDVHG�FDUGLRP\RF\WH�,/���DQG�,/���JHQH�H[SUHVVLRQ�ZLWK�
FDUGLDF�PDOIXQFWLRQ�IROORZLQJ�SK\VLFDO�WUDXPD�DQG�KHPRUUKDJH�
>��@�� 7KH� VDPH� UHVHDUFK� JURXS� DOVR� GHPRQVWUDWHG� LPSURYHG�
FDUGLDF�IXQFWLRQ�E\�EORFNDGH�RI�WKH�,/���UHFHSWRU�>��@��)XUWKHU��
WKH�PRVW� UHFHQW� HYLGHQFH� KDV� OLQNHG� DQJHU�ZLWK� ,/����ZKLFK�
LV� LQ� WXUQ� DVVRFLDWHG� ZLWK� UHGXFHG� KLSSRFDPSDO� JUH\�PDWWHU�
�SODXVLEO\� SUHVDJLQJ� VXEFOLQLFDO� FRJQLWLYH� GHFOLQH�� >���� ��@��
6XFK� QHJDWLYH� HPRWLRQV� GHVHUYH� PRUH� UHVHDUFK� DWWHQWLRQ� LQ�

FDUGLDF�SDWLHQWV�>��@��:KLOH�SKDUPDFRWKHUDS\�IRU�H[FHVV�,/���
LV�QRW�\HW�DYDLODEOH��OLPLWHG�UHVHDUFK�KDV�VKRZQ�WKDW�WKHUDSHXWLF�
LQWHUYHQWLRQV�IRU�GHSUHVVLRQ�FDQ�UHGXFH�,/����1HZO\�GLDJQRVHG�
EUHDVW� FDQFHU� SDWLHQWV� ZLWK� FOLQLFDOO\� VLJQL¿FDQW� GHSUHVVLYH�
V\PSWRPV� ZHUH� HYDOXDWHG� DQG� UDQGRPL]HG� WR� SV\FKRORJLFDO�
LQWHUYHQWLRQ�ZLWK�DVVHVVPHQW�RU�DVVHVVPHQW�RQO\�VWXG\�DUPV��
7KH� LQWHUYHQWLRQ� VSDQQHG� ��� PRQWKV�� ZLWK� DVVHVVPHQWV� DW�
EDVHOLQH�� ��� ��� DQG� ��� PRQWKV�� 7KH� WKHUDSHXWLF� LQWHUYHQWLRQ�
UHGXFHG� VLJQL¿FDQWO\� GHSUHVVLYH� V\PSWRPV�� SDLQ�� IDWLJXH��
DQG� LQÀDPPDWLRQ�PDUNHUV��0RUHRYHU�� WKH� LQWHUYHQWLRQ�HIIHFW�
RQ� LQÀDPPDWLRQ� ZDV� PHGLDWHG� E\� LWV� HIIHFW� RQ� GHSUHVVLYH�
V\PSWRPV�>��@�>�@�,Q�FDUGLDF�VXUJLFDO�SDWLHQWV��IXWXUH�UHVHDUFK�
PD\� LQYHVWLJDWH� ZKHWKHU� SV\FKLDWULF� DQG� SV\FKRVRFLDO�
LQWHUYHQWLRQV� PD\� LPSURYH� RXWFRPHV� WKURXJK� UHGXFLQJ�
SUHRSHUDWLYH�QHJDWLYH�HPRWLRQV�DQG�PDODGDSWLYH�FRSLQJ�DQG�
RU�HQKDQFLQJ�KRSH��

2WKHU�QRWHZRUWK\�¿QGLQJV�DUH�QXOO�HIIHFWV��LQFOXGLQJ�WKDW�
RI� SUHRSHUDWLYH� GHSUHVVLRQ� RQ� SRVWRSHUDWLYH� SV\FKRORJLFDO�
V\PSWRPV�� GHVSLWH� D� FRQVLVWHQW� HIIHFW� RI� DQ[LHW\�� *LYHQ� WKH�
SUR[LPLW\� RI� WKHVH�PHDVXUHV� WR� D� OLIH�DOWHULQJ� RSHUDWLRQ�� WKH�
UHVXOWV�PD\�LQGLFDWH�D�FRQVLGHUDEOH�LQÀXHQFH�RI�DQ[LHW\�LQ�WKH�
LPPHGLDWH�SHULRG�SULRU�WR�VXUJHU\��7KHVH�ZRUULHV�DUH�QRW�OLNHO\�
WR� GLVDSSHDU� VRRQ� DIWHU� WKH� RSHUDWLRQ�� ,Q� FDVH� RI� GHSUHVVLRQ��
VXEMHFW� RXWORRN� PD\� EOHDN� EHIRUH� WKHLU� RSHUDWLRQ� EXW� PD\�
JUHDWO\�LPSURYH�IROORZLQJ�D�VXFFHVVIXO�VXUJHU\���2Q�WKH�RWKHU�
KDQG�� WKH� FDUGLDF� VXUJHRQV� LQ� WKLV� VWXG\� REVHUYHG� WKDW� VRPH�
KLJKO\�DQ[LRXV�SDWLHQWV�PD\�H[SHFW�WR�GR�ZHOO�SRVWRSHUDWLYHO\�
EXW�DUH�DFWXDOO\�IUXVWUDWHG�ZLWK�WKHLU�SRVW�RSHUDWLYH�IXQFWLRQ�DQG�
DUH�LQ�SRRU�PHQWDO�KHDOWK��$QRWKHU�LPSRUWDQW�UHVXOW�LV�WKH�ODFN�
RI�VLJQL¿FDQW�LPSDFW�RI�PDQ\�NH\�FDUGLDF�DQG�VXUJLFDO�LQGLFHV�
RQ� SRVWRSHUDWLYH� SV\FKRORJLFDO� V\PSWRPV�� 7KLV� LQFOXGHV�
IDFWRUV�VXFK�DV�SUHYLRXV�YDOYH�VXUJHU\��0,��DUUK\WKPLD��1<+$�
FODVVL¿FDWLRQ��QXPEHU�RI�GLVHDVHG�DUWHULHV�DQG�SHUIXVLRQ�WLPH��
+RZHYHU�� WKLV� ¿QGLQJ� KRZHYHU� LV� FRQVLVWHQW� ZLWK� SXEOLVKHG�
OLWHUDWXUH�>���������@�

7KH�SUHVHQW�VWXG\� LV� OLPLWHG� WR�D�VLQJOH�VLWH�FRQYHQLHQFH�
VDPSOH�� UHODWLYHO\� KRPRJHQHRXV� SDWLHQW� JURXSV�� WKRXJK� WKH�
VDPSOH�VL]H�LV�UHODWLYHO\�ODUJH�IRU�WHVWLQJ�D�ELRORJLFDO�PDUNHU��
7KH�XVH�RI�FDUGLRSXOPRQDU\�E\SDVV�FRXOG�KDYH�LWV�XQLTXH�LPSDFW�
RQ� VKRUW�WHUP� SV\FKRORJLFDO� V\PSWRPV�� WKRXJKW� SHUIXVLRQ�
WLPH�ZDV�FRQWUROOHG� IRU��$�QRQ�H[SHULPHQWDO� UHVHDUFK�GHVLJQ�
PD\� DO�ORZ� LPSDFW� IURP� RWKHU� XQPHDVXUHG� FRQIRXQGHUV� RQ�
SV\FKRORJLFDO�V\PSWRPV��:H�GLG�QRW�KDYH�SODVPD�,/���IRU�WKH�
ZKROH�VDPSOH��WKRXJK�DWWULWLRQ�DQDO\VLV�VKRZHG�QR�GLIIHUHQFHV�
EHWZHHQ�VXEVDPSOHV�ZLWK�RU�ZLWKRXW�,/����&�UHDFWLYH�SURWHLQ�
DVVD\V��&53��ZHUH�DOVR�SHUIRUPHG��\HW�OHYHOV�RI�RQH�KDOI�RI�WKH�
SUHRSHUDWLYH�VDPSOHV�ZHUH�XQGHWHFWDEOH�GXH�WR�ORZ�VHQVLWLYLW\�
RI�WKH�VHOHFWHG�DVVD\�NLW���)XUWKHU�DQDO\VLV�IRXQG�QR�HIIHFW�RI�
GLFKRWRPL]HG�&53�RQ�DQ\�SV\FKRORJLFDO� V\PSWRP�� ,W�ZRXOG�
EH�PRUH�LQIRUPDWLYH�LI�RWKHU�VWUHVV�VHQVLWLYH�ELRPDUNHU�DVVD\V�
�H�J��� FRWLVRO��ZHUH� XVHG��$OVR��PRUH� SUHFLVH� LQIRUPDWLRQ� RQ�
PHGLFDWLRQ�XVH�ZRXOG�EH�GHVLUDEOH��7KH�FXUUHQW�676�GDWDEDVH�
KDG�RQO\�GLJLWDOLV�DQG�GLXUHWLFV��ZKLOH�RXU�VXUYH\�RIIHUHG�VHOI�
UHSRUWHG�PHGLFDWLRQV�IRU�GHSUHVVLRQ�DQG�DQ[LHW\��<HW�� IXUWKHU�
DQDO\VHV� IRXQG� QR� DVVRFLDWLRQ� RI� WKHVH� PHGLFDWLRQV� ZLWK�
RXWFRPHV��2WKHU�SRWHQWLDOO\�LQÀXHQWLDO�PHGLFDWLRQV�VKRXOG�EH�
LQYROYHG� LQ� IXWXUH� LQYHVWLJDWLRQV��+RVWLOLW\� LV�D�PXOWL�IDFHWHG�
FRQFHSW�� DQG� D� PRUH� SUHFLVH� PHDVXUH� FRXOG� EH� XVHG� DQG��
LGHDOO\��ZRXOG�DOVR�EH�WHVWHG�SUHRSHUDWLYHO\

5HVHDUFK�5HSRUWV
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&21&/86,21
'HVSLWH� WKHVH� OLPLWDWLRQV�� WKLV� SURVSHFWLYH� VWXG\�

GHPRQVWUDWHV�WKH�MRLQW�HIIHFW�RI�DQ[LHW\��FRSLQJ�IDFWRUV��DQG�,/���
RQ�SRVWRSHUDWLYH�GHSUHVVLRQ��DQ[LHW\��DQG�KRVWLOLW\�DV�LQGLFDWRUV�
RI�PHQWDO�KHDOWK��2XU�VWXG\�DOVR�VXJJHVWV�DQ�DVVRFLDWLRQ�EHWZHHQ�
,/���DQG�PDODGDSWLYH�FRSLQJ�RQ�SRVWRSHUDWLYH�SV\FKRORJLFDO�
V\PSWRPV�� 7KH� ORQJ�WHUP� RXWFRPHV� RI� WKHVH� DVVRFLDWLRQV�
VKRXOG� EH� H[SORUHG�� 7R� HQKDQFH� SDWLHQWV¶� TXDOLW\� RI� OLIH�� D�
FRPSUHKHQVLYH� SV\FKLDWULF� DQG� SV\FKRVRFLDO� LQWHUYHQWLRQ� LQ�

$P\�/��$,��(�0LWFKHOO�6(<0285��=LDG�.521)2/��6WHYHQ�)��%2//,1*
0RRG�VWDWHV��FRSLQJ�IDFWRUV��DQG�LQWHUOHXNLQ���DUH�UHODWHG�WR�SV\FKLDWULF�V\PSWRPV�IROORZLQJ�FDUGLDF�VXUJHU\

FRQMXQFWLRQ�ZLWK� D� VHULRXV� RSHUDWLRQ�PD\� EH� GHVLUDEOH�� 7KH�
GHYHORSPHQW� RI� HIIHFWLYH� SV\FKRSKDUPDFRORJLFDO� WUHDWPHQW�
IRU� LQÀDPPDWLRQ� LQ�DGYDQFHG�FDUGLDF�FRQGLWLRQV� VKRXOG�DOVR�
GHVHUYH�VRPH�UHVHDUFK�DWWHQWLRQ��,Q�SDUWLFXODU��LQWHUGLVFLSOLQDU\�
DQG�FROODERUDWLYH�FDUH�PD\�KHOS�LQVWLOO�KRSH�DQG�UHGXFH�DQ[LHW\�
SUHRSHUDWLYHO\� LQ� DQ� HIIRUW� WR� LPSURYH� DGMXVWPHQW� IROORZLQJ�
WKHVH�OLIH�DOWHULQJ�VXUJLFDO�SURFHGXUHV��

5()(5(1&(6�

��� .URQIRO�=��'HSUHVVLRQ�DQG�LPPXQH�G\VUHJXODWLRQ��$�FULWLFDO�UHYLHZ�RI�H[LVWLQJ�HYLGHQFH��,QW�-�
1HXURSV\FKRSKDUPDFRO�����������±����

��� $L� $/�� $SSHO� +�� 3DVLF� -�� &K�� ���� 0HQWDO� KHDOWK� FRPRUELGLW\� LQ� FDUGLRYDVFXODU� GLVHDVH��
LPSOLFDWLRQV� IRU� LQWHUGLVFLSOLQDU\� LQWHUYHQWLRQ�� ,Q�� 6KHU� /�� HGLWRU�� 3V\FKRORJLFDO� IDFWRUV� DQG�
FDUGLRYDVFXODU�GLVRUGHUV��7KH�UROH�RI�SV\FKLDWULF�SDWKRORJ\�DQG�PDODGDSWLYH�SHUVRQDOLW\�IHDWXUHV�
+DXSSDX��1<��1RYD�6FLHQFH�3XEOLVKHUV��������SS�����±���

��� $OPHLGD�23��)OLFNHU�/��1RUPDQ�3��HW�DO��$VVRFLDWLRQ�RI�FDUGLRYDVFXODU�ULVN�IDFWRUV�DQG�GLVHDVH�
ZLWK�GHSUHVVLRQ�LQ�ODWHU�OLIH��$P�-�*HULDWU�3V\FKLDWU\���������������±����

��� 6FKHLHU�0)��0DWWKHZV�.$��2ZHQV�-)��HW�DO��2SWLPLVP�DQG�UHKRVSLWDOL]DWLRQ�DIWHU�FRURQDU\�DUWHU\�
E\SDVV�JUDIW�VXUJHU\��$UFK�,QWHUQ�0HG����������������±����

��� &RQWUDGD�5-*��70��&DWKHU�&��5DIDOVRQ�/��,GOHU�(/��.UDXVH�7-��3V\FKRORJLFDO�IDFWRUV�LQ�RXWFRPHV�
RI�KHDUW�VXUJHU\��7KH�LPSDFW�RI�UHOLJLRXV�LQYROYHPHQW�DQG�GHSUHVVLRQ�V\PSWRPV��+HDOWK�3V\FKRO�
��������������±����

��� 6WHZDUW�-&��-DQLFNL�'/��0XOGRRQ�0)��6XWWRQ�7\UUHOO�.��.DPDUFN�7:��1HJDWLYH�HPRWLRQV�DQG�
��\HDU�SURJUHVVLRQ�RI�VXEFOLQLFDO�DWKHURVFOHURVLV��$UFK�*HQ�3V\FKLDWU\���������������±����

��� 6WHUQ�6/��'KDQGD�5��+D]XGD�+3��+RSHOHVVQHVV�SUHGLFWV�PRUWDOLW\�LQ�ROGHU�0H[LFDQ�DQG�(XURSHDQ�
$PHULFDQV��3V\FKRVRP�0HG���������������±����

��� 9DOH�6/��3V\FKRORJLFDO�GLVWUHVV�DQG�FDUGLRYDVFXODU�GLVHDVH��3RVWJUDG�0HG�-������������±����

��� $L�$/��3HWHUVRQ�&��%ROOLQJ�6)��.RHQLJ�+��3ULYDWH�SUD\HU�DQG�WKH�RSWLPLVP�RI�PLGGOH�DJH�DQG�
ROGHU�SDWLHQWV�DZDLWLQJ�FDUGLDF�VXUJHU\��*HURQWRORJLVW�����������±���

���� $L�$/�� 3HWHUVRQ� &�� %ROOLQJ� 6)�� 5RGJHUV�:�� 'HSUHVVLRQ�� IDLWK�EDVHG� FRSLQJ�� DQG� VKRUW�WHUP�
SRVWRSHUDWLYH�JOREDO�IXQFWLRQLQJ�LQ�DGXOW�DQG�ROGHU�SDWLHQWV�XQGHUJRLQJ�FDUGLDF�VXUJHU\��-RXUQDO�
RI�SV\FKRVRPDWLF�UHVHDUFK��������������±���

���� $L�$/��3DUN�&��+XDQJ�%��5RGJHUV�:��7LFH�71��3V\FKRVRFLDO�PHGLDWLRQ�RI�UHOLJLRXV�FRSLQJ��$�
SURVSHFWLYH�VWXG\�RI�VKRUW�WHUP�SV\FKRORJLFDO�GLVWUHVV�DIWHU�FDUGLDF�VXUJHU\��3HUVRQDOLW\�6RFLDO�
3V\FKRO�%XOOHWLQ���������������±����

���� 3DUJDPHQW� .,�� .RHQLJ� +*�� 7DUDNHVKZDU� 1�� +DKQ� -�� 5HOLJLRXV� VWUXJJOH� DV� D� SUHGLFWRU� RI�
PRUWDOLW\� DPRQJ�PHGLFDOO\� LOO� HOGHUO\� SDWLHQWV��$� ��\HDU� ORQJLWXGLQDO� VWXG\��$UFK� ,QWHUQ�0HG�
�����������������±�����

���� 3DUJDPHQW�.,��$QR�**��:DFKKROW]�$%��7KH�UHOLJLRXV�GLPHQVLRQ�RI�FRSLQJ��$GYDQFHV�LQ�WKHRU\��
UHVHDUFK��DQG�SUDFWLFH��,Q��3DORXW]LDQ�5)��3DUN�&/��HGLWRUV��7KH�KDQGERRN�RI�WKH�SV\FKRORJ\�RI�
UHOLJLRQ�DQG�VSLULWXDOLW\��1HZ�<RUN��*XLOIRUG��������SS�����±����

���� .URQIRO� =�� 5HPLFN�'*�� &\WRNLQHV� DQG� WKH� EUDLQ�� ,PSOLFDWLRQV� IRU� FOLQLFDO� SV\FKLDWU\��$P� -�
3V\FKLDWU\����������������±����

���� .LHFROW�*ODVHU�-.��3UHDFKHU�.-��0DF&DOOXP�5&��$WNLQVRQ�&��0DODUNH\�:%��*ODVHU�5��&KURQLF�
VWUHVV� DQG� DJH�UHODWHG� LQFUHDVHV� LQ� WKH� SURLQÀDPPDWRU\� F\WRNLQH� ,/���� 3URFHHGLQJV� RI� WKH�
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD������������������±�����

���� $QLVPDQ�+��+D\OH\�6��7XUULQ�1��0HUDOL�=��&\WRNLQHV�DV�D�VWUHVVRU��LPSOLFDWLRQV�IRU�GHSUHVVLYH�
LOOQHVV��,QW�-�1HXURSV\FKRSKDUP���������������±����

���� 'HQWLQR�$1��3LHSHU�&)��5DR�0.��HW�DO��$VVRFLDWLRQ�RI�LQWHUOHXNLQ���DQG�RWKHU�ELRORJLF�YDULDEOHV�
ZLWK�GHSUHVVLRQ�LQ�ROGHU�SHRSOH�OLYLQJ�LQ�WKH�FRPPXQLW\��-�$P�*HULDWU�6RF�����������������

���� 5LGNHU� 30�� 5LIDL� 1�� 6WDPSIHU� 0-�� +HQQHNHQV� &+�� 3ODVPD� &RQFHQWUDWLRQ� RI� ,QWHUOHXNLQ���
DQG� WKH� ULVN� RI� IXWXUH� P\RFDUGLDO� LQIDUFWLRQ� DPRQJ� DSSDUHQWO\� KHDOWK\� PHQ�� &LUFXODWLRQ�
�����������������±�����

���� %OXP�$��0LOOHU�+��5ROHV�RI�F\WRNLQHV�LQ�KHDUW�IDLOXUH��$P�+HDUW�-�������������±����

���� ,NHGD� 8�� ,WR� 7�� 6KLPDGD� .�� ,QWHUOHXNLQ��� DQG� DFXWH� FRURQDU\� V\QGURPH�� &OLQ� &DUGLRO�
���������������±����

���� 0LOOHU�*(��%ODFNZHOO� (��7XUQLQJ� XS� WKH� KHDW�� ,QÀDPPDWLRQ� DV� D�PHFKDQLVP� OLQNLQJ� FKURQLF�
VWUHVV��GHSUHVVLRQ��DQG�KHDUW�GLVHDVH��&XUU�'LU�3V\FKRO�6FL������������±����

���� 5RWKHQEXUJHU� 0�� 6RHSDUZDWD� 5�� 'HQJ� 0&�� HW� DO�� 3UHGLFWLRQ� RI� FOLQLFDO� RXWFRPH� DIWHU�
FDUGLDF� VXUJHU\�� WKH� UROH� RI� F\WRNLQHV�� HQGRWR[LQ�� DQG� DQWL�HQGRWR[LQ� FRUH� DQWLERGLHV�� 6KRFN�
��������6XSSO������±���

���� $L�$/�� 6H\PRXU� (0�� 7LFH� 17�� .URQIRO� =�� %ROOLQJ� 6)�� 6SLULWXDO� VWUXJJOH� UHODWHG� WR� SODVPD�
LQWHUOHXNLQ���SULRU�WR�FDUGLDF�VXUJHU\��3V\FKRO�5HOLJ�6SLWXDO��������������±����

���� $L�$/��3HWHUVRQ�&��7LFH�17��'LIIHUHQWLDO�HIIHFWV�RI�IDLWK�EDVHG�FRSLQJ�RQ�SK\VLFDO�DQG�PHQWDO�
IDWLJXH�LQ�DGXOW�DQG�ROGHU�FDUGLDF�SDWLHQWV��,QW�-�3V\FKLDWU�0HG������������±����

���� 'HURJDWLV� /5�� 7KH� 6&/����5�� DGPLQLVWUDWLRQ�� VFRULQJ� DQG� SURFHGXUHV� PDQXDO�� %DOWLPRUH��
&OLQLFDO�3V\FKRPHWULF�5HVHDUFK�������

���� 6Q\GHU�&5��+DUULV�&��$QGHUVRQ�-5��HW�DO��7KH�ZLOO�DQG�WKH�ZD\V��'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�
DQ�LQGLYLGXDO�GLIIHUHQFHV�PHDVXUH�RI�KRSH��-�3HUV�6RF�3V\FKRO���������������±����

���� 6FKHLHU� 0)�� &DUYHU� &6�� 2SWLPLVP�� FRSLQJ�� DQG� KHDOWK�� DVVHVVPHQW� DQG� LPSOLFDWLRQV� RI�
JHQHUDOL]HG�RXWFRPH�H[SHFWDQFLHV��+HDOWK�3V\FKRO��������������±����

���� :LOOV�7$��$Q�$QDO\VLV�RI�GRZQZDUG�FRPSDULVRQ�LQ�WKH�VWUXFWXUH�RI�RWKHU�FRJQLWLYH�DQG�EHKDYLRU�
PHFKDQLVPV��,Q��%XQN�%3��*LEERQV�);��HGLWRUV��+HDOWK��FRSLQJ��DQG�ZHOO�EHLQJ��0DKZDK��1-��
/DZUHQFH�(UOEDXP�������

���� 3DUJDPHQW�.,��.RHQLJ�+*��3HUH]�/0��7KH�PDQ\�PHWKRGV�RI�UHOLJLRXV�FRSLQJ��'HYHORSPHQW�DQG�
LQLWLDO�YDOLGDWLRQ�RI�WKH�5&23(��-�&OLQ�3V\FKRO��������������������

���� =LPHW�*'��7KH�0XOWLGLPHQVLRQDO�6FDOH�RI�3HUFHLYHG�6RFLDO�6XSSRUW��-�3HUV�$VVHVV�����������±
���

���� 5DGORII� /6�� &HQWHU� IRU� (SLGHPLRORJLF� 6WXGLHV� �� 'HSUHVVLRQ� 6FDOH� �&(6�'��� $SS� 3V\FKRO�
0HDVXUH��������������±����

���� 6SLHOEHUJHU� &'�� 0DQXDO� IRU� WKH� 6WDWH�7UDLW� DQ[LHW\� LQYHQWRU\� IRUP� <�� VHOI�HYDOXDWLRQ�
TXHVWLRQQDLUHV��3DOR�$OWR��&$��&RQVXOWLQJ�3V\FKRORJLVWV�3UHVV�������

���� 1HWHU� -�� :DVVHUPDQ� :�� .XWHU� 0+�� 0XOWLFROOLQHDULW\� GLDJQRVWLFV�9DULDQFH� LQÀDWLRQ� IDFWRU��
$SSOLHG�OLQHDU�VWDWLVWLFDO�PRGHOV��UG�HG��%RVWRQ��0$�������

���� $SSHOV�$��%DU�):��%DU�-��%UXJJHPDQ�&��GH�%DHWV�0��,QÀDPPDWLRQ��GHSUHVVLYH�V\PSWRPDWRORJ\��
DQG�FRURQDU\�DUWHU\�GLVHDVH��3V\FKRVRP�0HG���������������±����

���� (PSDQD� -3�� 6\NHV� '+�� /XF� *�� HW� DO�� &RQWULEXWLRQV� RI� GHSUHVVLYH� PRRG� DQG� FLUFXODWLQJ�
LQÀDPPDWRU\� PDUNHUV� WR� FRURQDU\� KHDUW� GLVHDVH� LQ� KHDOWK\� (XURSHDQ� PHQ�� 7KH� 3URVSHFWLYH�
(SLGHPLRORJLFDO�6WXG\�RI�0\RFDUGLDO�,QIDUFWLRQ��35,0(���&LUFXODWLRQ������������������±�����

���� &UHPHDQV�6PLWK� -.�� 6RHKOHQ� 6�� *UHHQH� .�� $OH[DQGHU� 7�� 'HODKDQW\� '/�� ,Q�KRVSLWDO� OHYHOV�
RI� &�UHDFWLYH� SURWHLQ� DQG� ,/��� SUHGLFW� SRVW�RSHUDWLYH� GHSUHVVLYH� V\PSWRPV� DPRQJ� SDWLHQWV�
XQGHUJRLQJ�WRWDO�NQHH�UHSODFHPHQW�VXUJHU\��%UDLQ�%HKDY�,PPXQ�������������±�����

���� %LUQHU�&0��8OXFDQ�&��)UHGHUVGRUI�6��HW�DO��+HDG�WR�KHDG�FRPSDULVRQ�RI�%13�DQG�,/���DV�PDUNHUV�
RI�FOLQLFDO�DQG�H[SHULPHQWDO�KHDUW�IDLOXUH��6XSHULRULW\�RI�%13��&\WRNLQH��������������±���

���� .DOPDQ� -�� -XKDV]� $�� %RJDWV� *�� HW� DO�� (OHYDWHG� OHYHOV� RI� LQÀDPPDWRU\� ELRPDUNHUV� LQ� WKH�
FHUHEURVSLQDO� ÀXLG� DIWHU� FRURQDU\� DUWHU\� E\SDVV� VXUJHU\� DUH� SUHGLFWRUV� RI� FRJQLWLYH� GHFOLQH��
1HXURFKHP�,QW���������������±����

���� <DQJ� 6�� =KHQJ� 5�� +X� 6�� HW� DO�� 0HFKDQLVP� RI� FDUGLDF� GHSUHVVLRQ� DIWHU� WUDXPD�KHPRUUKDJH��
LQFUHDVHG�FDUGLRP\RF\WH�,/���DQG�HIIHFW�RI�VH[�VWHURLGV�RQ�,/���UHJXODWLRQ�DQG�FDUGLDF�IXQFWLRQ��
$P�-�3K\VLRO�+HDUW�&LUF�3K\VLRO�������������+����±�����

���� <DQJ� 6�� &KRXGKU\�0$�� 5XH� /:�� ,,,�� %ODQG� .,�� &KDXGU\� ,+��$QWL�UDW� VROXEOH� ,/��� UHFHSWRU�
DQWLERG\� GRZQ�UHJXODWHV� FDUGLDF� ,/��� DQG� LPSURYHV� FDUGLDF� IXQFWLRQ�� -� 0RO� &HOO� &DUGLRO�
��������������±����

���� 0DUVODQG�$��3UDWKHU�$$��3HWHUVHQ�./��&RKHQ�6��0DQXFN�6%��$QWDJRQLVWLF�FKDUDFWHULVWLFV�DUH�
SRVLWLYHO\� DVVRFLDWHG�ZLWK� LQÀDPPDWRU\�PDUNHUV� LQGHSHQGHQWO\�RI� WUDLW� QHJDWLYH� HPRWLRQDOLW\��
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���� 0DUVODQG� $�� *LDQDURV� 3-�� $EUDPZLWFK� 60�� 0DQXFK� 6%�� +DULUL� %5�� ,QWHUOHXNLQ���
FRYDULHV� LQYHUVHO\� ZLWK� KLSSRFDPSDO� JUD\� PDWWHU� YROXPH� LQ� PLGGOH�DJHG� DGXOWV�� %LRSV\FK�
��������������±����

���� (15,&+'� ,QYHVWLJDWRUV�� (IIHFWV� RI� WUHDWLQJ� GHSUHVVLRQ� DQG� ORZ� SHUFHLYHG� VRFLDO� VXSSRUW� RQ�
FOLQLFDO� HYHQWV� DIWHU� �P\RFDUGLDO� LQIDUFWLRQ�� WKH� HQKDQFLQJ� UHFRYHU\� LQ� FRURQDU\�KHDUW� GLVHDVH�
SDWLHQWV��(15,&+'��UDQGRPL]HG�WULDO��-$0$������������������±�����

���� 7KRUQWRQ�/0��$QGHUVHQ�%/��6FKXOHU�7$��&DUVRQ�,,,�:(��$�SV\FKRORJLFDO�LQWHUYHQWLRQ�UHGXFHV�
LQÀDPPDWRU\�PDUNHUV�E\�DOOHYLDWLQJ�GHSUHVVLYH�V\PSWRPV��VHFRQGDU\�DQDO\VLV�RI�D�UDQGRPL]HG�
FRQWUROOHG�WULDO��3V\FKRVRP�0HG������������±����

���� %RXGUH]�+��'H�%DFNHU�*��3V\FKRORJLFDO�VWDWXV�DQG�WKH�UROH�RI�FRSLQJ�VW\OH�DIWHU�FRURQDU\�DUWHU\�
E\SDVV�JUDIW�VXUJHU\��5HVXOWV�RI�D�SURVSHFWLYH�VWXG\��4XDOLW\�RI�/LIH�5HVHDUFK��������������±���

���� 2[PDQ� 7�� )UHHPDQ� '�� -U�� 0DQKHLPHU� (�� /DFN� RI� VRFLDO� SDUWLFLSDWLRQ� RU� UHOLJLRXV� VWUHQJWK�
DQG� FRPIRUW� DV� ULVN� IDFWRUV� IRU� GHDWK� DIWHU� FDUGLDF� VXUJHU\� LQ� WKH� HOGHUO\�� 3V\FKRVRP� 0HG�
������������±���
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5HVHDUFK�5HSRUWV

6XQNXPDL�GLDJQR]XRMDQW�VPHJHQǐ�QDYLNą��VFKL]RDIHNWLQLR�
VXWULNLPR�LU�DVWURFLWRPRV�NOLQLNLQLV�DWYHMLV

6800$5<
3DWLHQWV�ZLWK� EUDLQ� WXPRUV� LQ� QHXURORJLFDOO\� VLOHQW� EUDLQ� DUHDV�

PLJKW�SUHVHQW�RQO\�ZLWK�SV\FKLDWULF�V\PSWRPV��VXFK�DV�VFKL]RSKUHQLD��
GHSUHVVLRQ�� DQ[LHW\� GLVRUGHUV� RU� RWKHUV�� :H� SUHVHQW� D� FOLQLFDO�
FDVH� RI� ���\HDUV� ROG� IHPDOH� SDWLHQW�ZKR� IRU�¿YH�\HDUV�ZDV� WUHDWHG�
IRU� VFKL]RDIIHFWLYH� GLVRUGHU�� LQFOXGLQJ� WKUHH� KRVSLWDOL]DWLRQV� LQ�
SV\FKLDWULF� GHSDUWPHQWV�� 6KH� KDG� IHHOLQJV� WKDW� VKH� ZDV� SHUVHFXWHG�
DQG� KDG� FRPSODLQWV� RI� LQVRPQLD�� 7KUHH� PRQWKV� EHIRUH� UHIHUHQFH�
WR�QHXURVXUJHRQ� VKH� VWDUWHG� WR�KDYH�GLI¿FXOW\� WR� VSHDN� DQG� D�ZHHN�
ODWHU� VKH� GHYHORSHG� LQFRQVLVWHQW� KHDGDFKHV� LQ� WKH� OHIW� WHPSRUDO�
VLGH��3V\FKLDWULVW�VXVSHFWHG�RUJDQLF�EUDLQ�OHVLRQ�DQG�WKH�SDWLHQW�ZDV�
UHIHUUHG� WR� QHXURVXUJHRQ�� 1HXURORJLFDO� HYDOXDWLRQ� UHYHDOHG� SDUWLDO�
VHQVRPRWRULF�DSKDVLD�DQG�SRVLWLYH�%DELQVNL�UHÀH[�RQ�WKH�ULJKW�VLGH��
$�FRQWUDVW�HQKDQFHG�05,�VFDQV�RI�WKH�EUDLQ�UHYHDOHG�JOLDO�WXPRU�LQ�
WKH� OHIW� WHPSRUDO� OREH��7XPRU�ZDV� H[WLUSDWHG� DQG� KLVWRSDWKRORJLFDO�
HYDOXDWLRQ� UHYHDOHG� DQDSODVWLF� DVWURF\WRPD�� 7KLV� FDVH� LOOXVWUDWHV�
WKDW� EUDLQ� WXPRUV� FDQ� EH� QHXURORJLFDOO\� VLOHQW� IRU� D� VXI¿FLHQW�
SHULRG�RI� WLPH�DQG�FDQ�PDQLIHVW�DV�SV\FKLDWULF�GLVRUGHUV��7KHUHIRUH�
QHXURLPDJLQJ� VWXGLHV� DUH� QHHGHG�ZKHQ� DW\SLFDO� FKDQJHV� LQ�PHQWDO�
VWDWXV�RU�QHXURORJLFDO�V\PSWRPV�DQG�VLJQV�GHYHORS�

$GGUHVV�IRU�FRUUHVSRQGHQFH��$GRPDV�%XQHYLþLXV��(�PDLO��D�EXQHYLFLXV#\DKRR�FRP

Ʋ9$'$6
-DX� VHQLDL� SDVWHEơWD�� NDG� SDFLHQWDPV�� VHUJDQWLHPV�

JDOYRV� VPHJHQǐ� QDYLNDLV�� GDåQDL� SDVLUHLãNLD� SVLFKLNRV�
VXWULNLPǐ� LU� OLJRV�� ƳVNDLWDQW� GHSUHVLMą�� QHULPR� VXWULNLPXV��
DVPHQ\EơV� SRN\þLXV�� PDQLMą�� SVLFKR]Ċ�� SDåLQLPR� IXQNFLMǐ�
EORJơMLPą�� QHUYLQĊ� DQRUHNVLMą� LU� NW�� >�±�@�� 9LHQDV� Lã� �����
KRVSLWDOL]XRWǐ� SVLFKLNRV� VXWULNLPǐ� WXULQþLǐ� SDFLHQWǐ� VHUJD�
JDOYRV� VPHJHQǐ� QDYLNDLV� LU� ãLV� GDåQLV� \UD�PDåGDXJ� ��� NDUWǐ�
GLGHVQLV� QHL� EHQGURMRMH� SRSXOLDFLMRMH� >�@�� 1HVHQLDL� DWOLNWRMH�
UHWURVSHNW\YLRMRMH� VWXGLMRMH�� NXULRV� WLNVODV� EXYR� LãDLãNLQWL�
QHGLDJQR]XRWǐ� OLJǐ�GDåQƳ� WDUS�����QHUYǐ� LU�SVLFKLNRV� OLJRPLV�
VHUJDQþLǐ� SDFLHQWǐ�� GYLHP� GLDJQR]XRWDV� JDOYRV� VPHJHQǐ�
QDYLNDV�� WRGơO� MLHPV� EXYR� WDLN\WDV� QHXURFKLUXUJLQLV� J\G\PDV�
>�@��.LWRMH�UHWURVSHNW\YLRMRMH�VWXGLMRMH�QXVWDW\WD��NDG����SURF��
SDFLHQWǐ�� VHUJDQþLǐ� JHU\ELQơPLV� PHQLQJLRPLV�� SDVLUHLãNLD�
SVLFKLNRV�OLJǐ�VLPSWRPǐ�QHVDQW�QHXURORJLQLǐ�VLPSWRPǐ�>�@��7DL�
URGR��NDG�JDOYRV� VPHJHQǐ�QDYLNDL�\UD�GDåQL� WDUS� VHUJDQþLǐMǐ�
SVLFKLNRV� OLJRPLV� LU� NDUWDLV� JDOL� SDVLUHLNãWL� EH� QHXURORJLQLǐ�
VLPSWRPǐ�� WRGơO� Mǐ�GLDJQRVWLND� WDPSD�\SDþ� VXGơWLQJD��%H� WR��

QHQXVWDW\WD� U\ãLR� WDUS� JDOYRV� VPHJHQǐ� QDYLNR� ORNDOL]DFLMRV��
KLVWRORJLQLR�WLSR�LU�QHUYǐ�LU�SVLFKLNRV�OLJǐ�VLPSWRPǐ�>�@��7RGơO�
ãLXR�PHWX�UHNRPHQGXRMDPD�DWOLNWL�JDOYRV�VPHJHQǐ�YDL]GLQLXV�
W\ULPXV�� WRNLXV� NDLS�� NRPSLXWHULQơ� WRPRJUD¿MD� �.7�� LU� �DU��
EUDQGXROLǐ�PDJQHWLQLV�UH]RQDQVDV��%05��YLVLHPV�SDFLHQWDPV��
NXULHPV� SVLFKLNRV� OLJǐ� VLPSWRPDL�� WRNLH� NDLS�� SVLFKR]ơ� DUED�
DVPHQ\EơV� SRN\þLDL�� SDVLUHLãNLD� SR� ��� PHWǐ� DPåLDXV� DUED�
SDNLQWD�SDFLHQWR�SVLFKLNRV�VLPSWRPDL�DUED�SDFLHQWXL�SDVLUHLãNLD�
QHXURORJLQLǐ�VLPSWRPǐ�>����@��

0HV�SULVWDWRPH�NOLQLNLQƳ�DWYHMƳ��SDFLHQWơ�SHQNHULXV�PHWXV�
EXYR�J\GRPD�QXR�VFKL]RDIHNWLQLR�VXWULNLPR��WDþLDX��SDVLUHLãNXV�
QHXURORJLQLDPV� VLPSWRPDPV�� EXYR� DWOLNWL� JDOYRV� VPHJHQǐ�
YDL]GLQLDL� W\ULPDL� LU� GLDJQR]XRWD� DQDSODVWLQơ� DVWURFLWRPD��
NXULDL�J\G\WL�EXYR�WDLN\WDV�QHXURFKLUXUJLQLV�J\G\PDV�

./,1,.,1,6�$79(-,6
���PHWǐ�PRWHULV�SULHã�SHQNHULXV�PHWXV��SULHã�GYHMXV�PHWXV�

LU�SULHã�WULV�VDYDLWHV�EXYR�J\G\WD�SVLFKLDWULMRV�OLJRQLQơVH�QXR�
6FKL]RDIHNWLQLR� VXWULNLPR� �NRGDV� )���� SDJDO� 7/.���� >��@���

'LI¿FXOWLHV�GLDJQRVLQJ�EUDLQ�WXPRUV��&DVH�RI�VFKL]RDIIHFWLYH�
GLVRUGHU�DQG�DVWURF\WRPD

$GRPDV�%81(9,ý,86�����9\WHQLV�3UDQDV�'(/789$���'DLYD�'(/789,(1Ơ���
$ULPDQWDV�7$0$â$86.$6���5REHUWDV�%81(9,ý,86�

�/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��3DODQJD��/LHWXYD
�/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0$�1HXURFKLUXUJLMRV�NOLQLND��.DXQDV��/LHWXYD

�1HXURPHGLFLQRV�LQVWLWXWDV��.DXQDV��/LHWXYD�

6$175$8.$
.DUWDLV�SDFLHQWDL��VHUJDQW\V�JDOYRV�VPHJHQǐ�QDYLNDLV�QHXURORJLãNDL�

W\OLRVH� VPHJHQǐ� ]RQRVH�� LOJą� ODLNą� JDOL� EǌWL� J\GRPL� QXR� QHUYǐ� LU�
SVLFKLNRV� OLJǐ�� ƳVNDLWDQW� GHSUHVLMą�� QHULPą�� VFKL]RIUHQLMą�� DQRUHNVLMą�
DUED� SDåLQLPR� IXQNFLMǐ� VXWULNLPXV�� 3ULVWDWRPH� NOLQLNLQƳ� DWYHMƳ�� ���
PHWǐ�SDFLHQWơ��NXUL�SHQNHULXV�PHWXV�EXYR�J\GRPD�QXR�VFKL]RDIHNWLQLR�
VXWULNLPR�� -DL� DWURGơ�� NDG�\UD� SHUVHNLRMDPD� LU� VNXQGơVL� QHPLJD��âLH�
VLPSWRPDL� SDOHQJYơGDYR� SR� VWDFLRQDULQLR� J\G\PR�� 7ULV� PơQHVLXV�
SULHã� VLXQþLDQW� NRQVXOWXRWL� QHXURFKLUXUJXL�� SDFLHQWơ� SUDGơMR� VXQNLDX�
NDOEơWL�� R� SR� VDYDLWơV� SUDGơMR� MDXVWL� QHSDVWRYLXV� VNDXVPXV� NDLULRMR�
VPLONLQLR� VULW\MH�� 3VLFKLDWUDV�� ƳWDUĊV� RUJDQLQƳ� VPHJHQǐ� SDåHLGLPą��
VLXQWơ�SDFLHQWĊ�NRQVXOWXRWL�QHXURFKLUXUJXL��1HXURORJLQLR�W\ULPR�PHWX�
QXVWDW\WD�VHQVRPRWRULQơ�DID]LMD�LU�%DELQVNLR�UHÀHNVDV�GHãLQơMH�SXVơMH��
$WOLNXV� JDOYRV� VPHJHQǐ� EUDQGXROLǐ� PDJQHWLQLR� UH]RQDQVR� W\ULPą��
ƳWDUWDV� JOLDOLQLV� QDYLNDV� NDLUơMH� VPLONLQLQơMH� VULW\MH�� $WOLNWD� QDYLNR�
HNVWLUSDFLMD�� +LVWRSDWRORJLQLR� W\ULPR� PHWX� QXVWDW\WD� DQDSODVWLQơ�
DVWURFLWRPD��âLV� DWYHMLV� URGR�� MRJ�NDUWDLV� SDFLHQWDL�� VHUJDQW\V�JDOYRV�
VPHJHQǐ� QDYLNX� QHXURORJLãNDL� W\OLRMH� VPHJHQǐ� ]RQRMH�� LOJą� ODLNą�
JDOL�EǌWL�J\GRPL�QXR�QHUYǐ�LU�SVLFKLNRV�OLJǐ��7RGơO�YDL]GLQLDL�JDOYRV�
VPHJHQǐ�W\ULPDL�EǌWLQL�WDLV�DWYHMDLV��NDL�SDVLUHLãNLD�DWLSLQLDL�SURWLQơV�
EǌNOơV�SRN\þLDL�DUED�DWVLUDQGD�QHXURORJLQLǐ�VLPSWRPǐ�
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$GRPDV�%81(9,ý,86��9\WHQLV�3��'(/789$��'DLYD�'(/789,(1Ơ��$ULPDQWDV�7$0$â$86.$6��L�U���N�W��
6XQNXPDL�GLDJQR]XRMDQW�VPHJHQǐ�QDYLNą��VFKL]RDIHNWLQLR�VXWULNLPR�LU�DVWURFLWRPRV�NOLQLNLQLV�DWYHMLV

/LJRQĊ� YDUJLQR� PLQW\V�� NDG� Mą� QXRODW� VHND� åPRQơV�� -ą� WDLS�
SDW� NDPDYR� QHPLJD�� ML� EXYR� QHGDUELQJD�� 3R� VWDFLRQDULQLR�
J\G\PR� ãLH� VLPSWRPDL� SUDHLGDYR�� LU� SDFLHQWơ� YơO� WDSGDYR�
GDUELQJD�� 3ULHã� GX� PơQHVLXV� SDFLHQWơ� SDVWHEơMR�� NDG� QHJDOL�
UDVWL�åRGåLǐ� LãVDN\WL�VDYR�PLQWLV��SULHã� WULV�VDYDLWHV� MRV�Y\UDV�
SDVWHEơMR�� NDG� SDFLHQWơ� EORJLDX� NDOED�� SULHã� GYL� VDYDLWHV�
DWVLUDGR�QHSDVWRYǌV�NDLULRMR�VPLONLQLR�VULWLHV�JDOYRV�VNDXVPDL��
*\GDQWLV� SVLFKLDWUDV� ƳWDUơ� RUJDQLQĊ� JDOYRV� VPHJHQǐ� OLJą� LU�
VLXQWơ� SDFLHQWĊ� NRQVXOWXRWL� QHXURFKLUXUJXL�� 1HXURORJLQLR�
W\ULPR�PHWX�QXVWDW\WD��NDG�SDFLHQWơ�NODXVLPXV�VXYRNLD��WDþLDX�
Ƴ� MXRV� DWVDNR� QHSLOQDLV� VDNLQLDLV�� SDLQLRMD� åRGåLXV�� OLQNVQLXV��
JDOǌQHV� �GDOLQơ� VHQVRPRWRULQơ� DID]LMD��� %XYR� PDWRPL� O\JǌV�
VDXVJ\VOLQLDL� UHÀHNVDL�NDLUơMH� LU�GHãLQơMH�SXVơMH�� WDþLDX�EXYR�
QHSDVWRYXV�%DELQVNLR�VLPSWRPDV�GHãLQơMH�SXVơMH��7DLJL��HVDQW�
ãLHPV� QHXURORJLQLDPV� VLPSWRPDPV�� QXVSUĊVWD� DWOLNWL� JDOYRV�
VPHJHQǐ�YDL]GLQLXV�W\ULPXV�

*DOYRV�VPHJHQǐ�.7�W\ULPR�PHWX�EXYR�PDWRPDV�PDåHVQLR�
WDQNLR�GDULQ\V�VX�SDGLGơMXVLR�WDQNLR�LãRULQH�ULED�LU�DSOLQNLQLǐ�
DXGLQLǐ� HGHPD� NDLUơMH� WHPSRUDOLQơMH� VULW\MH�� 'LDJQR]HL�
SDWLNVOLQWL�EXYR�DWOLNWDV�JDOYRV�VPHJHQǐ�%05�W\ULPDV��SDY����
.DLUơMH� WHPSRUDOLQơMH� VNLOW\MH� PDWRPDV� ���î���î���� FP�
G\GåLR��DSYDOLRV�IRUPRV�QDYLNDV�VX�VWRUD�L]RLQWHQFLQH�SLONDMDL�
PHGåLDJDL� VLHQD� EHL� PDV\YLD� FLVWLQH� FHQWULQH� GDOLPL�� %XYR�
PDWRPDV�åLHGR�IRUPRV�NRQWUDVWR�NDXSLPDV�QDYLNR�SHULIHULQơMH�
GDO\MH��DSOLQN�QDYLNą�EXYR�PDWRPD�U\ãNL�SHULIRNDOLQơ�HGHPD��
NDLULRMR� ãRQLQLR� VNLOYHOLR� NRPSUHVLQơ� GHIRUPDFLMD�� YLGXULR�
OLQLMRV� VWUXNWǌUǐ� QHå\PL� GLVORNDFLMD� Ƴ� GHãLQĊ� LU� LãVLO\JLQĊ�
VXEDUDFKQRLGLQLDL� WDUSDL� NDLUơMH� NRQYHNVLWDOLQơMH� VULW\MH��
ƲWDUWDV�JOLDOLQLV�QDYLNDV�LU�QXVSUĊVWD�DWOLNWL�QDYLNR�HNVWLUSDFLMRV�
RSHUDFLMą��2SHUDFLMRV�PHWX� UDVWDV� JOLDOLQLV� QDYLNDV� EH� DLãNLǐ�
ULEǐ� VX� WURPEXRWRPXV� NUDXMDJ\VOơPLV� LU� QHNUR]H�� 1DYLNDV�
SDãDOLQWDV� SHULIRNDOLQơV� HGHPRV� ULERVH�� +LVWRSDWRORJLQLR�
W\ULPR�PHWX�QXVWDW\WD�DQDSODVWLQơ�DVWURFLWRPD�

',6.86,-$
âLV� NOLQLNLQLV� DWYHMLV� URGR�� NDG� SDFLHQWDPV�� VHUJDQWLHPV�

JDOYRV�VPHJHQǐ�QDYLNDLV��LOJą�ODLNą�JDOL�SDVLUHLNãWL�WLN�SVLFKLNRV�
VXWULNLPǐ�VLPSWRPǐ��EH�U\ãNLǐ�QHXURORJLQLǐ�VLPSWRPǐ��0LQơWDL�
SDFLHQWHL� YDL]GLQLDL� JDOYRV� VPHJHQǐ� W\ULPDL� DWOLNWL� SDVLUHLãNXV�
QHXURORJLQLDPV� VLPSWRPDPV�� WROLDX� SULUHLNơ� QHXURFKLUXUJLQơV�
LQWHUYHQFLMRV��

'DåQLDXVLDL� VHUJDQWLHVLHPV� JDOYRV� VPHJHQǐ� QDYLNDLV�
SDVLUHLãNLD� YLHWLQLǐ� LU��DU�� EHQGUǐMǐ� QHXURORJLQLǐ� VLPSWRPǐ�
>��@��9LHWLQLDL�QHXURORJLQLDL�VLPSWRPDL��WRNLH�NDLS��KHPLSDUH]ơ��
KHPLDQRSVLMD��DID]LMD�LU�NLWL�SULNODXVR�QXR�QDYLNR�ORNDOL]DFLMRV��

âLH� VLPSWRPDL� SDVLUHLãNLD� GDXJXPDL� VHUJDQþLǐMǐ� SLUPLQLDLV�
DU� PHWDVWD]LQLDLV� LQWUDNUDQLMLQLDLV� QDYLNDLV� LU� GDåQLDXVLDL� WXUL�
SRǌPĊ� LU� SURJUHVXRMDQþLą� HLJą�� *HQHUDOL]XRWǐ� QHXURORJLQLǐ�
VLPSWRPǐ� SDVLUHLãNLD� SDGLGơMXV� LQWUDNUDQLMLQLDP� VSDXGLPXL��
NXUƳ�VąO\JRMD�DXJOLR�PDVơ�LU�VXWULNĊV�NUDXMR�LU�VPHJHQǐ�EDUMHUDV��
GơO� WR� SUDVLGHGD� YDQGHQV�� HOHNWUROLWǐ� LU� EDOW\Pǐ� GLIX]LMD� Ƴ�
VPHJHQǐ�DXGLQƳ�>��@��'DåQLDXVLDL�SDVLUHLãNLDQWLV�JHQHUDOL]XRWDV�
QHXURORJLQLV�VLPSWRPDV�\UD�JDOYRV�VNDXVPDV��MXR�VNXQGåLDVL�SXVơ�
VHUJDQþLǐMǐ�JOLRPRPLV�LU�WUHþGDOLV�VHUJDQþLǐMǐ�PHQLQJLRPRPLV�
>��@�� .LWL� GDåQL� JHQHUDOL]XRWL� VLPSWRPDL� \UD� S\NLQLPDV��
YơPLPDV�LU�SURWLQơV�EǌNOơV�SRN\þLDL�>��@��7DþLDX�NDUWDLV�JDOYRV�
VPHJHQǐ�QDYLNDL�DXJD�QHXURORJLãNDL�W\OLRVH�VPHJHQǐ�]RQRVH�LU�
SDFLHQWDPV�JDOL� SDVLUHLNãWL� WLN�SVLFKLNRV� VXWULNLPǐ� VLPSWRPDL��
7RGơO� SVLFKLDWUDV�� ƳWDUĊV� RUJDQLQƳ� JDOYRV� VPHJHQǐ� SDåHLGLPą��
SULYDOR�DWOLNWL�QHXURORJLQƳ�SDFLHQWR� LãW\ULPą��YDL]GLQLXV�JDOYRV�
VPHJHQǐ� W\ULPXV�� R� SULUHLNXV� VLǐVWL� SDFLHQWą� QHXURORJXL� DUED�
QHXURFKLUXUJXL� NRQVXOWXRWL�� 0ǌVǐ� PLQơWDL� SDFLHQWHL� RUJDQLQLV�
VPHJHQǐ�SDåHLGLPDV�EXYR�ƳWDUWDV�LU�MDL�QXWDUWD�DWOLNWL�YDL]GLQLXV�
JDOYRV� VPHJHQǐ� W\ULPXV� DWVLUDGXV� YLHWLQLDPV� �VHQVRPRWRULQơ�
DID]LMD�� LU�JHQHUDOL]XRWLHPV��JDOYRV�VNDXVPDV��QHXURORJLQLDPV�
VLPSWRPDPV��6NXQGDL�GơO�DID]LMRV�SUDVLGơMR�SULHã�SDVNXWLQƳ�MRV�
KRVSLWDOL]DYLPą�Ƴ�SVLFKLDWULMRV�OLJRQLQĊ��WDþLDX�WXR�PHWX�RUJDQLQLR�
JDOYRV�VPHJHQǐ�SDåHLGLPR�QHƳWDUWD��*DOYRV�VPHJHQǐ�.7�LU�%05�
W\ULPDL� EXYR� DWOLNWL� SUDVLGơMXV� JDOYRV� VNDXVPDPV�� 1XVWDW\WDV�
JOLDOLQLV� QDYLNDV� NDLUơMH� WHPSRUDOLQơMH� VULW\MH�� /LWHUDWǌURMH�
\UD� GXRPHQǐ�� URGDQþLǐ�� NDG� VXPDåơMĊV� SLONRVLRV� VPHJHQǐ�
PHGåLDJRV�WǌULV�NDLULRMRMH�WHPSRUDOLQơMH�VNLOW\MH�\UD�VSHFL¿ãNDV�
VFKL]RIUHQLMDL�>������@��%H�WR��SLONRVLRV�VPHJHQǐ�PHGåLDJRV�WǌULV�
NDLULDMDPH�YLUãXWLQLDPH�WHPSRUDOLQLDPH�VPHJHQǐ�YLQJ\MH�QXRODW�
PDåơMD�VHUJDQWLHVLHPV�VFKL]RIUHQLMD�>��@��7RGơO�SVLFKLDWUDV�WXUL�
WXUơWL�ƳYHUWLQWL�WDL��NDG�VFKL]RIUHQLMRV�VXWULNLPDL�JDOL�EǌWL�VXVLMĊ�VX�
VWUXNWǌULDLV�SRN\þLDLV�NDLUơMH�WHPSRUDOLQơMH�VNLOW\MH�LU�WXUL�LHãNRWL�
YLHWLQLǐ� QHXURORJLQLǐ� VLPSWRPǐ�� DWVLUDQGDQþLǐ� GơO� RUJDQLQLǐ�
SDåHLGLPǐ� NDLUơMH� VPHJHQǐ� SXVơMH�� 'DåQLDXVLD� SDUDGLJPD�
GLDJQR]XRMDQW�RUJDQLQLXV�VPHJHQǐ�SDåHLGLPXV�SVLFKLNRV�OLJRPLV�
VHUJDQWLHPV� SDFLHQWDPV� \UD� WRNLD�� SVLFKLNRV� OLJǐ� VLPSWRPDL±
YLHWLQLDL� DUED� JHQHUDOL]XRWL� QHXURORJLQLDL� VLPSWRPDL±JDOYRV�
VPHJHQǐ� YDL]GLQLDL� W\ULPDL±RUJDQLQLV� VPHJHQǐ� SDåHLGLPDV��
7DþLDX�NDUWDLV�WRNV�GLDJQR]ơV�QXVWDW\PR�NHOLDV�JDOL�EǌWL�SHU�LOJDV�
SDFLHQWDPV��VHUJDQWLHPV�JDOYRV�VPHJHQǐ�QDYLNDLV��QHV�DQNVW\YD�
GLDJQRVWLND�WXUL�WLHVLRJLQĊ�ƳWDNą�J\G\PR�JDOLP\ELǐ�SDVLULQNLPXL�
LU�WRNLǐ�SDFLHQWǐ�J\YHQLPR�NRN\EHL��

0HV�QHWXULPH�GXRPHQǐ�DSLH�PLQơWRV�SDFLHQWơV�OLJRV�HLJą�
SR� QHXURFKLUXUJLQLR� J\G\PR�� WRGơO� QHJDOLPH� QXVWDW\WL�� DU�
SVLFKLNRV�OLJǐ�VLPSWRPǐ�DWVLUDGR�GơO�JDOYRV�VPHJHQǐ�QDYLNR��

�3�D�Y����*DOYRV�VPHJHQǐ�PDJQHWLQLR�UH]RQDQVR�W\ULPDV��PDWRPDV�JOLDOLQLV�QDYLNDV�NDLUơMH�WHPSRUDOLQơMH�VNLOW\MH�VX�SHULIRNDOLQơV�
HGHPRV�SRå\PLDLV

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



5HVHDUFK�5HSRUWV

DU� SDFLHQWơ� VLUJR� GYLHP� VNLUWLQJRPLV� OLJRPLV�� 7DLS� SDW� PHV�
QHJDOơMRPH� SDW\V� DSNODXVWL� SDFLHQWơV� LU� SDWLNULQWL� GLDJQR]ơV��
NXUL� EXYR� SDUDã\WD� OLJRV� LVWRULMRMH�� WDþLDX� GLDJQR]ơ� OLJRV�
LVWRULMRMH�EXYR�XåNRGXRWD�NDLS�7/.�����NRGDV�)��.LWD�YHUWXV��
ãLXR� DWYHMR� DSUDã\PX� PHV� QRUơMRPH� SDURG\WL� GLDJQRVWLQLXV�
VXQNXPXV�� VX� NXULDLV� VXVLGXULD� SVLFKLDWUDV�� GLDJQR]XRGDPDV�
RUJDQLQƳ�VPHJHQǐ�SDåHLGLPą��

âLV� NOLQLNLQLV� DWYHMLV� URGR�� NDG� SVLFKLDWUDV� WXUơWǐ� YLVDGD�
ƳWDUWL� RUJDQLQƳ� VPHJHQǐ� SDåHLGLPą�� 9LHWLQLǐ� LU� åLGLQLQLǐ�
QHXURORJLQLǐ�VLPSWRPǐ��WDLS�SDW�DWLSLQLǐ�QHUYǐ�LU�SVLFKLNRV�OLJǐ�
VLPSWRPǐ� ƳYHUWLQLPDV� WXUL�EǌWL� ƳSUDVWDV�SVLFKLDWUR�SUDNWLNRMH��
WDLS� SDW� ODLNX� DWOLHNDPRV� GLDJQRVWLQơV� LQWHUYHQFLMRV�� WRNLRV�
NDLS�� .7� DUED� %05� W\ULPDL� LU��DU�� VLXQWLPDV� NRQVXOWXRWL�
QHXURORJXL� DU� QHXURFKLUXUJXL� ±� YLVD� WDL� WXUL� EǌWL� DWOLNWD� NDLS�
ƳPDQRPD�JUHLþLDX��

5()(5(1&(6�

��� -DPLHVRQ�5&��:HOOV�&(��0DQLF�SV\FKRVLV�LQ�D�SDWLHQW�ZLWK�PXOWLSOH�PHWDVWDWLF�EUDLQ�WXPRUV��-�
&OLQ�3V\FKLDWU\������������±����

��� %LQGHU�5/��1HXURORJLFDOO\�VLOHQW�EUDLQ�WXPRUV�LQ�SV\FKLDWULF�KRVSLWDO�DGPLVVLRQV��WKUHH�FDVHV�DQG�
D�UHYLHZ��-�&OLQ�3V\FKLDWU\�����������±���

��� *XSWD�5.��.XPDU�5��%HQLJQ�EUDLQ�WXPRXUV�DQG�SV\FKLDWULF�PRUELGLW\��D���\HDUV�UHWURVSHFWLYH�
GDWD�DQDO\VLV��$XVW�1�=�-�3V\FKLDWU\������������±����

��� 8ULEH�90��3V\FKLDWULF�V\PSWRPV�DQG�EUDLQ�WXPRU��$P�)DP�3K\VLFLDQ�����������±���

��� 0H\HUV� &$�� +HVV� .5�� 0XOWLIDFHWHG� HQG� SRLQWV� LQ� EUDLQ� WXPRU� FOLQLFDO� WULDOV�� FRJQLWLYH�
GHWHULRUDWLRQ�SUHFHGHV�05,�SURJUHVVLRQ��1HXUR�2QFRO����������±���

��� 0RLVH� '��0DGKXVRRGDQDQ� 6�� 3V\FKLDWULF� V\PSWRPV� DVVRFLDWHG� ZLWK� EUDLQ� WXPRUV�� D� FOLQLFDO�
HQLJPD��&16�6SHFWU�����������±���

��� .RFKHU� 5�� /LQGHU� 0�� 6WXOD� '�� >3ULPDU\� EUDLQ� WXPRUV� LQ� SV\FKLDWU\@�� 6FKZHL]�$UFK� 1HXURO�
1HXURFKLU�3V\FKLDWU�������������±����

��� 0DGKXVRRGDQDQ�6��'DQDQ�'��0RLVH�'��3V\FKLDWULF�PDQLIHVWDWLRQV�RI�EUDLQ�WXPRUV��GLDJQRVWLF�
LPSOLFDWLRQV��([SHUW�5HY�1HXURWKHU�����������±����

��� +ROOLVWHU�/(��%RXWURV�1��&OLQLFDO�XVH�RI�&7�DQG�05�VFDQV�LQ�SV\FKLDWULF�SDWLHQWV��-�3V\FKLDWU\�
1HXURVFL������������±���

���� 7KH� ,&'���� &ODVVL¿FDWLRQ� RI� PHQWDO� DQG� EHKDYLRUDO� GLVRUGHUV�� FOLQLFDO� GHVFULSWLRQV� DQG�
GLDJQRVWLF�JXLGHOLQHV��äHQHYD��âYHLFDULMD��3DVDXOLR�VYHLNDWRV�RUJDQL]DFLMD�������

���� 'H$QJHOLV�/0��%UDLQ�WXPRUV��1�(QJO�-�0HG�������������±����

���� *LOPDQ�6��,PDJLQJ�WKH�EUDLQ��6HFRQG�RI�WZR�SDUWV��1�(QJO�-�0HG�������������±����

���� +LUD\DVX�<��6KHQWRQ�0(��6DOLVEXU\�')��HW�DO��/RZHU�OHIW�WHPSRUDO�OREH�05,�YROXPHV�LQ�SDWLHQWV�
ZLWK�¿UVW�HSLVRGH� VFKL]RSKUHQLD� FRPSDUHG�ZLWK�SV\FKRWLF� SDWLHQWV�ZLWK�¿UVW�HSLVRGH� DIIHFWLYH�
GLVRUGHU�DQG�QRUPDO�VXEMHFWV��$P�-�3V\FKLDWU\��������������±�����

���� 2QLWVXND�7��6KHQWRQ�0(��6DOLVEXU\�')��HW�DO��0LGGOH�DQG�LQIHULRU� WHPSRUDO�J\UXV�JUD\�PDWWHU�
YROXPH�DEQRUPDOLWLHV�LQ�FKURQLF�VFKL]RSKUHQLD��DQ�05,�VWXG\��$P�-�3V\FKLDWU\��������������±
�����

���� .DVDL�.��6KHQWRQ�0(��6DOLVEXU\�')��HW�DO��3URJUHVVLYH�GHFUHDVH�RI�OHIW�+HVFKO�J\UXV�DQG�SODQXP�
WHPSRUDOH�JUD\�PDWWHU�YROXPH�LQ�¿UVW�HSLVRGH�VFKL]RSKUHQLD��D�ORQJLWXGLQDO�PDJQHWLF�UHVRQDQFH�
LPDJLQJ�VWXG\��$UFK�*HQ�3V\FKLDWU\������������±����

���� %XQHYLFLXV� $�� 'HOWXYD� 93�� 'HOWXYLHQH� '�� 7DPDVDXVNDV� $�� %XQHYLFLXV� 5�� %UDLQ� OHVLRQV�
PDQLIHVWLQJ�DV�SV\FKLDWULF�GLVRUGHUV��HLJKW�FDVHV��&16�6SHFWU������������±����

�5�H�F�H�L�Y�H�G���������-�D�Q�X�D�U�\���������������D�F�F�H�S�W�H�G���������0�D�U�F�K����������
�6�W�U�D�L�S�V�Q�L�V���J�D�X�W�D�V���������������������������S�U�L�L�P�W�D�V����������������������

3RVWWUDXPDWLF�VWUHVV�GLVRUGHU�DQG�DGROHVFHQW�VXLFLGDO�
EHKDYLRU��QHXURELRORJLFDO�DQG�FOLQLFDO�DVSHFWV

'HERUD�*$1=���/HR�6+(5���

�)HUNDXI�*UDGXDWH�6FKRRO��1HZ�<RUN��86$�
�-DPHV�-��3HWHUV�9HWHUDQV¶�$GPLQLVWUDWLRQ�0HGLFDO�&HQWHU��1HZ�<RUN��86$��

�0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��86$

6800$5<
5HFHQWO\�� WKH� SUHYDOHQFH� RI� 3RVWWUDXPDWLF� 6WUHVV� 'LVRUGHU�

�376'�� LQ� DGROHVFHQFH� LV� KLJKHU� WKDQ� WKH� SUHYDOHQFH� RI� 376'� LQ�
DGXOW�SRSXODWLRQV��376'�KDV�EHHQ�IRXQG�WR�DIIHFW�PDQ\�DUHDV�LQ�WKH�
QHXURHQGLFULQH� V\VWHP�� HQKDQFH� QHJDWLYH� IHHGEDFN� FRQWURO� RI� WKH�
K\SRWKDODPLF�SLWXLWDU\�DGUHQDO��+3$��D[LV��DQG�FDXVH�QHXURFKHPLFDO�
FKDQJHV� VXFK� DV� DOWHULQJ� QRUDGUHQHUJLF� DQG� VHUDWRQHUJLF� DFWLYLW\��
1RWDEOH� SK\VLFDO� DOWHUDWLRQV� FRPPRQO\� IRXQG� LQ� DGXOWV�ZLWK�376'�
LQFOXGH� UHGXFHG� KLSSRFDPSDO� YROXPH�� H[DJJHUDWHG� DP\JGDOD�
UHVSRQVHV� DQG� LPSDLUHG� SUHIURQWDO� FRUWLFDO� IXQFWLRQ�� 'HFUHDVHG�
LPPXQLW\� KDV� DOVR� EHHQ� FRQVLVWHQWO\� IRXQG� LQ� LQGLYLGXDOV� ZLWK�
376'��SDUWLFXODUO\�LQ�UHVSRQVH�WR�FRQWLQXRXV�WUDXPD��&RUH�ELRORJLFDO�
FKDQJHV� FRQWULEXWLQJ� WR� 376'� DIIHFW� HPRWLRQ�� DURXVDO�� SHUFHSWLRQ�
RI�WKH�VHOI�DQG�WKH�ZRUOG��LUULWDELOLW\��LPSXOVLYLW\��DQJHU��DJJUHVVLRQ��

GHSUHVVLRQ�� DQG� KHDOWK�� 376'� DQG� VXLFLGDOLW\� DUH� RIWHQ� IRXQG� LQ�
SRSXODWLRQV�RI�DGROHVFHQWV�SUHVHQWLQJ�ZLWK�RWKHU�HPRWLRQDO�GLVRUGHUV�
�SDUWLFXODUO\� PRRG� GLVRUGHUV��� DOFRKRO� DQG� RWKHU� GUXJ� �$2'�� XVH��
H[SRVXUH�WR�YLROHQFH��FKLOGKRRG�DEXVH��DQG�RU�D�IDPLO\�RU�SHHU�KLVWRU\�
RI�VXLFLGH��7KHUH�LV�HYLGHQFH�WKDW�WKH�DIRUHPHQWLRQHG�IDFWRUV�PD\�DFW�
WR�PRGHUDWH� WKH�ELRORJLFDO�DQG�SV\FKR�VRFLDO� LQÀXHQFHV�RI�VWUHVVIXO�
OLIH� HYHQWV� DQG� OHDG� WR� HYHQWXDO� VXLFLGDOLW\�� 7KH� PRVW� SURPLVLQJ�
SUHYHQWLRQV� DQG� WUHDWPHQWV� IRU� WKLV� FRKRUW� LQFOXGH� VXLFLGH� ULVN�
VFUHHQLQJV��VXLFLGH�HGXFDWLRQ��&RJQLWLYH�%HKDYLRUDO�7KHUDS\��&%7���
'LDOHFWLFDO�%HKDYLRUDO�7KHUDS\��'%7���DGGUHVVLQJ�DVVRFLDWHG�FRSLQJ�
PHFKDQLVPV�� EHKDYLRUDO� SODQV�� DQG� SUHVFULELQJ� DQWL�GHSUHVVDQW� DQG�
DQWL�DQ[LHW\� PHGLFDWLRQV�� +RZHYHU�� ZKHQ� SUHVFULELQJ� PHGLFDWLRQV��
SK\VLFLDQV�QHHG�WR�EH�FDUHIXO�WR�FRQVLGHU�WKH�ZHDNQHVVHV�DQG�VWUHQJWKV�
RI�HDFK�RI�WKH�SKDUPDFRORJLFDO�RSWLRQV��VSHFL¿FDOO\�665,¶V��DV�WKH\�
DSSO\�WR�DGROHVFHQWV�SUHVHQWLQJ�ZLWK�376'�DQG�VXLFLGDOLW\�

$GGUHVV�IRU�FRUUHVSRQGHQFH��/HR�6KHU��0�'���(�PDLO��/HR�6KHU#PVVP�HGX

(7,23$7+2*(1(6,6�2)�376'�,1�$'2/(6&(176

$� UHFHQW� OLWHUDWXUH� UHYLHZ� IRXQG� WKH� OLIHWLPH� SUHYDOHQFH�
RI� 376'� LQ� DGROHVFHQWV� UDQJLQJ� IURP� ��������� >�@�� )XUWKHU��
376'� V\PSWRPRORJ\�KDV� EHHQ� IRXQG� DW� KLJKHU� OHYHOV� DPRQJ�
DGROHVFHQW�SRSXODWLRQV�FRPSDUHG�WR�DGXOW�SRSXODWLRQV�>�@��ZKLFK�
LV�SDUWLFXODUO\�GLVFRQFHUWLQJ�JLYHQ�WKH�IDFW�WKDW�376'�LQLWLDWHG�

HDUOLHU�LQ�OLIH�LV�PRUH�OLNHO\�WR�GLVUXSW�DGROHVFHQW¶V�SV\FKRVRFLDO�
DELOLWLHV� WR� IXQFWLRQ� ODWHU� LQ� OLIH� >����@��376'� LV� FKDUDFWHUL]HG�
E\�D� WUDXPDWLF�HYHQW� UHVXOWLQJ� LQ� LQWHQVH� IHDU��KHOSOHVVQHVV��RU�
KRUURU� DQG� SUHVHQWHG� WKURXJK� UH�H[SHULHQFLQJ� WKH� WUDXPD� LQ� D�
P\ULDG�RI�ZD\V�VXFK�DV�ÀDVKEDFNV�RU�QLJKWPDUHV�>�@��)XUWKHU��
GLVWLQFWLRQV� KDYH� EHHQ� PDGH� EHWZHHQ� 376'� DV� D� UHVXOW� RI�

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



'HERUD�*$1=��/HR�6+(5
3RVWWUDXPDWLF�VWUHVV�GLVRUGHU�DQG�DGROHVFHQW�VXLFLGDO�EHKDYLRU��QHXURELRORJLFDO�DQG�FOLQLFDO�DVSHFWV

FKURQLF��DV�RSSRVHG�WR�DFXWH��H[SRVXUH�WR�YLROHQFH�>���@�
6HYHUH� SV\FKRORJLFDO� WUDXPD� FDXVHV� LPSDLUPHQW� RI� WKH�

QHXURHQGRFULQH�V\VWHPV�DIIHFWLQJ�EDVLF�UHJXODWRU\�SURFHVVHV�
LQ�WKH�EUDLQ�VWHP��OLPELF�V\VWHP��QHRFRUWH[��DQG�UHVXOWLQJ�LQ�
JHQHUDO� VKRUW� DQG� ORQJ�WHUP� FKDQJHV� LQ� WKH� LPPXQH� V\VWHP�
>�@��&RUH�IHDWXUHV�RI�376'�LQFOXGH�ORZ�EDVDO�FRUWLVRO�VHFUHWLRQ�
DQG�HQKDQFHG�QHJDWLYH�IHHGEDFN�FRQWURO�RI�WKH�+3$�D[LV�WKDW�
RFFXUV�LQ�WKH�FRQWH[W�RI�LQFUHDVHG�DXWRQRPLF�UHVSRQVLYHQHVV�
DV� ZHOO� DV� LQFUHDVHG� EUDLQ� &5+� DQG� QRUDGUHQHUJLF� DFWLYLW\�
>�@��$GGLWLRQDO�QHXURFKHPLFDO�FKDQJHV�LQFOXGH�DOWHUDWLRQV�LQ�
VHURWRQHUJLF�� *$%$�HUJLF�� JOXWDPDWHUJLF�� 13<�� DQG� RSLRLG�
V\VWHPV��7KHVH�QHXURWUDQVPLWWHU�V\VWHPV�FRPSULVH�D�FRQQHFWHG�
QHWZRUN�RI�EUDLQ� UHJLRQV� WKDW� DUH� LQYROYHG� LQ� WKH� UHJXODWLRQ�
DQG� LQWHJUDWLRQ� RI� VWUHVV� DQG� IHDU� UHVSRQVHV�� $� KDOOPDUN�
IHDWXUH� RI� 376'� LV� UHGXFHG� YROXPH� RI� WKH� KLSSRFDPSXV�
>�@�� $� GDPDJHG� KLSSRFDPSXV� PD\� IDFLOLWDWH� JHQHUDOL]DWLRQ�
RI� OHDUQHG� IHDU� WR�RWKHU�FRQWH[WV�DQG�PD\� LPSDLU� WKH�DELOLW\�
WR� GLVFULPLQDWH� EHWZHHQ� VDIH� DQG� XQVDIH� FRQWH[WV�� WKHUHE\�
SURPRWLQJ�WKH�GHYHORSPHQW�RI�376'��6WXGLHV�KDYH�IDLOHG�WR�
¿QG�GHFUHDVHG�KLSSRFDPSDO�YROXPH�LQ�FKLOGUHQ�ZLWK�376'�DV�
ZHOO�DV�WKRVH�ZLWK�D�UHFHQW�RQVHW�RI�376'�>�@��VXJJHVWLQJ�WKDW�
376'� LQ� IDFW� FDXVHV� WKLV� GHFUHDVH� LQ� KLSSRFDPSDO� YROXPH��
0RUH� VSHFL¿FDOO\�� SUHOLPLQDU\� ORQJLWXGLQDO� GDWD� RQ� FKLOGUHQ�
ZLWK� 376'� KDV� IRXQG� D� �QRQ�VLJQL¿FDQW�� WUHQG� �S������
LQGLFDWLQJ�WKDW�KLSSRFDPSDO�YROXPH�GHFUHDVHV�GXULQJ�SXEHUWDO�
GHYHORSPHQW�>��@��7KHVH�UHVXOWV�VHHP�SDUWLFXODUO\�SURPLVLQJ��
DV�PHWD�DQDO\VHV� VXJJHVW� WKDW� VWXGLHV� FRQGXFWHG� RQ� FKURQLF�
376'� DQG� KLSSRFDPSXV� YROXPH� LQ� DGXOWV�� ZKLFK� KDG� QRQ�
VLJQL¿FDQW� UHVXOWV�ZHUH� RIWHQ� DQ�RXWJURZWK�RI� VPDOO� VDPSOH�
VL]HV�>�@��([DJJHUDWHG�DP\JGDOD�UHVSRQVHV��DV�VHHQ�LQ�SDWLHQWV�
ZLWK� 376'�� SURPRWH� WKH� DFWLYDWLRQ� RI� VWUHVV� UHVSRQVHV� DQG�
DFTXLVLWLRQ�RI� IHDU� DVVRFLDWLRQV�� ,PSDLUHG�SUHIURQWDO� FRUWLFDO�
IXQFWLRQ�PD\�XQGHUOLH�GH¿FLWV�LQ�VXSSUHVVLQJ�VWUHVV�UHVSRQVHV�
DQG� IHDU� DVVRFLDWLRQV� DQG� LQWHUIHUHV� ZLWK� H[WLQFWLRQ�� 7KH�
LPPXQH�V\VWHP�DOWHUDWLRQV�GLIIHU�GHSHQGLQJ�RQ� WKH�GXUDWLRQ�
RI�WKH�WUDXPD��EXW�PD\�UHVXOW�LQ�JHQHUDO�GHFUHDVHG�LPPXQLW\�
LQ� LQGLYLGXDOV� ZLWK� 376'� >�@�� 7KH� LPPXQH� FKDQJHV� WKDW�
KDYH� EHHQ� IRXQG� LQ� SDWLHQWV� ZLWK� 376'� LQFOXGH� LQFUHDVHG�
FLUFXODWLQJ� LQÀDPPDWRU\� PDUNHUV�� LQFUHDVHG� UHDFWLYLW\� WR�
DQWLJHQ�VNLQ�WHVWV��ORZHU�QDWXUDO�NLOOHU�FHOO�DFWLYLW\��DQG�ORZHU�
WRWDO� 7� O\PSKRF\WH� FRXQWV� >�����@�� 2QH� VWXG\� VKRZHG� WKDW�
WKH� UHODWLRQVKLS� RI� 376'� WR� GHFUHDVHG� SK\VLFDO� KHDOWK� ZDV�
LQGHSHQGHQW� RI� DJH�� GHSUHVVLRQ�� DQG�RU� FRPRUELG� DQ[LHW\�
GLVRUGHUV� >��@�� 6WXGLHV� ZLWK� KXPDQV� DQG� DQLPDOV� VXJJHVW�
WKDW� FHUWDLQ� SURLQÀDPPDWRU\� F\WRNLQHV� DUH� DEOH� WR� LQGXFH�
QHXURFKHPLFDO�DQG�EHKDYLRUDO�FKDQJHV�WKDW�UHVHPEOH�IHDWXUHV�
RI�376'�>�����@��,Q�VXPPDU\��WKHVH�ELRORJLFDO�FKDQJHV�DIIHFW�
HPRWLRQ��PHPRU\��DURXVDO��KHDOWK�DQG�SHUFHSWLRQ�RI� WKH� VHOI�
DQG�WKH�ZRUOG�

$662&,$7,21� 2)� 376'� $1'� 68,&,'$/,7<� ,1�
$'2/(6&(176

6LQFH� 376'� LQYROYHV� DQ� HQFRXQWHU� ZLWK� GHDWK� DQG�
DQQLKLODWLRQ� FRXSOHG� ZLWK� DQ� LQGLYLGXDO¶V� SHUFHSWLRQ� RI�
H[WUHPH�KRSHOHVVQHVV��LW�LV�QR�ZRQGHU�WKDW�376'�SDWLHQWV�DUH�
SUHRFFXSLHG�ZLWK�VXLFLGDO�WKRXJKWV�>��@��+RZHYHU��WKH�UHVHDUFK�
RQ� FDXVDWLRQ� DQG� FOLQLFDO� IHDWXUHV� RI� 376'� DQG� VXLFLGDOLW\��
VSHFL¿FDOO\�LQ�DGROHVFHQFH��LV�VWLOO�TXLWH�OLPLWHG��

6WUHVVIXO� OLIH� HYHQWV� VXFK� DV� SK\VLFDO� DQG� VH[XDO� DEXVH��
DQG�UHODWLRQVKLS�SUREOHPV�DUH�DPRQJ�WKH�OLVW�RI�LPSRUWDQW�ULVN�

IDFWRUV�IRU�VXLFLGH�DV�ZHOO�DV�376'�>��@��2WKHU�LPSRUWDQW�ULVN�
IDFWRUV�DQG�ZDUQLQJ�VLJQV�IRU�VXLFLGDOLW\�LQ�DGROHVFHQFH�LQFOXGH�
SULRU� VXLFLGDO� EHKDYLRU�� SV\FKRSDWKRORJ\�� IDPLO\� KLVWRU\� RI�
VXLFLGDO�EHKDYLRU��DQG�ORZ�VRFLR�HFRQRPLF�VWDWXV��'XH�WR�WKH�
KLJK�DVVRFLDWLRQ�RI�WKHVH�HYHQWV��LW�LV�RIWHQ�GLI¿FXOW�WR�VHSDUDWH�
RXW�HDFK�IDFWRU�DV�LW�SHUWDLQV�WR�VXLFLGDOLW\�>���������@��

