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6SRVREQRVW� PDOLJQLK� `HOLMD� GD� SURWHROLWLaNL� UD]OD¶X� NRPSRQHQWH� HNVWUDFHOXODUQRJ�
PDWULNVD� QHRSKRGQD� MH� X� VYLP� ID]DPD� WXPRURJHQH]H�� XNTXaXMX`L� RUJDQL]DFLMX� SULPDUQRJ� WX�
PRUD��WXPRUVNX�SURJUHVLMX�L�SRVOHGZX�ID]X�WXPRUVNH�SURJUHVLMH��PHWDVWDWVNL�SURFHV��������

)DPLOLMD�PDWULNV�PHWDORSURWHLQD]D��003��SUHGVWDYTD�JUXSX�VWUXNWXUQR�VURGQLK�SUR�
WHROLWLaNLK� HQ]LPD�� HQGRSHSWLGD]D�� NRML� VH� RGOLNXMX� VSRVREQR^`X� GHJUDGDFLMH� UD]OLaLWLK�
SURWHLQVNLK� NRPSRQHQWL� HNVWUDFHOXODUQRJ� PDWULNVD��003� IDPLOLMD� SURWHROLWLaNLK� HQ]L�
PD� XNTXaXMH� GR� VDGD� LGHQWLILNRYDQLK� ��� aODQRYD�� NODVLILNRYDQLK� SUHPD� VSHFLILaQRVWL� ]D�
VXSVWUDW��NRODJHQ��JHODWLQ��ODPLQLQ��ILEURQHNWLQ��SURWHRJOLNDQL����

=DMHGQLaNH�RVRELQH�VYLK�aODQRYD�003�IDPLOLMH�VX�VOHGH`H��VWUXNWXUQD�KRPRORJLMD��ND�
WDOLWLaNL� PHKDQL]DP� ]DYLVDQ� RG� SULVXVWYD� FLQNRYRJ� MRQD�� VHNUHFLMD� X� REOLNX� SURDNWLYQRJ�
HQ]LPD��]LPRJHQD��L�UHJXODFLMD�HQGRJHQLP�LQKLELWRULPD���������

3URWHROLWLaNL� HQ]LPL� 003� IDPLOLMH� LPDMX� YD¶QX� XORJX� X� QRUPDOQLP� IL]LROR^NLP�
SURFHVLPD��RUJDQL]DFLMD�WNLYD�WRNRP�IHWDOQRJ�UD]YL`D��UHJHQHUDFLMD�R^WH`HQRJ�WNLYD���

8� SDWROR^NLP� SURFHVLPD�� NDR� ^WR� MH� QHRSODVWLaQD� WUDQVIRUPDFLMD� L� UDVW� WXPRUVNRJ�
WNLYD��PHZDMX�VH�QLYRL�SURGXNFLMH�SURWHROLWLaNLK�HQ]LPD�L�ZLKRYLK�HQGRJHQLK�LQKLELWRUD��

0DWULNV� PHWDORSURWHLQD]D��� �003����JHODWLQD]D� $��� aODQ� IDPLOLMH� 003�� MH� SURWHROL�
WLaNL� HQ]LP� PROHNXOVNH� PDVH� ���N'D�� VSRVREDQ� GD� GHJUDGLUD� NRODJHQ�,9� L�JHODWLQ� ����� 6PDWUD�
VH� GD� DNWLYQRVW� RYRJ� HQ]LPD� X� SURWHROLWLaNRM� GHJUDGDFLML� HNVWUDFHOXODUQRJ� PDWULNVD� LPD�
YD¶QX�XORJX�X�PDOLJQLP�SURFHVLPD��

=QDaDMQD�SURGXNFLMD�HQ]LPD�003���]DSD¶HQD�MH�X�UD]OLaLWLP�KXPDQLP�WXPRULPD��XNTX�
aXMX`L� NDUFLQRPH� GRMNH� ����� NRORUHNWXPD� ����� SDQNUHDVD� ������ VNYDPR]QH� NDUFLQRPH� JODYH� L�
YUDWD������L�GUXJH�PDOLJQH�WXPRUH��

