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%3� 467����� 6&� q� XQ� IXQJLFLGD� ELRORJLFR� EUHYHWWDWR� D� EDVH� GL� %DFLOOXV� SXPLOXV�� FHSSR�
467������ %�� SXPLOXV� q� XQ� EDWWHULR� SUHVHQWH� LQ� QDWXUD� QHO� WHUUHQR�� QHOOD� UL]RVIHUD� H� VXOOH�
VXSHUILFL�GHJOL�RUJDQLVPL�YHJHWDOL��,O�FHSSR�467������FRQWUROOD�JOL�DJHQWL�SDWRJHQL�GHOOH�SLDQWH�
DWWUDYHUVR� XQ� FRPSOHVVR�PRGR� GL� D]LRQH�� EDVDWR� VXOOD� SUHYHQ]LRQH� GHOOD� JHUPLQD]LRQH� GHOOH�
VSRUH� IXQJLQH� SUHVHQWL� VXOOH� SLDQWH�� OD� FRPSHWL]LRQH� SHU� OR� VSD]LR� H� OH� IRQWL� QXWULWLYH� H�
O¶LQGX]LRQH�� QHOOH� SLDQWH�� GL� XQD� UHVLVWHQ]D� VLVWHPLFD� DOO¶DWWDFFR� GHL� SDWRJHQL� �,65��� 4XHVWR�
SURGRWWR�ELRORJLFR� q� XQ� IRUPXODWR� LQQRYDWLYR� VYLOXSSDWR�SHU� FRQWUROODUH� XQ
DPSLD�JDPPD�GL�
SDWRJHQL�IXQJLQL�GHOOH�FROWXUH�IUXWWLFROH�H�RUWLFROH�H�FRQWULEXLUH�DO�FRQVHJXHQWH�PLJOLRUDPHQWR�
GHOOH�FROWXUH�H�GHOOD�UHVD��,Q�TXHVWR�DPELWR�YHQJRQR�SUHVHQWDWH�HVSHULHQ]H�GL�ORWWD�DQWLRLGLFD�VX�
YLWH�H�RUWLFROH�LQ�SLHQR�FDPSR�H�LQ�VHUUD��%DFLOOXV�SXPLOXV�FHSSR�467�����VL�LQVHULVFH�FRPH�
QXRYR� VWUXPHQWR� GL� ORWWD� DG� DOFXQL� SDWRJHQL� IXQJLQL�� XWLOL]]DELOH� QHL� SURJUDPPL� GL� GLIHVD�
ELRORJLFD�HG�LQWHJUDWD����������������������
3DUROH�FKLDYH��RLGLR��GLIHVD�ELRORJLFD�H�LQWHJUDWD��6RQDWD��GLIHVD�

�
6800$5<��

%$&,//86�380,/86�467�����6&��1(:�%,2�)81*,&,'(�72�&21752/�32:'(5<�
0,/'(:�21�*5$3(�$1'�9(*(7$%/(6�

%3� 467����� 6&� LV� D� SDWHQWHG� IXQJLFLGH� EDVHG� RQ� WKH� EDFWHULXP� %DFLOOXV� SXPLOXV�� VWUDLQ�
467������%��SXPLOXV� LV�XELTXLWRXV� LQ�QDWXUH�DQG�RFFXUV�QDWXUDOO\� LQ�VRLO�� LQ� WKH� UKL]RVSKHUH�
DQG�RQ�SODQW�VXUIDFHV��7KH�VWUDLQ�467������FRQWUROV�IXQJDO�SODQW�SDWKRJHQV�E\�D�FRPELQDWLRQ�
RI�GLIIHUHQW�PRGHV�RI�DFWLRQ��H�J�� WKURXJK� WKH�SUHYHQWLRQ�RI�JHUPLQDWLRQ�RI� IXQJDO�VSRUHV�RQ�
SODQWV��WKURXJK�FRPSHWLWLRQ�IRU�VSDFH�DQG�QXWULHQWV�ZLWK�SODQW�SDWKRJHQV�RU�LQGXFLQJ�V\VWHPLF�
LQGXFHG� UHVLVWDQFH� LQ�SODQWV� �,65���7KLV� SURGXFW� LV� DQ� LQQRYDWLYH� IRUPXODWLRQ�GHVLJQHG�� DV� D�
IROLDU�WUHDWPHQW��WR�VXSSUHVV�D�ZLGH�UDQJH�RI�IXQJDO�SDWKRJHQV�RI�IUXLW�DQG�YHJHWDEOH�FURSV�DQG�
WR� LPSURYH� SODQW� KHDOWK� WKXV� UHVXOWLQJ� LQ� EHWWHU� FURS� JURZWK� DQG� \LHOG�� ,Q� WKLV� GRFXPHQW��
H[SHULHQFHV�RQ�SRZGHU\�PLOGHZ�SURWHFWLRQ�RQ�JUDSHYLQH�DQG�RQ�LQGRRU�RXWGRRU�YHJHWDEOHV�DUH�
SUHVHQWHG��%DFLOOXV�SXPLOXV��VWUDLQ�467������LV�D�QHZ�WRRO�LQ�SHVW�PDQDJHPHQW�VWUDWHJLHV�IRU�
WKH� SURWHFWLRQ� DJDLQVW� IXQJDO� GLVHDVHV�� ERWK� LQ� RUJDQLF� DQG� LQ� LQWHJUDWHG� FRQWURO� SURJUDPV��
.H\ZRUGV��ELRORJLFDO�FRQWURO��LQWHJUDWHG�FRQWURO��6RQDWD�

�
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6RQDWD�� q� XQ� QXRYR� IXQJLFLGD� ELRORJLFR� GL� FRQWDWWR� VYLOXSSDWR� H� SURGRWWR� GDOOD� VRFLHWj�
VWDWXQLWHQVH� $JUD4XHVW�� DFTXLVLWD� GD� %D\HU� &URS6FLHQFH� QHO� ������ EUHYHWWDWR� H� IRUPXODWR�
FRPH� VRVSHQVLRQH�FRQFHQWUDWD�FRQWHQHQWH�XQ�PLQLPR�GL� ��[�����&)8�J�GL�%DFLOOXV�SXPLOXV��
FHSSR�467������FRUULVSRQGHQWH�D������J�NJ���/D�VSHFLH�EDWWHULFD�%��SXPLOXV�q�XELTXLWDULD�LQ�
QDWXUD�H�VL�WURYD�QDWXUDOPHQWH��LQ�(XURSD�H�LQ�WXWWR�LO�PRQGR��QHO�VXROR��QHOOD�UL]RVIHUD�H�VXOOH�
VXSHUILFL�GHOOH�SLDQWH�LQ�TXDQWLWj�GLIIHUHQWL�LQ�IXQ]LRQH�GHL�IDWWRUL�DPELHQWDOL��,Q�SDUWLFRODUH��LO�
FHSSR�467�����q�VWDWR�LVRODWR�GD�XQ�FDPSLRQH�GL�VXROR�UDFFROWR�D�3RKQSHL��LQ�0LFURQHVLD��QHO�
������ (VVR� DJLVFH� SUHYHQHQGR� OD� JHUPLQD]LRQH� GHOOH� VSRUH�� LQLEHQGR� OD� IRUPD]LRQH� GHOOD�
SDUHWH�FHOOXODUH�H� LQGXFHQGR� OD�PRUWH�GHOOH�FHOOXOH� IXQJLQH�� 6RQDWD� LQROWUH� LQWHUIHULVFH�FRQ� OR�



VYLOXSSR� GHL� SDWRJHQL� IXQJLQL�� VLD� FRPSHWHQGR� SHU� OH� ULVRUVH� QXWULWLYH� FKH� LQGXFHQGR� XQ�
PHFFDQLVPR�GL�UHVLVWHQ]D�GHOOD�SLDQWD�DOO¶DJJUHVVLRQH�GHL�SDWRJHQL�VWHVVL��'�.��&KRXGKDU\�HW�
DO���������(XURSHDQ�)RRG�6DIHW\�$XWKRULW\����������
6RQDWD� q� DWWLYR� QHL� FRQIURQWL� GHOO¶RLGLR�GHOOD� YLWH� �(U\VLSKH�QHFDWRU��� GHOO¶RLGLR�GL� FROWXUH�

RUWLFROH� GHOOD� IDPLJOLD� GHOOH� VRODQDFHDH� �/HYHLOOXOD�� WDXULFD�� 2LGLXP� QHRO\FRSHUVLFL�� H�
FXFXUELWDFHDH��6SKDHURWKHFD��IXOLJLQHD��(U\VLSKH�FLFKRUDFHDUXP���GHOO¶RLGLR�GHOOD�IUDJROD��GL�
IUXWWL�GL�SLDQWH�DUEXVWLYH�H�GL�DOWUL�SLFFROL�IUXWWL�H�EDFFKH��6SKDHURWKHFD�PDFXODULV����

3URSULHWj��
�6RVWDQ]D�DWWLYD� ��%DFLOOXV�SXPLOXV�FHSSR�467�����
�&RQFHQWUD]LRQH� ����[�����&)8�J� ������J�NJ�
�*UXSSR� ��)XQJLFLGL�ELRORJLFL��%DFLOOXV�VSS���

�0RGR�G¶D]LRQH�

��3UHYLHQH�OD�JHUPLQD]LRQH�GHOOR�VSRUH�IXQJLQH�
��,QWHUIHULVFH�FRQ�OD�VLQWHVL�GHOOD�SDUHWH�FHOOXODUH�IXQJLQD�
��&RPSHWH�FRQ�L�SDWRJHQL�SHU�GLVSRQLELOLWj�GL�VSD]LR�H�QXWULHQWL�
��3URPXRYH�OD�5HVLVWHQ]D�6LVWHPLFD�,QGRWWD�QHOOH�SLDQWH��,65��

�$WWLYLWj�ELRORJLFD� ��)XQJLFLGD�IRJOLDUH�
�
0HFFDQLVPR�G¶D]LRQH�H�FRPSRUWDPHQWR�QHOOD�SLDQWD�
6RQDWD� %DFLOOXV� SXPLOXV� 467����� %LRIXQJLFLGD� (��� ����������� SRVVLHGH� SURSULHWj�

DQWLRLGLFKH��(XURSHDQ�)RRG�6DIHW\�$XWKRULW\����������
%DFLOOXV� SXPLOXV� 467����� 6&� DJLVFH� FRPH� IXQJLFLGD� GL� FRQWDWWR� SUHYHQHQGR� OD�

JHUPLQD]LRQH� GHOOH� VSRUH� H� OD� VLQWHVL� GHOOH� SDUHWL� FHOOXODUL� IXQJLQH�� ,Q� SDUWLFRODUH�� HVVR�
FRORQL]]D�OH�VSRUH�IXQJLQH�IRUPDQGR�XQD�EDUULHUD�ILVLFD�WUD�OH� VSRUH�H�OD�VXSHUILFLH�IRJOLDUH�H�
LPSHGHQGRQH� TXLQGL� OD� JHUPLQD]LRQH�� OD� FUHVFLWD�PLFHOLDOH� H� LO� VXFFHVVLYR� LQVHGLDPHQWR� QHL�
WHVVXWL�YHJHWDOL��%��SXPLOXV�467������q�QRWR�DQFKH�SHU�SURGXUUH�DPLQR�]XFFKHUL��%HWWLRO�HW�DO���
������FKH�YHQJRQR�WUDVSRUWDWL�QHOOD�FHOOXOD�H� IRVIRULODWL��4XHVWL�FRPSRVWL� LQLELVFRQR�O
HQ]LPD�
JOXFRVDPLQD���IRVIDWR�VLQWDVL��0LOHZVNL�HW�DO����������FRLQYROWR�QHOOD�FRVWUX]LRQH�GHOOD�SDUHWH�
FHOOXODUH�IXQJLQD��GHWHUPLQDQGR�O¶LQLEL]LRQH�GHOOD�IRUPD]LRQH�GHO�VHWWR�H�GHOOD�SDUHWH�FHOOXODUH�
VWHVVD� FRQ� FRQVHJXHQWH� GLVWUX]LRQH� GHOO
LQWHJULWj� FHOOXODUH� H� PRUWH� GHOOH� FHOOXOH� SDWRJHQH�
�(XURSHDQ�)RRG�6DIHW\�$XWKRULW\����������
7UD� L�PHFFDQLVPL� GL� D]LRQH� GL�%�� SXPLOXV� 467����� YL� q� DQFKH� TXHOOR� GHOOD� VWLPROD]LRQH�

GHOOH�GLIHVH�GHOOD�SLDQWD�� O¶LQGX]LRQH�GL� UHVLVWHQ]D�DO�SDWRJHQR�q� LQIDWWL� ULFRQRVFLXWD�FRPH�XQ�
YDOLGR� VWUXPHQWR� SHU� OD� JHVWLRQH� GHOOH� PDODWWLH� GHOOH� SLDQWH� QHOO
DJULFROWXUD� PRGHUQD�� 3L��
SUHFLVDPHQWH�VL�SDUOD�GL�5HVLVWHQ]D�6LVWHPLFD�,QGRWWD��,65���XQ�HIIHWWR�VLVWHPLFR�D�OLYHOOR�GHOOD�
SLDQWD�� FKH� DWWLYD� OD� SURGX]LRQH� GL� DFLGR� MDVPRQLFR�� /D� GLIIXVLRQH� GL� TXHVWR� FRPSRVWR� QHO�
VLVWHPD�YDVFRODUH� LQGXFH� OH� UHD]LRQL�GL�GLIHVD�GHOOD�SLDQWD� H�FRQWULEXLVFH�DOOD� VXD�SURWH]LRQH�
GDJOL�DWWDFFKL�GL�PLFURRUJDQLVPL�SDWRJHQL��VHQ]D�SURGXUUH�UHD]LRQL�GL�LSHUVHQVLELOLWj��<L�HW�DO���
������� $OWUR� HOHPHQWR� SHFXOLDUH� GL�%�� SXPLOXV� 467����� q� OD� VXD� PRGDOLWj� GL� D]LRQH� FRPH�
SURPRWRUH�GHOOD�FUHVFLWD�GHOOH�SLDQWH��3*35���*XWLHUUH]�0DĖHUR�HW�DO�����������/D�SURPR]LRQH�
GLUHWWD�GHOOD�FUHVFLWD�GHOOH�SLDQWH�GD�SDUWH�GL�%DFLOOXV�FRPSRUWD�OD�PRGXOD]LRQH�GHOOR�VYLOXSSR�
GHOOH�SLDQWH�DWWUDYHUVR�OD�SURGX]LRQH�GL�ILWRUPRQL��,Q�%��SXPLOXV��LQ�SDUWLFRODUH��OD�SURPR]LRQH�
GHOOD�FUHVFLWD�GHOOH�SLDQWH�q�VWDWD�DVVRFLDWD� DOOD�SURGX]LRQH�GL�JLEEHUHOOLQD�R�$%$�H�GL�DFLGR�
MDVPRQLFR���&KRXGKDU\�HW�DO�����������
�
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(FRWRVVLFRORJLD�
*OL�VWXGL�FRQGRWWL�SHU�LQGDJDUH�LO�FRPSRUWDPHQWR�DPELHQWDOH�GL�%��SXPLOXV�467�����6&�QRQ�

KDQQR�HYLGHQ]LDWR�HIIHWWL� LQDFFHWWDELOL�QHL�GLYHUVL�FRPSDUWL�� ,O�VXR�XWLOL]]R�QHOOH�FRQGL]LRQL�GL�
%XRQD�3UDWLFD�$JULFROD�q�FRQVLGHUDWR�D�EDVVR�ULVFKLR�GL�HIIHWWL�DYYHUVL�VX�XFFHOOL��PDPPLIHUL��
RUJDQLVPL� DFTXDWLFL�� ORPEULFKL�� DSL�� DUWURSRGL� XWLOL� H� DOWUL� RUJDQLVPL� QRQ� EHUVDJOLR� SUHVHQWL�
QHJOL�HFRVLVWHPL�DJULFROL�H�PLFURUJDQLVPL�QRQ�EHUVDJOLR�SUHVHQWL�QHO�VXROR��
�

7RVVLFRORJLD�
,O� IRUPXODWR� D� EDVH� GL� %�� SXPLOXV� 467����� 6&� QRQ� GHWHUPLQD� HIIHWWL� WRVVLFRORJLFL�

LQDFFHWWDELOL�SHU�YLD�RUDOH��GHUPDOH��LQDODWRULD�H�QRQ�q�LUULWDQWH�SHU�FXWH�H�RFFKL��3XU�LQ�DVVHQ]D�
GL�FKLDUH�HYLGHQ]H�VFLHQWLILFKH��LQ�HWLFKHWWD�YHUUj�ULSRUWDWD�OD�VHJXHQWH�LQGLFD]LRQH�VWDQGDUG�SHU�
SURGRWWL�D�EDVH�GL�PLFURUJDQLVPL��³&RQWLHQH�%��SXPLOXV�FHSSR�467�������SXz�SURYRFDUH�XQD�
UHD]LRQH�DOOHUJLFD´��
�

6WDWXV�UHJLVWUDWLYR�
%��SXPLOXV�467�������q�VWDWR�VYLOXSSDWR�FRPH�IXQJLFLGD�IRJOLDUH�H�ULVXOWD�DXWRUL]]DWR�QHJOL�

6WDWL�8QLWL�G¶$PHULFD�GDOO¶DQQR������H�LQ�YDUL�DOWUL�3DHVL�GHO�&HQWUR�H�6XG�$PHULFD�QHJOL�DQQL�
GDO������DO������SHU�JOL�XVL�LQ�SLHQR�FDPSR�H�LQ�VHUUD��LQ�RUWLFROWXUD��IUXWWLFROWXUD�H�YLWLFROWXUD��
SHU�LO�FRQWHQLPHQWR�GL�GLYHUVH�PDODWWLH�IXQJLQH�TXDOL�RLGLR��UXJJLQL�H�SHURQRVSRUH��%��SXPLOXV�
467�����q�VWDWR�DSSURYDWR�FRPH�VRVWDQ]D�DWWLYD�D�OLYHOOR�HXURSHR�VHFRQGR�LO�5HJRODPHQWR�GL�
(VHFX]LRQH��8(��Q�����������GHOOD�&RPPLVVLRQH��GHO����PDJJLR������� LQ�FRQIRUPLWj� FRQ� LO�
5HJRODPHQWR��&(��1������������GHO�3DUODPHQWR�(XURSHR�H�GHO�&RQVLJOLR��,QROWUH��LO�IRUPXODWR�
6RQDWD�q�LQ�FRUVR�GL�YDOXWD]LRQH�]RQDOH�LQ�6XG�(XURSD��3DHVH�5DSSRUWHXU�=RQDOH�q�OD�)UDQFLD��
SHU� O¶XVR� LQ� SLHQR� FDPSR� H� LQ� VHUUD� LQ� ,WDOLD� VX� RLGLR� GHOOD� YLWH�� FROWXUH� RUWLFROH�� IUDJROD� H�
SLFFROL�IUXWWL��
'L�VHJXLWR�YHQJRQR�SUHVHQWDWL�L�ULVXOWDWL�GHOOD�VSHULPHQWD]LRQH�HIIHWWXDWD�LQ�SLHQR�FDPSR�H�LQ�

VHUUD� LQ� ,WDOLD� HG� LQ� DOWUL� 3DHVL� GHO� 6XG� H� &HQWUR� (XURSD�� SHU� LO� FRQWUROOR� GHOO¶RLGLR� GL� YLWH��
RUWLFROH�H�IUDJROD��

�
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1HOOH�VSHULPHQWD]LRQL��FRQGRWWH�LQ�,WDOLD�HG�LQ�DOWUL�3DHVL�GHO�6XG�H�&HQWUR�(XURSD��)UDQFLD��
*HUPDQLD�� 6SDJQD�� 3RUWRJDOOR��� q� VWDWD� YDOXWDWD� O¶HIILFDFLD� GL� %�� SXPLOXV� 467� ����� SHU� LO�
FRQWUROOR� GL� RLGLR� GL� YLWH�� RUWLFROH� H� IUDJROD�� ,O� IRUPXODWR� 6RQDWD� q� VWDWR� XWLOL]]DWR� FRQ�
DSSOLFD]LRQL� IRJOLDUL� SUHYHQWLYH�� VX� YLWH�� RUWLFROH� H� IUDJROD� DOOH� GRVL� GL� �� �� ��� /�KD� SHU� LO�
FRQWUROOR� GL� RLGLR� GHOOD� YLWH� �(U\VLSKH� QHFDWRU��� RLGLR� GHOOH� VRODQDFHH� �/HYHLOOXOD�� WDXULFD��
2LGLXP� QHRO\FRSHUVLFL��� RLGLR� GHOOH� FXFXUELWDFHH� �6SKDHURWKHFD� IXOLJLQHD�� (U\VLSKH�
FLFKRUDFHDUXP��H�RLGLR�GHOOD�IUDJROD��6SKDHURWKHFD�PDFXODULV����
/H�VSHULPHQWD]LRQL��UHDOL]]DWH�GDO������DO�������VRQR�VWDWH�HIIHWWXDWH�QHO�ULVSHWWR�GHL�SULQFLSL�

GHOOD�*(3� �*RRG�([SHULPHQWDO�3UDFWLFH��� VHJXHQGR� OH� LQGLFD]LRQL� ULSRUWDWH�QHOOH� OLQHH�JXLGD�
(332� JHQHUDOL�� 33������������ 33������������ 33���������� H� OLQHH� JXLGD� (332� VSHFLILFKH�
GLVSRQLELOL��33����������33����������/H�SDUFHOOH�VRQR�VWDWH�GLVWULEXLWH�VHFRQGR�XQR�VFKHPD�D�
EORFFKL� UDQGRPL]]DWL�FRQ���R���ULSHWL]LRQL��/H�SURYH�VRQR�VWDWH�FRQGRWWH�DSSOLFDQGR��SHU�YLD�
IRJOLDUH��LO�SURGRWWR�FRQWHQHQWH�%��SXPLOXV�467�����6&�VX�YLWH��RUWLFROH�H�IUDJROD��GDOOR�VWDGLR�
GL� VYLOXSSR� GHOOH� IRJOLH� ILQR� D� UDFFROWD�� ,O� WUDWWDPHQWR� q� VWDWR� HVHJXLWR� FRQ� DWWUH]]DWXUH� SHU�
LUURUD]LRQH� D� PRWRUH� R� D� JDV� LQHUWH� DGDWWH� SHU� WUDWWDUH� VXSHUILFL� VSHULPHQWDOL� GL� GLPHQVLRQL�
ULGRWWH��,�YROXPL�GL�DFTXD�LPSLHJDWL�VRQR�VWDWL�GL����������/�KD��1HOOH�ORFDOLWj�GL�SURYD�H�QHO�
SHULRGR� FRPSUHVR� WUD� LO� SULPR� WUDWWDPHQWR� H� O¶XOWLPR� ULOLHYR�� VRQR� VWDWL� UDFFROWL� L� GDWL�
PHWHRURORJLFL� SL�� VLJQLILFDWLYL� SHU� O¶LQWHUSUHWD]LRQH� GHL� ULVXOWDWL� �FRQ� FDGHQ]D� JLRUQDOLHUD��



WHPSHUDWXUD��XPLGLWj� UHODWLYD��SUHFLSLWD]LRQL� WRWDOL���/¶HIILFDFLD�GHL� IRUPXODWL�q�VWDWD�PLVXUDWD�
YHULILFDQGR�OD�ULGX]LRQH�GHL�GDQQL�FDXVDWL�GDL�GLYHUVL�SDWRJHQL�IXQJLQL�VX�SLDQWH��IRJOLH�H�IUXWWL��
PLVXUDWL� LQ�WHUPLQL�GL�LQFLGHQ]D�H�GL�JUDYLWj��ULVSHWWR�DG�XQ�WHVWLPRQH�QRQ�WUDWWDWR��FRVu�FRPH�
LQGLFDWR�QHOOH�FLWDWH�OLQHH�JXLGD�(332��,�ULOLHYL�UHODWLYL�DOOD�ILWRFRPSDWLELOLWj�VRQR�VWDWL�HVHJXLWL�
ULIHUHQGRVL� DOOD� OLQHD� JXLGD� (332� VSHFLILFD� 33�������������� YDOXWDQGR� JOL� HIIHWWL� VXL� GLYHUVL�
RUJDQL�GHOOD�FROWXUD�WUDWWDWD��
�

5,68/7$7,�(�',6&866,21(���
2LGLR�VX�YLWH�
,Q� WDEHOOD� �� YHQJRQR� SUHVHQWDWL� L� ULVXOWDWL� GL� SURYH� HIIHWWXDWH� LQ� 3DHVL� GHO� 6XG� H� &HQWUR�

(XURSD��)UDQFLD��*HUPDQLD��,WDOLD��6SDJQD��3RUWRJDOOR��FRQ�LO�IRUPXODWR�%DFLOOXV�SXPLOXV�467�
�����6&�DSSOLFDWR�LQ�VHTXHQ]D��D�FRQIURQWR�FRQ�SURGRWWL�D�EDVH�GL�]ROIR�R�LQ�VWUDWHJLD��
�
7DEHOOD����9LWH�±�(��QHFDWRU��HIILFDFLD�VX�JUDSSROL����$EERWW�VX�LQWHQVLWj��GL�����DSSOLFD]LRQL�
GDOOR�VWDGLR�GL�VYLOXSSR�GHOOH�IRJOLH�ILQR�D�UDFFROWD��%%&+���������D������JLRUQL�GL�LQWHUYDOOR�
�PHGLD�GL�SURYH�FRQGRWWH�LQ�)UDQFLD��*HUPDQLD��,WDOLD��6SDJQD��3RUWRJDOOR���

7HVL� 'RVH�KD�

9LWH��������������������
��SURYH��������

���������������
LQ�VHTXHQ]D
�

9LWH����������������������������
��SURYH��

�������������������������������
LQ�VWUDWHJLD

���������

%DFLOOXV�SXPLOXV�467������6&� ��/�IRUP�� ����� �����

=ROIR�:3�:*���� ��������NJ�V�D�� ��� �����

7HVWLPRQH�Q��W���JUDGR�DWWDFFR���� �� ������� �������
5LOLHYL�D������JLRUQL�GDOO¶XOWLPR�WUDWWDPHQWR�

�3URYH�LQ�VHTXHQ]D����,WDOLD����6SDJQD���


�3URYH�LQ�VWUDWHJLD����)UDQFLD����*HUPDQLD����,WDOLD����6SDJQD����3RUWRJDOOR���WXWWH�OH�WHVL�LQ�DOWHUQDQ]D�
FRQ� VSLUR[DPLQD� &6� ���� ����� NJ� V�D��KD�� H� WHEXFRQD]ROR� :*� ��� ����� NJ� V�D��KD�� ILQR� D�
ILRULWXUD�DOOHJDJLRQH��
�
/H� VSHULPHQWD]LRQL� HIIHWWXDWH� VX� YLWH� QHJOL� DQQL� GDO� ����� DO� ������ LQ� )UDQFLD�� *HUPDQLD��

,WDOLD��6SDJQD�H�3RUWRJDOOR��GLPRVWUDQR�FKH�DSSOLFD]LRQL�SUHYHQWLYH�GHO�IRUPXODWR�6RQDWD�GDJOL�
VWDGL� SUHFRFL� GL� VYLOXSSR� IRJOLDUH� ILQR� D� SUH� UDFFROWD� DOOD� GRVH� GL� �� /�KD�� D� ����� JLRUQL� GL�
LQWHUYDOOR�� ULGXFRQR� LQ�PDQLHUD� ULOHYDQWH� O¶LQFLGHQ]D� GHOO¶RLGLR� GHOOD� YLWH� �(U\VLSKH� QHFDWRU��
VLD�LQ�DSSOLFD]LRQL�FRQVHFXWLYH��GD���D���LQWHUYHQWL��FKH�LQ�SURJUDPPL�GL�VWUDWHJLD�FRQ�SURGRWWL�
FKLPLFL� WUDGL]LRQDOL�� � %�� SXPLOXV� 467� ����� 6&�� DSSOLFDWR� LQ� VHTXHQ]D� R� LQ� VWUDWHJLD�� LQ�
FRQGL]LRQL� GL� SUHVVLRQH� IXQJLQD�PHGLR�EDVVD�� LQGLFDWD�SHU� O¶XWLOL]]R�GHL� ELRIXQJLFLGL��PRVWUD�
XQ¶HIILFDFLD� VX� JUDSSROL� VXSHULRUH� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR� H� FRPSDUDELOH� D� TXHOOD�
GHOOR�VWDQGDUG�GL�ULIHULPHQWR�]ROIR��XWLOL]]DELOH�DQFKH�LQ�DJULFROWXUD�ELRORJLFD���
�
2LGLR�VX�VRODQDFHH�
,Q�WDEHOOD���YHQJRQR�SUHVHQWDWL�L�ULVXOWDWL�GL�SURYH�HIIHWWXDWH�LQ�SDHVL�GHO�6XG�(XURSD��,WDOLD��

6SDJQD��FRQ�LO�IRUPXODWR�D�EDVH�GL�%��SXPLOXV�467������6&�D�FRQIURQWR�FRQ�SURGRWWL�D�EDVH�GL�
$PSHORP\FHV�TXLVTXDOLV�H�]ROIR���
�
�
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7DEHOOD� ��� 6RODQDFHH� LQ� VHUUD� ±� /�� WDXULFD�� HIILFDFLD� VX� IRJOLH� �SRPRGRUR�� �� $EERWW� VX�
LQWHQVLWj��SHSHURQH����$EERWW�VX�GLIIXVLRQH��GL�����DSSOLFD]LRQL�GDOOR�VWDGLR�GL�VYLOXSSR�GHOOH�
IRJOLH�ILQR�D�SUH�UDFFROWD��%%&+���������D������JLRUQL�GL�LQWHUYDOOR��PHGLD�GL�SURYH�FRQGRWWH�
LQ�,WDOLD�H�6SDJQD��

7HVL� 'RVH�KD�
3RPRGRUR��������������������

��SURYH�LQ�VHUUD�
�����
�

3HSHURQH�
��SURYD�LQ�VHUUD�

�����

�

%DFLOOXV�SXPLOXV�467������6&�
��/�IRUP�� ����� �����DE�

���/�IRUP�� ����� �����DE�

$PSHORP\FHV�TXLVTXDOLV�:*� ������NJ�IRUP�� ����� ��

=ROIR�:3���� ����NJ�V�D��KD� �� �����E�

�7HVWLPRQH�Q��W���JUDGR�DWWDFFR���� �� ������� �������D�
5LOLHYL�D������JLRUQL�GDOO¶XOWLPR�WUDWWDPHQWR�

�3URYH�LQ�VHTXHQ]D����,WDOLD����6SDJQD�����


�3URYH�LQ�VHTXHQ]D����6SDJQD��
�
/H�VSHULPHQWD]LRQL�HIIHWWXDWH�LQ�VHUUD�VX�RLGLR�GHO�SRPRGRUR�H�GHO�SHSHURQH�QHJOL�DQQL������

H������LQ�,WDOLD�H�6SDJQD��GLPRVWUDQR�FKH�DSSOLFD]LRQL�SUHYHQWLYH�GHO�IRUPXODWR�6RQDWD��GDJOL�
VWDGL�SUHFRFL�GL�VYLOXSSR�IRJOLDUH�ILQR�D�SUH�UDFFROWD�DG�LQWHUYDOOL�GL������JLRUQL��DOOH�GRVL�GL���H�
��� /�KD�� ULGXFRQR� LQ� PDQLHUD� ULOHYDQWH� O¶LQFLGHQ]D� GHOO¶RLGLR� GHOOH� VRODQDFHH� �/HYHLOOXOD�
WDXULFD����%��SXPLOXV�467������6&��DSSOLFDWR�LQ�VHTXHQ]D��LQ�FRQGL]LRQL�GL�SUHVVLRQH�IXQJLQD�
PHGLR�EDVVD�� LQGLFDWD�SHU�O¶XWLOL]]R�GHL�ELRIXQJLFLGL��PRVWUD�XQ�HIIHWWR�GRVH�H�XQ¶HIILFDFLD�VX�
IRJOLH� VXSHULRUH� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� FRPSDUDELOH� D� TXHOOD� GHJOL� VWDQGDUG� GL�
ULIHULPHQWR�ELRORJLFL�$PSHORP\FHV�TXLVTXDOLV�H�]ROIR���
�
2LGLR�VX�FXFXUELWDFHH�
,Q� WDEHOOD� �� YHQJRQR� SUHVHQWDWL� L� ULVXOWDWL� GL� SURYH� HIIHWWXDWH� LQ� 3DHVL� GHO� 6XG� H� &HQWUR�

(XURSD��)UDQFLD��*HUPDQLD�� ,WDOLD��6SDJQD��FRQ� LO� IRUPXODWR�6RQDWD�D�FRQIURQWR�FRQ�SURGRWWL�
FKLPLFL���
/H�VSHULPHQWD]LRQL�HIIHWWXDWH�LQ�VHUUD�H�LQ�SLHQR�FDPSR�VX�RLGLR�GHO�FHWULROR�H�GHOOR�]XFFKLQR�

QHJOL�DQQL�GDO������DO������LQ�)UDQFLD��*HUPDQLD��,WDOLD�H�6SDJQD��GLPRVWUDQR�FKH�DSSOLFD]LRQL�
SUHYHQWLYH�GHO�IRUPXODWR�%��SXPLOXV�467������6&��ULGXFRQR�LQ�PDQLHUD�ULOHYDQWH�O¶LQFLGHQ]D�
GHOO¶RLGLR�GHOOH�FXFXUELWDFHH��6SKDHURWKHFD�IXOLJLQHD��(U\VLSKH�FLFKRUDFHDUXP���,O�IRUPXODWR��
DSSOLFDWR�LQ�VHTXHQ]D��GDJOL�VWDGL�SUHFRFL�GL�VYLOXSSR�IRJOLDUH�ILQR�D�SUH�UDFFROWD�DG�LQWHUYDOOL�
GL������JLRUQL��DOOH�GRVL�GL���H����/�KD��PRVWUD��LQ�FRQGL]LRQL�GL�SUHVVLRQH�IXQJLQD�PHGLR�DOWD��
XQ� HIIHWWR� GRVH� H� XQ¶HIILFDFLD� VX� IRJOLH� VXSHULRUH� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� QRQ�
ULVXOWDQGR� PROWR� GLVWDQWH� GDOOH� SHUIRUPDQFH� GL� HIILFDFLD� RWWHQXWH� FRQ� SURGRWWL� VWDQGDUG�
XWLOL]]DWL�QHOOD�ORWWD�FKLPLFD�WUDGL]LRQDOH���
�
�
�



7DEHOOD� ��� &XFXUELWDFHH� ±� 6�� IXOLJLQHD�� (�� FLFKRUDFHDUXP�� HIILFDFLD� VX� IRJOLH� ���$EERWW� VX�
LQWHQVLWj��GL������DSSOLFD]LRQL�GDOOR�VWDGLR�GL�VYLOXSSR�GHOOH�IRJOLH�ILQR�D�UDFFROWD��%%&+����
�����D������JLRUQL�GL�LQWHUYDOOR��PHGLD�GL�SURYH�FRQGRWWH�LQ�)UDQFLD��*HUPDQLD��,WDOLD�H�6SDJQD��

7HVL�
'RVH�

IRUPXODWR�
/�NJ��KD�

&HWULROR�
���SURYH��������������������
LQ�VHUUD��

���������
�

=XFFKLQR�

��SURYH���������������������
LQ�VHUUD��
����

�

��SURYH�������������
LQ�FDPSR��

���������


�

%��SXPLOXV�467������6&�
�� ����� ����� �����

��� ����� ����� ��

6WDQGDUG�FKLPLFR�


� 


� ����� ����� �����

7HVWLPRQH�Q��W���JUDGR�DWW����� �� ������� ������� �������
5LOLHYL�D������JLRUQL�GDOO¶XOWLPR�WUDWWDPHQWR�
�3URYH�LQ�VHTXHQ]D����)UDQFLD����,WDOLD����6SDJQD�����


�3URYH�LQ�VHTXHQ]D��LQ�VHUUD����,WDOLD����6SDJQD��LQ�FDPSR����)UDQFLD����*HUPDQLD����,WDOLD��



�7UDWWDPHQWL�D�EDVH�GL� IOXRS\UDP�WULDGLPHQRO�6&����D�������J�V�D��KD��NUHVR[LP�ERVFDOLG�6&����D�
��������J�V�D��KD��SHQFRQD]ROR�(&���D����J�V�D�KD��WHWUDFRQD]ROR�(:����D����J�V�D��KD�
�
2LGLR�VX�IUDJROD�
,Q� WDEHOOD� �� YHQJRQR� SUHVHQWDWL� L� ULVXOWDWL� GL� SURYH� HIIHWWXDWH� LQ� 6SDJQD� FRQ� LO� IRUPXODWR�

6RQDWD�D�FRQIURQWR�FRQ�SURGRWWL�D�EDVH�GL�]ROIR���
�
7DEHOOD����)UDJROD�±�6��PDFXODULV��HIILFDFLD� ���$EERWW�VX�GLIIXVLRQH��GL���DSSOLFD]LRQL�GDOOR�
VWDGLR� GL� ILRULWXUD� ILQR� D� UDFFROWD� �%%&+� �������� D� ����� JLRUQL� GL� LQWHUYDOOR� �PHGLD� GL� GXH�
SURYH�FRQGRWWH�LQ�6SDJQD��

7HVL� 'RVH�KD�
)UDJROD�

��SURYH�LQ�VHUUD�
������

%��SXPLOXV�467������6&�
��/�IRUPXODWR� ����� �����

���/�IRUPXODWR� ����� �����

=ROIR���:3� ����NJ�V�D�� ��� �����

7HVWLPRQH�Q��W���JUDGR�DWWDFFR���� �� ������� �������
5LOLHYL�D����JLRUQL�GDOO¶XOWLPR�WUDWWDPHQWR�
�
/H� VSHULPHQWD]LRQL� HIIHWWXDWH� LQ� VHUUD� VX� IUDJROD� QHO� ����� LQ� 6SDJQD�� GLPRVWUDQR� FKH�

DSSOLFD]LRQL�SUHYHQWLYH�GHO�IRUPXODWR�%��SXPLOXV�467������6&��GD�ILRULWXUD�ILQR�D�SUH�UDFFROWD�
DG�LQWHUYDOOL�GL������JLRUQL��DOOH�GRVL�GL���H����/�KD��ULGXFRQR�LQ�PDQLHUD�ULOHYDQWH�O¶LQFLGHQ]D�
GHOO¶RLGLR� GHOOD� IUDJROD� �6SKDHURWKHFD� PDFXODULV��� %�� SXPLOXV� 467� ����� 6&�� DSSOLFDWR� LQ�
VHTXHQ]D�� LQ� FRQGL]LRQL� GL� SUHVVLRQH� IXQJLQD� PHGLR� EDVVD�� LQGLFDWD� SHU� O¶XWLOL]]R� GHL�
ELRIXQJLFLGL��PRVWUD�XQ�OHJJHUR�HIIHWWR�GRVH�VX�IRJOLH�H�IUXWWL�H�XQ¶HIILFDFLD� VXSHULRUH�ULVSHWWR�
DO�WHVWLPRQH�QRQ�WUDWWDWR��FRPSDUDELOH�D�TXHOOD�GHOOR�VWDQGDUG�GL�ULIHULPHQWR�]ROIR��
,� ULVXOWDWL� RWWHQXWL� FRQWUR� RLGLR� GHOOD� YLWH� �(U\VLSKH� QHFDWRU��� RLGLR� GHO� SRPRGRUR� H� GHO�

SHSHURQH� �/HYHLOOXOD� WDXULFD��� RLGLR� GHO� FHWULROR� H� GHOOR� ]XFFKLQR� �6SKDHURWKHFD� � IXOLJLQHD��
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(U\VLSKH�FLFKRUDFHDUXP��H�RLGLR�GHOOD�IUDJROD��6SKDHURWKHFD�PDFXODULV���WDEHOOH����������H����
LQGLFDQR�FRPH�%��SXPLOXV�467������6&��LPSLHJDWR�DOOH�GRVL�GL���H����/�KD�GL�IRUPXODWR��LQ�
DSSOLFD]LRQL�D�SDUWLUH�GDOOH�IDVL�VWDGLR�GL�VYLOXSSR�GHOOH�IRJOLH�ILQR�D�UDFFROWD��DEELD�JDUDQWLWR�
VLJQLILFDWLYL�OLYHOOL�GL�HIILFDFLD�FRQIURQWDELOL�FRQ�L�SULQFLSL�DWWLYL�DXWRUL]]DWL�LQ�ORWWD�ELRORJLFD��
IRUQHQGR�OD�SURWH]LRQH�QHFHVVDULD��LQ�SLHQR�FDPSR�H�LQ�VHUUD��DJOL�RUJDQL�YHJHWDOL�VXVFHWWLELOL�GL�
LQIH]LRQH��,�ULOLHYL�VSHFLILFL�HIIHWWXDWL�QHOOH�VSHULPHQWD]LRQL�VRSUDFLWDWH�KDQQR�HYLGHQ]LDWR�XQD�
SHUIHWWD�ILWRFRPSDWLELOLWj�GHO�SURGRWWR�VX�WXWWH�OH�YDULHWj�GL�YLWH��IUDJROD�H�RUWLFROH�LQ�SURYD��

�
�

&21&/86,21,�
,�ULVXOWDWL�GHOOH�VSHULPHQWD]LRQL�FRQGRWWH�GDO������DO������GLPRVWUDQR�FKH�%DFLOOXV�SXPLOXV�

467� ����� 6&� �6RQDWD��� LPSLHJDWR� SUHYHQWLYDPHQWH� VX� YLWH�� IUDJROD� H� RUWLFROH�� KD� JDUDQWLWR�
VLJQLILFDWLYL�OLYHOOL�GL�HIILFDFLD�FRQWUR�RLGLR�GHOOD�YLWH��(U\VLSKH�QHFDWRU���RLGLR�GHO�SRPRGRUR�
H� GHO� SHSHURQH� �/HYHLOOXOD� WDXULFD��� RLGLR� GHO� FHWULROR� H� GHOOR� ]XFFKLQR� �6SKDHURWKHFD�
IXOLJLQHD��(U\VLSKH�FLFKRUDFHDUXP��H�RLGLR�GHOOD�IUDJROD��6SKDHURWKHFD�PDFXODULV��JDUDQWHQGR�
XQ� OLYHOOR� GL� SURWH]LRQH� GHOOH� FROWXUH� FRQIURQWDELOH� FRQ� TXHOOR� GHL� SURGRWWL� GL� ULIHULPHQWR�
DXWRUL]]DWL�LQ�ORWWD�ELRORJLFD���
,O� IRUPXODWR� 6RQDWD�� DOOH� GRVL� UDFFRPDQGDWH� GL� ����� /�KD�� q� LQ� JUDGR� GL� IRUQLUH� VROX]LRQL�

HIILFDFL� SHU� FRQWUROODUH� O¶RLGLR� LQ� WXWWH� OH� IDVL� YHJHWDWLYH� GL� YLWH�� FROWXUH� RUWLFROH� H� IUDJROD��
FRQWULEXHQGR� DO� FRQVHJXHQWH� PLJOLRUDPHQWR� GHOOH� FROWXUH� H� GHOOD� UHVD�� ,O� SURGRWWR� q� VWDWR�
YDOXWDWR�DQFKH�LQ�VWUDWHJLD��DOO¶LQWHUQR�GL�SURJUDPPL�GL�GLIHVD�LQWHJUDWD�FRQ�SURGRWWL�GL�VLQWHVL�H�
KD� PRVWUDWR� LQWHUHVVDQWL� OLYHOOL� GL� HIILFDFLD�� ULVXOWDQGR� XQ� YDOLGR� VWUXPHQWR� SHU� SUHYHQLUH�
O¶LQVRUJHQ]D� R� OR� VYLOXSSR� GL� IHQRPHQL� GL� UHVLVWHQ]D� IXQJLQD�� 7DOL� FDUDWWHULVWLFKH�� XQLWH� DO�
IDYRUHYROH� SURILOR� WRVVLFRORJLFR� HG� DPELHQWDOH�� UHQGRQR� %�� SXPLOXV� 467� ����� 6&� XQD�
VROX]LRQH�LQQRYDWLYD��DOWHUQDWLYD�D�TXHOOH�DWWXDOPHQWH�GLVSRQLELOL�VXO�PHUFDWR��SHU�OD�SURWH]LRQH�
GHOOH� FROWXUH� LQ� XQ¶RWWLFD� GL� VRVWHQLELOLWj�� H� QH� VXJJHULVFRQR� O¶LQVHULPHQWR� QHL� SURJUDPPL� GL�
GLIHVD�ELRORJLFD�H�LQWHJUDWD�GL�YLWH��FROWXUH�RUWLFROH�H�IUDJROD���
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ELRFRQWUROH� GH� GRHQoDV� GH� SODQWDV�� (PEUDSD�0HLR� $PELHQWH�� -DJXDUL~QD�� 63�� ���� SS� G�
�'RFXPHQWRV�(PEUDSD�0HLR�$PELHQWH�������

%RUULVV� 5��� ������ 3ULQFLSOHV� RI� 3ODQW�0LFUREH� ,QWHUDFWLRQV� %DFLOOXV�� $� 3ODQW�%HQHILFLDO�
%DFWHULXP����������������

&KRXGKDU\� '�.�� -RKUL� %�1��� ������ ,QWHUDFWLRQV� RI� %DFLOOXV� VSS�� DQG� SODQWV� ±�:LWK� VSHFLDO�
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(XURSHDQ�)RRG�6DIHW\�$XWKRULW\�� ������ &RQFOXVLRQ�RQ� WKH�SHHU� UHYLHZ�RI� WKH�SHVWLFLGH� ULVN�
DVVHVVPHQW� RI� WKH� DFWLYH� VXEVWDQFH� %DFLOOXV� SXPLOXV� 467� ������ ()6$� -RXUQDO�� ���
�������������

*XWLpUUH]�0DxHUR�)��-���5DPRV�6RODQR�%���3UREDQ]D�$���0HKRXDFKL�-���7DGHR�)�5��DQG��
������������7DORQ�0��������7KH�SODQW�JURZWK�SURPRWLQJ�UKL]REDFWHULD�%DFLOOXV�SXPLOXV�DQG�%DFLOOXV������
������������OLFKHQLIRUPLV�SURGXFH�KLJK�DPRXQWV�RI�SK\VLRORJLFDOO\�DFWLYH�JLEEHUHOOLQV��3K\VLRORJLD�������
�����������3ODQWDUXP��9RO����������)HEUXDU\�������3DJHV����±����
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2(33�(332�� ������ 3K\WRWR[LFLW\� DVVHVVPHQW�� *XLGHOLQH� IRU� ELRORJLFDO� HYDOXDWLRQ� RI��
SHVWLFLGHV�1R��33�������������������

2(33�(332��������'HVLJQ�DQG�DQDO\VLV�RI�HIILFDF\�HYDOXDWLRQ�WULDOV��*XLGHOLQH�IRU�ELRORJLFDO�
HYDOXDWLRQ�RI��SHVWLFLGHV�1R��33����������������

2(33�(332�� ����� &RQGXFW� DQG� UHSRUWLQJ� RI� HIILFDF\� HYDOXDWLRQ� WULDOV�� *XLGHOLQH� IRU�
ELRORJLFDO�HYDOXDWLRQ�RI��SHVWLFLGHV�1R��33���������������

2(33�(332��������3ULQFLSOHV�RI�HIILFDF\�HYDOXDWLRQ�IRU�PLFURELDO�SODQW�SURWHFWLRQ�SURGXFWV��
*XLGHOLQH�IRU�ELRORJLFDO�HYDOXDWLRQ�RI�SHVWLFLGHV�1R��33�������������

2(33�(332�� ������8QFLQXOD� QHFDWRU��*XLGHOLQH� IRU� ELRORJLFDO� HYDOXDWLRQ� RI� SHVWLFLGHV�1R��
33�������������

2(33�(332�� ������ 3RZGHU\� PLOGHZ� RI� FXFXUELWV� DQG� RWKHU� YHJHWDEOHV�� *XLGHOLQH� IRU�
ELRORJLFDO�HYDOXDWLRQ�RI�SHVWLFLGHV�1R��33������������

3HUH]�*DUFÕD�$���5RPHUR�'���GH�9LFHQWH�$���������3ODQW�SURWHFWLRQ�DQG�JURZWK�VWLPXODWLRQ�E\�
PLFURRUJDQLVPV�� ELRWHFKQRORJLFDO� DSSOLFDWLRQV� RI� %DFLOOL� LQ� DJULFXOWXUH����� &XUUHQW�
2SLQLRQ�LQ�%LRWHFKQRORJ\����������������

6HUUDQR�/���0DQNHU�'���%UDQGL�)��DQG�&DOL�7���������7KH�8VH�RI�%DFLOOXV�VXEWLOLV�467�����DQG�
%DFLOOXV� SXPLOXV� 467� ����� DV� 3URWHFWDQW� )XQJLFLGHV� LQ� &RQYHQWLRQDO� $SSOLFDWLRQ�
3URJUDPV�IRU�%ODFN�/HDI�6WUHDN�&RQWURO�3URF��,QW��,6+6�3UR0XVD�6\PS��RQ�%DQDQDV�DQG�
3ODQWDLQV�7RZDUGV� 6XVWDLQDEOH� *OREDO� 3URGXFWLRQ� DQG� ,PSURYHG� 8VHV� (GV��� ,�� 9DQ� GHQ�
%HUJK�HW�DO��$FWD�+RUW�������,6+6����������������

<L� +�6��� <DQJ� -�:��� \X� &�0�5��� ������ ,65� PHHWV� 6$5� RXWVLGH�� DGGLWLYH� DFWLRQ� RI� WKH�
HQGRSK\WH�%DFLOOXV�SXPLOXV�,15��DQG�WKH�FKHPLFDO�LQGXFHU��EHQ]RWKLDGLD]ROH��RQ�LQGXFHG�
UHVLVWDQFH�DJDLQVW�EDFWHULDO� VSRW� LQ� ILHOG�JURZQ�SHSSHU��)URQWLHUV� LQ�3ODQW�6FLHQFH� ā�0D\�
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