7KH� SUHYDOHQFH� RI� DGROHVFHQW� 376'� LV� QRUPDOO\�
DSSUR[LPDWHO\� ���� +RZHYHU�� WKLV� 376'� UDWH� ULVHV� WR� RYHU�
���� LQ�SRSXODWLRQV�RI� DGROHVFHQWV�ZLWK� FRPRUELG�HPRWLRQDO�
GLVRUGHUV� >��@�� $PRQJ� WKLV� SRSXODWLRQ� RI� DGROHVFHQWV� ZLWK�
FRPRUELG�376'�DQG�HPRWLRQDO�GLVRUGHUV��RYHU�D�TXDUWHU�RI�WKH�
DGROHVFHQWV�VXUYH\HG�DOVR�UHSRUWHG�D�SDVW�VXLFLGH�DWWHPSW�>��@��
6XFK� DVVRFLDWHG� FRQGLWLRQV� LQFOXGH� WUDXPDWLF� JULHI�� FRQGXFW�
GLVRUGHU�� VXEVWDQFH� DEXVH�� D� IDPLO\� KLVWRU\� RI� VXLFLGH�� DQG�
RWKHU�JHQHUDO�SV\FKRSDWKRORJ\�>������@��+RZHYHU�WKH�FDXVDWLYH�
QDWXUH�RI�WKHVH�GLVRUGHUV�LV�QRW�FOHDU��

7KH� SV\FKRSDWKRORJLFDO� IHDWXUHV� WKDW� DUH� PRVW� OLNHO\� WR�
SUHVHQW� WKHPVHOYHV� LQ�DVVRFLDWLRQ�ZLWK�376'�DQG�VXLFLGDOLW\�
DUH�PRRG�GLVRUGHUV�VXFK�DV�GHSUHVVLRQ��ERUGHUOLQH�SHUVRQDOLW\�
GLVRUGHU�DQG�ELSRODU�GLVRUGHU�>�������������@��$�IDPLO\�KLVWRU\�
RI� VXLFLGH� PD\� DOVR� OHDG� WR� D� JUHDWHU� FKDQFH� RI� DGROHVFHQW�
VXLFLGH�DQG�376'��ZKLFK�PD\�EH�GXH�WR�JHQHWLF�IDFWRUV�DQG�RU�
D�IDPLO\�PHPEHUV�VXLFLGH�EHLQJ�WKH�LQLWLDWLQJ�WUDXPDWLF�HYHQW�
OHDGLQJ�WR�376'�DQG�VXLFLGDOLW\�>��@��

7KH�SKHQRPHQRQ�RI�FRQWDJLRQ�LV�DOVR�DQ�LPSRUWDQW�IDFWRU�
WR�DFFRXQW�IRU�LQ�WHHQDJH�VXLFLGHV��RIWHQ�RFFXUULQJ�LQ�FOXVWHUV�
RI�DGROHVFHQWV� WKDW� OLYH� LQ�FORVH�SUR[LPLW\�DQG�RU�NQRZ�HDFK�
RWKHU�� ZLWK� WKH�PHWKRG� RI� VXLFLGH� RIWHQ� EHLQJ�PLPLFNHG� E\�
µFRS\FDW¶�VXLFLGH�DWWHPSWHUV�>��@��

,PSXOVLYLW\�LV�DQRWKHU�IHDWXUH�WKDW�LV�FRPPRQO\�DVVRFLDWHG�
ZLWK� FRPSOHWHG� VXLFLGH� LQ� DGROHVFHQWV� >��@�� 6LQFH� RQH� RI�
WKH� IHDWXUHV� RI� 376'� LV� LPSXOVLYLW\� DQG� RXWEXUVWV� RI� DQJHU��
WKLV� IHDWXUH� KDV� EHHQ� K\SRWKHVL]HG� WR� EH� UHVSRQVLEOH� IRU� WKH�
KHLJKWHQHG�VXLFLGH�ULVN�LQ�WKLV�JURXS�>��@��%RWK�VXLFLGDOLW\�DQG�
LPSXOVLYLW\�DUH�DVVRFLDWHG�ZLWK�LPSDLUHG�VHURWRQHUJLF�IXQFWLRQ�
DQG�KDYH�EHHQ�IRXQG�WR�KDYH�JHQHWLF�FRUUHODWHV�>�����@��7KHUH�
LV�VRPH�HYLGHQFH�RI�RUELWRSUHIURQWDO�G\VIXQFWLRQ�DQG�GHFUHDVHG�
LQKLELWLRQ� LQ� SDWLHQWV� ZLWK� 376'� >�����@�� .RWOHU� HW� DO�� >��@�
IRXQG� WKDW�SDWLHQWV�ZLWK�376'�DQG� LPSXOVLYLW\�KDG�D�KLJKHU�
ULVN� IRU� VXLFLGDO� EHKDYLRU� FRPSDUHG� ZLWK� DQ[LRXV� SDWLHQWV�
ZLWKRXW� 376'� DQG� WR� QRUPDO� FRQWUROV�� 7KHVH� ¿QGLQJV� PD\�
LQGLFDWH�WKH�SUHVHQFH�RI�XQGHUO\LQJ�JHQH�VWUXFWXUHV�UHVSRQVLEOH�
IRU� FRQWULEXWLQJ� WR� WKH� GHYHORSPHQW� RI� ERWK� VXLFLGDOLW\� DQG�
LPSXOVLYLW\�

68,&,'$/� %(+$9,25� ,1�$'2/(6&(176�:,7+�
376'

:KLOH�VXLFLGDO�LGHDWLRQ�KDV�PDLQWDLQHG�VLPLODU�ULVN�IDFWRUV�
DFURVV�JHQGHU�DQG�VXLFLGH�DWWHPSW�OHWKDOLW\��VXLFLGH�DWWHPSWHUV�
WHQG� WR� EH� IHPDOHV�� ZKR� XVH� ORZ�OHWKDOLW\� PHWKRGV� ZKLOH�
VXLFLGH�FRPSOHWHUV�DUH�PRUH�RIWHQ�PDOHV��ZKR�KDYH�PDGH�KLJK�
OHWKDOLW\�DWWHPSWV�>������@��

7KH� IDFW� WKDW� 376'� �VSHFL¿FDOO\� IHHOLQJV� RI� JXLOW� DQG�
VHOI� EODPH�� DQG� VXLFLGH� VKDUH� VRPH� FRPPRQ� ELRORJLFDO�
VXEVWUDWH��PRVW� LPSRUWDQWO\��VHURWRQHUJLF�G\VUHJXODWLRQ��PD\�
FRQWULEXWH� WR� WKH� KHLJKWHQHG� VXLFLGH� ULVN� DQG� UDWH� >�����@��
0RUH�VSHFL¿FDOO\��)UDQFLQH�DQG�FROOHDJXHV�IRXQG�VLJQL¿FDQW�
$VVRFLDWLRQV�EHWZHHQ�WKH�KXPDQ�VHURWRQLQ�WUDQVSRUWHU�SURWHLQ�
���+773/5�� FRQWURO� UHJLRQ� SRO\PRUSKLVP�ZLWK� DOFRKROLVP�
DQG� FRPRUELG� GLVRUGHUV� �VSHFL¿FDOO\� GHSUHVVLRQ� DQG� GUXJ�

9RO������1R����������$SULO %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��
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XVH���DQG�QRWHG�WKDW�WKLV�VDPH�IXQFWLRQDO�SRO\PRUSKLVP�ZDV�
DOVR� IRXQG� WR�PRGHUDWH� WKH� LQÀXHQFH�RI� VWUHVVIXO� OLIH� HYHQWV�
RQ�GHSUHVVLRQ�DQG�VXLFLGDOLW\�>��@��7KHVH�ELRORJLFDO�¿QGLQJV�
PD\� VXJJHVW� WKDW� DOFRKROLVP� DQG�RU� GHSUHVVLRQ� PD\� DFW� WR�
PRGHUDWH� WKH� LQÀXHQFH� RI� VWUHVVIXO� OLIH� HYHQWV� DQG� OHDG� WR�
HYHQWXDO� VXLFLGDOLW\� LQ� WKH� IRUP� RI� D� VHOI�PHGLFDWLRQ�PRGHO�
RU� WKDW� VXLFLGH� ULVN� LV� KLJKHU� LQ� WKHVH� LQGLYLGXDOV� EHFDXVH�
RI� UHODWHG� SV\FKLDWULF� FRQGLWLRQV�� 7KHVH� ¿QGLQJV� PD\� DOVR�
LQGLFDWH� WKDW� DOFRKROLVP�� GHSUHVVLRQ� DQG� VXLFLGDOLW\�PD\� DOO�
VWHP� IURP�D� FRPPRQ�JHQHWLF� DQG�RU�QHXURELRORJLFDO�EDVLV���
+RZHYHU�� IXUWKHU� ELRORJLFDO� UHVHDUFK� LV� FHUWDLQO\� QHHGHG� WR�
EROVWHU�WKHVH�K\SRWKHVHV�

$�UHFHQW�DUWLFOH�E\�%HQ�<D¶DFRY�DQG�$PLU�>��@�VHW�RXW�WR�
GLVFRYHU�WKH�VSHFL¿F�FRQVWHOODWLRQ�RI�376'�V\PSWRPV�WKDW�PD\�
KHOS� SUHGLFW� VXLFLGH� ULVN��7KHLU� UHVXOWV� LQGLFDWHG� WKDW� VXLFLGH�
ULVN�ZDV�SUHGLFWHG�E\�KLJK� OHYHOV�RI�GHSUHVVLRQ�DQG�KRVWLOLW\�
DQG� VXJJHVWHG� WKDW� DYRLGDQFH�PD\� VHUYH� DV� D� EXIIHU� DJDLQVW�
VXLFLGH�ULVN��ZKLOH�KLJK�OHYHOV�RI�DURXVDO�PD\�LQFUHDVH�VXLFLGH�
ULVN��:KLOH�WKHVH�HYDOXDWLRQV�ZHUH�QRW�VSHFL¿F�WR�DGROHVFHQWV��
WKHVH�FRSLQJ�VW\OHV�DUH�FRQVLVWHQW�ZLWK�WKH�FRSLQJ�VW\OHV�IRXQG�
DPRQJ�RWKHU�SRSXODWLRQV�DW�ULVN�IRU�VXLFLGH�>��@��EXW�KDYH�\HW�
QRW�EHHQ�DQDO\]HG�LQ�VSHFL¿FDOO\�DGROHVFHQW�SRSXODWLRQV��7KLV�
PD\�DOVR�EH�UHODWHG�WR�QHXURORJLFDO�FRQGLWLRQV��SRVVLEO\�UHODWHG�
WR�GHSUHVVLRQ�DQG�RU�WUDXPDWLF�JULHI�

,Q�D�PRUH�DGROHVFHQW�VSHFL¿F�VWXG\��0D]]D�>�@�LQYHVWLJDWHG�
WKH� UHODWLRQVKLS� EHWZHHQ� 376'� V\PSWRPRORJ\� DQG� VXLFLGDO�
EHKDYLRU�LQ�DQ�XUEDQ�KLJK�VFKRRO�VHWWLQJ��$IWHU�FRQWUROOLQJ�IRU�
GHSUHVVLRQ�DQG�JHQGHU��LW�ZDV�IRXQG�WKDW�376'�V\PSWRPRORJ\�
ZDV�VLJQL¿FDQWO\�UHODWHG�WR�VXLFLGDO�LGHDWLRQ�DQG�VKRZHG�D�WUHQG�
WRZDUG�VXLFLGDO�KLVWRU\��)XUWKHUPRUH��DGROHVFHQWV�ZLWK�KLJKHU�
OHYHOV� RI� 376'� V\PSWRPV�ZHUH� VLJQL¿FDQWO\�PRUH� OLNHO\� WR�
UHSRUW� FRPRUELG� VXLFLGDO� LGHDWLRQ�� �7KHVH� UHVXOWV� OHDG� WR� WKH�
EHOLHI� WKDW� WKHUH� LV� VRPH� LQKHUHQW� FRQQHFWLRQ�EHWZHHQ�376'�
DQG�VXLFLGDOLW\�WKDW�FDQQRW�EH�H[SODLQHG�E\�JHQGHU��GHSUHVVLRQ��
RU�VXEVWDQFH�DEXVH�DORQH��+RZHYHU��ZKDW�H[DFWO\�WKH�QDWXUH�RI�
WKLV�FRUUHODWLRQ�LV�UHPDLQV�XQFOHDU�

$� VWXG\� FRQGXFWHG� RQ� ��� LQQHU� FLW\� \RXWK� IRXQG� WKDW�
H[SRVXUH� WR� YLROHQFH� ZDV� VLJQL¿FDQWO\� UHODWHG� WR� 376'�
V\PSWRPRORJ\�� HYHQ�ZKHQ� GHSUHVVLRQ�� VXLFLGDO� LGHDWLRQ� DQG�
GHPRJUDSKLF�IHDWXUHV�ZHUH�FRQWUROOHG�IRU�>��@��7KHVH�PD\�WKHQ�
OHDG� WR�VXLFLGDOLW\�DQG�GHSUHVVLRQ��ZLWK�H[SRVXUH� WR�YLROHQFH�
EHLQJ�DQ�LQGLUHFW�UDWKHU�WKDQ�D�GLUHFW�FDXVH�RI�VXLFLGDOLW\�DQG�
GHSUHVVLRQ� DV� SUHYLRXVO\� WKRXJKW� >��@�� :KLOH� SUHOLPLQDU\��
0D]]D�DQG�5H\QROGV� >��@�¿QGLQJV�VXJJHVW� WKDW� WKHVH� IDFWRUV�
KDSSHQ�VHTXHQWLDOO\�EHJLQQLQJ�ZLWK� WKH�H[SRVXUH� WR�YLROHQFH�
WKDW�UHVXOWV�LQ�376'�DQG�WKHQ�FDXVHV�VXLFLGDOLW\�DQG�GHSUHVVLRQ�

75($70(17�$1'�35(9(17,21�2)�$'2/(6&(17�
376'�$1'�68,&,'$/�%(+$9,25�

'XH� WR� WKH� SUHYDOHQFH� RI� FRPRUELG� GLDJQRVHV� DPRQJ�
DGROHVFHQWV� SUHVHQWLQJ� ZLWK� 376'� DQG� VXLFLGDO� LGHDWLRQ��
FOLQLFLDQV�VKRXOG�FRQGXFW�D�IXOO�SV\FKLDWULF�VFUHHQLQJ�ZKHQHYHU�
DQ� DGROHVFHQW� LQLWLDWHV� WKHUDS\�� ,Q� JHQHUDO�� DGROHVFHQWV� ZLWK�
FRPRUELG� GLVRUGHUV� SUHVHQW� PDQ\� WUHDWPHQW� FKDOOHQJHV�
EHFDXVH� RI� WKHLU� IUHTXHQW� LQYROYHPHQW� LQ� PXOWLSOH� VHUYLFH�
V\VWHPV��PHQWDO�KHDOWK��VFKRRO��DQG�MXYHQLOH�MXVWLFH�V\VWHPV��
DQG�WKHLU�VWUXJJOH�WR�WUDQVLWLRQ�LQWR�DGDSWLYH�DGXOW�UROHV�>��@��,W�
LV�DOVR�LPSRUWDQW�WR�DVVHVV�IRU�RWKHU�VXLFLGH�ULVN�IDFWRUV��VXFK�
DV� IDPLO\� DQG� IULHQGV¶� KLVWRU\�RI� VXLFLGH�� LPSXOVLYLW\��PHDQV�
DFFHVV��HWF�

3V\FKRWKHUDS\
:KLOH� WKHUH� DUH� D� VHOHFWLRQ� RI� SV\FKRWKHUDS\� WUHDWPHQWV�

XVHG� IRU� VXLFLGDO� SRSXODWLRQV� �LQFOXGLQJ� SV\FKRDQDO\WLF��
GLDOHFWLFDO� EHKDYLRUDO� JURXS� WKHUDSLHV� DQG� IDPLO\�IRFXVHG�
WKHUDSLHV��� &%7� DQG� '%7� DUH� WKH� RQO\� SV\FKRWKHUDS\�
WUHDWPHQWV� WKDW� KDYH� VKRZQ� FRQVLVWHQW� UHVXOWV� LQ� GHFUHDVLQJ�
VXLFLGDO�EHKDYLRU�LQ�DGXOWV�ZLWK�376'�>����������@��

:LWKLQ� FRJQLWLYH� DQG� EHKDYLRUDO� WKHUDS\�� VWUXFWXUHG� LW� LV�
LPSRUWDQW�WR�ORRN�DW�VSHFL¿F�FRSLQJ�VW\OHV��DQG�FXUUHQW�OHYHOV�
RI� SODVWLFLW\� RI� 376'�SDWLHQWV� LQ� RUGHU� WR� EHWWHU� SUHGLFW� DQG�
GHFUHDVH�SV\FKRSDWKRORJ\�DQG�VXLFLGH�ULVN�>������@��,W�LV�DOVR�
HQFRXUDJHG�WR�LQFOXGH�PRWLYDWLRQDO�VWUDWHJLHV��SV\FKRHGXFDWLRQ�
WR� UHGXFH� VWLJPD�� DQG� WR� DVVLVW� WKH� DGROHVFHQW� LQ� LGHQWLI\LQJ�
UHDVRQV� IRU� OLYLQJ� �H�J��� LPSRUWDQW� UHODWLRQVKLSV� ZLWK� IDPLO\�
DQG� IULHQGV�� EHOLHIV� WKDW� DUH� EDUULHUV� WR� VHOI�KDUP�� IXWXUH� OLIH�
RSSRUWXQLWLHV���DQG�DGDSWLYH�FRSLQJ�VWUDWHJLHV�>��@�

%HKDYLRUDOO\�� DOWHUQDWLYH� VROXWLRQV� DQG� D� VDIHW\� SODQ�
VKRXOG�DOVR�EH�GLVFXVVHG�DV�D�SULRULW\�LQ�WUHDWPHQW��VXFK�DV�D�
SODQ�UHJDUGLQJ�ZKDW�WR�GR�RU�ZKR�WR�FDOO��LH��D�VXLFLGH�KRWOLQH��
QH[W�WLPH�D�VXLFLGDO�DGROHVFHQW�JHWV�WKH�XUJH�WR�FRPPLW�VXLFLGH�
>��@��7KLV�PD\�DOVR�LQYROYH�WKH�DGROHVFHQWV�QHHG�WR�UHFRJQL]H�
WKRXJKWV� RU� HYHQWV� WKDW� HOLFLW� 376'� V\PSWRPRORJ\�� DQG�
WKHUHIRUH�UHFRJQL]H�ZKHQ�WR�VHHN�KHOS��

3KDUPDFRWKHUDS\
7KH� WZR� PRVW� FRPPRQ� PHGLFDWLRQV� IRU� 376'� DQG�

VXLFLGDOLW\�DUH�VHOHFWLYH�VHURWRQLQ�UHXSWDNH�LQKLELWRUV��665,V��
DQG�WULF\FOLF�DQWLGHSUHVVDQWV��7&$V��>�����@��7KH�WZR�FXUUHQWO\�
DSSURYHG�SKDUPDFRORJLFDO� WUHDWPHQWV�LQ�WKH�8�6��IRU�WUHDWLQJ�
DGXOWV�ZLWK�376'�DUH�VHUWUDOLQH��=RORIW��DQG�SDUR[HWLQH��3D[LO��
>������@��

7KH�GLI¿FXOW\�LQ�SUHVFULELQJ�WKHVH�PHGLFDWLRQV��KRZHYHU��
IRU�DGROHVFHQWV�ZLWK�FRPRUELG�376'�DQG�VXLFLGDOLW\�FDPH�LQ�
�����ZKHQ�WKH�)'$�SODFHG�D�EODFN�ER[�ZDUQLQJ�RQ�SDUR[HWLQH�
GXH� WR� D� VWXG\� WKDW� IRXQG� LQFUHDVHG� VXLFLGH� UDWHV� �E\� �����
FRPSDUHG� WR� D� SODFHER� JURXS� RI� DGROHVFHQW� SRSXODWLRQV�
>��@���)RU�WKLV�UHDVRQ��SD[LO�KDV�DFWXDOO\�EHHQ�EDQQHG�IRU�XVH�
E\� DGROHVFHQWV� LQ� WKH� 8QLWHG� .LQJGRP� >��@�� 7KLV� VWDWLVWLF�
VFDUHG� SK\VLFLDQV� VR� PXFK� WKDW� WKH\� SUDFWLFDOO\� VWRSSHG�
SUHVFULELQJ� DQWLGHSUHVVDQWV� IRU� FKLOGUHQ� DQG� DGROHVFHQWV� LQ�
WKH� \HDU� IROORZLQJ� )HEUXDU\�� ����� >��@�� EXW� WKLV� GHFUHDVH�
LQ� SUHVFULELQJ� 665,¶V� WR� DGROHVFHQW� SRSXODWLRQV� DFWXDOO\�
UHVXOWHG�LQ�DQ�LQFUHDVH�LQ�DGROHVFHQW�VXLFLGHV�LQ�ERWK�+ROODQG�
DQG� $PHULFD� LQ� WKH� LPPHGLDWHO\� SUHFHGLQJ� \HDUV� >��@��
7KHUHIRUH�� ZKLOH� FOLQLFLDQV� VKRXOG� EH� FDUHIXO� DQG� PRQLWRU�
WKHLU� DGROHVFHQW� SDWLHQWV� VXLFLGDO� LGHDWLRQ� FORVHO\�� WKH\�
VKRXOG� QRW� EH� RYHUO\� KHVLWDQW� WR� SUHVFULEH� DQWLGHSUHVVDQWV�
WR�DGROHVFHQWV�ZLWK�376'�IRU�ZKRP�WKHVH�PHGLFDWLRQV�PD\�
YHU\�ZHOO�EH�ZDUUDQWHG�>������@�

6RFLHWDO�DQG�)DPLO\�)DFWRUV
7KH�¿UVW�VWHS�WR�SUHYHQWLQJ�VXLFLGH�DQG�376'�V\PSWRPRORJ\�

DPRQJ� DGROHVFHQWV� LV� OLNHO\� WR� WDNH� SODFH� ZLWKLQ� VFKRRO� RU�
KRPH�VHWWLQJV��7KLV�VWHS�LV�WKDW�RI�UHFRJQL]LQJ�WKH�V\PSWRPV�RI�
HDFK�GLVRUGHU�DQG�SUHYHQWLQJ�IXUWKHU�GHWHULRUDWLRQ�LQWR�376'�
V\PSWRPV� DQG�RU� VXLFLGDO� EHKDYLRU�� 7KLV� LQFOXGHV� VXLFLGH�
ULVN� VFUHHQLQJ�� WHDFKHU� DQG� SDUHQW� HGXFDWLRQ�� DQG� NHHSLQJ�
VWXGHQWV� LQ� VFKRRO� >��@��%DVHG� RQ�PXOWLSOH�PHWD�DQDO\VHV�� LW�
KDV�EHHQ�UHFRPPHQGHG�WKDW�VFKRROV�XVH�DQ�HPSLULFDOO\�VRXQG�
WKHRUHWLFDO�PRGHO�RI�VXLFLGDOLW\�VXFK�DV�WKDW�RI�PHQWDO�LOOQHVV�
RU� SV\FKRSDWKRORJ\�� DQG� LQFRUSRUDWH� VXFK� SURJUDPV� LQWR� D�
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3RVWWUDXPDWLF�VWUHVV�GLVRUGHU�DQG�DGROHVFHQW�VXLFLGDO�EHKDYLRU��QHXURELRORJLFDO�DQG�FOLQLFDO�DVSHFWV

ODUJHU�VFKRRO�FXUULFXOXP�>������@��5HJDUGLQJ�SV\FKRHGXFDWLRQ��
VSHFL¿F� DQG� VHSDUDWH� HGXFDWLRQ� LQLWLDWLYHV� DUH� QHHGHG� IRU�
WHDFKHUV��SDUHQWV��IULHQGV�RI�DW�ULVN�DGROHVFHQWV��DFWXDO�DW�ULVN�
DGROHVFHQWV��DQG�VRFLHW\�DW� ODUJH�UHJDUGLQJ�KRZ�WR�FRSH�ZLWK�
376'�DQG�VXLFLGDO�WHQGHQFLHV�LQGLYLGXDOO\�DQG�LQ�FRPRUELGLW\�
>��@�

6RFLHWDO� DQG� IDPLO\� YDOXHV� KDYH� EHHQ� DOVR� VKRZQ� WR�
LQÀXHQFH�WKH�SUHVHQFH�RI�VXLFLGDOLW\�LQ�DGROHVFHQW�SRSXODWLRQV�
>���������@��,W�LV�DOVR�ORJLFDO�WR�VXJJHVW�WKDW�WKH�SUHVHQFH�DQG�

H[WHQW� RI� IDPLO\� YDOXHV� DQG� VRFLHWDO� VXSSRUW� PD\� KDYH� DQG�
LPSDFW� RQ� GHFUHDVLQJ� VXLFLGDO� WHQGHQFLHV� DV� ZHOO� DV� RWKHU�
IDFWRUV�WKDW�PD\�OHDG�WR�VXLFLGDOLW\�LQ�DGROHVFHQW�SRSXODWLRQV�
FURVV�FXOWXUDOO\��LH��$2'�XVH��GHOLQTXHQF\�HWF���

3DUHQWV¶�DWWLWXGHV�WRZDUG�WUHDWPHQW�KDYH�DOVR�EHHQ�VKRZQ�
WR� VLJQL¿FDQWO\� GHFUHDVH� WKHUDS\� GURS� RXW� UDWHV� RI� VXLFLGDO�
DGROHVFHQWV�� ,I� SDUHQWV� UDWHG� VSHFL¿F� WUHDWPHQWV� DV� KHOSIXO��
WKH\�ZHUH�PRUH�OLNHO\�WR�IDFLOLWDWH� WKHLU�FKLOG¶V� WHFKQLFDO�DQG�
¿QDQFLDO�DELOLW\�WR�DWWHQG�WKHUDS\�LQ�WKH�ORQJ�UXQ�>��@��

5()(5(1&(6�

��� 'H\NLQ� (<�� 3RVWWUDXPDWLF� VWUHVV� GLVRUGHU� LQ� FKLOGKRRG� DQG� DGROHVFHQFH�� D� UHYLHZ��0HGVFDSH�
3V\FKLDWU\�DQG�0HQWDO�+HDOWK�H-RXUQDO������������KWWS���ZZZ�PHGVFDSH�FRP�YLHZDUWLFOH��������

��� &XIIH� 63��$GG\� &/�� *DUULVRQ� &=��:DOOHU� -/�� -DFNVRQ� ./�� 0F.HRZQ� 5(�� &KLODSSDJDUL� 6��
3UHYDOHQFH�RI�376'� LQ� D� FRPPXQLW\� VDPSOH�RI�ROGHU� DGROHVFHQWV�� -�$P�$FDG�&KLOG�$GROHVF�
3V\FKLDWU\���������������±���

��� 7HUU� /&�� &KRZFKLOOD� UHYLVLWHG�� WKH� HIIHFWV� RI� SV\FKLF� WUDXPD� IRXU� \HDUV� DIWHU� D� VFKRRO�EXV�
NLGQDSSLQJ��$P�-�3V\FKLDWU\��������������±������

��� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RQ�PHQWDO�GLVRUGHUV��IRXUWK�
HGLWLRQ��'60�,9���:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�3UHVV�������

��� 3D[WRQ�.&��5RELQVRQ�:/��6KDK�6��6FKRHQ\�0(��3V\FKRORJLFDO�GLVWUHVV�IRU�$IULFDQ�$PHULFDQ�
DGROHVFHQW�PDOHV��H[SRVXUH�WR�FRPPXQLW\�YLROHQFH�DQG�VRFLDO�VXSSRUW�DV�IDFWRUV��&KLOG�3V\FKLDWU\�
DQG�+XPDQ�'HYHORSPHQW���������������±����

��� 0D]]D�--��7KH�5HODWLRQVKLS�EHWZHHQ�SRVWWUDXPDWLF�VWUHVV�V\PSWRPRORJ\�DQG�VXLFLGDO�EHKDYLRU�LQ�
VFKRRO�EDVHG�D$GROHVFHQWV��6XLFLGH�DQG�/LIH���7KUHDWHQLQJ�%HKDYLRU��������������±����

��� 6WDP� 5�� 376'� DQG� VWUHVV� VHQVLWL]DWLRQ�� $� WDOH� RI� EUDLQ� DQG� ERG\� 3DUW� ��� +XPDQ� VWXGLHV��
1HXURVFLHQFH�DQG�%LREHKDYLRUDO�5HYLHZV������������±����

��� &KDUQH\� '6�� 3V\FKRELRORJLFDO� PHFKDQLVPV� RI� UHVLOLHQFH� DQG� YXOQHUDELOLW\�� LPSOLFDWLRQV� IRU�
VXFFHVVIXO�DGDSWDWLRQ�WR�H[WUHPH�VWUHVV��$P�-�3V\FKLDWU\�����������������±����

��� .LWD\DPD�1��9DFFDULQR�9��.XWQHU�0��:HLVV�3��%UHPQHU�-'��0DJQHWLF�UHVRQDQFH�LPDJLQJ��05,��
PHDVXUHPHQW�RI�KLSSRFDPSDO�YROXPH�LQ�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��$�PHWD�DQDO\VLV��-RXUQDO�
RI�$IIHFWLYH�'LVRUGHUV��������������±����GRL����������M�MDG�������������

���� 'H� %HOOLV� 0'�� +DOO� -�� %RULQJ� $0�� )UXVWDFL� .�� 0RULW]� *�� $� SLORW� ORQJLWXGLQDO� VWXG\� RI�
KLSSRFDPSDO�YROXPHV�LQ�SHGLDWULF�PDOWUHDWPHQW�UHODWHG�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��%LRORJLFDO�
3V\FKLDWU\���������������±�����GRL����������6���������������������

���� 3DFH� 7::�� +HLP� &0�� $� VKRUW� UHYLHZ� RQ� WKH� SV\FKRQHXURLPPXQRORJ\� RI� SRVWWUDXPDWLF�
VWUHVV� GLVRUGHU�� )URP� ULVN� IDFWRUV� WR� PHGLFDO� FRPRUELGLWLHV�� %UDLQ�� %HKDYLRU�� DQG� ,PPXQLW\�
�����������������GRL���������M�EEL�������������

���� %HQ�(OL\DKX�6��6KDNKDU�*��3DJH�**��6WHIDQVNL�9��6KDNKDU�.��6XSSUHVVLRQ�RI�1.�FHOO�DFWLYLW\�DQG�
RI�UHVLVWDQFH�WR�PHWDVWDVLV�E\�VWUHVV��$�UROH�IRU�DGUHQDO�FDWHFKRODPLQHV�DQG�EHWD�DGUHQRFHSWRUV��
1HXURLPPXQRPRGXODWLRQ�����������±�����

���� =D\IHUW�&��'XPV�$5��)HUJXVRQ�5-��+HJHO�07��+HDOWK�IXQFWLRQLQJ�LPSDLUPHQWV�DVVRFLDWHG�ZLWK�
SRVWWUDXPDWLF� VWUHVV� GLVRUGHU�� DQ[LHW\� GLVRUGHUV�� DQG� GHSUHVVLRQ��7KH� -RXUQDO� RI�1HUYRXV� DQG�
0HQWDO�'LVHDVH�������������±�����

���� �$PLU�0��.DSODQ�=��(IURQL�5��.RWOHU�0��6XLFLGH�ULVN�DQG�FRSLQJ�VW\OHV�LQ�SRVWWUDXPDWLF�VWUHVV�
GLVRUGHU�SDWLHQWV��3V\FKRWKHUDS\�DQG�3V\FKRVRPDWLFV�����������±����

���� 0D]]D� --��<RXWK� VXLFLGDO� EHKDYLRU��$� FULVLV� LQ� QHHG� RI� DWWHQWLRQ�� ,Q��9LOODUUXHO� )$�� /XVWHU�7��
HGLWRUV��$GROHVFHQW�0HQWDO�+HDOWK��*UHHQZRRG�3XEOLVKLQJ�*URXS��������SS�����±�����

���� �%XUQV�&'��&RUWHOO�5�:DJQHU�%0��7UHDWPHQW�FRPSOLDQFH�LQ�DGROHVFHQWV�DIWHU�DWWHPSWHG�VXLFLGH��
D���\HDU�IROORZ�XS�VWXG\��-�$P�$FDG�&KLOG�$GROHVF�3V\FKLDWU\������������±�����

���� 0HXVHU� .7�� 7DXE� -�� 7UDXPD� DQG� 376'� DPRQJ� DGROHVFHQWV� ZLWK� VHYHUH� HPRWLRQDO� GLVRUGHUV�
LQYROYHG�LQ�PXOWLSOH�VHUYLFH�V\VWHPV��3V\FKLDWULF�6HUYLFHV������������±����

���� 'LOVDYHU� &6�� %HQD]]L� )�� $NLVNDO� +6�� $NLVNDO� ..�� 3RVW�WUDXPDWLF� VWUHVV� GLVRUGHU� DPRQJ�
DGROHVFHQWV�ZLWK�ELSRODU�GLVRUGHU� DQG� LWV� UHODWLRQVKLS� WR� VXLFLGDOLW\��%ODFNZHOO�3XEOLVKLQJ�/WG�
��������������

���� 3ULJHUVRQ�+*��%ULGJH�-��0DFLHMHZVNL�3.��%HHU\�/&��5RVHQKHFN�5$��HW�DO��,QÀXHQFH�RI�WUDXPDWLF�
JULHI�RQ�VXLFLGDO�LGHDWLRQ�DPRQJ�\RXQJ�DGXOWV��$P�-�3V\FKLDWU\��������������±�����

���� +HUPDQ�-/��YDQ�GHU�.RON�%$��7UDXPDWLF�RULJLQV�RI�ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU��,Q��9DQ�GHU�
.RON�%$��HGLWRU��3V\FKRORJLFDO�7UDXPD��:DVKLQJWRQ��$PHULFDQ�3V\FKLDWULF�3UHVV��������

���� 0HOKHP� 10�� 'D\� 1�� 6KHDU� 0.�� 'D\� 5�� 5H\QROGV� &)�� %UHQW� '�� 7UDXPDWLF� JULHI� DPRQJ�
DGROHVFHQWV�H[SRVHG�WR�D�SHHU¶V�VXLFLGH��$P�-�3V\FKLDWU\��������������±�����

���� 6KDLQ� %1�� WKH� &RPPLWWHH� RQ� $GROHVFHQFH� 3HGLDWULF� &DUH�� 6XLFLGH� DQG� VXLFLGH� DWWHPSWV� LQ�
DGROHVFHQWV��3HGLDWULFV�������������������ZZZ�SHGLDWULFV�RUJ�

���� -RKDQVVRQ� /�� /LQGTYLVW� 3�� (ULNVVRQ� $�� 7HHQDJH� VXLFLGH� FOXVWHU� IRUPDWLRQ� DQG� FRQWDJLRQ��
LPSOLFDWLRQV�IRU�SULPDU\�FDUH��%0&�)DPLO\�3UDFWLFH�������������GRL�������������������������
KWWS���ZZZ�ELRPHGFHQWUDO�FRP����������������

���� 0DFQHLO� -6�� ,PSXOVLYLW\� GULYHV� DGROHVFHQW� VXLFLGH� DWWHPSWV�� PRVW� VXLFLGH� DWWHPSWV� E\� WHHQV�
UHÀHFW�HPRWLRQDOO\�FKDUJHG��UDVK�EHKDYLRU��DQG�VXLFLGH�QRWHV�DUH�UDUH��,QWHUQDO�0HGLFLQH�1HZV�
��������������

���� 3DWWLM� 7�� 9DQGHUVFKXUHQ� /-0-�� 7KH� QHXURSKDUPDFRORJ\� RI� LPSXOVLYH� EHKDYLRXU�� 7UHQGV�
3KDUPDFRO�6FL���������������±����

���� 0DQQ�-��%UHQW�'$��$UDQJR�9��7KH�QHXURELRORJ\�DQG�JHQHWLFV�RI�VXLFLGH�DQG�DWWHPSWHG�VXLFLGH��$�
IRFXV�RQ�WKH�VHURWRQHUJLF�V\VWHP��1HXURSV\FKRSKDUPDFRORJ\������������±����

���� )XVDU�3ROL� 3�� $OOHQ� 3�� &RUWHVL� 0�� $FXWH� WU\SWRSKDQ� GHSOHWLRQ� DQG� VXLFLGDOLW\�� -RXUQDO� RI�
3V\FKRSK\VLRORJ\��������������±����GRL����������������������������

���� 'LOHR�-)��%UHZHU�:-��+RSZRRG�0��$QGHUVRQ�9��&UHDPHU�0��2OIDFWRU\�LGHQWL¿FDWLRQ�G\VIXQFWLRQ��
DJJUHVVLRQ� DQG� LPSXOVLYLW\� LQ�ZDU� YHWHUDQV�ZLWK� SRVW�WUDXPDWLF� VWUHVV� GLVRUGHU�� 3V\FKRO�0HG�
��������������±����

���� &DVDGD�-+��5RDFKH�-'��%HKDYLRUDO�LQKLELWLRQ�DQG�DFWLYDWLRQ�LQ�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��-�
1HUY�0HQW�'LV����������������±����

���� .RWOHU�0�� ,DQFX� ,�� (IURQL� 5��$PLU�0��$QJHU�� LPSXOVLYLW\�� VRFLDO� VXSSRUW� DQG� VXLFLGH� ULVN� LQ�
SDWLHQWV�ZLWK�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��-�1HUY�0HQW�'LV�������������±�����

���� $QGHUVRQ�51��'HDWKV��/HDGLQJ�&DXVHV�IRU�������+\DWWVYLOOH��0'��1DWLRQDO�&HQWHU�IRU�+HDOWK�
6WDWLVWLFV��1DWLRQDO�9LWDO�6WDWLVWLFV�5HSRUW��������������

���� $URUD�5&��0HOW]HU�+<��6HURWRQHUJLF�PHDVXUHV�LQ�WKH�EUDLQV�RI�VXLFLGH�YLFWLPV����+7��ELQGLQJ�
VLWHV�LQ�WKH�IURQWDO�FRUWH[�RI�VXLFLGH�YLFWLPV�DQG�FRQWURO�VXEMHFWV��$P�-�3V\FKLDWU\�������������±
�����

���� 9DQ�GHU�.RON�%$��'U\IXVV�'��0LFKDHOV�0��6KHUD�'��%HUNRZLW]�%��)LVOHU�5��HW�DO��)OXR[HWLQH�LQ�
SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��-�&OLQ�3V\FKLDWU\������������±�����

���� +HQGLQ�+��+DVV�$3��6XLFLGH�DQG�JXLOW�DV�PDQLIHVWDWLRQV�RI�376'�LQ�9LHWQDP�&RPEDW�9HWHUDQV��
$P�-�3V\FKLDWU\�������������±�����

���� 0DUTXHV�)=&��+XW]�0+��%DX�&+'�� ,QÀXHQFH�RI� WKH�VHURWRQLQ� WUDQVSRUWHU�JHQH�RQ�FRPRUELG�
GLVRUGHUV�DPRQJ�DOFRKRO�GHSHQGHQW�LQGLYLGXDOV��3V\FKLDWULF�*HQHWLFV������������±����

���� &DVSL�$��6XJGHQ�.0��7HUULH�(��7D\ORU�$��&UDLJ�,:��+DUULQJWRQ�+��HW�DO��,QÀXHQFH�RI�/LIH�6WUHVV�RQ�
'HSUHVVLRQ��0RGHUDWLRQ�E\�D�3RO\PRUSKLVP�LQ�WKH���+77�*HQH��6FLHQFH��������������������

���� %HQ�<D¶DFRY�<��$PLU�0��3RVWWUDXPDWLF�V\PSWRPV�DQG�VXLFLGH�ULVN��3HUVRQDOLW\�DQG�,QGLYLGXDO�
'LIIHUHQFHV�������������±�����

���� +RUHVK�1��5ROQLFN�7��,DQFX�,��'DQQRQ�3��/HSNLINHU�(��$SWHU�$��HW�DO��&RSLQJ�VW\OHV�DQG�VXLFLGH�
ULVN��$FWD�3V\FKLDWULFD�6FDQGLQDYLFD���������������±����

���� 0D]]D�--��5H\QROGV�:0��([SRVXUH�WR�YLROHQFH�LQ�\RXQJ�LQQHU�FLW\�DGROHVFHQWV��5HODWLRQVKLSV�
ZLWK� VXLFLGDO� LGHDWLRQ�� GHSUHVVLRQ�� DQG� 376'� V\PSWRPRORJ\�� -RXUQDO� RI� $EQRUPDO� &KLOG�
3V\FKRORJ\���������������±����

���� �6LQJHU�0,��$QJOLQ�70��6RQJ�/<��/XQJKRIHU��/��$GROHVFHQWV¶�H[SRVXUH�WR�YLROHQFH�DQG�DVVRFLDWHG�
V\PSWRPV�RI�SV\FKRORJLFDO�WUDXPD��-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ��������������
����

���� %XUFKDUG�-��&ODUN�5��7KH�UROH�RI� LQGLYLGXDOL]HG�FDUH� LQ�D�VHUYLFH�GHOLYHU\�V\VWHP�IRU�FKLOGUHQ�
DQG�DGROHVFHQWV�ZLWK�VHYHUHO\�PDODGMXVWHG�EHKDYLRU�� -RXUQDO�RI�0HQWDO�+HDOWK�$GPLQLVWUDWLRQ�
����������±���

���� 8�6�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��)'$�DSSURYHV�=RORIW�IRU�SRVWWUDXPDWLF�VWUHVV�
GLVRUGHU��)'$�7������)'$�7DON�3DSHU�������

���� 7DUULHU�1��7D\ORU�.��*RRGLQJ��3$��&RJQLWLYH�EHKDYLRUDO�LQWHUYHQWLRQV�WR�UHGXFH�VXLFLGH�EHKDYLRU��
$�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��%HKDYLRU�0RGL¿FDWLRQ�����������±�����

���� -DNXSFDN�0��9DUUD�� (0��7UHDWLQJ� ,UDT� DQG�$IJKDQLVWDQ�ZDU� YHWHUDQV�ZLWK� 376'�ZKR� DUH� DW�
KLJK� ULVN� IRU� VXLFLGH�� &RJQLWLYH� DQG� %HKDYLRUDO� 3UDFWLFH� �������������±���� GRL���������M�
FESUD������������

���� 8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��6XLFLGDOLW\�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�EHLQJ�WUHDWHG�ZLWK�
DQWLGHSUHVVDQW�PHGLFDWLRQV�� )'$�3;�/���3UHVFULELQJ� ,QIRUPDWLRQ�� ������ KWWS���ZZZ�IGD�JRY�
PHGZDWFK�VDIHW\������$XJB3,V�3D[LOB3,�SGI�

���� 8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��6XLFLGDOLW\�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�EHLQJ�WUHDWHG�ZLWK�
DQWLGHSUHVVDQW�PHGLFDWLRQV��)'$�3XEOLF�+HDOWK�$GYLVRU\��2FWREHU�����������KWWS���ZZZ�IGD�JRY�
FGHU�GUXJ�DQWLGHSUHVVDQWV�665,3+$�������KWP��

���� �(OLDV�0��)HZHU�FKLOGUHQ�EHLQJ�JLYHQ�DQWLGHSUHVVDQWV��86$�7RGD\�������KWWS���ZZZ�XVDWRGD\�
FRP�QHZV�KHDOWK������������FKLOGUHQ�DQWLGHSUHVVHQWVB[�KWP��

���� *LEERQV�5'��%URZQ�+��+XU�.��0DUFXV�60��%KDXPLN�'.��(UNHQV�-$��HW�DO��(DUO\�HYLGHQFH�RQ�
WKH�HIIHFWV�RI�UHJXODWRUV¶�VXLFLGDOLW\�ZDUQLQJV�RQ�665,�SUHVFULSWLRQV�DQG�VXLFLGH�LQ�FKLOGUHQ�DQG�
DGROHVFHQWV��$P�-�3V\FKLDWU\��������������±������

���� �*RDOV�DQG�REMHFWLYHV�IRU�DFWLRQ��5RFNYLOOH��0'��8�6��'HSDUWPHQW�RI�+HDWK�DQG�+XPDQ�6HUYLFHV��
1DWLRQDO�6WUDWHJ\�IRU�6XLFLGH�3UHYHQWLRQ��������

���� .DODIDW� -�� 6XLFLGDO� DSSURDFKHV� WR� \RXWK� VXLFLGH� SUHYHQWLRQ�� $PHULFDQ� %HKDYLRUDO� 6FLHQWLVW�
������������±���

���� +MHOPHODQG�+��$NRWLD�&6��2ZHQV�9��.QL]HN�%/��1RUGYLN�+��6FKURHGHU�5��HW�DO��6HOI�UHSRUWHG�
VXLFLGDO�EHKDYLRU�DQG�DWWLWXGHV�WRZDUG�VXLFLGH�DQG�VXLFLGH�SUHYHQWLRQ�DPRQJ�SV\FKRORJ\�VWXGHQWV�
LQ�*KDQD��8JDQGD��DQG�1RUZD\��&ULVLV��������������±���

���� &OHPHQWV� 3-�� 7HUURULVP� LQ�$PHULFD�� +RZ� GR� ZH� WHOO� WKH� FKLOGUHQ"� -RXUQDO� RI� 3V\FKRVRFLDO�
1XUVLQJ���������������±����

���� &RPSWRQ�07��7KRPSVRQ�1-��.DVORZ�1-��6RFLDO� HQYLURQPHQW� IDFWRUV� DVVRFLDWHG�ZLWK� VXLFLGH�
DWWHPSW�DPRQJ�ORZ�LQFRPH�$IULFDQ�$PHULFDQV��7KH�SURWHFWLYH�UROH�RI�IDPLO\�UHODWLRQVKLSV�DQG�
VRFLDO�VXSSRUW��6RF�3V\FKLDWU\�3V\FKLDWU�(SLGHPLRO������������±����

�5�H�F�H�L�Y�H�G���������1�R�Y�H�P�E�H�U�����������������D�F�F�H�S�W�H�G���������0�D�U�F�K����������
�6�W�U�D�L�S�V�Q�L�V���J�D�X�W�D�V���������������������������S�U�L�L�P�W�D�V����������������������
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5HYLHZ

,QVLGH�WKH�PLQGV�RI�JRVVLS�JLUOV��D�GHYHORSPHQWDO�SHUVSHFWLYH�
RQ�WKH�VRFLDO�SV\FKRORJLFDO�SKHQRPHQD�RI�JRVVLS

'DQD�*$//(5

5XWJHUV�*UDGXDWH�6FKRRO�RI�$SSOLHG�DQG�3URIHVVLRQDO�3V\FKRORJ\��3LVFDWDZD\��1HZ�-HUVH\��86$

$GGUHVV�IRU�FRUUHVSRQGHQFH��'DQD�*DOOHU��(�PDLO��<DUGDQDJDOOHU#JPDLO�FRP

:KLOH� UHVHDUFKHUV� KDYH� H[SORUHG� PDQ\� GLYHUVH� VRFLDO�
SV\FKRORJLFDO� SKHQRPHQRQ� UHODWLQJ� WR� KXPDQ� JURZWK� DQG�
GHYHORSPHQW��DQ�DUHD�VHOGRP�GLVFXVVHG�LV�JRVVLS��D�FRPPRQ�
VRFLDO� SV\FKRORJLFDO� SKHQRPHQRQ� ZLWK� YDVWO\� LPSRUWDQW�
FRQVHTXHQFHV�� 7KLV� LV� HVSHFLDOO\� SX]]OLQJ�� FRQVLGHULQJ� WKDW�
JRVVLS� LV� DQ� H[WUHPHO\� FRPPRQ� DQG� ZHOO�NQRZQ� SDUW� RI�
VRFLHWDO�IXQFWLRQLQJ��

+RZ� RIWHQ� GR� SHRSOH� JRVVLS"� 'XQEDU�� 0DUULRWW�� DQG�
'XQFDQ�>�@�VDPSOHG����FRQYHUVDWLRQV�HYHU\����VHFRQGV�ZKLOH�
HDYHVGURSSLQJ� LQ� SXEOLF�� 7KH\� IRXQG� WKDW� JRVVLS�� RU� ³VRFLDO�
WRSLFV�´�HLWKHU�FRQFHUQLQJ�WKRVH�SHUVRQV�SUHVHQW��RU�FRQFHUQLQJ�
DEVHQW�WKLUG�SDUWLHV��ZHUH�WKH�WRSLF�RI�FRQYHUVDWLRQ�DERXW�WZR�
WKLUGV� RI� WKH� WLPH� DPRQJ�ERWK�PHQ� DQG�ZRPHQ� >�@�� ,QGHHG��
FXUUHQW� UHVHDUFK� VHHPV� WR� LQGLFDWH� WKDW� DW� OHDVW�����RI�DGXOW�
FRQYHUVDWLRQV� FDQ� EH� FODVVL¿HG� DV� JRVVLS� DERXW� LQGLYLGXDOV�
ZKR� DUH� QRW� SUHVHQW� >�@�� DQG� WKDW� HYHQ� WKH� VSRQWDQHRXV�
FRQYHUVDWLRQV� RI� SUHDGROHVFHQWV� DQG� DGROHVFHQWV� RUGLQDULO\�
FRQWDLQ�PDQ\�UHIHUHQFHV�WR�JRVVLS�>�@�

,QGHHG�� JRVVLS� KDV� EHHQ� VKRZQ� WR� EH� D� KHWHURJHQHRXV�
SKHQRPHQRQ� LQ� FRQWHQW�� IRUP�� DQG� IXQFWLRQ�� DQG� FDQ� RIWHQ�
PDQLIHVW�LWVHOI�GLIIHUHQWO\�DQG�WDNH�GLIIHUHQW�IRUPV�DW�GLIIHUHQW�
WLPHV�LQ�D�SHUVRQ¶V�OLIH��,Q�DGGLWLRQ��ZKLOH�JRVVLS�RIWHQ�VHHP�
WR� EH�PHUHO\� DQ� LQFLGHQWDO�� XQLPSRUWDQW�� DQG� XQQRWLFHG�ZD\�
RI� ¿OOLQJ� LGOH� KRXUV�� LW� LV� RIWHQ� PRWLYDWLRQDOO\� JHQHUDWHG� RU�
FRQVXPHG� WR� DOWHU� LQWHUQDO� VWDWHV�� DQG� WR� DFKLHYH� GLIIHUHQW�
VRFLDOO\� LPSRUWDQW� H[WHUQDO� JRDOV� IRU� LQGLYLGXDOV� DW� GLIIHUHQW�
GHYHORSPHQWDO�VWDJHV��*RVVLS�FDQ�EH�GH¿QHG�DV�HYDOXDWLYH�WDON�
DPRQJ� SHRSOH�ZKR� DUH� IDPLOLDU�ZLWK� HDFK� RWKHU�� FRQFHUQLQJ�
WKH�SHUVRQDO�PDWWHUV�RI�D�WKLUG�SHUVRQ�ZKR�LV�QRW�SUHVHQW�>�@��
RU�PRUH�VLPSO\�³$�DQG�%�WDONLQJ�DERXW�DEVHQW�&´�>�@��,W�FDQ�
EH� VHHQ� DV� D� SDUDGR[LFDO� DFWLYLW\� LQ� WKDW� LW� RIWHQ� VHHPV� WR�
EHDU� QHJDWLYH� FRQVHTXHQFHV� DFURVV� D� SHUVRQ¶V� OLIHVSDQ�� \HW�
QRQHWKHOHVV� LV� HPSOR\HG� IUHHO\��7KH� FXUUHQW� SDSHU� H[DPLQHV�
WKH� GHYHORSPHQWDO� DQG� HWLRORJLFDO� SKHQRPHQRQ� RI� JRVVLS�
LQ� LQGLYLGXDOV� WKURXJKRXW� WKHLU� OLIHVSDQ� DQG� FRQVLGHUV� WKH�
GLIIHULQJ� PRWLYDWLRQV� IRU�� EHOLHIV� DERXW�� DQG� VRFLDO�G\QDPLF�
IXQFWLRQV�RI�JRVVLS�DV�LQGLYLGXDOV�JURZ�DQG�PDWXUH��

:KLOH� VRPH� SDLQW� JRVVLS� DV� QHJDWLYH� RU� PDOLFLRXV� >�@��
RWKHUV� VHHP� WR� YLHZ� LW� DV� ³DQ� HQMR\DEOH�� UHOD[LQJ�� ERQG�
EXLOGLQJ� VRFLDO� DFWLYLW\� WKDW� LV� RQO\� UDUHO\� KDUPIXO� >�@�´�
6RFLRORJLFDO�VWXGLHV�OLVW�WKH�PRVW�FRPPRQ�WRSLFV�RI�JRVVLS�DV�
³SHUVRQDO� TXDOLWLHV� DQG� LGLRV\QFUDVLHV�� EHKDYLRUDO� VXUSULVHV�
DQG� LQFRQVLVWHQFLHV�� FKDUDFWHU� ÀDZV�� GLVFUHSDQFLHV� EHWZHHQ�
DFWXDO� EHKDYLRU� DQG� PRUDO� FODLPV�� EDG� PDQQHUV�� VRFLDOO\�
XQDFFHSWHG� PRGHV� RI� EHKDYLRU�� VKRUWFRPLQJV�� LPSURSULHWLHV��
RPLVVLRQV��SUHVXPSWLRQV��EODPDEOH�PLVWDNHV��PLVIRUWXQHV��DQG�
IDLOXUHV�´� ,QWHUHVWLQJO\�� HDFK� RI� WKHVH� WRSLFV� VHHPV� WR� EH� QRW�
RQO\�FRPSODLQWV�DERXW�FRPSDQLRQV�DQG�FRPPXQLW\�PHPEHUV��

EXW� DOVR� LQYROYH� DQ� HYDOXDWLRQ� RU� FRPSDULVRQ� FRPSRQHQW�� DV�
JRVVLSHUV� VHHP� WR� WHQG� WR� PDNH� D� FRPSDULVRQ� EHWZHHQ� WKH�
SHUVRQ� WKH\� DUH� WDONLQJ� DERXW� DQG� VRPH� VRFLDO� RU� HJRFHQWULF�
UHIHUHQFH�SRLQW��VXFK�DV�VRFLDO�QRUPV�RU�WKHLU�RZQ�SHUVSHFWLYHV�
DQG�EHKDYLRUV�>�@�

5HFHQW�UHVHDUFK�KDV�DWWHPSWHG�WR�GHWHUPLQH�WKH�UDPL¿FDWLRQV�
RI�JRVVLS�RQ�DQ�LQGLYLGXDO¶V�VRFLDO�FRQWH[W��'HVSLWH�WKH�IDFW�WKDW�
VRPH�UHVHDUFK�LQGLFDWHV�WKDW�QRW�JRVVLSLQJ�RU�QRW�UHVSRQGLQJWR�
JRVVLS\�RYHUWXUHV�ZLWK�DW�OHDVW�D�PRGLFXP�RI�LQWHUHVW�LV�WR�EH�
TXLFNO\�PDUJLQDOL]HG�IURP�WKH�ORFDO�VRFLDO�IDEULF��DW�WKH�RWKHU�
H[WUHPH��DWWDLQLQJ�D�UHSXWDWLRQ�IRU�WRR�PXFK�JRVVLSLQJ�PD\�DOVR�
PDUJLQDOL]H�D�SHUVRQ¶V� VWDWXV� LQ� VRFLHW\��2QH�VWXG\�VHW�RXW� WR�
GHWHUPLQH� ZKHWKHU� JRVVLSHUV� DUH� SHUFHLYHG� DV� XQWUXVWZRUWK\�
ZKLFK� ZRXOG� OHDG� WR� UHODWLRQDO� GHPLVH�� RU� ZKHWKHU� JRVVLS�
FDQ� OHDG� WR� SHUFHLYHG� OLNLQJ�� WUXVW�� DQG� H[SHUWLVH�� $OWKRXJK�
UHVHDUFKHUV�SUHGLFWHG�WKDW�ZKHWKHU�JRVVLS�DFWV�DV�UHODWLRQDO�UXLQ�
RU�VRFLDO�JOXH�ZRXOG�GHSHQG�RQ�WKH�YDOHQFH�RI�WKH�JRVVLS�DQG�
WKH� W\SH� RI� UHODWLRQVKLS� DPRQJ� WKH� FRPPXQLFDWRUV�� DQG� WKDW�
IULHQGV¶�MXGJPHQWV�ZRXOG�QRW�EH�DIIHFWHG�E\�JRVVLS�YDOHQFH��EXW�
WKDW�VWUDQJHUV¶�DVVHVVPHQWV�RI�OLNLQJ��DQG�WKDW�WUXVW�DQG�H[SHUWLVH�
ZLOO� LQFUHDVH�ZKHQ�JRVVLS� LV�SRVLWLYH�DQG�ZLOO�GHFUHDVH�ZKHQ�
JRVVLS� LV� QHJDWLYH�� QHYHUWKHOHVV�� WKH� GDWD� LQGLFDWHG� WKDW� ERWK�
SRVLWLYH�DQG�QHJDWLYH�JRVVLS�DUH�DFWXDOO\�SHUFHLYHG�QHJDWLYHO\�
E\�ERWK�IULHQGV�DQG�VWUDQJHUV�>�@�

$QG��GHVSLWH�WKH�IDFW�WKDW�JRVVLS�³FDQ�VWHDO�LOOXVLRQV��ZUHFN�
UHODWLRQVKLSV��DQG�VWLU�XS�D�FDXOGURQ�RI�WURXEOH´�>�@��KXUW�WDUJHWV�
E\�PDNLQJ� WKHP�VHH�KRZ�RWKHUV�SHUFHLYH� WKHLU�DIIDLUV��GLVWRUW�
RU�PDQLSXODWH�VHQVLWLYH� LQIRUPDWLRQ��DQG�YLRODWH� IULHQGV¶� WUXVW�
E\� UHYHDOLQJ�SULYDWH�PDWWHUV�� DQG�KDV�EHHQ�JHQHUDOO\�PRUDOO\�
GHQRXQFHG�LQ�VRFLHW\�IURP�DQWLTXLW\��XQOHVV�D�FRQYHUVDWLRQDOLVW�
VSHFL¿FDOO\�GUDZV�DWWHQWLRQ�WR�WKH�IDFW�WKDW�JRVVLSLQJ�LV�RFFXUULQJ��
JRVVLS�LV�RIWHQ�OLNHO\�WR�SURFHHG�UHODWLYHO\�XQKLQGHUHG�>�@��

,QGHHG��WKH�DXWKRUV�SRLQW�RXW�WKDW�ZKHQ�LW�FRPHV�WR�JRVVLS��
³3UHGLFWDEOH�DQG�SHUVLVWHQW�GLVDSSURYDO�KDV�PDGH�QDU\�D�GHQW�LQ�
WKH�XELTXLW\�RI�WKH�SUDFWLFH�´�:K\�WKHQ��GR�SHRSOH�FRQWLQXH�WR�
JRVVLS"�:KLOH�PDQ\�YLHZ�WKH�WHQGHQF\�WR�WDON�DERXW�RWKHUV�LQ�
WHUPV�RI�LQGLYLGXDO�SURFOLYLWLHV��DQG�D�³QHHG�IRU�JRVVLS´�VFDOH�KDV�
VR�IDU�KDG�VRPH�VXFFHVV�LQ�FDSWXULQJ�WKHVH�LQGLYLGXDO�GLIIHUHQFHV��
LW�LV�DOVR�HYLGHQW�WKDW�VHYHUDO�VLWXDWLRQDO�DQG�PRWLYDWLRQDO�IDFWRUV�
DUH�LQÀXHQWLDO�LQ�WKH�IRUPDWLRQ�RI�JRVVLS�DV�ZHOO�>�@�

7KH� 6RFLDO� &RPSDULVRQ� 7KHRU\� RI� JRVVLS� SRVLWV� WKDW�
JRVVLSHUV� ZLOO� WHQG� WR� UHSRUW� PRUH� QHJDWLYH� LQIRUPDWLRQ�
ZKHQ� WKH\�DUH�PRWLYDWHG�E\�D�GHVLUH� IRU�VHOI�HYDOXDWLRQ��VHOI�
LPSURYHPHQW� DQG� HVWDEOLVKPHQW� RI� VRFLDO� LGHQWLW\�� 7KLV� LV�
EHFDXVH�E\�JRVVLSLQJ��LQGLYLGXDOV�DUH�DEOH�WR�JDLQ�LQIRUPDWLRQ�
DERXW� WKH� YDOLGLW\� RI� WKHLU� RSLQLRQV� DQG� DELOLWLHV� E\� WDONLQJ�
ZLWK�RU�DERXW�RWKHU�VLPLODU�LQGLYLGXDOV��FDQ�JDLQ�LQIRUPDWLRQ�
WKDW� KHOSV� WKHP� LPSURYH� WKHPVHOYHV� E\� JRVVLSLQJ� DERXW�
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,QVLGH�WKH�PLQGV�RI�JRVVLS�JLUOV��D�GHYHORSPHQWDO�SHUVSHFWLYH�RQ�WKH�VRFLDO�SV\FKRORJLFDO�SKHQRPHQD�RI�JRVVLS

VXSHULRU�RWKHUV��FDQ�IHHO�EHWWHU�DERXW�WKHPVHOYHV�E\�FRPSDULQJ�
WKHPVHOYHV�ZLWK�WKRVH�WKH\�GHHP�LQIHULRU��DQG�FDQ�GHYHORS�WKHLU�
VRFLDO� LGHQWLW\�E\� FRPSDULQJ� WKHLU� LQ�JURXS�ZLWK�RXW�JURXSV��
,QGHHG��WKHVH�PRWLYDWLRQV�PD\�EH�KHLJKWHQHG�E\�D�QXPEHU�RI�
VLWXDWLRQDO� WULJJHUV�� LQFOXGLQJ� D� QHHG� IRU� PRUDO� LQIRUPDWLRQ�
�VLQFH�QHJDWLYH�JRVVLS�WKDW�FRQYH\V�LQIRUPDWLRQ�DERXW�DQRWKHU¶V�
PRUDO�IDLOLQJ�PD\�EH�D�PRUH�SRZHUIXO�LQVWUXFWRU�RI�EHKDYLRUDO�
H[SHFWDWLRQV� WKDQ� SRVLWLYH� VWRULHV��� D� VXVSLFLRQ� RI� LQMXVWLFH�
�VLQFH�WDOHV�RI�LQMXVWLFH�EUHHGV�UHVHQWPHQW��ZKLFK�PD\�LQVWLJDWH�
QHJDWLYH��PDOLFLRXV�WDON�DERXW�WKH�XQGHVHUYLQJ�SHUVRQ���DV�ZHOO�
DV�FRPSHWLWLRQ�RU�ULYDOU\��VLQFH�MHDORXV\�FDQ�FDXVH�SHRSOH�WR�
DWWHPSW� WR� GLVSDUDJH� FRPSHWLWRUV� RU� ULYDOV��� 6LPLODUO\�� RWKHU�
VLWXDWLRQDO� IDFWRUV� FDQ� IXUWKHU� H[DFHUEDWH� WKH� QHJDWLYLW\� RI�
JRVVLS��VXFK�DV�LQFUHDVHG�SUHVVXUH�WR�PDNH�LQ�JURXS�DQG�RXW�
JURXS� GLVWLQFWLRQV� �EHFDXVH� JURXSV� XVXDOO\� SDLQW� WKHPVHOYHV�
DV� EHLQJ� GLIIHUHQW�� DQG� KDYLQJ� PRUH� SRVLWLYH� TXDOLWLHV�� WKDQ�
RWKHUV���IHHOLQJV�RI�SRZHUOHVVQHVV��EHFDXVH�WDONLQJ�DERXW�RWKHUV�
ZKR�DUH�LQ�FRQWURO�LV�RQH�ZD\�WR�GHDO�ZLWK�WKH�DQ[LHW\�IHOW�E\�
QRW�KDYLQJ�D�VD\�LQ�GHFLVLRQV�WKDW�DIIHFW�WKHLU�OLYHV���EHLQJ�LQ�D�
³FRIIHH�NODWFK´� W\SH�RI�DWPRVSKHUH� LQ�ZKLFK� LQGLYLGXDOV� IHHO�
IUHH�RI�XVXDO�UHVWUDLQW�DQG�FDQ�DOORZ�WKHPVHOYHV�WR�JHW�FDUULHG�
DZD\� ZLWK� VSUHDGLQJ�PRUH� PDOLFLRXV� DQG� H[WUHPH� IRUPV� RI�
JRVVLS�� DQG� H[SHULHQFLQJ� DQ[LHW\� DQG� DPELJXLW\� �ZKLFK� FDQ�
OHDG� SHRSOH� WR� WDON�PRUH�ZLWK� RQH� DQRWKHU�� DQG�� DV� D� UHVXOW��
IRFXV� FRQYHUVDWLRQV� RQ� QHJDWLYLW\� DERXW� SHRSOH� ZKR� VHHP�
PRUH�SRZHUIXO�RU�P\VWHULRXV��>�@�

7KH�6RFLDO�([FKDQJH�7KHRULHV�RI�JRVVLS�SRVLW�WKDW�SHRSOH�
DUH�PRUH� OLNHO\� WR� HQJDJH� LQ� JRVVLS�ZKHQ� WKH\� DUH� OLNHO\� WR�
UHDS�VRFLDO�EHQH¿WV�DV�ZHOO��,QGHHG��SHRSOH�VHHP�PRVW�OLNHO\�
WR�HQJDJH�LQ�JRVVLS�ZKHQ�VXFK�DFWLYLW\�IDFLOLWDWHV�LQIRUPDWLRQ�
ÀRZ��SURYLGHV�HQWHUWDLQPHQW��DQG�VWUHQJWKHQV�FRQWURO�VDQFWLRQV��
WKHUHE\�FUHDWLQJ�JURXS� VROLGDULW\�DQG� LQÀXHQFLQJ� LQGLYLGXDOV�
LQ� WKH� JURXS��*RVVLS� RIWHQ� VHHPV� WR� EH� DQ� HI¿FLHQW�ZD\� IRU�
LQGLYLGXDOV�WR�JDWKHU�RU�GLVVHPLQDWH�UHOHYDQW�LQIRUPDWLRQ��DV�LW�
SURYLGHV�DQ�LQGLYLGXDO�ZLWK�³D�PDS�RI�KLV�VRFLDO�HQYLURQPHQW´�
>�@��*RVVLS�DOVR�SURYLGHV�UHFUHDWLRQ�LQ�WKDW�LW�FUHDWHV�D�FHUWDLQ�
OHYHO�RI�SOHDVXUH�IRU�LWV�SDUWLFLSDQWV�DQG�FDQ�RIWHQ�H[LVW�VROHO\�
IRU� WKH� UHFUHDWLRQDO� DQG� HQWHUWDLQPHQW� YDOXH� RI� LWV� OLVWHQHUV��
DQG�WKH�LPPHGLDF\�RI�DPXVHPHQW��7KH�UHVHDUFK�LQGLFDWHV�WKDW�
RIWHQ�� LW� LV� ³WKH� VKHHU� IXQ�ZKLFK� IRU�PRVW�JRVVLSHUV� H[SODLQV�
WKHLU� LQYROYHPHQW´� >�@�� 3UROLIHUDWLRQ� RI� JRVVLS� DOVR� FDQ� EH�
XVHIXO� LQ� VWUHQJWKHQLQJ� FRQWURO� VDQFWLRQV�� WKHUHE\� FUHDWLQJ�
JURXS�VROLGDULW\�DQG�FRQWUROOLQJ�WKH�DFWLRQV�RI�LQGLYLGXDOV�LQ�D�
JURXS��,Q�WHUPV�RI�IULHQGVKLS�DPRQJ�WKH�JURXS�PHPEHUV��JRVVLS�
EULQJV�JURXSV�WRJHWKHU�WKURXJK�HQDEOLQJ�WKHP�WR�VKDUH�QRUPV�
DQG�HVWDEOLVK�ERXQGDULHV�WR�GLVWLQJXLVK�LQVLGHUV�IURP�RXWVLGHUV��
DV� ZHOO� DV� VLJQDO� WR� RWKHUV� LQ� WKH� JURXS� WKDW� WKH� VSHDNHU� LV�
FRPIRUWDEOH�HQRXJK�DQG�FRQ¿GHQW�LQ�WKH�OLVWHQHUV�WR�IHHO�VDIH�
GLVFORVLQJ�WKH�LQIRUPDWLRQ��,Q�DGGLWLRQ��JRVVLS�FRXOG�DOVR�EH�DQ�
HIIHFWLYH�PHDQV�RI�PRQLWRULQJ�DQG�FRQWUROOLQJ�JURXS�EHKDYLRU��
LQ� WKDW� LW�FDQ�IXQFWLRQ� WR�VWLJPDWL]H�RU� UHIRUP�RIIHQGHUV��DQG�
WR� HVWDEOLVK� JURXS� QRUPV��&KLOGUHQ� RIWHQ� OHDUQ� WKH� QRUPV� RI�
WKHLU�FXOWXUH��QHLJKERUKRRG��DQG�YDULRXV�SURIHVVLRQV�VLPSO\�E\�
REVHUYLQJ�WKHLU�HQYLURQPHQWV�DQG�OLVWHQLQJ�WR�WKHLU�SDUHQWV�WDON�
DERXW�RWKHUV��

$�'\QDPLF�7KHRU\�ZRXOG�SURSRVH�WKDW�JRVVLS�FDQ�IXQFWLRQ�
PDLQO\� DV� ³DQ� RXWOHW� IRU� KRVWLOH� DJJUHVVLRQ´� >��@�� ,QGHHG��
JRVVLS� FDQ� EH� HPSOR\HG� DV� D�PHDQV� RI� GLVSODFLQJ� LQKHUHQWO\�
LUUHVROYDEOH�KRVWLOLWLHV��DQG�FDQ�³UHOLHYH�DQ� LQWUDFWDEOH�XQHDVH�
IURP�XQNQRZQ� IRUFHV�DW� WKH� VDPH� WLPH� LW�YDOLGDWHV� WKH� VWDWXV�
TXR��́ �DV�JRVVLS�PD\�IXQFWLRQ�DV�D�FDWKDUWLF�UHOHDVH�IURP�DQ[LHW\��

DQJHU�JXLOW��RU�RWKHU�XQSOHDVDQW�DQG�GLI¿FXOW�VWDWHV��
6SHFL¿FDOO\�IRU�FKLOGUHQ��JRVVLS�IXQFWLRQV�DV�D�VLJQL¿FDQW�

LQWHUDFWLRQDO�WRRO�LQ�WKDW�LW�HQDEOHV�FKLOGUHQ�WR�OHDUQ�DERXW�WKH�
IDFWV�RI�OLIH�DQG�WKH�ZD\V�RI�WKH�ZRUOG��HYDOXDWH�WKH�EHKDYLRU�
RI� WKHLU� SHHUV� DQG� HVWDEOLVK� QRUPV�� HVWDEOLVK� LQWHUSHUVRQDO�
UHODWLRQVKLSV� DQG� GHYHORS� UHSXWDWLRQDO� DQG� LPSUHVVLRQ�
PDQDJHPHQW� IXQFWLRQV�� DQG� OHDUQ� KRZ� WR� JRVVLS� DGHTXDWHO\��
DQG�UHVSRQG�WR�JRVVLS�DSSURSULDWHO\�E\�FRQFHQWUDWLQJ�RQ�UHFDOO�
DELOLW\�DQG�DFTXLULQJ�SRLVH�LQ�HPEDUUDVVLQJ�VLWXDWLRQV��$OWKRXJK�
FKLOGUHQ� DUH� DOVR� DZDUH� RI� WKH� FXOWXUDO� QRUPV� DJDLQVW� WDONLQJ�
EHKLQG� WKH� EDFNV� RI� RWKHUV� DQG� DUH� ZRUULHG� DERXW� EHWUD\DO�
E\� WKHLU� IULHQGV�� WKHLU� NQRZOHGJH� RI� WKHVH� QRUPV� GRHV� QRW�
GLVFRXUDJH�WKHP�IURP�HQJDJLQJ�LQ�VXFK�EHKDYLRU�>�@��

3HUKDSV�WKLV�ODFN�RI�LQKLELWLRQ�PD\�EH�H[SODLQHG�E\�WKH�IDFW�
WKDW� WKH� VWURQJ� IXQFWLRQV� DQG�PRWLYDWLRQV� IRU� JRVVLS� VHHP� WR�
RSHUDWH�VLPLODUO\�IRU�FKLOGUHQ�DV�WKH\�GR�IRU�DGXOWV��2EVHUYDWLRQDO�
VWXGLHV�KDYH�VXJJHVWHG�WKDW�FKLOGUHQ�DOVR�RIWHQ�¿QG�JRVVLS�ZLWK�
WKHLU� IULHQGV�KLJKO\�HQWHUWDLQLQJ�DQG�XVH�JRVVLS�DV�D�EDVLV�IRU�
EXLOGLQJ� VROLGDULW\� DJDLQVW� RWKHUV� WKURXJK� VHOI�GLVFORVXUH� >�@��
0RUHRYHU��EHFDXVH�JRVVLS�LV�D�IRUP�RI�VHOI�H[SUHVVLRQ�LQ�ZKLFK�
LQGLYLGXDOV�FDQ�HQKDQFH�WKHLU�VHOI�XQGHUVWDQGLQJ�WKURXJK�VRFLDO�
FRPSDULVRQ�� GLVFUHGLWLQJ� RWKHUV� SXEOLFO\� PD\� DOORZ� FKLOGUHQ�
WR�PDLQWDLQ�DQG�SURWHFW�D�SRVLWLYH�VHOI�LPDJH�LQ�NH\�DUHDV�ZLWK�
ZKLFK�WKH\�DUH�FRQFHUQHG�>�@��,QWHUHVWLQJO\��JRVVLS�DOVR�VHHPV�
WR�EH�DQ�DGYDQWDJHRXV�WRRO�IRU�\RXQJVWHUV�LQ�WKDW�LWV�XVH�LV�OLQNHG�
ZLWK�IDPLOLDULW\�DQG�FRPIRUW��DQG�WKXV�LQGLFDWHV�IULHQGVKLS��,Q�
DGGLWLRQ��EHFDXVH�LW�LV�D�ZD\�WR�VLJQDO�WR�SDUWQHUV�WKDW�WKH\�DUH�
WUXVWHG�DQG�YDOXHG��VXFK�JRVVLS�VHHPV�WR�KHOS�VROLGLI\�FKLOGKRRG�
UHODWLRQVKLSV��+DQQHU]���������,QGHHG��WKH�IXQFWLRQV�RI�JRVVLS��
HVSHFLDOO\�QHJDWLYH�JRVVLS��VHHP�WR�HYROYH�DQG�FKDQJH�GXULQJ�
FKLOGKRRG�GHYHORSPHQW��&KLOGUHQ�EHJLQ�WR�VSHDN�DERXW�RWKHUV�DW�
D�UHODWLYHO\�\RXQJ�DJH��DQG��LQWHUHVWLQJO\��ZKLOH�FKLOGUHQ�VKRZ�D�
UHODWLYHO\�PDWXUH�XQGHUVWDQGLQJ�RI�JRVVLS�DQG�PD\�GLVDSSURYH�
RI� LW�� WKH\� GR� QRW� UHVWUDLQ� IURP�SDUWLFLSDWLQJ�� SHUKDSV�PRVWO\�
DV�D�ZD\�RI�VKDULQJ�LQIRUPDWLRQ�DQG�OHDUQLQJ�PRUH�DERXW�WKHLU�
HQYLURQPHQWV��,Q�PLGGOH�FKLOGKRRG��ZKHQ�DJJUHVVLRQ�EHFRPHV�
PRUH� FRYHUW�� JRVVLS� EHFRPHV� D� NH\� EHKDYLRU� WKDW� LV� XVHG� WR�
YLFWLPL]H�FKLOGUHQ�LQ�WKHLU�SHHU�JURXS��DQG�WR�EXLOG�UHODWLRQVKLSV�
ZLWK�RWKHUV��5HVHDUFK�KDV�LQGLFDWHG�WKDW�WKH�LQFOLQDWLRQ�IRU�JLUOV�
WR�UHO\�RQ�QHJDWLYH�JRVVLS�LQVWHDG�RI�PRUH�SK\VLFDO�DQG�GLUHFW�
PHDQV�RI�DJJUHVVLRQ�LQGLFDWHV�WKDW�JRVVLS�LQ�SDUWLFXODU�SOD\V�D�
PRUH�VDOLHQW�UROH�LQ�HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�VWDWXV�ZLWKLQ�
JLUOV�JURXSV�WKDQ�ZLWKLQ�ER\V�JURXSV��/HDSHU�	+ROOLGD\���������
0RUHRYHU��NH\�VLWXDWLRQDO� WULJJHUV�� VXFK�DV� MHDORXV\��ZKLFK� LV�
DQ� HVSHFLDOO\� SURPLQHQW� IHDWXUH� RI� IULHQGVKLS� FRQÀLFW� GXULQJ�
WKLV�GHYHORSPHQWDO�SHULRG��FDQ�H[DFHUEDWH�WKH�PDOLFLRXVQHVV�RU�
QHJDWLYLW\�RI�JRVVLS��,Q�D�UHFHQW�VWXG\��SUHDGROHVFHQW�SRSXODWLRQV�
LGHQWL¿HG� MHDORXV\� DV� D� NH\�PRWLYDWLRQ� IRU� VSUHDGLQJ� UXPRUV�
DQG�JRVVLS�DERXW�RWKHUV�>�@�

$V� FKLOGUHQ� PDWXUH�� JRVVLS� WHQGV� WR� DFWXDOO\� UHSODFH�
ULGLFXOH�LQ�WKH�UHSHUWRLUH�RI�FKLOGUHQ¶V�EHKDYLRU��DQG�EHFRPHV�DQ�
HVSHFLDOO\�HIIHFWLYH�ZD\�RI�HVWDEOLVKLQJ�LQQHU�DQG�RXWHU�JURXSV��
,Q�IDFW��ORQJLWXGLQDO�VWXGLHV�KDYH�LQGLFDWHG�WKDW��DV�JLUOV�HQWHU�
DGROHVFHQFH��WKHUH�LV�D�ODUJH�LQFUHDVH�LQ�WKH�DPRXQW�RI�JRVVLS�
WKDW�LV�XVHG�H[SUHVVO\�WR�RVWUDFL]H�RWKHUV��,QGHHG��HWKQRJUDSKLF�
GHSLFWLRQV� RI� ³PHDQ� JLUOV´� SRUWUD\� WKHVH� LQGLYLGXDOV� DV�
HQJDJLQJ� LQ� JRVVLS� RU� WDONLQJ� EHKLQG� HDFK� RWKHU¶V� EDFNV� LQ�
RUGHU�WR�PDLQWDLQ�RU�LQFUHDVH�WKHLU�SRVLWLRQ�RQ�WKH�VRFLDO�ODGGHU��
DQG�DGROHVFHQW�JRVVLS�KDV�EHHQ�VHHQ�WR�EH�D�SRZHUIXO�WRRO�WR�
KDUP�RWKHU¶V�UHSXWDWLRQV��UHODWLRQVKLSV��RU�VRFLDO�SRVLWLRQV�

0RUHRYHU�� UHVHDUFK� RQ� UHODWLRQDO� DJJUHVVLRQ� KDV� LQGLFDWHG�
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5HYLHZ

WKDW� VSUHDGLQJ� PDOLFLRXV� UXPRUV� RU� JRVVLS�� H[FOXVLRQ� IURP� D�
JURXS�RU�DFWLYLW\��RU�LJQRULQJ�DQG�JLYLQJ�WKH�³VLOHQW�WUHDWPHQW�´�
DUH�PHWKRGV� XVHG� H[SUHVVO\� E\� WHHQDJHUV� WR� GDPDJH� DQRWKHU¶V�
IULHQGVKLSV� RU� IHHOLQJV� RI� LQFOXVLRQ� ZLWKLQ� D� SHHU� JURXS��
0RWLYDWLRQV�IRU�HQJDJLQJ�LQ�IRUPV�RI�UHODWLRQDO�DJJUHVVLRQ��VXFK�
DV� JRVVLS�� LQ� DGROHVFHQWV� KDYH� EHHQ� GLYLGHG� LQWR� WZR� SULPDU\�
FDWHJRULHV�� UHDFWLYH� DJJUHVVLRQ� LQYROYHV� DQ� DQJU\�� KHDWHG� RU�
GHIHQVLYH�UHDFWLRQ�WR�D�VSHFL¿F�SURYRFDWLRQ��ZKHUHDV�SURDFWLYH��
RU� LQVWUXPHQWDO� DJJUHVVLRQ�� HQFRPSDVVHV� DFWLRQV� GRQH� LQ�
DQWLFLSDWLRQ�RI�VSHFL¿F��VHOI�VHUYLQJ�RXWFRPHV��*LUOV�KDYH�UHSRUWHG�
WKDW�WKHLU�PRVW�IUHTXHQWO\�UHSRUWHG�IRUP�RI�UHODWLRQDO�DJJUHVVLRQ�
LQYROYHV�WDONLQJ�EHKLQG�RWKHU�SHRSOH¶V�EDFNV��DQG�WKDW�WKH�PRVW�
IUHTXHQW�UHDVRQV�FLWHG�IRU�WKHVH�EHKDYLRUV�LQFOXGHG�UHYHQJH�DQG�
WKH�GHVLUH�WR�VKDSH�RQH¶V�VRFLDO�ZRUOG��7KHVH�UHSRUWV�LQGLFDWH�WKDW�
ERWK�UHDFWLYH�DQG�SURDFWLYH�DJJUHVVLRQ�SOD\�VLJQL¿FDQW�UROHV� LQ�
WKH�JRVVLSLQJ�PRWLYDWLRQV�RI�DGROHVFHQW�JLUOV�>��@�

+RZHYHU��DW�WKH�VDPH�WLPH��LQGLYLGXDOV�VHHP�WR�WDNH�GHVSHUDWH�
PHDVXUHV� WR� DOOD\� WKH� JXLOW� LQYROYHG� LQ� JRVVLS�� (FNHUW� ������
QRWLFHG�WKH�GLOHPPD�DGROHVFHQW�JLUOV�IDFH�LI�WKH\�DUH�WR�XSKROG�
QRUPV�E\�JRVVLSLQJ�DERXW�WKRVH�ZKR�EUHDN�WKHP��WKH�XSKROGHUV�
PXVW�WKHPVHOYHV�EUHDN�D�QRUP�E\�JRVVLSLQJ��$ZDUHQHVV�RI�WKH�
FRVW� WR�RWKHUV� �HYHQ� LI� WKH\� UHPDLQ�XQDZDUH�RI� LW�� LQHOXFWDEO\�
DFFRPSDQLHV� WKH� JRVVLSHU�� 6SDFNV�� JHQHUDOO\� DQ� DSRORJLVW� IRU�
JRVVLS�� UHFRJQL]HG� LWV� KDUPIXO� SRWHQWLDO� DV� DQ� ³LQGLJHVWLEOH�
SUREOHP´�DQG�DFNQRZOHGJHG�WKH�LUUHGXFLEOH�FRPSOH[LW\�RI�WKH�
SKHQRPHQRQ�� ³)HZ� JRVVLS�ZLWKRXW� JXLOW�� IHZ� GHIHQG�ZLWKRXW�
DPELYDOHQFH�´�,W�VHHPV�DW�WLPHV�WKDW�JRVVLS�JHQHUDWHV�DV�PXFK�
JXLOW�DV�LWV�SURGXFWLRQ�VLPXOWDQHRXVO\�UHOLHYHV�

$V�D�UHVXOW��LQGLYLGXDOV�WHQG�WR�DVVXDJH�WKHLU�JXLOW�E\�XVLQJ�
VSHFLDO� ³QHXWUDOL]LQJ� EHKDYLRUV´� �%HUJPDQ� ������ HVSHFLDOO\�
GHVLJQHG� WR� GLYHUW� DWWHQWLRQ� IURP� WKH� FRPSURPLVLQJ� HWKLFV�
RI�VSUHDGLQJ�RU�HYHQ�KHDULQJ�QHZV�DERXW�RWKHUV�ZKR�DUH�QRW�
SUHVHQW�� ,QGLYLGXDOV� RIWHQ� DWWHPSW� WR� PDVN� WKHLU� JRVVLS� DV�
XQLQWHQGHG�� DFFLGHQWDO�� RFFDVLRQDO�� DQG� WKHUHE\� IRUJLYDEOH�
DQG�H[FXVDEOH��3HRSOH�DOVR�WHQG�WR�XVH�³FRQYHUVDWLRQDO�WLFNV´�
RI�VRPH�NLQG�WKDW�VHHP�WR�GHÀHFW�FXOSDELOLW\�IRU�WKH�JRVVLSHU��
)RU�H[DPSOH��JRVVLSHUV�RIWHQ�DWWDFK�SKUDVHV�VXFK�DV�³«RU�VR�
,�KHDU�´�RU�³LWV¶�MXVW�WDON´�WR�WKHLU�ZRUGV�LQ�DQ�HIIRUW�WR�VKLHOG�
WKHPVHOYHV� IURP� KDUVK� MXGJPHQWV�� (XSKHPLVPV� VXFK� DV�
³VKRRWLQJ�WKH�EUHH]H��VKRS�WDON��FKLW�FKDW��NLELW]LQJ��FKHZLQJ�
WKH� IDW�� HPRWLRQDO� VSHFXODWLRQ�� EHLQJ� LQ� WKH� ORRS�� � ³QRWKLQJ�
UHDOO\´��LQ�DQVZHU�WR�³ZKDW�GLG�\RX�WDON�DERXW"´���WKH�VFRRS��WKH�
LQVLGH�VWRU\��VPDOO�WDON��VRDS��GRSH��NLOOLQJ�WLPH�WRJHWKHU´��DQG�
³PHUHO\�VRFLDOL]LQJ�´�DUH�RIWHQ�HPSOR\HG�WR�GLVJXLVH�DQG�PDNH�
WKH�JRVVLSLQJ�VRXQG�OHVV�PDOLFLRXV��$OWKRXJK�VXFK�HIIRUWV�VHHP�
WR�EH�HYLGHQFHG�LQ�DGXOW�SRSXODWLRQV��WKHUH�LV�OLWWOH�QR�UHVHDUFK�
DV�WR�ZKHWKHU�FKLOGUHQ��SUHDGROHVFHQWV�RU�DGROHVFHQWV�IHHO�WKH�

VDPH�QHHG�WR�FRYHU�XS�WKHLU�JXLOW�RU�GLVJXLVH�WKHLU�JRVVLS�LQWR�
VHHPLQJO\�PRUH�EHQLJQ�IRUPV�

+RZHYHU�� LW� LV� LPSRUWDQW� WR� EHDU� LQ� PLQG� WKDW� PXFK� RI�
WKH� UHVHDUFK� FLWHG� RQ� JRVVLS� LV� VXEMHFW� WR� PHWKRGRORJLFDO�
OLPLWDWLRQV�ZKLFK�PD\�FRPSURPLVH� LWV� UHOLDELOLW\��YDOLGLW\��RU�
JHQHUDOL]DELOLW\� DFURVV� GLIIHUHQW� SHRSOH� RU� VLWXDWLRQV� RXWVLGH�
RI�WKH�SV\FKRORJ\�ODERUDWRU\��)RU�H[DPSOH��ZKLOH�K\SRWKHWLFDO�
YLJQHWWHV�LQ�WKH�\HOORZ�VWXG\�VHHP�WR�VHUYH�DQ�LPSRUWDQW�WHVWLQJ�
IXQFWLRQ��\HW�WKH\�VWLOO�DUH�XQDEOH�WR�VXFFHHG�LQ�IXOO\�VLPXODWLQJ�
D� UHDO� OLIH� VLWXDWLRQ�� )XUWKHU�� DOWKRXJK� UHVHDUFKHUV� DWWHPSWHG�
DGDPDQWO\� WR�SRUWUD\�� LQ�RQH�YLJQHWWH��JRVVLS�FRPLQJ� IURP�D�
FORVH� IULHQG�� LW� LV�GLI¿FXOW� WR�DVFHUWDLQ�ZKHWKHU� VWXGHQWV�PD\�
KDYH�UHDFWHG�GLIIHUHQWO\�WR� WKH�VLWXDWLRQ�KDG�DQ�DFWXDO�IULHQG��
LQ�SHUVRQ��VKDUHG�ZLWK�WKHP�³WKH�VFRRS�´�0RUHRYHU��WKRXJK�WKH�
SXUSOH�VWXG\�ZDV�HIIHFWLYH�LQ�UHDFKLQJ�D�ODUJH��DQG�HWKQLFDOO\�
GLYHUVH� VDPSOH� VL]H� DQG� SRSXODWLRQ�� WKH� VHOI� UHSRUW� PHWKRG�
ZDV�OLPLWLQJ�LQ�WKDW�LW�PDGH�WKH�UHVXOWV�FRQWLQJHQW�RQ�SRVVLEOH�
VXEMHFW� ELDV�� DQG� WKH� IDFW� WKDW� WKH� WHVW� DGPLQLVWHUHG� ZDV� DQ�
RQOLQH�VXUYH\�IRUFHV�XV�WR�TXHVWLRQ�LWV�YDOLGLW\�LQ�GUDZLQJ�DQ\�
W\SH�RI�FRUUHODWLRQDO�RU�FDXVDWLRQDO�GDWD�

,W�LV�LPSRUWDQW�WR�EHDU�LQ�PLQG�WKDW�D�JUHDWHU�XQGHUVWDQGLQJ�RI�
WKH�HWLRORJ\�DQG�QDWXUH�RI�JRVVLS��DV�ZHOO�DV�PRWLYDWLQJ�IHDWXUHV�
DV�WKH\�RFFXU�WKURXJKRXW�GHYHORSPHQW��LV�HVSHFLDOO\�VLJQL¿FDQW�
FRQVLGHULQJ� WKDW� JRVVLS� LV� FRQVLGHUHG� WR� EH� D� SULPH� IRUP� RI�
UHODWLRQDO�DJJUHVVLRQ�DPRQJ�FKLOGUHQ��DGROHVFHQWV��DQG�DGXOWV��DQG�
FDQ�KDYH�LPSRUWDQW�UDPL¿FDWLRQV�IRU�WKH�EHKDYLRU�RI�LQGLYLGXDOV�
LQ�VRFLDO�JURXSV��VFKRRO�VHWWLQJV��DQG�KRPHV��2QH�VWXG\�LOOXVWUDWHG�
WKDW��VXUSULVLQJO\��JLUOV�DV�\RXQJ�DV�IRXUWK�JUDGHUV�DUH�HQJDJHG�DW�
H[WUHPHO\�KLJK�OHYHOV�RI�³JRVVLSLQJ´�DFWLYLW\��,QWHUHVWLQJO\�� WKH�
PDMRULW\�RI�WKLV�JRVVLS�ZDV�H[WUHPHO\�QHJDWLYH�LQ�QDWXUH��RYHU�D�
TXDUWHU�RI�WKLV�UHYROYHG�DURXQG�SHHUV��DQG�RQ�DYHUDJH����IULHQGV�
ZHUH�GLVFXVVHG�LQ�HDFK�FRQYHUVDWLRQ�>��@�

$PRUH� VDOLHQW� FRQFHSWXDOL]DWLRQ� RI� WKH� JRVVLSLQJ�
SKHQRPHQRQ�DQG�D�VWURQJHU�XQGHUVWDQGLQJ�RI�LWV�HYROXWLRQ�RYHU�
GHYHORSPHQWDO�VWDJHV�FDQ�HQDEOH�SURIHVVLRQDOV��SDUWLFXODUO\�LQ�
WKH� VFKRROV� DQG�KRPHV�� WR� DGGUHVV� DQG�GHDO�ZLWK� WKLV� SRWHQW�
IRUP� RI� UHODWLRQDO� DJJUHVVLRQ�� ZKLFK� FDQ� EH� WUHPHQGRXVO\�
LQÀXHQWLDO� LQ� VKDSLQJ� JURXS� EHKDYLRUV� DQG� LQGLYLGXDOV¶�
H[SHULHQFHV� LQ� VFKRRO�� ,QGHHG�� GHYHORSLQJ� WUXO\� HIIHFWLYH�
LQWHUYHQWLRQ�SURJUDPV�IRU�LQGLYLGXDOV�RI�GLIIHUHQW�DJH�JURXSV�
ZRXOG� XQGRXEWHGO\� LQYROYH� DQ� XQGHUVWDQGLQJ� RI� WKH� YDULRXV�
PRWLYDWLRQV� DQG� VRFLDO� IXQFWLRQV� WKDW� FRQWULEXWH� WR� D� FKLOG¶V�
SURSHQVLW\� WR� JRVVLS� DW� HDFK� VWDJH�� )XWXUH� UHVHDUFK� PLJKW�
DGGUHVV� WKH� FUHDWLRQ� DQG� LPSOHPHQWDWLRQ� HI¿FDF\� RI� YDULRXV�
LQWHUYHQWLRQ�SURJUDPV�GHYHORSHG�WR�DGGUHVV�JRVVLS�DW�VSHFL¿F�
GHYHORSPHQWDO� OHYHOV�� DQG� WR� IXUWKHU� XQGHUVWDQG�PRWLYDWLRQV�
WKDW�HQFRXUDJH�LQGLYLGXDOV�WR�HQJDJH�LQ�JRVVLS�DW�HDFK�VWDJH�
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��� 'XQEDU� 5,0�� 0DUULRWW� $�� 'XQFDQ� 1'&�� +XPDQ� FRQYHUVDWLRQDO� EHKDYLRU�� +XPDQ� 1DWXUH�
����������±����

��� :HUW� 65�� 6DORYH\� 3��$� VRFLDO� FRPSDULVRQ� DFFRXQW� RI� JRVVLS�5HYLHZ� RI� *HQHUDO� 3V\FKRORJ\�
����������±����

��� .XWWOHU�$)��3DUNHU�-*��/D�*UHFD�$0��'HYHORSPHQWDO�DQG�JHQGHU�GLIIHUHQFHV�LQ�SUHDGROHVFHQWV¶�
MXGJPHQWV�RI�WKH�YHUDFLW\�RI�JRVVLS��-RXUQDO�RI�'HYHORSPHQWDO�3V\FKRORJ\���������������±����

��� +DQQHU]�8��*RVVLS�QHWZRUNV�DQG�FXOWXUH�LQ�D�%ODFN�$PHULFDQ�JKHWWR��(WKQRV�����������±���

��� +RP�+��+DLGW� -�� 3VVW�� GLG� \RX� KHDU"�� ([SORULQJ� WKH� JRVVLS� SKHQRPHQRQ�� 3DSHU� SUHVHQWHG� DW�
WKH�PHHWLQJ�RI�WKH�6RFLHW\�IRU�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��6DQ�$QWRQLR��7;�������)HE�

��� 7XUQHU�00��0D]XU�0$��:HQGHO�1��:LQVORZ�5��5HODWLRQDO�UXLQ�RU�VRFLDO�JOXH"�7KH�MRLQW�HIIHFW�RI�
UHODWLRQVKLS�W\SH�DQG�JRVVLS�YDOHQFH�RQ�OLNLQJ��WUXVW��DQG�H[SHUWLVH��&RPPXQLFDWLRQ�0RQRJUDSKV�
��������������±����

��� 5RVQRZ� 5/�� 5XPRU� DQG� JRVVLS� LQ� LQWHUSHUVRQDO� LQWHUDFWLRQ� DQG� EH\RQG��$� VRFLDO� H[FKDQJH�
SHUVSHFWLYH�� ,Q�� .RZDOVNL� 50�� HGLWRU�� %HKDYLQJ� EDGO\�� $YHUVLYH� EHKDYLRUV� LQ� LQWHUSHUVRQDO�
UHODWLRQVKLSV��:DVKLQJWRQ��'&��$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��������SS�����±����

��� <HUNRYLFK�6��*RVVLSLQJ�DV�D�ZD\�RI�VSHDNLQJ��-RXUQDO�RI�&RPPXQLFDWLRQ������������±����

��� 6SDFNV�3$0��*RVVLS��1HZ�<RUN��.QRSI�������

���� 6WLUOLQJ�5%��6RPH�SV\FKRORJLFDO�PHFKDQLVPV�RSHUDWLYH�LQ�JRVVLS��6RFLDO�)RUFHV���������������±
�����

���� 5H\QROGV�%0��5HSHWWL�5/��7HHQDJH�JLUOV¶�SHUFHSWLRQV�RI�WKH�IXQFWLRQV�RI�UHODWLRQDOO\�DJJUHVVLYH�
EHKDYLRUV��3V\FKRORJ\�LQ�WKH�6FKRROV���������������±����

���� (FNHUW�3��&RRSHUDWLYH�FRPSHWLWLRQ� LQ�DGROHVFHQW�³JLUO� WDON´��'LVFRXUVH�3URFHVVHV�����������±
����

���� %HUJPDQQ�-5��'LVFUHHW� LQGLVFUHWLRQV��7KH�VRFLDO�RUJDQL]DWLRQ�RI�JRVVLS��1HZ�<RUN��$OGLQH�GH�
*UX\WHU�������

���� 0F'RQDOG�./��3XWDOOD]�0��*ULPHV�&/��.XSHUVPLGW�-%��&RLH�-'��*LUO�WDON��*RVVLS��IULHQGVKLS��
DQG�VRFLRPHWULF�VWDWXV��-RXUQDO�RI�'HYHORSPHQWDO�3V\FKRORJ\���������������±����

�5�H�F�H�L�Y�H�G���������-�D�Q�X�D�U�\���������������D�F�F�H�S�W�H�G���������0�D�U�F�K����������
�6�W�U�D�L�S�V�Q�L�V���J�D�X�W�D�V���������������������������S�U�L�L�P�W�D�V����������������������
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/HR�6+(5�9DQHVVD�/D%2'(
&KLOGKRRG�DEXVH��EUDLQ�GHULYHG�QHXURWURSKLF�IDFWRU�DQGSV\FKLDWULF�GLVRUGHUV

&KLOGKRRG�DEXVH��EUDLQ�GHULYHG�QHXURWURSKLF�IDFWRU�DQG�
SV\FKLDWULF�GLVRUGHUV

/HR�6+(5����9DQHVVD�/D%2'(�

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

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

%UDLQ�GHULYHG�QHXURWURSKLF�IDFWRU��%'1)�
1HXURWURSKLQV�FRPSULVH�D�IDPLO\�RI�VHFUHWHG�SURWHLQV�WKDW�

SURPRWH� JURZWK�� VXUYLYDO�� DQG� GLIIHUHQWLDWLRQ� RI� QHXURQV� LQ�
WKH�FHQWUDO�DQG�SHULSKHUDO�QHUYRXV�V\VWHPV�>�@��%UDLQ�GHULYHG�
QHXURWURSKLF�IDFWRU��%'1)��LV�D�SULQFLSOH�PHGLDWRU�LQ�QHXURQDO�
VXUYLYDO��VWUXFWXUH��DQG�IXQFWLRQ�>����@��%'1)�PRGXODWHV� WKH�
HI¿FDF\� RI� V\QDSWLF� WUDQVPLVVLRQ� >�@�� 7KLV� HIIHFW� DSSHDUV� WR�
EH�SUHV\QDSWLF�LQ�RULJLQ�DQG�WR�EH�PHGLDWHG�E\�WKH�7UN�IDPLO\�
RI� UHFHSWRU� W\URVLQH� NLQDVHV�� 7KH� IXQFWLRQDO� LPSRUWDQFH� RI�
WKH�SUR� UHJLRQ�RI�%'1)�ZDV�GHPRQVWUDWHG� LQ�D� UHFHQW�VWXG\�
WKDW� LQYHVWLJDWHG� WKH� FRQVHTXHQFHV� RI� D� VLQJOH� QXFOHRWLGH�
SRO\PRUSKLVP�LQ�WKLV�UHJLRQ��7KLV�SRO\PRUSKLVP�LV�GH¿QHG�E\�
UHSODFHPHQW�RI�YDOLQH���ZLWK�PHWKLRQLQH�DQG�LV�DVVRFLDWHG�ZLWK�
PHPRU\�GH¿FLWV�DQG�DEQRUPDO�KLSSRFDPSDO�IXQFWLRQ�LQ�KXPDQV�
>�@��$W� WKH�FHOOXODU� OHYHO�� WKH�9DO�0HW�VXEVWLWXWLRQ�DIIHFWV� WKH�
LQWUDFHOOXODU�WUDI¿FNLQJ�RI�%'1)�WR�V\QDSVHV�DQG�UHGXFHV�WKH�
UHJXODWHG�DFWLYLW\�GHSHQGHQW�UHOHDVH�RI�%'1)��$Q�DVVRFLDWLRQ�
EHWZHHQ� %'1)� G\VIXQFWLRQ� DQG� GLIIHUHQW� SV\FKLDWULF�
SDWKRORJLHV� KDV� EHHQ� VKRZQ�� KRZHYHU�� WKH� PHFKDQLVP� RI�
WKLV� SURFHVV� LV� QRW� ZHOO� XQGHUVWRRG�� 6WUHVVRUV�� VSHFL¿FDOO\�
FKLOGKRRG�DEXVH��KDYH�DQ�HIIHFW�RQ�%'1)�OHYHOV��PDNLQJ�WKH�
OLQN�EHWZHHQ�SDVW�DEXVH��%'1)�OHYHOV��DQG�SV\FKRSDWKRORJ\�
ZRUWK� LQYHVWLJDWLQJ� >��� �@�� 'LIIHUHQW� SV\FKLDWULF� FRQGLWLRQV�
VXFK� DV� GHSUHVVLRQ�� VXLFLGH�� ELSRODU� GLVRUGHU�� DQG� SV\FKRVLV�
KDYH�EHHQ�VWXGLHG�LQ�DQ�DWWHPSW�WR�XQGHUVWDQG�WKH�DEXVH�%'1)�
UHODWLRQVKLS�>����@�

&KLOGKRRG�DEXVH
(DUO\� VWUHVV� LV� DVVRFLDWHG� ZLWK� ORQJ�WHUP� DOWHUDWLRQV� LQ�

EUDLQ�FLUFXLWV�DQG�V\VWHPV�WKDW�PHGLDWH�WKH�VWUHVV�UHVSRQVH�>���
��@��(DUO\�VWUHVVRUV�KDYH� ODVWLQJ�HIIHFWV�RQ� WKH�K\SRWKDODPLF�
SLWXLWDU\�DGUHQDO��+3$��D[LV��QRUHSLQHSKULQH��EHQ]RGLD]HSLQH��
RSLDWH�� GRSDPLQHUJLF��%'1)� DQG� RWKHU� EUDLQ� V\VWHPV��7KHVH�
QHXURFKHPLFDO� V\VWHPV� PRGXODWH� IXQFWLRQ� LQ� YDULRXV� EUDLQ�
UHJLRQV��LQFOXGLQJ�WKH�KLSSRFDPSXV��DP\JGDOD��DQG�SUHIURQWDO�
FRUWH[��/RQJ�WHUP�DOWHUDWLRQV�LQ�WKHVH�EUDLQ�UHJLRQV�SOD\�D�UROH�LQ�
WKH�SDWKRSK\VLRORJ\�RI�376'��GHSUHVVLRQ��DQG�RWKHU�V\PSWRPV�
DQG�V\QGURPHV�UHODWHG� WR�FKLOGKRRG�DEXVH��(DUO\�VWUHVV�FRXOG�
VWDUW� D� FKDLQ� UHDFWLRQ�RI� QHXURKRUPRQDO� DQG�QHXURWUDQVPLWWHU�
HIIHFWV� WKDW�ZRXOG� GDPDJH� EUDLQ� VWUXFWXUH� DQG� IXQFWLRQV�� )RU�
H[DPSOH��KLJK�OHYHOV�RI�FRUWLVRO�FRXOG�SUHFLSLWDWH�KLSSRFDPSDO�
QHXURWR[LF� OHVLRQV� DQG� H[FHVVLYH� VWUHVV� ZRXOG� DFW� DV� D� WR[LF�
DJHQW�LQWHUIHULQJ�LQ�WKH�XVXDO�QHXURGHYHORSPHQW�SURFHVV�>��@�

(DUO\�VRFLDO�H[SHULHQFHV�DQG�H[SHULHQFH�UHODWHG�FKDQJHV�LQ�
QHXUDO�FRUUHODWHV�RI�FRJQLWLRQ�DQG�HPRWLRQ�SOD\�D�SLYRWDO�UROH�
LQ�WUDQVJHQHUDWLRQDO�WUDQVPLVVLRQ�RI�SKHQRW\SH�>�@���,QFUHDVHG�
VXVFHSWLELOLW\� WR� FRJQLWLYH� LPSDLUPHQWV� DQG� SV\FKLDWULF�
LOOQHVVHV�LQ�DGXOWV�ZLWK�D�KLVWRU\�RI�FKLOGKRRG�PDOWUHDWPHQW�PD\�
UHÀHFW� D� ODVWLQJ� LPSULQW� RI� HDUO\�PDOWUHDWPHQW� RQ� HSLJHQHWLF�
PHFKDQLVPV�UHJXODWLQJ�JHQH�H[SUHVVLRQ�>��@�

$QLPDO�UHVHDUFK
$�VWXG\�ZDV�SHUIRUPHG�WR�LQYHVWLJDWH�WKH�HSLJHQHWLF�HIIHFWV�

RI�FKLOGKRRG�PDOWUHDWPHQW�RQ�WKH�%'1)�JHQH��XVLQJ�LQIDQW�UDWV�
>��@��'XULQJ�WKHLU�¿UVW�SRVWQDWDO�ZHHN��LQIDQW�UDWV�ZHUH�H[SRVHG�
WR� FDUHWDNHUV� ZLWK� DEXVLYH� EHKDYLRUV�� 5HVXOWV� VKRZHG� WKDW�
HDUO\�OLIH�PDOWUHDWPHQW�UHVXOWHG�LQ�PHWK\ODWLRQ�RI�%'1)�'1$�
WKURXJKRXW�WKH�OLIHVSDQ��ZKLFK�UHVXOWHG�LQ�UHGXFHG�%'1)�JHQH�
H[SUHVVLRQ�� �7KH�HSLJHQHWLF� HIIHFWV�ZHUH��KRZHYHU�� UHYHUVLEOH�
ZLWK�FKURQLF�WUHDWPHQW�RI�D�'1$�PHWK\ODWLRQ�LQKLELWRU��/DVWO\��
UDWV�WKDW�H[SHULHQFHG�DEXVH�ZHUH�PRUH�OLNHO\�WR�PLVWUHDW�WKHLU�RZQ�
RIIVSULQJ��FDXVLQJ�WKHP�WR�KDYH�VLJQL¿FDQW�'1$�PHWK\ODWLRQ��
DQG�WKXV�UHVWDUWLQJ�WKH�F\FOH�>��@��,W�ZDV�DOVR�IRXQG�WKDW�WKRVH�
UDWV�ZLWK�HDUO\�DEXVH�KDG�DQ�LQFUHDVH�LQ�PHWK\ODWLRQ�RI�H[RQ�,9�
RI�WKH�%'1)�SURPRWHU�OHDGLQJ�WR�D�GHFUHDVH�LQ�%'1)�P51$�
LQ�WKH�SUHIURQWDO�FRUWH[��7KHVH�GLIIHUHQFHV�SHUVLVWHG�WKURXJKRXW�
WKH� OLIHWLPH�� DQG� DQDO\VLV� VKRZHG� WKDW� WKH� %'1)� H[RQ� ,9�
PHWK\ODWLRQ�ZDV�WUDQVPLWWHG�WR�WKH�QH[W�JHQHUDWLRQ�>��@�

'HSUHVVLRQ
,QGLYLGXDOV� ZKR� ZHUH� DEXVHG� DQG� QHJOHFWHG� GXULQJ�

FKLOGKRRG� KDYH� D� KLJKHU� ULVN� RI�PDMRU� GHSUHVVLRQ�ZKHQ� WKH\�
EHFRPH�DGXOWV�>�����@��&KLOG�DEXVH�KDV�EHHQ�OLQNHG�WR�GHSUHVVLRQ�
LQ�FOLQLFDO�SRSXODWLRQV�DQG�FRPPXQLW\�VXUYH\V��$Q\�VWUHVVIXO�
H[SHULHQFHV� GXULQJ� WKH� FKLOGKRRG� PD\� EH� DVVRFLDWHG� ZLWK�
GHSUHVVLRQ��)RU�H[DPSOH��D�IROORZ�XS�VWXG\�RI�������PHPEHUV�
RI�WKH�+HOVLQNL�%LUWK�&RKRUW��ERUQ�LQ�����±������)LQODQG�������
RI�ZKRP�ZHUH�HYDFXDWHG�WR�IRVWHU�FDUH�GXULQJ�:RUOG�:DU�,,�KDV�
EHHQ�FRQGXFWHG�>��@��0RUH�WKDQ�VL[�GHFDGHV�ODWHU��WKH�DGXOWV�ZKR�
ZHUH�HYDFXDWHG�DV�FKLOGUHQ�KDG�VLJQL¿FDQWO\�KLJKHU�GHSUHVVLYH�
V\PSWRP�VFRUHV�WKDQ�WKH�DGXOWV�ZKR�ZHUH�QRW�HYDFXDWHG�

6WXGLHV�ZHUH�SHUIRUPHG�WR�H[SORUH�WKH�UHODWLRQVKLS�EHWZHHQ�
WKH� %'1)� JHQRW\SH�� PDOWUHDWPHQW� KLVWRU\�� DQG� D� VHURWRQLQ�
WUDQVSRUWHU� JHQH� >���� ��@�� $IWHU� DQDO\]LQJ� VDOLYD� VDPSOHV��
UHVXOWV� VKRZHG� D� VLJQL¿FDQW� WKUHH�ZD\� LQWHUDFWLRQ� EHWZHHQ�
WKHVH�YDULDEOHV��7KH�VHYHULW\�RI�GHSUHVVLRQ�ZDV�SUHGLFWHG�E\�WKH�
LQWHUDFWLRQ�EHWZHHQ�D�IXQFWLRQDO�SRO\PRUSKLVP�RI�WKH�SURPRWHU�
UHJLRQ� RI� WKH� VHURWRQLQ� WUDQVSRUWHU� DQG� WKH� %'1)� YDO��PHW�
SRO\PRUSKLVP��7KH�YXOQHUDELOLW\�DVVRFLDWHG�ZLWK�WKHVH�JHQRW\SHV�
ZDV�RQO\�VHHQ�LQ�WKRVH�FKLOGUHQ�WKDW�ZHUH�PLVWUHDWHG�>��@���

&KLOGKRRG�DEXVH�DOVR�KDV�DQ�HIIHFW�RQ�DGXOWV�ZLWK�0DMRU�
'HSUHVVLYH�'LVRUGHU��0''��>������@��7KRVH�ZLWK�0''�ZKR�
UHSRUWHG� FKLOGKRRG� DEXVH� DUH� PRUH� OLNHO\� WR� KDYH� D� FXUUHQW�
HSLVRGH� RI� 0''�� PRUH� FKURQLF� 0''�� LQFUHDVHG� V\PSWRP�
VHYHULW\�� DQG� FRPRUELG� DQ[LHW\� DQG� DOFRKRO� XVH� GLVRUGHUV��
FRPSDUHG�WR�WKRVH�ZLWKRXW�KLVWRULHV�RI�FKLOG�DEXVH��7KH�LPSDFW�
RI� FKLOGKRRG� DEXVH� RQ� VHUXP�%'1)� OHYHOV� LV� GHSHQGHQW� RQ�
WKH�YDULDWLRQ�RI�%'1)�SRO\PRUSKLVP�LQ�WKRVH�ZLWK�0''��,Q�
%'1)�PHW� FDUULHUV�� KDYLQJ� D� KLVWRU\� RI� FKLOGKRRG� DEXVH� LV�
DVVRFLDWHG�ZLWK�UHGXFHG�%'1)�OHYHOV�>��@�

9RO������1R����������$SULO %,2/2*,&$/�36<&+,$75<�$1'�36<&+23+$50$&2/2*< ��
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%LSRODU�GLVRUGHU�
$�KLVWRU\�RI�FKLOGKRRG�DEXVH�DOVR�KDV�DQ�HIIHFW�RQ�ELSRODU�

GLVRUGHU��PHGLDWHG�WKURXJK�%'1)�OHYHOV��%LSRODU�SDWLHQWV�ZLWK�
D�KLVWRU\�RI� WUDXPDWLF�HYHQWV�KDYH� ORZHU�%'1)�OHYHOV�DQG�D�
PRUH� VHYHUH� SV\FKRSDWKRORJ\� FRPSDUHG� WR� WKRVH� ZLWKRXW� D�
KLVWRU\�RI�WUDXPDWLF�HYHQWV��%LSRODU�SDWLHQWV�ZLWK�D�WUDXPDWLF�
KLVWRU\�KDYH�KLJKHU�RFFXUUHQFHV�RI�DOFRKRO�DEXVH�GHSHQGHQFH��
DQ[LHW\�FRPRUELGLW\��DQG�ORZHU�%'1)�VHUXP�OHYHOV�FRPSDUHG�
WR�WKRVH�ZLWKRXW�D�WUDXPDWLF�KLVWRU\�>��@�

3V\FKRWLF�GLVRUGHU
3UHOLPLQDU\�GDWD�LQ�D�WZLQ�VWXG\�VXJJHVWV�WKDW�%'1)�JHQHV�

PD\�LQWHUDFW�ZLWK�SV\FKRVRFLDO�VWUHVV�WR�FUHDWH�SV\FKRVLV�ODWHU�
RQ� LQ� OLIH��7KHUH� LV� DQ� LQWHUDFWLRQ� EHWZHHQ�%'1)�9DO��0HW�
DQG�VRFLDO�VWUHVV�>��@��%'1)�0HW�FDUULHUV�VKRZ�PRUH�VWUHVV�
LQGXFHG�SDUDQRLD��WKDQ�WKRVH�WKDW�DUH�9DO�9DO�FDUULHUV�>��@�

6XLFLGH
7KH� WUDXPD� RI� FKLOGKRRG� SK\VLFDO� DQG� VH[XDO� DEXVH� KDV�

UHSHDWHGO\�EHHQ�UHSRUWHG�DV�OLQNHG�ZLWK�VXLFLGDO�EHKDYLRU�>���
��@��$GXOW�ZRPHQ�ZLWK�D�KLVWRU\�RI�DEXVH�DUH�DW�DQ�LQFUHDVHG�
ULVN� IRU�GHYHORSLQJ�GHSUHVVLRQ�� DQ[LHW\�� VXEVWDQFH�DEXVH�DQG�
VXLFLGDOLW\� >��@�� ,Q�ERWK� FOLQLFDO� DQG� FRPPXQLW\�SRSXODWLRQV�
RI�DGXOWV�ZKR� UHSRUW�FKLOGKRRG�VH[XDO�DQG�RU�SK\VLFDO�DEXVH�
VXLFLGDOLW\� LV� KLJKHU� WKDQ� LQ� FRPSDULVRQ� JURXSV�ZKR� GR� QRW�
KDYH�D�KLVWRU\�RI�FKLOGKRRG�DEXVH� >��@��)RU�H[DPSOH��%ULHUH�
>��@�IRXQG�WKDW�����RI�VH[XDO�DEXVH�YLFWLPV��YV������RI�QRQ�
DEXVHG�SDUWLFLSDQWV��GHPRQVWUDWHG�D�KLVWRU\�RI�VXLFLGH�DWWHPSWV��
DQG�WKDW�����RI�YLFWLPV��YV������RI�QRQ�DEXVHG�LQGLYLGXDOV��
UHSRUWHG�VHOI�KDUP�LGHDWLRQ��*XWLHUUH]�>��@�IRXQG�WKDW�FROOHJH�

DJHG�ZRPHQ�ZKR�KDG�EHHQ�DEXVHG�DV�FKLOGUHQ�FODLPHG�KLJKHU�
OHYHOV�RI�VXLFLGDO�LGHDWLRQ�DQG�IHOW�OHVV�UHSXOVLRQ�IRU�GHDWK�DQG�
PRUH� UHSXOVLRQ� IRU� OLIH�� &KLOGKRRG� DEXVH�PD\� DOVR� LQFUHDVH�
WKH� OLNHOLKRRG�RI�GHYHORSLQJ�QHJDWLYH�EHOLHIV�DVVRFLDWHG�ZLWK�
VXLFLGH��+RSHOHVVQHVV�LV�D�UREXVW�SUHGLFWRU�RI�VXLFLGH�>��@�DQG�
FRUUHODWHV�ZLWK�D�KLVWRU\�RI�FKLOGKRRG�DEXVH�>��@��)XUWKHUPRUH��
LW�ZDV�IRXQG�WKDW�KRSHOHVVQHVV�PHGLDWHG�WKH�UHODWLRQ�EHWZHHQ�
D�FKLOGKRRG�DEXVH�KLVWRU\�DQG�D�KLVWRU\�RI�VXLFLGH�DWWHPSW�LQ�D�
FURVV�VHFWLRQDO�VDPSOH�>��@�

%'1)�IXQFWLRQ�DQG�D�KLVWRU\�RI�FKLOGKRRG�DEXVH�SOD\�UROHV�
LQ�WKH�IUHTXHQF\�DQG�OHWKDOLW\�RI�VXLFLGH�DWWHPSWV�>�����@��7KH�
IUHTXHQF\�RI�YLROHQW�VXLFLGH�DWWHPSWV�LV�KLJKHU�LQ�LQGLYLGXDOV�
WKDW�UHSRUW�VHYHUH�VH[XDO�DEXVH�DQG�WKDW�FDUU\�WKH�PHW�%'1)�
DOOHOH�>��@��7KH�9DO��0HW�DOOHOH�RI�%'1)�PD\�LQÀXHQFH�WKH�
HIIHFWV�RI� FKLOGKRRG� WUDXPD� LQ� UHODWLRQ� WR� WKH� ULVN�RI� VXLFLGH�
DWWHPSWV��WKURXJK�LWV�HIIHFWV�RQ�VHURWRQLQ�QHXURQV�>��@��

&21&/86,21
0XOWLSOH� OLQHV� RI� HYLGHQFH� VXJJHVW� WKDW� FKLOGKRRG� DEXVH�

PD\� DIIHFW� WKH� %'1)� IXQFWLRQ� DQG� LV� DVVRFLDWHG� ZLWK� WKH�
GHYHORSPHQW�RI�SV\FKLDWULF�GLVRUGHUV�LQ�FKLOGKRRG��DGROHVFHQFH�
DQG� DGXOWKRRG�� ,W� LV� LQWHUHVWLQJ� WR� VSHFXODWH� WKDW� FHUWDLQ�
LQWHUYHQWLRQV��VXFK�DV�HDUO\�H[SRVXUH�WR�FRPSOH[�HQYLURQPHQWV�
�HQULFKPHQW���KDQGOLQJ��RU� WUHDWPHQW�ZLWK�'1$�GHPHWK\ODVHV�
RU�KLVWRQH�GHDFHW\ODVH�LQKLELWRUV��PLJKW�EH�XVHIXO�DV�WUHDWPHQW�
VWUDWHJLHV�IRU�UHYHUVLQJ�KDUPIXO�HIIHFWV�RI�HDUO\�OLIH�DGYHUVLW\��
)XUWKHU� VWXGLHV� RI� WKH� QHXURELRORJLFDO� HIIHFWV� RI� FKLOGKRRG�
DEXVH�DUH�QHHGHG�WR�GHYHORS�QHZ�WKHUDSHXWLF�LQWHUYHQWLRQV�

5()(5(1&(6�

��� %OXP� 5�� .RQQHUWK�$�� 1HXURWURSKLQ�PHGLDWHG� UDSLG� VLJQDOLQJ� LQ� WKH� FHQWUDO� QHUYRXV� V\VWHP��
PHFKDQLVPV�DQG�IXQFWLRQV�3K\VLRORJ\��%HWKHVGD������������±���

��� )LQNEHLQHU�6��7DYD]RLH�6)��0DORUDWVN\�$��HW�DO��&5(%��D�PDMRU�PHGLDWRU�RI�QHXURQDO�QHXURWURSKLQ�
UHVSRQVHV��1HXURQ����������������±�����

��� 3RR�00��1HXURWURSKLQV�DV�V\QDSWLF�PRGXODWRUV��1DW�5HY�1HXURVFL����������±���
��� (JDQ�0��.RMLPD�0��&DOOLFRWW�-��HW�DO��7KH�%'1)�YDO��PHW�SRO\PRUSKLVP�DIIHFWV�DFWLYLW\�GHSHQGHQW�

VHFUHWLRQ�RI�%'1)�DQG�KXPDQ�PHPRU\�DQG�KLSSRFDPSDO�IXQFWLRQ��&HOO�������������±����
��� %UHQW�'$��2TXHQGR�0��%LUPDKHU�%��HW�DO��)DPLOLDO�SDWKZD\V�WR�HDUO\�RQVHW�VXLFLGH�DWWHPSW��ULVN�

IRU�VXLFLGDO�EHKDYLRU�LQ�RIIVSULQJ�RI�PRRG�GLVRUGHUHG�VXLFLGH�DWWHPSWHUV��$UFK�*HQ�3V\FKLDWU\�
�����������±����

��� )HUJXVVRQ�'0��:RRGZDUG�/-��+RUZRRG�/-��5LVN�IDFWRUV�DQG�OLIH�SURFHVVHV�DVVRFLDWHG�ZLWK�WKH�
RQVHW�RI�VXLFLGDO�EHKDYLRXU�GXULQJ�DGROHVFHQFH�DQG�HDUO\�DGXOWKRRG��3V\FKRO�0HG�����������±���

��� $QJXHORYD�0��%HQNHOIDW�&��7XUHFNL�*��$�V\VWHPDWLF�UHYLHZ�RI�DVVRFLDWLRQ�VWXGLHV�LQYHVWLJDWLQJ�
JHQHV�FRGLQJ� IRU�VHURWRQLQ� UHFHSWRUV�DQG� WKH�VHURWRQLQ� WUDQVSRUWHU�� ,,��6XLFLGDO�%HKDYLRU��0RO�
3V\FKLDWU\�����������±����

��� 6DYLW]� -��YDQ�GHU�0HUZH�/��6WHLQ�'-�� HW� DO��*HQRW\SH�DQG�FKLOGKRRG�VH[XDO� WUDXPD�PRGHUDWH�
QHXURFRJQLWLYH� SHUIRUPDQFH�� D� SRVVLEOH� UROH� IRU� EUDLQ�GHULYHG� QHXURWURSKLF� IDFWRU� DQG�
DSROLSRSURWHLQ�(�YDULDQWV��%LRO�3V\FKLDWU\������������±����

��� 0DOEHUJ�-(��(LVFK�$-��1HVWOHU�(-��HW�DO��&KURQLF�DQWLGHSUHVVDQW�WUHDWPHQW�LQFUHDVHV�QHXURJHQHVLV�
LQ�DGXOW�UDW�KLSSRFDPSXV��-�1HXURVFL�������������±�����

���� .DXIPDQ�-��<DQJ�%��'RXJODV�3DOXPEHUL�+��HW�DO��%UDLQ�GHULYHG�QHXURWURSKLF�IDFWRU���+773/5�
JHQH� LQWHUDFWLRQV� DQG� HQYLURQPHQWDO� PRGL¿HUV� RI� GHSUHVVLRQ� LQ� FKLOGUHQ�� %LRO� 3V\FKLDWU\�
�����������±����

���� 7HLFKHU�0+��*ORG�&$��6XUUH\�-��HW�DO��(DUO\�FKLOGKRRG�DEXVH�DQG�OLPELF�V\VWHP�UDWLQJV�LQ�DGXOW�
SV\FKLDWULF�RXWSDWLHQWV��-�1HXURSV\FKLDWU\�&OLQ�1HXURVFL�����������±����

���� 'H� %HOOLV� 0'�� .HVKDYDQ�06�� 6KLIÀHWW� +�� HW� DO�� %UDLQ� VWUXFWXUHV� LQ� SHGLDWULF� PDOWUHDWPHQW�
UHODWHG� SRVWWUDXPDWLF� VWUHVV� GLVRUGHU�� D� VRFLRGHPRJUDSKLFDOO\� PDWFKHG� VWXG\�� %LRO� 3V\FK�
����������������±�����

���� %UHPQHU�-'��9\WKLOLQJDP�0��9HUPHWWHQ�(��HW�DO��05,�DQG�3(7�VWXG\�RI�GH¿FLWV�LQ�KLSSRFDPSDO�
VWUXFWXUH�DQG�IXQFWLRQ�LQ�ZRPHQ�ZLWK�FKLOGKRRG�VH[XDO�DEXVH�DQG�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��
$P�-�3V\FKLDWU\�������������±����

���� 7HLFKHU�0+��$QGHUVHQ�6/��3ROFDUL�$��HW�DO��7KH�QHXURELRORJLFDO�FRQVHTXHQFHV�RI�HDUO\�VWUHVV�DQG�
FKLOGKRRG�PDOWUHDWPHQW��1HXURVFL�%LREHKDYLRUDO�5HY����������������±���

���� *UDVVL�2OLYHLUD�5��6WHLQ�/0��&KLOGKRRG�PDOWUHDWPHQW�DVVRFLDWHG�ZLWK�376'�DQG�HPRWLRQDO�GLVWUHVV�
LQ�ORZ�LQFRPH�DGXOWV��WKH�EXUGHQ�RI�QHJOHFW��&KLOG�$EXVH�DQG�1HJOHFW�����������������±�����

���� 5RWK�7��/XELQ�)��)XQN�$��HW�DO��/DVWLQJ�HSLJHQHWLF�LQÀXHQFH�RI�HDUO\�OLIH�DGYHUVLW\�RQ�WKH�%'1)�
JHQH��%LRO�3V\FKLDWU\������������±����

���� )DJLROLQL�0��-HQVHQ�&��&KDPSDJQH�)��(SLJHQHWLF�LQÀXHQFHV�RQ�EUDLQ�GHYHORSPHQW�DQG�SODVWLFLW\��
&XUU�2SLQ�1HXURELRO���������������±����

���� :LGRP�&6��'X0RQW�.��&]DMD�6-��$�SURVSHFWLYH�LQYHVWLJDWLRQ�RI�PDMRU�GHSUHVVLYH�GLVRUGHU�DQG�
FRPRUELGLW\�LQ�DEXVHG�DQG�QHJOHFWHG�FKLOGUHQ�JURZQ�XS��$UFK�*HQ�3V\FKLDWU\��������������±���

���� :HLVV�(/��/RQJKXUVW�-*��0D]XUH�&0��&KLOGKRRG�VH[XDO�DEXVH�DV�D�ULVN�IDFWRU�IRU�GHSUHVVLRQ�LQ�
ZRPHQ��SV\FKRVRFLDO�DQG�QHXURELRORJLFDO�FRUUHODWHV��$P�-�3V\FKLDWU\�������������±����

���� 3HVRQHQ� $.�� 5lLNN|QHQ� .�� +HLQRQHQ� .�� .DMDQWLH� (�� )RUVpQ� 7�� (ULNVVRQ� -*�� 'HSUHVVLYH�
V\PSWRPV�LQ�DGXOWV�VHSDUDWHG�IURP�WKHLU�SDUHQWV�DV�FKLOGUHQ��D�QDWXUDO�H[SHULPHQW�GXULQJ�:RUOG�
:DU�,,��$P�-�(SLGHPLRO������������������±���

���� &DVSL�$��6XJGHQ�.��0RI¿WW�7H�� HW� DO�� ,QÀXHQFH�RI� OLIH� VWUHVV�RQ�GHSUHVVLRQ��PRGHUDWLRQ�E\� D�

SRO\PRUSKLVP�LQ�WKH���+77�JHQH��6FLHQFH�������������±����
���� &KDUQH\� '6�� 3V\FKRELRORJLFDO� PHFKDQLVPV� RI� UHVLOLHQFH� DQG� YXOQHUDELOLW\��$P� -� 3V\FKLDWU\�

������������±����
���� +HLP�&��1HPHULII�&%��7KH�UROH�RI�FKLOGKRRG�WUDXPD�LQ�WKH�QHXURELRORJ\�RI�PRRG�DQG�DQ[LHW\�

GLVRUGHUV��SUHFOLQLFDO�DQG�FOLQLFDO�VWXGLHV��%LRO�3V\FKLDWU\�������������±�����
���� (O]LQJD�%��0ROHQGLMN�0��9RVKDDU�5�� HW� DO��7KH� LPSDFW� RI� FKLOGKRRG� DEXVH� DQG� UHFHQW� VWUHVV�

RQ� VHUXP� EUDLQ�GHULYHG� QHXURWRUSKLF� IDFWRU� DQG� WKH� PRGHUDWLQJ� UROH� RI� %'1)� 9DO� ��0HW��
3V\FKRSKDUPDFRORJ\�������������±����

���� .DXHU�6DQW¶$QQD�0��7UDPRQWLQD�-��$QGUHD]]D�$��HW�DO��7UDXPDWLF�OLIH�HYHQWV�LQ�ELSRODU�GLVRUGHU��
LPSDFW�RQ�%'1)�OHYHOV�DQG�SV\FKRSDWKRORJ\��%LSRODU�'LVRUGHUV��������������±�����

���� :LFKHUV�0��.HQLV�*�� -DFREV�1�� HW� DO��7KH�%'1)�9DO�����HW� [� ��+77/35�[� FKLOG� DGYHUVLW\�
LQWHUDFWLRQ� DQG� GHSUHVVLYH� V\PSWRPV�� DQ� DWWHPSW� DW� UHSOLFDWLRQ�� $P� -� 0HG� *HQHW� %�
1HXURSV\FKLDWU�*HQHW�������������±����

���� :LQNHO� 5�� 6WHIDQLV� 1��0\LQ�*HUPH\V� ,�� 3V\FKRVRFLDO� VWUHVV� DQG� SV\FKRVLV��$� UHYLHZ� RI� WKH�
1HXURELRORJLFDO�PHFKDQLVPV�DQG�WKH�HYLGHQFH�IRU�JHQH�VWUHVV�LQWHUDWLRQ��6FKL]RSKUHQLD�%XOOHWLQ�
���������������±�����

���� %ULHUH�-��5XQW]�0��6XLFLGDO�WKRXJKWV�DQG�EHKDYLRUV�LQ�IRUPHU�VH[XDO�DEXVH�YLFWLPV��&DQ�-�%HKDY�
6FL���������������±����

���� 6DQWD� 0LQD� ((�� *DOORS� 50�� &KLOGKRRG� VH[XDO� DQG� SK\VLFDO� DEXVH� DQG� DGXOW� VHOI�KDUP� DQG�
VXLFLGDO�EHKDYLRU��D�OLWHUDWXUH�UHYLHZ��&DQ�-�3V\FKLDWU\������������±����

���� 0DNKLMD�1��6KHU�/��&KLOGKRRG�DEXVH��DGXOW�DOFRKRO�XVH�GLVRUGHUV�DQG�VXLFLGDO�EHKDYLRU��4-0�
���������������±����

���� %ULHUH� -�� 7KH� HIIHFWV� RI� FKLOGKRRG� VH[XDO� DEXVH� RQ� ODWHU� SV\FKRORJLFDO� IXQFWLRQLQJ�� GH¿QLQJ�
D� SRVW�VH[XDO� DEXVH� V\QGURPH�� 7KH� 7KLUG� 1DWLRQDO� &RQIHUHQFH� RQ� 6H[XDO� 9LFWLPL]DWLRQ� RI�
&KLOGUHQ��:DVKLQJWRQ��'&��������

���� *XWWLHUUH]�30��7KDNNDU�55��.XF]HQ�&��([SORUDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�SK\VLFDO�DQG�
RU� VH[XDO� DEXVH�� DWWLWXGHV� DERXW� OLIH� DQG�GHDWK�� DQG� VXLFLGDO� LGHDWLRQ� LQ�\RXQJ�ZRPHQ��'HDWK�
6WXGLHV������������±���

���� %HFN�$7��%URZQ�*��%HUFKLFN�5-��HW�DO��5HODWLRQVKLS�EHWZHHQ�KRSHOHVVQHVV�DQG�XOWLPDWH�VXLFLGH��D�
UHSOLFDWLRQ�ZLWK�SV\FKLDWULF�RXWSDWLHQWV��$P�-�3V\FKLDWU\����������������±����

���� 0HDGRZV�/$��.DVORZ�1-��+RSHOHVVQHVV�DV�PHGLDWRU�RI� WKH� OLQN�EHWZHHQ� UHSRUWV�RI� D�KLVWRU\�
RI� FKLOG� PDOWUHDWPHQW� DQG� VXLFLGDOLW\� LQ�$IULFDQ�$PHULFDQ� ZRPHQ�� &RJQ� 7KHUDS\� DQG� 5HV�
��������������±����

���� $JHUER�(��1RUGHQWRIW�0��0RUWHQVHQ�3%��)DPLOLDO��SV\FKLDWULF��DQG�VRFLRHFRQRPLF�ULVN�IDFWRUV�
IRU�VXLFLGH�LQ�\RXQJ�SHRSOH��QHVWHG�FDVH�FRQWURO�VWXG\��%0-�����������±��

���� 'XEH�65��$QGD�5)��)HOLWWL�9-��HW�DO��&KLOGKRRG�DEXVH��KRXVHKROG�G\VIXQFWLRQ��DQG�WKH�ULVN�RI�
DWWHPSWHG�VXLFLGH� WKURXJKRXW� WKH� OLIH�VSDQ��¿QGLQJV� IURP� WKH�$GYHUVH�&KLOGKRRG�([SHULHQFHV�
6WXG\��-$0$��������������±�����

���� 'ZLYHGL�<��5L]DYL�+6��&RQOH\�55��HW�DO��$OWHUHG�JHQH�H[SUHVVLRQ�RI�EUDLQ�GHULYHG�QHXURWURSKLF�
IDFWRU� DQG� UHFHSWRU� W\URVLQH� NLQDVH� %� LQ� SRVWPRUWHP� EUDLQ� RI� VXLFLGH� VXEMHFWV�� $UFK� *HQ�
3V\FKLDWU\������������±����

���� .DUHJH�)��9DXGDQ�*��6FKZDOG�0�� HW� DO��1HXURWURSKLQ� OHYHOV� LQ� SRVWPRUWHP�EUDLQV� RI� VXLFLGH�
YLFWLPV�DQG�WKH�HIIHFWV�RI�DQWHPRUWHP�GLDJQRVLV�DQG�SV\FKRWURSLF�GUXJV��%UDLQ�5HV�0RO�%UDLQ�
5HV������������±���

���� ,JD� -,�� 8HQR� 6,�� <DPDXFKL� .�� HW� DO�� 7KH� 9DO��0HW� SRO\PRUSKLVP� RI� WKH� EUDLQ�GHULYHG�
QHXURWURSKLF�IDFWRU�JHQH�LV�DVVRFLDWHG�ZLWK�SV\FKRWLF�IHDWXUHV�DQG�VXLFLGDO�EHKDYLRU�LQ�-DSDQHVH�
PDMRU�GHSUHVVLYH�SDWLHQWV��$P�-�0HG�*HQHW�%�1HXULRSV\FKLDWU�*HQHW�LQ�SUHVV�

���� 3HUURXG�1��&RXUWHW�3��9LQF]H�,��HW�DO��,QWHUDFWLRQ�EHWZHHQ�%'1)�9DO��0HW�DQG�FKLOGKRRG�WUDXPD�
RQ�DGXOW¶V�YLROHQW�VXLFLGH�DWWHPSW��*HQHV��%UDLQ�DQG�%HKDYLRU��������������±����

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



0DUtD�'RORUHV�%5$48(+$,6
3V\FKRELRORJLFDO�VHTXHODH�RI�FKLOG�PDOWUHDWPHQW

3V\FKRELRORJLFDO�VHTXHODH�RI�FKLOG�PDOWUHDWPHQW
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&KLOG�DEXVH�RU�PDOWUHDWPHQW�DIIHFWV�SV\FKRELRORJLFDO�VWDWHV�
YLD�D�FRPSOH[�PDWUL[�RI�EHKDYLRUDO��HPRWLRQDO��DQG�FRJQLWLYH�
IDFWRUV�>�@��&KLOG�DEXVH�DOVR�HOHYDWHV�WKH�ULVN�RI�SV\FKLDWULF�DQG�
PHGLFDO� GLVHDVHV� >��� �@� DOWKRXJK� QRW� DOO� H[SRVHG� LQGLYLGXDOV�
GHPRQVWUDWH� WKH� VDPH� DOWHUHG� UHVSRQVHV�� VXJJHVWLQJ� WKDW� WKH�
LQWHUDFWLRQV� EHWZHHQ� JHQHWLF�� HSLJHQHWLF�� DQG� SV\FKRVRFLDO�
HQYLURQPHQWDO� IDFWRUV� PRGXODWH� WKH� FRQVHTXHQFHV� RI� FKLOG�
PDOWUHDWPHQW��

&KLOG�DEXVH�VXEVWDQWLDOO\�FRQWULEXWHV�WR�FKLOG�PRUWDOLW\�DQG�
PRUELGLW\�EXW�LW�DOVR�KDV�ORQJ�ODVWLQJ�HIIHFWV�RQ�PHQWDO�KHDOWK��
GUXJ� DQG� DOFRKRO� PLVXVH� �HVSHFLDOO\� LQ� JLUOV��� ULVN\� VH[XDO�
EHKDYLRXU��REHVLW\��DQG�FULPLQDO�EHKDYLRXU��ZKLFK�SHUVLVW�LQWR�
DGXOWKRRG�>�@��,Q�DGGLWLRQ��LWV�HIIHFWV�PD\�H[WHQG�EH\RQG�WKH�
LPPHGLDWH�YLFWLP�LQWR�VXEVHTXHQW�JHQHUDWLRQV�DV�D�FRQVHTXHQFH�
RI� HSLJHQHWLF� HIIHFWV� WUDQVPLWWHG� GLUHFWO\� WR� RIIVSULQJ� DQG�
RU� EHKDYLRUDO� FKDQJHV� LQ� DIIHFWHG� LQGLYLGXDOV�� ([SRVXUH� WR�
PXOWLSOH� IRUPV�RI� DEXVH�KDV�EHHQ� VDLG� WR�EH� DVVRFLDWHG�ZLWK�
YHU\�ODUJH�HIIHFW�VL]HV�>����@��,Q�IDFW��PRVW�PDOWUHDWHG�FKLOGUHQ�
DUH�H[SRVHG�WR�PXOWLSOH�W\SHV�RI�DEXVH�DQG�WKH�QXPEHU�RI�WKH�
GLIIHUHQW�W\SHV�LV�D�FULWLFDOO\�LPSRUWDQW�IDFWRU�>�@�

7KHUH�LV�DQ�LQFUHDVLQJ�HYLGHQFH�RI�WKH�HIIHFWV�RI�FKLOGKRRG�
WUDXPD�LQ�WKH�GHYHORSLQJ�EUDLQ�RI�FKLOGUHQ�DQG�DGROHVFHQWV�DQG�
RI�LWV�ORQJ�ODVWLQJ�QHXURELRORJLFDO�HIIHFWV�GXULQJ�DGXOWKRRG�>�@��
2QH�RI�WKH�HIIHFWV�RI�FKLOG�PDOWUHDWPHQW�LV�WKH�DFTXLUHG�LQDELOLW\�
RI�WKH�EUDLQ�WR�LQKLELW�VRPH�QHJDWLYH�DFWLRQV�>�@��&KLOG�DEXVH�
PD\� UHVXOW� LQ� D� FKURQLF� LQFDSDELOLW\� WR� PRGXODWH� HPRWLRQV��
WKXV�DXJPHQWLQJ�WKH�ULVN�RI�JHWWLQJ�LQYROYHG�LQ�LQGLVFULPLQDWH�
UHODWLRQVKLSV� ZLWK� RWKHUV� LQ� ZKLFK� ROG� WUDXPDV� PD\� EH�
UHSHDWHG� >��� ����@�� ,Q� IDFW�� DEQRUPDOLWLHV� LQ� WKH�RUELWRIURQWDO�
FRUWH[� DQG� DP\JGDOD� DV� D� FRQVHTXHQFH� RI� WUDXPD� H[SRVXUH�
PD\� LPSDLU�GHFLVLRQ�PDNLQJ�DQG�PD\�DOVR�SUHGLVSRVH� WR� DFW�
PRUH� LPSXOVLYHO\� � LQ� WKH� IXWXUH� >���� ��@�� 7KH� KLSSRFDPSXV�
DOVR� SDUWLFLSDWHV� LQ� FRJQLWLYH� SURFHVVHV� DQG� VHHPV� WR� EH�
SDUWLFXODUO\�YXOQHUDEOH�WR�VWUHVV�>��@��$�VKULQN�LQ�KLSSRFDPSDO�
YROXPH�KDV�EHHQ�GHVFULEHG�DV�D�PDMRU�ELRORJLFDO�FRQVHTXHQFH�
RI� H[SRVXUH� WR� WUDXPD� >���� ��@�� 'DPDJH� RU� DWURSK\� RI� WKH�
KLSSRFDPSXV�LPSDLUV�WKH�LQKLELWRU\�UROH�RI�WKLV�FHUHEUDO�UHJLRQ�
DQG�OHDGV�WR�D�PRUH�SURORQJHG�K\SRWKDODPLF�SLWXLWDU\�DGUHQDO�
�+3$�� UHVSRQVH� WR� SV\FKRORJLFDO� VWUHVVRU�� 0RUHRYHU�� VWUHVV�
PD\� FORVH� WKLV� ORRS�EHFDXVH� LW� DOVR� OHDGV� WR� ORVH� RI� QHXURQV�
LQ�WKH�KLSSRFDPSXV�DQG�WR�D�GHFUHDVH�LQ�V\QDSWLF�FRQQHFWLYLW\�
>���� ��@��+RZHYHU�� VRPH�RWKHU� IDFWRUV�� VXFK� DV� WKH� HIIHFW� RI�
DOFRKRO� DQG� VXEVWDQFH� DEXVH�� PD\� DOVR� DIIHFW� KLSSRFDPSDO�
VL]H��EHFDXVH�VRPH�VWXGLHV�IDLO�WR�VKRZ�D�UHGXFHG�KLSSRFDPSDO�
YROXPH�LQ�UHVSRQVH�WR�WUDXPD��HVSHFLDOO\�LQ�FKLOGUHQ�DQG�\RXQJ�
DGXOWV�>��@�

$GGLWLRQDO�QHXURELRORJLFDO�VWUXFWXUHV�PD\�DOVR�EH�DIIHFWHG�
DV�D�UHVXOW�RI�FKLOGKRRG�DEXVH�>������@�����WKH�PLGGOH�SRUWLRQ�
RI�WKH�FRUSXV�FDOORVXP��WKXV�OHDGLQJ�WR�D�LQFUHDVHG�KHPLVSKHULF�
ODWHUDOLW\� DQG� GHFUHDVHG� KHPLVSKHULF� LQWHJUDWLRQ�� ��� WKH�
DQWHULRU� FLQJXODWH� FRUWH[��ZKLFK� LV� HVSHFLDOO\� LQYROYHG�ZKHQ�
HIIRUW� LV� QHHGHG� WR� SHUIRUP� D� WDVN� VXFK� DV� LQ� HDUO\� OHDUQLQJ�
DQG�SUREOHP�VROYLQJ�>��@������WKH�FHUHEHOODU�YHUPLV��D�UHJLRQ�
RI� WKH� EUDLQ�ZKLFK� KDV� WKH� KLJKHVW� GHQVLW\� RI� JOXFRFRUWLFRLG�
UHFHSWRUV�GXULQJ�GHYHORSPHQW��DQG�����WKH�PDWXULW\�RI�WKH�OHIW�
KHPLVSKHUH�QHRFRUWH[��

0XOWLSOH�QHXURWUDQVPLWWHUV�DQG�KRUPRQHV�DUH�DOVR�LQYROYHG�
LQ�WKH�FKURQLF�VWUHVV�UHVSRQVH��)HDU�WUDLWV�DUH�VDLG�WR�EH�PXFK�
LQÀXHQFHG�E\�WKH�DP\JGDOH��WKH�VHURWRQHUJLF��WKH�QRUDGUHQHUJLF��
DQG� WKH� JDPPD�DPLQREXW\ULF� DFLG� �*$%$�� V\VWHPV�� ZKLOH�
DQJHU�VHHPV�WR�EH�PRVWO\�UHJXODWHG�E\�WKH�QXFOHXV�DFFXPEHQV�
DQG� WKH� GRSDPLQHUJLF� DQG� JOXWDPDWHUJLF� V\VWHPV� >��@�� $V�
QHXURKRUPRQHV��QHXURWUDQVPLWWHUV�DQG�QHXURSHSWLGHV�LQWHUDFW��
WKH� G\VIXQFWLRQ� RI� RQH� EUDLQ� QHXURFKHPLFDO� V\VWHP� DIIHFWV�
RWKHU�V\VWHPV��%HVLGHV�JOXFRFRUWLFRLGV�DQG�QHXURWUDQVPLWWHUV��
D�QXPEHU�RI�SURWHLQ�KRUPRQHV��DV�ZHOO�DV�RWKHU�HQGRJHQRXV�DQG�
H[RJHQRXV�VXEVWDQFHV��KDYH�EHHQ�VDLG�WR�LQWHUYHQH�LQ�WKH�VWUHVV�
UHVSRQVH� OHDGLQJ� WR� VHYHUDO� SV\FKRELRORJLFDO� DEQRUPDOLWLHV��
LQVXOLQ�� LQVXOLQ�OLNH�JURZWK� IDFWRU� �,*)����� JURZWK�KRUPRQH��
DGHQRVLQH��FDIIHLQH��JUKHOLQ�DQG�OHSWLQ�>������@�

:LWK� SURORQJHG� FKURQLF� VWUHVV�� WKH� +3$� D[LV� LV� K\SHU�
DFWLYDWHG�� ZLWK� WKH� UHVXOWLQJ� UHOHDVH� LQ� DGUHQRFRUWLFRWURSLQ�
DQG� FRUWLVRO��ZKLFK� LQYROYHV� VWUXFWXUDO� FKDQJHV�� FHOO� DWURSK\�
DQG�QHXURQDO�ORVV�>��@��&KLOG�DEXVH�>��@�PD\�OHDG�WR�D�FKURQLF�
K\SHUDFWLYDWLRQ�RI�WKH�+3$�D[LV�WKDW�¿QDOO\�OHDGV�WR�D�EOXQWHG�
FRUWLVRO�UHVSRQVH�WR�GLYHUVH�VWLPXOL��+RZHYHU��DV�QRW�DOO�H[SRVHG�
LQGLYLGXDOV�GHPRQVWUDWH�DOWHUHG�+3$�D[LV�SK\VLRORJ\��JHQHWLF�
DQG�FRPSOH[�HSLJHQHWLF�YDULDWLRQV�WRJHWKHU�ZLWK�WKH�HIIHFW�RI�
HQYLURQPHQWDO�IDFWRUV�PD\�EH�FUXFLDO�WR�H[SODLQ�YDULDWLRQV�LQ�
WKH�FRQVHTXHQFHV�RI�WUDXPD�H[SRVXUH�>������@�

7KHUH� KDYH� EHHQ� UHODWLYHO\� IHZ� LQYHVWLJDWLRQV� RI� WKH�
GHYHORSPHQW� RI� WKH� +3$� D[LV� GXULQJ� DGROHVFHQFH�� DOWKRXJK�
WKH� VWXGLHV� FXUUHQWO\� DYDLODEOH� LQGLFDWH� WKDW� WKH� HIIHFWV� RI�
VWUHVV� H[SRVXUH� GXULQJ� DGROHVFHQFH� GLIIHU� IURP�� DQG�PD\� EH�
ORQJHU�ODVWLQJ� WKDQ�� HIIHFWV� RI� WKH� VDPH� VWUHVV� H[SRVXUH� LQ�
DGXOWKRRG�>������@��7KH�HIIHFWV�RI�DGROHVFHQW�VWUHVV�GHSHQG�RQ�
D�QXPEHU�RI�IDFWRUV��LQFOXGLQJ��DJH��JHQGHU��GXUDWLRQ�RI�VWUHVV�
H[SRVXUH�� W\SH�RI� VWUHVVRU��DQG� WLPH�EHWZHHQ�VWUHVV�H[SRVXUH�
DQG�WHVWLQJ�>��@��6RPH�GHYHORSPHQWDO�IHDWXUHV�VKRXOG�EH�DOVR�
WDNHQ� LQWR� DFFRXQW� �H�J� DOWKRXJK� KLSSRFDPSXV� G\VIXQFWLRQ�
KDV�EHHQ�SURYHG�WR�EH�D�SRWHQWLDO�FRQVHTXHQFH�RI�HDUO\�WUDXPD�
H[SRVXUH� GXULQJ� DGROHVFHQFH�� FOHDU� QHXURDQDWRPLF� FKDQJHV�
�KLSSRFDPSDO�DWURSK\��LV�QRW�FOHDUO\�DVVHVVHG�XQWLO�DGXOWKRRG�
>��@���+RZHYHU��ZKHQ�VWXG\LQJ�SDWLHQWV�ZLWK�DGXOW�ERUGHUOLQH�
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&RPPHQWDU\

SHUVRQDOLW\� GLVRUGHU� �%3'�� >��@� WKRVH� ZLWK� D� KLVWRU\� RI�
FKLOGKRRG� DEXVH� KDYH� VPDOOHU� SLWXLWDU\� YROXPHV� WKDQ� WKRVH�
%3'� SDWLHQWV� ZLWKRXW� KLVWRU\� RI� FKLOGKRRG� PDOWUHDWPHQW��
SRVVLEO\�DV�D�FRQVHTXHQFH�RI�D�+3$�D[LV�G\VIXQFWLRQ�

,QWHUDFWLRQV� EHWZHHQ� WKH� GHYHORSLQJ� DP\JGDOD� DQG�+3$�
D[LV�XQGHUOLH�FULWLFDO�SHULRGV�IRU�HPRWLRQDO�OHDUQLQJ��ZKLFK�DUH�
PRGXODWHG�E\�GHYHORSPHQWDO�VXSSRUW�DQG�PDWHUQDO�FDUH�>��@��
+HLP�HW�DO�� >��@� IRXQG�GHFUHDVHG�FRQFHQWUDWLRQV�RI�R[\WRFLQ�
LQ� WKH� FHUHEURVSLQDO� ÀXLG� �&6)�� LQ� DGXOW� KHDOWK\� ZRPHQ�
H[SRVHG� WR� FKLOGKRRG� PDOWUHDWPHQW� FRPSDUHG� WR� WKRVH� ZKR�
KDG� QHYHU� HQGXUHG� HDUO\� OLIH� DGYHUVLWLHV�� 7KH� QHXURSHSWLGH�
R[\WRFLQ��27��SOD\V�D�NH\�UROH�LQ�PHGLDWLQJ�VRFLDO�DI¿OLDWLRQ��
DWWDFKPHQW��VRFLDO�VXSSRUW��PDWHUQDO�EHKDYLRU�DQG�WUXVW��DV�ZHOO�
DV�SURWHFWLRQ�DJDLQVW�VWUHVV�DQG�DQ[LHW\�

0RUHRYHU�� VHYHUH� VWUHVV� RU� WUDXPD� FDQ� OHDG� WR� H[FHVVLYH�
VHURWRQLQ� DFWLYDWLRQ� LQ� PDQ\� UHJLRQV� RI� WKH� EUDLQ� >��@���
([FHVVLYH�HOHYDWLRQ� LQ�VHURWRQLQ� OHYHOV�DSSHDUV� WR�HYHQWXDOO\�
UHVXOW�LQ�VHURWRQLQ�GHSOHWLRQ�LI�WUDXPD�LV�FKURQLF�RU�SHUVLVWHQW�
>��@�� &KURQLF� VHURWRQLQ� DFWLYDWLRQ� PD\� UHVXOW� IURP� UH�
H[SHULHQFLQJ� WKH� WUDXPD�DQG� LQWUXVLYH�PHPRULHV�� HYHQ� LI� WKH�
DFWXDO� WUDXPDWLF�VWUHVVRU� LV�QRW�FRQWLQXLQJ� WR�RFFXU��5HGXFHG�

DYDLODELOLW\�RI�VHURWRQLQ�WKHQ�OHDGV�WR�D�GHFUHDVHG�DELOLW\�RI�WKH�
FHQWUDO�QHUYRXV�V\VWHP�WR�GDPSHQ�HPRWLRQDO�UHVSRQVHV�WR�ODWHU�
VWUHVVRUV�� LQFUHDVLQJ�RQH¶V�SURQHQHVV� WR�G\VSKRULF� VWDWHV� DQG�
K\SHUDURXVDO�V\PSWRPV�DIWHU�WUDXPD�H[SRVXUH��/RZ�VHURWRQLQ�
IXQFWLRQ� KDV� EHHQ� FRUUHODWHG� ZLWK� LPSXOVLYH� DQG� DJJUHVVLYH�
EHKDYLRUV� LQ� FKLOGUHQ�� DGROHVFHQWV� DQG� DGXOWV� ZLWK� GLIIHUHQW�
SV\FKLDWULF� GLDJQRVHV� LQFOXGLQJ� GHSUHVVLRQ�� VXEVWDQFH� DEXVH�
GLVRUGHUV��376'��DQG�KDV�DOVR�EHHQ�UHODWHG�WR�VXLFLGDO�EHKDYLRU�
>�����@�

,Q� VXPPDU\�� FKLOG� DEXVH� PD\� OHDG� WR� VHULRXV�
SV\FKRELRORJLFDO�FRQVHTXHQFHV�WKDW�PD\�EH�SHUVLVWHQW�WKURXJK�
WKH� OLIH� FRXUVH�� &RPSOH[� LQWHUDFWLRQV� EHWZHHQ� JHQHWLF��
HSLJHQHWLF�� DQG� SV\FKRVRFLDO�HQYLURQPHQWDO� IDFWRUV� DFFRXQW�
IRU�WKH�GLIIHUHQFHV�REVHUYHG�EHWZHHQ�LQGLYLGXDOV�WKDW�KDYH�EHHQ�
H[SRVHG� WR� FKLOG�PDOWUHDWPHQW��$OWKRXJK� HYLGHQFH� DYDLODEOH�
VXSSRUWV� D� VXSHULRU� HIIHFWLYHQHVV� RI� WKH� SULPDU\� SUHYHQWLRQ�
LQWHUYHQWLRQV� RYHU� WKH� VHFRQG� DQG� WHUWLDU\� VWUDWHJLHV�� WU\LQJ�
WR�OHVVHQ�WKH�QHJDWLYH�HIIHFWV�RI�FKLOG�DEXVH�VKRXOG�HQFRXUDJH�
QHZ�UHVHDUFK�VWUDWHJLHV�RQ� WKH�SV\FKRELRORJLFDO� WUHDWPHQW�RI�
WKLV�FRQGLWLRQ��

5()(5(1&(6�

��� .HQGDOO�7DFNHWW�.��7KH�KHDOWK�HIIHFWV�RI�FKLOGKRRG�DEXVH�� IRXU�SDWKZD\V�E\�ZKLFK�DEXVH�FDQ�
LQÀXHQFH�KHDOWK��&KLOG�$EXVH�DQG�1HJOHFW�����������������±����

��� 1HLJK�*1��*LOOHVSLH�&)��1HPHURII�&%��7KH� QHXURELRORJLFDO� WROO� RI� FKLOG� DEXVH� DQG� QHJOHFW��
7UDXPD�9LROHQFH�$EXVH���������������±����

��� +DQVHQ� /$�� 0LNNHOVHQ� 6-�� 6DEURH� 6�� &KDUOHV�$9�� 0HGLFDO� ¿QGLQJV� DQG� OHJDO� RXWFRPHV� LQ�
VH[XDOO\�DEXVHG�FKLOGUHQ��-�)RUHQVLF�6FL���������������±����

��� *LOEHUW�5��:LQGRP�&6��%URZQH�.��)HUJXVVRQ�'��:HEE�(��-DQVRQ�6��%XUGHQ�DQG�FRQVHTXHQFHV�RI�
FKLOG�PDOWUHDWPHQW�LQ�KLJK�LQFRPH�FRXQWULHV��/DQFHW������������������±���

��� 7HLFKHU�0+��6DPVRQ�-$��3ROFDUL�$��0F*UHHQHU\�&(��6WLFNV��VWRQHV��DQG�KXUWIXO�ZRUGV��UHODWLYH�
HIIHFWV�RI�YDULRXV�IRUPV�RI�FKLOGKRRG�PDOWUHDWPHQW��$P�-�3V\FKLDWU\����������������±�����

��� 0DF/HRG�-��1HOVRQ�*��3URJUDPV�IRU�WKH�SURPRWLRQ�RI�IDPLO\�ZHOOQHVV�DQG�WKH�SUHYHQWLRQ�RI�FKLOG�
PDOWUHDWPHQW��D�PHWD�DQDO\WLF�UHYLHZ��&KLOG�$EXVH�DQG�1HJOHFW����������������±���

��� &ORLWUH� 0�� 6FDUYDORQH� 3�� 'LIHGH� -$�� 3RVWWUDXPDWLF� VWUHVV� GLVRUGHU�� VHOI�� DQG� LQWHUSHUVRQDO�
G\VIXQFWLRQ�DPRQJ�VH[XDOO\�UHWUDXPDWL]HG�ZRPHQ��-�7UDXPD�6WUHVV���������������±���

��� /XQGTYLVW�*��6YHGLQ�&*��+DQVVRQ�.��&KLOGKRRG�VH[XDO�DEXVH��:RPHQ¶V�KHDOWK�ZKHQ�VWDUWLQJ�LQ�
JURXS�WKHUDS\��1RUG�-�3V\FKLDWU\��������������±���

��� 6HHGDW�6��6WHLQ�0%��)RUGH�'5��$VVRFLDWLRQ�EHWZHHQ�SK\VLFDO�SDUWQHU�YLROHQFH��SRVWWUDXPDWLF�
VWUHVV��FKLOGKRRG�WUDXPD��DQG�VXLFLGH�DWWHPSWV�LQ�D�FRPPXQLW\�VDPSOH�RI�ZRPHQ��9LROHQFH�9LFW�
�������������±���

���� *ZDQGXUH�&��6H[XDO�DVVDXOW�LQ�FKLOGKRRG��ULVN�+,9�DQG�$,'6�EHKDYLRXUV�LQ�DGXOWKRRG��$,'6�
&DUH�����������������±�����

���� %ODDXZ�(��$UHQVPDQ�(��.UDDLM�9��:LQNHO�):��%RXW�5��7UDXPDWLF� OLIH�HYHQWV�DQG�VXLFLGH�ULVN�
DPRQJ�MDLO�LQPDWHV��WKH�LQÀXHQFH�RI�W\SHV�RI�HYHQWV��WLPH�SHULRG�DQG�VLJQL¿FDQW�RWKHUV��-�7UDXPD�
6WUHVV�������������±���

���� YDQ�GHU�.RON�%$��+RVWHWOHU�$��+HUURQ�1��)LVOHU�5(��7UDXPD�DQG�WKH�GHYHORSPHQW�RI�ERUGHUOLQH�
SHUVRQDOLW\�GLVRUGHU��3V\FKLDWU�&OLQ�1RUWK�$P���������������±����

���� 0RQNXO�(6��+DWFK�-3��1LFROHWWL�0$��6SHQFH�6��%UDPELOOD�3��/DFHUGD�$/��HW�DO��)URQWR�OLPELF�
EUDLQ�VWUXFWXUHV�LQ�VXLFLGDO�DQG�QRQ�VXLFLGDO�IHPDOH�SDWLHQWV�ZLWK�PDMRU�GHSUHVVLYH�GLVRUGHU��0RO�
3V\FKLDWU\���������������±����

���� -ROODQW� )�� *XLOODXPH� 6�� -DXVVHQW� ,�� %HOOLYLHU� )�� /HER\HU� 0�� &DVWHOQDX� '�� HW� DO�� 3V\FKLDWULF�
GLDJQRVHV� DQG� SHUVRQDOLW\� WUDLWV� DVVRFLDWHG� ZLWK� GLVDGYDQWDJHRXV� GHFLVLRQ�PDNLQJ�� (XU�
3V\FKLDWU\���������������±����

���� /DUD�'*��$NLVNDO�+6��7RZDUG�DQ� LQWHJUDWLYH�PRGHO�RI� WKH�VSHFWUXP�RI�PRRG��EHKDYLRUDO�DQG�
SHUVRQDOLW\�GLVRUGHUV�EDVHG�RQ�IHDU�DQG�DQJHU�WUDLWV��,,��LPSOLFDWLRQV�IRU�QHXURELRORJ\��JHQHWLFV�
DQG�SV\FKRSKDUPDFRORJLFDO�WUHDWPHQW��-�$IIHFW�'LVRUG�����������±����

���� %UHPQHU�-'��1HXURLPDJLQJ� LQ�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU�DQG�RWKHU�VWUHVV�UHODWHG�GLVRUGHUV��
1HXURLPDJLQJ�&OLQ�1�$P���������������±���

���� %UHPPHU� -'�� (IIHFWV� RI� WUDXPDWLF� VWUHVV� RQ� EUDLQ� VWUXFWXUH� DQG� IXQFWLRQ�� UHOHYDQFH� WR� HDUO\�
UHVSRQVHV�WR�WUDXPD��-�7UDXPD�'LVVRFLDWLRQ�������������±���

���� 0F(ZHQ�%6��3K\VLRORJ\�DQG�QHXURELRORJ\�RI�VWUHVV�DQG�DGDSWDWLRQ��FHQWUDO� UROH�RI� WKH�EUDLQ��
3K\VLRO�5HY������������±����

���� :RRQ� )/�� +HGJHV� ':�� +LSSRFDPSDO� DQG� DP\JGDOD� YROXPHV� LQ� FKLOGUHQ� DQG� DGXOWV� ZLWK�
FKLOGKRRG� PDOWUHDWPHQW�UHODWHG� SRVWWUDXPDWLF� VWUHVV� GLVRUGHU�� D� PHWD�DQDO\VLV�� +LSSRFDPSXV�
��������������±���

���� 7HLFKHU�0+��$QGHUVHQ�6/��3ROFDUL�$��$QGHUVRQ�&0��1DYDOWD�&3��.LP�'0��7KH�QHXURELRORJLFDO�
FRQVHTXHQFHV�RI�HDUO\�VWUHVV�DQG�FKLOGKRRG�PDOWUHDWPHQW��1HXURVFL�%LREHKDY�5HY�����������
�����±���

���� .DXIPDQ� -�� &KDUQH\� '6�� 1HXURELRORJLFDO� FRUUHODWHV� RI� FKLOG� DEXVH�� %LRO� 3V\FKLDWU\�
������������±�����

���� 3HQ]D�.0��+HLP�&��1HPHURII�&%��1HXURELRORJLFDO� HIIHFWV� RI� FKLOGKRRG� DEXVH�� LPSOLFDWLRQV�
IRU�WKH�SDWKRSK\VLRORJ\�RI�GHSUHVVLRQ�DQG�DQ[LHW\��$UFK�:RPHQ�0HQW�+HDOWK����������±���

���� $OOPDQ� -0��+DNHHP�$��(UZLQ� -0��1LPFKLQVN\�(��+RI�3��7KH�DQWHULRU� FLQJXODWH� FRUWH[��7KH�
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IXQFWLRQ�� DQG� SURJUDPPLQJ� RI� DGXOW� OHDUQLQJ� DQG�PHPRU\�� 3URJ�1HXURSV\FKRSKDUPDFRO�%LRO�
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���������������±����
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���� .DHKOHU�67��6LQJHZDOG�1��6LQQHU�&��7KXUQKHU�&��3KLOLSSX�$��&RQGLWLRQHG�IHDU�DQG�LQHVFDSDEOH�
VKRFN�PRGLI\�WKH�UHOHDVH�RI�VHURWRQLQ�LQ�WKH�ORFXV�FRHUXOHXV��%UDLQ�5HV����������������±����

���� 0DWVXPRWR�0��+LJXFKL�.��7RJDVKL�+��.RVHNL�+��<DPDJXFKL�7��.DQQR�0��HW�DO��(DUO\�SRVWQDWDO�
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�'HSDUWPHQW�RI�3V\FKLDWU\��0HGLFDO�8QLYHUVLW\�RI�6RXWK�&DUROLQD��&KDUOHVWRQ��86$��
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3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV�
�DQJO�:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD�

SVLFKLDWULMRMH��UHNRPHQGDFLMRV
6SDXVGLQDPD�:)6%3��7D\ORU�	�)UDQFLV��/LHWXYRV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMRV�OHLGLPX

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

$GUHVDV�VXVLUDãLQơWL��3URI��'U�PHG��7KRPDV�6FKOlSIHU��'HSDUWPHQW�RI�3V\FKLDWU\��8QLYHUVLW\�RI�%RQQ��6LJPXQG�)UHXG�6WU������������%RQQ��
*HUPDQ\��7HO���������������������)D[���������������������(�PDLO��VFKODHSI#MKPL�HGX


3LUPLQLQNDV�7KRPDV�(��6FKODHSIHU���9LFHSLUPLQLQNDL��0DUN�6��*HRUJH��+HOHQ�0D\EHUJ��6HNWUHWRULXV�)UDQN�3DGEHUJ��1DULDL��&KLWWDUDQMDQ�
$QGUDGH��,QGLMD���$QGUHDV�&RQFD��$XVWULMD���'HOFLU�GD�&RVWD��%UD]LOLMD���*HUKDUG�(VFKZHLOHU��9RNLHWLMD���0D[�)LQN��-$9���3DXO�)LW]JHUDOG�
�$XVWUDOLMD���/RHV�*DEULHOV� �%HOJLMD���&KULVWLDQ�*HUHWVHJJHU� �$XVWULMD���%HQMDPLQ�*UHHQEHUJ� �-$9���3DXO�+ROW]KHLPHU� �-$9���0LQGDXJDV�
-DVXODLWLV� �/LHWXYD���$QG\� .U\VWDO� �-$9���<HFKLHO� /HYNRYLW]� �,]UDHOLV��� 'DQLHO� /LMWHQVWHLQ� �8UXJYDMXV��� 6DUDK� +�� /LVDQE\� �-$9��� 3KLOLS�
0LWFKHOO��$XVWUDOLMD���1REXWDND�0RWRKDVKL��-DSRQLMD���$QJHOD�1DGHUL�+HLGHQ��$XVWULMD���-RVH�2WHJXL��8UXJYDMXV���+DUROG�6DFNHLP��-$9���(��
7VXNDU]L��5XVLMD���,RDQQLV�=HUYDV��*UDLNLMD��

Ʋä$1*$

3VLFKLDWUDL��GLUEDQW\V�NOLQLNLQƳ�GDUEą��YLV�DLãNLDX�VXYRNLD�
VNXEǐ�QDXMǐ�J\G\PR�EǌGǐ�SRUHLNƳ�J\GDQW�SDFLHQWXV��VHUJDQþLXV�
VXQNLRPLV� QHUYǐ� LU� SVLFKLNRV� OLJRPLV�� 'LGHOơ� SDFLHQWǐ� GDOLV�
QHUHDJXRMD�Ƴ�ƳSUDVWLQƳ�J\G\Pą�YDLVWDLV�DUED�Mǐ�GHULQLDLV��WDLJL��
\UD�YDGLQWLQL�DWVSDULDLV�J\G\PXL��DUED�QHJDOL�WROHUXRWL�J\G\PR�
GơO� QHSDJHLGDXMDPǐ� SRYHLNLǐ� �QHWROHUXRMDQW\V� J\G\PR���
'DXJLDX�NDLS����PHWXV�HOHNWURNRQYXOVLQơ�WHUDSLMD��(.7��EXYR�
Lã� HVPơV� YLHQLQWHOLV� QHIDUPDNRORJLQLV�� VRPDWLQLV� SVLFKLNRV�
VXWULNLPǐ�J\G\PR�EǌGDV��âL�SDGơWLV�GDEDU�JDQD�JUHLWDL�NLQWD��
1DXMRV� VPHJHQǐ� VWLPXOLDYLPR� WHFKQLNRV� YHUWLQDPRV� NDLS�
ODEDL�GDXJ�åDGDQW\V�QDXML�J\G\PR�EǌGDL� ƳYDLULHPV�SVLFKLNRV�
VXWULNLPDPV�� \SDþ� VXQNLDL� GHSUHVLMDL� J\G\WL� �*HRUJH� LU� NW���
������� âLRV� VULWLHV� W\ULPDL� \UD� ODEDL� VYDUELRMH� NU\åNHOơMH��
<UD�SRå\PLǐ��URGDQþLǐ�� MRJ�YLVLãNDL� WLNơWLQD��NDG�SLUPLHML�GX�
QDXMRMR� WǌNVWDQWPHþLR� GHãLPWPHþLDL� SVLFKLDWULMRMH� SULNODXV\V�
VPHJHQǐ�VWLPXOLDFLMDL��6DFNKHLP�LU�*HRUJH���������.DL�NXULH�
VPHJHQǐ� VWLPXOLDFLMRV�PHWRGDL� \UD� SDWYLUWLQWL� -$9�0DLVWR� LU�
YDLVWǐ� DGPLQLVWUDFLMRV� �DQJO�� )RRG� DQG�'UXJ�$GPLQLVWUDWLRQ��
)'$���WDLJL��\UD�SULHLQDPL�NOLQLãNDL��+LJJLQV�LU�*HRUJH���������
âLXR� PHWX� \UD� WLULDPL� LU� NLWL� VPHJHQǐ� VWLPXOLDFLMRV� EǌGDL��
WXULQW\V�SRWHQFLDOą�SHUåHQJWL�NOLQLNLQLR�QDXGRMLPR�VOHQNVWƳ�SHU�
DWHLQDQþLXV�NHOHULXV�PHWXV�

3DVDXOLQơ�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMD��DQJO��
�:�R�U�O�G���)�H�G�H�U�D�W�L�R�Q���R�I���6�R�F�L�H�W�L�H�V���R�I���%�L�R�O�R�J�L�F�D�O���3�V�\�F�K�L�D�W�U�\�����:�)�6�%�3��
SULSDåLQR� VPHJHQǐ� VWLPXOLDFLMRV� VYDUEą� SVLFKLDWULMRMH�� NXUL��
JDOEǌW��YLHQą�GLHQą�QHWJL�JDOL�SUDGơWL�NRQNXUXRWL� VX�GDEDUWLQH�
QHXURSVLFKRIDUPDNRORJLMD�� 'ơO� ãLRV� SULHåDVWLHV� :)6%3�
VXGDUơ� GDUER� JUXSĊ� VPHJHQǐ� VWLPXOLDFLMRV� J\G\PR� EǌGDPV�
QDJULQơWL��VLHNGDPD�WLHN�VNDWLQWL�PRNVOLQLǐ�W\ULPǐ�LQWHQV\YXPą��

WLHN� DSLEHQGULQWL� SULHLQDPXV� W\ULPǐ� GXRPHQLV� DQRQLPLQLR�
UHFHQ]DYLPR�SURFHVX�� WDLS� VXWHLNLDQW�JDLUHV� ãLǐ�QDXMǐ�PHWRGǐ�
PRNVOLQLDPV�W\ULQơMLPDPV�EHL�Mǐ�SULWDLN\Pą�J\G\PXL�

$WLWLNGDPD�VSDUWǐ�ãLRV�VULWLHV�SURJUHVą��:)6%3�VPHJHQǐ�
VWLPXOLDFLMRV�GDUER�JUXSơ�ãLDV�JDLUHV�QXRODW�SDSLOG\V� LU�ãLXRV�
SDSLOG\PXV�UHJXOLDULDL�SXEOLNXRV�

60(*(1Ǐ�67,08/,$&,-26�7(&+1,.26�69$5%$

äPRJDXV� VPHJHQ\V� \UD� QHSDSUDVWDL� VXGơWLQJRV�� âLPWDV�
PLOLMDUGǐ�QHXURQǐ� VX�GDXJLDX�NDLS� ãLPWR� WULOLMRQǐ� WDUSXVDYLR�
U\ãLǐ� VXYRNLD�� DQDOL]XRMD� LU� UHDJXRMD� Ƴ� DSOLQNą�� 6YDUEX� \UD�
WDL�� NDG� YLVRV� ãLRV� VąYHLNRV� Y\NVWD� HOHNWULQơV� LU� FKHPLQơV�
NRPXQLNDFLMRV� NRPELQDFLMRV� SDJDOED�� �� SDYHLNVOH�� VLQDSVơV�
LOLXVWUDFLMRMH��SDEUơåLDPL�DEX�QHXURQǐ�NRPXQLNDFLMRV�DVSHNWDL�
±�HOHNWULQLV� LU�FKHPLQLV��+LJJLQV� LU�*HRUJH��������+LJJLQV� LU�
*HRUJH���������7DL�\UD�NLHNYLHQDV�LQIRUPDFLMRV�JDEDOLXNDV�\UD�
SDYHUþLDPDV�HOHNWURV�LPSXOVX��NXULV�NHOLDXMD�åHP\Q�DNVRQX�Ƴ�
VLQDSVĊ�� NXU�� VXNHOGDPDV� GHSROLDUL]DFLMą�� VąO\JRMD� FKHPLQLǐ�
PHGåLDJǐ� LãVLVN\ULPą� Ƴ� WDUSVLQDSVLQƳ� SO\ãƳ�� ,ã� HVPơV� YLVą�
SVLFKRIDUPDNRORJLMą� JDOLPD� UHGXNXRWL� Ƴ� VXEWLOǐ� NUǌYLR� SHU�
QHXURQą� SHUGDYLPR� DUED� QHSDUGDYLPR� WLNLP\EơV� SDNHLWLPR�
NODXVLPą��6PHJHQ\V��R�WLNVOLDX�±�NLHNYLHQDV�QHXURQDV�SDVWRYLDL�
SDYHUþLD�HOHNWUD�SHUGXRGDPą�LQIRUPDFLMą�Ƴ�FKHPLQLXV�VLJQDOXV��
SR� WR� DWJDO� Ƴ� HOHNWULQĊ� LQIRUPDFLMą�� 6PHJHQ\V� \UD� HOHNWULQLV�
RUJDQDV��R�HOHNWUD�\UD� VPHJHQǐ�YDOLXWRV�FLUNXOLDFLMD�� ƲYDLULRV�
VPHJHQǐ�VWLPXOLDFLMRV� WHFKQLNRV�DSLPD�JDOYRV�RGą��VPHJHQǐ�
DUED�LãSOơVWLQĊ�QHUYǐ�VLVWHPRV�VWLPXOLDFLMą�HOHNWUD�

3ULHãLQJDL� QHL� RUDOLQLX� DUED� SDUHQWHULQLX� EǌGX� WHLNLDPD�
VLVWHPLQơ� SVLFKRIDUPDNRORJLMD� VPHJHQǐ� VWLPXOLDFLMD�
DNFHQWXRMD� VPHJHQǐ� HOHNWULQLXV� PHFKDQL]PXV�� NXULH� VDYR�

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



*\G\PR�UHNRPHQGDFLMRV

UXRåWX�VXNHOLD�ORNDOL]XRWXV�QHXURFKHPLQLXV�SRN\þLXV��(OHNWURV�
VWLPXOLDFLMRV� SULWDLN\PDV� QDXGRMDQW� ƳYDLULDV� VHQDV� EHL� QDXMDV�
WHFKQLNDV��JDOL�VXGDU\WL�JDOLP\EĊ�SR]LW\YLDL�SDYHLNWL�VXWULNLPR�
SDJULQGą�VXGDUDQþLDV�GLVIXQNFLMDV�DUED�MDV�NRUHJXRWL��7UDGLFLQơV�
VPHJHQǐ� VWLPXOLDFLMRV� WHFKQLNRV� EXYR� VWLSULDL� LQYD]LQơV� LU�
WDLN\WRV� WLN� HVDQW� J\G\PXL� DWVSDULHPV� VXWULNLPDPV�� 7DþLDX�
\UD�LU�NHOL�QDXML�VPHJHQǐ�VWLPXOLDFLMRV�PHWRGDL��NXULH�QơUD�QHL�
VWLSULDL�LQYD]LQLDL��QHL�VNLUWLQL�LãLPWLQDL�J\G\PXL�WLN�VWLSULHPV�
VXWULNLPDPV�

7LNơWLQD�� NDG� åLQLǐ� DSLH� VPHJHQǐ� VWLPXOLDFLMRV� WHUDSLMRV�
EǌGXV� EXV� VXNDXSWD� YLV� GDXJLDX�� 1DXML� åLQLǐ� WHLNLPR�
PHFKDQL]PDL�� SODWHVQLV� VXNXUWǐ� WHFKQRORJLMǐ� SULWDLN\PDV� LU�
JHUHVQLV�VWLPXOLDFLMRV�WUDQVOLDFLQơV�QHXURELRORJLMRV�VXSUDWLPDV�
WLHN� SDGLGLQV� VPHJHQǐ� VWLPXOLDFLMRV� WHUDSLMRV� VDXJXPą� LU�
HIHNW\YXPą�� WLHN� SULVLGơV� SULH� JHUHVQLR� QHXURSVLFKLDWULQLǐ�
VXWULNLPǐ�QHXURELRORJLMRV�VXSUDWLPR��6FKODHSIHU��������

3$*5,1',1,$,�7(5$3,-26�%ǋ'$,
(OHNWURNRQYXOVLQơ�WHUDSLMD��(.7�
$PHULNRV�SVLFKLDWUǐ�DVRFLDFLMD��DQJO��$PHULFDQ�3V\FKLDWULF�

$VVRFLDWLRQ�� $3$�� \UD� LãOHLGXVL� (.7� NOLQLNLQLR� QDXGRMLPR�
JDLUHV� �(OHNWURNRQYXOVLQơV� WHUDSLMRV� GDUER� JUXSơ�� �������
âLRV�JDLUơV�GDEDU�\UD�SDSLOGRPRV�LU�EXV�LãOHLVWRV�SDNDUWRWLQDL��
:)6%3�\UD�VXNǌUXVL�(OHNWURNRQYXOVLQơV�WHUDSLMRV�GDUER�JUXSĊ��
R�MRV�SDUHQJWRV�JDLUơV�EHL�SUDQHãLPDV�EXV�SDWHLNWRV�SDSLOGRPDL�
SULH� ãLR� SUDQHãLPR� DSLH� QH� WUDXNXOLǐ� SULHSXROLDLV� SDJUƳVWDV�
VPHJHQǐ�VWLPXOLDFLMRV�WHFKQLNDV��'ơO�ãLRV�SULHåDVWLHV�PLQơWRV�
JDLUơV� ãLDPH� VWUDLSVQ\MH� QHNDUWRMDPRV�� WDLJL�� EHVLGRPLQWLHML�
QDXMDXVLRPLV�åLQLRPLV�DSLH�(.7�SURFHVą� LU� MR�SDWREXOLQLPXV�
JDOL�UDVWL�$EUDPV�YDGRYơO\MH���������YRNLãNDMDPH�(.7�YDGRYH��

UHGDJXRWDPH�%DJKDL� LU�NW�� ��������EHL�-XQJWLQơMH�.DUDO\VWơMH�
LãOHLVWR� YDGRYơOLR� NRUHJXRWDPH� OHLGLPH�� SDUHQJWDPH� 6FRWW�
�������� EHL� SDSLOG\PXRVH� VSHFLDOLVWDPV� EHL� Mǐ� SDFLHQWDPV��
SDUHQJWDPH�)LQN��������

.ODMRNOLR�QHUYR�VWLPXOLDFLMD��.16�
�$�S�L�E�U�¡�å�L�P�D�V���.ODMRNOLR�QHUYR��ORW��Q��YDJXV��VWLPXOLDFLMRV�

�.16�� WHUDSLMD� ƳWUDXNLD� VX� SHUWUǌNLDLV� NDUWRMDPą� NDLULRMR�
NODMRNOLQLR� QHUYR� VWLPXOLDFLMą� VLOSQX� HOHNWULQLX� LPSXOVX� Lã�
LPSODQWXRWR� QHXURVWLPXOLDWRULDXV� ODLGR�� DSY\QLRWR� DSOLQN�
NODMRNOƳ� QHUYą� NDNOH� �*HRUJH� LU� NW��� ������ ������ .RVHO� LU�
6FKODHSIHU�� ������� 1RUV� \UD� QXRPRQơ�� NDG� NODMRNOƳ� QHUYą�
ƳPDQRPD�VWLPXOLXRWL�QHLQYD]LãNDL��SHU�RGą��QơUD�SDNDQNDPDL�
ƳURG\Pǐ�� NDG� WDL� EǌWǐ� JDOLPD� SDQDXGRWL� NOLQLNLQLDPH� GDUEH�
�+XVWRQ� LU� NW��� ������� $SOLQN� QHUYą� DSY\QLRWDV� ODLGDV� \UD�
NU\SWLQLV� LU� EǌWHQW� ãL� MR� YLHQNU\SWLãNXPR� VDY\Eơ�� WLNơWLQD��
SDGHGD� PLQLPL]XRWL� LãVLFHQWUXRMDQþLXV� QHSDJHLGDXMDPXV�
SRYHLNLXV�� DWVLUDQGDQþLDV� VWLPXOLXRMDQW� LãFHQWULQHV� NODMRNOLR�
QHUYR�VNDLGXODV��9LVJL�WLNơWLQD��NDG�EHQW�SDYLHQLDPV�SDFLHQWDPV�
NDQDOǐ�NU\SWLV�EXYR�SDNHLVWD�EH�MRNLRV�SDVWHELPRV�åDORV��.RR�
LU�NW����������

.ODMRNOLV� QHUYDV� Lã� WLNUǐMǐ� \UD� GLGHOLV� QHUYǐ� SOXRãWDV��
VXGDU\WDV� Lã� VNLUWLQJR� G\GåLR� QHUYǐ� �WLHN� PLHOL]XRWǐ�� WLHN�
QHPLHOL]XRWǐ���7DLJL��NODMRNOLV�QHUYDV�\UD�VXGơWLQJD�VWUXNWǌUD�
LU�GDEDUWLQơ�.16�IRUPD� �SDVNLUǐ�QHUYǐ�SOXRãWH�DNW\YDYLPDV��
QơUD�WLNVOL��0LNURFKLUXUJLQơV�WHFKQLNRV�WHRUHWLãNDL�JDOơWǐ�OHLVWL�
ODELDX�IRNXVXRWą�.16�

�²�U�R�G�\�P�D�L����'YLHMǐ�DWVLWLNWLQLǐ�LPþLǐ�W\ULPǐ�SDJULQGX�.16�
Lã�SUDGåLǐ�EXYR�SDWYLUWLQWD�QDXGRWL�DWVSDULDL�HSLOHSVLMDL�J\G\WL�
LU� \UD� SODþLDL� QDXGRMDPD� NDLS� SDSLOGRPD� SULHPRQơ� NDUWX� VX�

(OHNWURV
��� 9HLNLPR�SRWHQFLDODV�SDVLHNLD�SUHVLQDSVLQƳ�

WHUPLQDOą�

��� 'ơO�GHSROLDUL]DFLMRV�DWVLYHULD�ƳWDPSDL�
SDYDOGǌV�NDOFLR�NDQDODL�LU�VXNHOLD�GLGHOƳ�&D���
DQWSOǌGƳ�

��� (J]RFLWR]ơ��&D���VXNHOLD�YH]LNXOLǐ�
VXVLMXQJLPą�VX�PHPEUDQD�LU�WDLS�SDOHLGåLD�
QHXURPHGLDWRULǐ�

��� 6XåDGLQDPDVLV�SRVLQDSVLQLV�SRWHQFLDODV�
�DQJO��H[FLWDWRU\�SRVWV\QDSWLF�SRWHQWLDO��
(363��SDVNOLQGD�SR�GHQGULWą�

&KHPLQơ
$�� 3LUPWDNLQơV�PROHNXOơV�EHL�IHUPHQWDL�

QHãDPL�åHP\Q�DNVRQX�Lã�OąVWHOơV�NǌQR�SDOHL�
PLNURYDP]GHOLXV�

%�� )HUPHQWDL�VLQDSVLQLDPH�WHUPLQDOH�
SLUPWDNLQHV�PROHNXOHV�SDYHUþLD�Ƴ�DNW\Yǐ�
QHXURPHGLDWRULǐ�

&�� 1HXURPHGLDWRULXV�ODLNRPDV�YH]LNXOơVH��NRO�
SDOHLGåLDPDV�&D���DQWSOǌGåLR�

'�� 3DOHLVWDV�QHXURPHGLDWRULXV�VXVLMXQJLD�VX�
SRVLQDSVLQLR�WHUPLQDOR�UHFHSWRULDLV�LU�VXNXULD�
(363�

(�� 1HXURPHGLDWRULDXV�UHDEVRUEFLMD�ULERMD�
VLJQDOR�WUXNPĊ�LU�OHLGåLD�OąVWHOHL�SHUGLUEWL�
QHXURPHGLDWRULǐ�

�����S�D�Y����6LQDSVơV�SDYHLNVOơOLV��SDEUơåLDQWLV�WLHN�HOHNWURV��WLHN�FKHPLQƳ�QHXURQǐ�NRPXQLNDFLMRV�SDJULQGą��3HUVSDXVGLQWD�JDYXV�OHLGLPą�Lã�
+LJJLQV�(6��*HRUJH�06��%UDLQ�VWLPXODWLRQ�WKHUDSLHV�IRU�FOLQLFLDQV��:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�3UHVV�������
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YDLVWDLV� �8WKPDQ� LU� NW��� ������ %HQ�0HQDFKHP� LU� NW��� ������
*HRUJH� LU� NW��� ������ 7KH� 9DJXV� 1HUYH� 6WLPXODWLRQ� 6WXG\�
*URXS��������

-RNLǐ� ,� NODVơV� GXRPHQǐ� DSLH� .16� HIHNW\YXPą� VXQNLRV�
GHSUHVLMRV� DWYHMDLV� LNL� ãLRO� QHSDWHLNWD�� 3LUPLQLR� SLORWLQLR�
W\ULPR��WUXNXVLR����VDYDLþLǐ��NXULDPH�GDO\YDYR����VHUJDQWLHML�
J\G\PXL� DWVSDULD� GHSUHVLMD�� UH]XOWDWDL� JHUL� ±� ��� SURF��
WLULDPǐMǐ� WHLJLDPDL� UHDJDYR� Ƴ� J\G\Pą� �5XVK� LU� NW��� �������
âLXRVH� NOLQLNLQLXRVH� W\ULPXRVH�.16�EXYR� VNLUWD� SDSLOGRPDL�
SDFLHQWDPV��YDUWRMXVLHPV�YDLVWXV�QXR�GHSUHVLMRV��'DU�JHUHVQLǐ�
UH]XOWDWǐ�SDVLHNWD� WĊVWLQơMH� ãLR� W\ULPR� ID]ơMH��3DFLHQWǐ��NXULH�
EXYR�QHVơNPLQJDL�J\G\WL�NHOLXRVH�NOLQLNLQLXRVH� W\ULPXRVH� LU�
Lã�NXULǐ�GDXJLDX�NDLS�SXVơ�QHUHDJDYR�DUED�QHWROHUDYR�J\G\PR�
(.7��EǌNOơ�SDJHUơMR�QHWJL�SR�SLUPRV�NOLQLNLQLR�W\ULPR�ID]ơV��
QRUV�MLHPV�EXYR�OHLVWD�SDNHLVWL�YDUWRMDPǐ�PHGLNDPHQWǐ�JUXSĊ��
$WVDNDV�Ƴ�J\G\Pą�EXYR�JHUHVQLV�SR�YLHQHULǐ�PHWǐ�O\JLQDQW�VX�
Mǐ�EǌNOH�SR���PơQHVLǐ� �0DUDQJHOO� LU� NW��� ������1DKDV� LU� NW���
�������7DL�QơUD�ƳSUDVWD�J\GDQW�GHSUHVLMą�

1HVHQLDL� (XURSRMH� DWOLNWR� DWYLUR� NOLQLNLQLR� W\ULPR�
GXRPHQ\V� Lã� HVPơV� SDWYLUWLQR� LU� SDSLOGơ� -$9� DWOLNWR� DWYLUR�
NOLQLNLQLR� W\ULPR� DQDORJLãNXV� GXRPHQLV�� -R� PHWX� JDXWDV�
SDQDãXV�DWVDNR�Ƴ�J\G\Pą�O\JLV�EHL�YHLNLPR�ODLNRWDUSLV��âLDPH�
NOLQLNLQLDPH� W\ULPH� ��� SDFLHQWDPV�� VHUJDQWLHPV� J\G\PXL�
DWVSDULD�GHSUHVLMD��.16�WHUDSLMD�HIHNW\YLDL�VXPDåLQR�GHSUHVLMRV�
VLPSWRPXV�LU�ãLRV�WHUDSLMRV�HIHNW\YXPDV�GLGơMR�NDUWX�VX�ODLNX�
�6FKODHSIHU� LU� NW��� ����E��� *\G\PR� .16� YHLNVPLQJXPR�
URGLNOLDL�EXYR�SDQDãǌV�Ƴ�DQNVþLDX�SDJDO�SDQDãǐ�SURWRNROą�-$9�
DWOLNWR� NOLQLNLQLR� W\ULPR� DQDORJLãNXV� URGLNOLXV�� 3R� ��� PơQ��
VLPSWRPǐ� VXPDåơMLPDV� (XURSRMH� DWOLNWR� W\ULPR� PHWX� EXYR�
QHWJL� å\PHVQLV� QHL� DQNVþLDX� -$9� DWOLNWR� NOLQLNLQLR� W\ULPR�
PHWX��7DL�JDOLPD�SDDLãNLQWL�(XURSRMH�DWOLNWR�NOLQLNLQLR�W\ULPR�
PHWX� EXYXVLX� PDåX�� EHW� UHLNãPLQJX� VNLUWXPX� +DPLOWRQR�
GHSUHVLMRV� VNDOơV� �DQJO�� �+�D�P�L�O�W�R�Q�� �'�H�S�U�H�V�V�L�R�Q�� �5�D�W�L�Q�J�� �6�F�D�O�H��
+$0�'����� ƳYHUþLXRVH� W\ULPR� SUDGåLRMH� �DQJO�� EDVHOLQH�� LU�
UHWHVQơPLV�J\G\PR�SURFHGǌURPLV�

'DXJLDFHQWULDPH� DWVLWLNWLQLǐ� LPþLǐ� GYLJXEDL� DNODPH�
NOLQLNLQLDPH� W\ULPH� QHQXVWDW\WD� .16�� NDLS� SDSLOGRPRV�
SULHPRQơV��WDLN\WRV����VDYDLþLǐ���QDXGLQJXPR�J\GDQW�DWVSDULą�
GHSUHVLMą��âLDPH�NOLQLNLQLDPH�W\ULPH�VX�����SDFLHQWDLV�DNW\YL�
.16�QHEXYR�VWDWLVWLãNDL�SDWLNLPDL�YHLNVPLQJHVQơ�O\JLQDQW�VX�
J\G\PX�SODFHEX��5XVK�LU�NW����������Ʋ�J\G\Pą�.16�UHDJDYR�
���SURF��WLULDPǐMǐ��R�Ƴ�J\G\Pą�SODFHEX�±����SURF�

0LQơWDPH� W\ULPH� SDUDOHOLQơ�� EHW� QH� DWVLWLNWLQLǐ� LPþLǐ�
JUXSơ�WDLS�SDW�EXYR�WLULDPD�LU�O\JLQDPD�VX�SDFLHQWDLV��J\G\WDLV�
.16��7DLJL��YLHQD�SDFLHQWǐ�JUXSơ�EXYR�J\GRPD�.16��NLWD�±�
ÄƳSUDVWLQLX�J\G\PX³��Ʋ*���Ʋ*�JUXSơ�EXYR�VXGDU\WD�Lã�SDFLHQWǐ��
QHEXYXVLǐ�WXR�SDW�PHWX�Y\NVWDQþLR�W\ULPR�NRQWUROLQơMH�JUXSơMH��
R�.16�SDFLHQWǐ�JUXSơ�EXYR�J\GRPD�.16�LU�O\JLQDPD�VX�Ʋ*�
SDFLHQWǐ�JUXSH��7LULDPLHML�EXYR�VWHELPL����PơQHVLǐ��SHU�NXULXRV�
DEL�SDFLHQWǐ�JUXSơV�EXYR�J\GRPRV�SDQDãLDL��YDLVWDLV�LU�(.7���
LãVN\UXV�WDL��NDG�YLHQDL�JUXSHL�SDSLOGRPDL�EXYR�VNLULDPD�.16��
$WVDNDV�Ƴ�J\G\Pą�WDUS�JUXSLǐ�EXYR�ODEDL�VNLUWLQJDV�����SURF��
.16�JUXSơMH� LU� ���SURF�� ƳSUDVWLQLR�J\G\PR�JUXSơMH� �*HRUJH�
LU� NW��� ������� 6SUĊVGDPD� DSLH� .16� WLQNDPXPą� GHSUHVLMDL�
J\G\WL�� )'$� ƳYHUWLQR� YLVXV� ãLXRV� W\ULPXV�� 3Då\PơWLQD�� NDG��
QHSDLVDQW� JDQ� QHGLGHOLR� DWVDNR� Ƴ� J\G\Pą�.16� O\JLR�� DWơMXV�
DSLEUơåWDP� W\ULPR� SDEDLJRV� ODLNXL�� SDOLNRPXRMX� ODLNRWDUSLX�
LãOLHNDQWL� QDXGD� ãLDL� \SDþ� VXQNLDL� J\GRPDL� SDFLHQWǐ� JUXSHL��
ODEDL�WLNơWLQD��LU�EXYR�OHPLDQW\VLV�YHLNVQ\V�JDOXWLQLDP�J\G\PR�
.16�SDWYLUWLQLPXL�������P��)'$�SDWYLUWLQR�.16�QDXGRMLPą�

SDFLHQWDPV��VHUJDQWLHPV�OơWLQH�DUED�SDVLNDUWRMDQþLD��XQLSROLQH�
DUED�ELSROLQH�GHSUHVLMD��QHUHDJDYXVLXV�EHQW� Ƴ�NHWXULV�J\G\PR�
DQWLGHSUHVDQWDLV�EDQG\PXV��ƲGRPX�WDL��NDG�LU�.16�QDXGRMLPR�
HSLOHSVLMDL� J\G\WL� DWYHMX� UH]XOWDWDL� Lã� GYLHMǐ� GLGHOLǐ� ���� LU�
��� SDFLHQWǐ�� QHNRQWUROLXRMDPǐ� W\ULPǐ� URGR� JDOLP\EĊ�� NDG�
SDOLNRPXRMX� ODLNRWDUSLX� DQWLGHSUHVLQLV� YHLNLPDV� JDQơWLQDL�
OơWDV��6DFNHLP�LU�NW����������1DXML�.16�SRYHLNLDL�EXYR�DWUDVWL�
NHOLXRVH�W\ULPǐ�VX�J\YǌQDLV�PRGHOLXRVH��WRGơO�JDOLPD�SDJUƳVWL�
OơWHVQƳ�� EHW� LOJLDX� LãOLHNDQWƳ� NOLQLNLQƳ� SRYHLNƳ� �9DOGHV�&UX]� LU�
NW���������%LJJLR�LU�NW���������0DQWD�LU�NW���������

�1�H�S�D�J�H�L�G�D�X�M�D�P�L�� �.�1�6�� �S�R�Y�H�L�N�L�D�L��� 6X� .16� VXVLMXVLXV�
QHSDJHLGDXMDPXV� SRYHLNLXV� JHULDXVLDL� SDGDO\WL� Ƴ� GYL�
NDWHJRULMDV� ±� WXRV�� NXULH� VXVLMĊ� VX� J\G\PXL� UHLNDOLQJǐ�
FKLUXUJLQLǐ�SURFHGǌUǐ�NRPSOLNDFLMRPLV�EHL�DWVLUDQGDQþLXV�NDLS�
QHSDJHLGDXMDPDV�VWLPXOLDFLMRV�SRYHLNLV��1HGDXJ�\UD�GXRPHQǐ�
DSLH� .16� VDXJXPą� Lã� SULHWDLVR� JDPLQWRMǐ� UHPWǐ� J\G\PXL�
DWVSDULRV� GHSUHVLMRV� NOLQLNLQLǐ� W\ULPǐ� �5XVK� LU� NW��� ������
6FKODHSIHU�LU�NW�������E���WDþLDX�GDXJXPD�PRNVOLQLǐ�VWUDLSVQLǐ�
DSLH�.16� VDXJXPą� EXYR� SDUDã\WD� UHPLDQWLV� NOLQLNLQLX�.16�
QDXGRMLPX�HSLOHSVLMDL�J\G\WL�

�&�K�L�U�X�U�J�L�Q�¡�V�� �N�R�P�S�O�L�N�D�F�L�M�R�V��� 'ơO� .16� DWOLHNDPǐ�
FKLUXUJLQLǐ� SURFHGǌUǐ� UL]LND� \UD�PLQLPDOL��äDL]Gǐ� LQIHNFLMRV�
\UD�UHWRV��PDåLDX�QHL���SURF���MDV�JDOLPD�LãJ\G\WL�DQWLELRWLNDLV��
6NDXVPDV�� VXNHOLDPDV� FKLUXUJLQơV� LQWHUYHQFLMRV�� SDSUDVWDL�
SUDHLQD� SR� GYLHMǐ� VDYDLþLǐ�� 5HWDLV� DWYHMDLV� NDLULǐMǐ� EDOVR�
VW\Jǐ�SDUH]ơ� LãOLHND� LU�SR�RSHUDFLMRV� ���� Lã�������� WDþLDX�SHU�
NHOLDV� VDYDLWHV� ãL� NRPSOLNDFLMD� WUXSXWƳ� VXPDåơMD�� /DLNLQD�
DVLVWROơ� SUDGLQLR� ƳUHQJLQLR� LãEDQG\PR� PHWX� \UD� UHWD�� WDþLDX�
VXQNL� FKLUXUJLQơ� NRPSOLNDFLMD�� $S\WLNVOLDL� YLHQX� DWYHMX� Lã�
�����DVLVWROơ�EXYR�Xå¿NVXRWD�RSHUDFLQơMH�SUDGLQLR�LãEDQG\PR�
PHWX��ƲPDQRPD��NDG�WDL�\UD�QHEǌGLQJD�HOHNWULQơV�VWLPXOLDFLMRV�
SDVHNPơ�� VąO\JRMDPD� SUDVWRV� KHPRVWDWLQơV� NRQWUROơV�� WDL� \UD�
NUDXMDV� RSHUDFLMRV� VULW\MH� VXNHOLD� VURYơV� LãOLQNLPą� LU� ãLUGLHV�
QHUYǐ� DWãDND� GHSROLDUL]XRMDVL�� /DLPHL�� QHEXYR� Xå¿NVXRWD�
PLUWLHV�DWYHMǐ��LU�ãLUGLHV�ULWPDV�YLVDLV�DWYHMDLV�EXYR�VơNPLQJDL�
QRUPDOL]XRWDV�� 3R� RSHUDFLMRV� ãLHPV� SDFLHQWDPV� JDOLPD� EXYR�
WDLN\WL� .16�� 'DU� VYDUELDX�� NDG�� SLUPą� NDUWą� SR� RSHUDFLMRV�
ƳMXQJXV�DSDUDWą��Qơ�YLHQX�DWYHMX�QHXå¿NVXRWD�MRNLǐ�SDSLOGRPǐ�
ãLUGLHV�YHLNORV�VXWULNLPǐ�

�1�H�S�D�J�H�L�G�D�X�M�D�P�L�� �¿�]�L�Q�L�D�L�� �V�W�L�P�X�O�L�D�F�L�M�R�V�� �S�R�Y�H�L�N�L�D�L��� 3R�
SUDGLQLR�ƳUHQJLQLR�LãEDQG\PR�RSHUDFLQơMH�åDL]GRPV�SDSUDVWDL�
OHLGåLDPD�GYL� VDYDLWHV�J\WL� LNL� YơO� ƳMXQJLDPDV� VWLPXOLDWRULXV��
*HQHUDWRULXV� SDSUDVWDL� QXVWDWRPDV� VXNHOWL� VWLPXOLDYLPR�
VHULMą� VX� SHUWUǌNLDLV�� WUXQNDQþLą� NHOLDV� VHNXQGHV�� SR� WR�
QXWUDXNLDPD� QXR� ��� VHN�� LNL� NHOLǐ�PLQXþLǐ��1HSDJHLGDXMDPL�
SRYHLNLDL�SDSUDVWDL�SDVLUHLãNLD�WLN�WDGD��NDL�VWLPXOLDWRULXV�\UD�
ƳMXQJWDV��EH�WR��WRNLH�SRYHLNLDL�EǌQD�ãYHOQǌV��1HSDJHLGDXMDPL�
SRYHLNLDL�� NODVL¿NXRWL� NDLS� YLGXWLQLDL�� SDSUDVWDL� VX� ODLNX�
VLOSQơMD��'DåQLDXVLDL� SDVLWDLNDQW\V� QHSDJHLGDXMDPL� SRYHLNLDL�
SUDGLQLX�W\ULPR�ODLNRWDUSLX�EXYR�EDOVR�SDVLNHLWLPDV�����SURF����
NRVơMLPDV�����SURF����VNDXVPDV�����SURF���LU�GXVXO\V�����SURF����
3R� YLHQHULǐ� PHWǐ� VWLPXOLDFLMRV� GDåQLDXVL� QHSDJHLGDXMDPL�
SRYHLNLDL� EXYR� EDOVR� SDVLNHLWLPDV� ���� SURF��� LU� GXVXO\V� ����
SURF����âLH�VX�ƳUDQJD�VXVLMĊ�QHSDJHLGDXMDPL�SRYHLNLDL�NRUHOLXRMD�
VX� VWLPXOLDFLMRV� LQWHQV\YXPX� LU� JDOL� EǌWL� PLQLPL]XRMDPL�
VXPDåLQXV�VWLPXOLDFLMRV�SDUDPHWUXV�

�3�D�U�D�V�L�P�S�D�W�L�Q�L�V�� �D�W�V�D�N�D�V�"� *DOLPD� VSơWL�� NDG� .16� JDOơWǐ�
GLGLQWL� åHP\Q� NODMRNOLX� QHUYX� Ƴ� YLGDXV� RUJDQXV� HLQDQþLǐ�
LPSXOVǐ�VWLSUXPą�LU�VXNHOWL�SDUDVLPSDWLQĊ�UHDNFLMą��1HSDLVDQW�

7KRPDV�(��6&+/$(3)(5��0DUN�6��*(25*(��+HOHQ�0$<%(5*�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD����
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WR��QHXå¿NVXRWD�Qơ�YLHQR�WRNLR�DWYHMR��*\Y\ELQơV�RUJDQL]PR�
IXQNFLMRV� LãOLHND� VWDELOLRV�� 7DLS� SDW� QHSDVLWDLNơ� SUREOHPLãNR�
ãLUGLHV�VXOơWơMLPR�DWYHMǐ��7DLS�JDOL�EǌWL�GơO�NDQDOǐ�SDWDOSLQLPR�
YLHWRV�YLUã�NODMRNOLQLR�QHUYR�DWãDNǐ�åHP\Q�Ƴ�ãLUGƳ�

�6�X�� �S�V�L�F�K�L�N�R�V�� �V�X�W�U�L�N�L�P�D�L�V�� �V�X�V�L�M�
�� �Q�H�S�D�J�H�L�G�D�X�M�D�P�L�� �.�1�6��
�S�R�Y�H�L�N�L�D�L��� .DLS� EHW� NRNLR� HIHNW\YDXV� GHSUHVLMRV� J\G\PR�
PHWRGR� DWYHMX� QHQXPDW\WD� DNW\YDFLMD� \UD� UǌSHVWƳ� NHOLDQWLV�
QHSDJHLGDXMDPDV�SRYHLNLV��%XYR�Xå¿NVXRWRV�VX�J\G\PX�.16�
VXVLMXVLRV�KLSRPDQLMD�LU�PDQLMD���±��SURF����)ULFN�LU�NW����������
âLǐ� VLPSWRPǐ� GDåQLDXVLDL� SDVLUHLãNLD� SDFLHQWDPV�� NXULHPV�
\UD�EXYXVL�ELSROLQơ�GHSUHVLMD��(PSLULãNDL�ãLHPV�VLPSWRPDPV�
YDOG\WL� EXYR� WDLNRPDV� VWLPXOLDFLMRV� LQWHQV\YXPR�PDåLQLPDV�
DUED� QXRWDLNRV� VWDELOL]DWRULXV�� %H� WR�� SDåLQLPR� IXQNFLMǐ�
VXWULNLPǐ� QHQXVWDW\WD�� LU� GDXJHOLV� SDFLHQWǐ� Lã� WLNUǐMǐ� QHW�
SUDQHãơ�DSLH�SDJHUơMXVLDV�SDåLQLPR�IXQNFLMDV��6DFNHLP�LU�NW���
������

�.�1�6�� �L�U�� �0�5�7�� ���P�D�J�Q�H�W�L�Q�L�R�� �U�H�]�R�Q�D�Q�V�R�� �W�R�P�R�J�U�D�¿�M�D�����/DLGR�
EXYLPDV�NDNOH�NDL�NXULǐ�PHGLFLQLQLǐ�LQWHUYHQFLMǐ��SDY\]GåLXL��
GLDWHUPLMRV�PHWX��NXUL�\UD�NRQWUDLQGLNXRWD�.16�SDFLHQWDPV��
JDOL� VXNHOWL� NDLWLPą�� 1RUV� 057� JDOYRV� LU� NDNOR� VNHQDYLPą�
ƳPDQRPD� DWOLNWL� �%RKQLQJ� LU� NW��� ������ &KDH� LU� NW��� ������
&DQWHOOR�LU�NW���������1DKDV�LU�NW����������Wą�UHLNơWǐ�GDU\WL�WLN�VX�
057�ULWơPLV��PLQLPL]XRMDQþLRPLV�NDLWLPą�NDNOH��&\EHURQLFV�
,QF���������

�.�1�6�� �L�U�� �S�R�O�L�Q�N�L�V�� �³�� �V�D�Y�L�å�X�G�\�E�
����6X� J\GLPX� VXVLMĊV�PLQþLǐ�
DSLH� VDYLåXG\EĊ� DWVLUDGLPDV� \UD� UǌSHVWƳ� NHOLDQWLV� NODXVLPDV�
YDUWRMDQW� YDLVWXV� QXR� GHSUHVLMRV�� WDþLDX� QHSDVWHEơWD�� NDG� WDL�
EǌWǐ� WLHVLRJLQLV�� VX� .16� VXVLMĊV� QHSDJHLGDXMDPDV� SRYHLNLV��
âLV� NODXVLPDV� QHEXYR� W\ULQơWDV� SDNDQNDPDL� GLGHOơV� LPWLHV�
SRSXOLDFLMRMH�� NDG� JDOLPD� EǌWǐ� QXVWDW\WL�� DU� WDL� \UD� UL]LNRV�
YHLNVQ\V�LU�.16�DWYHMX�

�6�X���S�D�å�L�Q�L�P�R���I�X�Q�N�F�L�M�R�P�L�V���V�X�V�L�M�
���Q�H�S�D�J�H�L�G�D�X�M�D�P�L���S�R�Y�H�L�N�L�D�L����
3DåLQLPR� IXQNFLMǐ� VXWULNLPDL� QHEXYR� SUREOHPD� VXVLMXVL� VX�
.16�� R� GDXJHOLV� SDFLHQWǐ� QHWJL� SUDQHãơ� DSLH� SDJHUơMXVLDV�
SDåLQLPR� IXQNFLMDV�� 7DLJL�� SDåLQLPR� IXQNFLMǐ� VXWULNLPǐ�
QHEXYLPDV� \UD� YLHQDV� Lã� SUDQDãXPǐ� WDLNDQW� .16� HSLOHSVLMD�
VHUJDQWLHPV�YDLNDPV�J\G\WL�

�.�1�6�� �L�U�� �(�.�7��� ,ãDQNVWLQLDL� W\ULPǐ� GXRPHQ\V� URGR�� NDG�
NODMRNOLQLR� QHUYR� VWLPXOLDFLMą� JDOLPD� VDXJLDL� Y\NG\WL� (.7�
NXUVR�PHWX��WDþLDX��VLHNLDQW�ƳYHUWLQWL�(.7�LU�NODMRNOLQLR�QHUYR�
VWLPXOLDFLMRV�GHULQLR�VDXJXPą��GDU�UHLNDOLQJL�W\ULPDL��+XVDLQ�
LU�NW���������6KDUPD�LU�NW���������

�.�1�6�� �Y�H�L�N�V�P�L�Q�J�X�P�D�V�� �N�L�W�R�P�V�� �Q�H�U�Y�Ð�� �L�U�� �S�V�L�F�K�L�N�R�V�� �O�L�J�R�P�V��
�J�\�G�\�W�L���$WYLUǐMǐ� W\ULPǐ�PHWX� QXVWDW\WD�� NDG� .16� JDOL� WXUơWL�
WHLJLDPą�SRYHLNƳ�J\GDQW�QHULPR�VXWULNLPXV��*UHHQEHUJ�LU�NW���
������� .16� W\ULPDV�� NDL� ƳUDQJD� EXYR� SDWDOSLQWD� SLOYH� YLUã�
GLDIUDJPRV�� QHEXYR� VơNPLQJDV� J\GDQW� QXWXNLPą� �5RVOLQ� LU�
.XULDQ�� ������� QRUV� W\ULPDL� VX� J\YǌQDLV� LU� NLWǐ� LNLNOLQLNLQLǐ�
W\ULPǐ�GXRPHQ\V� URGơ��NDG�.16�JDOL�PDåLQWL�DSHWLWą��9LHQR�
GYLJXEDL� DNOR� W\ULPR� PHWX� EXYR� QXVWDW\WDV� ǌPLQLV� .16�
SRYHLNLV�DSHWLWXL��%RGHQORV�LU�NW���������

�:�)�6�%�3�� �G�D�U�E�R�� �J�U�X�S�¡�V�� �U�H�N�R�P�H�Q�G�D�F�L�M�R�V�� �L�O�J�D�O�D�L�N�L�D�P��
�V�H�U�J�D�Q�þ�L�Ð�M�Ð�� �D�W�V�S�D�U�L�D�� �G�H�S�U�H�V�L�M�D�� �J�\�G�\�P�X�L��� 3VLFKLDWUDL� WXUơWǐ�
åLQRWL�DSLH�NOLQLNLQLǐ�W\ULPǐ�GXRPHQLV��URGDQþLXV�JDOLPą�DWVDNą�
Ƴ� J\G\Pą� .16� NDL� NXULHPV� ƳSUDVWDP� J\G\PXL� DWVSDULHPV�
SDFLHQWDPV��NDL�.16�WDLNRPL� LOJHVQƳ� ODLNRWDUSƳ��6SUHQGåLDQW��
DU� UHNRPHQGXRWL� .16� SDFLHQWXL�� UHLNơWǐ� åLQRWL� DSLH� JDOLPDV�
VDXJXPR� SUREOHPDV�� WDLS� SDW� NDLQą�� UHDNFLMRV� WLNLP\EĊ� EHL�

JDOLPą�MRV�WUXNPĊ��.16�QơUD�VWDLJXV�GHSUHVLMRV�J\G\PR�EǌGDV��
WDLJL�� ƳPDQRPD�� NDG� GLGåLDXVLDV� SRYHLNLV� SDVLUHLãNLD� SUDơMXV�
WLN���±���PơQ��SR� WHUDSLMRV�SUDGåLRV��7DLJL�� WDLV�DWYHMDLV��NDL�
J\GRPDVLV� SRYHLNLV� SDVLUHLãNLD�� WDP� JDOL� SULUHLNWL� PơQHVLǐ��
1ơUD� MRNLǐ� ,� NODVơV� GXRPHQǐ� DSLH�.16� HIHNW\YXPą� ǌPLQơV�
DU�OơWLQơV�GHSUHVLMRV�DWYHMDLV��QRUV�)'$������P��LU�SDWYLUWLQR�
.16�NDLS�SDSLOGRPą�J\G\PR�EǌGą�VXDXJXVLHVLHPV��NXULHPV�
QXVWDW\WD�J\G\PXL�DWVSDUL�GHSUHVLMD��XQLSROLQơ�DUED�ELSROLQơ���
1RUV�,�NODVơV�GXRPHQǐ�QơUD��UHPLDQWLV�OLWHUDWǌUD�EHL�HSLOHSVLMRV�
DWYHMǐ� J\G\PR� SDWLUWLPL�� WDLS� SDW� SR]LW\YLDLV� GHSUHVLMRV�
W\ULPDLV� �NXULǐ� LPW\V� QHEXYR� NRQWUROLXRMDPRV�� WDþLDX�
DSơPơ� GLGHVQƳ� SDFLHQWǐ� VNDLþLǐ���PHV� UHNRPHQGXRMDPH�� NDG�
SVLFKLDWUDL� DSVYDUVW\Wǐ� J\G\PR� .16� JDOLP\EĊ� SDFLHQWDPV��
DWVSDULHPV�VWLSULDP�J\G\PXL�YDLVWDLV��HVDQW�OơWLQHL�OLJRV�HLJDL��
QHVơNPLQJDL�EDQGåLXVLHPV�EHQW�WULV�NLWXV�DQWLGHSUHVDQWXV�NDUWX�
VX�NLWRPLV�J\G\PR�JDOLP\EơPLV��$QNVWHVQLV�DWVDNDV�Ƴ�J\G\Pą�
(.7��DWURGR��VơNPLQJDL�SURJQR]XRMD�DWVDNą�Ƴ�.16��6DFNHLP�
LU� NW��� ������ 6FKODHSIHU� LU� NW��� ����E��� 1ơUD� SDNDQNDPDL�
GXRPHQǐ��NDG�.16�JDOLPD�EǌWǐ�UHNRPHQGXRWL�NLWLHPV�QHUYǐ�
LU�SVLFKLNRV�VXWULNLPDPV��LãVN\UXV�HSLOHSVLMą��NXULRV�DWåYLOJLX�
ML�MDX�\UD�QXVLVWRYơMXVL�LU�UHNRPHQGXRWLQD�J\G\PR�JDOLP\Eơ�

3DNDUWRWLQơ�WUDQVNUDQLMLQơ�PDJQHWLQơ�VWLPXOLDFLMD��706�
�$�S�L�E�U�¡�å�L�P�D�V��� 3DNDUWRWLQơV� WUDQVNUDQLMLQơV� PDJQHWLQơV�

VWLPXOLDFLMRV� �706�� WHUPLQDV� UHLãNLD� LPSXOVLQLǐ� PDJQHWLQLǐ�
VWLPXOǐ�WHLNLPą�VPHJHQLPV�VLHNLDQW�SDNHLVWL�VPHJHQǐ�YHLNOą��
706�VLXQþLD�PDJQHWLQLXV�LPSXOVXV�Ƴ�åLHYĊ�SHU�VWLPXOLXRMDPąMą�
ULWĊ�� WLHVLRJLDL� OLHþLDPą�SULH�JDOYRV��3DNDUWRWLQHL�706�EǌWLQą�
ƳUDQJą� VXGDUR� GYL� GDO\V�� SLUPD�� VWLPXOLDWRULXV�� VXNHOLDQWLV�
WUXPSXV� VWLSULRV� HOHNWURV� VURYơV� LPSXOVXV�� NXULǐ� GDåQƳ� LU�
LQWHQV\YXPą�JDOLPD�NHLVWL��DQWUD��SULH�VWLPXOLDWRULDXV�SULMXQJWD�
VWLPXOLDYLPR�ULWơ��7DLJL��ULWơV�JHQHUXRMDPDV�PDJQHWLQLV�ODXNDV�
QHWUXNGRPDL�SUDVLVNYHUELD�SHU�JDOYRV�RGą�LU�NDXNROĊ�LU�VXNHOLD�
HOHNWURV�VURYĊ�SR�MRPLV�HVDQþLXRVH�DXGLQLXRVH��ãLH�VDYR�UXRåWX�
GHSROLDUL]XRMD� QHXURQXV� �*HRUJH� LU� NW��� ������ 6FKODHSIHU�
LU� .RVHO�� ����D��� 'LGåLDXVLDV� ãLR� VWLPXOLDFLMRV� PHWRGR�
SUDQDãXPDV� \UD� MR� QHLQYD]LãNXPDV� LU� JDOLP\Eơ� VWLPXOLXRWL�
VąO\JLQDL�PDåą�GDOƳ�VPHJHQǐ��3DVLWHONXV�QDXMDV�WHFKQRORJLMDV��
ƳPDQRPD� VXNXUWL� LU� VXWHLNWL� SDYLHQLXV�� VXSRUXRWXV� DUED�
SDNDUWRWLQLXV�PDJQHWLQLXV�LPSXOVXV�

�5�L�þ�L�Ð���W�L�S�D�L����'LGåLRML�GDOLV�W\ULPǐ�EHL�NOLQLNLQơV�YHLNORV�VX�
706�QDXGRMR� DSYDOLDV� DUED� DãWXRQLXNơV� IRUPRV� ULWHV�� NXULRV�
JHED� WLHVLRJLDL� VWLPXOLXRWL� WLN� ODELDXVLDL� LãRULQLXV� åLHYơV�
VOXRNVQLXV� �1DKDV� LU� NW��� �������1HVHQLDL� YLHQD� W\UơMǐ� JUXSơ�
VXNǌUơ�QDXMą�706�ULWơV� IRUPą��JDOLQþLą�SUDVLVNYHUEWL�JLOLDX� Ƴ�
VPHJHQLV��5RWK�LU�NW���������������/HYNRYLW]�LU�NW����������6X�
ãLD�JLOHVQH�ULWH�EXYR�DWOLNWD�WLN�NHOHWDV�W\ULPǐ��WDLJL��SDWHLNLDPRV�
UHNRPHQGDFLMRV� EHL� GLVNXVLMRV� Lã� HVPơV� WDLN\WLQRV� SDYLUãLXMH�
YHLNLDQþLRPV�DSYDOLRPV�DUED�DãWXRQLXNơV�IRUPRV�ULWơPV�

�7�0�6�� �N�D�L�S�� �W�\�U�L�P�Ð�� �S�U�L�H�P�R�Q�¡�V�� �S�D�Q�D�X�G�R�M�L�P�D�V��� .DGDQJL�
706�\UD�QHLQYD]LãND� LU�JDOLPD�VWLPXOLXRWL� VPHJHQLV�åPRJXL�
QHPLHJDQW�LU�HVDQW�EXGULDP��706�JDOLPD�NDLS�VYDUEL�SULHPRQơ�
W\ULPDPV��.DL�706�VXNHOLD�LPSXOVą�YLUã�PRWRULQơV�VPHJHQǐ�
åLHYơV� VULWLHV�� LãFHQWULQơV� VNDLGXORV� \UD� DNW\YXRMDPRV� LU�
HOHNWULQLǐ� LPSXOVǐ� VHULMRV� NHOLDXMD� VXVLHWRPLV� VNDLGXORPLV� Ƴ�
VWXEXUR�VPHJHQLV�LU�WROLDX�Ƴ�SHULIHULQƳ�QHUYą��NXU�MLV�JDOLDXVLD�
JDOL�VXNHOWL�UDXPHQV�VXVLWUDXNLPą��0LQLPDOXV�HQHUJLMRV�NLHNLV��
UHLNDOLQJDV�VXNHOWL�Q\NãþLR�WUǌNWHOơMLPą��ORW��DEGXFWRU�SROOLFLV�
EUHYLV��� YDGLQDPDV� PRWRULQLX� VOHQNVþLX� �06�� �)LW]JHUDOG� LU�
NW��� ������ )R[� LU� NW��� ������ 6DFFR� LU� NW��� �������.DGDQJL� WDL�

*\G\PR�UHNRPHQGDFLMRV
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\UD�SDSUDVWD�VXNHOWL�LU�VWLSULDL�YDULMXRMD�WDUS�LQGLYLGǐ��06�\UD�
QDXGRMDPDV� NDLS� EHQGUR� åLHYơV� MDXGUXPR�PDWDV�� LU� GDXJHOLV�
706� W\ULPǐ� �WLHN� LNLNOLQLNLQLǐ�� WLHN� NOLQLNLQLǐ�� URGR� 706�
LQWHQV\YXPą�UHLNDOLQJą�ƳYHLNWL�06�NDLS�LQGLYLGXDOǐ�DWVDNą��R�
QH�DEVROLXþLą�MRV�¿]LQĊ�YHUWĊ���'L�/D]]DUR�LU�NW����������1RUV�
ãL� NRQYHQFLMD� SDGơMR� SDGDU\WL� J\G\Pą�706� VDXJHVQƳ�� ML� GDU�
QHSDNDQNDPD�� QHV� Lã� HVPơV� \UD� VXVLMXVL� WLN� VX� YLHQX� DWVNLUX�
ƳUHQJLQLX��WDLJL��QơUD�XQLYHUVDOXV�G\GLV�

7DLJL��VXVWLSULQXV�LU�VXLQWHQV\YLQXV�706�WHLNLDPą�LPSXOVą��
DNW\YXRMDPD�GDXJLDX�FHQWULQơV�QHUYǐ�VLVWHPRV��&16��DXGLQLR�
LU� DNW\YDFLMRV� SORWDV� LãVLSOHþLD�� 'DåQLR� NHLWLPR� DWYHMLV� \UD�
VXGơWLQJHVQLV��'DåQLDL�� åHPHVQL�QHL�YLHQDV�SHU� VHNXQGĊ� �����
+]��\UD�VORSLQDPLHML��+RIIPDQ�LU�&DUYXV���������7DLS�JDOL�EǌWL�
GơO� WR�� NDG� åHPR�GDåQLR�706� ODELDX� VHOHNW\YLDL� VWLPXOLXRMD�
VORSLQDPXRVLXV�*$%$�UHFHSWRULXV��DUED�GơO�WR��NDG�ãLV�GDåQLV�
SDQDãXV�Ƴ�LOJDODLNƳ�DSVXQNLQLPą���O�R�Q�J���W�H�U�P���G�H�S�U�H�V�V�L�R�Q��/7'���
QRUV� UHLNơWǐ� SDå\PơWL�� MRJ� NDUWDLV� QHWJL� åHPR� GDåQLR� 706�
SDGLGLQD� KLSRNDPSR� UHDNW\YXPą� Ƴ� ƳFHQWULQƳ� VWLPXOLDYLPą� LU�
VNDWLQD� LOJDODLNƳ� SDOHQJYLQLPą� �DQJO�� ORQJ�WHUP� SRWHQWLDWLRQ��
/73���EHW�QH�/7'�SRYHLNƳ��/HYNRYLW]�LU�NW����������,U�SULHãLQJDL�
±�DXNãWHVQLR�GDåQLR�VWLPXOLDFLMD�\UD�IXQNFLRQDOLDL�VXåDGLQDPRML�
�=LHPDQQ�LU�NW����������1HSDLVDQW�WR��DXNãWR�GDåQLR�706�WLHV�
WDP� WLNURPLV� VPHJHQǐ� VULWLPLV� ODLNLQDL� JDOL� MXRV� XåEORNXRWL�
DUED� LãMXQJWL� Mǐ� YHLNOą� �3DVFXDO�/HRQH� LU� NW��� ������ (SVWHLQ��
������

'HMD�� ãLDPH� J\G\PR� JDLUơPV� VNLUWDPH� VWUDLSVQ\MH� QơUD�
JDOLP\EơV� SDWHLNWL� LãVDPLRV�706� SDQDXGRMLPR�PRNVOLQLDPV�
W\ULPDPV� DSåYDOJRV�� WDLJL�� EXV� SDå\PơWRV� WLN� DNW\YLDXVLRV�
PHWRGR� SDQDXGRMLPR� VULW\V�� 706� JDOL� EǌWL� QDXGRMDPD�
VPHJHQǐ� åLHYơV� MDXGUXPXL� PDWXRWL�� EXYR� QDXGRMDPD� WLUWL�
YDLVWǐ�SRYHLNLXL��HPRFLQơPV�EǌVHQRPV��DWVLJDYLPR�SR�LQVXOWR�
DWYHMDLV�� PLHJXL� �0DVVLPLQL� LU� NW��� ������ 7RQRQL� LU� .RFK��
������ LU� GDXJ\EHL� OLJǐ� EǌNOLǐ� WLUWL�� 706� JDOLPD� GHULQWL� VX�
VPHJHQǐ� YL]XDOL]DYLPX� WLHVLRJLDL� VWLPXOLXRMDQW� WDP� WLNUDV�
QHUYǐ�JUDQGLQHV�LU�SDWHLNWL�DWVLUDQGDQþLǐ�SRN\þLǐ�YDL]GXV��.DL�
SULWDLNRPDV�WLNVOLDL� WDP�WLNUDL�VYDUELDL�VPHJHQǐ�VULþLDL��706�
JDOL� SDGơWL� SULHåDVWLQLX� EǌGX� QXVWDW\WL�� DU� WD� VPHJHQǐ� VULWLV�
GDO\YDXMD�VXNXULDQW�WDP�WLNUą�HOJHVƳ��NDLS�LQIRUPDFLMD�NHOLDXMD�
SHU�VPHJHQLV�XåGXRWLHV�PHWX��<UD�GDXJ�GXRPHQǐ��QRUV�PDåDL�
SDWYLUWLQWǐ�� DSLH� JDOLPą�706�SDQDXGRMLPą� VLHNLDQW� SDJHULQWL�
XåGXRþLǐ�Y\NG\Pą��DWPLQWLHV�IRUPDYLPą�EHL�VXåHLGLPǐ�JLMLPą�

0HV� ODEDL� UHPLDPH� 7DUSWDXWLQơV� WUDQVNUDQLDOLQơV�
PDJQHWLQơV�VWLPXOLDFLMRV�GUDXJLMRV��DQJO���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���6�R�F�L�H�W�\��
�R�I�� �7�U�D�Q�V�F�U�D�Q�L�D�O�� �6�W�L�P�X�O�D�W�L�R�Q��� ,676�� SDUHLãNLPą� DSLH� 706�
QDXGRMLPą�W\ULQơMLPDPV��%HOPDNHU�LU�NW���������LU�QHW�WDGD��NDL�
ML�QDXGRMDPD�WLUWL�VYHLNXV�VXDXJXVLXRVLXV��QHUHLNơWǐ�SDPLUãWL��
NDG�706� \UD�PHGLFLQLQơ� SURFHGǌUD�� NXULą� UHLNơWǐ� DWOLNWL� WLN�
SULåLǌULQW�OLFHQFLMXRWDP�J\G\WRMXL��åU��åHPLDX��

�'�X�R�P�H�Q�\�V��� 'LGåLD� GDOLPL� GơO� 706� QHLQYD]LãNXPR� ML�
W\ULQơWD� EHYHLN� YLVǐ� QHUYǐ� LU� SVLFKLNRV� VXWULNLPǐ� DWåYLOJLX��
3DO\JLQWL� QHVHQLDL� QHHJ]LVWDYR� 706� LQGXVWULMD� ãLDP� GDUEXL�
VNDWLQWL� LU� DWOLNWL�� WDLJL�� GLGåLRML� NOLQLNLQLR� GDUER� GDOLV� EXYR�
DWOLHNDPD� SDYLHQLXRVH� FHQWUXRVH� VX� SDO\JLQWL� PDåRPLV�
SDFLHQWǐ�LPWLPLV�LU�QH¿QDQVXRMDPD�LQGXVWULMRV�

�'�H�S�U�H�V�L�M�D���706�DWåYLOJLX�GHSUHVLMD�\UD�SODþLDXVLDL� LãWLUWD�
OLJD� �*HRUJH� LU� NW��� ������ 6FKODHSIHU� LU� .RVHO� ����E�� .RVHO�
LU�6FKODHSIHU�������6FKODHSIHU� LU�.RVHO���������'X�SUDGLQLDL�
NOLQLNLQLDL�W\ULPDL�(XURSRMH�LU�YLHQDV�,]UDHO\MH�SDQDXGRMR�706�
WLHV�YLUãXJDOYLX�NDLS�SRWHQFLDOǐ�DQWLGHSUHVLQƳ�J\G\Pą��+RÀLFK�

LU�NW���������*ULVDUX�LU�NW���������.ROELQJHU�LU�NW����������-$9�
*HRUJH��:DVVHUPDQQ�LU�3RVW�DWOLNR�SUDGLQLXV�VDXJXPR�W\ULPXV�
VX� VYHLNǐ� SDFLHQWǐ� JUXSơPLV�� SLUPLDXVLD� DWYLUDPH� W\ULPH��
SR� WR� GYLJXEDL� DNODPH� W\ULPH� WDLNDQW� SDNDUWRWLQĊ� NDLULRVLRV�
SULHãNDNWLQơV� VPHJHQǐ� åLHYơV� 706� GYL� VDYDLWHV� �*HRUJH� LU�
NW��� ������ ������ ������� âLHPV� SUDGLQLDPV� W\ULPDPV� NOLXGơ�
SURFHGǌURV� VDXJXPR� LU� GR]DYLPR� UǌSHVþLDL�� WDLJL�� GơO� ãLRV�
SULHåDVWLHV�MRV�EXYR�DSULERWRV�GYLHMǐ�VDYDLþLǐ�DUED�WUXPSHVQH�
WUXNPH� LU� VąO\JLQDL�PDåD�706� GR]H� �LQWHQV\YXPą� QXVWDWDQW�
DWLWLQNDPDL�SDJDO�PRWRULQƳ�VOHQNVWƳ��LPSXOVǐ�SHU�GLHQą�VNDLþLǐ�LU�
EHQGUą�LPSXOVǐ�VNDLþLǐ���3DODLSVQLXL��JDXQDQW�GDXJLDX�GXRPHQǐ�
DSLH� 706� VDXJXPą�� GR]ơV� EXYR� GLGLQDPRV� LU� SUDLOJLQWD�
J\G\PR� WUXNPơ�� 0DåRV� LPWLHV� NOLQLNLQLV� W\ULPDV� QXVWDWơ�
WHLJLDPą�706� GR]ơV� SRYHLNLR� NRUHOLDFLMą� VąO\JLQDL� Y\UHVQLR�
DPåLDXV� SDFLHQWǐ� SRSXOLDFLMRMH� �0RVLPDQQ� LU� NW��� ������� ,NL�
ãLRO�DWOLNWD�GDXJLDX�NDLS����DWVLWLNWLQLǐ�LPþLǐ�NRQWUROLXRMDPLHML�
706�W\ULPDL�J\GDQW�GHSUHVLMą�LU�DWOLNWRV�EHQW�ãHãLRV�VNLUWLQJRV�
ãLǐ�W\ULPǐ�PHWDDQDOL]ơV��9LVDL�QHQXRVWDEX��NDG��SULNODXVRPDL�
QXR� WR�� NXULH� W\ULPDL� LU� NRNV� PHWDDQDOL]ơV� PHWRGDV�
SDUHQNDPL�� PHWDDQDOL]ơVH� SDWHLNLDPRV� VNLUWLQJRV� LãYDGRV��
'DXJXPD�PHWDDQDOL]Lǐ�QXVWDWơ�EHQGUą�WHLJLDPą�706�SRYHLNƳ�
�+ROW]KHLPHU�LU�NW���������%XUW�LU�NW���������.R]HO�LU�*HRUJH��
������+HUUPDQQ� LU�(EPHLHU���������R�YLHQD� Lã� Mǐ�� WDLN\GDPD�
ODEDL� JULHåWXV� &2&+5$1(� NOLQLNLQơV� SRYHLNLR� VYDUERV�
NULWHULMXV��MR�QHQXVWDWơ��0DUWLQ�LU�NW����������3DY\]GåLXL��YLHQD�
QHVHQLDL�DWOLNWD�SDNDUWRWLQLR�706�SULWDLN\PR�GHSUHVLMDL�J\G\WL�
PHWDDQDOL]ơ� LãW\Uơ� ��� SODFHEX� NRQWUROLXRMDPXRVLXV� W\ULPXV�
�0LWFKHOO� LU� /RR�� ������� $XWRULDL� QXVWDWơ�� NDG� VHUJDQþLǐMǐ�
GHSUHVLMD�NDLULRVLRV�SULHãNDNWLQơV�VPHJHQǐ�åLHYơV�706�SDURGơ�
VWDWLVWLQƳ�SUDQDãXPą�SULHã�J\G\Pą�SODFHEX��7DþLDX�MLH�QXVWDWơ�
LU�WDL��MRJ�NOLQLNLQLV�SRYHLNLV�GDXJHO\MH�DWDVNDLWǐ�\UD�QHå\PXV�
LU� NDG� LãOLHND� GDXJ� QHWLNUXPR� VSUHQGåLDQW� DSLH� RSWLPDOLXV�
VWLPXOLDFLMRV� SDUDPHWUXV��7DUS� NOLQLNLQLǐ� VDYLWXPǐ�� VXVLMXVLǐ�
VX�JHUHVQH�UHDNFLMD�Ƴ�J\G\Pą��JDOLPD�SDPLQơWL�MDXQHVQƳ�DPåLǐ��
DWVSDUXPR�J\G\PXL�DQWLGHSUHVDQWDPV�EHL�SVLFKR]LQLǐ�SRå\PLǐ�
QHEXYLPą��+ROW]KHLPHU�LU�NW���������$YHU\�LU�NW���������

'DXJXPD�SUDGLQLǐ� VWDGLMǐ� EXYR�YLHQFHQWUơV� VX�PDåRPLV�
LPWLPLV��+ROW]KHLPHU�LU�NW����������*DQ�QHVHQLDL�W\ULPǐ�ODXNDV�
HYROLXFLRQDYR� LU� EXYR� DWOLNWL� GLGHOLǐ� LPþLǐ� GDXJLDFHQWULDL�
W\ULPDL��'LGHOơV�LPWLHV�706��NDLS�SDSLOGRPDV�W\ULPDV��DWOLNWDV�
9RNLHWLMRMH�� QHQXVWDWơ� JHUHVQLR� QHL� SODFHER� 706� WHLNLDPR�
SRYHLNLR� �+HUZLJ� LU� NW��� ������� âLV� W\ULPDV� EXYR� XQLNDOXV�
NHOLDLV�DVSHNWDLV��706�EXYR�WDLNRPD�NDUWX�VX�ƳYDLULDLV�YDLVWDLV��
GHSUHVLMD�EXYR�WLN�YLGXWLQLãNDL�DWVSDUL�J\G\PXL��%H�WR��W\UơMDL�
SDVLQDXGRMR� QDXMD� J\G\PR� VLPXOLDFLMRV� WHFKQLND� �SODFHEX��
WLHV� VPLONLQLQH� VULWLPL�� JDOLQþLD� VXNHOWL� ELRORJLQƳ� DNW\YXPą��
1HSDLVDQW� WR�� WDL� EXYR� GLGHOơ� GDXJLDFHQWUơ� EDQG\Pǐ� VHULMD��
NXULRMH�706�UH]XOWDWDL�QHVLVN\Uơ�QXR�SODFHER�

-$9� YLHQDV� Lã� 706� JDPLQWRMǐ�� 1HXURQHWLFV�� 0DOHYHUQ��
3$�� DWOLNR� GLGHOĊ� ���� FHQWUǐ�� GDXJHOLV� -$9�� NHOL� .DQDGRMH�
LU� $XVWUDOLMRMH�� NDLULRVLRV� SULHãNDNWLQơV� VPHJHQǐ� åLHYơV�
SDNDUWRWLQĊ�706���±��VDYDLWHV��SUDOHLGåLDQW�VDYDLWJDOLXV�������
SURF��06�����+]����VHN��ƳMXQJLDQW�����VHN��SDOLHNDQW�LãMXQJWą��
�����VWLPXOLDYLPǐ�SHU�GLHQą�������YLHQSROLǐ�J\G\PXL�DWVSDULǐ�
SDFLHQWǐ�QHEXYR�VNLUWD�YDLVWǐ�QXR�GHSUHVLMRV��MLH�EXYR�ƳYHUWLQWL�
SDJDO� GYL� UHLWLQJǐ� VNDOHV� �+56'�� 0$'56��� 3ULHã� Y\NGDQW�
W\ULPą�� NRPSDQLMD� QXVSUHQGơ� QDXGRWL� 0RQWJRPHU\�$VEHUJ�
GHSUHVLMRV� YHUWLQLPR� VNDOĊ� �DQJO�� �0�R�Q�W�J�R�P�H�U�\�±�$�V�E�H�U�J��
�'�H�S�U�H�V�V�L�R�Q�� �5�D�W�L�Q�J�� �6�F�D�O�H����0$'56��� NDLS� SLUPLQĊ� GXRPHQǐ�
PDWDYLPR�SULHPRQĊ�LU�QHSUDQHãơ�DSLH�WDL�W\ULPą�Y\NGDQWLHPV�

7KRPDV�(��6&+/$(3)(5��0DUN�6��*(25*(��+HOHQ�0$<%(5*�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD����

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



W\UơMDPV��QDXGRMDQWLHPV�+DPLOWRQR�GHSUHVLMRV�YHUWLQLPR�VNDOĊ�
�DQJO���+�D�P�L�O�W�R�Q���5�D�W�L�Q�J���6�F�D�O�H����+56'��NDLS�SDFLHQWǐ�ƳWUDXNLPR�Ƴ�
W\ULPą�NULWHULMǐ��3R�ãHãLǐ�VDYDLþLǐ�0$'56�UH]XOWDWDL�DNW\YDXV�
J\G\PR�JUXSơMH�VWDWLVWLãNDL�QHVLVN\Uơ�QXR�NRQWUROLQơV�JUXSơV�
J\G\PR�UH]XOWDWǐ��S� ���������7DþLDX�+56'��DQWULQơV�UH]XOWDWǐ�
PDWDYLPR� SULHPRQơV�� VXPDåơMLPDV� YLVJL� EXYR� VWDWLVWLãNDL�
SUDQDãHVQLV� DNW\YDXV� J\G\PR� JUXSơMH�� *DOLPD� SDVWHEơWL��
NDG� ãHãL� WLULDPLHML� WXUơMR� ODEDL� åHPXV� 0$'56� ƳYHUþLXV� LU�
QHEǌWǐ� SULLPWL� Ƴ� W\ULPą�� MHL�0$'56� ƳYHUWLV� EǌWǐ� SDVLULQNWDV�
NDLS� DWUDQNRV� Ƴ� W\ULPą�NULWHULMXV�� -HL� ãLH� WLULDPLHML� LãVNLULDPL��
O\JLQDQW� VX� J\G\PR� SODFHEX� JUXSH�� HJ]LVWXRMD� VWDWLVWLãNDL�
UHLNãPLQJDV� J\G\PR� VNLUWXPDV� 706� QDXGDL�� 3LUPLQLR� )'$�
W\ULPR�GXRPHQǐ�YHUWLQLPR�PHWX�ãLǐ�WLULDPǐMǐ�LãVNLUWL�QHOHLVWD��
1HSDLVDQW�WR��JDOXWLQLDPH�HWDSH�WDL�YLVJL�SDGDU\WD��2¶5HDUGRQ�
LU�NW����������3RVW�KRF�GXRPHQǐ�DQDOL]ơ�SDURGơ�VWLSUǐ�DWVSDUXPR�
J\G\PXL� SRYHLNƳ� JDOXWLQLDP� UH]XOWDWXL� ±� SDFLHQWDPV�� LNL� WRO�
QHVơNPLQJDL�GDO\YDYXVLHPV�GDXJLDX�QHL�WULMXRVH�NOLQLNLQLXRVH�
W\ULPXRVH��QHQXVWDW\WD�MRNLRV�UHDNFLMRV�Ƴ�J\G\Pą�706��$YHU\�
LU� NW��� ������� 3ULHãLQJDL�� SDFLHQWDPV� WLN� VX� YLHQX� OLJWROLQLX�
QHVơNPLQJX�J\G\PR�EDQG\PX�QXVWDW\WL�VWXOELQDQW\V�UH]XOWDWDL�
�S�����������$WVLåYHOJLDQW�Ƴ�JHUXV�VDXJXPR�GXRPHQLV�EHL�Ƴ�ãLą�
SRVW�KRF�VXEJUXSơV�DQDOL]Ċ��URGDQþLą�å\Pǐ�SRYHLNƳ�WDP�WLNULHPV�
SDFLHQWDPV�� )'$� ����� P�� VSDOƳ� SDWYLUWLQR� 706� QDXGRMLPą�
J\G\WL�GHSUHVLMDL�VX�DWLWLQNDPD�QXRURGD��URGDQþLD�706�WDLN\WL�
SLUPLDXVLD�YLGXWLQLãNDL�J\G\PXL�DWVSDULDL�GHSUHVLMDL�

'LGåLRML� SDNDUWRWLQơ�706� W\ULPǐ� GHSUHVLMDL� J\G\WL� GDOLV�
EXYR� DWOLNWD� WDLNDQW� DXNãWR� GDåQLR� VWLPXOLDFLMą�� QXNUHLSWą� Ƴ�
NDLULąMą�GRUVRODWHUDOLQĊ�SULHãNDNWLQĊ�åLHYĊ��DQJO�� �G�R�U�V�R�O�D�W�H�U�D�O��
�S�U�H�I�U�R�Q�W�D�O�� �F�R�U�W�H�[����'/3)&��� WDþLDX� ãLRMH� VWDGLMRMH� NRO� NDV�
QHSDY\NR� QXVWDW\WL�� DU� WDL� \UD� RSWLPDOL� J\G\PR� VWUDWHJLMD��
.DL� NXULH� Lã� PDåRV� LPWLHV� W\ULPǐ� QXURGR�� NDG� åHPR� GDåQLR�
SDNDUWRWLQơ� 706�� WDLNRPD� GHãLQLDMDP� '/3)&�� WXUL� SDQDãǐ�
HIHNW\YXPą� LU� DWURGR� HVDQWL� JHULDX� WROHUXRMDPD� EHL� NHOLD�
PDåHVQĊ� SULHSXROLR� VXNơOLPR� UL]LNą�� 7\ULPDL� URGR�� NDG� NDL�
NXULRV� NLWRV� VWUDWHJLMRV�� HLOLãND� DELSXVơ� SDNDUWRWLQơ� 706�
LU� SDUXRãLDPRML� SDNDUWRWLQơ� 706� JDOL� WXUơWL� SDQDãǐ� DUED�
QHW� GLGHVQƳ� HIHNW\YXPą�� QRUV� LNL� ãLRO� SXEOLNXRWL� WLN� NHOLǐ�
W\ULPǐ� UH]XOWDWDL�� .RO� NDV� QHYLVLãNDL� DLãNǌV� QDXMDXVLǐ� 706�
PHWRGǐ�� NDLS� WHWD� SOLǌSVQLR� VWLPXOLDFLMRV� LU� ÄJLOLRVLRV�706³�
HIHNW\YXPDV�

1DXMDV� DWUDGLPDV� 706� SR]LFLRQDYLPH� DLãNLDL� SDURGơ��
NDG� JHUHVQLV� 706�PHWRGR� VXSUDWLPDV�� WLNơWLQD�� WXUơV� ƳWDNRV�
GLGHVQLDP�DQWLGHSUHVLQLDP�SRYHLNLXL��1DFLRQDOLQLR�SVLFKLQơV�
VYHLNDWRV�LQVWLWXWR��DQJO���1�D�W�L�R�Q�D�O���,�Q�V�W�L�W�X�W�H���R�I���0�H�Q�W�D�O���+�H�D�O�W�K����
1,0+�� SUDGLQLǐ� W\ULPǐ� PHWX� EXYR� QDXGRMDPD� DS\WLNVOLR�
PDWDYLPR�WHFKQLND��YDGLQDPRML���FP�WDLV\NOơ��VLHNLDQW�SDGơWL�
706�ULWĊ�PDåGDXJ�YLUã�SULHãNDNWLQơV�åLHYơV��*HRUJH�LU�NW��������
������ ������� .DGDQJL� Xå� Q\NãþLR� MXGHVƳ� DWVDNLQJR� VPHJHQǐ�
UXRåR� YLHWD� VNLUWLQJǐ� LQGLYLGǐ� YDULMXRMD�� NDLS� LU� NDXNROơV�
G\GLV�� ãL� SDSUDVWD� WDLV\NOơ� VXNHOLD� GDXJ� WLNURVLRV� SDGơWLHV�
YDULDFLMǐ�DQW�JDOYRV�RGRV��7DLJL��SDDLãNơMR��NDG�ãL�WHFKQLND�\UD�
QHSDNDQNDPD�� EHW�� QHSDLVDQW� WR�� ML� LU� WROLDX� EXYR� QDXGRMDPD�
ƳYDLULXRVH� W\ULPXRVH�� ƳVNDLWDQW� W\ULPą� )'$� DSUREDYLPXL�
�+HUZLJ�LU�NW����������9LHQDV�W\ULPDV�LãNơOơ�SULHODLGą��NDG�GơO�
�� FP� WDLV\NOơV� ��� SURF�� SDFLHQWǐ� WHUDSLMD� EXYR� YHLNLDPD� QH�
Ƴ� SULHãNDNWLQĊ� åLHYLQĊ� VULWƳ�� EHW� Ƴ� SDSLOGDQþLąMą�PRWRULQĊ� VULWƳ�
�DQJO���V�X�S�S�O�H�P�H�Q�W�D�U�\���P�R�W�R�U���D�U�H�D����60$���+HUZLJ�LU�NW���������

$XVWUDOǐ� W\UơMǐ� JUXSơ� \UD� DWOLNXVL� DWVLWLNWLQLǐ� LPþLǐ�
NRQWUROLXRMDPąMƳ� W\ULPą� QXVWDWơ�� NDG� ODELDX� SULHãDNLQơV� EHL�
ãRQLQơV� SR]LFLMRV� VWLPXOLDFLMD� VXNơOơ� VWLSUHVQƳ� DQWLGHSUHVLQƳ�

SRYHLNƳ��)LW]JHUDOG�LU�NW����������âLH�DWUDGLPDL�URGR��NDG�706�
QơUD�QHVSHFL¿ãND��LU�NDG�ULWơV�SR]LFLMD�\UD�DNLYDL]GåLDL�VYDUEL��
QHWJL� SODþLRVH� NRQNUHþLRV� VNLOWLHV� ULERVH�� .RO� NDV� QHDLãNX��
DU� LQGLYLGXDOL]XRWD� SDGơWLV� EXV� UHLNDOLQJD� LU� QDXGRMDPD�� DU�
GDXJXPDL�SDFLHQWǐ�SDNDNWǐ�EHQGURMR�SREǌGåLR�DOJRULWPǐ��âLXR�
PHWX� Y\NGRPL� NHOL� NLWL� GLGHOLǐ� LPþLǐ� GDXJLDFHQWULDL� W\ULPDL��
NXULXRVH� WLULDPRV� DXNãþLDX� PLQơWRV� LãYDGRV� LU� SRWHQFLDOLDL�
EDQGRPD�JDXWL�WXRV�SDþLXV�UH]XOWDWXV�

%XYR�WLN�NHOLRV�NOLQLNLQLǐ�DWYHMǐ�VHULMRV��QDXGRMDQþLRV�706�
GHSUHVLMRV�SDODLNDQþLDP�J\G\PXL�DUED�SUHYHQFLMDL��'DQQRQ�LU�
NW��� ������*UXQKDXV� LU� NW��� ������/L� LU� NW��� ������2¶5HDUGRQ�
LU� NW��� ������ LU� MRNLǐ� LOJDODLNLǐ� SODFHEX� NRQWUROLXRMDPǐMǐ�
W\ULPǐ��VNLUWǐ�ƳYHUWLQWL�706�SRYHLNƳ�SDODLNRPDMDP�GHSUHVLMRV�
J\G\PXL�

�.�L�W�R�V�� �Q�H�U�Y�Ð�� �L�U�� �S�V�L�F�K�L�N�R�V�� �O�L�J�R�V��� .DGDQJL� 706� JDOL�
JUƳåWDPDL� SDNHLVWL� åLHYơV� YHLNOą�� ML� \UD� DNW\YLDL� WLULDPD�
GDXJHOLXL� OLJǐ�J\G\WL��QHJDW\YLHPV�ãL]RIUHQLMRV�VLPSWRPDPV��
DUED�KDOLXFLQDFLMRPV�PDåLQWL��QHULPXL��SRWUDXPLQLDP�VWUHVXL��
REVHVLQLDP�NRPSXOVLQLDP� VXWULNLPXL�� WLQQLWXV� LU� PLJUHQDL�
J\G\WL�� *DUVR� KDOLXFLQDFLMRV� \UD� SR]LW\YLǐ� ãL]RIUHQLMRV�
VLPSWRPǐ�GDOLV��âLR�WLSR�KDOLXFLQDFLMRV��NDLS�PDQRPD��DWVLUDQGD�
GơO� QHWLSLãNR� NDOERV� VXYRNLPR� VULWLHV�� HVDQþLRV� NDLULRVLRV�
WHPSRUDOLQơV� LU� SDULHWDOLQơV� åLHYLǐ� VDQGǌURMH�� DNW\YDYLPR�
�+LJJLQV�LU�*HRUJH���������äHPR�GDåQLR�706�EXYR�SDQDXGRWD�
SRWHQFLDOLDL� VORSLQWL� ãLą� VULWƳ� SDFLHQWDPV�� VHUJDQWLHPV�
ãL]RIUHQLMD��LU�SDOHQJYLQWL�JDUVR�KDOLXFLQDFLMDV��1HVHQLDL�DWOLNWD�
PHWDDQDOL]ơ�W\Uơ�åHPR�GDåQLR�706��NDLS�DWVSDULǐ�ãL]RIUHQLMRV�
VXNHOWǐ�JDUVR�KDOLXFLQDFLMǐ�J\G\PR�EǌGR�HIHNW\YXPą��$OHPDQ�
LU� NW��� ������� 'HãLPW� SODFHEX� NRQWUROLXRMDPǐMǐ� W\ULPǐ�
DSåYHOJơ� ���� SDFLHQWǐ� J\G\Pą�� 7DLJL�� QXVWDW\WD�� NDG� 706�
YHLNVPLQJDL�VXVLOSQLQD�JDUVR�KDOLXFLQDFLMDV��'HMD��706�QHWXUL�
MRNLR�SRYHLNLR�NLWLHPV�SR]LW\YLHPV�ãL]RIUHQLMRV�VLPSWRPDPV�
DUED� MRV� VXNHOLDPLHPV� SDåLQLPR� IXQNFLMǐ� GHIHNWDPV�� 1RULQW�
QXVWDW\WL� 706� HIHNW\YXPą�� WROHUDYLPą� LU� QDXGą� ãL]RIUHQLMRV�
DWYHMX�� UHLNDOLQJRV� GLGHVQơV� LPWLHV� VWXGLMRV�� $WOLNWD� NHOHWDV�
DWVLWLNWLQLǐ�LPþLǐ��SODFHEX�NRQWUROLXRMDPǐMǐ�W\ULPǐ��QDXGRMDQW�
QXWUǌNVWDPą�NDVGLHQĊ�SULHãNDNWLQơV�VULWLHV�706�QHJDW\YLHPV�
SDFLHQWǐ��VHUJDQþLǐ�ãL]RIUHQLMD��VLPSWRPDPV�J\G\WL��1HVHQLDL��
DWOLNXV�LãVDPLą�W\ULPǐ�DSåYDOJą��QXVWDW\WD��NDG�\UD�SUHOLPLQDULǐ��
EHW� ULERWǐ�� GXRPHQǐ� DSLH� JDOLPą� SDNDUWRWLQơV� 706� SRYHLNƳ�
SDOHQJYLQDQW� QHJDW\YLXV� ãL]RIUHQLMRV� VLPSWRPXV� EHL�� JDOEǌW��
SDJHULQDQW�SDåLQLPR�IXQNFLMDV��)LW]JHUDOG�LU�'DVNDODNLV��������

�7�L�Q�Q�L�W�X�V��\UD� SDSOLWĊV�� GDåQDL� QHƳJDOXPą� VXNHOLDQWLV�
VXWULNLPDV�� NXULDP� J\G\WL� NRO� NDV� QơUD� YHLNVPLQJR� J\G\PR�
EǌGR��,NL���SURF��Y\UHVQLǐ�QHL����P��VXDXJXVLǐMǐ�NHQþLD�QXR�
WLQQLWXV�� NXULV� GDåQDL� JDOL� EǌWL� JDQơWLQDL� UǌSHVþLǐ� NHOLDQWLV�
VXWULNLPDV�� 1DXMDV� VPHJHQǐ� YHLNORV� YL]XDOL]DYLPR� W\ULPDV�
WLQQLWXV� VHUJDQWLHPV� SDFLHQWDPV� LGHQWL¿NDYR� SDGLGơMXVƳ�
DNW\YXPą�NODXVRV�åLHYơMH��äHPR�GDåQLR�706�WXUL�JDOLPą�SHU�
GDXJ� DNW\YLRV� NODXVRV� åLHYơV�� JDOLPDL� VXNHOLDQþLRV� WLQQLWXV��
VORSLQLPR�PHFKDQL]Pą��.HOL�PDåL� SODFHEX�NRQWUROLXRMDPLHML�
W\ULPDL� Lã� YLHQRV� 9RNLHWLMRV� W\ULPǐ� JUXSơV� SDWHLNơ� SXLNLXV�
UH]XOWDWXV��/DQJJXWK�LU�NW����������1RULQW�SDPDW\WL��DU�ƳPDQRPD�
UHSOLNXRWL�ãLXRV�WHLJLDPXV�SRYHLNLXV��UHLNDOLQJL�GLGHVQLǐ�LPþLǐ�
GDXJLDFHQWULQLDL�W\ULPDL�

$WOLNWD� GDXJ� PDåRV� LPWLHV� SODFHEX� NRQWUROLXRMDPǐMǐ�
W\ULPǐ�� YHUWLQXVLǐ� 706� QDXGą� SDFLHQWDPV�� MDXþLDQWLHPV�
VNDXVPą�� ,ãEDQG\WD� ƳYDLULǐ� VPHJHQǐ� VULþLǐ�� ƳVNDLWDQW�
SULHãNDNWLQơV� åLHYLQơV�� PRWRULQơV� EHL� SDULHWDOLQơV� VPHJHQǐ�
VULWLHV�VWLPXOLDFLMą� �/HIDXFKHU� LU�NW���������/HIDXFKHXU�������

*\G\PR�UHNRPHQGDFLMRV
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/HIDXFKHXU� LU� NW��� ������ 3ULGPRUH� LU� 2EHURL�� ������ 5ROOQLN�
LU�NW���������$QGUH�2EDGLD�LU�NW����������1XVWDW\WD��NDG�706�
JDOL� YHLNVPLQJDL� PDåLQWL� VNDXVPą�� 'HMD�� 706� VNDXVPą�
PDåLQDPDVLV� SRYHLNLV� \UD� WUXPSDODLNLV�� 'ơO� ãLRV� SULHåDVWLHV�
706�SUDNWLQơ�QDXGD�OơWLQLDP�VNDXVPXL�PDåLQWL�QHQXVWDW\WD�

1DXMDXVL� W\ULPDL� URGR�� NDG� 706� JDOL� EǌWL� QDXGLQJD�
ǌPLQLDP� VNDXVPXL� PDåLQWL�� 'YHMXRVH� VNLUWLQJXRVH�
NOLQLNLQLXRVH� W\ULPXRVH� VX� SDFLHQWDLV�� VYHLNVWDQþLDLV� SR�
SORQRVLRV� åDUQRV� DS\ODQNRV� RSHUDFLMRV�� EXYR� WLULDPDV� ���
PLQ�� WUXNPơV�706� SRYHLNLV� SULHãNDNWLQHL� åLHYHL� O\JLQDQW� VX�
SODFHEX��3R�WR�NLWDV����YDO��EXYR�VWHELPD��NDLS�GDåQDL�VNDXVPXL�
PDåLQWL�SDFLHQWDL�YDUWRMR�MLHPV�VNLUWą��DQJO���V�H�O�I���D�G�P�L�Q�L�V�W�H�U�H�G��
PRU¿Qą��7LULDPLHML��NXULHPV�EXYR�WDLN\WD�706��SHU�SLUPąVLDV�
��� YDO�� YDUWRMR� ��� SURF�� PDåLDX� PRU¿QR�� GLGåLDMDL� GDOLDL�
YDLVWR� YDUWRMLPDV� VXPDåơMR� SHU� SLUPąVLDV� YDODQGDV� SR�706�
�%RUFNDUGW�LU�NW����������������$XNãþLDX�PLQơWDV�PHWRGDV�\UD�
WLULDPDV�NDLS�JDOLPDV�PLJUHQRV�J\G\PR�EǌGDV��3UHOLPLQDUǌV�
W\ULPǐ� UH]XOWDWDL� SR]LW\YǌV�� âLXR� PHWX� Y\NGRPL� GLGHVQơV�
LPWLHV�W\ULPDL�

7HRULãNDL�åHPR�GDåQLR�706�JDOLPD�EǌWǐ�QDXGRWL�HSLOHSVLMDL�
J\G\WL��3LUPLHML�W\ULPDL�SDURGơ��NDG�706�JHED�VXPDåLQWL�((*�
HSLOHSWLIRUPLQHV�DQRPDOLMDV��3UDGLQLDL� W\ULPDL�EXYR� WHLJLDPL��
7KHRGRUH�LU�NW��DWOLNWDV�SODFHEX�NRQWUROLXRMDPDVLV�YLHQą�VDYDLWĊ�
NDVGLHQ�SULHSXROLXV�SDWLULDQþLRV�åLHYơV�VULWLHV�YLHWRMH�WDLNRPRV�
706�W\ULPDV�QXVWDWơ�VWDWLVWLãNDL�å\Pǐ�SULHSXROLǐ�VXPDåơMLPą�
�7KHRGRUH� LU� NW��� ������� 1HSDLVDQW� WR�� W\UơMDL� SDGDUơ� LãYDGą��
NDG�HSLOHSVLMRV�J\G\PDV�706�NOLQLãNDL�EXYR�QHUHLNãPLQJDV��
9LVDL� QHVHQLDL� NLWR� SODFHEX� NRQWUROLXRMDPRMR� W\ULPR� PHWX�
SDGDU\WD�LãYDGD��NDG�ÄDNW\YL³�SDNDUWRWLQơ�706��SDOHQJYLQDQW�
SULHSXROLXV��QơUD�YHLNVPLQJHVQơ�QHL�SODFHEDV��&DQWHOOR�LU�NW���
�������7DLJL�� VLHNLV� SDQDXGRWL� VORSLQDPąMƳ�706�SRYHLNƳ� WDP�
WLNUǐ� VPHJHQǐ� åLHYơV� GDOLǐ� QXUDPLQLPXL� \UD� LQWULJXRMDQWLV��
'HMD��LNL�SODFHEX�NRQWUROLXRMDPǐMǐ�W\ULPǐ�GXRPHQ\V�QHSDURGơ�
PHWRGR�YHLNVPLQJXPR�ãLRMH�VULW\MH�

�1�H�S�D�J�H�L�G�D�X�M�D�P�L�� �S�R�Y�H�L�N�L�D�L��� *\G\PDV� 706� ODLNRPDV�
VDXJLX� LU� EH� LãOLHNDPǐMǐ� QHSDJHLGDXMDPǐ� SRYHLNLǐ�� 1ơUD�
GXRPHQǐ� DSLH� LOJDODLNHV� QHXURORJLQHV�� SDåLQLPR� IXQNFLMǐ� DU�
ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�OLJǐ�J\G\PR�706�SDVHNPHV��
1HSDLVDQW�WR��706��NDLS�ƳURG\WD��JDOL�SDYHLNWL�VPHJHQǐ�YHLNOą�
�SDY\]GåLXL�� SDJHULQWL� QXRWDLNą��� WDLJL�� J\G\WRMDL� EHL� W\UơMDL�
WXUơWǐ� LãOLNWL� EXGUǌV�� YHUWLQGDPL� JDOLPą� LOJDODLNLǐ� VXWULNLPǐ�
DWVLUDGLPą�

�7�U�D�X�N�X�O�L�D�L��� *DOLPDV� WUDXNXOLǐ� SDYRMXV� \UD� SDJULQGLQLV�
UǌSHVWLV� XåWLNULQDQW� 706� VDXJXPą�� 1HVHQLDL� Y\NXVLR�
WDUSWDXWLQLR� VXVLWLNLPR�706�VDXJXPR�NODXVLPDLV�SDWHLNWDPH�
GRNXPHQWH�SUDQHãWD�DSLH����706�VXNHOWǐ�WUDXNXOLǐ�SULHSXROLǐ�
DWYHMǐ� �:DVVHUPDQQ�� ������� $XWRULǐ� VNDLþLDYLPDLV�� ãLH� ���
DWYHMǐ� ƳY\NR� EHQGURMRMH� NHOLǐ� WǌNVWDQþLǐ� WLULDPǐMǐ� LPW\MH��
5HPLDQWLV� ãLDLV� GXRPHQLPLV�� WUDXNXOLǐ� SULHSXROLR� UL]LND� \UD�
PDåHVQơ� QHL� ���� SURF�� 'DXJXPD� ãLǐ� SDFLHQWǐ� EXYR� VYHLNL�
VDYDQRULDL�� LNL� WRO� QHWXUơMĊ� MRNLǐ� Xå¿NVXRWǐ� HSLOHSVLMRV�
HSL]RGǐ��/DLPHL��QơUD�GXRPHQǐ��NDG�706�VXNHOLDPL�WUDXNXOLǐ�
SULHSXROLDL� NDUWRWǐVL�� %H� WR�� YLVL� SULHSXROLDL� LãWLNGDYR� 706�
SURFHGǌURV�PHWX�SDFLHQWXL�VơGLQW�EHL�HVDQW�QHWROL�W\UơMR��7DLS�
SDW� YLVL� SULHSXROLDL� SUDơMR� VDYDLPH�� EH� LãRULQLR� ƳVLNLãLPR� DU�
PHGLNDPHQWǐ��'DXJXPD�Lã�QXVWDW\Wǐ�DWYHMǐ�706�EXYR�WDLNRPD�
VWLPXOLXRMDQW� PRWRULQĊ� VPHJHQǐ� åLHYơV� VULWƳ� ±� ODELDXVLDL�
HSLOHSWRJHQLQĊ� VPHJHQǐ� åLHYơV� VULWƳ�� %H� WR�� GDXJXPDL� �QRUV�
QH�YLVLHPV��WLULDPǐMǐ�VNLUWRV�VWLPXOLDFLMRV�VHULMRV��HVDQþLRV�Xå�

UHNRPHQGXRWLQǐ�VWLPXOLDFLMRV�ULEǐ��âLH�DWYHMDL�URGR��NDG�706�
VXNHOWL�SULHSXROLDL� OLNV�QHå\PLX��EHW�VYDUELX�QHSDJHLGDXMDPX�
SRYHLNLX�QHWJL�SDFLHQWDPV��DQNVþLDX�QHSDW\UXVLHPV�SULHSXROLǐ��
LU�QHW�WDGD��NDL�706�QDXGRMDPD�UHNRPHQGXRWRVH�VWLPXOLDFLMRV�
SDUDPHWUǐ�ULERVH�

�.�O�D�X�V�R�V�� �V�X�W�U�L�N�L�P�D�L��� 9LHQDV� SDFLHQWDV� SUDQHãơ� SR� 706�
ODLNLQDL�SUDUDGĊV�NODXVą��7RGơO�EXYR�DWOLNWDV�QXRGXJQXV�NODXVRV�
VOHQNVþLR� SULHã� 706� LU� SR� NHWXULǐ� VDYDLþLǐ� MRV� QDXGRMLPR�
W\ULPDV��NXULDPH�GDO\YDYR�GDXJLDX�NDLS�����SDFLHQWǐ��7\ULPR�
PHWX�QHQXVWDW\WD�MRNLǐ�NODXVRV�SRN\þLǐ��-DQLFDN�LU�NW����������
1HSDLVDQW�WR��SDFLHQWDL�LU�706�DWOLNơMDL�706�SURFHGǌURV�PHWX�
WXUơWǐ�QDXGRWL�DXVǐ�NDPãWHOLXV�

�*�D�O�Y�R�V�� �V�N�D�X�V�P�D�V����6NXQGDL� GơO� JDOYRV� VNDXVPR�SR�706�
\UD�YLHQL�Lã�GDåQLDXVLǐ��SDSUDVWDL�QXPDOãLQDPL�QHQDUNRWLQLDLV�
DQDOJHWLNDLV��SDY\]GåLXL��DVSLULQX��*DOYRV�VNDXVPR�GDåQXPDV�
GLGHOLǐ�LPþLǐ�OLJãLROLQLXRVH�NOLQLNLQLXRVH�706�W\ULPXRVH�WDUS�
DNW\YDXV�J\G\PR�LU�SODFHER�QHVLVN\Uơ��-DQLFDN�LU�NW���������

�3�D�å�L�Q�L�P�R�� �I�X�Q�N�F�L�M�Ð�� �V�X�W�U�L�N�L�P�D�L��� 'DXJNDUWLQLDL� 706�
SDFLHQWǐ�SDåLQLPR�IXQNFLMǐ�W\ULPDL�QHQXVWDWơ�MRNLR�LãOLHNDQþLR�
QHJDW\YDXV�SURFHGǌURV�SRYHLNLR�SDåLQLPR�IXQNFLMRPV��/LWWOH�
LU�NW���������6FKXO]H�5DXVFKHQEDFK�LU�NW���������-DQLFDN�LU�NW���
�������3R�706�SURFHGǌUǐ�SDFLHQWDL�JHED�YDLUXRWL�DXWRPRELOƳ�
LU�JUƳåWL�QDPR�DUED�Ƴ�GDUEą�

�:�)�6�%�3�� �G�D�U�E�R�� �J�U�X�S�¡�V�� �U�H�N�R�P�H�Q�G�D�F�L�M�R�V�� �7�0�6��
1HDWLGơOLRWLQDP� SDFLHQWǐ�� VHUJDQþLǐ� YLGXWLQLãNDL� DWVSDULD�
J\G\PXL� GHSUHVLMD�� J\G\PXL�� <UD� SDNDQNDPDL� ,� NODVơV�
GXRPHQǐ�DSLH�706��NDLS�QHDWLGơOLRWLQRV�J\G\PR�SULHPRQơV��
HIHNW\YXPą� YDLVWǐ� QHYDUWRMDQWLHPV� YLHQSROH� GHSUHVLMD�
VHUJDQWLHPV� åPRQơPV�� 'DXJ� GXRPHQǐ� Lã� YLHQFHQWULǐ� PDåǐ�
LPþLǐ�W\ULPǐ�WDLS�SDW�URGR��NDG�ML�JDOL�EǌWL�QDXGLQJD�YLGXWLQLãNDL�
DWVSDULD� GHSUHVLMD� VHUJDQþLǐ� SDFLHQWǐ� J\G\PXL� DUED� DWVNLUDL��
DUED� NDUWX� VX� YDLVWDLV�� 7DLJL�� PHV� UHNRPHQGXRMDPH�� NDG�
SVLFKLDWUDL� DSVYDUVW\Wǐ� JDOLP\EĊ� SDQDXGRWL� 706� JDOLP\EĊ�
GHSUHVLMD�VHUJDQWLHPV�VXDXJXVLHVLHPV��QHVHUJDQWLHPV�SVLFKR]H�
J\G\WL�� 3DSUDVWDL� SDFLHQWDL� SULHã� WDL� WXUơWǐ� EǌWL� QHVơNPLQJDL�
LãEDQGĊ� EHQW� YLHQą� J\G\PR� YDLVWDLV� NXUVą�� QRUV� ãL� VąO\JD�
LU� QHEǌWLQD�� 'XRPHQ\V� DSLH� 706� SDQDXGRMLPR� JDOLP\EHV�
SDODLNRPDMDP�J\G\PXL�\UD�ULERWL�

.DGDQJL�VXNDXSWD�QHPDåDL�SDNDUWRWLQơV�706�HIHNW\YXPR�
GXRPHQǐ�� VWLPXOLDFLMRV� SDUDPHWUDL�� ƳVNDLWDQW� GDåQƳ�� SDGơWƳ��
LQWHQV\YXPą�EHL�J\G\PR�VHVLMRV�WUXNPĊ��WXUơWǐ�EǌWL�SDULQNWL�LU�
QXVWDW\WL�VX�QDXMDXVLD�SDNDUWRWLQơV�706�OLWHUDWǌUD�VXVLSDåLQXVLR�
SVLFKLDWUR�

�:�)�6�%�3�� �G�D�U�E�R�� �J�U�X�S�¡�V�� �U�H�N�R�P�H�Q�G�D�F�L�M�R�V���� �N�D�V�� �W�X�U�¡�W�Ð�� �W�H�L�V�
��
�W�D�L�N�\�W�L�� �7�0�6��� :)6%3� GDUER� JUXSơ� SDODLNR� 7DUSWDXWLQơV�
WUDQVNUDQLMLQơV� VWLPXOLDFLMRV� GUDXJLMRV� �DQJO�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O��
�6�R�F�L�H�W�\�� �R�I�� �7�U�D�Q�V�F�U�D�Q�L�D�O�� �6�W�L�P�X�O�D�W�L�R�Q��� ,676��706� SULWDLN\PR�
JDLUHV� �%HOPDNHU� LU� NW��� ������� 5HNRPHQGDFLMRV� SXEOLNXRWRV�
����� P��� SULHã� )'$� SDWYLUWLQDQW� 706� QDXGRMLPą� GHSUHVLMDL�
J\G\WL��5HNRPHQGDFLMRVH�WHLJLDPD�

3DNDUWRWLQơ� WUDQVNUDQLMLQơ� PDJQHWLQơ� VWLPXOLDFLMD�
�706���DSLEUơåLDPD�NDLS�VPHJHQǐ�VWLPXOLDFLMD�VHULMRPLV�
PDJQHWLQLǐ� LPSXOVǐ�� VLHNLDQW� SDNHLVWL� Mǐ� YHLNOą�� \UD�
HNVSHULPHQWLQơ� PHGLFLQLQơ� LQWHUYHQFLMD�� 3DNDUWRWLQơV�
706��QDXGRMDPRV�WLUWL�ƳYDLULXV�VPHJHQǐ�YHLNORV�SURFHVXV�
PRNVOLQLDL� W\ULPDL� SDWYLUWLQWL� ORNDOLǐ� HWLNRV� NRPLWHWǐ��
3DNDUWRWLQơ� 706� WDLS� SDW� WLULDPD� NDLS� JDOLPDV� ƳYDLULǐ�
QHXURORJLQLǐ�EHL�SVLFKLNRV�VXWULNLPǐ�J\G\PR�EǌGDV�
7HLNLDQW\V� SDNDUWRWLQĊ� 706� WXUơWǐ� EǌWL� DSPRN\WL� NDLS�

7KRPDV�(��6&+/$(3)(5��0DUN�6��*(25*(��+HOHQ�0$<%(5*�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD����

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



*\G\PR�UHNRPHQGDFLMRV

ÄSLUPLHML� UHDJXRMDQW\V³�� VLHNLDQW� XåWLNULQWL� WLQNDPą�
SDJDOEą� LãWLNWLHVLHPV� WUDXNXOLǐ� SULHSXROLR�� 3DNDUWRWLQơ�
706�WXUơWǐ�EǌWL�DWOLHNDPD�PHGLFLQRV�ƳVWDLJRMH�VX�WLQNDPD�
VNXELRVLRV� SDJDOERV� ƳUDQJD� SULHSXROLDPV� QXWUDXNWL�
EHL� Mǐ� SDVHNPơPV� J\G\WL�� 3DFLHQWDL� SDNDUWRWLQơV� 706�
SURFHGǌURV�PHWX�WXUơWǐ�EǌWL�SULåLǌULPL�DSPRN\WR�DVPHQV�
SDJDO� NOLQLNLQLDPH� DUED� HNVSHULPHQWLQLDPH� SURWRNROH�
Xå¿NVXRWDLV�NULWHULMXV�LU�VWHEơWL��DU�QHDWVLUDQGD�HSLOHSWLQLR�
DNW\YXPR� DUED� NLWRNLǐ� QHSDODQNLǐ� SDVHNPLǐ� SRå\PLǐ��
âL� SULHåLǌURV� GDOLV� JDOL� EǌWL� HOHNWUR¿]LRORJLQLDL� ƳUDãDL�
LU��DUED��VWHEơMLPDV��,QIRUPXRWR�VXWLNLPR�SURFHGǌURV�PHWX�
SDFLHQWDL� EHL� W\ULPR�GDO\YLDL� WXUơWǐ� EǌWL� LQIRUPXRWL� DSLH�
JDOLPą� WUDXNXOLǐ� SULHSXROLR� UL]LNą�� JDOLPDV� MR� SDVHNPHV�
VYHLNDWDL� LU� VRFLDOLQLDP� J\YHQLPXL�� 3DNDUWRWLQơV� 706�
GR]DYLPDV� WXUơWǐ� EǌWL� DSULERWDV� SDVNHOEWRPLV� VDXJXPR�
JDLUơPLV� �SY]��� �:�D�V�V�H�U�P�D�Q�Q���� �&�O�L�Q���� �1�H�X�U�R�S�K�\�V�L�R�O����
������������DUED�EHW�NRNLX�YơOHVQLX�SDSLOG\PX��
-HL� \UD� SDJUƳVWDV� PRNVOLQLV� DU� NOLQLNLQLV� VSUHQGLPDV�
ãLǐ� JDLULǐ� UHNRPHQGXRMDPDV� ULEDV� SHUåHQJWL�� WRNLR�
VSUHQGLPR�SDJULQGDV� WXUơWǐ�EǌWL� DWLGåLDL�DSVYDUVW\WDV�EHL�
GRNXPHQWXRWDV�� R� SDFLHQWDL� DUED� W\ULPǐ� GDO\YLDL� WXUơWǐ�
EǌWL� LQIRUPXRWL� DSLH�JDOLPą�GLGHVQĊ� WUDXNXOLǐ�SULHSXROLR�
UL]LNą�� ,OJDODLNơV� SDNDUWRWLQơV� 706� NHOLDPRV� UL]LNRV�
SREǌGLV� �� QHåLQRPDV�� 1HSDLVDQW� WR�� ãLXR� PHWX� �������
SULHLQDPL� ULERWL� GXRPHQ\V�� VXULQNWL� WDLNDQW� åPRQơPV�
DXNãWR� LQWHQV\YXPR��YDULMXRMDQþLRV� WUXNPơV�PDJQHWLQLXV�
ODXNXV�� NDLS� PDJQHWLQLR� UH]RQDQVR� VPHJHQǐ� YDL]Gǐ�
NǌULPR�PHWX�
3DNDUWRWLQơ� 706� WXUơWǐ� EǌWL� QDXGRMDPD� QHSDåHLGåLDQW�
WDLV\NOLǐ�� QXURG\Wǐ� YLHWLQLǐ� UHJODPHQWDYLPR� LQVWLWXFLMǐ��
SURIHVLQLǐ�PHGLNǐ�DVRFLDFLMǐ�EHL�PHGLFLQRV�OLFHQFLMDYLPR�
WDUQ\Eǐ�
'ơO�JDOLPǐ�QHSDODQNLǐ�SDGDULQLǐ��NXULHPV�ãDOLQWL�SULUHLNLD�
PHGLFLQLQLR� ƳVLNLãLPR�� PHV� UHNRPHQGXRMDPH�� NDG�
SURFHGǌUą� SULåLǌUơWǐ� LU� Xå� MRV� WHLNLPą� EǌWǐ� DWVDNLQJDV�
OLFHQFLMXRWDV� J\G\WRMDV�� 3DNDUWRWLQĊ� 706� QDXGRMDQW�
W\ULPDPV�� WLNVOLRV� SURFHGǌURV� DWOLNLPR� VąO\JRV� WXUơWǐ�
DWLWLNWL�W\ULPR�SURWRNROH�QXPDW\Wą�UL]LNą��NXUL�VDYR�UXRåWX�
\UD� DSLEUơåLDPD� SDJDO� WLULDPą� SDFLHQWǐ� DUED� WLULDPǐMǐ�
SRSXOLDFLMą� EHL� SDULQNWXV� VWLPXOLDFLMRV� SDUDPHWUXV�
�SDFLHQWǐ�DUED�WLULDPǐMǐ�SRSXOLDFLMD��SDUDPHWUDL��

0DJQHWLQơ� WUDXNXOLǐ� WHUDSLMD� �DQJO�� PDJQHWLF� VHL]XUH�
WKHUDS\��067�
�$�S�L�E�U�¡�å�L�P�D�V��� 077� \UD� SDNDUWRWLQơV� 706�� DSUDã\WRV�

DXNãþLDX�� PHWRGDV� WHLNLDPDV� GDXJ� GLGHVQơPLV� GR]ơPLV� EHL�
NRQYXOVLMDV� VXNHOLDQþLDLV� SDUDPHWUDLV�� VLHNLDQW� WLNVOLQJDL�
VXNHOWL�WHUDSLQLXV�SULHSXROLXV�EHQGURVLRV�DQHVWH]LMRV�VąO\JRPLV��
WRNLRPLV�SDW�NDLS�QDXGRMDQW�(.7��.RVHO�LU�NW���������/LVDQE\�
LU� NW��� ����D�� ����E��:KLWH� LU� NW��� ������.LURY� LU� NW��� ������
&\FRZLF]�LU�NW���������6SHOOPDQ�LU�NW���������&\FRZLF]�LU�NW���
������5RZQ\�LU�NW���������

�'�X�R�P�H�Q�\�V��� .XULDQW� 067�� WLNơWDVL�� NDG� ML� WXUơV� NHOLV�
SUDQDãXPXV� O\JLQDQW� VX� (.7� �6DFNHLP�� ������� 3UDGLQLDL�
EDQG\PDL� VX� J\YǌQDLV� ãƳ� WLNVOą� Lã� HVPơV� SDWYLUWLQR�� EH� WR��
QXVWDW\WD�� NDG� PDJQHWLãNDL� VXNHOWL� SULHSXROLDL�� SDO\JLQXV�
VX� (.7� SULHSXROLDLV�� EXYR� HUGYLãNDL� WLNVOHVQL�� QH� WRNLH�
MDXWUǌV� SDYLUãLDXV� DXGLQLǐ� WUXNGåLDPV� EHL� JHULDX� NRQWUROLDYR�
LQWUDFHUHEUDOLQĊ� HUGYLQĊ� GLVWULEXFLMą� EHL� VNOLGLPą� Ƴ� JLOLąVLDV�
VPHJHQǐ�VWUXNWǌUDV��/LVDQE\�LU�NW�������F��������P��QDXMDVLV�

WHUDSLQLǐ� SULHSXROLǐ� VXNơOLPR� PHWRGDV� EXYR� SDQDXGRWDV�
DWOLHNDQW� W\ULPXV�âYHLFDULMRMH��NDL� VơNPLQJDL�EXYR�VXNHOLDPL�
WHUDSLQLDL�SULHSXROLDL�åPRQơPV��/LVDQE\�LU�NW�������E���067�
SRYHLNLV� SDåLQLPR� IXQNFLMRPV� EXYR� LãWLUWDV� VX� åPRQơPLV� LU�
SULPDWDLV� �.RVHO� LU�NW���������/LVDQE\� LU�NW�������D��0RVFULS�
LU�NW����������9LGXWLQLãNRV�GR]ơV�067��WDLNRPD�����NDUWR�YLUã�
SULHSXROLR�VOHQNVþLR�VWLSUXPR��VXNơOơ�PDåLDX�QHSDJHLGDXMDPǐ�
SDåLQLPR� IXQNFLMRPV� SRYHLNLǐ� QHL� (.7�� WDLS� SDW� WDLN\WD� ����
NDUWR� 067� GR]ơ� SULHSXROLR� VXNơOLPR� VOHQNVþLR� VWLSUXPR��
7LUDPLHML�GDXJ�JUHLþLDX�LU�WLNVOLDX�DWOLNGDYR�PąVW\PR�XåGXRWLV�
SR� YLGXWLQLãNRV�067� GR]ơV� QHL� SR� (.7� WDLN\WRV� J\YǌQDPV�
LU� (.7� WDLN\WRV� åPRQơPV�� %H� 067� VDXJXPR� SDåLQLPR�
IXQNFLMRPV�� NDL� NXULRV� VWXGLMRV� WDLS� SDW� W\Uơ� MRV� NOLQLNLQƳ�
SRYHLNƳ�� O\JLQDQW� VX� (.7�� 'DXJLDXVLD� GơO� HWLQLǐ� SULHåDVþLǐ�
QHDWOLNWD�W\ULPR��O\JLQDQþLR�067�VX�LPLWXRWD�067��$WOLNWL�GX�
SDUDOHOLQLDL�067� LU�(.7� O\JLQLPR� W\ULPDL��NLHNYLHQDV� VX����
067� LU� ��� NRQYHQFLQLR� (67� SDFLHQWDLV� �:KLWH� LU� NW��� ������
.D\VHU�LU�NW����������$ELHMǐ�W\ULPǐ�PHWX�QXVWDW\WD��NDG�067�
\UD� YHLNVPLQJDV� NDLS� DQWLGHSUHVLQL� J\G\PDV� LU� QHWJL� QHUDVWD�
VNLUWXPR�WDUS�067�LU�(.7��QRUV�WLULDQW�PDåDV�LPWLV��VNLUWXPDL�
JDOơMR� EǌWL� GLGLQDPL�� EHW� VWDWLVWLãNDL� QHSDWLNLPL�� NDG� EǌWǐ�
JDOLPD� QXVWDW\WL� HNYLYDOHQWLãNXPą�� 7XULQW� RPHQ\MH� DLãNLDL�
QXVWDW\Wą� �WLHN� ãLDPH�� WLHN� NLWXRVH� W\ULPXRVH��PDåHVQƳ�067�
ãDOXWLQƳ�SRYHLNƳ��ƳURG\WDV�DQWLGHSUHVLQLV�SRYHLNLV�\UD�VYDUEXV�

�â�D�O�X�W�L�Q�L�V���S�R�Y�H�L�N�L�V���067�WXUL�SDQDãǐ�Ƴ�(.7�ãDOXWLQƳ�SRYHLNƳ�
LU� UL]LNą�� WDþLDX�å\PLDL�JHUHVQƳ�SRYHLNƳ�SDåLQLPR� IXQNFLMRPV�
QHL�(.7�EHL�å\PLDL�WUXPSHVQƳ�SLOQR�DWVLJDYLPR�SR�SULHSXROLR�
ODLNą� �/LVDQE\� LU�NW�� ����E��.LURY� LU�NW�� ������.D\VHU� LU�NW���
������

�:�)�6�%�3�� �G�D�U�E�R�� �J�U�X�S�¡�V�� �U�H�N�R�P�H�Q�G�D�F�L�M�R�V�� �0�6�7���067�ƳUDQJD�
YLV� GDU� \UD� SURWRWLSR� VWDGLMRV� LU� NRPHUFLãNDL� QHSULHLQDPD�
�0DJVWLP�� 0DJYHQWXUH��� 1HSDLVDQW� WR�� 067� NDLS� VXQNLRV�
GHSUHVLMRV�J\G\PR�EǌGDV�DWURGR�HVDQWL�SRWHQFLDOLDL�QDXGLQJD�
(.7�YDULDFLMD��\SDþ� WXULQW�RPHQ\MH�PDåHVQƳ� ãDOXWLQƳ�SRYHLNƳ�
SDåLQLPR�IXQNFLMRPV��%H�WR��YLVL� LNL�ãLRO�DWOLNWL� W\ULPDL�URGR��
NDG� SR�067� VXNHOWǐ� SULHSXROLǐ� UHLNDOLQJDV� GDXJ� WUXPSHVQLV�
DWVLJDYLPR� LNL� SLOQRV� RULHQWDFLMRV� ODLNRWDUSLV� QHL� SR� VXNHOWǐ�
(.7�� .DGDQJL� LNL� ãLRO� DWOLNWL� WLN� GX� PDåǐ� LPþLǐ� W\ULPDL� VX�
GDXJLDX� PDåLDX� YLHQRGDLV� EHL� ULERWDLV� DWUDQNRV� NULWHULMDLV��
QHåLQRPD�� DU� YLVRV� (.7� LU� GHSUHVLMDL� WDLN\WLQRV� WDLV\NOơV�
JDOLRMD� LU� 067�� -L�� SDY\]GåLXL�� QHEXYR� W\ULQơWD� SVLFKR]LQơV�
GHSUHVLMRV� DWåYLOJLX�� OLJRV�� NXULRV� JHULDXVLDV� J\G\PDV� \UD�
(.7��âLXR�PHWX�QơUD�SDNDQNDPDL�GXRPHQǐ��NDG�EǌWǐ�JDOLPD�
UHNRPHQGXRWL�067�NDLS�VWDQGDUWLQƳ�J\G\PR�EǌGR�NLWRNƳ�QHUYǐ�
LU�SVLFKLNRV�VXWULNLPą��WDþLDX�LNL�ãLRO�DWOLNWL�PDåǐ�LPþLǐ�W\ULPDL�
URGR�GDXJ�SODWHVQHV�PHWRGR�SDQDXGRMLPR�JDOLP\EHV�

*LOLRML�VPHJHQǐ�VWLPXOLDFLMD��*66�
�$�S�L�E�U�¡�å�L�P�D�V��� 1DXML� SDVLHNLPDL� VWHUHRWDNVLQLǐ�

QHXURFKLUXUJLMRV�PHWRGǐ�VULW\MH�VXGDUơ�VąO\JDV�VXNXUWL�QDXMą�LU�
WREXOą�WHFKQRORJLMą�SDFLHQWǐ��VHUJDQþLǐ�DLãNLDL�SDVLUHLãNLDQþLDLV�
SVLFKLNRV�VXWULNLPDLV��DWVSDULDLV�SULHLQDPRPV�LQWHUYHQFLMRPV��
VLPSWRPDPV�SDOHQJYLQWL��*LOLRML�VPHJHQǐ�VWLPXOLDFLMD��*66��
LãNLOR�NDLS�EHQGUDL�SULLPWD�WHFKQRORJLMD��QRUV�Lã�SUDGåLǐ�EXYR�
VXNXUWD� 3DUNLQVRQR� OLJDL� J\G\WL�� *66� UHLNDOLQJDV� 05,� EHL�
HOHNWUR¿]LRORJLãNDL� RULHQWXRMDPR� VWHUHRWDNVLQLR� YLHQNU\SþLǐ�
DUED� GYLNU\SþLǐ� HOHNWURGǐ� QXPDW\WXRVH� VPHJHQǐ� VULW\VH�
SDWDOSLQLPDV�� NXU� MLH� SULMXQJWL� SULH� QXRODWLQLR� LPSODQWXRWR�
QHXURVWLPXOLDWRULDXV�� HOHNWUD� LU� VWLPXOLXRMDQþLR� WDV� VPHJHQǐ�
VULWLV� �6FKODHSIHU� LU� /LHE�� ������ 6FKODHSIHU� LU� %HZHUQLFN��

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



7KRPDV�(��6&+/$(3)(5��0DUN�6��*(25*(��+HOHQ�0$<%(5*�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD����

�������âLRVH�JDLUơVH�ÄJLOLRV�VPHJHQǐ�VWLPXOLDFLMRV³� WHUPLQDV�
YDUWRMDPDV� QXURG\WL� PHWRGXV�� NXULXRV� SDVLWHONXV� HOHNWURGDL�
LPSODQWXRMDPL�JLOLDL�VPHJHQ\VH��SR�NLHWXRMX�GDQJDOX��$WVNLUDL�
DSWDULDPH� HOHNWULQơV� VWLPXOLDFLMRV� WHFKQLNDV�� NXULǐ� PHWX�
HOHNWULQLDL�WLQNOHOLDL�SDWDOSLQDPL�SR�NDXNROH��WDþLDX�DQW�NLHWRMR�
GDQJDOR��HNVWUDGXUDOLãNDL��YLUã�SDYLUãLQơV�VPHJHQǐ�åLHYơV��åU��
åHPLDX��

�'�X�R�P�H�Q�\�V��� 3DUNLQVRQR� OLJD� EHL� NLWL� SLUPLQLDL� MXGHVLǐ�
VXWULNLPDL�� 3LUPDVLV� ãLXRODLNLQLV� *66� SDQDXGRMLPDV� VLHWLQDV�
VX� 3DUNLQVRQR� OLJRV� NHOLDPR� WUHPRUR� J\G\PX� �/LPRXVLQ� LU�
NW��� ������ /LPRXVLQ� LU� NW��� ������� âLV� SDVLVHNLPDV� EHL� SR� MR�
SDWYLUWLQWDV� )'$� VXGDUơ� VąO\JDV� VXNXUWL� SDQDãLXV� PHWRGXV�
WUHPRUXL�� GLVWRQLMDL� EHL� HSLOHSVLMDL� J\G\WL� �+DOSHUQ� LU� NW���
������ 7LVFK� LU� NW��� ������� *66�� J\GDQW� ãLXRV� VXWULNLPXV��
HOHNWURGDL� WYLUWLQDPL� NHOLRVH� VNLUWLQJRVH� YLHWRVH�� SDY\]GåLXL��
VXEWDODPLQLDPH� EUDQGXRO\MH� ��V�X�E�W�K�D�O�D�P�L�F�� �Q�X�F�O�H�XV�� 671���
EO\ãNLDMDPH�EUDQGXRO\MH��YLGLQLDPH���JOREXV�SDOOLGXV��LQWHUQD��
�*3L���3DUNLQVRQR�OLJDL��PRGXOLXRMDQW�DSLEUơåWDV�DUED�VSơMDPDV�
QHXURQǐ� JUDQGLQHV�� SDVLWHONLDQW� WRO\GåLąMą� VWLPXOLDFLMą� EHL�
NLHNYLHQDP�VXWULNLPXL�XQLNDOLXV�VWLPXOLDFLMRV�SDUDPHWUXV��

�2�E�V�H�V�L�Q�L�V���N�R�P�S�X�O�V�L�Q�L�V�� �V�X�W�U�L�N�L�P�D�V���DQJO�� �2�E�V�H�V�V�L�Y�H��
�&�R�P�S�X�O�V�L�Y�H�� �'�L�V�R�U�G�H�U����2&'��� *66� SUDGơWDV� QDXGRWL� QXR�
GDUER� VX� J\G\PXL� DWVSDULX� REVHVLQLX�NRPSXOVLQLX� VXWULNLPX�
%HOJLMRMH�� DELSXVLXV� HOHNWURGXV� LPSODQWDYXV�YLGLQơV�NDSVXOơV�
DQWHULRULQơMH�DWãDNRMH��1XWWLQ�LU�NW���������������*UHHQEHUJ�LU�
NW��� ������� 7RNV� *66� SR]LFLRQDYLPDV� JULQGåLDPDV� KLSRWH]H��
NDG�PHGLMXRMDPD�DXNãWR�GDåQLR�*66�QHXURPRGXOLDFLMD�YHLNV�
SDQDãLDL�NDLS�WRV�SDþLRV�VPHJHQǐ�VULWLHV�SDãDOLQLPDV�±�UHWD��EHW�
LãEDQG\WD�VXQNLDL�J\GRPǐ�2&'�J\G\PR�SURFHGǌUD��5HPLDQWLV�
DWYLURPLV� DWYHMR±NRQWUROơV� VWXGLMRPLV� -$9� LU� (XURSRMH��
ƳURGåLXVLǐ�SULHNLQơV�YHQWUDOLQơV�DQWHULRULQơV�NDSVXOơV�*66�EHL�
2&'�VLPSWRPǐ�SDOHQJYơMLPą��0HGWURQLF��0LQQHDSROLV��01��
�����P��YDVDUƳ�EXYR�VXWHLNWD�OHQJYDWD�ƳWDLVXL�KXPDQLWDULQLDLV�
WLNVODLV� �DQJO�� �K�X�P�D�Q�L�W�D�U�L�D�Q�� �G�H�Y�L�F�H�� �H�[�H�P�S�W�L�R�Q����+'(�� *66�
QDXGRWL� ÄNDUWX� VX� YDLVWDLV� FKURQLãNDP�� J\G\PXL� DWVSDULDP�
2&'� J\G\WL� VXDXJXVLHPV� SDFLHQWDPV� VLHNLDQW� SDOHQJYLQWL�
VLPSWRPXV³�� /HQJYDWD� +'(� VXWHLNLDPD�� NDL� J\G\PDV� \UD�
VDXJXV�� EHW� QHYHLNVPLQJDV�� WDLJL�� QHUHLNLD� DWVLWLNWLQLǐ� LPþLǐ�
SODFHEX� NRQWUROLXRMDPǐMǐ� NOLQLNLQLǐ� W\ULPǐ�� 3DFLHQWDL� JDOL�
JDXWL� +'(� EǌGX� DSUREXRWą� W\ULPą� Lã� LQVWLWXFLMRV�� WXULQþLRV�
LQVWLWXFLQĊ�SULHåLǌURV�WDU\Eą���,�Q�V�W�L�W�X�W�L�R�Q�D�O���U�H�Y�L�H�Z���E�R�D�U�G��,5%���
JDOLQþLą�SDWYLUWLQWL�SURFHGǌURV�DWOLNLPą�

�'�H�S�U�H�V�L�M�D���*66�SDUHQJLPDV�GHSUHVLMDL�J\G\WL�UơPơVL�NLWRNLD�
VWUDWHJLMDQHL�QHL�UHQJLDQW�Mą�2&'��UHPLDQWLV�QH�WLN�GXRPHQLPLV�
DSLH� DQNVWHVQHV� ãDOLQDPDV� VPHJHQǐ� VULWLV�� EHW� ƳSUDVWRV� EHL�
VPHJHQǐ�DWYDL]GDYLPą�SDVLWHONLDQþLRV�QHXURORJLMRV�DWUDGLPXV��
3LUPRML� VWUDWHJLMD� UơPơVL�SDVWHEơMLPX��NDG�2&'�SDFLHQWDPV��
NXULHPV� *66� WHLNLDPD� Ƴ� YLGLQơV� NDSVXOơV� DQWHULRULQĊ� DWãDNą�
��D�Q�W�H�U�L�R�U���O�L�P�E���R�I���W�K�H���F�D�S�V�X�O�D���L�Q�W�H�U�Q�D���$/,&���QHSULNODXVRPDL�
QXR� 2&'� VLPSWRPǐ� SRN\þLǐ�� EXYR� SDVWHEơWDV� QXRWDLNRV�
SDJHUơMLPDV��.DGDQJL�YHQWUDOLQơ�NDSVXORWRPLMD�DQNVþLDX� WDLS�
SDW� QDXGRWD� VXQNLDL� J\GRPDL� GHSUHVLMDL� J\G\WL�� ãL� VPHJHQǐ�
VULWLV� EXYR� LãEDQG\WD� *66� PLQơWRMH� SDFLHQWǐ� SRSXOLDFLMRMH��
9DGRYDXMDQW�%URZQ�XQLYHUVLWHWR�PRNVOLQLQNDPV�����SDFLHQWǐ��
VHUJDQþLǐ�J\G\PXL�DWVSDULD�GHSUHVLMD��NDLS�SDSLOGRPDV�J\G\PR�
EǌGDV�DWYLUDP�W\ULPH�EXYR�LPSODQWXRWL�*66�HOHNWURGDL��7\UơMDL�
SUDQHãơ�DSLH����SURF��UHDJDYLPR�O\JƳ�SR�ãHãLǐ�VDYDLþLǐ��0DORQH�
LU�NW���������

�$�Q�W�U�R�M�L�� �V�W�U�D�W�H�J�L�M�D��� 7RURQWR� XQLYHUVLWHWR� PRNVOLQLQNDL�

NDLS� WLNVOLQĊ� VPHJHQǐ� VULWƳ� SDVLULQNR� VXENDORVDOLQƳ� EDOWRVLRV�
PHGåLDJRV� SORWą�� HVDQWƳ� YLVLãNDL� ãDOLD� VXENDORVDOLQLR� ODQNR�
YLQJLR� ��%�U�R�G�P�D�Q�Q�� �$�U�H�D�� �F�J������� SDVLQDXGRGDPL� DELSXVLX�
HOHNWURGX� LU� VLHNGDPL�PRGXOLXRWL� VSơMDPą� GHSUHVLMRV� JUDQGƳ��
NLWǐ� LQWHUYHQFLMǐ� EǌGX� LGHQWL¿NXRWą� NDLS� HVDPą� HVPLQĊ�
VơNPLQJDL� UHDNFLMDL� Ƴ� DQWLGHSUHVDQWXV� SDVLHNWL�� $WYLUDPH� ���
VHUJDQþLǐMǐ�J\G\PXL�DWVSDULD�XQLSROLDULQH�GHSUHVLMD�%URGPDQQ�
$UHD� FJ��� W\ULPH� EXYR� SDVLHNWDV� ��� SURF�� UHDJDYLPR� O\JLV��
LãOLNĊV�YLHQHULXV�PHWXV� �/R]DQR� LU�NW���������0F1HHO\� LU�NW���
������

6HNDQW� WUHþLąMą� VDPSURWDYLPǐ� JUDQGLQĊ�� WHLJLDQþLą�
SRåLHYLQƳ�VPHJHQǐ�EUDQGXROƳ� WXULQW�HVPLQƳ�YDLGPHQƳ�YHLNLDQW�
DQKHGRQLMą�� YLHQą� Lã� VXQNLRV� GHSUHVLMRV� FKDUDNWHULVWLNǐ�
�6FKODHSIHU�LU�NW�������D���9RNLHWLMRV�%RQRV�XQLYHUVLWHWR�W\UơMDL�
WLHVLRJLDL� W\Uơ�GYLNU\SWơV�DXNãWR�GDåQLR�VWLPXOLDFLMRV�SRYHLNƳ�
SRåLHYLQLXL�VPHJHQǐ�EUDQGXROLXL���Q�X�F�O�H�X�V���D�F�F�X�P�E�H�Q�V��1$FF���
8å¿NVXRWDV� VWDLJXV� DQWLDQKHGRQLQLV�EHL� WUXPSRMR� ODLNRWDUSLR�
DQWLGHSUHVLQLV� SRYHLNLV� �6FKODHSIHU� LU� NW��� ����D�� EHL� LOJRMR�
ODLNRWDUSLR�SRYHLNLV�SDVLHNLDQW����SURF��O\JƳ��%HZHUQLFN�LU�NW���
������

1RUV� ãLH� GXRPHQ\V� WHLNLD� GDXJ� YLOþLǐ�� NOLQLNLQLDP�
HIHNW\YXPXL�QXVWDW\WL�EXV�UHLNDOLQJL�DWVLWLNWLQLǐ�LPþLǐ�SODFHEX�
NRQWUROLXRMDPLHML�W\ULPDL��7RNLR�SREǌGåLR�LQGXVWULMRV�UHPLDPL�
W\ULPDL�MDX�\UD�Y\NGRPL�$/,&�LU�&J��:0�VPHJHQǐ�VULWLPV��
7DLS� SDW� EXV� UHLNDOLQJDV� WLHVLRJLQLV� SDO\JLQLPDV� Wǐ� GYLHMǐ�
VWLPXOLDFLMRV�VULþLǐ��SULLPDQWLV�VNLUWLQJDV�VLPSWRPǐ�UHDNFLMDV��
ãDOXWLQLǐ� SRYHLNLǐ� SREǌGƳ� EHL� RSWLPDOLXV� VWLPXOLDFLMRV�
SDUDPHWUXV��.DLS� LU� 3DUNLQVRQR� OLJRV� DWYHMX�� SDDLãNơMXV�� NDG�
QHW� NHOLǐ� VPHJHQǐ� VULþLǐ� MXGHVLR� JUDQGLQơMH� VWLPXOLDFLMD� \UD�
HIHNW\YL��W\ULPDL�SDURGơ�VNLUWLQJą�ãDOXWLQLR�SRYHLNLR�SREǌGƳ�EHL�
VNLUWLQJą�SRYHLNƳ�VYDUELDXVLHPV�3DUNLQVRQR�OLJRV�VLPSWRPDPV��
$WHLWLHV�PRNVOLQLDL�W\ULPDL��JDOEǌW��QXVWDW\V��DU�VPHJHQǐ�VULþLǐ�
SDULQNLPDV� *66� JDOơWǐ� EǌWL� RSWLPL]XRWDV� VHUJDQWLHVLHPV�
GHSUHVLMD�LQGLYLGXDOLDL�

�.�L�W�L�� �J�D�O�L�P�D�L�� �J�\�G�R�P�L�� �V�X�W�U�L�N�L�P�D�L��� <UD� GXRPHQǐ� EHL�
WHEHY\NGRPǐ�*66�VWXGLMǐ�DSLH�*LOOHV�GH�OD�7RXUHWWH�VLQGURPR��
SLNWQDXGåLDYLPR�VYDLJDODLV��QXWXNLPR�LU�ãL]RIUHQLMRV�J\G\Pą��
7LHN�ãLǐ��WLHN�NLWǐ�JDOLPǐ�J\G\WL�VXWULNLPǐ�DWYHMDLV�JDOLPD�WLNơWLV��
NDG�� UHPLDQWLV� KLSRWH]ơPLV�� VWLPXOLDFLMDL� SDULQNWRV� VPHJHQǐ�
VULW\V� EXV� LãEDQG\WRV� NRQWHNVWH� åLQRPǐ� LU� VSơMDPǐ� QHXURQǐ�
JUDQGLQLǐ�� DNWXDOLǐ� VXWULNLPR� SDWRJHQH]HL� DUED� åLQRPLHPV�
SULHLQDPǐ�J\G\PR�EǌGǐ�PHGLDFLMRV�PHFKDQL]PDPV�

�1�H�S�D�O�D�Q�N�Ì�V�� �S�D�G�D�U�L�Q�L�D�L��� 1HSULNODXVRPDL� QXR� VXWULNLPR�
J\G\PR�� *66� ãDOXWLQLV� SRYHLNLV� DWVLUDQGD� DUED� GơO� SDþLRV�
RSHUDFLMRV��SY]���NUDXMDYLPDV��SULHSXROLDL�� LQVXOWDV��HOHNWURGR�
OǌåLV�� YLHWLQơV� LQIHNFLMRV� LPSODQWDFLMRV� DUED� JHQHUDWRULDXV�
SR]LFLMRVH�� DUED� GơO� VWLPXOLDFLMRV� �SY]��� DXWRQRPLQơ�
GLVIXNQFLMD�� MXGHVLǐ� VXOơWơMLPDV�QHQRUPDOǌV� MXGHVLDL��
QXRWDLNRV�SDJHUơMLPDV�� QHULPDV�� VXVLMDXGLQLPDV�� KLSRPDQLMD��
�6\QRI]\N� DQG� 6FKODHSIHU�� ������� /DLPHL�� SDWREXOơMXV�
VWUXNWǌULQHL� QHXURORJLQHL� YL]XDOL]DFLMDL�� VWHUHRWDNWLQơV�
SURFHGǌURV�VDXJXPDV�SDVWDUDLVLDLV�PHWDLV�SDJHUơMR��1HSDLVDQW�
WR�� KHPRUDJLMRV� DWYHMDL� *66� FKLUXUJLQơV� RSHUDFLMRV� PHWX�
VXGDUR�QXR����� LU���SURF�� �*UHHQEHUJ� LU�NW���������0DORQH� LU�
3DQG\D�� ������ /R]DQR� LU� NW��� ������ %HZHUQLFN� LU� NW��� ������
0DORQH�LU�NW���������

�:�)�6�%�3�� �'�D�U�E�R�� �J�U�X�S�¡�V�� �U�H�N�R�P�H�Q�G�D�F�L�M�R�V�� �*�6�6����7ROHVQLV�
JLOLRVLRV� VPHJHQǐ� VWLPXOLDFLMRV� �*66�� VHUJDQþLǐMǐ� QHUYǐ� LU�
SVLFKLNRV�OLJRPLV�W\ULPDV�UHPLDVL�SLUPLDXVLD�GXRPHQLPLV�DSLH�

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



*\G\PR�UHNRPHQGDFLMRV

QDXGLQJXV� HPRFLQLXV� SDGDULQLXV� EHL� VXVLOSQơMXVLXV� ƳN\UXPǐ�
VLPSWRPXV�*66�J\GRPǐ�3DUNLQVRQR�OLJD�VHUJDQþLǐ�SDFLHQWǐ��
DQWUD�� GXRPHQLPLV� Lã� QHGLGHOǐ� DWYHMR±NRQWUROơV� VWXGLMǐ�
DSLH� DQNVW\YXRVLXV� VơNPLQJXV� UH]XOWDWXV� NDL� NXULHPV� *66�
SDFLHQWDPV�SDWLULDQWLHPV�VXQNLXV��J\G\PXL�DWVSDULXV�QHUYǐ�LU�
SVLFKLNRV�VXWULNLPXV�

1RUV� *66� PDåLDX� LQYD]LãND� QHL� DEODW\YLQơ� FKLUXUJLMD��
QHV�\UD�JUƳåWDPRML� LU�QHSDåHLGåLD�VPHJHQǐ�DXGLQLR��YLVJL�\UD�
LQYD]LQơ�SURFHGǌUD�LU�WXUơWǐ�EǌWL�DWOLHNDPD�NRPDQGRV��NXULRMH�
GLUED�SVLFKLDWUDV��WXULQWLV�SDWLUWLHV�VX�J\G\PXL�DWVSDULDLV�QHUYǐ�
LU�SVLFKLNRV�VXWULNLPDLV�LU�SDW\UĊV�VWHUHRWDNVLQLV�QHXURFKLUXUJDV��
%H� WR�� UHIHUXRMDQW\V� J\G\WRMDL� WXUơWǐ� VXYRNWL�� NDG� ãLRV�
SURFHGǌURV�\UD�HNVSHULPHQWLQơV��WDLJL��WXUơWǐ�EǌWL�DWOLHNDPRV�WLN�
NRQWUROLXRMDPXRVH�PRNVOLQLXRVH�DUED�LQGXVWULMRV�UHPLDPXRVH�
VX�YLGLQH�LQVWLWXFLQH�LU��SDJHLGDXWLQD��LãRULQH�HWLNRV�SULHåLǌUD��
3ULSDåƳVWDQW�WDL��NDG�ãLH�SDFLHQWDL�JDOL�EǌWL�ODELDX�SDåHLGåLDPRV�
SRSXOLDFLMRV�GDOLV��SY]���VHUJDQW\V�VXQNLDL�J\GRPD�OơWLQH�OLJD��
QHUHDJXRMDQþLD�Ƴ�SULHLQDPXV�J\G\PR�EǌGXV���NHOLRV�WDUSWDXWLQơV�
LQLFLDW\YLQơV� JUXSơV� W\ULQơMD� WLQNDPR� HWLQLR� VWDQGDUWR� ãLDL�
QDXMDL�SRWHQFLDOLDL�J\G\PR�VWUDWHJLMDL�DSLEUơåLPR�VWUDWHJLMDV��
$WQDXMLQGDPL�ãƳ�GRNXPHQWą��PHV�SDSLOG\VLPH�MƳ�QXRURGRPLV�Ƴ�
QDXMDL�VNHOELDPDV�SXEOLNDFLMDV�ãLD�WHPD�

.,7,�60(*(1Ǐ�67,08/,$&,-26�0(72'$,

0HV� DSLEHQGULQDPH� VPHJHQǐ� VWLPXOLDFLMRV� PHWRGXV��
VLǌORPXV� QHUYǐ� LU� SVLFKLNRV� VXWULNLPDPV� J\G\WL�� DUED�
DQNVW\YRVLRV� VWDGLMRMH�� DUED� QHVDQW� SDNDQNDPDL� VXULQNWǐ�
GXRPHQǐ�� NDG� JDOLPD� EǌWǐ� SDJUƳVWDL� VSUĊVWL� DSLH� PHWRGR�
HIHNW\YXPą�EHL�VDXJXPą�

(NVWUDGXUDOLQơ�åLHYơV�VWLPXOLDFLMD��H3ä6�
'DU� YLHQD� LQYD]LQơ� HOHNWULQơ� VWLPXOLDFLMD� DWOLHNDPD� SR�

NDXNROH�� EHW� YLUã� NLHWRMR� VPHJHQǐ� GDQJDOR� �ORW�� �P�D�W�H�U�� �G�X�U�D��
LPSODQWXRMDQW� HOHNWURGǐ� WLQNOHOƳ�� âLV� ÄåLHYơV� VWLPXOLDFLMRV³�
EǌGDV�GDXJHOƳ�PHWǐ�QDXGRWDV�VWLPXOLXRWL�PRWRULQĊ�åLHYơV�VULWƳ�
VLHNLDQW� NRQWUROLXRWL� VNDXVPą��1DKDV� EHL� MR� NROHJRV� SUDQHãơ�
DSLH�PDåą� NOLQLNLQLǐ� W\ULPǐ� VHULMą�� NXULRV�PHWX�� VWLPXOLDFLMą�
SDNDUWRWLQDL� VX� SHUWUDXNRPLV� DWOLHNDQW� SULHãNDNWLQơV�
VPHJHQǐ� VWLPXOLDFLMą�� EXYR� J\GRPL� GHSUHVLMD� VHUJDQW\V�
SDFLHQWDL��+DMFDN�LU�NW����������%H�WR��\UD�SUDQHãWD�DSLH�PDåą�
NOLQLNLQLǐ� W\ULPǐ� VHULMą�� QDXGRMXVLą� SDVWRYǐ� DXNãWR� GDåQLR�
SULHãNDNWLQơV� VPHJHQǐ� åLHYơV� VULWLHV� VWLPXOLDFLMą� GHSUHVLMD�
VHUJDQWLHPV�SDFLHQWDPV��'RXJKHUW\�LU�7KDVH���������1RUWKVWDU�
1HXURVFLHQFH�� PHGLFLQLQơV� ƳUDQJRV� JDPLQWRMDL� EXYR� GXRWDV�
VąO\JLQLV� )'$� OHLGLPDV� DQWUDMDP� VPHJHQǐ� VWLPXOLDYLPR�
SULHWDLVR� SDQDXGRMLPR� GHSUHVLMDL� J\G\WL� W\ULPXL�� NXULDPH�
GDO\YDXV� ��� SDFLHQWDL�� ,ãDQNVWLQLDL� W\ULPR� GXRPHQ\V� WXUơWǐ�
EǌWL�åLQRPL������P��DQWUąMƳ�SXVPHWƳ�

�5�H�N�R�P�H�Q�G�D�F�L�M�D��� âLV� VWLPXOLDFLMRV� SDVLULQNLPDV� \UD�
NOLQLãNDL�LQGLNXRWLQDV�OơWLQLDP�VNDXVPXL�J\G\WL��'DU�WLULDPDV�
PHWRGR� WLQNDPXPDV� GHSUHVLMDL� J\G\WL�� WDLJL�� QHSDUXRãWDV�
NOLQLNLQLDP�QDXGRMLPXL�

7UDQVNUDQLMLQLV�VWLPXOLDYLPDV�WLHVLRJLQH�VURYH��W676�
9LHQD� YRNLHþLǐ� QHXUR¿]LRORJǐ� JUXSơ� QHVHQLDL� ƳURGơ� ãLRV�

WHFKQRORJLMRV� WLQNDPXPą� LU� ãLXR� PHWX� Y\NVWD� ODEDL� DNW\YXV�
W676� W\ULQơMLPDV� �1LWVFKH� LU� 3DXOXV�� �������$NLYDL]GX�� NDG�
W676�WXUL�WDP�WLNUą�SRYHLNƳ�VPHJHQLPV�±�VYHLNLHPV�åPRQơPV�
MLV�JDOL�SDGLGLQWL�VPHJHQǐ�åLHYơV�MDXGUXPą��%RURV�LU�NW���������
EHL�SDJHULQWL�DWPLQWƳ��%RJJLR�LU�NW����������$U�ãLV�SRYHLNLV�JDOL�

EǌWL�SDQDXGRWDV�J\G\PXL��NRO�NDV�QHSDNDQNDPDL�LãWLUWDV�
W676� PHWX� VLOSQD� �SDSUDVWDL� ��� P$�� WLHVLRJLQơ� VURYơ�

WHND� SHU� VPHJHQLV� WDUS� GYLHMǐ� HOHNWURGǐ�� 6URYơ� SDWHQND� Ƴ�
VPHJHQLV�SHU�DQRGą��NHOLDXMD�SHU�DXGLQƳ� LU� LãHLQD�SHU�NDWRGą��
.DL�NXULH�W\UơMDL�WDL�YDGLQD�DUED�NDWRGLQH�W676��DUED�DQRGLQH�
W676�� SULNODXVRPDL� QXR� WR�� NXULV� HOHNWURGDV� SULGHGDPDV�
SULH� PRGL¿NXRWLQRV� VPHJHQǐ� VULWLHV�� W676� SULWDLN\PDV� \UD�
SDNDQNDPDL� SDSUDVWDV�� 'DXJHOLV� W\UơMǐ� NDLS� HOHNWURGXV�
SDSUDVþLDXVLDL� QDXGRMD� GUơJQDV� NHPSLQHV�� NXULDV� JDOLPD�
SR]LFLRQXRWL� EHW� NXU� DQW� JDOYRV�� SULWYLUWLQDQW� MDV� JXPLQLDLV�
UDLãþLDLV�

âDOXWLQLV� W676� SRYHLNLV� SULNODXVR� QXR� YLHWRV�� NXULRMH�
\UD� HOHNWURGDV� �DUED� NDWRGDV�� DUED� DQRGDV��� VWLPXOLDFLMRV�
LQWHQV\YXPR� EHL� SDFLHQWR� J\G\PR� ãLXR� PHWRGX� WUXNPơV��
$QNVWHVQơMH�SULHãNDNWLQơV�VPHJHQǐ�åLHYơV�J\G\PR�OLWHUDWǌURMH�
SUDQHãDPD�DSLH�RGRV�QXGHJLPXV��R�NDL�NXULH�SDFLHQWDL�J\G\PR�
PHWX�MDXWơVL�QHSDWRJLDL�DUED�MXWR�QHWJL�VYDLJLPą�

�'�X�R�P�H�Q�\�V��� .DLS� LU� NLWǐ� QDXMǐ� VWLPXOLDFLMRV� WHFKQLNǐ�
DWYHMDLV�\UD�PRNVOLQLQNǐ�JUXSLǐ��LãEDQGDQþLǐ�ãLą�WHFKQRORJLMą�
ƳYDLULHPV� QHUYǐ� LU� SVLFKLNRV� VXWULNLPDPV� J\G\WL�� 3DYLHQLǐ�
FHQWUǐ�W\ULPDL�QXURGơ�JDOLPą�SR]LW\Yǐ�W676�SRYHLNƳ�VNDXVPXL��
PLJUHQDL�� ¿EURPLDOJLMDL�� GHSUHVLMDL� LU� HSLOHSVLMDL� J\G\WL�� 1ơ�
YLHQDV�Lã�W\ULPǐ�QHEXYR�GLGHOơV�LPWLHV�DU�GDXJLDFHQWULV��1RULQW�
VXåLQRWL��DU�JDOLPD�SDNDUWRWL�VơNPLQJXV�ãLǐ�W\ULPǐ�UH]XOWDWXV��
UHLNDOLQJL�WROHVQL�ãLRV�VULWLHV�W\ULQơMLPDL�

�5�H�N�R�P�H�Q�G�D�F�L�M�R�V��� W676� NRO� NDV� QHSDUXRãWD� NOLQLNLQLDP�
QDXGRMLPXL�

.UDQLDOLQơ�HOHNWURWHUDSLMRV�VWLPXOLDFLMD��.(6��DOSKD�VWLP�
�.�U�D�Q�L�D�O�L�Q�¡�� �H�O�H�N�W�U�R�W�H�U�D�S�L�M�R�V�� �V�W�L�P�X�O�L�D�F�L�M�D� �.(6�� �DQJO��

�&�U�D�Q�L�D�O�� �H�O�H�F�W�U�R�W�K�H�U�D�S�\�� �V�W�L�P�X�O�D�W�L�R�Q�� &(6�� \UD� GDU� YLHQDV�
J\G\PR�EǌGDV��NDL�QDXGRMDPD�HOHNWURV�VURYơ�SHULIHULQHL�RGDL�
VWLPXOLXRWL�QHVLHNLDQW�SDYHLNWL�VPHJHQLV��.(6�NDUWDLV�YDGLQDPD�
ÄHOHNWULQLX� PLHJX³� �DQJO�� �H�O�H�F�W�U�R�V�O�H�H�S��� QHV� VWLPXOLDFLMD� JDOL�
YHLNWL�PLJGDQþLDL�DU�VYDLJLQDQþLDL�

9LHQDV� -$9� SDUGXRGDPDV� SULHWDLVDV�� YDGLQDPDV� $OSKD�
6WLP��SDVWDUXRMX�PHWX�VXVLODXNơ�GDXJ�GơPHVLR��âLV�SULHWDLVDV�
WXUL�Ä)'$�SDWYLUWLQLPą³�QHULPXL��QHPLJDL�DU�GHSUHVLMDL�J\G\WL��
QHV�� ����� P�� LãOHLGXV� PHGLFLQLQLǐ� ƳWDLVǐ� DNWą�� MLH� SHUơPơ�
DQNVþLDX� HJ]LVWDYXVLǐ� ƳWDLVǐ� VWDWXVą�� .(6� NDLS� LU� (.7�� WDLS�
SDW�SHUơPXVLą�DQNVWHVQƳ�VWDWXVą��QHEXYR�WDLS�LQWHQV\YLDL�LãWLUWL�
NDLS�.16��706�DUED�DQWLGHSUHVDQWDL��3ULHãLQJDL�QHL�(.7�.(6�
QHEXYR�WLULDPD�MRNLRVH�GLGHOơVH�GDXJLDFHQWULXRVH��DWVLWLNWLQLǐ�
LPþLǐ��DNOXRVH��SODFHEX�NRQWUROLXRMDPXRVLXRVH�W\ULPXRVH�

.(6� DWOLHNDPD� WDLNDQW� LPSXOVLQĊ� åHPRV� DPSOLWXGơV�
HOHNWURV� VURYĊ� JDOYDL�� QDXGRMDQW� SULH� DXVLHV� VSHQHOLǐ�
SULWYLUWLQWXV� HOHNWURGXV�� 6URYơ� WLHNLDPD� Lã� EDWHULMRV�� SDQDãLDL�
NDLS� WUDQVNXWDQLQơV� HOHNWULQơV� QHUYǐ� VWLPXOLDFLMRV� �DQJO��
WUDQVFXWDQHRXV�HOHFWULFDO�QHUYH�VWLPXODWLRQ��7(16��DWYHMX��EHW�
VX�DXNãWR�GDåQLR�FLNOR�VFKHPD��7DLJL��YDUWRMDQW�ãLRPV�JDLUơPV�
SULLPWą� WHUPLQRORJLMą�� .(6� \UD� VSHFL¿Qơ� WUDQVNXWDQLQơ�
VWLPXOLDFLMD� NLQWDPąMD� VURYH� �QHV� LPSXOVDV� \UD� GYLNU\SWLV���
,QWHQV\YXPą� JDOLPD� SDGLGLQWL� QXR� ��� LNL� ���� PLOLMRQLQLǐ�
DPSHUR� GDOLǐ�� EHW� GDåQLV� \UD� ¿NVXRWDV� WLHV� ����+]��.DGDQJL�
.(6�NXULD�NLQWDPąMą�GYLNU\SWĊ�VURYĊ��QHVYDUEX��NXUL�DXVLV�\UD�
DQRGDV�DU�NDWRGDV�� ƲSUDVWD�J\G\PR�VHVLMD� WUXQND����PLQ��SHU�
GLHQą��EHW�SULUHLNXV��SURFHGǌUD�JDOL�WUXNWL�LNL����PLQ�

�1�H�S�D�J�H�L�G�D�X�M�D�P�L�� �S�R�Y�H�L�N�L�D�L����'DXJHOLV� SDFLHQWǐ�� ƳMXQJĊ�
ƳUHQJLQƳ��MDXþLD�VLOSQą�JDOYRV�VYDLJLPą��R�NDUWDLV�QHULPą�DUED�

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



7KRPDV�(��6&+/$(3)(5��0DUN�6��*(25*(��+HOHQ�0$<%(5*�LU�NW�
3DVDXOLQơV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMǐ�IHGHUDFLMRV��:)6%3��J\G\PR�VPHJHQǐ�VWLPXOLDFLMD��WDLNRPD����

ãOHLNãWXOƳ�� 1HSDJHLGDXMDPǐ� SRYHLNLǐ� VXQNXPDV� SULNODXVR�
QXR� VWLPXOLDFLMRV� LQWHQV\YXPR� LU� SDSUDVWDL� VWLPXOLDFLMRV�
SRYHLNLR� VWLSUXPDV� SDUHQNDPDV� DWVLåYHOJLDQW� Ƴ� WDL�� NDLS�
SDFLHQWDV� WROHUXRMD� J\G\Pą�� .DL� NXULXRVH� .(6� W\ULPXRVH�
SDFLHQWDL�SUDQHãơ�DSLH�JDOYRV�VNDXVPą��RGRV�VXHU]LQLPą��SY]���
QXGHJLPą��EHL�JDOYRV�VYDLJLPą�SURFHGǌURV�PHWX�DUED�SR�MRV��
%URãLǌURMH�NDLS�JDOLPDV�ãDOXWLQLV�SRYHLNLV�PLQLPD�DNW\YDFLMD��
WDþLDX�QHL�PDQLMD��QHL�KLSRPDQLMD�QHPLQLPRV�

�'�X�R�P�H�Q�\�V�� �D�S�L�H�� �N�O�L�Q�L�N�L�Q�³�� �S�R�Y�H�L�N�³��� 6XQNX� SDWHLNWL� WLNVOǐ�
.(6� ƳUHQJLQLR� NOLQLNLQLǐ� W\ULPǐ� ƳYHUWLQLPą�� QHV� DWOLNWD�
GDXJ� PDåǐ� LPþLǐ� W\ULPǐ�� SXEOLNXRWǐ� ƳYDLULXRVH� åXUQDOXRVH��
7DLJL�� ƳWDLVDV�� DWURGR�� EDQGR� VNDWLQWL� ÄVWUHVR� PDåLQLPą³��
7XULQW� WDL�RPHQ\MH��JDOEǌW��JHULDXVLD�EǌWǐ�MƳ�QDXGRWL�QHULPXL��
GHSUHVLMDL� LU� QHPLJDL� J\G\WL�� 1HSDLVDQW� WR�� \UD� SUDQHãLPǐ��
NDG� .(6� VơNPLQJDL� YHLNLD� ¿EURPDOJLMą�� JDOYRV� VNDXVPą��
GUHEXOƳ��$'+'��SDåLQLPR�GLVIXQNFLMDV��PDåLQD�DEVWLQHQFLMRV�
VLPSWRPXV� SR� VYDLJDOǐ� YDUWRMLPR�� 1RUV� SHU� SDVWDUXRVLXV� ���
PHWǐ�DWOLNWD�GDXJ�W\ULPǐ��VNLUWǐ�.(6��GLGåLRML�Mǐ�GDOLV�DWOLNWD�
VąO\JLQDL�VX�PDåRPLV�LPWLPLV��EH�WR��DNW\Yǐ�J\G\Pą�WHJDXGDYR�
DSLH����SDFLHQWǐ��'HMD��WLQNDPD�.(6�J\G\PR�PHWRGR�WUXNPơ�
LU� GDåQLV� ƳYDLULRPV� OLJRPV� J\G\WL� QHQXVWDW\WDV�� 1RUV� .(6�
WDLNRPD�WUXPSDL��SY]���QXR�YLHQR�LNL�SHQNLǐ�J\G\PR�VHVLMǐ�SR�
��±���PLQ���� JDOL� SDGơWL� HVDQW�ǌPLQLDP�QHULPXL�� R�NDL�NXULH�
W\UơMDL�WHLJLD��NDG�OơWLQơPV�OLJRPV�J\G\WL�UHLNDOLQJDV�LOJHVQLV�
J\G\PDV��-DU]HPEVNL���������QRULQW��NDG�GHSUHVLMRV�DU�QHULPR�
J\G\PDV�EǌWǐ�YHLNVPLQJDV��.(6�EǌWLQD� WDLN\WL�NDVGLHQ���±��
VDYDLWHV��.HOLD�QHULPą� OLWHUDWǌURMH�SDVWHEơWDV�QHJDW\YLǐ�.(6�
W\ULPǐ� WUǌNXPDV�� 'DXJLDX� NDLS� SULHã� GHãLPWPHWƳ� SXEOLNXRWD�
YLHQLQWHOơ�.(6�W\ULPǐ�PHWDDQDOL]ơ��.ODZDQVN\�LU�NW����������
-RMH�EXYR�SDWHLNWD�DWVLWLNWLQLǐ�LPþLǐ��SODFHEX�NRQWUROLXRMDPǐMǐ�
.(6�W\ULPǐ��VNLUWǐ�PHWRGR�SRYHLNLXL�ƳYHUWLQWL��J\GDQW�QHULPą��
VPHJHQǐ� VXWULNLPą�� JDOYRV� VNDXVPą� LU� QHPLJą�� DSåYDOJD��
1XVWDW\WD��NDG�.(6�EXYR�å\PLDL�YHLNVPLQJHVQơ�QHL�SODFHEDV�
�SRYHLNLR� VWLSUXPDV�  � ������� QRUV� SODFHER� SRYHLNLV� WDLS� SDW�
JDOơMR� EǌWL� WDP� WLNUDV� YHLNVQ\V�� QHV� GLGHOơV� GDOLHV� SDFLHQWǐ��
JDYXVLǐ� J\G\PR� VLPXOLDFLMą�� EǌNOơ� SDJHUơMR� ���� SURF���
�.ODZDQVN\�LU�NW���������

�5�H�N�R�P�H�Q�G�D�F�L�M�D���.(6�NOLQLNLQLDL�W\ULPDL�\UD�PDåRV�LPWLHV�
LU� SUDVWRV� NRN\EơV�� EHW� SDWV� ƳWDLVDV� \UD� QHEUDQJXV� LU� DWURGR�
HVDQWLV�SDNDQNDPDL�VDXJXV��6XQNX�åLQRWL��DU�ãLV�J\G\PR�EǌGDV�
Lã� WLNUǐMǐ�\UD�YHLNVPLQJDV��âLDP�J\G\PR�PHWRGXL� UHLNDOLQJL�
JULHåWL�DNDGHPLQLDL�W\ULQơMLPDL��WRGơO�PHV�QHUHNRPHQGXRMDPH�
MR�QDXGRWL�NOLQLNLQơMH�SUDNWLNRMH�

3$'Ơ.$

1ơUD�

,17(5(6Ǐ�'(./$5$&,-$

'U��6FKODHSIHU� Lã�0HGWURQLF� ,QF���YLHQR� Lã�*66�SULHWDLVǐ�
JDPLQWRMǐ�� ����±����� P�� JDYR� ULERWą� SDUDPą� SUDGơWDP�
W\ULPXL�� VNLUWDP� *66� SULWDLN\PXL� PHGLNDPHQWDPV� DWVSDULDL�
VXQNLDL�GHSUHVLMDL�J\G\WL��-LV�WDLS�SDW�EXYR�Y\ULDXVLDVLV�W\UơMDV�
(XURSRV� '��� .16� &\EHURQLFV� ,QF�� W\ULPH�� ULERWD� SDUDPD�
W\ULPXL�EXYR�JDXQDPD�LNL������P�

'U�� *HRUJH� QHSULNODXVR� MRNLRV� ƳWDLVǐ� DU� IDUPDFLMRV�
NRPSDQLMǐ�DNFLMRV��R�YLVDV�VX�SUDPRQH�VXVLMĊV�DWO\JLQLPDV�SHU�
PHWXV� VXGDUR�PDåLDX� NDLS� ��� SURF�� MR� XåGDUELR� XQLYHUVLWHWH��
086&��DQJO���0�H�G�L�F�D�O���8�Q�L�Y�H�U�V�L�W�\���R�I���6�R�X�W�K���&�D�U�R�O�L�Q�D��LQVWLWXFLMD��
NXULDL�MLV�SULNODXVR��MR�YDUGX�\UD�SDGDYXVL�DãWXRQLV�VX�VPHJHQǐ�
DWYDL]Gǐ� NǌULPX� DUED� VWLPXOLDYLPX� VXVLMXVLXV� SDWHQWXV� EHL�
LãUDGLPXV�� -LV� \UD� 7DU\ERV� QDU\V� GLGHOơV� 1,0+� UHPLDPR�
W\ULPR�706�SULWDLN\PR�GHSUHVLMDL�J\G\WL� �YDGLQDPǐMǐ�237�
706��WUDQVNUDQLMLQơV�PDJQHWLQơV�VWLPXOLDFLMRV�RSWLPL]DYLPDV�
�DQJO�� 2SWLPL]DWLRQ� RI� 7UDQVFUDQLDO� 0DJQHWLF� 6WLPXODWLRQ���
LU� SULNODXVR� GLGHOơV�9HWHUDQǐ� DGPLQLVWUDFLMRV� �9$�� Y\NGRPǐ�
GHSUHVLMDL� VNLUWRV� 706� EDQG\Pǐ� �NRRSHUDFLQơ� W\ULPǐ�
SURJUDPD� ������ �DQJO�� �&�6�3������������ �F�R�R�S�H�U�D�W�L�Y�H�� �V�W�X�G�L�H�V��
�S�U�R�J�U�D�P���Y\NGRPDMDP�NRPLWHWXL��3HU�SDVWDUXRVLXV�NHWYHULXV�
PHWXV�GU��*HRUJH�QơUD�JDYĊV�MRNLR�DWO\JLQLPR�Qơ�Lã�YLHQR�706�
JDPLQWRMR��WDþLDX�MLV�WHLNLD�QHPRNDPDV�NRQVXOWDYLPR�SDVODXJDV�
1HXURQHWLFV�� %UDLQVZD\�� 1HRVWLP� EHL� 3XUH7HFK� 9HQWXUHV��
086&� \UD� YLHQD� Lã� YLHWǐ�� NXU� RUJDQL]XRMDPD� %UDLQVZD\�
UHPLDPL�W\ULPDL��1HXURQHWLFV�VXWHLNơ�ƳUDQJą�W\UơMR�SUDGơWLHPV�
9$�W\ULPDPV�706�SRYHLNLXL�WLUWL�VXLFLGLQLǐ�NHWLQLPǐ�WXULQWLHPV�
SDFLHQWDPV��'U��*HRUJH�\UD�EXYĊV�PRNDPX�NRQVXOWDQWX�DUED�
JDYĊV� PRNVOLQLǐ� W\ULPǐ� VXEVLGLMDV� Lã� &\EHURQLFV� �.16�� LU�
1HXURSDFH� �*66��� EHW� QH� SDVWDUDLVLDLV� PHWDLV�� 0HGWURQLF�
\UD� VXWHLNXVL� ƳUDQJą� 086&� �GU�� 1DKDV�� Y\NG\WLHPV� W\UơMR�
SUDGơWLHPV� HSLGXULQơV� åLHYơV� VWLPXOLDFLMRV� EDQG\PDPV�� 3HU�
SDVWDUXRVLXV� WUHMXV� PHWXV� MLV� \UD� JDYĊV� LQGXVWULMRV� SDUDPą�
GYLHP� 706� NOLQLNLQLDPV� W\ULPDPV�� NXULXRVH� EXYR� WLULDPDV�
PHGLNDPHQWǐ� SRYHLNLV� VPHJHQǐ� MDXGUXPXL� �DQJO�� �-�D�]�]��
�S�K�D�U�P�D�F�H�X�W�L�F�D�O�V�����*�O�D�[�R���6�P�L�W�K���.�O�L�Q�H���'U��*HRUJH�\UD�(OVHYLHU�
UHPLDPR�åXUQDOR�Ä%UDLQ�6WLPXODWLRQ³�Y\ULDXVLDVLV�UHGDNWRULXV��
âLXR�PHWX�MLV�\UD�¿QDQVXRMDPDV�1,0+��1,'$��DQJO����1�D�W�L�R�Q�D�O��
�,�Q�V�W�L�W�X�W�H���R�Q���'�U�X�J���$�E�X�V�H���9$�EHL�'2'��DQJO�� �'�H�S�D�U�W�P�H�Q�W���R�I��
�'�H�I�H�Q�V�H��

'U�� 0D\EHUJ� WHLNLD� NRQVXOWDYLPR� SDVODXJDV� 6W�� -XGH�
0HGLFDO��*66�ƳUDQJRV�JDPLQWRMXL��%H� WR��6W��-XGH�0HGLFDO� ML�
OLFHQFLMXRMD�VDYR�LQWHOHNWXDOLQĊ�QXRVDY\EĊ�

9HUWơ�J\G��0LQGDXJDV�-$68/$,7,6

/,7(5$7ǋ5$

��� $EUDPV�5��(OHFWURFRQYXOVLYH�WKHUDS\��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������

��� $OHPDQ�$��6RPPHU�,(��.DKQ�56��(I¿FDF\�RI�VORZ�UHSHWLWLYH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�
LQ� WKH� WUHDWPHQW� RI� UHVLVWDQW� DXGLWRU\� KDOOXFLQDWLRQV� LQ� VFKL]RSKUHQLD��$�PHWD�DQDO\VLV�� -�&OLQ�
3V\FKLDWU\������������±����

��� $QGUH�2EDGLD�1��3H\URQ�5��0HUWHQV�3��0DXJXLHUH�)��/DXUHQW�%��*DUFLD�/DUUHD�/��7UDQVFUDQLDO�
PDJQHWLF�VWLPXODWLRQ�IRU�SDLQ�FRQWURO��'RXEOH�EOLQG�VWXG\�RI�GLIIHUHQW�IUHTXHQFLHV�DJDLQVW�SODFHER��
DQG�FRUUHODWLRQ�ZLWK�PRWRU�FRUWH[�VWLPXODWLRQ�HI¿FDF\��&OLQ�1HXURSK\VLRO��������������±�����

��� $YHU\�'+��,VHQEHUJ�.(��6DPSVRQ�60��-DQLFDN�3*��/LVDQE\�6+��0DL[QHU�')��HW�DO��7UDQVFUDQLDO�
PDJQHWLF�VWLPXODWLRQ�LQ�WKH�DFXWH�WUHDWPHQW�RI�PDMRU�GHSUHVVLYH�GLVRUGHU��&OLQLFDO�UHVSRQVH�LQ�DQ�
RSHQ�ODEHO�H[WHQVLRQ�WULDO��-�&OLQ�3V\FKLDWU\������������±����

��� %DJKDL� 7�� )UH\� 5�� .DVSHU� 6�� 0|OOHU� +�� (OHNWURNRQYXO�VLRQVWKHUDSLH�� .OLQLVFKH� XQG�
ZLVVHQVFKDIWOLFKH�$VSHNWH��:LHQ��6SULQJHU�������

��� %HOPDNHU� %�� )LW]JHUDOG� 3�� *HRUJH�06�� /LVDQE\� 6+�� 3DVFXDO�/HRQH�$�� 6FKODHSIHU� 7(�� HW� DO��
0DQDJLQJ�WKH�ULVNV�RI�UHSHWLWLYH�WUDQVFUDQLDO�VWLPXODWLRQ��&16�6SHFWU������������

��� %HQ�0HQDFKHP�(��0DQRQ�(VSDLOODW�5��5LVWDQRYLF�5��:LOGHU�%-��6WHIDQ�+��0LU]D�:��HW�DO��9DJXV�
QHUYH�VWLPXODWLRQ�IRU� WUHDWPHQW�RI�SDUWLDO�VHL]XUHV�����$�FRQWUROOHG�VWXG\�RI�HIIHFW�RQ�VHL]XUHV��
(SLOHSVLD������������±����

��� %HZHUQLFN�%��+XUOHPDQQ�5��0DWXVFK�$��.D\VHU�6��*UXEHUW�&��+DGU\VLHZLF]�%��HW�DO��1XFOHXV�
DFFXPEHQV� GHHS� EUDLQ� VWLPXODWLRQ� GHFUHDVHV� UDWLQJV� RI� GHSUHVVLRQ� DQG� DQ[LHW\� LQ� WUHDWPHQW�
UHVLVWDQW�GHSUHVVLRQ��%LRORJLFDO�3V\FKLDWU\�������DFFHSWHG�

��� %LJJLR� )�� *RULQL� *�� 8W]HUL� &�� 2OOD� 3�� 0DUURVX� )�� 0RFFKHWWL� ,�� HW� DO�� &KURQLF� YDJXV� QHUYH�
VWLPXODWLRQ� LQGXFHV� QHXURQDO� SODVWLFLW\� LQ� WKH� UDW� KLSSRFDPSXV�� ,QW� -�1HXURSV\FKRSKDUPDFRO��
2I¿FLDO�6FL�-�&ROO�,QW�1HXURSV\FKRSKDUPDFRO��&,13��������±���

���� %RGHQORV�-6��.RVH�6��%RUFNDUGW�--��1DKDV�=��6KDZ�'��2¶1HLO�30��HW�DO��9DJXV�QHUYH�VWLPXODWLRQ�
DFXWHO\�DOWHUV�IRRG�FUDYLQJ�LQ�DGXOWV�ZLWK�GHSUHVVLRQ��$SSHWLWH������������±����

���� %RJJLR�36��.KRXU\�/3��0DUWLQV�'&��0DUWLQV�2(��GH�0DFHGR�(&��)UHJQL�)��7HPSRUDO�FRUWH[�
GLUHFW� FXUUHQW� VWLPXODWLRQ� HQKDQFHV� SHUIRUPDQFH� RQ� D� YLVXDO� UHFRJQLWLRQ� PHPRU\� WDVN� LQ�
$O]KHLPHU�GLVHDVH��-�1HXURO�1HXURVXUJ�3V\FKLDWU\������������±����

���� %RKQLQJ�'(��/RPDUHY�03��'HQVORZ�6��1DKDV�=��6KDVWUL�$��*HRUJH�06��)HDVLELOLW\�RI�YDJXV�
QHUYH� VWLPXODWLRQ�V\QFKURQL]HG� EORRG� R[\JHQDWLRQ� OHYHO�GHSHQGHQW� IXQFWLRQDO� 05,�� ,QYHVW�
5DGLRO������������±����

���� %RUFNDUGW�--��:HLQVWHLQ�0��5HHYHV�67��.R]HO�)$��1DKDV�=��6PLWK�$5��HW�DO��3RVWRSHUDWLYH�OHIW�
SUHIURQWDO�UHSHWLWLYH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�UHGXFHV�SDWLHQW�FRQWUROOHG�DQ�DOJHVLD�XVH��

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



*\G\PR�UHNRPHQGDFLMRV

$QHVWKHVLRORJ\�������������±����

���� %RUFNDUGW� --�� 5HHYHV� 67��:HLQVWHLQ� 0�� 6PLWK�$5�� 6KHOOH\� 1�� .R]HO� )$�� HW� DO�� 6LJQL¿FDQW�
DQDOJHVLF� HIIHFWV� RI� RQH� VHVVLRQ� RI� SRVWRSHUDWLYH� OHIW� SUHIURQWDO� FRUWH[� UHSHWLWLYH� WUDQVFUDQLDO�
PDJQHWLF� VWLPXODWLRQ�� $� UHSOLFDWLRQ� VWXG\�� %UDLQ� 6WLPXODWLRQ�� %DVLF� 7UDQVODWLRQDO� &OLQ� 6WXG�
1HXURPRGXODWLRQ�����������±����

���� %RURV�.��3RUHLV]�&��0XQFKDX�$��3DXOXV�:��1LWVFKH�0$��3UHPRWRU� WUDQVFUDQLDO�GLUHFW�FXUUHQW�
VWLPXODWLRQ��W'&6��DIIHFWV�SULPDU\�PRWRU�H[FLWDELOLW\�LQ�KXPDQV��(XU�-�1HXURVFL�������������±
�����

���� %XUW� 7�� /LVDQE\� 6+�� 6DFNHLP� +$�� 1HXURSV\FKLDWULF� DSSOLFDWLRQV� RI� WUDQVFUDQLDO� PDJQHWLF�
VWLPXODWLRQ��,QW�-�1HXURSV\FKRSKDUPDFRO����������±����

���� &DQWHOOR�5��5RVVL�6��9DUUDVL�&��8OLYHOOL�0��&LYDUGL�&��%DUWDOLQL�6��HW�DO��6ORZ�UHSHWLWLYH�706�
IRU�GUXJ�UHVLVWDQW�HSLOHSV\��&OLQLFDO�DQG�((*�¿QGLQJV�RI�D�SODFHER±FRQWUROOHG� WULDO��(SLOHSVLD�
�����������±����

���� &KDH�-+��1DKDV�=��/RPDUHY�0��'HQVORZ�6��/RUEHUEDXP�-3��%RKQLQJ�'(��HW�DO��$� UHYLHZ�RI�
IXQFWLRQDO�QHXURLPDJLQJ�VWXGLHV�RI�YDJXV�QHUYH�VWLPXODWLRQ��916���-�3V\FKLDWU�5HV������������±
����

���� &\EHURQLFV�,QF��%ULHI�VXPPDU\�RI�VDIHW\�LQIRUPDWLRQ�IRU�WKH�916�7KHUDS\��V\VWHP�>(SLOHSV\�
DQG�'HSUHVVLRQ�,QGLFDWLRQV@�������

���� &\FRZLF]�<0��/XEHU�%�� 6SHOOPDQ�7�� /LVDQE\� 6+��'LIIHUHQWLDO� QHXURSK\VLRORJLFDO� HIIHFWV� RI�
PDJQHWLF� VHL]XUH� WKHUDS\� �067�� DQG� HOHFWURFRQYXOVLYH� VKRFN� �(&6�� LQ� QRQ�KXPDQ� SULPDWHV��
&OLQLFDO�((*�DQG�1HXURVFLHQFH��2I¿FLDO�-�((*�&OLQ�1HXURVFL�6RF��(1&6�������������±����

���� &\FRZLF]� <0�� /XEHU� %�� 6SHOOPDQ� 7�� /LVDQE\� 6+�� 1HXURSK\VLRORJLFDO� FKDUDFWHUL]DWLRQ� RI�
KLJK�GRVH�PDJQHWLF�VHL]XUH� WKHUDS\��&RPSDULVRQV�ZLWK�HOHFWURFRQYXOVLYH�VKRFN�DQG�FRJQLWLYH�
RXWFRPHV��-�(&7�������

���� 'DQQRQ�31��'ROEHUJ�27��6FKUHLEHU�6��*UXQKDXV�/��7KUHH� DQG� VL[�PRQWK�RXWFRPH� IROORZLQJ�
FRXUVHV�RI�HLWKHU�(&7�RU�U706�LQ�D�SRSXODWLRQ�RI�VHYHUHO\�GHSUHVVHG�LQGLYLGXDOV��SUHOLPLQDU\�
UHSRUW��%LRO�3V\FKLDWU\������������±����

���� 'L�/D]]DUR�9��=LHPDQQ�8��/HPRQ�51��6WDWH�RI�WKH�DUW��3K\VLRORJ\�RI�WUDQVFUDQLDO�PRWRU�FRUWH[�
VWLPXODWLRQ��%UDLQ�6WLPXODWLRQ��%DVLF�7UDQVODWLRQDO�&OLQ�5HV�1HXURPRGXODWLRQ�����������±����

���� 'RXJKHUW\�''��7KDVH�0(��)HDVLELOLW\�VWXG\�RI�DQ�LPSODQW�DEOH�FRUWLFDO�VWLPXODWLRQ�V\VWHP�IRU�
SDWLHQWV�ZLWK�PDMRU�GHSUHVVLYH�GLVRUGHU��%LRO�3V\FKLDWU\������������V�

���� (SVWHLQ� &0�� /DK� --�� 0HDGRU� .�� :HLVVPDQ� -'�� *DLWDQ� /(�� 'LKHQLD� %�� 2SWLPXP� VWLPXOXV�
SDUDPHWHUV� IRU� ODWHUDOL]HG� VXSSUHVVLRQ� RI� VSHHFK�ZLWK�PDJQHWLF� EUDLQ� VWLPXODWLRQ��1HXURORJ\�
������������±�����

���� )LQN�0�� (OHFWURFRQYXOVLYH� WKHUDS\��$� JXLGH� IRU� SURIHVVLRQDOV� DQG� WKHLU� SDWLHQWV�� 1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV�������

���� )LW]JHUDOG�3%��'DVNDODNLV�=-��$�UHYLHZ�RI�UHSHWLWLYH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�XVH�LQ�WKH�
WUHDWPHQW�RI�VFKL]RSKUHQLD��&DQ�-�3V\FKLDWU\������������±����

���� )LW]JHUDOG�3%��)RXQWDLQ�6��'DVNDODNLV�=-��$�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�HIIHFWV�RI�U706�RQ�
PRWRU�FRUWLFDO�H[FLWDELOLW\�DQG�LQKLELWLRQ��&OLQ�1HXURSK\VLRO��������������±�����

���� )LW]JHUDOG� 3%�� +R\� .�� 0F4XHHQ� 6�� 0DOOHU� --�� +HUULQJ� 6�� 6HJUDYH� 5�� HW� DO��$� UDQGRPL]HG�
WULDO� RI� U706� WDUJHWHG� ZLWK� 05,� EDVHG� QHXUR�QDYLJDWLRQ� LQ� WUHDWPHQW�UHVLVWDQW� GHSUHVVLRQ��
1HXURSV\FKRSKDUPDFRORJ\�������������±�����

���� )R[�37��1DUD\DQD�6��7DQGRQ�1��)R[�63��6DQGRYDO�+��.RFKXQRY�3��HW�DO��,QWHQVLW\�PRGXODWLRQ�
RI�706�LQGXFHG�FRUWLFDO�H[FLWDWLRQ��3ULPDU\�PRWRU�FRUWH[��+XP�%UDLQ�0DSS������������±����

���� )ULFN�&��.RVHO�0��6FKODHSIHU�7(��6WDQJD�=��+DVGHPLU�0*��,QFLGHQW�PDQLD�GXULQJ�WKHUDS\�ZLWK�
YDJXV�QHUYH�VWLPXODWLRQ��-�(&7�������������

���� *HRUJH�5��6DOLQVN\�0��.X]QLHFN\�5��5RVHQIHOG�:��%HUJHQ�'��7DUYHU�:%��HW�DO��9DJXV�1HUYH�
6WLPXODWLRQ�IRU�WUHDWPHQW�RI�SDUWLDO�VHL]XUHV�����/RQJ�WHUP�IROORZ�XS�RQ�¿UVW����SDWLHQWV�H[LWLQJ�D�
FRQWUROOHG�VWXG\��(SLOHSVLD������������±����

���� *HRUJH�06��:DVVHUPDQQ� (0��:LOOLDPV�:$�� &DOODKDQ�$�� .HWWHU� 7$�� %DVVHU� 3�� HW� DO�� 'DLO\�
UHSHWLWLYH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ��U706��LPSURYHV�PRRG�LQ�GHSUHVVLRQ��1HXURUHSRUW�
�����������±�����

���� *HRUJH� 06�� :DVVHUPDQQ� (0�� :LOOLDPV� :$�� 6WHSSHO� -�� 3DVFXDO�/HRQH� $�� %DVVHU� 3�� HW� DO��
&KDQJHV�LQ�PRRG�DQG�KRUPRQH�OHYHOV�DIWHU�UDSLG�UDWH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ��U706��
RI�WKH�SUHIURQWDO�FRUWH[��-�1HXURSV\FKLDWU\�&OLQ�1HXURVFL�����������±����

���� *HRUJH�06��:DVVHUPDQQ�(0��.LPEUHOO�7$��/LWWOH�-7��:LOOLDPV�:(��'DQLHOVRQ�$/��HW�DO��0RRG�
LPSURYHPHQW� IROORZLQJ� GDLO\� OHIW� SUHIURQWDO� UHSHWLWLYH� WUDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ� LQ�
SDWLHQWV�ZLWK�GHSUHVVLRQ��$�SODFHER�FRQWUROOHG�FURVVRYHU�WULDO��$P�-�3V\FKLDWU\��������������±
�����

���� *HRUJH�06��1DKDV�=��/RPDUHY�0��%RKQLQJ�'(��.HOOQHU�&+��+RZ�NQRZOHGJH�RI�UHJLRQDO�EUDLQ�
G\VIXQFWLRQ�LQ�GHSUHVVLRQ�ZLOO�HQDEOH�QHZ�VRPDWLF�WUHDWPHQWV�LQ�WKH�QHZ�PLOOHQLXP��&16�6SHFWU�
���������±���

���� *HRUJH�06��6DFNHLP�+$��5XVK�$-��0DUDQJHOO�/%��1DKDV�=��+XVDLQ�00��HW�DO��9DJXV�QHUYH�
VWLPXODWLRQ��$�QHZ�WRRO�IRU�EUDLQ�UHVHDUFK�DQG�WKHUDS\��%LRO�3V\FKLDWU\�������������±����

���� *HRUJH� 06�� 1DKDV� =�� /LVDQE\� 6+�� 6FKODHSIHU� 7�� .R]HO� )$�� *UHHQEHUJ� %'�� 7UDQVFUDQLDO�
PDJQHWLF�VWLPXODWLRQ��1HXURVXUJ�&OLQ�1�$P������������±����

���� *HRUJH�06��5XVK�$-��0DUDQJHOO�/%��6DFNHLP�+$��%UDQQDQ�6.��'DYLV�60��HW�DO��$�RQH�\HDU�
FRPSDULVRQ�RI�YDJXV�QHUYH�VWLPXODWLRQ�ZLWK�WUHDWPHQW�DV�XVXDO�IRU�WUHDWPHQW�UHVLVWDQW�GHSUHVVLRQ��
%LRO�3V\FKLDWU\������������±����

���� *HRUJH� 06�� 1DKDV� =�� %RUFNDUGW� --�� $QGHUVRQ� %�� %XUQV� &0�� .RVH� 6�� HW� DO�� 9DJXV� QHUYH�
VWLPXODWLRQ� IRU� WKH� WUHDWPHQW� RI� GHSUHVVLRQ� DQG� RWKHU� QHXURSV\FKLDWULF� GLVRUGHUV�� ([SHUW� 5HY�
1HXURWKHU����������±���

���� *UHHQEHUJ�%'��3ULFH�/+��5DXFK�6/�� )ULHKV�*��1RUHQ�*��0DORQH�'�� HW� DO��1HXURVXUJHU\� IRU�
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���� 1DKDV� =��0DUDQJHOO� /%�� +XVDLQ�00�� 5XVK�$-�� 6DFNHLP� +$�� /LVDQE\� 6+�� HW� DO�� 7ZR�\HDU�
RXWFRPH� RI� YDJXV� QHUYH� VWLPXODWLRQ� �916�� WKHUDS\� IRU� PDMRU� GHSUHVVLYH� HSLVRGHV�� -� &OLQ�
3V\FKLDWU\�������������±�����

���� 1DKDV�=��7HQHEDFN�&��&KDH�-+��0X�4��0ROQDU�&��.R]HO�)$��HW�DO��6HULDO�YDJXV�QHUYH�VWLPXODWLRQ�
IXQFWLRQDO� 05,� �916�I05,�� LQ� WUHDWPHQW� UHVLVWDQW� GHSUHVVLRQ�� 1HXURSV\FKRSKDUPDFRORJ\�
����±���

����� 1LWVFKH�0$��3DXOXV�:��1RQLQYDVLYH�EUDLQ�VWLPXODWLRQ�SURWRFROV� LQ� WKH� WUHDWPHQW�RI�HSLOHSV\��
&XUUHQW�VWDWH�DQG�SHUVSHFWLYHV��1HXURWKHUDSHXWLFV�����������±����

����� 1XWWLQ�%��&RV\QV�3��'HPHXOHPHHVWHU�+��*\EHOV�-��0H\HUVRQ�%��(OHFWULFDO�VWLPXODWLRQ�LQ�DQWHULRU�
OLPEV�RI�LQWHUQDO�FDSVXOHV�LQ�SDWLHQWV�ZLWK�REVHVVLYH�FRPSXOVLYH�GLVRUGHU��/DQFHW���������������

����� 1XWWLQ�%-��*DEULHOV�/$��&RV\QV�35��0H\HUVRQ�%$��$QGUHHZLWFK�6��6XQDHUW�6*��HW�DO��/RQJ�WHUP�
HOHFWULFDO� FDSVXODU� VWLPXODWLRQ� LQ� SDWLHQWV� ZLWK� REVHVVLYH�FRPSXOVLYH� GLVRUGHU�� 1HXURVXUJHU\�
������������±�����

����� 2¶5HDUGRQ� -3��%OXPQHU�.+��3HVKHN�$'��3UDGLOOD�55��3LPLHQWR�3&��/RQJ�WHUP�PDLQWHQDQFH�
WKHUDS\�IRU�PDMRU�GHSUHVVLYH�GLVRUGHU�ZLWK�U706��-�&OLQ�3V\FKLDWU\�������������±�����

����� 3DVFXDO�/HRQH�$��*DWHV�-5��'KXQD�$��,QGXFWLRQ�RI�VSHHFK�DUUHVW�DQG�FRXQWLQJ�HUURUV�ZLWK�UDSLG�
UDWH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ��1HXURORJ\������������±����

����� 3ULGPRUH� 6�� 2EHURL� *�� 7UDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ� DSSOLFDWLRQV� DQG� SRWHQWLDO� XVH� LQ�
FKURQLF�SDLQ��6WXGLHV�LQ�ZDLWLQJ��-�1HXURO�6FL�����������±��

����� 5ROOQLN�-'��'DXSHU�-��:XVWH¿HOG�6��0DQVRXUL�6��.DUVW�0��)LQN�0��HW�DO��5HSHWLWLYH�PDJQHWLF�
VWLPXODWLRQ�IRU�WKH�WUHDWPHQW�RI�FKURQLF�SDLQ�FRQGLWLRQV��((*�&OLQ�1HXURSK\V����������±���

����� 5RVOLQ�0��.XULDQ�0��7KH�XVH�RI�HOHFWULFDO�VWLPXODWLRQ�RI�WKH�YDJXV�QHUYH�WR�WUHDW�PRUELG�REHVLW\��
(SLOHSV\�%HKDY��������6��±6���

����� 5RWK�<��=DQJHQ�$��+DOOHWW�0��$�FRLO�GHVLJQ�IRU�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�RI�GHHS�EUDLQ�
UHJLRQV��-�&OLQ�1HXURSK\VLRO������������±����

����� 5RWK�<��=DQJHQ�$��9ROOHU�%��+DOOHWW�0��7UDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�RI�GHHS�EUDLQ�UHJLRQV��
(YLGHQFH�IRU�HI¿FDF\�RI�WKH�+�FRLO��&OLQ�1HXURSK\VLRO�������������±����

����� 5RZQ\� 6�� %HQ]O� .�� /LVDQE\� 6+�� 7UDQVODWLRQDO� GHYHORSPHQW� VWUDWHJ\� IRU� PDJQHWLF� VHL]XUH�
WKHUDS\��([S�1HXURO��GRL����������M��H[SQHXURO�������������������

����� 5XVK�$-��*HRUJH�06��6DFNHLP�+$��0DUDQJHOO�/%��+XVDLQ�00��*LOOHU�&��HW�DO��9DJXV�QHUYH�
VWLPXODWLRQ� �916�� IRU� WUHDWPHQW�UHVLVWDQW� GHSUHVVLRQV�� $� PXOWLFHQWHU� VWXG\�� %LRO� 3V\FKLDWU\�
�����������±����

����� 5XVK�$-��0DUDQJHOO�/%��6DFNHLP�+$��*HRUJH�06��%UDQQDQ�6.��'DYLV�60��HW�DO��9DJXV�QHUYH�
VWLPXODWLRQ�IRU�WUHDWPHQW�UHVLVWDQW�GHSUHVVLRQ��$�UDQGRPL]HG��FRQWUROOHG�DFXWH�SKDVH�WULDO��%LRO�
3V\FKLDWU\������������±����

����� 6DFFR� 3�� 7KLFNEURRP� *:�� &RUWLFRPRWRU� UHVSRQVHV� WR� WULSOH�SXOVH� WUDQVFUDQLDO� PDJQHWLF�
VWLPXODWLRQ��LQWHUVWLPXOXV�LQWHUYDO�DQG�VWLPXOXV�LQWHQVLW\��%UDLQ�6WLPXODWLRQ��%DVLF�7UDQVODWLRQDO�
&OLQ�5HV�1HXURPRGXODWLRQ����������±���

����� 6DFNHLP�+$��0DJQHWLF�VWLPXODWLRQ�WKHUDS\�DQG�(&7��&RQYXOVLYH�7KHU������������±����

����� 6DFNHLP� +$�� *HRUJH� 06�� %UDLQ� VWLPXODWLRQ� �� EDVLF�� WUDQVODWLRQDO� DQG� FOLQLFDO� UHVHDUFK� LQ�
QHXURPRGXODWLRQ�� :K\� D� QHZ� MRXUQDO"� %UDLQ� 6WLPXODWLRQ�� %DVLF� 7UDQVODWLRQDO� &OLQ� 6WXG�
1HXURPRGXODWLRQ���������±��

����� 6DFNHLP�+$��.HLOS�-*��5XVK�$-��*HRUJH�06��0DUDQJHOO�/%��'RUPHU�-6��HW�DO��7KH�HIIHFWV�RI�
YDJXV�QHUYH�VWLPXODWLRQ�RQ�FRJQLWLYH�SHUIRUPDQFH�LQ�SDWLHQWV�ZLWK�WUHDWPHQW�UHVLVWDQW�GHSUHVVLRQ��
1HXURSV\FKLDWU\�1HXURSV\FKRO�%HKDY�1HXURO�����������±���

����� 6DFNHLP� +$�� %UDQQDQ� 6.�� 5XVK� $-�� *HRUJH� 06�� 0DUDQJHOO� /%�� $OOHQ� -�� 'XUDELOLW\� RI�
DQWLGHSUHVVDQW� UHVSRQVH� WR� YDJXV� QHUYH� VWLPXODWLRQ� �916��� ,QW� -� 1HXURSV\FKRSKDUPDFRO�
�����������±����

����� 6FKODHSIHU�7(��3URJUHVV�LQ�WKHUDSHXWLF�EUDLQ�VWLPXODWLRQ�LQ�QHXURSV\FKLDWU\��,Q��6FKODHSIHU�7(��
%UDLQ�VWLPXODWLRQ�PHWKRGV�LQ�WKH�WUHDWPHQW�RI�DIIHFWLYH�GLVRUGHUV�����1HZ�<RUN��&16�6SHFWUXPV�
���������

����� 6FKODHSIHU�7(��%HZHUQLFN�%+��'HHS�EUDLQ�VWLPXODWLRQ�IRU�SV\FKLDWULF�GLVRUGHUV���VWDWH�RI�WKH�DUW��
$GY�7HFKQLFDO�6WDQGDUGV�1HXURVXUJ�����������±���

����� 6FKODHSIHU� 7(�� .RVHO� 0�� 1RYHO� SK\VLFDO� WUHDWPHQWV� IRU� PDMRU� GHSUHVVLRQ�� 9DJXV� QHUYH�
VWLPXODWLRQ�� WUDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ� DQG� PDJQHWLF� VHL]XUH� WKHUDS\�� &XUU� 2SLQ�
3V\FKLDWU\�����D������±���

����� 6FKODHSIHU�7(��.RVHO�0��7UDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�LQ�GHSUHVVLRQ��,Q��/LVDQE\�+6��%UDLQ�
6WLPXODWLRQ�LQ�SV\FKLDWULF�WUHDWPHQW��9RO�UHYLHZ�RI�SV\FKLDWU\������:DVKLQJWRQ��'&��$PHULFDQ�
3V\FKLDWULF�3UHVV������E�

����� 6FKODHSIHU�7(��.RVHO�0��%UDLQ�VWLPXODWLRQ�LQ�GHSUHVVLRQ��,Q��*ULHW]�(��)DUDYHOOL�&��1XWW�'��=RKDU�
-��HGLWRUV��0RRG�GLVRUGHU��&OLQLFDO�PDQDJHPHQW�DQG�UHVHDUFK�LVVXHV��/RQGRQ��-RKQ�:LOH\�	�6RQV�
/WG�������

����� 6FKODHSIHU�7(��/LHE�.��'HHS�EUDLQ� VWLPXODWLRQ� IRU� WUHDWPHQW�RI� UHIUDFWRU\�GHSUHVVLRQ��/DQFHW�
�������������±�����

����� 6FKODHSIHU� 7(�� &RKHQ� 0;�� )ULFN� &�� .RVHO� 0�� %URGHVVHU� '�� $[PDFKHU� 1�� HW� DO�� 'HHS�
EUDLQ� VWLPXODWLRQ� WR� UHZDUG� FLUFXLWU\� DOOHYLDWHV� DQKHGRQLD� LQ� UHIUDFWRU\� PDMRU� GHSUHVVLRQ��
1HXURSV\FKRSKDUPDFRORJ\�����D�������±����

����� 6FKODHSIHU�7(��)ULFN�&��=REHO�$��0DLHU�:��+HXVHU�,��%DMERXM�0��HW�DO��9DJXV�QHUYH�VWLPXODWLRQ�
IRU�GHSUHVVLRQ��(I¿FDF\�DQG�VDIHW\�LQ�D�(XURSHDQ�VWXG\��3V\FKRO�0HG�����E�������±����

����� 6FKXO]H�5DXVFKHQEDFK� 6��+DUPV�8�� 6FKODHSIHU�7��0DLHU�:�� )DONDL� 3��:DJQHU�0�'LVWLQFWLYH�
QHXURFRJQLWLYH� HIIHFWV� RI� UHSHWLWLYH� WUDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ� DQG� HOHFWURFRQ�YXOVLYH�
WKHUDS\�LQ�PDMRU�GHSUHVVLRQ��%U�-�3V\FKLDWU\�������������±����

����� 6FRWW�$��7KH�(&7�KDQGERRN���QG�HG��/RQGRQ��5R\DO�&ROOHJH�RI�3V\FKLDWULVWV�������

����� 6KDUPD�$��&KDWXUYHGL�5�� 6RUUHOO� -+��(OHFWURFRQYXOVLYH� WKHUDS\� LQ� SDWLHQWV�ZLWK� YDJXV� QHUYH�
VWLPXODWLRQ��-�(&7����������������±����

����� 6SHOOPDQ�7��0F&OLQWRFN�60��7HUUDFH�+��/XEHU�%��+XVDLQ�00��/LVDQE\�6+��'LIIHUHQWLDO�HIIHFWV�
RI�KLJK�GRVH�PDJQHWLF�VHL]XUH�WKHUDS\�DQG�HOHFWURFRQYXOVLYH�VKRFN�RQ�FRJQLWLYH�IXQFWLRQ��%LRO�
3V\FKLDWU\�������������±�����

����� 6\QRI]\N�0��6FKODHSIHU�7(��6WLPXODWLQJ�SHUVRQDOLW\��(WKLFDO�FULWHULD�IRU�GHHS�EUDLQ�VWLPXODWLRQ�
LQ�SV\FKLDWULF�SDWLHQWV�DQG�IRU�HQKDQFHPHQW�SXUSRVHV��-�%LRWHFKQRO������������±�����

����� 7DVN� )RUFH� RQ� (OHFWURFRQYXOVLYH� 7KHUDS\�� 7KH� SUDFWLFH� RI� HOHFWURFRQYXOVLYH� WKHUDS\��
5HFRPPHQGDWLRQV�IRU�WUHDWPHQW��WUDLQLQJ��DQG�SULYLOHJLQJ���QG�HG��:DVKLQJWRQ��'&��$PHULFDQ�
3V\FKLDWULF�3XEOLVKLQJ�������

����� 7KH�9DJXV�1HUYH�6WLPXODWLRQ�6WXG\�*URXS��$�UDQGRPL]HG�FRQWUROOHG�WULDO�RI�FKURQLF�YDJXV�QHUYH�
VWLPXODWLRQ�IRU�WUHDWPHQW�RI�PHGLFDOO\�LQWUDFWDEOH�VHL]XUHV��1HXURORJ\���������±�����

����� 7LVFK�6��5RWKZHOO�-&��/LPRXVLQ�3��+DUL]�0,��&RUFRV�'0��7KH�SK\VLRORJLFDO�HIIHFWV�RI�SDOOLGDO�
GHHS�EUDLQ�VWLPXODWLRQ�LQ�G\VWRQLD��,(((�7UDQV�1HXUDO�6\VW�5HKDELO�(QJ������������±����

����� 7RQRQL� *�� .RFK� &�� 7KH� QHXUDO� FRUUHODWHV� RI� FRQVFLRXVQHVV�� $Q� XSGDWH�� $QQ� 1<�$FDG� 6FL�
�������������±����

����� 8WKPDQ�%0��:LOGHU�%-��3HQU\�-.��'HDQ�&��5DPVD\�5(��5HLG�6$��HW�DO��7UHDWPHQW�RI�HSLOHSV\�E\�
VWLPXODWLRQ�RI�WKH�YDJXV�QHUYH��1HXURORJ\��������±�����

����� 9DOGHV�&UX]�$�� 0DJGDOHQR�0DGULJDO� 90�� 0DUWLQH]�9DUJDV� '�� )HUQDQGH]�0DV� 5��$OPD]DQ�
$OYDUDGR�6��/RQJ�WHUP�FKDQJHV�LQ�VOHHS�DQG�HOHFWURHQFHSKDORJUDSKLF�DFWLYLW\�E\�FKURQLF�YDJXV�
QHUYH�VWLPXODWLRQ�LQ�FDWV��3URJU�1HXUR�3V\FKRSKDUPDFRO�%LRO�3V\FKLDWU\������������±����

����� :DVVHUPDQQ� (0�� 5HSRUW� RQ� ULVN� DQG� VDIHW\� RI� UHSHWLWLYH� WUDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ�
�U706��� 6XJJHVWHG� JXLGHOLQHV� IURP� WKH� ,QWHUQDWLRQDO�:RUNVKRS� RQ�5LVN� DQG�6DIHW\� RI� U706�
-XQH��������(OHFWURHQFHSKDORJU�&OLQ�1HXURO�����������±���

����� :KLWH�3)��$PRV�4��=KDQJ�<��6WRRO�/��+XVDLQ�00��7KRUQWRQ�/��HW�DO��$QHVWKHWLF�FRQVLGHUDWLRQV�
IRU�PDJQHWLF�VHL]XUH�WKHUDS\��$�QRYHO�WKHUDS\�IRU�VHYHUH�GHSUHVVLRQ��$QHVWK�$QDOJ������������±
���

����� =LHPDQQ� 8�� 3DXOXV� :�� 1LWVFKH� 0$�� 3DVFXDO�/HRQH� $�� %\EORZ� :'�� %HUDUGHOOL� $�� HW� DO��
&RQVHQVXV�� 0RWRU� FRUWH[� SODVWLFLW\� SURWRFROV�� %UDLQ� 6WLPXODWLRQ�� %DVLF�� 7UDQVODWLRQDO� DQG�
&OLQLFDO�5HVHDUFK�LQ�1HXURPRGXODWLRQ�����������±����

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



,QVWUXPHQWXRWơ

$VPHQ\EơV�'�WLSR�YHUWLQLPDV�QDXGRMDQW�'6���NODXVLP\Qą
0DUJDULWD�67$1,ǋ7Ơ��5REHUWDV�%81(9,ý,86

/LHWXYRV�VYHLNDWRV�PRNVOǐ�XQLYHUVLWHWR�0HGLFLQRV�DNDGHPLMRV�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��
3DODQJD��/LHWXYD

$GUHVDV�VXVLUDãLQơWL��'U��0DUJDULWD�6WDQLǌWơ��9\GǌQR�DO����������3DODQJD��HO��S���PVWDQLXWH#NWO�PLL�OW

$VPHQ\EơV� '� WLSDV� ±� VąYRND�� YDUWRMDPD� PHGLFLQRV�
SVLFKRORJLMRMH��DSLEUơåLDPD�NDLS�SROLQNLV�Ƴ�QHLJLDPDV�HPRFLMDV�
�SY]��� QHULPą�� GLUJOXPą�� QXVLPLQLPą�� LU� VRFLDOLQƳ� YDUå\PąVL�
�SY]��� XåGDUXPą� LU� SDVLWLNơMLPR� VDYLPL� VWRNą�� >�@�� '� UDLGơ�
UHLãNLD�GLVWUHVVHG�

$VPHQ\EơV� '� WLSDV� JDOL� EǌWL� YHUWLQDPDV� QDXGRMDQW�
��� WHLJLQLǐ� NODXVLP\Qą� ±� 7\SH� '� VFDOH� �'6���� >�@�� 3DJDO�
NODXVLP\Qą� ƳYHUWLQDPDV� QHLJLDPDV� DIHNWDV� ��Q�H�J�D�W�L�Y�H��
�D�I�I�H�F�W�L�Y�L�W�\�� LU� VRFLDOLQLV� YDUå\PDVLV� �VRFLDO� LQKLELWLRQ�� EHL�
DVPHQ\EơV�'� WLSDV��1HLJLDPR� DIHNWR� VNDOơ� URGR� WHQGHQFLMą�
SDWLUWL�GLVIRULQLXV� MDXVPXV� �OLJXLVWDL�SDEORJơMXVLą�QXRWDLNą���
QHULPą�� LU]OXPą�� 1HLJLDPR� DIHNWR� NODXVLPǐ�� VXVLMXVLǐ� VX�

GLVIRULMD��SDY\]GåLDL��ÄDã�GDåQDL�MDXþLXRVL�QHODLPLQJDV³��ÄDã�
GDåQDL� MDXþLXRVL� WDUVL� åHPĊ� SDUGDYĊV³�� NODXVLPǐ�� VXVLMXVLǐ�
VX�QHULPX�LU� LU]OXPX��SDY\]GåLDL��ÄDã�GDåQDL�QHUYLQXRVL�GơO�
QHUHLNãPLQJǐ�GDO\Nǐ³��ÄDã�GDåQDL�HVX�VXVLHU]LQĊV³��6RFLDOLQLR�
YDUå\PRVL� VNDOơ� URGR� GLVNRPIRUWą� SDWLULDPą� EHQGUDXMDQW��
VRFLDOLQơV� SXVLDXVY\URV� VWRNą� LU� SROLQNƳ� YHQJWL� VRFLDOLQLǐ�
NRQWDNWǐ�� 6X� VRFLDOLQLX� YDUå\PXVL� VXVLMXVLǐ� NODXVLPǐ�
SDY\]GåLDL�� ÄEHQGUDXMDQW� Dã� QHUDQGX� DSLH� Ną� NDOEơWL³�� ÄDã�
OHQJYDL� XåPH]JX� NRQWDNWą� VX� åPRQơPLV³� >DWYLUNãWLQLV�
YHUWLQLPDV@��

'6��� NODXVLP\QR� PRGHOLV�� .ODXVLP\Qą� VXGDUR� ���
WHLJLQLǐ�� NXULDLV� DSLEǌGLQDPL� WLULDPǐMǐ� DVPHQ\EơV� EUXRåDL��

'6��

ýLD�LãYDUG\WL�WHLJLQLDL��NXULDLV�åPRQơV�GDåQDL�DSLEǌGLQD�VDYH��3UDãRPH�SHUVNDLW\WL�NLHNYLHQą�WHLJLQƳ�LU�SDå\PơWL�Wą�VNDLþLǐ��
NXULR�DSLEǌGLQLPDV�-XPV�WLQND��ýLD�QơUD�WHLVLQJǐ�DUED�NODLGLQJǐ�DWVDN\Pǐ�±�VYDUELDXVLD�-ǌVǐ�QXRPRQơ�

��±�VX�ãLXR�WHLJLQLX�YLVLãNDL�QHVXWLQNX
��±�VX�ãLXR�WHLJLQLX�QHVXWLQNX�Lã�GDOLHV
��±�QHåLQDX��NDLS�ãƳ�WHLJLQƳ�YHUWLQWL

��±�VX�ãLXR�WHLJLQLX�VXWLQNX�Lã�GDOLHV
��±�VX�ãLXR�WHLJLQLX�YLVLãNDL�VXWLQNX

��$ã�OHQJYDL�XåPH]JX�NRQWDNWą�VX�åPRQơPLV � � � � �

��$ã�GDåQDL�QHUYLQXRVL�GơO�QHUHLNãPLQJǐ�GDO\Nǐ � � � � �

��$ã�GDåQDL�NDOEXRVL�VX�QHSDåƳVWDPDLV � � � � �

��$ã�GDåQDL�MDXþLXRVL�QHODLPLQJDV � � � � �

��$ã�GDåQDL�HVX�VXVLHU]LQĊV � � � � �

��$ã�GDåQDL�MDXþLXRVL�VXYDUå\WDV�VRFLDOLQơMH�YHLNORMH � � � � �

��$ã�Ƴ�YLVNą�åLǌULX�OLǌGQDL � � � � �

��$ã�SDVWHELX��MRJ�PDQ�VXQNX�SUDGơWL�SRNDOEƳ � � � � �

��$ã�GDåQDL�HVX�EORJRV�QXRWDLNRV � � � � �

���$ã�HVX�XåGDUDV�åPRJXV � � � � �

���$ã�PLHOLDX�ODLNDX�NLWXV�åPRQHV�SHU�DWVWXPą � � � � �

���$ã�GDåQDL�SDVWHELX�VDYH�QHULPDXMDQWƳ�GơO�NR�QRUV � � � � �

���$ã�GDåQDL�MDXþLXRVL�WDUVL�åHPĊ�SDUGDYĊV � � � � �

���%HQGUDXGDPDV�Dã�QHUDQGX�DSLH�Ną�NDOEơWL � � � � �

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



,QVWUXPHQWXRWơ

7LULDPLHML� YHUWLQD� DVPHQ\EơV� EUXRåXV� �� EDOǐ� /LNHUWR� WLSR�
VNDOơMH��GLGåLDXVLDV�YHUWLQLPR�EDODV�UHLãNLD�GLGHVQƳ�DWLWLQNDPR�
EUXRåR� LãUHLNãWXPą��1HLJLDPR�DIHNWR� LU� VRFLDOLQLR�YDUå\PRVL�
VNDOơV�JDOL�EǌWL�QDXGRMDPRV�QHSULNODXVRPDL�YHUWLQWL� ãLXRV�GX�
DVPHQ\EơV�EUXRåXV��9HUWLQLPR�EDOǐ�DEHMRVH�VNDOơVH�ULERV�\UD�
QXR���LNL�����EDODL�DSVNDLþLXRMDPL�WDLS�

1HLJLDPDV� DIHNWDV� ±� ��� ��� ��� ��� ��� ��� LU� ��� NODXVLPǐ�
DWVDN\Pǐ�VXPD�

6RFLDOLQLV� YDUå\PDVLV� ±� �� >DWYLUNãWLQLV� YHUWLQLPDV@�� ��
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$VPHQ\EơV�'�WLSDV�QXVWDWRPDV��NDL�LU�QHLJLDPR�DIHNWR��LU�
VRFLDOLQLR�YDUå\PRVL�VNDOLǐ�EDODL�\UD�O\JǌV�LU�GDXJLDX�NDLS����

'LVNXVLMD�� $VPHQ\EơV� WLSR� QXVWDW\PDV� \SDþ� VYDUEXV�
SDFLHQWDPV�� VHUJDQWLHPV� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV�
OLJRPLV��3VLFKRORJLQLV�VWUHVDV�\UD�VXVLMĊV�VX�GLGHVQH�LãHPLQơV�
ãLUGLHV� OLJRV� UL]LND� >�@�� 0RNVOLQLDLV� W\ULPDLV� ƳURG\WD�� NDG�
DVPHQ\EơV�'�WLSR�SDFLHQWDPV�\UD�GLGHVQơ�EORJǐ�OLJRV�EDLJþLǐ�
UL]LND��ƳVNDLWDQW�GLGHVQƳ�PLUWLQJXPą�QXR�LãHPLQơV�ãLUGLHV�OLJRV�
>����@��QHWJL�SR�YDLQLNLQLǐ�DUWHULMǐ�SOơWLPR�YDLVWXV�LãVNLULDQþLDLV�
VWHQWDLV� >�@�� 9LHQD� Lã� GLGHVQLR� PLUWLQJXPR� SULHåDVþLǐ� JDOơWǐ�
EǌWL�WDL��MRJ�DVPHQ\EơV�'�WLSR�SDFLHQWDL�EORJLDX�ODLNRVL�J\G\PR�
QXURG\Pǐ�>�@��%H�WR��ãLHPV�SDFLHQWDPV�\UD�GLGHVQơ�SRWUDXPLQLR�
VWUHVR�>�@�LU�J\Y\ELQLR�LãVHNLPR�>�@�UL]LND��$VPHQ\EơV�'�WLSDV�
\UD� VXVLMĊV� VX� EORJHVQH� J\YHQLPR� NRN\EH�� DWVLåYHOJLDQW� Ƴ�
GHPRJUD¿QHV� LU� NOLQLNLQHV� FKDUDNWHULVWLNDV�� ƳVNDLWDQW� NDLULRMR�
VNLOYHOLR�GLVIXQNFLMą�LU�1<+$�IXQNFLQHV�NODVHV�>�@�

/,7(5$7ǋ5$

��� 'HQROOHW�-��5RPERXWV�+��*LOOHEHUW�7&��%UXVWVDHUW�'/��6\V�68��%UXWVDHUW�'/��HW�DO��3HUVRQDOLW\�
DV�LQGHSHQGHQW�SUHGLFWRU�RI�ORQJ�WHUP�PRUWDOLW\�LQ�SDWLHQWV�ZLWK�FRURQDU\�KHDUW�GLVHDVH��/DQFHW�
������������±����

��� 'HQROOHW� -�� '6���� VWDQGDUW� DVVHVVPHQW� RI� QHJDWLYH� DIIHFWLYLW\�� VRFLDO� LQKLELWLRQ�� DQG� W\SH� '�
SHUVRQDOLW\��3V\FKRVRPDWLF�PHGLFLQH�����������±���

��� .RS�:-��&KURQLF�DQG�DFXWH�SV\FKRORJLFDO� ULVN� IDFWRUV� IRU�FOLQLFDO�PDQLIHVWDWLRQV�RI�FRURQDU\�
DUWHU\�GLVHDVH��3V\FKRVRP�0HG������������±����

��� 'HQROOHW� -�� 6\V� 68�� %UXWVDHUW� '/�� 3HUVRQDOLW\� DQG� PRUWDOLW\� DIWHU� P\RFDUGLDO� LQIDUFWLRQ��
3V\FKRVRP�0HG������������±����

��� 3HGHUVHQ� 66�� /HPRV� 3$�� YDQ� 9RRUHQ� 35�� /LX� 7.�� 'DHPHQ� -�� (UGPDQ� 5$�� HW� DO�� 7\SH� '�
SHUVRQDOLW\� SUHGLFWV� GHDWK� RU�P\RFDUGLDO� LQIDUFWLRQ� DIWHU� EDUH�PHWDO� VWHQW� RU� VLUROLPXVHOXWLQJ�
VWHQW� LPSODQWDWLRQ�� D� 5DSDP\FLQ�(OXWLQJ� 6WHQW� (YDOXDWHG�$W� 5RWWHUGDP� &DUGLRORJ\� +RVSLWDO�
�5(6($5&+��UHJLVWU\�VXE�VWXG\��-�$P�&ROO�&DUGLRO������������±�����

��� :LOOLDPV�/��2¶&RQQRU�5&��*UXEE�1��2¶&DUURO�5��7\SH�'�SHUVRQDOLW\�SUHGLFWV�SRRU�PHGLFDWLRQ�
DGKHUHQFH�LQ�P\RFDUGLDO�LQIDUFWLRQ�SDWLHQWV��3V\FKRO�+HDOWK���������±���

��� 3HGHUVHQ�66��'HQROOHW�-��9DOLGLW\�RI�WKH�7\SH�'�SHUVRQDOLW\�FRQVWUXFW�LQ�'DQLVK�SRVW�0,�SDWLHQWV�
DQG�KHDOWK\�FRQWUROV��-�3V\FKRVRP�5HV������������±����

��� 3HGHUVHQ�66��0LGGHO�%��,QFUHDVHG�YLWDO�H[KDXVWLRQ�DPRQJ�7\SH�'�SDWLHQWV�ZLWK�LVFKHPLF�KHDUW�
GLVHDVH��-�3V\FKRVRP�5HV������������±����

��� 6FKLIIHU�$$��3HGHUVHQ�66��:LGGHUVKRYHQ� -:��'HQROOHW� -��7\SH�'�SHUVRQDOLW\� DQG� GHSUHVVLYH�
V\PSWRPV�DUH�LQGHSHQGHQW�SUHGLFWRUV�RI�LPSDLUHG�KHDOWK�VWDWXV�LQ�FKURQLF�KHDUW�IDLOXUH��(XURSHDQ�
-RXUQDO�RI�+HDUW�)DLOXUH������������±����
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7H]ơV

0LHJR�NRN\EơV��NYơSDYLPR�VXWULNLPǐ�EHL�NDUGLRYDVNXOLQơV�SDWRORJLMRV�
\SDWXPDL�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�SULNODXVRPDL�QXR�NUDXMR�

SULVRWLQLPR�GHJXRQLPL�SRN\þLǐ�PLHJR�PHWX
$XGULXV�$/21'(5,6��$XUHOLMD�32'/,36.<7Ơ��*LHGULXV�9$521(&.$6��-XOLMD�%52ä$,7,(1Ơ��

5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������D�X�G�U�L�X�V�D�#�N�W�O���P�L�L���O�W

7LNVODV��ƲYHUWLQWL�PLHJR�VWUXNWǌURV�LU�NYơSDYLPR�VXWULNLPǐ�\SDWXPXV�SULNODXVRPDL�QXR�NUDXMR�SULVRWLQLPR�GHJXRQLPL�
VXPDåơMLPR�G\GåLR�PLHJR�PHWX�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�

0HWRGDL��%XYR�LãWLUWL�����SDFLHQWDL��DPåLDXV�YLGXUNLV�����P���LQWHUYDODV���±���PHWDL���VHUJDQW\V�NRURQDULQH�ãLUGLHV�OLJD�
�.â/���Lã�NXULǐ�����Y\UDL�������SURF���DPåLDXV�YLGXUNLV������P�����±���P����LU�����PRWHU\V�������SURF���DPåLDXV�YLGXUNLV������
P���������P����9LVLHPV�WLULDPLHVLHPV�EXYR�DWOLNWDV�SROLVRPQRJUD¿QLV� W\ULPDV�Ä$OLFH��³�DSDUDWǌUD��0LHJR�VWDGLMRV�QXVWDW\WRV�
YL]XDOLDL��SDJDO�$��5HFKWVFKDIIHQ�LU�$��.DOHV�NULWHULMXV���������ƲYHUWLQDQW�NDUGLRYDVNXOLQĊ�EǌNOĊ��NLHNYLHQDV�OLJRQLV�EXYR�LãWLUWDV�
NOLQLNLQLDLV� W\ULPR�PHWRGDLV�� � %XYR� DQDOL]XRWRV� �� WLULDPǐMǐ� JUXSơV�� WLULDPLHML�� NXULHPV� EXYR� QXVWDW\WDV� NUDXMR� SULVRWLQLPR�
GHJXRQLPL� �NLHNLR��6S2���VXPDåơMLPDV����SURF�� ���JUXSơ��� WLULDPLHML�NXULHPV�EXYR�QXVWDW\WDV�NUDXMR�SULVRWLQLPR�GHJXRQLPL��
NLHNLR��6S2���VXPDåơMLPDV�!��LU�����SURF�� ���JUXSơ��� �EHL� WLULDPLHML��NXULHPV�EXYR�QXVWDW\WDV�NUDXMR�SULVRWLQLPR�GHJXRQLPL��
NLHNLR��6S2���VXPDåơMLPDV�����SURF�����JUXSơ���3LUPąMą�WLULDPǐMǐ�JUXSĊ�VXGDUơ�����.â/�VHUJDQW\V�SDFLHQWDL��DPåLDXV�YLGXUNLV�
�����P���Lã�NXULǐ�����Y\UDL�������SURF����DPåLDXV�YLGXUNLV������P��LU�����PRWHUǐ�������SURF����DPåLDXV�YLGXUNLV������P��$QWUąMą�
WLULDPǐMǐ�JUXSĊ�VXGDUơ������SDFLHQWDL��NXULǐ�DPåLDXV�YLGXUNLV������P���Lã�NXULǐ����Y\UDL�������SURF����DPåLDXV�YLGXUNLV������P��LU�
���PRWHU\V�������SURF����DPåLDXV�YLGXUNLV������P��7UHþLąMą�WLULDPǐMǐ�JUXSĊ�VXGDUơ�����SDFLHQWDL��NXULǐ�DPåLDXV�YLGXUNLV������P���
Lã�NXULǐ����Y\UDL�������SURF����DPåLDXV�YLGXUNLV������P��LU���PRWHU\V�������SURF����DPåLDXV�YLGXUNLV������P��3HUVLUJĊ�PLRNDUGR�
LQIDUNWX�EXYR������������SURF���DVPXR�Lã�SLUPRVLRV�WLULDPǐMǐ�JUXSơV������������SURF���DVPHQ\V��Lã�DQWURVLRV�WLULDPǐMǐ�JUXSơV�EHL�
���DVPHQǐ�Lã�WUHþLRVLRV�WLULDPǐMǐ�JUXSơV�DWLWLQNDPDL���6WDWLVWLQHL�GXRPHQǐ�DQDOL]HL�EXYR�QDXGRMDPL�VWDWLVWLQLDL�SURJUDPǐ�SDNHWDL�
³6WDWLVWLND´�LU�³6366´��
� 5H]XOWDWDL��1XVWDW\WD��NDG�EHQGUDMDPH�PLHJR�ODLNH�WLULDPLHVLHPV�YLVRVH�JUXSơVH�Y\UDXMD�OơWRMR�PLHJR���LU���D�VWDGLMRV��
NXULǐ�GDOLV� � VXGDUR�������������SURF���EHQGURMR�PLHJR� ODLNR���JUXSơMH�VX�6S2��VXPDåơMLPX����SURF�� � � ������������SURF�����
JUXSơMH��NXU�6S2��VXPDåơMLPDV�EXYR�!��LU�����SURF��LU�������������SURF�����JUXSơMH�NXU�6S2��VXPDåơMLPDV�EXYR������SURF���âLǐ�
PLHJR�VWDGLMǐ�VDQW\NLQơ�GDOLV�VWDWLVWLãNDL�UHLNãPLQJDL�VN\UơVL�WDUS���LU���WLULDPǐMǐ�JUXSLǐ��6WDWLVWLãNDL�UHLNãPLQJDL�QHVLVN\Uơ�LU�
EHQGURMR�PLHJR�ODLNR�WUXNPơ�YLVRVH��WLULDPǐMǐ�JUXSơVH��DWLWLQNDPDL���RMH�JUXSơMH��������������PLQ�������RMH�JUXSơMH��������������
PLQ���LU���RMH�JUXSơMH��������������PLQ����$QDOL]XRMDQW�DNW\YLRMR�PLHJR�WUXNPơV�GDOƳ�EHQGUDMDPH�PLHJR�ODLNH�QXVWDW\WD��NDG�
��RMH�WLULDPǐMǐ�JUXSơMH�ML�VXGDUơ������������SURF������RMH�JUXSơMH������������SURF������RMH�JUXSơMH������������SURF����6WDWLVWLãNDL�
UHLNãPLQJDL�VN\UơVL�WLN���RV�LU���RV�WLULDPǐMǐ�JUXSLǐ�DNW\YLRMR�PLHJR�WUXNPơV�GDO\V�EHQGUDMDPH�PLHJR�ODLNH��/ơWRMR�PLHJR���
LU���VWDGLMǐ�GDOLV�EHQGUDMDPH�PLHJR�ODLNH�WLULDPǐMǐ�JUXSơVH�EXYR�DWLWLQNDPDL���RMH�JUXSơMH�������������SURF������RMH�JUXSơMH�
�����������SURF������RMH�JUXSơMH������������SURF���LU�VWDWLVWLãNDL�UHLNãPLQJDL�QHVLVN\Uơ��6WHEơWDV�VWDWLVWLãNDL�UHLNãPLQJDL�GLGHVQLV�
PLHJR�VWDGLMǐ�NLWLPR�VNDLþLXV���RMH��������������WLULDPǐMǐ�JUXSơMH�VX�GLGåLDXVLX�6S2��VXPDåơMLPX��O\JLQDQW�VX�PLHJR�VWDGLMǐ�
NLWLPR� VNDLþLXPL� ��RV� � ������������� LU� ��RV� ������������� JUXSLǐ� WLULDPLHVLHPV�� �$SQơMRV� LQGHNVDV� YLVRV� WLULDPǐMǐ� JUXSơVH�
VWDWLVWLãNDL�UHLNãPLQJDL�VN\UơVL�LU�EXYR�DWLWLQNDPDL����RMH�WLULDPǐMǐ�JUXSơMH�����������YDO������RMH�WLULDPǐMǐ�JUXSơMH�����������
YDO������ WLULDPǐMǐ�JUXSơMH� ������������YDO����6WDWLVWLãNDL� UHLNãPLQJL� VNLUWXPDL�QXVWDW\WL� LU�KLSRSQơMRV� LQGHNVR��NXULV�PDåơMDQW�
6S2��WLULDPǐMǐ�JUXSơVH�GLGơMD�LU���RMH�JUXSơMH�VXGDUR�����������YDO������RMH�JUXSơMH�����������YDO������RMH�JUXSơMH�������������
YDO���DWLWLQNDPDL��

� ,ãYDGRV��ä\PHVQLV�NUDXMR�SULVRWLQLPR�GHJXRQLPL�VXPDåơMLPDV�QDNWLHV�PLHJR�PHWX�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�
JDOL�EǌWL�VXVLHWDV�VX�EORJHVQH�REMHNW\YLDL�ƳYHUWLQWD�PLHJR�NRN\EH��.UDXMR�SULVRWLQLPR�GHJXRQLPL�PDåơMLPDV�QDNWLHV�PLHJR�PHWX�
VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�JDOL�WXUơWL�U\ãƳ�VX�NDUGLRYDVNXOLQơV�SDWRORJLMRV�VXQNXPX�
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/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

6SRUWLQLQNǐ�NDLULRMR�VNLOYHOLR�HFKRNDUGLRJUD¿QLǐ�URGLNOLǐ�SURJQRVWLQLDL�
YHLNVQLDL

$OGRQD�%$57.(9,ý,(1Ơ��1LMROơ�5$â.$86.,(1Ơ��-XOLMD�%52ä$,7,(1Ơ
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������D�O�G�R�Q�D�E�D�U�#�\�D�K�R�R���F�R�P

� 7LNVODV�� 1XVWDW\WL� YHLNVQLXV�� WXULQþLXV� ƳWDNRV� VSRUWLQLQNǐ� LU� NRQWUROLQơV� JUXSơV� WLULDPǐMǐ� NDLULRMR� VNLOYHOLR� �.6��
HFKRNDUGLRJUD¿QLDPV��URGLNOLDPV�
� .RQWLQJHQWDV�LU�PHWRGDL��,ãWLUWL�����Y\ULãNRVLRV�O\WLHV���±���PHWǐ�VSRUWLQLQNDL�����������SURF���Lã�Mǐ�EXYR�NUHSãLQLQNDL��
���������SURF���±�LUNOXRWRMDL��DNDGHPLQLV�LUNODYLPDV��EHL����������SURF���±�GYLUDWLQLQNDL��$WOLNWL�W\ULPDL��DQWURSRPHWULQLDL��VYRULV��
ǌJLV��NǌQR�SDYLUãLDXV�SORWDV�±�.33���NDLULRMR�VNLOYHOLR�HFKRNDUGLRJUD¿QLDL�URGLNOLDL���YHORHUJRPHWULQLV�W\ULPDV��.DLULRMR�VNLOYHOLR�
PLRNDUGR�PDVơ� �.600�� DSVNDLþLXRWD� WDLNDQW� 3HQQ� NRQYHQFLMRMH� SULLPWą�5��%��'HYHUHX[� �/DQJ�� ������ IRUPXOơV� NRUHNFLMą��
.RQWUROLQĊ�JUXSĊ�VXGDUơ�WR�SDWLHV�DPåLDXV�LU�O\WLHV�����VYHLNL�QHVSRUWXRMDQW\V�YDLNDL�LU�SDDXJOLDL�
5H]XOWDWDL��'DXJLDPDWơV�WLHVLQơV�UHJUHVLMRV�UH]XOWDWDL��ƳYHUWLQXV�DPåLǐ��ǌJƳ��VYRUƳ��.33��WUHQLUDYLPRVL�NUǌYƳ��WUHQLUDYLPRVL�WUXNPĊ��
VSRUWR�ãDNą��VLVWROLQƳ�NUDXMRVSǌGƳ�UDP\EơV�LU�¿]LQLR�NUǌYLR�PHWX��SDWHLNWL�OHQWHOơMH�

�/�H�Q�W�H�O�¡���9HLNVQLDL��WXULQW\V�ƳWDNRV�VSRUWLQLQNǐ�NDLULRMR�VNLOYHOLR�HFKRNDUGLRJUD¿QLDPV�URGLNOLDPV

5RGLNOLV 0RGHOLV
5HJUHVLMRV�NRH¿FLHQWDL

S 0RGHOLR�5���SURF�
% �6���(���% %HWD

.6�00��J
�.RQVWDQWơ� ±������� ������ �������

����$PåLXV��P� ������ ����� ����� �������
6YRULV��NJ ����� ����� ����� �������

.686��PP
�.RQVWDQWơ� ����� ����� �����

5� ����$PåLXV��P� ����� ����� ����� �������
.33��NJ�P� ����� ����� ����� �����

763��PP
�.RQVWDQWơ� ����� ����� �����

5� ����$PåLXV��P� ����� ����� ����� �������
7UHQLUDYLPRVL�NUǌYLV��YDO��VDY� ����� ����� ����� �����

.6*'G��PP

�.RQVWDQWơ� ������ ����� �������

5� ����
$PåLXV��P� ����� ����� ����� �������
6YRULV��NJ ����� ����� ����� �������
6SRUWR�ãDND ����� ����� ����� �������
7UHQLUDYLPRVL�NUǌYLV��YDO��VDY� ±����� ����� ±����� �����

'DXJLDPDWơ� WLHVLQơ� UHJUHVLMD�� ƳYHUWLQXV� DPåLǐ�� ǌJƳ�� VYRUƳ�� NǌQR�SDYLUãLDXV� SORWą�� WUHQLUDYLPRVL� NUǌYƳ�� WUHQLUDYLPRVL� WUXNPĊ�� VLVWROLQƳ� NUDXMRVSǌGƳ� UDP\EơV� LU�
PDNVLPDODXV�¿]LQLR�NUǌYLR�PHWX��VSRUWR�ãDNą�EHL�MXQJWLQƳ�SRå\PƳ�±�DPåLXV
�WUHQLUDYLPRVL�WUXNPơ��5��±�NRUHJXRWDV�GHWHUPLQDFLMRV�NRH¿FLHQWDV��%�±�UHJUHVLMRV�
O\JWLHV�NRH¿FLHQWDV���E������WLHVLQơV�UHJUHVLMRV�VWDQGDUWL]XRWDV�NRH¿FLHQWDV��6�(��±�VWDQGDUWLQơ�SDNODLGD�
.600�±�.6�PLRNDUGR�PDVơ��.686�±�.6�XåSDNDOLQơV�VLHQHOơV�VWRULV�GLDVWROơMH��.6*'G�±�.6�JDOLQLV�GLDVWROLQLV�G\GLV��763�±�WDUSVNLOYHOLQơV�SHUWYDURV�VWRULV�
GLDVWROơMH�

1XR�WUHQLUDYLPRVL�NUǌYLR�SULNODXVơ�VSRUWLQLQNǐ�.6*'G�LU�763��QXR�VSRUWR�ãDNRV�±�.6*'G��QXR�.33�±�.686�VWRULV��
7UHQLUDYLPRVL�WUXNPơ��6$.6�UDP\EơV�EHL�PDNVLPDODXV�NUǌYLR�PHWX�UHLNãPLQJRV�ƳWDNRV�.6�HFKRNDUGLRJUD¿QLDPV�URGLNOLDPV�
QHWXUơMR��/HQWHOơ���.RQWUROLQơV�JUXSơV�YLVL�HFKRNDUGLRJUD¿QLDL�URGLNOLDL�SULNODXVơ�QXR�DPåLDXV� LU�.33��.UHSãLQLQNǐ�.6�00�
EXYR�VXVLMXVL�VX�DPåLXPL��VYRULX�EHL�WUHQLUDYLPRVL�WUXNPH��.686�±�VX�WUHQLUDYLPRVL�NUǌYLX�LU�.33��763�LU�.6*'G�±�VX�.33��
'YLUDWLQLQNǐ�.600�LU�.6*'G�SULNODXVơ�QXR�DPåLDXV�LU� WUHQLUDYLPRVL�WUXNPơV��763�±�QXR�DPåLDXV�LU� WUHQLUDYLPRVL�NUǌYLR��
.686�±�QXR�DPåLDXV��,UNOXRWRMǐ�.6�HFKRNDUGLRJUD¿QLDL�URGLNOLDL��763��.6*'G��.686��.6�00��SULNODXVơ�WLN�QXR�DPåLDXV�

,ãYDGD��1HSULNODXVRPL� YHLNVQLDL�� WXUơMĊ� ƳWDNRV� VSRUWLQLQNǐ� NDLULRMR� VNLOYHOLR� HFKRNDUGLRJUD¿QLDPV� URGLNOLDPV�� EXYR�
DPåLXV��NǌQR�VYRULV��NǌQR�SDYLUãLDXV�SORWDV��WUHQLUDYLPRVL�NUǌYLV��WUHQLUDYLPRVL�WUXNPơ�EHL�VSRUWR�ãDND��6LVWROLQLV�NUDXMRVSǌGLV�
UDP\EơV�LU�PDNVLPDODXV�¿]LQLR�NUǌYLR�PHWX�UHLNãPLQJRV�ƳWDNRV�QHWXUơMR
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/LJRQLǐ�SR�ǌPLQLR�PLRNDUGR�LQIDUNWR�¿]LQLR�SDMơJXPR�DWVLJDYLPą�OHPLDQW\V�
YHLNVQLDL

-XOLMD�%52ä$,7,(1Ơ��9DLGXWơ�*(/ä,1,(1Ơ��-RQDV�-8â.Ơ1$6��,QJD�'821Ơ/,(1Ơ��(OHQD�%29,1$
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������M�E�U�R�#�N�W�O���P�L�L���O�W

� )L]LQLV�SDMơJXPDV��)3��\UD�VYDUEXV�VHUJDQþLǐMǐ�ãLUGLHV�LU�NUDXMDJ\VOLǐ�OLJRPLV�SURJQRVWLQLV�å\PXR�EHL�YDOLGXV�,â/�LãHLþLǐ�
SUHGLNWRULXV��1XVWDW\WD��NDG�OLJRQLǐ�VX�VXPDåLQWX�)3�SDMơJXPX��SURJQR]ơ�\UD�EORJHVQơ��0RNVOLQơVH�SXEOLNDFLMRVH�QDJULQơMDPL�
OLJRQLǐ�SR�ǋ.,�VXPDåLQWR�¿]LQLR�SDMơJXPR�PHFKDQL]Pǐ�YHLNVQLDL��NDLS�JUƳåWDPRML�LãHPLMD��SHULIHULQơV�DGDSWDFLMRV�VXWULNLPDL��
VXPDåLQWDV�ãLUGLHV�ULWPR�YDULDELOXPDV�NUǌYLR�PHWX��NDLULRMR�VNLOYHOLR�IXQNFLMD�EHL�XåGHJLPLQLDL�å\PHQ\V�

7LNVODV��,ãQDJULQơWL�OLJRQLǐ�SR�ǌPLQLR�PLRNDUGR�LQIDUNWR�¿]LQƳ�SDMơJXPą�OHPLDQþLXV�YHLNVQLXV�DQWUDPH�WUXPSDODLNơV����
VDY����UHDELOLWDFLMRV�HWDSH��
� 0HWRGDL��6NHUVSMǌYLR�W\ULPH�QDJULQơMDPL�����OLJRQLǐ�SR�ǌPLQLR�0,�GXRPHQ\V��-LHPV�LãWLUWD�NOLQLNLQơ�EǌNOơ��DWOLNWD�
HFKRNDUGLRVNRSLMD��R�YHORHUJRPHWULMD��GLGLQDQW�NUǌYƳ����:�NDV���PLQ����ãLUGLHV�ULWPR�YDULDELOXPDV��â59��UDP\EơMH��LãVNLULDQW�
â59�GDåQXPLQHV�LU�VSHNWULQHV�FKDUDNWHULVWLNDV��EHL�¿]LQLR�NUǌYLR�PHWX��â59�3RLQFDUH�GLDJUDPRV��LU�QHULPR�GHSUHVLMRV�VLPSWRPǐ�
YHUWLQLPDV�� QDXGRMDQW� +$'� LQVWUXPHQWą�� DWOLNWL� �� NDUWXV� ±� SULHã� LU� SR� WUXPSDODLNơV� NDUGLRORJLQơV� UHDELOLWDFLMRV� SURJUDPRV��
5HDELOLWDFLMRV�SURJUDPą�VXGDUơ�VWDQGDUWLQơV�¿]LQơV��PRQLWRUXRMDPRV���SVLFKRORJLQơV�UHDELOLWDFLMRV��UL]LNRV�YHLNVQLǐ�NRUHNFLMRV�LU�
PRN\PR�VHVLMRV�GHGDPRVLRV��0��)��3LHSROL��8��&RUUD��:��%HQ]HU�HW�DO��*XLGHOLQH��������

5H]XOWDWDL��$QDOL]XRWD�Ƴ�W\ULPą�ƳWUDXNWǐ�����OLJRQLǐ�SR�ǌPLQLR�0,�GHPRJUD¿QLDL��NOLQLNLQơV�EǌNOơV��HFKRNDUGLRVNRSLMRV�
LU�â59�UDP\EơMH� LU�9(0�PHWX�EHL�SVLFKRHPRFLQơ�EǌNOơV�GXRPHQ\V�� ƳYHUWLQWL�PDåGDXJ�SR���VDY�� LU�NDUWRWLQDL�SR���VDY��QXR�
ǌPLQLR�0,�SUDGåLRV��7LULDPǐMǐ�DPåLDXV�YLGXUNLV����������P���Lã�Mǐ������SURF��Y\Uǐ�LU������SURF��PRWHUǐ��7LULDPǐMǐ������SURF��
WXUơMR�SULHNLQƳ�0,�������SURF��±�NUǌWLQơV�DQJLQRV�VLPSWRPǐ��âLUGLHV�QHSDNDQNDPXPR�.LOOLS�,�NODVơ�QXVWDW\WD�����������SURF����
.LOOLS���,,�±����������SURF���OLJRQLǐ������������SURF���OLJRQLDPV�EXYR�DWOLNWD�SHUNXWDQLQơ�NRURQDULQơ�LQWHUYHQFLMD�LU�VWHQWDYLPDV��
.DLULRMR�VNLOYHOLR�LãPHWLPR�IUDNFLMD�JUXSơMH�EXYR����������SURF��)L]LQLV�SDMơJXPDV��)3��SULHã�UHDELOLWDFLMą�EXYR���������0(7��
SR�UHDELOLWDFLMRV�)3�SDGLGơMR�LNL���������0(7��S��������3R�UHDELOLWDFLMRV�UDP\EơMH�ãLUGLHV�ULWPR�YDULDELOXPR��â59��URGLNOLDL�
QHNLWR��WDþLDX�UHLNãPLQJDL�SDGLGơMR�9(0�3RLQFDUH�URGLNOLDL��55PLQ��ı55�LU�ǻ555��URGDQW\V�FKURQRWURSLQơV�IXQNFLMRV�LU�UHÀHNVLQơV�
UHJXOLDFLMRV� DWVLJDYLPą��1DXGRMDQW� GDXJLDPDWơV� WLHVLQơV� UHJUHVLMRV� DQDOL]Ċ� �HQWHU�PHWRGDV��� NDL� QHSULNODXVRPDLV� NLQWDPDLVLDLV�
ƳWUDXNWL� O\WLV�� DPåLXV��.LOOLS�NODVơV��NUǌWLQơV�DQJLQD��â1�VWDGLMRV��KLSHUWHQ]LMD��&'��HFKRNDUGLRJUD¿MRV��â59�UDP\EơMH��9(0�
PHWX�URGLNOLDL�EHL�QHULPR�LU�GHSUHVLMRV�VLPSWRPDL��6XGDU\WXRVH���PRGHOLXRVH��5� ������QXVWDW\WD��NDG�)3�XL�SULHã�UHDELOLWDFLMą�
UHLNãPLQJRV� ƳWDNRV� WXUL�.LOOLS�NODVơV��HFKRNDUGLRVNRSLMRV� URGPHQ\V�±�763��.6*67��.3��.3,�� LU�GLGåLDXVLDV�â5�GDåQLV�9(0�
PHWX��3R�WUXPSDODLNơV�UHDELOLWDFLMRV�)3�DWVLJDYLPXL�UHLNãPLQJRV�ƳWDNRV�WXUL�HFKRNDUGLRVNRSLMRV�URGPHQ\V��763��.3��.3,��â59�
¿]LQLR�WHVWR�PHWX�LU�GHSUHVLMRV�VLPSWRPǐ�LãUHLNãWXPDV��OHQWHOơ���7UXPSDODLNơV�NDUGLRORJLQơV�UHDELOLWDFLMRV�PHWX�QXVWDW\WDV�¿]LQLR�
SDMơJXPR�GLGơMLPDV��)3SR±)3SULHã�)3SULHã�[�����SURF���LNL����SURF������������SURF����1DXGRMDQW�GDXJLDPDWơV�WLHVLQơV�UHJUHVLMRV�
�VWHSZLVH��DQDOL]Ċ�QXVWDW\WD��NDG�)3�GLGơMLPXL��5� ������UHLNãPLQJRV�ƳWDNRV�WXUơMR�)3�SULHã�UHDELOLWDFLMą���E� �������S�����������
ãLUGLHV�QHSDNDQNDPXPDV���E �������S���������3RLQFDUH�ı55�GR]XRWR�¿]LQLR�NUǌYLR�WHVWR�PHWX���E ������S��������LU�â5�GDåQLV�
ULELQLR�NUǌYLR�PHWX���E �������S��������SURJUDPRV�SUDGåLRMH�

7H]ơV

�/�H�Q�W�H�O�¡��� )L]LQƳ� SDMơJXPą� SULHã� �)3SULHã�� LU� SR� �)3SR�� UHDELOLWDFLMRV� ƳWDNRMDQW\V� UHLNãPLQJL� YHLNVQLDL� QXVWDW\WL� QDXGRMDQW� GDXJLDPDWĊ�
UHJUHVLQĊ�DQDOL]Ċ��HQWHU�PHWRGDV��

5HLNãPLQJRV�GHWHUPLQDQWơV�ȕ��S�
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,ãYDGD��/LJRQLǐ�SR�ǌPLQLR�0,�¿]LQLR�SDMơJXPR�DWVLJDYLPXL�SR�WUXPSDODLNơV�UHDELOLWDFLMRV�SURJUDPRV�UHLNãPLQJRV�ƳWDNRV�
WXUL�NDLULRMR�SULHãLUGåLR��WDUSSULHãLUGLQơV�SHUWYDURV��3RLQFDUH�ãLUGLHV�ULWPR�YDULDELOXPR��GLGåLDXVLR�â5�GDåQLR�YHORHUJRPHWULMRV�
PHWX�G\GåLDL�LU�GHSUHVLMRV�VLPSWRPǐ�LãUHLNãWXPDV��)L]LQLR�SDMơJXPR�GLGơMLPXL�DQWURMR�UHDELOLWDFLMRV�HWDSR�PHWX��UHLNãPLQJRV�
ƳWDNRV� WXUL�SULHã�UHDELOLWDFLMą�QXVWDW\WL�¿]LQLR�SDMơJXPR�O\JLV��ãLUGLHV�QHSDNDQNDPXPR�SRå\PLDL��ãLUGLHV�ULWPR�YDULDELOXPR�LU�
SLNLQLR�â5�GDåQLR�URGLNOLDL�YHORHUJRPHWULMRV�PHWX��
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/LJRQLǐ��VHUJDQþLǐ�NRURQDULQH�ãLUGLHV�OLJD�LU�GDO\YDXMDQþLǐ�UHDELOLWDFLMRV�
SURJUDPRMH��QXRYDUJLR�VąYHLND�VX�HPRFLQH�LU�¿]LQH�EǌNOH�

$GRPDV�%81(9,ý,86��$OELQDV�67$1.86��-XOLMD�%52ä$,7,(1Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������U�R�E�#�N�W�O���P�L�L���O�W

� .RURQDULQơ� ãLUGLHV� OLJD� \UD� SLUPDXMDQWL�PLUWLHV� LU� QHJDOLRV� SULHåDVWLV� SDVDXO\MH��1XRYDUJLV� \UD� YLHQDV� GDåQLDXVLǐ� LU�
QHPDORQLDXVLǐ�VLPSWRPǐ��SDYHLNLDQWLV�GDXJHOƳ�OLJRQLǐ��VHUJDQþLǐ�NRURQDULQH�ãLUGLHV�OLJD��'HSUHVLMRV�LU�QHULPR�VLPSWRPDL�WDLS�SDW�
GDåQDL�VXWLQNDPL�VHUJDQW�NRURQDULQH�ãLUGLHV�OLJD�LU�JDOL�EǌWL�VXVLMĊ�VX�QXRYDUJLX��

7LNVODV��LãWLUWL�OLJRQLǐ�VHUJDQþLǐ�NRURQDULQH�ãLUGLHV�OLJD�LU�GDO\YDXMDQþLǐ�NDUGLRORJLQơMH�UHDELOLWDFLMRV�SURJUDPRMH�QXRYDUJLR�
LU�HPRFLQơV�EHL�¿]LQơV�EǌNOơV�VąYHLNą��

.RQWLQJHQWDV�LU�PHWRGDL��7\ULPR�JUXSĊ�VXGDUơ�OLJRQLDL��NXULHPV�GLDJQR]XRWD�NRURQDULQơ�ãLUGLHV�OLJD�LU�NXULH�SULHã�GYL�
VDYDLWHV�SDW\Uơ�ǌPLQƳ�PLRNDUGR�LQIDUNWą�DUED�ǌPLQƳ�NUǌWLQơV�DQJLQRV�HSL]RGą�������OLJRQLǐ�VXWLNR�GDO\YDXWL�W\ULPH��3HU�WULV�GLHQDV�
SR� DWY\NLPR� Ƴ� UHDELOLWDFLMRV�NOLQLNą�YLVLHPV� OLJRQLDPV�EXYR� DWOLNWL� VHNDQW\V� W\ULPDL�� Lã�PHGLFLQLQơV�GRNXPHQWDFLMRV� VXULQNWL�
VRFLRGHPRJUD¿QLDL� LU� NOLQLNLQLDL� GXRPHQ\V�� ƳYHUWLQD� IXQNFLQơ� EǌNOơ� SDJDO�1â$� IXQNFLQHV� NODVHV�� ƳYHUWLQWD� NUǌWLQơV� DQJLQRV�
NODVơ��QDXGRMDQW�GDXJLDGLPHQVLQƳ�QXRYDUJLR�LQYHQWRULǐ��0),�����ƳYHUWLQWDV�SDFLHQWǐ�VXEMHNW\YXV�QXRYDUJLV��QDXGRMDQW�OLJRQLQơV�
QHULPR�LU�GHSUHVLMRV�VNDOĊ��+$'6��ƳYHUWLQWL�GHSUHVLMRV�LU�QHULPR�VLPSWRPDL�

/LJRQLǐ�DPåLDXV�YLGXUNLV�EXYR����PHWDL�����SURF��EXYR�Y\UDL��PLRNDUGR�LQIDUNWą�EXYR�SDW\UĊ����SURF���NUǌWLQơV�DQJLQą���
���SURF��OLJRQLǐ��SLUPRML�1â$�IXQNFLQơ�NODVơ�QXVWDW\WD����SURF���DQWURML�±����SURF��LU�WUHþLRML�±����SURF��OLJRQLǐ��3LUPRML�NUǌWLQơV�
DQJLQRV� NODVơ� QXVWDW\WD� ��� SURF�� OLJRQLǐ�� DQWURML� ±� ��� SURF��� WUHþLRML� ±� �� SURF��&XNULQLR� GLDEHWR� DQDPQH]ơ� QXVWDW\WD� �� SURF��
OLJRQLǐ�����SURF��OLJRQLǐ�EXYR�J\G\WL�EHWD�EORNDWRULDLV�����SURF��OLJRQLǐ�QXVWDW\WDV�DXNãWDV�GHSUHVLMRV�VLPSWRPǐ�O\JLV��!���LU����
SURF��OLJRQLǐ�±�DXNãWDV�QHULPR�VLPSWRPǐ�O\JLV��!����6WDWLVWLãNDL�UHLNãPLQJL�QHSULNODXVRPL�QXRYDUJLR�SURJQRVWLQLDL�YHLNVQLDL�SDWHLNLDPL�
OHQWHOơMH�

/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

�/�H�Q�W�H�O�¡���6WDWLVWLãNDL�UHLNãPLQJL�QHSULNODXVRPL�QXRYDUJLR�SURJQRVWLQLDL�YHLNVQLDL��GDXJLDPDWơ�UHJUHVLMD�

5���S� $PåLXV ,ãVLODYLQLPDV .UǌWLQơV�DQJLQRV�
NODVơ

*\G\PDV�
�E��EORNDWRULDLV +$'6�GHSUHVLMD +$'6�

QHULPDV

%HQGUDV�
QXRYDUJLV

�����
������� � � �����

������� � �����
�������

�����
�������

)L]LQLV�
QXRYDUJLV

�����
������� � � �����

������� � �����
�������

�����
�������

3URWLQLV�
QXRYDUJLV

�����
������� � �����

������� � � �����
�������

�����
�������

0DåDV�
DNW\YXPDV

�����
������� � �����

������� � �����
�������

�����
�������

�����
�������

0DåD�
PRW\YDFLMD

�����
�������

����
�������

�����
������� � � �����

�������
�����
�������

,ãYDGRV��/LJRQLǐ� VHUJDQþLǐ� NRURQDULQH� ãLUGLHV� OLJD� VXEMHNW\YXV� QXRYDUJLV� \UD� VWLSULDL� VXVLMĊV� VX� GHSUHVLMRV� LU� QHULPR�
VLPSWRPDLV��6XEMHNW\YDXV�QXRYDUJLR�VąYHLND�VX�NRURQDULQơV�ãLUGLHV�OLJRV�VXQNXPX�\UD�VLOSQD�
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7H]ơV

0HWDEROLQLR�VLQGURPR�ƳWDND�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�J\YHQLPR�
NRN\EHL

,QJD�'821Ơ/,(1Ơ��$XUHOLMD�32'/,36.<7Ơ��0DUJDULWD�67$1,ǋ7Ơ��-XOLMD�%52ä$,7,(1Ơ��
5REHUWDV�%81(9,ý,86

�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������
�/�7�����������������H�O�����S�������L�Q�J�D�G�#�N�W�O���P�L�L���O�W

� 0HWDEROLQLV�VLQGURPDV�\UD�SODþLDL�SDVDXO\MH�SDSOLWXVL�VYHLNDWRV�SUREOHPD��7DL�JUXSơ�VSHFL¿QLǐ�UL]LNRV�YHLNVQLǐ��NXULH�
GLGLQD�ãLUGLHV�NUDXMDJ\VOLǐ�OLJǐ�EHL�HLOơV�NLWǐ�VXVLUJLPǐ�LãVLY\VW\PR�UL]LNą�LU�WXUL�ƳWDNRV�VX�VYHLNDWD�VXVLMXVLDL�J\YHQLPR�NRN\EHL��
� 7LNVODV�� ,ãQDJULQơWL� IDNWRULXV�� ƳWDNRMDQþLXV� J\YHQLPR� NRN\EĊ� VHUJDQWLHVLHPV� LãHPLQH� ãLUGLHV� OLJD� �,â/��� WXULQWLHPV�
PHWDEROLQƳ�VLQGURPą��06���
� 0HWRGDL��9LVLHPV� WLULDPLHVLHPV� EXYR� DWOLNWDV� LãVDPXV� NOLQLNLQLV� LãW\ULPDV�� ƳYHUWLQWL� VRFLRGHPRJUD¿QLDL� GXRPHQ\V��
0HWDEROLQLV� VLQGURPDV�EXYR�QXVWDW\WDV� UHPLDQWLV�1DFLRQDOLQơV�FKROHVWHUROLR�PRN\PR�SURJUDPRV�NULWHULMDLV� �1&(3�$73�,,,���
*\YHQLPR�NRN\Eơ� ƳYHUWLQWD��QDXGRMDQW� WUXPSą� VYHLNDWRV�DSNODXVRV� IRUPą� �6)������1HULPR� LU�GHSUHVLMRV� VLPSWRPDL� ƳYHUWLQWL��
QDXGRMDQW�OLJRQLQơV�QHULPR�LU�GHSUHVLMRV�VNDOĊ��+$'6���'HSUHVLMRV�VLPSWRPDL�ƳYHUWLQWL��QDXGRMDQW�%HNR�GHSUHVLMRV�VNDOĊ��%',���
� 5H]XOWDWDL��.RQWLQJHQWą�VXGDUơ�����VHUJDQW\V�,â/��Mǐ�DPåLDXV�YLGXUNLV������P��-ǐ�WDUSH���������SURF���Y\UDL�LU���������
SURF���PRWHU\V������OLJRQLDL�EH�06����������SURF���Y\UDL�LU��������SURF���PRWHU\V��LU�����OLJRQLDL�VX�06����������SURF���Y\Uǐ�LU�
�������SURF���PRWHU\V���06�EXYR�QXVWDW\WDV�UHLNãPLQJDL�GDåQLDX�PRWHULPV�����SURF���QHJX�Y\UDPV�����SURF����

/LJRQLDPV�VX�06�VWHEơWD�SDWLNLPDL�EORJHVQơ�J\YHQLPR�NRN\Eơ�¿]LQLR�DNW\YXPR�VULW\MH�QHJX�OLJRQLDPV�EH�06�������LU�
�������6HUJDQþLǐMǐ�,â/�Y\Uǐ�VX�06�JUXSơMH�J\YHQLPR�NRN\Eơ�¿]LQLR�DNW\YXPR�VULW\MH�EXYR�EORJHVQơ�QHJX�Y\Uǐ�EH�06�������LU�
�������6HUJDQþLǐMǐ�,â/�PRWHUǐ�VX�06�JUXSơMH�VWHEơWD�WHQGHQFLMD�GLGHVQLR�YHLNORV�DSULERMLPR�GơO�¿]LQLǐ�QHJDODYLPǐ��O\JLQDQW�VX�
PRWHULPLV�EH�06�������LU��������

1DJULQơMDQW� J\YHQLPR� NRN\EơV� URGLNOLǐ� SULNODXVRP\EĊ� QXR�06�NULWHULMǐ�� VWHEơWD�� NDG� VHUJDQþLǐ� ,â/� Y\Uǐ� ¿]LQLDP�
DNW\YXPXL�LU�EHQGUDP�VYHLNDWRV�YHUWLQLPXL�QHLJLDPRV�ƳWDNRV�WXUL�GLGHVQơ�OLHPHQV�DSLPWLV�LU�PDåHVQLV�GLGHOLR�WDQNLR�FKROHVWHUROLV��
R�HQHUJLQJXPXL�J\Y\ELQJXPXL�QHLJLDPRV�ƳWDNRV�WXUL�GLGHVQơ�OLHPHQV�DSLPWLV��6HUJDQþLǐ�,â/�PRWHUǐ�HQHUJLQJXPXL�J\Y\ELQJXPXL�
QHLJLDPRV�ƳWDNRV�WXUL�GLGHVQơ�OLHPHQV�DSLPWLV��

�/�H�Q�W�H�O�¡���*\YHQLPR�NRN\EơV�URGLNOLǐ�SULNODXVRP\Eơ�QXR�PHWDEROLQLR�VLQGURPR�NULWHULMǐ��GDXJLDPDWơ�UHJUHVLMD�

5����S� +/ &' /LHPHQV�DSLPWLV '7/�&+ *OLXNR]ơ 7*
Y\UDL

)L]LQLV�DNW\YXPDV ������������ ������������� ������������
9HLNORV�DSULERMLPDV�GơO�¿]LQLǐ�SUREOHPǐ
9HLNORV�DSULERMLPDV�GơO�HPRFLQLǐ�SUREOHPǐ ������������ �������������������������� ������������
6RFLDOLQơ�IXQNFLMD ������������ ������������ ������������������������
(PRFLQơ�EǌNOơ
(QHUJLQJXPDV�J\Y\ELQJXPDV ������������ �������������
6NDXVPDV
%HQGUDV�VYHLNDWRV�YHUWLQLPDV ����������� ������������� ������������

PRWHU\V
(QHUJLQJXPDV�J\Y\ELQJXPDV ����������� �������������
%HQGUDV�VYHLNDWRV�YHUWLQLPDV ����������� ������������

+/�±�KLSHUWHQ]LQơ�OLJD��&'�±�FXNULQLV�GLDEHWDV��'7/�&+�±�GLGHOLR�WDQNLR�OLSRSURWHLQǐ�FKROHVWHUROLV��7*�±�WULJOLFHULGDL�

� ,ãYDGRV��0HWDEROLQLV�VLQGURPDV�ƳWDNRMD�EORJHVQĊ�J\YHQLPR�NRN\EĊ�¿]LQLR�DNW\YXPR�VULW\MH�Y\UDPV��VHUJDQWLHPV�,â/��
1HLJLDPą�ƳWDNą�Y\Uǐ��VHUJDQþLǐ�,â/��¿]LQLDP�DNW\YXPXL�LU�EHQGUDP�VYHLNDWRV�YHUWLQLPXL�WXUL�GLGHVQơ�OLHPHQV�DSLPWLV�LU�PDåHVQLV�
GLGHOLR�WDQNLR�FKROHVWHUROLV��R�HQHUJLQJXPXL��J\Y\ELQJXPXL�±�GLGHVQơ�OLHPHQV�DSLPWLV��
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âLUGLHV�ULWPR�YDULDELOXPR�SRN\þLDL�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD��
HVDQW�VXPDåơMXVLDL�NDLULRMR�VNLOYHOLR�LãYDU\PR�IUDNFLMDL

9DLGXWơ�*(/ä,1,(1Ơ��-XOLMD�%52ä$,7,(1Ơ��$XUHOLMD�32'/,36.<7Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������Y�D�L�G�D�J�#�N�W�O���P�L�L���O�W

� 7LNVODV��1XVWDW\WL� ãLUGLHV� ULWPR� YDULDELOXPR� URGLNOLǐ� VNLUWXPXV� OLJRQLǐ�� VHUJDQþLǐ� NRURQDULQH� ãLUGLHV� OLJD� JUXSơVH��
SULNODXVRPDL�QXR�NDLULRMR�VNLOYHOLR�LãYDU\PR�IUDNFLMRV�VXPDåơMLPR�

0HWRGDL�� ,ãDQDOL]XRWL� ���� OLJRQLǐ�� VHUJDQþLǐ� NRURQDULQH� ãLUGLHV� OLJD�� NXULH� J\GơVL�/608�0$�3VLFKR¿]LRORJLMRV� LU�
UHDELOLWDFLMRV� LQVWLWXWR� NOLQLNRMH�� ãLUGLHV� ULWPR� YDULDELOXPR�� YHORUHJRPHWULMRV� LU� HFKRNDUGLRJUD¿MRV� GXRPHQ\V�� 7LULDPLHML�
VXVNLUVW\WL�Ƴ�GYL�JUXSHV�SDJDO�HFKRNDUGLRJUD¿ãNDL�QXVWDW\Wą�NDLULRMR�VNLOYHOLR�LãYDU\PR�IUDNFLMą��,)������SDFLHQWDL��NXULǐ�,)�����
SURF��VXGDUơ�SLUPąMą�JUXSĊ��R�����SDFLHQWDL��NXULǐ�,)���±���SURF���VXGDUơ�DQWUąMą�JUXSĊ��*UXSơV�QHVLVN\Uơ�SDJDO�DPåLǐ��O\WƳ��ǌJƳ��
VYRUƳ��DUWHULQƳ�NUDXMR�VSDXGLPą��R�ãLUGLHV�ULWPR�GDåQLV�SLUPRMRMH�JUXSơMH�EXYR�GLGHVQLV��DWLWLQNDPDL����LU����N�PLQ��S��������

9HUWLQWD� â5� GLVSHUVLMD� �V55��� NYơSXRMDPRML� DULWPLMD� �.$��� ãLUGLHV� ULWPR� VSHNWULQơV� FKDUDNWHULVWLNRV�� ODEDL� OơWǐ� GDåQLǐ�
NRPSRQHQWơ� �//'.��� OơWǐ�GDåQLǐ�NRPSRQHQWơ� �/'.���DXNãWǐ�GDåQLǐ�NRPSRQHQWơ� �$'.��� VLQXVLQLV�â5�GDåQLV� �55��� VWRMDQW�±�
PDNVLPDOXV�â5�SDGDåQơMLPDV��55%���PDNVLPDOXV�â5�SRN\WLV���'55%���9HORHUJRPHWULMD�DWOLNWD�SDJDO�VWDQGDUWLQĊ�PHWRGLNą��SUDGHGDQW�
��:�NUǌYLX�LU�MƳ�GLGLQDQW�SR���:�NDV���PLQXWơV��QXVWDW\WL�MRV�PHWX�DWOLNWDV�GDUEDV��ULELQLV�NUǌYLV�EHL�PDNVLPDOXV�2��VXQDXGRMLPDV�

9HUWLQWL� HFKRNDUGLRJUD¿QLDL� URGLNOLDL��NDLULRMR� VNLOYHOLR�JDOLQLV�GLDVWROLQLV� LU� VLVWROLQLV�GLDPHWUDL� �.6*''��.6*6'��
WDUSVNLOYHOLQơV� SHUWYDURV� LU� XåSDNDOLQơV� VLHQHOơV� VWRULDL� �763��.686���PLRNDUGR�PDVơ� EHL� MRV� LQGHNVDV� �00��00,��� DRUWRV�
GLDPHWUDV� �$2��� NDLULRMR� SULHãLUGåLR� GLDPHWUDV� �.3��� NDLULRMR� VNLOYHOLR� JDOLQLV� GLDVWROLQLV� LU� VLVWROLQLV� WǌULDL� EHL� Mǐ� LQGHNVDL�
�.6*'7��.6*67��.6'7L��.667L���VPǌJLQLV�WǌULV��67���NDLULRMR�VNLOYHOLR�LãYDU\PR�IUDNFLMD��,)��

6NDLþLXRWL� SDUDPHWUǐ� DULWPHWLQLV� YLGXUNLV�� SDNODLGD�� YLGXWLQLV� NYDGUDWLQLV� QXNU\SLPDV� �6'��� 'YLHMǐ� QHSULNODXVRPǐ�
JUXSLǐ�SDUDPHWUǐ�YLGXUNLǐ�VNLUWXPǐ�UHLNãPLQJXPDL�YHUWLQWL�SDQDXGRMDQW��6WMXGHQWR�NULWHULMǐ��

5H]XOWDWDL��/LJRQLǐ�VX�PDåHVQH�,)�JUXSơMH�GDåQLDX�QXVWDW\WD�PDåHVQLR�IXQNFLQLR�SDMơJXPR�1<+$�NODVơ��DXNãWHVQơ�
ãLUGLHV� QHSDNDQNDPXPR� VWDGLMD��$EL� JUXSơV� WDUSXVDY\MH� VN\UơVL� HFKRNDUGLRJUD¿QLDLV� URGLNOLDLV�� OLJRQLǐ�� NXULHPV� ,)� ODELDX�
VXPDåơMXVL��JUXSơMH�UDVWL�GLGHVQL�NDLULRMR�VNLOYHOLR�JDOLQLV�GLDVWROLQLV�LU�JDOLQLV�VLVWROLQLV�GLDPHWUDL��JDOLQLV�GLDVWROLQLV�LU�VLVWROLQLV�
NDLULRMR�VNLOYHOLR�WǌULDL�EHL�Mǐ�LQGHNVDL��PDåHVQLV�VPǌJLQLV�WǌULV��âLHPV�OLJRQLDPV�QXVWDW\WDV�PDåHVQLV�OơWǐ�GDåQLǐ�NRPSRQHQWơV�
LQGơOLV� Ƴ� ãLUGLHV� ULWPR�VSHNWUą��PDåHVQLV� ãLUGLHV� ULWPR�SRN\WLV� VWRMDQW��PDåHVQLV�YHORHJRPHWULMRV�PHWX�DWOLNWDV�GDUEDV�� ULELQLV�
NUǌYLV�EHL�PDNVLPDOXV�2��VXQDXGRMLPDV��OHQWHOơ��

�/�H�Q�W�H�O�¡���âLUGLHV�ULWPR�YDULDELOXPR�URGLNOLDL�WLULDPǐMǐ�JUXSơVH

5RGLNOLDL ,)����SURF� ���SURF��,)����SURF� S
�55��PV ����������� ����������� ������
�655��PV ����������� ����������� �������
�.$��PV ����������� ����������� QV
�6//'.��PV� ����������� ����������� QV
�6/'.��PV ��������� ��������� �����
�6$'.���PV ���������� ���������� QV
�6//'.��SURF� ����������� ���������� QV
�6/'.��SURF� ��������� ���������� ������
�6$'.��SURF� ���������� ���������� QV
�55%��PV ����������� ����������� QV
��'55%��PV ����������� ����������� ������
��'55%��SURF� ��������� ��������� ������
�'$5%$6��NJP ������������ ������������ ������
�0$;�NUǌYLV��: ���������� ���������� ������
�2�0(7��0(7 �������� �������� ������

,ãYDGRV�� 6HUJDQWLHVLHPV� NRURQDULQH� ãLUGLHV� OLJD�� HVDQW� VXPDåơMXVLDL� NDLULRMR� VNLOYHOLR� LãPHWLPR� IUDNFLMDL�� UDQGDPDV�
ODELDX�NOLQLãNDL� LãUHLNãWDV� ãLUGLHV�QHSDNDQNDPXPDV��EORJHVQơ� ãLUGLHV�NUDXMDJ\VOLǐ� VLVWHPRV� IXQNFLQơ�EǌNOơ��GDåQHVQLV� ãLUGLHV�
ULWPR�GDåQLV��/LJRQLǐ��NXULǐ�NDLULRMR� VNLOYHOLR� LãPHWLPR� IUDNFLMD�PDåHVQơ��QXVWDWRPDV�VXPDåơMĊV� ãLUGLHV� ULWPR�YDULDELOXPDV��
PDåHVQLV�OơWǐ�GDåQLǐ�NRPSRQHQWơV�LQGơOLV�ãLUGLHV�ULWPR�VSHNWUH�LU�PDåHVQLV�ãLUGLHV�ULWPR�SRN\WLV�VWRMDQW�
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%���WLSR�QDWULXUHWLQLR�KRUPRQR�U\ã\V�VX�VN\GOLDXNơV�KRUPRQDLV�EHL�
NRUWL]ROLX�VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD�

9LOWơ�0DULMD�*,17$86.,(1Ơ��$XUHOLMD�32'/,36.<7Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������J�L�Q�W�D�X�V�N�L�H�Q�H�#�\�D�K�R�R���F�R�P

7LNVODV��ƲYHUWLQWL�U\ãƳ�WDUS�%�WLSR�QDWULXUHWLQLR�KRUPRQR�LU�VN\GOLDXNơV�KRUPRQǐ�EHL�NRUWL]ROLR�NRQFHQWUDFLMRV�VHUXPH�
VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD�

0HWRGDL��7LUWL� ��� VHUJDQWLHML� LãHPLQH� ãLUGLHV� OLJD� VWDFLRQDULQơV� UHDELOLWDFLMRV�PHWX��$PåLDXV� YLGXUNLV� ������PHWDL��
,ã�Mǐ����Y\UDL�LU����PRWHU\V�����SDFLHQWDPV�QXVWDW\WD�KLSHUWHQ]LQH�OLJD��+/������±�QHVWDELOL�NUǌWLQơV�DQJLQD��.$�����±�FXNULQLV�
GLDEHWDV��&'���ãLUGLHV�QHSDNDQNDPXPDV�±����OLJRQLDPV�EHL����OLJRQLǐ�QXVWDW\WD�1<+$�,�����±�,,� LU����±�,,,�IXQNFLQơ�NODVơ��
1LWUDWXV�YDUWRMR����OLJRQLDL��EHWDEORNDWRULXV�±�����NDOFLR�DQWDJRQLVWXV�±����LU����±�GLXUHWLNXV��.UDXM\MH�WLUWL�VN\GOLDXNơV�KRUPRQDL��
ODLVYDV�WULMRGWLURQLQDV��)7����UHYHUVLQLV�WULMRGWLURQLQDV��57����ODLVYDV�WLURNVLQDV��)7����WLURURSLQDV��76+���NRUWL]ROLV�U\WH��&25�
$0���NRUWL]ROLV�YDNDUH��&25�30���EHL�%�WLSR�QDWULXUHWLQLV�KRUPRQDV��17�SUR%13���'XRPHQ\V�VNDLþLXRWL�6366������SURJUDPD��
QDXGRMDQW�WLHVLQơV�LU�GDXJLDPDWơV��VWHSZLVH��SDåLQJVQLQơV�UHJUHVLMRV�PRGHOƳ�

5H]XOWDWDL��6NDLþLXRMDQW�WLHVLQơV�UHJUHVLMRV�PHWRGX��VWHEơWDV�17�SUR%13��NDLS�SULNODXVRPR�NLQWDPRMR��WHLJLDPDV�U\ã\V�
VX� )7�� �ȕ ������� S ��������57�� �ȕ ������� S ������� LU� QHLJLDPDV� U\ã\V� VX� U\WLQLR� NRUWL]ROLR� �&25�$0�� NLHNLX� �ȕ ��������
S �������EHL�YDNDULQLR�LU�U\WLQLR�NRUWL]ROLR�SRN\þLR��'HOWD�&25���ȕ �������S ��������7DLS�SDW�QXVWDW\WDV�QHLJLDPDV�U\ã\V�VX�
O\WLPL�EHL�WHLJLDPDV�±�VX�1<+$�NODVH��ãLUGLHV�QHSDNDQNDPXPX��GLXUHWLNǐ�LU�NDOLR�SUHSDUDWǐ�YDUWRMLPX�

7DLNDQW� GDXJLDPDWơV� SDåLQJVQLQơV� UHJUHVLMRV�PHWRGą�� LãOLNR� WHLJLDPDV� U\ã\V� VX�57�� �ȕ ������� S �������� O\WLPL� EHL�
1<+$�NODVH��OHQWHOơMH��

�/�H�Q�W�H�O�¡���%�WLSR�QDWULXUHWLQLR�KRUPRQR�17�SUR%13�LU�VNLUWLQJǐ�YHLNVQLǐ�U\ã\V��WDLNDQW�WLHVLQơV�UHJUHVLMRV�LU�GDXJLDPDWơV�SDåLQJVQLQơV�
UHJUHVLMRV�PRGHOƳ

17�SUR%13
7LHVLQơ�UHJUHVLMD� 'DXJHOLR�IDNWRULǐ�SDåLQJVQLQơ�WLHVLQơ�UHJUHVLMD

%HWD�NRH¿FLHQWDV S %HWD�NRH¿FLHQWDV S

)7� ����� �����

57� ����� ����� ����� �����
&25�$0 ������ �����

'HOWD�&25 ������ �����

/\WLV ������ ����� ������ �����
â1 ����� �����

1<+$� ����� ����� ����� �����
'LXUHWLNDL ����� �����

.DOLR�SUHSDUDWDL ����� �����

1HSULNODXVRPLHML� NLQWDPLHML�� )7��� )7���57���76+��.RUWL]ROLV� U\WH� �&25�$0���.RUWL]ROLV� YDNDUH� �&25�30���'HOWD� NRUWL]ROLV� �'HOWD�&25��� DPåLXV�� O\WLV��
.0,���+/��&'��â1��.$��1<+$��QLWUDWDL��EHWDEORNDWRULDL��NDOFLR�DQWDJRQLVWDL��GLXUHWLNDL��0RGHOLR�GDXJHOLR�IDNWRULǐ��VWHSZLVH��SDåLQJVQLQơV�WLHVLQơV�UHJUHVLMRV�
GHWHUPLQDFLMRV�NRH¿FLHQWDV�5���S�� ��������������

,ãYDGRV�� 3DåLQJVQLQơV� WLHVLQơV� UHJUHVLQơV� DQDOL]ơV� PHWRGX� QXVWDW\WD�� NDG� WLULDPLHML� YHLNVQLDL� ±� 57�� NRQFHQWUDFLMD��
1<+$�IXQNFLQơ�NODVơ�EHL�O\WLV�\UD�WDUSXVDY\MH�QHSULNODXVRPL�LU�VYDUEǌV�%�WLSR�QDWULXUHWLQLR�KRUPRQR�17�SUR%13�NRQFHWUDFLMą�
OHPLDQW\V�YHLNVQLDL�

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



/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

'HSUHVLMD��QHULPDV�LU�DVPHQ\EơV�'�WLSDV�OLJRQLDPV�SR�PLRNDUGR�LQIDUNWR�EH�
LU�SR�LQWHUYHQFLQLR�PLRNDUGR�UHYDVNXOLDUL]DFLQLR�J\G\PR

-RQDV�-8â.Ơ1$6���*HGLPDV�.81'527$6���$XUHOLMD�32'/,36.<7Ơ���9DLGXWơ�*(/ä,1,(1Ơ���
9LOLMD�-$.80$,7Ơ���5REHUWDV�%81(9,ý,86��

���/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����H�O�����S�������M�M�X�V�N�#�N�W�O���P�L�L���O�W
���9�â�²���-�Ì�U�L�Q�L�Q�N�Ð���O�L�J�R�Q�L�Q�¡�����/�L�H�S�R�M�R�V���J�������������.�O�D�L�S�¡�G�D�����/�7������������

� 7LNVODV��ƲYHUWLQWL�OLJRQLǐ�SR�PLRNDUGR�LQIDUNWR�GHSUHVLMRV�LU�QHULPR�VLPSWRPǐ�LãUHLNãWXPą��DVPHQ\EơV�'�WLSą�DQWUDPH�
UHDELOLWDFLMRV�HWDSH�EH�LU�SR�LQWHUYHQFLQLR��$.-2��379$$��J\G\PR�

0HWRGDL��'HSUHVLMRV�LU�QHULPR�VLPSWRPDL�EXYR�YHUWLQDPL�QDXGRMDQW�+$'�VNDOĊ���+�R�V�S�L�W�D�O���$�Q�[�L�H�W�\���D�Q�G���'�H�S�U�H�V�L�R�Q���6�F�D�O�H���
$VPHQ\EơV�'�WLSDV�EXYR�YHUWLQDPDV�SDJDO�DVPHQ\EơV�'�WLSR�NODXVLP\Qą���7�\�S�H���'���3�H�U�V�R�Q�D�O�L�W�\�±�'6������.OLQLNLQơMH�NRUWRMH�EXYR�
SLOGRPL�NOLQLNLQLDL�SRå\PLDL�LU�PHGLNDPHQWLQLV�J\G\PDV��6WDWLVWLQơ�GXRPHQǐ�DQDOL]ơ��SDUDPHWUǐ�DULWPHWLQLV�YLGXUNLV��VWDQGDUWLQLV�
QXRNU\SLV��61���'YLHMǐ�QHSULNODXVRPǐ�JUXSLǐ�DULWPHWLQLǐ�YLGXUNLǐ�VNLUWXPǐ�UHLNãPLQJXPDV�QXVWDW\WDV�SDJDO�6WMXGHQWR�NULWHULMǐ��
6NLUWXPDL�WDUS�Mǐ�ODLN\WL�VWDWLVWLãNDL�UHLNãPLQJDLV��NDL�S��������.RN\ELQLǐ�SRå\PLǐ�WDUS�JUXSLǐ�SDO\JLQLPXL�WDLN\WDV��F���NULWHULMXV��
7DLN\WD�6SHDUPDQ�NRUHOLDFLMRV�NHR¿FLHQWDV�LU�GDXJLDO\Sơ�WLHVLQơ�UHJUHVLMD�

.RQWLQJHQWDV��$QDOL]XRWL� ���� OLJRQLDL� SR�PLRNDUGR� LQIDUNWR�� VXVNLUVW\WL� Ƴ� WULV� JUXSHV�� ��JU�� ±���� VHUJDQWLHML� SR�ǌPLQLR�
PLRNDUGR�LQIDUNWR��0,��LU�J\G\WL�NRQVHUYDW\YLDL����JU��±�SR�ǌPLQLR�0,��NXULHPV�EXYR�DWOLNWD�379$$������OLJRQLDL�����JU��±����VHUJDQWLHML�
ǌPLX�0,�LU����SHUVLUJĊ�0,��WDþLDX�MLHPV�GLDJQR]XRWD�����NO��NUǌWLQơV�DQJLQD�LU���YDLQLNLQLǐ�DUWHULMǐ�OLJD��SDJDO�GHSUHVLMRV��QHULPR�
LãUHLNãWXPą�LU�DVPHQ\EơV�'�WLSR�GDåQƳ�ãLRV�SRSJUXSơV�QHVLVN\Uơ�����JU��OLJRQLDPV�EXYR�DWOLNWD�$.-2��7LULDPǐMǐ�DPåLDXV�YLGXUNLDL����
JU�����������P���Lã�Mǐ����SURF��Y\Uǐ�LU����SURF��PRWHUǐ����JU�����������P���Lã�Mǐ����SURF��Y\Uǐ�LU����SURF��PRWHUǐ����JU�����������P���Lã�Mǐ�
���SURF��Y\Uǐ�LU����SURF��PRWHUǐ��*UXSơV�VN\UơVL�SDJDO�1<+$�NODVHV����LU���JUXSơVH�GDåQLDXVLDL�EXYR�,,�).��DWLWLQNDPDL������LU������
SURF����R���JU��±�,,,�).�������SURF����3DJDO�ãLUGLHV�QHSDNDQNDPXPR�VWDGLMDV�LU�FXNULQLR�GLDEHWR�GDåQƳ�JUXSơV�QHVLVN\Uơ�

5H]XOWDWDL��%HQGURMH�JUXSơMH������OLJRQLDL��GHSUHVLMRV�GDåQLV���JU��1HVLVN\Uơ�O\JLQDQW�VX���LU���JU���WDþLDX���JU��OLJRQLǐ�
VX�GHSUHVLMD�EXYR�å\PLDL�PDåLDX��QHJX���JU��������LU����SURF���S �������/LJRQLǐ�VX�QHULPX�NLHN�GDXJLDX���JU���QHJX���LU���JU��
������������LU������SURF����'�WLSR�DVPHQǐ�UHLNãPLQJDL�GDXJLDX�EXYR���LU���JU��������LU������SURF����QHJX���JU��������SURF����/\JLQDQW�
Y\Uǐ�LU�PRWHUǐ�JUXSHV�UDGRPH��NDG���JU��QHULPDV�GDåQHVQLV�PRWHULPV�������LU������SURF���S ��������R�GHSUHVLMRV�LU�DVPHQ\EơV�'�
WLSR�GDåQLǐ�VNLUWXPǐ�QHEXYR��6NLUWXPDL�UDVWL���JU���NXU�PRWHULPV�GDåQLDX�Y\UDYR�GHSUHVLMD�������LU�����SURF���S ��������QHULPDV�
������LU�������S �������LU�DVPHQ\EơV�'�WLSDV�������LU������SURF���S �������/LJRQLDPV�SR�$.-2����JU���PRWHUǐ�LU�Y\Uǐ�JUXSơVH�
UHLNãPLQJǐ�VNLUWXPǐ�QHEXYR��9\UDPV�GHSUHVLMD�UDVWD�YLHQRGDL�GDåQD�NRQVHUYDW\YLDL�J\GRPRMH�0,�JUXSơMH�LU�SR�379$$��WDþLDX�
å\PLDL�UHWHVQơ��QHJX�SR�$.-2��$VPHQ\EơV�'�WLSDV�UHþLDX�UDQGDPDV�SR�379$$�LU�å\PLDL�GDåQLDX�NLWRVH�JUXSơVH��0RWHULPV�
QHUDGRPH�GHSUHVLMRV��QHULPR�LU�DVPHQ\EơV�'�WLSR�UHLNãPLQJǐ�VNLUWXPǐ�DQDOL]XRMDPRVH�JUXSơVH��

1HULPDV�EHQGURMH�JUXSơMH�NRUHOLDYR�VX�O\WLPL�LU�1<+$�IXQNFLQH�NODVH��).���.RQVHUYDW\YLDL�J\GRPRMH�0,�JUXSơMH�±�
VX�O\WLPL��DPåLXPL��â1��+/��$WOLNXV�379$$�±�VX�O\WLPL��1<+$�).�LU�â1��SR�$.-2�±�VX�O\WLPL��1<+$�).�LU�&'��'HSUHVLMD�
EHQGURMH�JUXSơMH�NRUHOLDYR�VX�O\WLPL�LU�1<+$�).��.RQVHUYDW\YLDL�J\GRPRMH�0,�JUXSơMH�±�VX�O\WLPL�LU�+/��$WOLNXV�379$$�±�VX�
O\WLPL��DPåLXPL�LU�1<+$�).��3R�$.-2�±�VX�DPåLXPL��1<+$�).�LU�&'��$VPHQ\EơV�'�WLSR�HPRFLQLR�GLVNRPIRUWR�VXEVNDOơ�
EHQGURMH�JUXSơMH�NRUHOLDYR�VX�O\WLPL�LU�1<+$�).��.RQVHUYDW\YLDL�J\GRPRMH�0,�JUXSơMH�±�VX�O\WLPL��DPåLXPL�LU�+/��$WOLNXV�
379$$�±�VX�O\WLPL�LU�1<+$�).��3R�$.-2�±�VX�O\WLPL��1<+$�).�LU�&'��$VPHQ\EơV�'�WLSR�VRFLDOLQLR�GLVNRPIRUWR�VXEVNDOơ�
EHQGURMH�JUXSơMH�NRUHOLDYR�VX�1<+$�).��.RQVHUYDW\YLDL�J\GRPRMH�0,�JUXSơMH�±�VX�DPåLXPL�LU�+/��$WOLNXV�379$$�±�WLN�VX�
O\WLPL��3R�$.-2�±�VX�1<+$�).�LU�&'�

�/�H�Q�W�H�O�¡���'HSUHVLMRV��QHULPR�LU�DVPHQ\EơV�'�WLSR�VLPSWRPǐ�SULNODXVRP\Eơ�QXR�O\WLHV��DPåLDXV��NOLQLNLQLǐ�SRå\PLǐ�LU�UDGLNDODXV�J\G\PR

%HQGURMH�JUXSơMH 9\Uǐ�JUXSơMH 0RWHUǐ�JUXSơMH
5����S� /\WLV $PåLXV 1<+$�). *\G\PDV 5����S� $PåLXV 1<+$�). *\G\PDV 5����S� $PåLXV

+$'�QHULPDV ������
������

������
�������

�������
�������

������
�������

������
�������

��������������
��������������

������
�������

������
�������

+$'�GHSUHVLMD ������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

������
�������

(PRFLQLV�
GLVNRPIRUWDV

������
�������

������
�������

������
�������

������
�������

6RFLDOLQLV�
GLVNRPIRUWDV

������
�������

������
�������

������������
��������������

������
�������

,ãYDGD��'HSUHVLMRV�VLPSWRPDL�EHQGURMH�JUXSơMH�ODELDX�LãUHLNãWL�PRWHULPV��Y\UHVQLR�DPåLDXV�SDFLHQWDPV�LU�SDFLHQWDPV��
NXULHPV�DWOLNWDV�LQWHUYHQFLQLV�J\G\PDV��1HULPR�VLPSWRPDL�ODELDX�LãUHLNãWL�PRWHULPV�LU�HVDQW�GLGHVQHL�1<+$�IXQNFLQHL�NODVHL��
$VPHQ\EơV�'� WLSR� HPRFLQLV� GLVNRPIRUWDV� ODELDX� LãUHLNãWDV�PRWHULPV��9\Uǐ� JUXSơMH� QHULPR� VLPSWRPDL� ODELDX� LãUHLNãWL� HVDQW�
GLGHVQHL� 1<+$� IXQNFLQHL� NODVHL�� GHSUHVLMRV� VLPSWRPDL� ±� HVDQW� Y\UHVQLDP� DPåLXL�� GLGHVQHL� 1<+$� IXQNFLQHL� NODVHL� LU� SR�
LQWHUYHQFLQLR�J\G\PR��0RWHUǐ�JUXSơMH�WLN�Y\UHVQLDPH�DPåLXMH�UDQGDPD�GHSUHVLMRV�VLPSWRPǐ�LãUHLNãWXPR�WHQGHQFLMD��

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



7H]ơV

0HWHRURORJLQLǐ�LU�KHOLRJHR¿]LQLǐ�YHLNVQLǐ�ƳWDND�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�
OLJD�VYHLNDWRV�URGLNOLDPV

-RQDV�-8â.Ơ1$6��$UY\GDV�0$57,1.Ơ1$6��$XUHOLMD�32'/,36.<7Ơ��-XOLMD�%52ä$,7,(1Ơ��
'DOLD�6752387Ơ��5REHUWDV�%81(9,ý,86�

�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����H�O�����S�����M�M�X�V�N�#�N�W�O���P�L�L���O�W

7LNVODV��ƲYHUWLQWL�PHWHURORJLQLǐ�LU�KHOLRJHR¿]LQLǐ�YHLNVQLǐ�ƳWDNą�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD��,â/��VXEMHNW\YLǐ�LU�
REMHNW\YLǐ�SRå\PLǐ�SDVLUHLãNLPXL�LU�Mǐ�GLQDPLNDL�

0HWRGDL�� 0HWHRURORJLQLDL� VWHEơMLPDL� EXYR� Y\NGRPL� NLHNYLHQą� GLHQą�� YLVą� SDUą�� 0HWHRURORJLQLDL�� KHOLRJHR¿]LQLDL�
GXRPHQ\V�LU�ELRPHWHRURORJLQLDL�LQGHNVDL��UHJLVWUXRMDPL�/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�PHWHRURORJLQơMH�
VWRW\MH�9DQWDJH�3UR���NDV�YDODQGą�

7LULDPLHVLHPV� SDUXRãWDV� VDYLNRQWUROơV� GLHQ\QDV� Lã� ��� NODXVLPǐ�� NXULV� DSLEǌGLQD� Mǐ� SRMǌþLXV� �VLPSWRPXV�� SDURV�
PHWX��VLPSWRPǐ�QHEXYR��EXYR�LãUHLNãWL�YLGXWLQLãNDL�DU�U\ãNLDL���'LHQ\QDV�SLOGRPDV�NDVGLHQ��YLVą�EXYLPR�NOLQLNRMH�ODLNRWDUSƳ��
7LULDPLHVLHPV�NDVGLHQ�EXYR�PDWXRMDPDV�ED]LQLV�DUWHULQLV�NUDXMR�VSDXGLPDV��%H�WR��WLULDPLHML�SLOGơ�+$'�VNDOĊ���D�Q�J�O�����+�R�V�S�L�W�D�O��
�$�Q�[�L�H�W�\�� �D�Q�G�� �'�H�S�U�H�V�L�R�Q�� �V�F�D�O�H�� LU�'�DVPHQ\EơV�NODXVLP\Qą� ��D�Q�J�O���� �7�\�S�H�� �'�� �3�H�U�V�R�Q�D�O�L�W�\�� �±�� �'�6�� �������6ąVDMRV� WDUS�PHWHRURORJLQLǐ�
YHLNVQLǐ�LU�VDYLMDXWRV�VLPSWRPǐ�LãUHLNãWXPR�VXPLQLǐ�EDOǐ�EXYR�YHUWLQWRV�QDXGRMDQW�NRUHOLDFLQĊ�DQDOL]Ċ��*UXSLǐ�YLGXUNLDL�O\JLQWL��
±�$129$��QDXGRMDQW�7XNH\�3RVW�KRF�WHVWą��6NLUWXPDV�VWDWLVWLãNDL�UHLNãPLQJDV��NDL��S������

.RQWLQJHQWDV��$QDOL]XRWL�����OLJRQLDL��VHUJDQWLHML�,â/�DQWUDPH�UHDELOLWDFLMRV�HWDSH��/608�35,�NOLQLNRMH�3DODQJRMH���
�����SURF��±�NUǌWLQơV�DQJLQD�������SURF��±�ǌPXV�PLRNDUGR�LQIDUNWDV��0,��������SURF��±�SHUVLUJĊ�0,��%H�WR�������SURF��OLJRQLǐ�EXYR�
DWOLNWD�379$$������SURF��±�$.-2��R������SURF��OLJRQLǐ�UDGLNDOXV�J\G\PDV�QHEXYR�WDLN\WDV��$PåLDXV�YLGXUNLV����������P���Lã�
Mǐ������SURF��Y\Uǐ�LU������SURF��PRWHUǐ������SURF��OLJRQLǐ�EXYR�GLDJQR]XRWD�ãLUGLHV�QHSDNDQNDPXPR�$�VWDGLMD�������SURF��±�%�
VWDGLMD�������SURF��±�&�VWDGLMD������SURF��OLJRQLǐ�WXUơMR�,�1<+$�).�������SURF��±�,,�).�LU������SURF��±�,,,�).�������SURF��OLJRQLǐ�
KLSHUWHQ]LQơV�OLJRV�QHEXYR������SURF��±�,�ODLSVQLR�������SURF��±�,,�LU�����SURF��,,,�ODLSVQLR��&XNULQLV�GLDEHWDV�GLDJQR]XRWDV�����SURF��
OLJRQLǐ��1HULPDV�QXVWDW\WDV����SURF��OLJRQLǐ��GHSUHVLMD�±������SURF���R�DVPHQ\EơV�'�WLSDV�±����SURF��0HWHRODELOXPą�QXURGơ������
SURF��3DJDO�NOLPDWR�UDMRQDYLPą��Lã�NXULǐ�OLJRQLDL�EXYR�DWY\NĊ��OLJRQLDL�SDVLVNLUVWơ�VHNDQþLDL��3DMǌULR�±������SURF���äHPDLþLǐ�±�
�����SURF���9LGXULR�åHPXPRV�±������SURF���3LHWU\þLǐ�DXNãWXPRV�±���SURF�

5H]XOWDWDL������������PHWǐ�ODLNRWDUSLX�EXYR�QDJULQơWL�VXEMHNW\YLǐ�LU�REMHNW\YLǐ�SRå\PLǐ�SDVLUHLãNLPDL�åHPR�VOơJLR�
IURQWǐ�SUDơMLPR�GLHQRPLV��NDL�DWPRVIHURV�VOơJLV�WDUS�SDUǐ�NULWR�QH�PDåLDX�QHL���K3D�±�SUDHLQDQW�FLNORQDPV���VDQW\NLQDL�UDPLǐ�RUǐ�
GLHQRPLV��NDL�DWPRVIHURV�VOơJLR�SRN\þLDL�WDUS�SDUǐ�QHYLUãLMR���K3D��LU�DXNãWR�VOơJLR�IURQWǐ�SUDơMLPR�GLHQRPLV��NDL�DWPRVIHURV�
VOơJLV�WDUS�SDUǐ�DXJR�QH�PDåLDX�QHL���K3D�±�ƳVLYHUåLDQW�DQWLFLNORQLQơPV�RUǐ�PDVơPV���1XVWDW\WD��NDG�WLHN�VWDLJXV�DWPRVIHURV�VOơJLR�
NULWLPDV��WLHN�VWDLJXV�DXJLPDV�VWDWLVWLãNDL�UHLNãPLQJDL�GLGLQR�VXEMHNW\YLǐ�LU�REMHNW\YLǐ�SRå\PLǐ�SDVLUHLãNLPXV�VHUJDQWLHVLHPV�
,â/� DQWUDPH� UHDELOLWDFLMRV� HWDSH� 3DODQJRMH��%ORJD� VDYLMDXWD�� JDOYRV� VNDXVPDL�� DSDWLãNXPDV�WLQJXPDV�� EORJDV�PLHJDV� QDNWLHV�
PHWX�� ãLUGLHV� VNDXVPDV�� VWLSUXV� ãLUGLHV� SODNLPDV� ¿NVXRWL� GDåQLDX� EXYR� VWDWLVWLãNDL� UHLNãPLQJDL� DXNãWHVQL� WLHN� FLNORQǐ�� WLHN�
DQWLFLNORQǐ�IURQWǐ�SUDơMLPR�GLHQRPLV��O\JLQDQW�VX�VDQW\NLQDL�UDPLDLV�RUǐ�SHULRGDLV��$129$� �)������UHLNãPơV�EXYR�QXR�����LNL�
�����NDL��S��������6XEMHNW\YLǐ�QXVLVNXQGLPǐ�GDåQLV�EXYR�DXNãWHVQLV�FLNORQǐ�IURQWǐ�PHWX�QHL�DQWLFLNORQǐ�ƳVLYHUåLPR�PHWX��QRUV�
GDåQLDXVLDL�VWDWLVWLãNDL�UHLNãPLQJDL�WDUSXVY\MH�URGPHQ\V�LU�QHVLVN\Uơ�

1XVWDW\WRV�VWDWLVWLãNDL�UHLNãPLQJRV�VLOSQR�LU�YLGXWLQLR�VWLSUXPR�VąVDMRV�WDUS�VXEMHNW\YLǐ�LU�REMHNW\YLǐ�VLPSWRPǐ�VHUJDQWLHPV�
LãHPLQH� ãLUGLHV� OLJD� LU�PHWHRURORJLQLǐ� YHLNVQLǐ� EHL� ELRPHWHRURORJLQLǐ� LQGHNVǐ� WLHN� DWVNLUDLV�PHWǐ� VH]RQDLV�� WLHN� DSVNULWDL� SHU�
W\ULPR�ODLNRWDUSƳ��NRUHOLDFLMRV�NRH¿FLHQWDV�NLWR�QXR������LNL������� �S��������3HU�YLVą� ODLNRWDUSƳ�VWHEơWRV�DXNãWHVQơV�NRUHOLDFLMRV�
WDUS�GDXJHOLR�PHWHRURORJLQLǐ�YHLNVQLǐ�EHL�ELRPHWHRURORJLQLǐ�LQGHNVǐ��RUR�WHPSHUDWǌUD��NDUãþLR��ãDOþLR��RUR�DWãLDXUXPR�LQGHNVDL��
HNYLYDOHQWLQơ�WHPSHUDWǌUD��6DXOơV�HQHUJLMRV�VUDXWDV��89�±�WHLJLDPRV�NRUHOLDFLMRV�EHL�DWPRVIHURV�VOơJLR��VDQW\NLQơV�LU�DEVROLXWLQơV�
GUơJPơV�±�QHLJLDPRV�NRUHOLDFLMRV��LU�WRNLǐ�VXEMHNW\YLǐ�QXVLVNXQGLPǐ�GDåQLǐ�NDLS�VLOSQXPDV��LU]OXPDV�GLUJOXPDV��QHULPDV�EDLPơ��
EORJDV�PLHJDV��JDOYRV�LU�VąQDULǐ�VNDXVPDL��RUR�WUǌNXPDV�DU�GXVXO\V��GǌULPDL�NUǌWLQơMH��QHULWPLãNDV�ãLUGLHV�SODNLPDV��äLHPRV�PHWX�
DSDWLãNXPDV�WLQJXPDV���U ��������S��������JDOYRV�VYDLJLPDV���U ��������S�������\SDþ�HQHUJLMRV�VWRND���U ��������S�������SDVLUHLNãGDYR�
GDåQLDX�HVDQW�åHPHVQLDP�DWPRVIHURV�VOơJLXL��QHL�DXNãWHVQLDP��9DVDURV�PHWX�GDXJLDX�VWHEơWD�HLOơV�VXEMHNW\YLǐ�VLPSWRPǐ��EORJD�
VDYLMDXWD��VLOSQXPDV��JDOYRV�VYDLJLPDV�LU�VNDXVPDV��VWLSUXV�ãLUGLHV�SODNLPDV��SDGDåQơMLPR�VąVDMǐ�VX�6DXOơV�VSLQGXOLDYLPR�HQHUJLMD�
�NRUHOLDFLMRV�NRH¿FLHQWDV�NLWR�QXR������LNL��������S�������

1XVWDW\WRV�QHLJLDPRV�NRUHOLDFLMRV�WDUS�RUR�WHPSHUDWǌURV��NDUãþLR�EHL�ãDOþLR�LQGHNVǐ�LU�GLDVWROLQLR�DUWHULQLR�NUDXMRVSǌGåLR�
EXYR�GLGHVQơV�SDYDVDUƳ�LU�UXGHQƳ��QHL�åLHPą�DU�YDVDUą��NRUHOLDFLMRV�YDULMDYR�QXR��U ��������S������LNL��U ��������S��������R�VLVWROLQLR�
$.6�±�UXGHQƳ��QXR� �U ������� �S������LNL� �U ������� �S��������9DVDURV�VH]RQR�PHWX�¿NVXRWD�GLDVWROLQLR�$.6�LU�DWPRVIHURV�VOơJLR�
WLHVLRJLQơ�SULNODXVRP\Eơ���U �������S��������R�NLWDLV�VH]RQDLV�WR�QHVWHEơWD�

,ãYDGRV�� 7LHN� VWDLJXV� DWPRVIHURV� VOơJLR� NULWLPDV�� WLHN� VWDLJXV� DXJLPDV� GLGLQD� VXEMHNW\YLǐ� LU� REMHNW\YLǐ� SRå\PLǐ�
SDVLUHLãNLPǐ� GDåQƳ� VHUJDQWLHVLHPV� ,â/�� 7\ULPDV� SDURGơ�� NDG� HJ]LVWXRMD� VLOSQR� LU� YLGXWLQLR� VWLSUXPR� NRUHOLDFLMRV� WDUS� RUR�
WHPSHUDWǌURV�� NDUãþLR� EHL� ãDOþLR� VSHFLDOLǐ� LQGHNVǐ�� DWPRVIHURV� GUơJPơV�� DWPRVIHURV� VOơJLR�� 6DXOơV� VSLQGXOLXRMDPRV� HQHUJLMRV��
89�LQGHNVR�LU�HLOơV�VXEMHNW\YLǐ�LU�REMHNW\YLǐ�VLPSWRPǐ�GDåQHVQLR�SDVLUHLãNLPR�VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD�UHDELOLWDFLQLR�
J\G\PR�3DODQJRMH�PHWX�

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



/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

6HUJDQþLǐMǐ�ǌPLX�LãHPLQLX�JDOYRV�VPHJHQǐ�LQVXOWX�J\G\PR�LQWUDYHQLQH�
WURPEROL]H�UH]XOWDWDL�.ODLSơGRV�XQLYHUVLWHWLQơMH�OLJRQLQơMH�����������PHWDLV�

+HQULNDV�.$=/$86.$6�����*LQWDUDV�%8.$86.$6���9LQVDV�-$18â21,6���
���.�O�D�L�S�¡�G�R�V���X�Q�L�Y�H�U�V�L�W�H�W�L�Q�¡���O�L�J�R�Q�L�Q�¡�������.�O�D�L�S�¡�G�R�V���X�Q�L�Y�H�U�V�L�W�H�W�D�V�����H�O�����S�������K���N�D�]�O�D�X�V�N�D�V�#�W�D�N�D�V���O�W

1DXMDXVL�NOLQLNLQLDL�W\ULPDL�SDURGơ��NDG�LQWUDYHQLQơ�WURPEROL]ơ��,97��\UD�HIHNW\YXV�LU�VDXJXV�LãHPLQLR�LQVXOWR�J\G\PR�
PHWRGDV��WDLNDQW�Mą�SHU��±����YDO��QXR�VLPSWRPǐ�DWVLUDGLPR�SUDGåLRV�

7LNVODV�� ,ãDQDOL]XRWL� SDFLHQWǐ�� VHUJDQþLǐ� ǌPLX� LãHPLQLX� JDOYRV� VPHJHQǐ� LQVXOWX� �*6,�� LU� J\G\Wǐ� ,97� .ODLSơGRV�
XQLYHUVLWHWLQơMH�OLJRQLQơMH��.8/������������PHWDLV�J\G\PR�UH]XOWDWXV�

� 3DFLHQWDL�LU�W\ULPR�PHWRGDL��$QDOL]XRWL����SDFLHQWǐ��Lã�Mǐ����������SURF���Y\UDL���VLUJXVLǐ�ǌPLX�LãHPLQLX�*6,�LU�J\G\Wǐ�
����������P��LQWUDYHQLQH�WURPEROL]H��.8/��UHWURVSHNW\YLQLDL�GXRPHQ\V��7LUWǐ�SDFLHQWǐ�DPåLDXV�YLGXUNLV����P���������P���,97�
WURPEROL]ơ�WDLN\WD�SHU���YDO��QXR�*6,�SUDGåLRV��1HXURORJLQơ�EǌNOơ�DWY\NXV�LU�DWOLNXV�,97�EXYR�YHUWLQDPD�QDXGRMDQW�1DFLRQDOLQLR�
VYHLNDWRV�LQVWLWXWR�LQVXOWR�VNDOĊ��DQJO���1�D�W�L�R�Q�D�O���,�Q�V�W�L�W�X�W�H���R�I���+�H�D�O�W�K���6�W�U�R�N�H���6�F�D�O�H��1,+66���6NDLþLXRWL�W\ULPR�GXRPHQ\V�SDWHLNWL�
SURFHQWDLV��

� 5H]XOWDWDL��3HU�DQDOL]XRMDPą�SHULRGą�,97�J\G\WL�����SURF��YLVǐ�GơO�ǌPDXV�LãHPLQLR�*6,�VWDFLRQDUL]XRWǐ�SDFLHQWǐ��SDY����
'LGåLDXVLDV�QHXURORJLQơV�EǌNOơV�SDJHUơMLPDV�SR�DWOLNWRV�,97�QXVWDW\WDV�WDUS���LU����YDO���VXPDåơMLPDV�SDJDO�1,+66���EDODLV��
EHL�WDUS���GLHQǐ�LU���PơQHVLǐ��VXPDåơMLPDV��±���EDODL���/\JLQDQW�SDFLHQWǐ�QHXURORJLQĊ�EǌNOĊ�SULHã�,97�����EDOǐ��LU�SR���GLHQǐ����
EDODL���ML�SDJHUơMR�GDXJLDX�QHL����SURF��6LPSWRPLQơV�LQWUDFHUHEULQơV�NRPSOLNDFLMRV�VWHEơWRV����SURF���R�DVLPSWRPLQơV�±���SURF��
SDFLHQWǐ��0LUơ����SDFLHQWǐ����Y\UDL�LU���PRWHU\V���7DL�VXGDUR������SURF��YLVǐ�,97�J\G\Wǐ�SDFLHQWǐ��3LUPą�SDUą�GơO�VLPSWRPLQơV�
LQWUDFHUHEULQơV�KHPRUDJLMRV�PLUơ�����SURF���WUHþLą�SDUą������SURF���SHQNWą�SDUą������SURF���R�SHU�SLUPą�PơQHVƳ�������SURF��YLVǐ�
J\G\Wǐ�SDFLHQWǐ��0LUXVLHML�QXR�VLPSWRPLQơV�LQWUDFHUHEULQơV�KHPRUDJLMRV�SHU�SLUPą�VDYDLWĊ�VXGDUơ�������SURF��YLVǐ�,97�J\G\Wǐ�
SDFLHQWǐ�����SURF��,97�J\G\Wǐ�SDFLHQWǐ��IXQNFLãNDL�SLOQDL�VDYDUDQNLãNL��LãUDã\WL�DPEXODWRULQLDP�J\G\PXL�����SURF��SDFLHQWǐ�EXYR�
QXNUHLSWL�WROLDX�J\G\WLV�Ƴ�VWDFLRQDULQLXV�ƳYDLULǐ�J\G\PR�ƳVWDLJǐ�UHDELOLWDFLMRV�VN\ULXV��LU����SURF��±�Ƴ�VODXJRV�VN\ULXV�

�3�D�Y���,QWUDYHQLQH�WURPEROL]H�J\G\Wǐ�ǌPLX�LãHPLQLX�*6,�VHUJDQþLǐ�SDFLHQWǐ�VNDLþLXV�.ODLSơGRV�XQLYHUVLWHWLQơMH�OLJRQLQơMH�����������P�

3HU�DQDOL]XRMDPą�SHULRGą�,97�J\G\WL�����SURF��YLVǐ�GơO�ǌPDXV�LãHPLQLR�*6,�VWDFLRQDUL]XRWǐ�SDFLHQWǐ��SDY����'LGåLDXVLDV�
QHXURORJLQơV�EǌNOơV�SDJHUơMLPDV�SR�DWOLNWRV�,97�QXVWDW\WDV�WDUS���LU����YDO���VXPDåơMLPDV�SDJDO�1,+66���EDODLV��EHL�WDUS���GLHQǐ�
LU���PơQHVLǐ��VXPDåơMLPDV�����EDODL���/\JLQDQW�SDFLHQWǐ�QHXURORJLQĊ�EǌNOĊ�SULHã�,97�����EDOǐ��LU�SR���GLHQǐ����EDODL���ML�SDJHUơMR�
GDXJLDX�QHL����SURF��6LPSWRPLQơV�LQWUDFHUHEULQơV�NRPSOLNDFLMRV�VWHEơWRV����SURF���R�DVLPSWRPLQơV�����SURF��SDFLHQWǐ��0LUơ����
SDFLHQWǐ����Y\UDL� LU���PRWHU\V���7DL�VXGDUR������SURF��YLVǐ�,97�J\G\Wǐ�SDFLHQWǐ��3LUPą�SDUą�GơO�VLPSWRPLQơV�LQWUDFHUHEULQơV�
KHPRUDJLMRV�PLUơ�����SURF���WUHþLą�SDUą������SURF����SHQNWą�SDUą�������SURF���R�SHU�SLUPą�PơQHVƳ�������SURF��YLVǐ�J\G\Wǐ�SDFLHQWǐ��
0LUXVLHML�QXR�VLPSWRPLQơV�LQWUDFHUHEULQơV�KHPRUDJLMRV�SHU�SLUPą�VDYDLWĊ�VXGDUơ�������SURF��YLVǐ�,97�J\G\Wǐ�SDFLHQWǐ�����SURF��
,97�J\G\Wǐ�SDFLHQWǐ��IXQNFLãNDL�SLOQDL�VDYDUDQNLãNL��LãUDã\WL�DPEXODWRULQLDP�J\G\PXL�����SURF��SDFLHQWǐ�EXYR�QXNUHLSWL�WROLDX�
J\G\WLV�Ƴ�VWDFLRQDULQLXV�ƳYDLULǐ�J\G\PR�ƳVWDLJǐ�UHDELOLWDFLMRV�VN\ULXV��LU����SURF����Ƴ�VODXJRV�VN\ULXV�

,ãYDGRV�� 1XVWDW\WDV� PDåDV� LQWUDYHQLQH� WURPEROL]H� J\G\Wǐ� LãHPLQLX� *6,� VHUJDQþLǐ� � SDFLHQWǐ� VNDLþLXV� .ODLSơGRV�
XQLYHUVLWHWLQơMH� OLJRQLQơMH� ����±����� P�� ODLNRWDUSLX�� 'DXJLDX� QHL� YLHQDV� WUHþGDOLV� LQWUDYHQLQH� WURPEROL]H� J\G\Wǐ� SDFLHQWǐ�
LãUDã\WL�Lã�LQVXOWǐ�VN\ULDXV�DPEXODWRULQLDP�J\G\PXL��HVDQW�SLOQDL�JUƳåXVLDP�Mǐ�IXQNFLQLDP�VDYDUDQNLãNXPXL��0LUãWDPXPDV�SLUPą�
VDYDLWĊ� SR� WURPEROL]ơV�\UD� DXNãWDV�� WRGơO� EǌWLQD� WREXOLQWL� VWDFLRQDULQĊ�*6,�SDJDOERV�RUJDQL]DFLQĊ� VLVWHPą�±�JHULQWL� SDFLHQWǐ�
DWULQNLPą�LQWUDYHQLQHL�WURPEROL]HL�EHL�VXPDåLQWL�ODLNR�VąQDXGDV�VWDFLRQDUH��NXULRV�UHLNDOLQJRV�WURPEROL]HL�DWOLNWL��%ǌWLQD�JHULQWL�
YLVXRPHQơV�ãYLHWLPą��SDGHGDQWƳ�MRV�QDULDPV�JHULDX�DWSDåLQWL�LQVXOWR�SLUPXRVLXV�VLPSWRPXV�LU�NXR�DQNVþLDX�LHãNRWL�HIHNW\YLRV�
SDJDOERV��

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



7H]ơV

6DYDQRULǐ�WLULDPǐMǐ�NDUGLRYDVNXOLQơV�VLVWHPRV�DWVDNDV�Ƴ�7ULHUR�VRFLDOLQLR�
VWUHVR�WHVWą

*LQWDUơ�.$=/$86.Ơ��7HUHVơ�.$0,16.$,7Ơ��(OHQD�%29,1$��5REHUWDV�%81(9,ý,86�
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������J�L�Q�W�D�U�H���M�D�W�D�X�W�D�L�W�H�#�J�P�D�L�O���F�R�P

6WUHVDV� ƳWDNRMD� NDUGLRYDVNXOLQơV� VLVWHPRV� IXQNFLMDV�� 7ULHUR� VRFLDOLQLR� VWUHVR� WHVWDV� �7667�� \UD� VWDQGDUWLQLV� VWUHVR�
PơJLQ\V��/LHWXYRMH�7667�LNL�ãLRO�QHEXYR�QDXGRMDPDV

7LNVODV��,ãWLUWL�VDYDQRULǐ�WLULDPǐMǐ�NDUGLRYDVNXOLQơV�VLVWHPRV�DWVDNą�Ƴ�7ULHUR�VRFLDOLQLR�VWUHVR�WHVWą��
.RQWLQJHQWDV��7\ULPR�JUXSĊ�VXGDUơ����VDYDQRULDL��NXULH�QHYDUWRMR�MRNLǐ�PHGLNDPHQWǐ��Lã�Mǐ���Y\UDL�����SURF���LU����

PRWHUǐ�����SURF����$PåLXV�EXYR�QXR����LNL����PHWǐ����������
3DJDO� NǌQR�PDVơV� LQGHNVą� �.0,�� WLULDPLHML� SDVLVNLUVWơ�� �� WLULDPLHML� EXYR� VX� QXWXNLPX� �GDXJLDX� QHL� ��� NJ�FP���� ��

WLULDPLHML�WXUơMR�YLUãVYRUƳ������������NJ�FP�������WLULDPǐMǐ�WXUơMR�QRUPDOǐ�.0,������������NJ�FP���LU���WLULDPDVLV�EXYR�VX�VYRULR�
WUǌNXPX���������NJ�FP���

0HWRGDL��7667�SURWRNROą�VXGDUR�SHQNL�HWDSDL�����UDP\Eơ�����SDVLUXRãLPR�NDOEDL�����SRNDOELV�����DULWPHWLQơ�XåGXRWLV�����
UDP\Eơ��9LVXRVH�HWDSXRVH�EXYR�PDWXRMDPDV�DUWHULQLV�NUDXMR�VSDXGLPDV��$.6���SXOVDV��3��LU�VLQXVLQLR�ãLUGLHV�ULWPR�YDULDELOXPDV�
�â59���$UWHULQLV�NUDXMR�VSDXGLPDV�LU�SXOVDV�EXYR�PDWXRMDPL�2VFDU���DSDUDWX��1DXGRMDQW�DXWRPDWL]XRWą�ãLUGLHV�ULWPR�DQDOL]ơV�
VLVWHPą�YHUWLQWDV� VLQXVLQLR� ãLUGLHV� ULWPR�YDULDELOXPDV� �ı55��� ãLUGLHV� ULWPR� VSHNWUR� ODEDL� åHPǐ�GDåQLǐ� �//'.�QXR������� LNL�
�����+]���åHPǐ�GDåQLǐ��/'.�QXR������LNL������+]��LU�DXNãWǐ�GDåQLǐ�NRPSRQHQWơV��$'.�QXR������LNL�����+]��DEVROLXþLRPLV�
UHLNãPơPLV��ı//'.�PV��ı/'.�PV��ı$'.�PV��LU�SURFHQWLQH�LãUDLãND��//'.�SURF���/'.�SURF���$'.�SURF����

'XRPHQǐ�DQDOL]HL�WDLN\WL�Ä6WDWLVWLFD�IRU�:LQGRZV´�LU�0LFURVRIW�([FHO�SDNHWDL��5H]XOWDWDPV�SDVNDLþLXRWL�EXYR�WDLN\WL�
6SHDUPDQ¶R�LU�$129$�PHWRGDL�

5H]XOWDWDL��$.6�LU�SXOVR�YLGXUNLDL�UHLNãPLQJDL�NLQWDQW\V�HWDSXRVH�SDYDL]GXRWL���SDYHLNVOơO\MH��7667�PHWX�UHLNãPLQJDL�
NHLþLDVL�WLN�â59�DXNãWR�GDåQLR�NRPSRQHQWơ����SDY���

�����S�D�Y���6YHLNǐ�DVPHQǐ�$.6�LU�SXOVR�YLGXUNLǐ�NLWLPDV

,ãYDGRV�� 7667� PHWX� VYHLNǐ� åPRQLǐ� $.6�� SXOVDV� LU� â59� DXNãWR� GDåQLR� NRPSRQHQWơ� $'.� UHLNãPLQJDL� NHLþLDVL��
.DUGLRYDVNXOLQơV�VLVWHPRV�UHDNW\YXPDV�7667�PHWX�VXVLMĊV�VX�GHPRJUD¿QLDLV� WLULDPǐMǐ�URGLNOLDLV��VLVWROLQLV�$.6�DWVLJDYLPR�
PHWX�Y\Uǐ�\UD�GLGHVQLV�QHL�PRWHUǐ��XåGXRþLǐ�PHWX�SXOVDV�MDXQHVQLHPV�WLULDPLHVLHPV�GLGơMR�ODELDX�QHL�Y\UHVQLHPV��XåGXRþLǐ�LU�
DWVLJDYLPR�HWDSXRVH�DVPHQǐ��NXULǐ�PDVơV�LQGHNVDV�EXYR�GLGHVQLV��VLVWROLQLV�LU�GLDVWROLQLV�$.6�EXYR�GLGHVQL�

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��EDODQGLV
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UDP\Eơ� SDVLUXRãLPDV
NDOEDL�

NDOEơMLPDV VNDLþLDYLPR
XåGXRWLV

UDP\Eơ

$66�) �����S������ $'6�) �����S������
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UDP\Eơ� SDVLUXRãLPDV
NDOEDL�

NDOEơMLPDV VNDLþLDYLPR
XåGXRWLV

UDP\Eơ

3URF�

//'.�QV /'.�QV $'.�) ����S������

�����S�D�Y����âLUGLHV�ULWPR�YDULDELOXPR�NLWLPDV



/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

3DMǌULR�PHWHRURORJLQLǐ�IDNWRULǐ�LU�3DODQJRV�PLHVWR�JUHLWRVLRV�PHGLFLQRV�
SDJDOERV�LãNYLHWLPǐ�VąVDMRV

$UY\GDV�0$57,1.Ơ1$6��'DOLD�6752387Ơ��$XUHOLMD�32'/,36.<7Ơ
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�����D�U�Y�L�G�P�D�U�#�N�W�O���P�L�L���O�W

�/�H�Q�W�H�O�¡���3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�NRUHOLDFLMRV�VX�NDL�NXULDLV�PHWHRURORJLQLDLV�LU�ELRPHWHRURORJLQLDLV�NLQWDPDLVLDLV�����±�����P�

7LNVODV��,ãQDJULQơWL�SDMǌULR�NOLPDWLQLǐ�IDNWRULǐ�LU�3DODQJRV�PLHVWR�JUHLWRVLRV�PHGLFLQRV�SDJDOERV�LãNYLHWLPǐ�VąVDMDV�
� 0HWRGDL��$QDOL]XRWL�3DODQJRV�PLHVWR�JUHLWRVLRV�PHGLFLQRV�SDJDOERV��*03��LãNYLHWLPDL��SHU�����������P���,ã�YLVR�*03�
LãNYLHWLPǐ�EXYR��������WDUS�Mǐ��GơO�QHODLPLQJǐ�DWVLWLNLPǐ�±�������GơO�ǌPLǐ�EǌNOLǐ�±�������DWYHåWD������OLJRQLǐ�LU����JLPG\YơV��
$QDOL]XRWL�RUǐ�PHWHRURORJLQLDL��KHOLRJHR¿]LQLDL�GXRPHQ\V� LU�ELRPHWHRURORJLQLDL� LQGHNVDL��NXULH�EXYR� UHJLVWUXRWL�/608�0$�
3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�PHWHRURORJLQơMH�VWRW\MH�9DQWDJH�3UR����6WHEơMLPDL�Y\NVWD�QXR������P��.DVGLHQLQLDL�
PHWHRURORJLQLDL�GXRPHQ\V�DQDOL]XRWL�SDJULQGLQLDLV�VWHEơMLPǐ�ODLNDLV���������������YDO��UXGHQV±åLHPRV�SHULRGX�LU���YDO��YơOLDX�
SDYDVDULR±YDVDURV� SHULRGX��� ,ãVNLUWDV� YDVDURV� VH]RQDV� �ELUåHOLV±UXJSMǌWLV�� GLHQǐ�� Q ������ NXULR� PHWX� UHJLVWUXRMDPD� JHURNDL�
GDåQHVQL�*03� LãNYLHWLPDL�3DODQJRMH�QHL�NLWX�PHWX� �GLHQǐ��Q ������6ąVDMRV� WDUS�PHWHRURORJLQLǐ� IDNWRULǐ� LU�*03� LãNYLHWLPǐ�
GDåQLR�EXYR�YHUWLQWRV�QDXGRMDQW�NRUHOLDFLQĊ�DQDOL]Ċ��'YLHMǐ�JUXSLǐ�YLGXUNLDL�O\JLQWL�QDXGRMDQW�6WMXGHQWR��W�NULWHULMǐ��R�GDXJLDX�
QHL�GYLHMǐ�±�$129$��QDXGRMDQW�7XNH\�3RVW�KRF�WHVWą��3DMǌULR�RUǐ�WLSLQLǐ�VąO\Jǐ��NODVLǐ��QXVWDW\PXL�QDXGRWD�NODVWHULQơ�DQDOL]ơ�
��N�PHDQV�PHWRGDV���6NLUWXPDV�VWDWLVWLãNDL�UHLNãPLQJDV��NDL�S������
� 5H]XOWDWDL��$QDOL]ơ�SDURGơ��NDG�YDVDURV� VH]RQR�PHWX�Y\NVWD� VWDWLVWLãNDL� UHLNãPLQJDL�GDåQHVQL�*03� LãNYLHWLPDL�QHL�
NLWDLV�PHWǐ�VH]RQDLV��1XVWDW\WRV�3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�GDåQLR�VąVDMRV�VX�3DODQJRV�PHWHRURORJLQLDLV�IDNWRULDLV�EXYR�
VLOSQR� LU� YLGXWLQLR� VWLSUXPR� LU� EXYR� VNLUWLQJRV� YDVDURV� VH]RQR�PHWX� �ELUåHOLR±UXJSMǌþLR�PơQ���� O\JLQDQW� VX� NLWX� ODLNRWDUSLX��
6WDWLVWLãNDL�UHLNãPLQJǐ�VąVDMǐ�NRUHOLDFLMRV�NRH¿FLHQWDL�NLWR�QXR������LNL�������S������åLHPRV±SDYDVDULR±UXGHQV�VH]RQDLV�LU�QXR�
�����LNL�������S�������
� $QDOL]ơ�SDURGơ��NDG�HJ]LVWXRMD�RUR�WHPSHUDWǌURV��VDQW\NLQơV�LU�DEVROLXWLQơV�RUR�GUơJPơV��NDUãþLR�EHL�ãDOþLR�VSHFLDOLǐ�
LQGHNVǐ��DWPRVIHURV�VOơJLR��6DXOơV�HQHUJLMRV��89�LQGHNVR�LU�3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�GDåQLR�GơO�QHODLPLQJǐ�DWVLWLNLPǐ��
ǌPLǐ�EǌNOLǐ��EHL�YLVǐ�LãNYLHWLPǐ�VąVDMRV�VX�3DODQJRMH�Y\UDXMDQþLDLV�RUDLV��MXRV�FKDUDNWHUL]XRMDQþLDLV�ELRPHWHRURORJLQLDLV�LQGHNVDLV�
�åLǌUơWL�OHQWHOĊ���9LVR�VWHEơWR�ODLNRWDUSLR�PHWX�NRUHOLDFLMRV�WDUS�3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�GDåQLR�LU�PHWHRURORJLQLǐ�EHL�
ELRPHWHRURORJLQLǐ�IDNWRULǐ�EXYR�GLGHVQơV�QHL�YDVDURV�LU�NLWDLV��QH�YDVDURV��VH]RQDLV��1HQXVWDW\WD�DUED�VąVDMRV�EXYR�ODEDL�VLOSQRV�
WDUS�3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�GDåQLR�LU�DWPRVIHURV�VOơJLR��MR�GLQDPLNRV�EHL�YơMR�VWLSUXPR��NULWXOLǐ�NLHNLR�
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�S�������

S��������1 �����

� ,ãYDGRV�� 1XVWDW\WRV� 3DODQJRV� PLHVWR� *03� LãNYLHWLPǐ� GDåQLR� VąVDMRV� VX� PHWHRURORJLQLDLV� LU� ELRPHWHRURORJLQLDLV�
IDNWRULDLV��RUR�WHPSHUDWǌUD��NDUãþLR�EHL�ãDOþLR�VSHFLDOLDLV�LQGHNVDLV��DWPRVIHURV�VOơJLX��GUơJPH��6DXOơV�HQHUJLMD��89�LQGHNVX��9LVR�
QDJULQơMDPR�ODLNRWDUSLR�NRUHOLDFLMRV�WDUS�JUHLWRVLRV�SDJDOERV�LãNYLHWLPǐ�GDåQLR�LU�PHWHRURORJLQLǐ�EHL�ELRPHWHRURORJLQLǐ�IDNWRULǐ�
EXYR�U\ãNHVQơV�QHL�DWVNLUDLV�VH]RQDLV�
� %HQGUDV�3DODQJRV�PLHVWR�*03�LãNYLHWLPǐ�GDåQLV��QHODLPLQJǐ�DWVLWLNLPǐ��ǌPLǐ�EǌNOLǐ�GDåQLDL�VWDWLVWLãNDL�UHLNãPLQJDL�
NRUHOLDYR� VX�RUR� WHPSHUDWǌUD�� VDQW\NLQH� LU� DEVROLXWLQH�RUR�GUơJPH��YơMR� åYDUEXPR��NDUãþLR�� WHPSHUDWǌULQLX�YơVXPR� LQGHNVX��
6DXOơV�HQHUJLMD�LU�89�VSLQGXOLDYLPX��

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



7H]ơV

7ULMRGRWLURQLQR�ƳWDND�SDJUHLWLQDQW�VHOHNW\YDXV�VHURWRQLQR�UHDEVRUEFLMRV�
LQKLELWRULDXV��665,��HVFLWDORSUDPR�DQWLGHSUHVLQƳ�SRYHLNƳ

1DUVHWD�0,&.89,(1Ơ��7HUHVơ�.$0,16.$,7Ơ��6DXOLXV�/,87.86��äLOYLQDV�.81,*Ơ/,6�
1HOơ�*8/%,1$,7Ơ��5REHUWDV�%81(9,ý,86�

�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������
�/�7�����������������H�O�����S�������Q�D�U�V�H�W�D�#�N�W�O���P�L�L���O�W

� 'DXJXPDL� GHSUHVLMD� VHUJDQþLǐMǐ� J\G\PDV� VWDQGDUWLQLDLV� PHGLNDPHQWDLV� QHYHLNVPLQJDV�� 1HWJL� OLJRQLDPV�� NXULHPV�
ãLV� J\G\PDV� EǌQD� YHLNVPLQJDV�� YDLVWǐ� SRYHLNLR� WHQND� ODXNWL� NHOLDV� VDYDLWHV� NRO�� SDVLHNLDPDV� SLOQDV� QXRWDLNRV� SDJHUơMLPDV��
3DJDOELQơV�LQWHUYHQFLMRV�JDOơWǐ�SDJUHLWLQWL�VWDQGDUWLQLǐ�YDLVWǐ�YHLNLPą�EHL�VXPDåLQWL�PLQơWą�UL]LNą��
� 7LNVODV��3DO\JLQWL� WULMRGRWLURQLQR�YHLNVPLQJXPą�J\GDQW�GHSUHVLMą�GHULQ\MH�VX�HVFLWDORSUDPX�EHL� ƳYHUWLQWL� ãLR�GHULQLR�
VDXJXPą�O\JLQDQW�YLHQ�HVFLWDORSUDPX�
� 2EMHNWDV��7\ULPH�GDO\YDYR����PRWHUǐ���±���PHWǐ�DPåLDXV������������P���0�6'��VHUJDQþLǐ�GHSUHVLMD��NXULǐ����SXQNWǐ�
+DP�'�VNDOơMH�EHQGUD�YHUWLQLPR�EDODLV�VXPD�EXYR�QH�PDåLDX����EDOǐ��Ʋ�W\ULPą�EXYR�ƳWUDXNWRV�WLN�PRWHU\V��NDGDQJL�W\ULPXRVH�
VX�åPRQơPLV�LU�J\YǌQDLV�ƳURG\WD��NDG�PRWHULPV�7��SRYHLNLV�GLGHVQLV��

0HWRGDL��7\ULPDV�\UD�DWVLWLNWLQLǐ�LPþLǐ��GYLJXEDL�DNODV��SDUDOHOLQLǐ�JUXSLǐ��SODFHEX�NRQWUROLXRMDPDV��7\ULPR�WUXNPơ�
���G��7LULDPRVLRV�DWVLWLNWLQơV�DWUDQNRV�EǌGX�SDVNLUWRV�Ƴ�GYL�JUXSHV��,�JUXSơ�����OLJRQơV��J\G\WD�HVFLWDORSUDPR�LU�WULMRGWLURQLQR�
���ȝJ�GHULQLX��,,�JUXSơ�����OLJRQLǐ��±�J\G\WD�HVFLWDORSUDPX�LU�SODFHER��$WUDQNRV�HWDSH�VXULQNWL�GHPRJUD¿QLDL�LU�PHGLFLQLQLDL�
GXRPHQ\V��ƳYHUWLQWRV�SVLFKLDWULQơ�EHL�PHGLFLQLQơ�GRNXPHQWDFLMD��'LGåLRVLRV�GHSUHVLMRV�GLDJQR]ơ�EXYR�SDWYLUWLQWD�UHPLDQWLV�0LQL�
QHXURSVLFKLDWULQLX�LQWHUYLX��0,1,���'HSUHVLMRV�VXQNXPR�ODLSVQLV�EXYR�YHUWLQDPDV�+DP�'�LU�.OLQLNLQLR�%HQGUR�ƲVSǌGåLR�VNDOơPLV�
�&*,���9LVR�W\ULPR�HLJRMH�OLJRQơV�VDYR�EǌNOĊ�YHUWLQR�9L]XDOLQĊ�$QDORJǐ�6NDOH��9$6���3VLFKLQơ�OLJRQLǐ�EǌNOơ�YHUWLQWD�WULV�NDUWXV�
VDYDLWơMH��9HQLQLV�NUDXMDV�VN\GOLDXNơV�DãLHV�KRUPRQǐ��76+��/7���/7���NRQFHQWUDFLMDL�QXVWDW\WL�LPWDV�SULHã�LU�SR�J\G\PR��
� 5H]XOWDWDL�� $EL� OLJRQLǐ� JUXSơV� SDJDO� GHPRJUD¿QLXV�� PHGLFLQLQLXV� GXRPHQLV� EHL� VN\GOLDXNơV� DãLHV� KRUPRQǐ�
NRQFHQWUDFLMDV�SULHã�J\G\Pą�VN\UơVL�VWDWLVWLãNDL�QHUHLNãPLQJDL��3ODFHER�JUXSơMH�VN\GOLDXNơV�DãLHV�KRUPRQǐ�NRQFHQWUDFLMRV�SR�
J\G\PR�SDNLWR�QHUHLNãPLQJDL��R�7��JUXSơMH�VWDWLVWLãNDL�UHLNãPLQJDL�VXPDåơMR�76+�QXR�����������P,8�O�LNL�����������P,8�O�
�S ��������/7��QXR����������SPRO�O�LNL��������SPRO�O��S ��������/7��SDGLGơMR�±�QXR�����������SPRO�O�LNL�����������SPRO�O�
�S ��������.OLQLNLQơ�HXWLUHR]ơ�LãOLNR�LU�QHSDJHLGDXMDPǐ�UHLãNLQLǐ�VXVLMXVLǐ�VX�7��YDUWRMLPX�QHVWHEơWD�
9HUWLQDQW�+$0�'�LU�&*,�NODXVLP\QXV�DELHMRVH�OLJRQLǐ�JUXSơVH�J\G\PR�HLJRMH�VWDWLVWLNDL�UHLNãPLQJǐ�EǌNOơV�JHUơMLPR�VNLUWXPǐ�
QHQXVWDW\WD��6DYĊV�YHUWLQLPR�9$6�VNDOơPLV��YHUWLQDQW�GHSUHVLãNXPą�LU�OLǌGQXPą��QXVWDW\WDV�VWDWLVWLãNDL�UHLNãPLQJDV�JUHLWHVQLV�
EǌNOơV�SDJHUơMLPDV�7��JUXSơMH��

� ,ãYDGRV��0RWHULPV�VHUJDQþLRPV�GLGåLąMD�GHSUHVLMD�VWHELPDV�JUHLWHVQLV�DQWLGHSUHVLQLV�SRYHLNLV�J\GDQW�HVFLWDORSUDPR�LU�
WULMRGRWLURQLQR�GHULQLX�O\JLQDQW�VX�HVFLWDORSUDPR�LU�SODFHER�GHULQLX��*\G\PDV�HVFLWDORSUDPR�LU�WULMRGRWLURQLQR�GHULQLX�\UD�VDXJXV��

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������P��EDODQGLV
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/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

&LUNXOLXRMDQW\V�%RUQD�OLJRV�LPXQRNRPSOHNVDL�WDUS�ǌPLQơPLV�SVLFKR]ơPLV�
VHUJDQþLǐ�SDFLHQWǐ

9LROHWD�02&.(/,ǋ1,(1Ơ��9HVWD�67(,%/,(1Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����H�O�����S�������Y�L�R�O�H�W�D�P�#�N�W�O���P�L�L���O�W

� 7LNVODV��1HXURWURSLQLV�%RUQD�OLJRV�YLUXVDV��%/9���SDYHLNGDPDV�OLPELQơV�VLVWHPRV�OąVWHOHV�LU�SHUVLVWXRGDPDV�FHQWULQơMH�
QHUYǐ�VLVWHPRMH��&16���PDQRPD��JDOL�VXNHOWL�QHXURSVLFKLNRV�VXWULNLPXV��,NL�ãLRO�QHEXYR�DLãNX��DU�ãLV�SDVDXO\MH�LãSOLWĊV�YLUXVDV�
FLUNXOLXRMD�LU�/LHWXYRMH��0ǌVǐ�WLNVODV�EXYR�LãWLUWL�FLNXOLXRMDQþLXV�%/9�LPXQRNRPSOHNVXV��&,&���NXULǐ�DSWLNLPDV�SDURGR�OơWLQơV�
%/9�LQIHNFLMRV�EXYLPą�WDUS�ǌPLQơPLV�SVLFKR]ơPLV�VHUJDQþLǐ�SDFLHQWǐ�LU�VYHLNǐ�DVPHQǐ�NRQWUROLQơ�JUXSơV��3DWWL�HW�DO���������
)ORZHU�HW�DO����������3DFLHQWDL��VWDFLRQDUL]XRWL�Ƴ�SVLFKLDWULMRV�OLJRQLQĊ�GơO�ǌPLQơV�HQGRJHQLQơV�SVLFKR]ơV�VXGDUơ�WLULDPąMą�JUXSĊ��
.RQWUROLQĊ�JUXSĊ�VXGDUơ�NUDXMR�GRQRUDL��DWY\NĊ�Ƴ�.DXQR�GRQRU\VWơV�FHQWUą�
� 0HWRGDL��3DFLHQWǐ�SVLFKLNRV�EǌNOơ�EXYR�YHUWLQDPD�VWDQGDUWL]XRWDLV�SVLFKLQơV�EǌNOơV�W\ULPR�PHWRGDLV��'LDJQR]ơ�EXYR�
QXVWDWRPD� UHPLDQWLV�'60�,9�75� GLDJQRVWLNRV� NULWHULMDLV�� QDXGRMDQW�0,1,� WDUSWDXWLQĊ� QHXURSVLFKLDWULQĊ� DSNODXVą��.OLQLNLQơ�
EǌNOơ�EXYR�YHUWLQDPD�SDJDO�7UXPSą�SVLFKLDWULQĊ�YHUWLQLPR�VNDOĊ��739$��LU�SDJDO�.OLQLNLQĊ�EHQGUR�ƳVSǌGåLR��&*,��VNDOĊ��&,&�
QXVWDW\WL�SDJDO�XQLNDOLą�WULMǐ�SDNRSǐ�(/,6$�PHWRGLNą��>%RGH�HW�DO�������@�
� 5H]XOWDWDL�SDWHLNLDPL�OHQWHOơMH�

ǋPLQH�SVLFKR]H�VHUJDQW\V�OLJRQLDL .RQWUROLQơ�JUXSơ�NUDXMR�GRQRUDL� S
7LULDPLHML��Q� ��� ��

&LUNXOLXRMDQþLǐ�LPXQLQLǐ�NRPSOHNVǐ�
SDSOLWLPDV��Q��SURF�� ��������� ��������� �����

�/�H�Q�W�H�O�¡���%RUQD�OLJRV�OơWLQĊ�HLJą�URGDQþLǐ�SDUDPHWUǐ�SDVLVNLUVW\PDV

� ,ãYDGD��&,&�SULHã�%/9�SDSOLWLPDV��SDURGDQWLV�HVDQW�OơWLQĊ�LQIHNFLMą��EXYR�GDåQHVQLV�WDUS�VHUJDQþLǐ�ǌPLQH�SVLFKR]H�
QHL�WDUS�NUDXMR�GRQRUǐ�
� /LWHUDWǌUD�
��3DWWL�$0��9XOFDQR�$��&DQGHORUL�(��/XGZLJ�+��%RGH�/��%RUQD�GLVHDVH�YLUXV�LQIHFWLRQ�LQ�WKH�SRSXODWLRQ�RI�/DWLXP��,WDO\���$30,6�������6XSSO����������������
��)ORZHU�5/3��.DPKLHK�6��0F/HDQ�/��%RGH�/��/XGZLJ�+��:DUG�&0��+XPDQ�%RUQD�'LVHDVH�9LUXV�,QIHFWLRQ�LQ�$XVWUDOLD��6HURORJLFDO�0DUNHUV�RI�,QIHFWLRQ�LQ�0XOWL�WUDQVIXVHG�3DWLHQWV��$30,6�������6XSSO����������������
��%RGH�/���5HFNZDOG�3���6HYHUXV�:�(���6WR\ORII�5���)HUV]W�5���'LHWULFK�'�(���/XGZLJ�+��%RUQD�GLVHDVH�YLUXV�±�VSHFL¿F�FLUFXODWLQJ� LPPXQH�FRPSH[HV��DQWLJHQHPLD�DQG�IUHH�DQWLERGLHV�±WKH�NH\�PDUNHU� WULSOHW�
GHWHUPLQLQJ�LQIHFWLRQ�DQG�SUHYDLOLQJ�LQ�VHYHUH�PRRG�GLVRUGHUV��0ROHFXODU�3V\FKLDWU\����������������������

.ǌQR�PDVơV�LQGHNVDV��VXLFLGLQLDL�NHWLQLPDL�LU�QXRWDLNRV�VXWULNLPDL�WDUS�
SLUPLQơV�VYHLNDWRV�SULHåLǌURV�SDFLHQWǐ�

-ǌUDWơ�3(ý(/,ǋ1,(1Ơ��$GRPDV�%81(9,ý,86��1DUVHWD�0,&.89,(1Ơ��5REHUWDV�%81(9,ý,86�
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����H�O�����S�������S�H�F�H�O�L�M�X�#�K�R�W�P�D�L�O���F�R�P

7LNVODV��ƲYHUWLQWL�VXLFLGLQLǐ�NHWLQLPǐ�LU�GHSUHVLMRV�SDSOLWLPą�SDJDO�0,1,��0LQL�,QWHUQDWLRQDO�1HXURSV\FKLDWULF�,QWHUYLHZ��
EHL�ãLǐ�VXWULNLPǐ�U\ãƳ�VX�NǌQR�PDVơV�LQGHNVX��.0,��LU�O\WLPL�SLUPLQơMH�SUDNWLNRMH�

0HWRGDL��,ãWLUWD�����SLUPLQơV�VYHLNDWRV�SULHåLǌURV��363��SDFLHQWDL������������SURF���Y\Uǐ�LU�����������SURF���PRWHU\V��
NXULH�DWVLWLNWLQơV�DWUDQNRV�EǌGX�YLHQR�PơQHVLR�ODLNRWDUSLX�NUHLSơVL�Ƴ�363�FHQWUą�EHL�VXWLNR�GDO\YDXWL�W\ULPH�

3DFLHQWDPV�SVLFKLNRV�EǌNOơ�EXYR�ƳYHUWLQWD�QDXGRMDQW�0,1,��.0,�LãPDWXRWDV�VWDQGDUWLQLX�PHWRGX�LU�SDVNDLþLXRWDV�SDJDO�
VWDQGDUWLQĊ�IRUPXOĊ��.0, NJ�P��

5H]XOWDWDL�� 1DXGRMDQW� 0,1,�� ��� SDFLHQWXL� ����� SURF��� EXYR� QXVWDW\WL� VXLFLGLQLDL� NHWLQLPDL� LU� ���� SDFLHQWDPV� ������
SURF���EXYR�QXVWDW\WD�GHSUHVLMD��'LGHVQLV�.0,�QXVWDW\WDV�SDFLHQWDPV��WXULQWLHPV�VXLFLGLQHV�PLQWLV�����������LU����������NJ�P���
S ��������9\UDPV��NXULHPV�EXYR�QXVWDW\WD�VXLFLGLQLDL�NHWLQLPDL��.0,�EXYR�VWDWLVWLãNDL�SDWLNLPDL�GLGHVQLV�����������LU�����������
NJ�P���S ��������R�PRWHULPV�VX�VXLFLGLQLDLV�NHWLQLPDLV�ãLV�URGLNOLV�VWDWLãNDL�SDWLNLPR�VNLUWXPR�QHWXUơMR��SDO\JLQXV�VX�PRWHULPLV�
EH�VXLFLGLQLǐ�PLQþLǐ������������LU�����������NJ�P���QV���'HSUHVLMD�VHUJDQWLHPV�SDFLHQWDPV��.0,�SRN\þLDL�VWDWLVWLQLR�VNLUWXPR�
QHWXUơMR��O\JLQDQW�VX�GHSUHVLMRV�QHWXULQþLDLV�SDFLHQWDLV�LU�ãLV�UH]XOWDWDV�LãOLNR��SDVNLUVþLXV�SDFLHQWXV�SDJDO�O\WƳ��7DUS�GHSUHVLMą�LU�
VXLFLGLQLǐ�NHWLQLPǐ�WXULQþLǐ�SDFLHQWǐ��.0,�EXYR�GLGHVQLV�Y\Uǐ������������LU�����������NJ�P���S �������EHW�QH�PRWHUǐ�JUXSơMH�
����������LU�����������NJ�P���QV��

,ãYDGRV��7\ULPR� UH]XOWDWDL� SDURGơ�� NDG� GLGHVQLV� NǌQR�PDVơV� LQGHNVDV� \UD� VXVLMĊV� VX� VXLFLGLQLDLV� NHWLQLPDLV� WDUS� 363�
SDFLHQWǐ��\SDþ�GHSUHVLMD�VHUJDQþLǐ�Y\Uǐ�JUXSơMH��7LHN�Y\UDPV��WLHN�PRWHULPV�YLHQ�WLN�GHSUHVLMRV�VLPSWRPǐ�EXYLPDV�VWDWLVWLãNDL�
UHLNãPLQJR�U\ãLR�VX�GLGHVQLX�.0,�QHWXUơMR�

/LWHUDWǌUD�
$EVWUDFW�ERRN�³$EVWUDFWV�RI�WKH���WK�:RUOG�&RQJUHVV�RI�%LRORJLFDO�3V\FKLDWU\´��������)&����������,Q�3UHVV�
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7H]ơV

3RLQVXOWLQơV�GHSUHVLMRV�VąVDMRV�VX�NRJQLW\YLQơV�IXQNFLMRV�VXWULNLPX

5LPD�5$'ä,89,(1Ơ��1LMROơ�5$â.$86.,(1Ơ��*LHGULXV�9$521(&.$6�
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������U�L�P�D�U�D�G�]�L�X�Y�L�H�Q�H�#�\�D�Q�G�H�[���U�X

7LNVODV��,ãWLUWL�GHSUHVLMRV�LU�QHULPR�VLPSWRPǐ�SDVLUHLãNLPR�YơO\YXRMX�SHULRGX�SR�JDOYRV�VPHJHQǐ�LQVXOWR��*6,��VąVDMDV�
VX�NRJQLW\YLQơV�IXQNFLMRV�VXWULNLPX��

.RQWLQJHQWDV�LU�PHWRGDL��9LHQPRPHQþLR�W\ULPR�PHWX�EXYR�LãWLUWL�����SDFLHQWDL��LãJ\YHQĊ�SR�ǌPDXV�JDOYRV�VPHJHQǐ�
LQVXOWR��±��PHWX��7LULDPǐMǐ�DPåLXV�±�QXR����LNL����P���YLGXUNLV������P��VWDQGDUWLQLV�QXRNU\SLV��61������P���Y\Uǐ�DPåLXV�±������
�61������P���PRWHUǐ�±�������61������P��������������SURF���PRWHU\V��1DJULQơWRV�NHWXULRV�WLULDPǐMǐ�JUXSơV�����SDFLHQWDL�EXYR�WLUWL�
SUDơMXV�PHWDPV�QXR�*6,�����SDFLHQWDL�±���P������SDFLHQWDL�±���P��LU����SDFLHQWǐ�SUDơMXV���PHWDPV�QXR�OLJRV�SUDGåLRV��9LGXWLQơ�
WUXNPơ�QXR�OLJRV�SUDGåLRV�±�����r����PHWǐ��7\ULPDV�DWOLNWDV������PHWǐ�ODSNULþLR�PơQHVƳ��7LULDPǐMǐ�SVLFKRHPRFLQơ�EǌNOơ�EXYR�
YHUWLQWD�1HULPR�LU�GHSUHVLMRV�VNDOH�+$'��.RJQLW\YLQHL�IXQNFLMDL�ƳYHUWLQWL�±�SURWLQơV�EǌNOơV�WUXPSR�W\ULPR�WHVWDV���0�L�Q�L���0�H�Q�W�D�O��
�6�W�D�W�H�� �(�[�D�P�L�Q�D�W�L�R�Q���006(�� �)ROVWHLQ� HW� DO��� �������6DYDUDQNLãNXPR�NDVGLHQLR�J\YHQLPR�YHLNORMH� YHUWLQLPXL� EXYR�QDXGRWDV�
%DUWKHO¶LR� LQGHNVDV� �%,��� 'DXJLDPDWơ� WLHVLQơ� UHJUHVLQơ� DQDOL]ơ� EXYR� WDLNRPD� GHSUHVLMRV� LU� QHULPR� VLPSWRPǐ� SDVLUHLãNLPR�
VąVDMRPV�VX�DWVNLURPLV�%,�NRPSRQHQWơPLV�LU�Mǐ�SURJQRVWLQHL�YHUWHL�QXVWDW\WL��

5H]XOWDWDL��1XVWDW\WD��NDG�SRLQVXOWLQơ�GHSUHVLMD��3'��LU�QHULPDV�MDXQHVQLDPH�DPåLXMH�EXYR�GDåQHVQL�Y\UDPV�QHL�PRWHULPV��
R�Y\UHVQLDPH�DPåLXMH�±�PRWHULPV��3'�LU�QHULPR�VLPSWRPǐ�U\ã\V�VX�NRJQLW\YLQơV�IXQNFLMRV�VXWULNLPX�LãU\ãNơMR�WLN�SR�WUHMǐ�PHWǐ��
LãOLNGDPDV�LU�NHWYLUWDLVLDLV�PHWDLV�QXR�*6,�SUDGåLRV��3'�LU�QHULPR�VLPSWRPǐ�SDVLUHLãNLPR�SURJQR]HL��VWUDWL¿NXRMDQW�SDJDO�O\WƳ��
EXYR�DQDOL]XRMDPDV�NRJQLW\YLQơV�IXQNFLMRV�VXWULNLPDV��NDLS�3'�SURJQRVWLQLV�YHLNVQ\V��ƳYHUWLQDQW�%,�VXGDUDQþLǐ�NRPSRQHQþLǐ�
ƳWDNą�LU�NRQWUROLXRMDQW�ODLNRWDUSƳ��PHWXV��SR�*6,��DPåLǐ�LU�QHULPR�VLPSWRPǐ�SDVLUHLãNLPą��/HQWHOơ��

�/�H�Q�W�H�O�¡���'HSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPR�VWLSUXPR�SURJQRVWLQLDL�PRGHOLDL�YơO\YXRMX�SHULRGX�SR�*6,�SDJDO�O\WƳ

9\UDL 0RWHU\V
0RGHOLV �E S 0RGHOLV �E S
�����P�R�G�H�O�L�V �����P�R�G�H�O�L�V

006( ������ ����� 006( ������ �����
$PåLXV��PHWDL ����� ����� $PåLXV��PHWDL ����� �����
7XãWLQLPDVLV� ����� �����
1DXGRMLPDVLV�WXDOHWX� ������ ����� 1DXGRMLPDVLV�WXDOHWX� ������ �����

5�� ������SURF� 5�� ������SURF�
�����P�R�G�H�O�L�V �����P�R�G�H�O�L�V

006( ������ ����� $PåLXV��PHWDL ����� �����
$PåLXV��PHWDL ����� ����� 7XãWLQLPDVLV� ������ �����
1HULPDV������� ����� ����� $VPHQV�WXDOHWDV� ������ �����

1HULPDV������� ����� ����
5�� ������SURF� 5�� ������SURF�

1HSULNODXVRPL�NLQWDPLHML��PHWDL�SR�*6,��DPåLXV�����PRGHO\MH�±�LU�QHULPDV���PRGL¿NXRWR�%,�NRPSRQHQWơV��SDåLQLPR�IXQNFLMD��WXãWLQLPDVLV��
ãODSLQLPDVLV��DVPHQV�WXDOHWDV��QDXGRMLPDVLV�WXDOHWX��YDOJ\PDV��MXGơMLPDV�QXR�ORYRV�DQW�NơGơV��MXGơMLPDV��DSVLUHQJLPDV��ODLSWDL��SUDXVLPDVLV�
YHUWLQWRV�EDODLV�QXR���>SULNODXVRPDV@�LNL����>QHSULNODXVRPDV@��

3'�SDVLUHLãNLPDV�LNL���PHWǐ�SR�*6,�LãJ\YHQXVLHPV�Y\UDPV�\UD�VXVLMĊV�VX�VXWULNXVLRPLV�NRJQLW\YLQơPLV�IXQNFLMRPLV�LU�
SULNODXVRPXPX�QXR�NLWǐ�DVPHQǐ�DVPHQV�WXDOHWR�IXQNFLMRVH��ƲYHUWLQXV�NDUWX�VX�3'�SDVLUHLãNXVLXV�QHULPR�VLPSWRPXV�LãOLNR�U\ã\V�
VX�NRJQLW\YLQH� IXQNFLMD� LU� DPåLXPL��3ULHãLQJDL� QHL� Y\UDPV��PRWHULPV�QHQXVWDW\WDV�3'� U\ã\V� VX�NRJQLW\YLQH� IXQNFLMD�� WDþLDX�
SULNODXVRPXPDV�QXR�NLWǐ�DVPHQǐ�DVPHQV�WXDOHWR�IXQNFLMRVH�Y\UHVQLDPH�DPåLXMH� LãOLNR�VYDULDXVLX�SURJQRVWLQLX�3'�YHLNVQLX��
.RQWUROLXRMDQW�IXQNFLQH�EǌNOH��VXPLQLV�%,��LãUDã\PR�Lã�VWDFLRQDUR�PHWX�GHSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPR�VWLSUXPR�PRGHOLǐ�
GHWHUPLQDFLMRV�NRH¿FLHQWDV�QHSDGLGơMR��0ǌVǐ�W\ULPR�WUǌNXPDV�±�W\ULPDV�YLHQPRPHQWLV��UHLNơWǐ�ORQJLWXGLQDOLQLR�W\ULPR��0HV�
QHW\UơP�SDFLHQWǐ�QXRWDLNRV�QHL�LNL�LãWLQNDQW�*6,��QHL�DQNVW\YDMDPH�SHULRGH�SR�*6,��WRGơO�PHV�QHJDOLPH�NRPHQWXRWL�DQNVW\YR�
SVLFKLDWULQLR�GLVWUHVR�NDLS�YơO\YHVQLǐ�SUREOHPǐ�SUHGLNWRULǐ

,ãYDGRV��9\UDPV�SRLQVXOWLQơV�GHSUHVLMRV�U\ã\V�VX�NRJQLW\YLQLǐ�IXQNFLMǐ�VXWULNLPX�LãU\ãNơMD�WLN�SR�WUHMǐ�PHWǐ��LãOLNGDPDV�LU�
NHWYLUWDLVLDLV�PHWDLV�QXR�*6,�SUDGåLRV��0RWHULPV�ãLR�U\ãLR�QHQXVWDW\WD��,OJHVQơV�QHL�YLHQHULǐ�PHWǐ�VWHEơMLPR�VWXGLMRV�UHLNDOLQJRV�
SDFLHQWǐ�VX�SRLQVXOWLQH�GHSUHVLMD�UHDOLRV�EDLJWLHV�LãW\ULPXL�
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/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

âRNLR�LU�MXGHVLR�WHUDSLMRV��NDLS�LQWHJUXRWRV�NDUGLRORJLQơV�UHDELOLWDFLMRV�
SULHPRQơV��WDLN\PR�JDOLP\EơV��HNVSHULPHQWLQơ�VWXGLMD

/DLPD�6$3(ä,16.,(1Ơ���$OY\GDV�625$.$�

���/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D����
�/�7�����������������H�O�����S�������P�D�U�L�M�D���������#�J�P�D�L�O���F�R�P

���.�O�D�L�S�¡�G�R�V���X�Q�L�Y�H�U�V�L�W�H�W�R���0�H�Q�Ð���I�D�N�X�O�W�H�W�R���6�S�R�U�W�L�Q�L�R���ã�R�N�L�R���N�D�W�H�G�U�D�����'�R�Q�H�O�D�L�þ�L�R���J�����������.�O�D�L�S�¡�G�D�����/�7��������������

7LNVODV�� ,ãWLUWL� ãRNLR� LU� MXGHVLR� WHUDSLMRV�� NDLS� LQWHJUXRWRV� NDUGLRORJLQơV� UHDELOLWDFLMRV� SULHPRQơV�� WDLN\PR�SDFLHQWǐ�
UHDELOLWDFLMRMH�JDOLP\EHV�
� 0HWRGDL��$WOLNXV�PRNVOR�OLWHUDWǌURV�ãRNLR�LU�MXGHVLR�WHUDSLMRV�WHPDWLND�SDLHãNą�EHL�DQDOL]Ċ��'RHKUPDQ��������%HODUGLQHOOL��
/DFDODSULFH��9HQWUHOOD��)DFFHQGD�������6DSHåLQVNLHQơ��6RUDND���������EXYR�VXNXUWD�W\ULPR�PHWRGRORJLMD�EHL�SDUHQJWDV�ãRNLR�LU�
MXGHVLR�WHUDSLMRV� WDLN\PR�NDUGLRORJLQơMH�UHDELOLWDFLMRMH�SURWRNRODV��âRNLR�LU� MXGHVLR�WHUDSLMRV� LQWHUYHQFLMD��WUXNPơ������PLQ����
SDFLHQWǐ�¿]LQơV��SVLFKRHPRFLQơV� LU� VRFLDOLQơV�VDYLMDXWRV�DQNHWLQLV� W\ULPDV��QDXGRMDQW���SR]LFLMǐ�/LNHUW�VNDOHV� �QXR���±� ODEDL�
SDWHQNLQWDV�LNL���ODEDL�QHSDWHQNLQWDV���NUDXMR�VSDXGLPR�LU�SXOVR�PDWDYLPDV�SULHã�LU�SR�ãRNLR�LU�MXGHVLR�WHUDSLMRV�VHVLMRV��7DLN\WDV�
YHUEDOLQLV�VXEMHNW\YXV�ãLUGLHV�GDUER�PRQLWRULQJDV��3DFLHQWDL�Ƴ�HNVSHULPHQWLQĊ�VWXGLMą�EXYR�DWVLWLNWLQDL�LãULQNWL�SR�WR��NDL��DWY\NXV�
Ƴ�NDUGLRORJLQĊ�UHDELOLWDFLMą��MXRV�DSåLǌUơMR�J\G\WRMDV�NDUGLRORJDV�
� 9LVL�GDO\YDXMDQW\V�������Y\UDL�LU���PRWHU\V��ãRNLR�LU�MXGHVLR�WHUDSLMRV�VHVLMRVH�EXYR�VXVNLUVW\WL�SDJDO�¿]LQƳ�SDMơJXPą�
LU�NDUGLRORJLQĊ�OLJą�Ƴ�GYL�JUXSHV��9LHQRMH�JUXSơMH�EXYR�QHRSHUXRWL�SDFLHQWDL�SR�PLRNDUGR�LQIDUNWR��R�NLWRMH�±�RSHUXRWL�SDFLHQWDL��
2SHUXRWL�SDFLHQWDL�GDO\YDYR�ãRNLR�LU�MXGHVLR�WHUDSLMRV�VHVLMRVH��NXULǐ�PHWX�Mǐ�¿]LQLV�DNW\YXPDV�EXYR�SDJDO�%RUJR�VNDOĊ�EXYR���
NODVơ��W�\��¿]LQLV�NUǌYLV�YHUWLQDPDV�NDLS�ÄODEDL��ODEDL�OHQJYDV³�LU�DWLWLQND���������NUǌYLR�ƳYHUWLQLPR�O\JLXV��âRNLR�LU�MXGHVLR�WHUDSLMRV�
PHWX�RSHUXRWLHPV�SDFLHQWDPV�EXYR�WDLNRPD�DSãLOLPR�LU�OơWR��DQJOǐ��YDOVR�SURJUDPD��DWLWLQNDQWL�SDVLYDLNãþLRMLPą�LQWHQV\YXPX�
DSLH�����NP�YDO��DUED�DSLH��±��0(7DV�����±��NFDO�PLQ����1HRSHUXRWǐ�NDUGLRORJLQLǐ�OLJRQLǐ�¿]LQLV�DNW\YXPDV�SDJDO�%RUJR�VNDOĊ�
NLWR�QXR���LNL��±��NODVơV��R�WDL�DWLWLNR�QXR���LNL����NUǌYLR�ƳYHUWLQLPR�O\JLXV��-ǐ�¿]LQLV�SDMơJXPDV��DWOLHNDQW�DSãLOLPR�SUDWLPXV�LU�
DQJOǐ�YDOVą�EXYR�YHUWLQDPDV�QXR��±��0(7ǐ�����±��NFDO�PLQ���LNL��±��0(7ǐ���±��NFDO�PLQ���DWOLHNDQW�YLHQRV�YDOVą�

5H]XOWDWDL� LU� LãYDGRV�� 3DJDO� VXNXUWą� SURWRNROą� EXYR� Y\NG\WD� HNVSHULPHQWLQơ� VWXGLMD� SDFLHQWDPV�� GDO\YDXMDQWLHPV�
NDUGLRORJLQơMH�UHDELOLWDFLMRMH�����±�����PHWDLV��1XVWDW\WD��NDG�WLUWRVH�GYLHMRVH�JUXSơVH��WLHN�QHRSHUXRWLHPV��WLHN�RSHUXRWLHPV�
SDFLHQWDPV�å\PLDL�SDJHUơMR�SVLFKRHPRFLQơ�LU�VRFLDOLQơ�VDYLMDXWD��VXPDåơMR�NUDXMR�VSDXGLPDV��SXOVDV�SR�ãRNLR�VHVLMRV�UDP\EơV�
SHULRGH�LãOLNR�QHSDNLWĊV��

$WOLNWRV�NOLQLNLQơV�HNVSHULPHQWLQơV� VWXGLMRV� UH]XOWDWDL�SDJULQGơ�PLQWƳ��NDG�ãRNLR� MXGHVLR� WHUDSLMD�JDOL�EǌWL� LQWHJUXRWD�
GUDXJH�VX�NLWRPLV�NDUGLRORJLQơV�UHDELOLWDFLMRV�SULHPRQơPLV�SDJDO�VWUDLSVQLR�DXWRULǐ�VXNXUWą�PHWRGRORJLMą�LU�SDUHQJWą�ãRNLR�LU�
MXGHVLR�WHUDSLMRV�WDLN\PR�NDUGLRORJLQơMH�UHDELOLWDFLMRMH�SURWRNROą��.DLS�LU�XåVLHQLR�PRNVOLQLQNǐ��WDLS�LU�DWOLNWRV�HNVSHULPHQWLQơV�
VWXGLMRV�UH]XOWDWDL�SDURGơ��NDG�OơWą��DQJOǐ��YDOVą�\UD�VDXJLDX�WDLN\WL�RSHUXRWLHPV��R�JUHLWHVQƳ�YLHQRV�YDOVą�GDXJLDX�JDOLPD�WDLN\WL�
GUDXJH�VX�OơWX�YDOVX��MXRV�NHLþLDQW��NDV���DU����PLQXþLǐ��QHRSHUXRWLHPV�SDFLHQWDPV�
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7H]ơV

6RFLDOLQơV�SDUDPRV�LU�VWUHVLQLǐ�J\YHQLPR�ƳY\NLǐ�ƳWDND�VX�VYHLNDWD�VXVLMXVLDL�
J\YHQLPR�NRN\EHL�VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD

0DUJDULWD�67$1,ǋ7Ơ��-XOLMD�%52ä$,7,(1Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������P�V�W�D�Q�L�X�W�H�#�N�W�O���P�L�L���O�W

� 7LNVODV�� ƲYHUWLQWL� VRFLDOLQơV� SDUDPRV� LU� VWUHVLQLǐ� J\YHQLPR� ƳY\NLǐ� ƳWDNą� VX� VYHLNDWD� VXVLMXVLDL� J\YHQLPR� NRN\EHL�
VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD��,â/��
� 0HWRGDL�� � ,ãWLUWD� ���� VHUJDQþLǐMǐ� ,â/� �SR� ǌPDXV� PLRNDUGR� LQIDUNWR� DU� QHVWDELOLRV� NUǌWLQơV� DQJLQRV�� UHDELOLWDFLMRV�
PHWX��7LULDPąMą�LPWƳ�VXGDUơ���������SURF���Y\Uǐ�LU���������SURF���PRWHUǐ��DPåLDXV�YLGXUNLV�±������PHWDL��6X�VYHLNDWD�VXVLMXVL�
J\YHQLPR�NRN\Eơ�YHUWLQWD�6)����NODXVLP\QX��6RFLDOLQơ�SDUDPD�YHUWLQWD�'DXJLDGLPHQVLQH�VXYRNLDPRV�VRFLDOLQơV�SDUDPRV�VNDOH�
��0�X�O�W�L�G�L�P�H�Q�V�L�R�Q�D�O�� �6�F�D�O�H�� �R�I�� �3�H�U�F�H�L�Y�H�G�� �6�R�F�L�D�O�� �6�X�S�S�R�U�W���� VWUHVLQLDL� J\YHQLPR� ƳY\NLDL� ±�*\YHQLPR� ƳY\NLǐ� VWUHVR� VNDOH� ��6�R�F�L�D�O��
�5�H�D�G�M�X�V�W�P�H�Q�W�� �5�D�W�L�Q�J�� �6�F�D�O�H�����6WDWLVWLQơ�DQDOL]ơ�±�YLHQPDWơ� OLQLMLQơ� UHJUHVLMD��SULNODXVRPL�NLQWDPLHML�±�DãWXRQLRV�6)����VULW\V��
QHSULNODXVRPL� NLQWDPLHML�� DPåLXV�� ãHLPLQơ� SDGơWLV�� NUǌWLQơV� DQJLQRV� IXQNFLQơ� NODVơ�� 1<+$� IXQNFLQơ� NODVơ�� ,â/� GLDJQR]ơ��
JUHWXWLQLDL� VXVLUJLPDL� �DUWHULQơ�KLSHUWHQ]LMD�� FXNULQLV�GLDEHWDV�� LQVXOWDV��� VRFLDOLQơ�SDUDPD� LU� VWUHVLQLDL�J\YHQLPR� ƳY\NLDL��9LVL�
YHLNVQLDL��NXULH�EXYR�UHLNãPLQJL�YLHQPDWơMH�OLQLMLQơMH�UHJUHVLMRMH��EXYR�ƳWUDXNWL�Ƴ�GDXJLDPDWĊ�OLQLMLQĊ�UHJUHVLMą��'XRPHQ\V�EXYR�
DWVNLUDL�DQDOL]XRMDPL�Y\Uǐ�LU�PRWHUǐ�JUXSơVH�
� 5H]XOWDWDL��9\Uǐ�JUXSơMH�WLHN�YLHQPDWơV�� WLHN�LU�GDXJLDPDWơV�OLQLMLQơV�UHJUHVLMRV�PHWRGX�JDXWL�UH]XOWDWDL�SDURGơ��NDG�
VX� VYHLNDWD� VXVLMXVLRV� J\YHQLPR� NRN\EơV� ƳYHUWLQLPDL� UHLNãPLQJDL� VXVLMĊ� WLHN� VX� NOLQLNLQơPLV�� WLHN� LU� VX� SVLFKRVRFLDOLQơPLV�
FKDUDNWHULVWLNRPLV�� 9LHQPDWơV� OLQLMLQơV� UHJUHVLMRV� PHWRGX� EXYR� UDVWD�� NDG� ¿]LQLR� DNW\YXPR� VULWLV� EXYR� ODELDX� VXVLMXVL� VX�
NOLQLNLQơPLV� ,â/� FKDUDNWHULVWLNRPLV�� WRNLRPLV� NDLS�1<+$� IXQNFLQơ� NODVơ� �ȕ �������� S�������� LU� VWDELOLRV� NUǌWLQơV� DQJLQRV�
IXQNFLQơ�NODVơ��ȕ ��������S ��������,ãDQDOL]DYXV�GXRPHQLV�GDXJLDPDWơV�OLQLMLQơV�UHJUHVLMRV�PHWRGX��VWLSULDXVL�U\ãLDL�OLNR�WDUS�
¿]LQLR�DNW\YXPR�LU�1<+$�IXQNFLQơV�NODVơV��ȕ ��������S���������6WUHVLQLDL�J\YHQLPR�ƳY\NLDL� �UHLNãPLQJDL�EORJLQR�VRFLDOLQĊ�
IXQNFLMą��HPRFLQĊ�EǌNOĊ�LU�PDåLQR�HQHUJLQJXPą�J\Y\ELQJXPą��OHQWHOơ���'LGHVQơ�VRFLDOLQơ�SDUDPD�UHLNãPLQJDL�JHULQR�VRFLDOLQH�
IXQNFLMą��HPRFLQĊ�EǌNOĊ��GLGLQR�HQHUJLQJXPą�J\Y\ELQJXPą�LU�JHULQR�EHQGUą�VYHLNDWRV�YHUWLQLPą�
0RWHUǐ�JUXSơMH�WLHN�YLHQPDWơV��WLHN�LU�GDXJLDPDWơV�OLQLMLQơV�UHJUHVLMRV�PHWRGX�JDXWL�UH]XOWDWDL�SDURGơ��NDG�ƳYDLULRV�VX�VYHLNDWD�
VXVLMXVLRV�J\YHQLPR�NRN\EơV�VULW\V�UHLNãPLQJDL�VXVLMXVLRV�VX�VWUHVLQLDLV�J\YHQLPR�ƳY\NLDLV�LU�VRFLDOLQH�SDUDPD��R�QH�VX�NOLQLNLQơPLV�
LãHPLQơV�ãLUGLHV�OLJRV�FKDUDNWHULVWLNRPLV��'DXJLDPDWơV�OLQLMLQơV�UHJUHVLMRV�PHWRGX�JDXWL�UH]XOWDWDL�SDURGơ��NDG�GLGHVQơ�VRFLDOLQơ�
SDUDPD�GLGLQD�¿]LQƳ�DNW\YXPą��JHULQD�HPRFLQH�EǌNOĊ��GLGLQD�HQHUJLQJXPą�J\Y\ELQJXPą�LU�JHULQD�EHQGUą�VYHLNDWRV�YHUWLQLPą�
�OHQWHOơ���6WUHVLQLDL�J\YHQLPR�ƳY\NLDL�UHLNãPLQJDL�EORJLQD�HPRFLQĊ�EǌNOĊ��PDåLQD�HQHUJLQJXPą�J\Y\ELQJXPą��GLGLQD�VNDXVPR�
SRMǌWƳ��7DLJL��PRWHUǐ�JUXSơMH�WLHN�¿]LQơV��WLHN�SVLFKRORJLQơV�J\YHQLPR�NRN\EơV�VULW\V�EXYR�VXVLMXVLRV�YLHQ�WLN�VX�SVLFKRVRFLDOLQơPLV�
FKDUDNWHULVWLNRPLV��\SDþ�VX�VRFLDOLQH�SDUDPD�

�/�H�Q�W�H�O�¡���6RFLDOLQơV�SDUDPRV�LU�VWUHVLQLǐ�J\YHQLPR�ƳY\NLǐ�ƳWDND�VHUJDQþLǐMǐ�,â/�VX�VYHLNDWD�VXVLMXVLDL�J\YHQLPR�NRN\EHL��GDXJLDPDWơV�
OLQLMLQơV�UHJUHVLMRV�UHLNãPLQJL�VWDQGDUWL]XRWL�UHJUHVLMRV�NRH¿FLHQWDL�ȕ���S��

6)����VULW\V
9\UDL 0RWHU\V

6WUHVLQLDL�J\YHQLPR�
ƳY\NLDL 6RFLDOLQơ�SDUDPD 6WUHVLQLDL�J\YHQLPR�

ƳY\NLDL 6RFLDOLQơ�SDUDPD

)L]LQLV�DNW\YXPDV �������������� �������������
9HLNORV�DSULERMLPDV�GơO�
¿]LQLǐ�SUREOHPǐ
9HLNORV�DSULERMLPDV�GơO�
HPRFLQLǐ�SUREOHPǐ
6RFLDOLQơ�IXQNFLMD �������������� �������������
(PRFLQơ�EǌNOơ ��������������� ������������� ��������������� ��������������
(QHUJLQJXPDV�J\Y\ELQJXPDV �������������� ������������� �������������� ��������������
6NDXVPDV ��������������
%HQGUDV�VYHLNDWRV�YHUWLQLPDV ������������� ��������������

� ,ãYDGRV�� 6RFLDOLQơV� SDUDPRV� VWRND� LU� VWUHVLQLDL� J\YHQLPR� ƳY\NLDL� QHLJLDPDL� YHLNLD� VX� VYHLNDWD� VXVLMXVLą� J\YHQLPR�
NRN\EĊ��\SDþ�PRWHUǐ��3ODQXRMDQW�NDUGLRORJLQơV�UHDELOLWDFLMRV�SURJUDPDV�VSHFLDOXV�GơPHV\V�WXUơWǐ�EǌWL�NUHLSLDPDV�SDFLHQWDPV��
NXULH�SDWLULD�GDXJ�VWUHVLQLǐ�J\YHQLPR�ƳY\NLǐ�LU�NXULH�VWRNRMD�VRFLDOLQơV�SDUDPRV�
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/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

6N\GOLDXNơV�DãLHV�KRUPRQǐ�NRQFHQWUDFLMǐ�SRN\þLDL�J\GDQW�VNLUWLQJDLV�
DQWLSVLFKRWLNDLV

9HVWD�67(,%/,(1Ơ��1DUVHWD�0,&.89,(1Ơ��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������Y�V�W�H�L�E�O�L�H�Q�H�#�P�D�L�O���O�W

7LNVODV�� ,ãWLUWL� LU� SDO\JLQWL� VNLUWLQJǐ� DQWLSVLFKRWLNǐ� SRYHLNƳ� KRVSLWDOL]XRWǐ� SVLFKR]LQLǐ� SDFLHQWǐ� VN\GOLDXNơV� KRUPRQǐ�
NRQFHQWUDFLMRPV��EHL�KLSR¿]ơV�LU�NHSHQǐ�DXGLQLR�IXQNFLQLDPV�SRN\þLDPV��YHUWLQDQW�SDJDO�WLUHRVWLPXOLXRMDQþLR�KRUPRQR��76+��
URGLNOƳ�EHL�O\WLQLXV�KRUPRQXV�VXULãDQþLR�EDOW\PR��6+%*��NRQFHQWUDFLMą�

0HWRGDL�����SDFLHQWǐ��Y\Uǐ�LU�PRWHUǐ��������PHWǐ�DPåLDXV��KRVSLWDOL]XRWǐ�Ƴ�SVLFKLDWULQƳ�VWDFLRQDUą�GơO�ǌPLQơV�HQGRJHQLQơV�
SVLFKR]ơV�HSL]RGR�DWY\NLPR�GLHQą�LU�J\G\PR�SDEDLJRMH�EXYR�SDLPWDV�NUDXMDV�VN\GOLDXNơV�KRUPRQǐ�±�ODLVYR�WLURNVLQR��)7���LU�
ODLVYR�WULMRGWLURQLQR��)7���NRQFHQWUDFLMǐ�W\ULPXL�EHL�76+�LU�6+%*�QXVWDW\PXL��,ãW\UXV�DQWLNǌQLXV�SULHã�VN\GOLDXNơV�SHURNVLGD]Ċ�
�$732�� Lã� W\ULPR� EXYR� DWPHVWL� SDFLHQWDL� VX� DXWRLPXQLQLR� WLURLGLWR� GLDJQR]H�� 7LULDPLHPV� SDFLHQWDPV�� UHPLDQWLV� '60�,9�
NODVL¿NDFLMD� SDJDO� 0,1,� 3OXV� ���� NODXVLP\Qą�� EXYR� GLDJQR]XRWD� ãL]RIUHQLMD�� ãL]RDIHNWLQLV� VXWULNLPDV�� ǌPLQLV� SVLFKR]LQLV�
VXWULNLPDV� EHL� DIHNWLQLDL� VXWULNLPDL� VX� SVLFKR]ơV� VLPSWRPDLV�� 6WDFLRQDUH� SDFLHQWDL� EXYR� J\G\WL� VNLUWLQJDLV� DQWLSVLFKRWLQLDLV�
SUHSDUDWDLV��KDORSHULGROLX��RODQ]DSLQX��ULVSHULGRQX��DPLVXOSLULGX��WLDSULGX��NOR]DSLQX�DUED�TXHWLDSLQX��

5H]XOWDWDL�� %XYR� QXVWDW\WL� VWDWLVWLãNDL� UHLNãPLQJL� SDNLWLPDL� VN\GOLDXNơV� DãLHV� KRUPRQǐ� NRQFHQWUDFLMRVH� SR� ǌPLQơV�
SVLFKR]ơV� J\G\PR� DQWLSVLFKRWLQLDLV� SUHSDUDWDLV�� )7�� NRQFHQWUDFLMD� VXPDåơMR� QXR��������� SPRO�/� LNL� ��������� SPRO�/�� S�  �
�������)7��NRQFHQWUDFLMD�VXPDåơMR�QXR���������SPRO�/�LNL���������SPRO�/��S����������KLSR¿]ơV�KRUPRQR�76+�NRQFHQWUDFLMD�
SDGLGơMR�QXR�����������P,8�/�LNL�����������P,8�/��S� ��������NHSHQǐ�IXQNFLQLV�DWVDNDV��YHUWLQWDV�SDJDO�6+%*�NRQFHQWUDFLMą��
NXUL� VXPDåơMR�QXR�����������QPRO�/� LNL������������QPRO�/��S����������PRWHULPV�� LU�QXR�����������QPRO�/� LNL������������
QPRO�/��S����������Y\UDPV�

/\JLQDQW�VNLUWLQJǐ�DQWLSVLFKRWLNǐ�SRYHLNƳ��EXYR�QXVWDW\WD��NDG�J\G\PDV�DWLSLQLX�DQWLSVLFKRWLNX�TXHWLDSLQX��O\JLQDQW�VX�
J\G\PX�NLWDLV�DQWLSVLFKRWLNDLV��VNLUWLQJDL�YHLNLD�VN\GOLDXNơV�KRUPRQR�)7��NRQFHQWUDFLMą��TXHWLDSLQDV�NRQFHQWUDFLMą�SDGLGLQR�
�������� SPRO�/�� NLWL� DQWLSVLFKRWLNDL� DWLWLQNDPDL� VXPDåLQR� �������� SPRO�/�� S ������� ãLV� SRN\WLV� ƳWDNRMR� )7��)7�� VDQW\NLR��
NXULV�DWVSLQGL�,,�WLSR�GHMRGLQD]ơV�DNW\YXPą�JDOYRV�VPHJHQ\VH��NLWLPą��VDQW\NLV�SDGLGơMR�J\GDQW�TXHWLDSLQX������������WDþLDX�
VXPDåơMR�J\GDQW�NLWDLV�DQWLSVLFKRWLNDLV������������S ��������EH�VWDWLVWLãNDL�UHLNãPLQJǐ�VNLUWXPǐ�NHLþLDQW�)7���76+�LU�6+%*�
NRQFHQWUDFLMDV�

,ãYDGRV��ǋPLQLǐ�HQGRJHQLQLǐ�SVLFKR]Lǐ�J\G\PDV�DQWLSVLFKRWLNDLV�VWDWLVWLãNDL�UHLNãPLQJDL�PDåLQD�VN\GOLDXNơV�KRUPRQǐ�
±�)7��LU�)7��NRQFHQWUDFLMą��EHL�GLGLQD�KLSR¿]ơV�KRUPRQR�76+�NRQFHQWUDFLMą��7DLS�SDW�VWHELPDV�VN\GOLDXNơV�KRUPRQǐ�IXQNFLQLR�
DNW\YXPR�NLWLPDV�NHSHQ\VH��PDåơMDQW�6+%*�NRQFHQWUDFLMDL�

*\G\PDV�TXHWLDSLQX��VNLUWLQJDL�QHL�NLWDLV�DQWLSVLFKRWLNDLV��VLHMDPDV�VX�)7��NRQFHQWUDFLMRV�GLGơMLPX�LU�)7��)7��VDQW\NLR�
GLGơMLPX�

/LWHUDWǌUD
���%DXPJDUWQHU�$��3LHW]FNHU�$��*DHEHO�:��������7KH�K\SRWKDODPLF�SLWXLWDU\�WK\URLG�D[LV�LQ�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��6FKL]RSKU�5HV�������������
���%XQHYLFLXV�5��3UDQJH�$-�-U��������7K\URLG�GLVHDVH�DQG�PHQWDO�GLVRUGHUV��FDXVH�DQG�HIIHFW�RU�RQO\�FR�PRUELGLW\"�&XUU�2SLQ�3V\FKLDWU\�������������
���.HOO\�'/��&RQOH\�55��7K\URLG�IXQFWLRQ�LQ�WUHDWPHQW�UHVLVWDQW�VFKL]RSKUHQLD�SDWLHQWV�WUHDWHG�ZLWK�TXHWLDSLQH��ULVSHULGRQH��RU�ÀXSKHQD]LQH��-�&OLQ�3V\FKLDWU\�����������������
���.RQWD[DNLV�93��.DUDLVNRV�'��+DYDNL�.RQWD[DNL�%-��)HUHQWLQRV�3��3DSDGLPLWULRX�*1��������&DQ�TXHWLDSLQH�LQGXFHG�K\SRWK\URLGLVP�EH�UHYHUVLEOH�ZLWKRXW�TXHWLDSLQH�GLVFRQWLQXDWLRQ"�&OLQ�1HXURSKDUPDFRO�����
�������
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6DXOơV�ãYLHVRV�ƳWDND�VHUJDQþLǐMǐ�QXRWDLNRV�LU�QHULPR�VXWULNLPDLV�VDYLMDXWDL

'DOLD�6752387Ơ��$XUHOLMD�32'/,36.<7Ơ��6DXOLXV�/,87.86��5REHUWDV�%81(9,ý,86
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������G�D�O�L�R�V�W�U�#�\�D�K�R�R���F�R���X�N

7LNVODV�� ,ãDQDOL]XRWL� VDXOơV� ãYLHVRV� ƳWDNą� VHUJDQþLǐMǐ� QXRWDLNRV� LU� QHULPR� VXWULNLPDLV� �116�� VDYLMDXWDL� ƳYHUWLQDQW� LU�
VH]RQLãNXPą�

0HWRGDL�������P��ELUåHOLR�±������P��ODSNULþLR�PơQHVLDLV�EXYR�LãWLUWL�����VHUJDQWLHML�116��NXULH����GLHQRV�ODLNRWDUS\MH�
DSLH�VDYR�VDYLMDXWą�Xå�SUDơMXVLą�SDUą�NLHNYLHQą�GLHQą�å\PơMR�VDYLNRQWUROơV�GLHQ\QH��DWVLVSLQGLQþLDPH����VXEMHNW\YLǐ�VDYLMDXWRV�
VLPSWRPǐ�� 7LULDPǐMǐ� JUXSĊ� VXGDUơ� ��� ���� SURF��� Y\UDL� LU� ���� ���� SURF��� PRWHU\V�� DPåLDXV� YLGXUNLV� ������P�� ���±���P����
.DVGLHQLQLDL� PHWHRURORJLQLDL� GXRPHQ\V� YLVą� SDUą� UHJLVWUXRMDPL� PHWHRURORJLQơMH� VWRW\MH� Ä9DQWDJH� 3UR�� 3OXV³� NDV� YDODQGą��
$QDOL]XRWL� GLHQRV� �ãYLHVDXV� SDURV� PHWR�� QXR� 6DXOơV� SDWHNơMLPR� LNL� 6DXOơV� QXVLOHLGLPR� ��±� �� YDODQGD�� PHWHRURORJLQLǐ� LU�
KHOLRJHR¿]LQLǐ�YHLNVQLǐ��WRNLǐ�NDLS�6DXOơV�VSLQGXOLXRWơ��6DXOơV�HQHUJLMD��GLGåLDXVLD�6DXOơV�VSLQGXOLXRWơV�UHLNãPơ��GHEHVXRWXPR�
DXNãWXWLQLR� EDOR� LU� GHEHVXRWXPR� åHPXWLQLR� EDOR� GXRPHQǐ� YLGXUNLDL�� 6DYLMDXWRV� VLPSWRPǐ� LãUHLNãWXPR� VXPLQLDL� EDODL� EXYR�
DQDOL]XRMDPL�DWVLåYHOJLDQW�Ƴ�PHWHRURORJLQLǐ��KHOLRJHR¿]LQLǐ�GXRPHQǐ�YLGXUNLXV��

5H]XOWDWDL��9LVL�VHUJDQþLǐMǐ�116�VXEMHNW\YǌV�VDYLMDXWRV�VLPSWRPDL�� LãVN\UXV� LU]OXPą�LU�GLUJOXPą�� WXUơMR�VWDWLVWLãNDL�
UHLNãPLQJą� U\ãƳ� VX� VDXOơV� ãYLHVD� �OHQWHOơ��� 'LGHVQL� 6DXOơV� LQWHQV\YXPR� URGLNOLDL� PDåLQR� VLPSWRPǐ� SDVLUHLãNLPą�� WXR� WDUSX�
GLGHVQLV�GHEHVXRWXPDV�GLGLQR�VDYLMDXWRV�VLPSWRPǐ�SDVLUHLãNLPą��

�/�H�Q�W�H�O�¡���6XEMHNW\YLǐ�VDYLMDXWRV�VLPSWRPǐ�U\ãLDL�VX�PHWHRURORJLQLǐ�LU�KHOLRJHR¿]LQLǐ�YHLNVQLǐ�URGLNOLDLV�YLVDLV�PHWǐ�ODLNDLV�LU�DWVNLUDL�
SDYDVDUƳ��6SHDUPHQµR�UDQJLQơ�NRUHOLDFLMD

6XEMHNW\YǌV�VLPSWRPDL

+HOLRJHR¿]LQLDL��PHWHRURORJLQLDL�YHLNVQLDL
6DXOơV�

VSLQGXOLXRWơ
6DXOơV�
HQHUJLMD

'LGå��6DXOơV�VSLQG��
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EDODV
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'XRPHQ\V�EXYR�DQDOL]XRMDPL�LU�NLHNYLHQą�PHWǐ�VH]RQą�DWVNLUDL��3DYDVDUƳ�6DXOơV�LQWHQV\YXPR�URGLNOLDL�LU�GHEHVXRWXPDV��
NDLS�LU�DQDOL]XRMDQW�YLVR�ODLNRWDUSLR�GXRPHQ\V��WXUơMR�U\ãƳ�EHYHLN�VX�YLVDLV�VDYLMDXWRV�VLPSWRPDLV��OHQWHOơ���7DþLDX�JDXWRV�SULHãLQJRV�
NRUHOLDFLMRV��'LGHVQL�6DXOơV�LQWHQV\YXPR�URGLNOLDL�GLGLQR�VLPSWRPǐ�SDVLUHLãNLPą��R�GHEHVXRWXPDV�SULHãLQJDL�±�PDåLQR��7XR�WDUSX�
NLWDLV�PHWǐ�ODLNDLV�QXVWDW\WRV�WLN�NHOLRV�UHLNãPLQJRV�NRUHOLDFLMRV�WDUS�6DXOơV�LQWHQV\YXPR�URGLNOLǐ�LU�VXEMHNW\YLǐ�VDYLMDXWRV�VLPSWRPǐ�
SDVLUHLãNLPR��'LGHVQơ�6DXOơV�VSLQGXOLXRWơ�LU�6DXOơV�HQHUJLMD�PDåLQR�JDOYRV�VYDLJLPą��U ±������S�������UXGHQƳ�LU�JHULQR�QXRWDLNą�
�U ±������S�������åLHPą��'LGHVQLV�GHEHVXRWXPDV�YDVDUą�EXYR�VXVLMĊV�VX�JHUHVQH�VDYLMDXWD��PDåHVQLX�LU]OXPX�LU�PLHJXLVWXPX�GLHQRV�
PHWX��U�QXR�±�����LNL�±������S��������7XR�WDUSX�UXGHQƳ�GLGHVQLV�GHEHVXRWXPDV�EXYR�VXVLMĊV�VX�SDVLUHLãNLDQþLD�EORJHVQH�VDYLMDXWD��
VLOSQXPX��QHULPX��JDOYRV�VNDXVPX��JDOYRV�VYDLJLPX��RUR�WUǌNXPX��ãLUGLHV�VNDXVPX��VWLSULX�ãLUGLHV�SODNLPX��U�QXR������LNL�������
S�������LU�PLHJXLVWXPX�GLHQRV�PHWX��U ������S�������WLHN�UXGHQƳ��WLHN�åLHPą��

,ãYDGD��6DXOơV�ãYLHVD�WXUL�UHLNãPLQJą�ƳWDNą�VHUJDQþLǐMǐ�QXRWDLNRV�LU�QHULPR�VXWULNLPDLV�VDYLMDXWDL�LU�ML�SULNODXVR�QXR�VH]RQR��
%HQGUDL�6DXOơV�LQWHQV\YXPR�URGLNOLDL�PDåLQR�VHUJDQþLǐ�QXRWDLNRV�LU�QHULPR�VXWULNLPDLV�VXEMHNW\YLǐ�VDYLMDXWRV�VLPSWRPǐ�SDVLUHLãNLPą��
WXR�WDUSX�SDYDVDUƳ�SULHãLQJDL��GLGHVQL�6DXOơV�LQWHQV\YXPR�URGLNOLDL�EXYR�VXVLMĊ�VX�VWLSUHVQLX�VDYLMDXWRV�VLPSWRPǐ�SDVLUHLãNLPX�
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/608�0$�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�;�RML�PHWLQơ�WDUSWDXWLQơ�NRQIHUHQFLMD

1XVLVNXQGLPǐ�MXGDPRMR�DSDUDWR�QHJDODYLPDLV�ƳWDND�VHUJDQþLǐMǐ�LãHPLQH�
ãLUGLHV�OLJD�J\YHQLPR�SLOQDWYHL

%ULJLWD�9$,ý,ǋ1,(1Ơ��-XOLMD�%52ä$,7,(1Ơ��,UPD�$%(/.,(1Ơ
�/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���3�V�L�F�K�R�¿�]�L�R�O�R�J�L�M�R�V���L�U���U�H�D�E�L�O�L�W�D�F�L�M�R�V���L�Q�V�W�L�W�X�W�D�V�����9�\�G�Ì�Q�R���D�O���������3�D�O�D�Q�J�D������

�/�7�����������������H�O�����S�������E�U�L�J�L�W�D�#�N�W�O���P�L�L���O�W

� ƲYDGDV��0RNVOLQLǐ� W\ULPǐ�GXRPHQLPLV� MXGDPRMR� DSDUDWR� VXWULNLPǐ� WXUL�PDåGDXJ�NDV� ���� åPRJXV��âLH� QHJDODYLPDL�
ULERMD�åPRQHV�NDVGLHQLQơMH�YHLNORMH�� WDLS�SDW� ODLVYDODLNLR�DNW\YXPą� LU� VDYDUDQNLãNXPą��2ODQGLMRMH�DWOLNWRV�VWXGLMRV� UH]XOWDWDL�
SDURGơ��NDG�åPRQLǐ�WXUơMXVLǐ�MXGDPRMR�DSUDWR�VXWULNLPǐ�J\YHQLPR�NRN\Eơ�EXYR�EORJHVQơ��QHL�EHQGURV�SRSXOLDFLMRV�\SDþ�¿]LQĊ�
VYHLNDWą�DWVSLQGLQþLRV� VXEVNDOơV��'DUEǐ��QDJULQơMDQþLǐ�VHUJDQþLǐMǐ� LãHPLQH�ãLUGLHV� OLJD�J\YHQLPR�NRN\EĊ�\UD�GDXJ��EHW�QơUD�
GDUEǐ�QDJULQơMDQþLǐ�MXGơMLPR�IXQNFLMRV�VXWULNLPR�ƳWDNą�ãLǐ�OLJRQLǐ�J\YHQLPR�NRN\EHL�
� 7LNVODV�� ƲYHUWLQWL� QXVLVNXQGLPǐ� MXGDPRMR� DSDUDWR� QHJDODYLPDLV� ƳWDNą� VHUJDQþLǐMǐ� LãHPLQH� ãLUGLHV� OLJD� J\YHQLPR�
SLOQDWYHL�
� 0HWRGDL��%XYR�LãWLUWD�����VHUJDQWLHML�LãHPLQH�ãLUGLHV�OLJD�VWDFLRQDULQơV�UHDELOLWDFLMRV�PHWX��,ã�Mǐ����������SURF���Y\UDL�LU�
���������SURF���PRWHULV��7LULDPǐMǐ�DPåLDXV�YLGXUNLV����������P��7LULDPLHML�XåSLOGơ�6)����NODXVLP\Qą�LU�6WDQGDUWL]XRWą�ãLDXUơV�
ãDOLǐ�NODXVLP\Qą� �DQJO�� �6�W�D�Q�G�D�U�W�L�V�H�G�� �1�R�U�G�L�F�� �4�X�H�V�W�L�R�Q�Q�D�L�U�H�V�� �I�R�U�� �W�K�H�� �D�Q�D�O�\�V�L�V�� �R�I�� �P�X�V�F�X�O�R�V�N�H�O�H�W�D�O�� �V�\�P�S�W�R�P�V���âLV�NODXVLP\QDV�
QDXGRMDPDV�MXGDPRMR�DSDUDWR�QHJDODYLPǐ�VNULQLQJXL��3UDãRPD�ƳYHUWLQWL�MXGDPRMR�DSDUDWR�QHJDODYLPXV���NǌQR�VULW\VH��NDNOH��
SHþLXRVH��DONǌQơVH��ULHãXRVH�SODãWDNRVH��YLUãXWLQơMH�QXJDURV�GDO\MH��MXRVPHQLQơMH�VWXEXUR�GDO\MH��NOXEXRVH��ãODXQ\VH��NHOLXRVH��
þLXUQRVH�SơGRVH��SHU����SDVWDUǐMǐ�PơQHVLǐ�LU�SHU���SDVWDUąVLDV�GLHQDV��6)����NODXVLP\QDV�J\YHQLPR�NRN\EHL��*.��YHUWLQWL�VXVLGHGD�
Lã����NODXVLPǐ��DWVSLQGLQþLǐ�IXQNFLQĊ�EǌNOĊ�LU�HPRFLQƳ�VWDELOXPą��6)±���DWVSLQGL�DãWXRQLDV�J\YHQLPR�VULWLV��¿]LQƳ�DNW\YXPą��)$���
YHLNORV�DSULERMLPą�GơO�¿]LQLǐ��9)3��LU�HPRFLQLǐ�SUREOHPǐ��9(3���VRFLDOLQĊ�IXQNFLMą��6)���SVLFKLNRV�EǌVHQą��3%���HQHUJLQJXPą�±�
J\Y\ELQJXPą��(*���VNDXVPą��6��LU�EHQGUąMƳ�VYHLNDWRV�YHUWLQLPą��%69���.ODXVLPDL�YHUWLQDPL�EDODLV�SDJDO�WDP�WLNUą�DOJRULWPą��NLHNYLHQD�
VULWLV�YHUWLQDPD�QXR���LNL�����EDOǐ������EDOǐ�URGR��NDG�J\YHQLPR�NRN\Eơ�QHVXWULNG\WD���âLRV���VULW\V�MXQJLDPRV�Ƴ���SDJULQGLQHV�VYHLNDWRV�
GLPHQVLMDV��¿]LQĊ�LU�SVLFKLQĊ�VYHLNDWą��)L]LQơV�VYHLNDWRV�GLPHQVLMą�DSLEǌGLQD�)$��9)3��6��%69�VNDOơV��3VLFKLQơV�VYHLNDWRV�GLPHQVLMą�
DSLEǌGLQD�9(3��6)��3%��(*�VNDOơV�
� 7DLNơPH�NRYDULDQþLǐ�DQDOL]ơV�PHWRGą�$1&29$��'XRPHQǐ�VNLUWXPDV�VWDWLVWLãNDL�UHLNãPLQJDV��NDL�S������
� 5H]XOWDWDL�� .RQWUROLXRMDQW� DPåLǐ�� O\WƳ�� NUǌWLQơV� DQJLQRV� NODVHV�� 1<+$� NODVHV�� SDV\YLą� NǌQR� PDVĊ� LU� MXRVPHQV�
NOXEǐ�VDQW\NƳ��¿]LQLR�DNW\YXPR�VNDOơ�EXYR�VXVLMXVL�VX�QXVLVNXQGLPǐ�MXGDPRMR�DSDUDWR�QHJDODYLPDLV�YLVXRVH���VHJPHQWXRVH�
�S��������YHLNORV�DSULERMLPR�GơO�¿]LQLǐ�SUREOHPǐ�VNDOơ�EXYR�VXVLMXVL�VX�QXVLVNXQGLPDLV�SHþLǐ��) ������S��������NOXEǐ��) ������
S��������NHOLǐ��) ������S��������þLXUQǐ��) ������S�������VąQDULXRVH��6NDXVPR�VNDOHL�UHLNãPơV�WXUơMR�QXVLVNXQGLPDL�VWXEXUR�
QHJDODYLPDLV�NDNOLQơMH�GDO\MH��) ������S��������YLUãXWLQơMH�QXJDURV�GDO\MH��) ������S��������MXRVPHQ\MH��) �������S���������
WDLS�SDW�SHþLǐ� �) ������S������� LU�NOXEǐ� �) ������S�������VąQDULXRVH��%HQGUDL� VYHLNDWDL� ƳWDNRV� WXUơMR�QXVLVNXQGLPDL�VWXEXUR�
QHJDODYLPDLV�NDNOLQơMH�GDO\MH��) ����S���������YLUãXWLQơMH�QXJDURV�GDO\MH��) ������S��������MXRVPHQ\MH��) ������S��������WDLS�
SDW�DONǌQLǐ��) ������S��������ULHãǐ��) ������S��������NOXEǐ��) ������S��������NHOLǐ��) ������S��������þLXUQǐ��) ������S��������
VąQDULXRVH�� (QHUJLQJXPą� J\Y\ELQJXPą� ƳWDNRMR� QHJDODYLPDL� NDNOLQơMH� GDO\MH� �) ������ S�������� YLUãXWLQơMH� QXJDURV� GDO\MH�
�) ������ S�������� MXRVPHQ\MH� �) ������ S�������� WDLS� SDW� SHþLǐ� �) ������ S�������� DONǌQLǐ� �) ������ S�������� NOXEǐ� �) ������
S��������NHOLǐ� �) ������S��������þLXUQǐ� �) ������S�������� VąQDULXRVH��9HLNORV�DSULERMLPXL�GơO�HPRFLQLǐ�SUREOHPǐ�UHLNãPơV�
WXUơMR�QHJDODYLPDL�MXRVPHQ\MH��) ������S��������SHþLǐ��) �����S��������DONǌQLǐ��) ������S��������ULHãǐ��) ������S��������NOXEǐ�
�) ������S��������NHOLǐ��) ������S��������þLXUQǐ��) ������S�������VąQDULXRVH��6RFLDOLQơV�IXQNFLMRV�VNDOĊ�YHLNơ�QXVLVNXQGLPDL�
QHJDODYLPDLV�YLUãXWLQơMH�QXJDURV�GDO\MH��) ������S��������NOXEǐ��) ������S��������þLXUQǐ��) �����S�������VąQDULXRVH��(PRFLQơV�
EǌVHQRV�VNDOHL�UHLNãPơV�WXUơMR�QHJDODYLPDL�NDNOLQơMH�GDO\MH��) ������S��������YLUãXWLQơMH�QXJDURV�GDO\MH��) ������S�������LU�
þLXUQǐ��) �����S�������VąQDULXRVH�
� *DOLPD�GDU\WL� SULHODLGD�� NDG� QXVLVNXQGLPDL� MXGDPRMR� DSDUDWR� QHJDODYLPDLV� ODELDX� WXUL� ƳWDNRV�¿]LQHL� VYHLNDWDL� \SDþ�
¿]LQLR�DNW\YXPR�VNDOHL�LU�EHQGUDP�VDYR�VYHLNDWRV�YHUWLQLPXL�QHL�SVLFKLQHL�VYHLNDWDL��3DQDãǌV�UH]XOWDWDL�JDXWL�LU�NLWRVH�VWXGLMRVH�
� ,ãYDGRV��1XVWDWơPH�� NDG� MXGDPRMR� DSDUDWR� QHJDODYLPDL� QHLJLDPDL� YHLNLD� J\YHQLPR� NRN\EĊ�� 7XULQWLHPV� MXGDPRMR�
DSDUDWR�QHJDODYLPǐ��¿]LQơV�VYHLNDWRV�GLPHQVLMRV�URGLNOLDL�\UD�EORJHVQL��\SDþ�¿]LQLR�DNW\YXPR�LU�EHQGUR�VYHLNDWRV�YHUWLQLPR�
VNDOơVH�
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7H]ơV

.DUGLRORJLQLǐ�OLJRQLǐ�UHDELOLWDFLMRV�LU�SUR¿ODNWLNRV�\SDWXPDL�/LHWXYRMH�LU�
(XURSRV�6ąMXQJRV�ãDO\VH

'RQDWDV�9$6,/,$86.$6���5DLPRQGDV�.8%,/,86�
���/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���.�D�U�G�L�R�O�R�J�L�M�R�V���L�Q�V�W�L�W�X�W�D�V

���/�L�H�W�X�Y�R�V���V�Y�H�L�N�D�W�R�V���P�R�N�V�O�Ð���X�Q�L�Y�H�U�V�L�W�H�W�R���0�$���.�D�U�G�L�R�O�R�J�L�M�R�V���N�O�L�Q�L�N�D

� (852$63,5(�,,,���(�X�U�R�S�H�D�Q���$�F�W�L�R�Q�� �R�Q�� �6�H�F�R�Q�G�D�U�\�� �D�Q�G�� �3�U�L�P�D�U�\�� �3�U�H�Y�H�Q�W�L�R�Q�� �R�I�� �&�D�U�G�L�R�Y�D�V�F�X�O�D�U�� �'�L�V�H�D�V�H�� �,�Q�� �2�U�G�H�U�� �W�R��
�5�H�G�X�F�H���(�Y�H�Q�W�V��W\ULPR�UH]XOWDWDL�DWVNOHLGơ��MRJ�EHPDå�YLVRVH�(XURSRV�6ąMXQJRV�ãDO\VH�ãLUGLHV�LU�NUDXMDJ\VOLǐ�OLJǐ��â./��UL]LNRV�
YHLNVQLǐ�QHSDY\NVWD�HIHNW\YLDL�NRUHJXRWL��SULHãLQJDL��QXWXNLPR�� UǌN\PR��FXNULQLR�GLDEHWR��DUWHULQơ�KLSHUWHQ]LMRV�NRUHJDYLPR�
SUREOHPD� HNVSHUWDPV� LãOLHND� \SDþ� DNWXDOL�� /\JLD� JUHWD� (XURSRV� NDUGLRORJǐ� GUDXJLMRV� �(.'�� .DUGLRORJLQơV� UHDELOLWDFLMRV� LU�
SUHYHQFLMRV�DVRFLDFLMRV�DWOLNWDV�YHUWLQLPDV�ƳURGơ��NDG�NDUGLRORJLQơV�UHDELOLWDFLMRV�LU�SUHYHQFLMRV�VLVWHPD�GDXJHO\MH�(6�ãDOLǐ�QHWXUL�
JLOLǐ�WUDGLFLMǐ��SDWYLUWLQWǐ�PHWRGLQLǐ�QXRURGǐ��WLQNDPRV�VSHFLDOLVWǐ�DNUHGLWDFLMRV�EHL�ãLą�YHLNOą�UHJODPHQWXRMDQþLRV�ƳVWDW\PLQơV�
ED]ơV�LU�W��W��*DOEǌW�þLD�LU�JOǌGL�SULHåDVW\V��SDDLãNLQDQþLRV��NRGơO�QHSDY\NVWD�JDOXWLQDL�NRUHJXRWL�â./�UL]LNRV�YHLNVQLǐ��SULVWDEG\WL�
QHLJLDPRV�Mǐ�SOLWLPR�GLQDPLNRV��NDL�GDU������P��EXYR�SULVWDW\WL�(852$63,5(�,�W\ULPR�UH]XOWDWDL�

� (XUR$VSLUH�,,,�W\ULPR�UH]XOWDWDL
� (852$63,5(� ,,,� W\ULPR� UH]XOWDWDL� DWVNOHLGơ�� MRJ� NRQH� YLVRVH� (6� ãDO\VH� LãOLHND� â./� UL]LNRV� YHLNVQLǐ� NRQWUROơV�

SUREOHPD��/\JLQDQW�VX�(852$63,5(�,�GXRPHQLPLV��JDOLPH�WHLJWL��MRJ�UǌN\PR��QXWXNLPR��GLVOLSLGHPLMRV��JOLNHPLMRV�NRQWUROơ��
QHGLDJQR]XRWR� FXNULQLR� GLDEHWR��$.6� NRQWUROơ� LãOLHND� YLV� GDU� QHSDNDQNDPD�� QRUV� YDUWRMDPǐ� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPą�
YHLNLDQþLǐ� YDLVWǐ� NLHNLV� GLGơMD�� R� NDL� NXULRVH� ãDO\VH� MLV� SDVLHNĊV� VXEPDNVLPDOǐ� O\JƳ�� .DLS� WDL� JDOơWXPH� YHUWLQWL"� äLQRPD��
NLHNYLHQDP�(XURSRV�UHJLRQXL�EǌGLQJRV�VDYLWRV�SULHåDVW\V��JHRJUD¿QơV��VRFLDOLQơV��SROLWLQơV��OHPLDQþLRV�JHUHVQƳ�YDLVWǐ�YDUWRMLPą���
WDþLDX� SDJULQGLQơ� SULHåDVWLV� ±� GDXJXPRMH� ãDOLǐ� DGHNYDþLRV� SULPLQơV� LU� DQWULQơV� NDUGLRYDVNXOLQơV� SUHYHQFLMRV� QHEXYLPDV� DU�
YHLNLDQþLRVLRV�QHHIHNW\YXPDV�

� 3Y]���QRUV�YLVǐ�ãDOLǐ�SDFLHQWDL�SDNDQNDPDL�JHUDL�YDUWRMD�J\G\WRMǐ�VNLULDPXV�DQWLKLSHUWHQ]LQLXV�YDLVWXV��YLGXWLQLãNDL������
SURF���Lã�Mǐ�$.),�$5%�±����SURF���%$%�±����SURF����WDþLDX�$.6�WLNVOLQHV�YHUWHV�SDY\NVWD�SDVLHNWL�YRV������SURF��HXURSLHþLǐ��
$UED�DQWLOLSLGHPLQLXV�YDLVWXV�YDUWRMD�EHPDå����SURF��DSNODXVWǐMǐ��WDþLDX�WLNVOLQLǐ�FKROHVWHUROLR�YHUþLǐ��NDL�EHQGURMR�FKROHVWHUROLR�
NRQFHQWUDFLMD�������PPRO�O��SDY\NVWD�SDVLHNWL�YRV����SURF��YLVRVH�(6�ãDO\VH�WLUWLHPV�SDFLHQWDPV��WXR�WDUSX�/LHWXYRMH�YRV�YLHQDP�
Lã�����/LHWXYRMH�DQWLOLSLGHPLQLXV�YDLVWXV�YDUWRMR�YRV�SHU����SURF��DSNODXVWǐ�SDFLHQWǐ��LU�WDL�SDWV�EORJLDXVLDV�UH]XOWDWDV��O\JLQDQW�
VX� OLNXVLDLV� ��� ãDOLHV� WLULDPDLVLDLV��0DQ\NLPH�� MRJ� VLWXDFLMD� MDX� SDVLNHLWơ�� NXRPHW� YLVLHPV� GLGHOơV� NDUGLRYDVNXOLQơV� UL]LNRV�
SDFLHQWDPV��SR�SHUVLUJWǐ�ǌPLQLǐ�LãHPLQLǐ�VLQGURPǐ�DU�DWOLNWRV�UHYDVNXOLDUL]DFLMRV��VWDWLQDL�SUDGơWL�VNLUWL�QXRODWLQLDP�J\G\PXL��
� .DUGLRORJLQơV�UHDELOLWDFLMRV�WUDGLFLMRV�(6�ãDO\VH

� *DOEǌW� QHSDNDQNDPDL� YHLNVPLQJRV� NDUGLRORJLQơV� UHDELOLWDFLMRV� SULHåDãþLǐ� JDOLPH� LHãNRWL� LU� (6� ãDOLǐ� VYHLNDWRV�
PRGHOLXRVH��$QWDL��NDUGLRORJLQơ�UHDELOLWDFLMD�WDLNRPH�YRV�WUHþGDO\MH�(6�ãDOLǐ��QRUV�/LHWXYRMH��,VODQGLMRMH�UHDELOLWDFLQLV�ƳYDLULǐ�
HWDSǐ�J\G\PDV�VNLULDPDV���Lã����SDFLHQWǐ��WXR�WDUSX�.LSUH��,VSDQLMRMH�WĊVWLQHL�UHDELOLWDFLMDL�QXNUHLSLDPD�WLN���SURF��VHUJDQþLǐMǐ��
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