'RVDGD^ZD�� PDOREURMQD� LVWUD¶LYDZD� SURGXNFLMH� SURWHROLWLaNLK� HQ]LPD� X� PDOLJQRP�
WNLYX� ^WLWDVWH� ¶OH]GH� XND]DOD� VX� GD� WLUHRLGQL� NDUFLQRPL� SURGXNXMX� HQ]LPH�003��� L�003�
���L�GD�VX�RYL�HQ]LPL�ORNDOL]RYDQL�X�WXPRUVNLP�`HOLMDPD�L��LOL�X�ILEUREODVWLPD�WXPRUVNRJ�
WNLYD����������2YH�VWXGLMH�VX�VH�XJODYQRP�RGQRVLOH�QD�WLUHRLGQH�WXPRUH�NRML�YRGH�SRUHNOR�RG�
IROLNXODUQRJ� HSLWHOD� ^WLWDVWH� ¶OH]GH� �SDSLODUQL�� IROLNXODUQL� L� DQDSODVWLaQL� NDUFL�
QRP���

0HGXODUQL�WLUHRLGQL�NDUFLQRP��07&��YRGL�SRUHNOR�RG�SDUDIROLNXODUQLK�WLUHRLGQLK�
`HOLMD�� NRMH� SURGXNXMX� NDOFLWRQLQ� �&� `HOLMH���07&�� NRML� aLQL� ������ VYLK� WLUHRLGQLK� NDUFL�
QRPD��RGOLNXMH�VH�SRVHEQLP�ELROR^NLP�L�JHQHWVNLP�NDUDNWHULVWLNDPD��D�SURJQR]D�RYRJ�WLSD�
NDUFLQRPD�MH�JHQHUDOQR�OR^LMD�RG�SURJQR]H�GREUR�GLIHUHQFLUDQLK�WLUHRLGQLK�NDUFLQRPD��D�
ERTD�RG�SURJQR]H�DQDSODVWLaQRJ�WLUHRLGQRJ�NDUFLQRPD�����������

8� RYRP� UDGX� L]XaDYDOL� VPR� LPXQRKLVWRKHPLMVNRP� PHWRGRP� HNVSUHVLMX� SURWHROLWLaNRJ�
HQ]LPD�MM3���X�WNLYX�PHGXODUQRJ�WLUHRLGQRJ�NDUFLQRPD�X�NRUHODFLML�VD�NOLQLaNR�SDWROR�
^NLP�SDUDPHWULPD��

0DWHULMDO�L�PHWRGH�



7LUHRLGQR�WNLYR�

$QDOL]LUDQD�VX����VOXaDMD�PHGXODUQRJ�WLUHRLGQRJ�NDUFLQRPD�GRELMHQD�L]�DUKLYVNRJ�PD�
WHULMDOD� �WNLYR� ILNVLUDQR� X� ���� IRUPDOLQX� L� XNDOXSTHQR� X� SDUDILQ�� ,QVWLWXWD� ]D� HQGR�
NULQRORJLMX��GLMDEHWHV�L�EROHVWL�PHWDEROL]PD��.OLQLaNL�FHQWDU�6UELMH��%HRJUDG��

6HOHNFLMD�PDWHULMDOD�VH�]DVQLYDOD�QD�SUHWKRGQRM�GLMDJQR]L�XWYU_HQRM�UXWLQVNRP�KLVWR�
SDWROR^NRP�DQDOL]RP������L�SR]LWLYQRP�LPXQRKLVWRKHPLMVNRP�ERMHZX�QD�NDOFLWRQLQ���

.OLQLaNR�SDWROR^NL�SDUDPHWUL��NRML�VX�XNTXaLYDOL�SRO��JRGLQH��VWDGLMXP�WXPRUD�SUH�
PD�710�NODVLILNDFLML�������SULNXSTHQL�VX�X�YUHPH�KLUXU^NH�LQWHUYHQFLMH��

,PXQRKLVWRKHPLMVNR�ERMHZH�

3ULPHZHQD� MH�$%&��DYLGLQ�ELRWLQ��NRPSOHNV�� PHWRGD� � LPXQRKLVWRKHPLMVNRJ� ERMHZD� ����� L�
UHDJHQVL�SURL]YR_DaD�9HFWRU�/DERUDWRULHV��%XUOLQJDPH��&$��86$���

2GVHaFL� WNLYD�� GHETLQH� ����µP�� VX� QDNRQ� GHSDUDILQDFLMH� L� UHKLGUDWDFLMH�� LQNXELUDQL�
VD� ����� +�2�� X� PHWDQROX� �EORNLUDZH� DNWLYQRVWL� HQGRJHQH� SHURNVLGD]H��� D� ]DWLP� VD� QHLPX�
QLP� VHUXPRP� X� WUDMDZX� RG� ��� PLQXWD� �EORNLUDZH� QHVSHFLILaQRJ� YH]LYDZD��� 1DNRQ� WRJD�� RG�
VHaFL� WNLYD� VX� LQNXELUDQL� VD� SULPDUQLP� PRQRNORQVNLP� DQWLWHORP� QD� HQ]LP� 003��� �NORQ�
����'����2QFRJHQH�5HVHDUFK�3URGXFWV��&DOELRFKHP��86$��X�UD]EOD¶HZX��������SUHNR�QR`L��QD���&��
,QNXEDFLMX� VD� VHNXQGDUQLP� DQWLWHOLPD� �DQWL�PL^ML�ELRWLQ�,J*��� X� UD]EOD¶HZX� ������ L� WUDMDZX�
RG����PLQXWD��SUDWLOD�MH�LQNXEDFLMD�VD�$%&��VWUHSWDYLGLQ�ELRWLQ�SHURNVLGD]D��UHDJHQVRP��X�WUDMDZX�
RG����PLQXWD��,]PH_X�VYDNH�LQNXEDFLMH��RGVHaFL�WNLYD�VX�WUL�SXWD�LVSUDQL�IRVIDWQLP�SXIH�
URP��3%6���,PXQRKLVWRKHPLMVND�UHDNFLMD�MH�YL]XDOL]LUDQD��UD]YLMDZH�ERMH��SULPHQRJ�JRWRYRJ�
UDVWYRUD�GLDPLQREHQ]LGLQ�WHUDKLGURKORULGD��'$%���SUHPD�XSXWVWYX�SUR]YR_DaD��9HFWRU�/DERUDWRULHV��

%XUOLQJDPH��&$��86$���
1DNRQ� ERMHZD�KHPDWRNVLOLQRP�� RGVHaFL� WNLYD� VX� DQDOL]LUDQL�5HLFKHUW�-XQJ�PLNURVNRSRP��

VQDEGHYHQLP�DXWRPDWVNLP�IRWR�NDPHUD�VLVWHPRP���
1HJDWLYQX� NRQWUROX�� ]D� VYDNL� DQDOL]LUDQL� VOXaDM� 07&�� SUHGVWDYTDOD� MH� ]DPHQD� PRQR�

NORQVNRJ� DQWLWHOD� QD�003��� UDGQLP� SXIHURP�� ^WR� MH� UH]XOWRYDOR� RGVXVWYRP� SR]LWLYQH� UH�
DNFLMH�L�XND]DOR�QD�VSHFLILaQRVW�UHDNFLMH�DQWLJHQ�DQWLWHOR��

5H]XOWDWL�

5H]XOWDWL� LPXQRKLVWRKHPLMVNH� DQDOL]H� HNVSUHVLMH� HQ]LPD� 003��� X� WNLYX� PHGXODUQRJ�
WLUHRLGQRJ� NDUFLQRPD� X� SRUH_HZX� VD� NOLQLaNR�SDWROR^NLP� SDUDPHWULPD� SULNXSTHQLP� X�
YUHPH�KLUXU^NH�LQWHUYHQFLMH��SULND]DQL�VX�X�7DEHOL����

$QDOL]D� KLVWROR^NLK� SUHSDUDWD� VYHWORVQRP� PLNURVNRSLMRP� XWYUGLOD� MH� GD� ��� RG� ���
DQDOL]LUDQD�VOXaDMD�07&�LPDMX�LVNTXaLYR�SROLJRQDOQH�`HOLMH�VD�RNUXJOLP�LOL�RYDOQLP�QX�
NOHXVLPD�� GRN� VX� X� GHYHW� VOXaDMHYD�07&� QD_HQH� YH`H� LOL� PDZH� ]RQH� VD� `HOLMDPD� YUHWHQDVWRJ�
REOLND��8�QDMYH`HP�EURMX�VOXaDMHYD����������XWYU_HQR�MH�SULVXVWYR�DPLORLGD�X�UD]OLaLWLP�NR�
OLaLQDPD�� 8� ��� VOXaDMHYD�07&� PHWDVWD]H� X� UHJLRQDOQLP� OLPIQLP� aYRURYLPD� �/10�� ELOH� VX�
SULVXWQH�X�YUHPH�L]YR_HZD�KLUXU^NH�LQWHUYHQFLMH��S1����

5H]XOWDWL�DQDOL]H�HNVSUHVLMH�HQ]LPD�003���X�WNLYX�PHGXODUQRJ�WLUHRLGQRJ�NDUFLQRPD�
SRND]DOL�VX�SR]LWLYQX�LPXQRKLVWRKHPLMVNX�UHDNFLMX�X�VYLP�LVSLWDQLP�VOXaDMHYLPD��'LIX]QR�
FLWRSOD]PDWVNR�ERMHZH�XPHUHQRJ�����GR�MDNRJ������LQWHQ]LWHWD��X�YHOLNRP�GHOX�WXPRUVNH�PD�
VH��QD_HQR�MH�X�������VOXaDMD��D�VODER�LOL�IRNDOQR�ERMHZH�������X������VOXaDMD�07&��2VLP�X�WX�
PRUVNLP� `HOLMDPD�� SR]LWLYQR� LPXQRKLVWRKHPLMVNR� ERMHZH� QD_HQR� MH� L� X� VWURPDOQRP� �YH]LY�
QRP�� WNLYX�� XQXWDU� WXPRUVNH� PDVH�� NDR� L� X� NDSVXOL� L]PH_X� WXPRUVNRJ� WNLYD� L� RNROQRJ� QRU�
PDOQRJ� WNLYD�� ,PXQRKLVWRKHPLMVNL� SR]LWLYQH� `HOLMH� X� VWURPL� ELOH� VX� YUHWHQDVWRJ� REOLND�
�ILEUREODVWL���(QGRWHOQH�`HOLMH�]LGRYD�NUYQRK�VXGRYD�XQXWDU�WXPRUVNRJ�WNLYD�ELOH�VX�WDNR�
_H� LPXQRUHDNWLYQH�� 8QXWUD^ZRVW� WXPRUVNH� PDVH� SRND]LYDOD� MH� VOLaQX� LPXQRUHDNWLYQRVW�
NDR�L�SHULIHULMD��(SLWHOQH�`HOLMH�QRUPDOQLK�IROLNXOD�VXVHGQLK�WXPRUVNRM�PDVL�QLVX�SRND�
]LYDOH�LPXQRUHDNWLYQRVW��

8SRUHGQR�DQDOL]LUDZH�HNVSUHVLMH�003���L�KLVWRSDWROR^NRJ�L]JOHGD�WXPRUVNRJ�WNLYD�



LOL�VWDGLMXPD�WXPRUD��SRND]XMH�GD�QHPD�XRaTLYH�NRUHODFLMH�L]PH_X�LPXQRKLVWRKHPLMVNLK�QD�
OD]D�L�QDYHGHQLK�SDUDPHWDUD�8]QDSUHGRYDOL�VWDGLMXP�07&��VD�/10�X�YUHPH�KLUXU^NH�LQWHU�
YHQFLMH��S1������VOXaDMHYD��SRND]DR�MH�VOLaQH�UH]XOWDWH�LPXQRKLVWRKHPLMVNRJ�ERMHZD�QD�HQ]LP�
003���NDR�VOXaDMHYL�EH]�/10��S1���7DEHOD�����

'LVNXVLMD�

8� RYRM� LPXQRKLVWRKHPLMVNRM� VWXGLML� DQDOL]LUDOL� VPR� HNVSUHVLMX� HQ]LPD� PDWULNV� PHWD�
ORSURWHLQD]H��003����X�VHULML�RG����VOXaDMD�PHGXODUQRJ�WLUHRLGQRJ�NDUFLQRPD�X�NRUHODFLML�
VD�NOLQLaNR�SDWROR^NLP�SDUDPHWULPD���

5H]XOWDWL� LPXQRKLVWRKHPLMVNRJ� ERMHZD� X]� SULPHQX� PRQRNORQVNRJ� DQWLWHOD� QD� SURWHR�
OLWLaNL� HQ]LP�003��� SRND]DOL� VX� ]QDaDMQX� LPXQRUHDNWLYQRVW� X� PDOLJQLP� `HOLMDPD� YH`LQH�
DQDOL]LUDQLK� PHGXODUQLK� WLUHRLGQLK� NDUFLQRPD�� ^WR� XND]XMH� QD� NDSDFLWHW� RYLK� `HOLMD� GD�
SURGXNXMX�YHOLNH�NROLaLQH�RYRJ�HQ]LPD��

'RVDGD^ZD� LVWUD¶LYDZD� PDWULNV� PHWDORSURWHLQD]D� X� WLUHRLGQLP� WXPRULPD� VX� YHRPD�
RVNXGQD��1D�]QDaDM�003���MH�XND]DQR�X�UDQLMLP�UDGRYLPD�X�NRMLPD�VX�NRUL^`HQH�LPXQRKLVWR�
KHPLMVNH� PHWRGH� ������LQ�VLWX� KLEULGL]DFLMD� ����� L�JHODWLQ�]LPRJUDILMD� ��������� 6� RE]LURP� GD� X� QH�
NLP� RG� RYLK� UDGRYD�003��� QLMH� GHWHNWRYDQD� X� WXPRUVNLP� `HOLMDPD�� QHJR� VDPR� X� VWURPL�� UD]�
YLOD� VH� GLVNXVLMD� R� WRPH� GD� OL� VDPH� NDQFHUVNH� `HOLMH� SURGXNXMX� PDWULNV� PHWDORSURWHLQD]H�
LOL� NDQFHUVNH� `HOLMH� VWLPXOL^X� SDUDNULQLP� PHKDQL]PLPD� RNROQH� YH]LYQH� �VWURPDOQH�� `H�
OLMH�QD�SURGXNFLMX�PDWULNV�PHWDORSURWHLQD]D���

8�RYRM�VWXGLML��LPXQRKLVWRKHPLMVNLP�ERMHZHP�QD�HQ]LP�003����XWYU_HQD�MH�SR]LWLYQRVW�
L�`HOLMD�NDUFLQRPD��NDR�L�VWURPDOQLK�`HOLMD��*ODYQD�SURGXNFLMD�HQ]LPD�003���MH�GHWHNWRYD�
QD� X� VDPLP� PDOLJQLP� `HOLMDPD�� PR¶GD� ]ERJ� QLVNH� FHOXODUQRVWL� ILEUREODVWD� X� SRUH_HZX� VD�
FHOXODUQR^`X�WXPRUVNLK�`HOLMD��

0H_XWLP��DQDOL]D��VOXaDMHYD�07&�LVSLWDQLK�X�RYRP�UDGX�SRND]XMH�GD�HNVSUHVLMD�003���
QHPD�RaLJOHGQX�YH]X�VD�NOLQLaNR�SDWROR^NLP�SDUDPHWULPD��KLVWRSDWROR^NL�L]JOHG�WXPRUD��
YHOLaLQD�WXPRUD�LOL�SULVXVWYR�UHJLRQDOQLK�OLPIQLK�PHWDVWD]D���

'DNOH�� LPXQRKLVWRKHPLMVNR� ERMHZH� QD� 003��� L]JOHGD� GD� QHPD� SURJQRVWLaNL� ]QDaDM� ]D�
PHGXODUQL�WLUHRLGQL�NDUFLQRP��

0RJX`D� VX� RGUH_HQD� REMD^ZHZD� ]D� RYDNDY� QDOD]�� -HGQR� RG� PRJX`LK� REMD^ZHZD� MH� GD� MH�
YLVRND� SURGXNFLMD� HQ]LPD�003��� YHRPD� UDQL� GRJD_DM� X� UD]YRMX� 07&�� 7DNR_H�� aODQRYL� 003�
IDPLOLMH� SURWHROLWLaNLK� HQ]LPD� LPDMX� UD]OLaLWH� VXSVWUDWH� L� YHURYDWQR� LPDMX� VSHFLILaQH�
XORJH�X�VYDNRP�SRMHGLQRP�NRUDNX�WXPRURJHQH]H�UD]OLaLWLK�KXPDQLK�WXPRUD��3UHPD�WRPH��PR�
JX`H�MH�GD�MH�003���VDPR�MHGDQ�RG�HQ]LPD�NRML�GRSULQRVH�SURJUHVLML�RYH�YUVWH�WXPRUD��7DNR_H��
NDR�L�RVWDOL�aODQRYL�003�IDPLOLMH��L�ODWHQWQL�003���SURHQ]LP�MH�UHJXOLVDQ�SURWHROLWLa�
NRP� DNWLYDFLMRP� ����� L� LQWHUDNFLMRP� VD� WNLYQLP� LQKLELWRULPD� PDWULNV� PHWDORSURWHLQD]D�
�7,03��� ZLKRYLP� VSHFLILaQLP� LQKLELWRULPD� ������ 3RUHPH`HQD� UDYQRWH¶D� L]PH_X� DNWLYQR�
VWL��003�L�ZLKRYLK�LQKLELWRUD�PRJOD�EL�ELWL�RGJRYRUQD�]D�WXPRUVNX�SURJUHVLMX��'DNOH��PR�
JX`H�MH�GD�EL�SRGDFL�R�UDYQRWH¶L�L]PH_X�SURWHROLWLaNLK�HQ]LPD�L�ZLKRYLK�LQKLELWRUD�ELOL�
PQRJR�LQIRUPDWLYQLML�]D�SURJQR]X�SURJUHVLMH�WXPRUD��

=$.48A$.�

5H]XOWDWL� RYH� VWXGLMH� SRND]DOL� VX� GD� MH� ]QDaDMQD� SURGXNFLMD� HQ]LPD�003��� NDUDNWHUL�
VWLND� PDOLJQRJ� IHQRWLSD� SDUDIROLNXODUQH� WLUHRLGQH� `HOLMH�� ^WR� XSX`XMH� QD� SRWHQFLMDOQX�
XORJX�RYRJ�SURWHROLWLaNRJ�HQ]LPD�X�WXPRURJHQH]L�LQ�YLYR��

2GVXVWYR� NRUHODFLMH� L]PH_X� UH]XOWDWD� LPXQRKLVWRKHPLMVNRJ� ERMHZD� L� NOLQLaNR�SDWR�
OR^NLK�SDUDPHWDUD��KLVWRSDWROR^NL�L]JOHG�WNLYD��YHOLaLQD�WXPRUD��SULVXVWYR�UHJLRQDOQLK�
OLPIQLK�PHWDVWD]D��XND]XMH�GD�LPXQRKLVWRKHPLMVNR�ERMHZH�QD�003���QHPD�SURJQRVWLaNL�]QD�
aDM�]D�PHGXODUQH�WLUHRLGQH�NDUFLQRPH��

0RJX`H�MH�GD�EL�X�SURJQRVWLaNRP�VPLVOX�ELOL�NRULVQLML�SRGDFL�R�SRUHPH`DMX�X�EDODQVX�
L]PH_X�VLQWH]H�SURWHROLWLaNLK�HQ]LPD�L�VLQWH]H�ZLKRYLK�HQGRJHQLK�LQKLELWRUD��
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���/LRWWD� /�� $��� 5DR� &�� 1��� %DUVN\� 6�� +��� 7XPRU� LQYDVLRQ� DQG� WKH� H[WUDFHOOXODU� PDWUL[�� /DE�� ,QYHVW��

�����������������

���'XII\�0��-���7KH�UROH�RI�SURWHRO\WLF�HQ]\PHV�LQ�FDQFHU�LQYDVLRQ�DQG�PHWDVWDVLV��&OLQ��([S��0HWDVWDVLV��
�����������������

���$]QDYRRULDQ� 6��� 0XUSK\� $�� 1��� 0ROHFXODU� DVSHFWV� RI� WXPRU� FHOO� LQYDVLRQ� DQG� PHWDVWDVLV�� &DQFHU�
�������������������

���%LUNHGD�+DQVHQ�+���0RRUH�:��*��,���%RGGHQ�0��.���0DWUL[�PHWDOORSURWHLQDVHV��$�UHYLHZ��&ULW��5HY��
2UDO��%LRO��0HG�������������������

���0XUSK\�*���0DWUL[�PHWDOORSURWHLQDVHV�DQG�WKHLU�LQKLELWRUV��$FWD�2UWKRS��6FDQG��6XSSO��������������
����

���7RL�0���,VKLJDNL�6���7RPLQDJD�7���0HWDOORSURWHLQDVHV�DQG�WLVVXH�LQKLELWRUV�RI�PHWDOORSURWHLQDVHV��%UH�
DVW�&DQFHU�5HV��7UHDW�������������������

���7U\JJYDVRQ�.���+R\KW\D�0���3\NH�&���7\SH�,9�FROODJHQDVHV�LQ�LQYDVLYH�WXPRUV��%UHDVW�&DQFHU�5HV��
7UHDW�������������������

���%DVVHW�3���%HOORFT�-��3���:ROI�&��HW�DO���$�QRYHO�PHWDOORSURWHLQDVH�JHQH�VSHFLILFDOO\�H[SUHVVHG�LQ�VWUR�
PDO�FHOOV�RI�EUHDVW�FDUFLQRPDV��1DWXUH�������������������

���(PPHUW�%XFN�0��5���5RRWK�0��-���=KXQJ�=���,QFUHDVHG�JHODWLQDVHV�$�DQG�FDWKHSVLQ�%�DFWLYLW\�LQ�LQYD�
VLYH�WXPRU�UHJLRQV�RI�KXPDQ�FRORQ�FDQFHU�VDPSOHV��$P��-��3DWK����������������������
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