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$XGULXV�$/21'(5,6��$XUHOLMD�32'/,36.<7Ơ��*LHGULXV�9$521(&.$6
3VLFKRHPRFLQơV�EǌVHQRV�ƳWDND�PLHJR�VWUXNWǌUDL�OLJRQLDPV��WXULQWLHPV�PLHJR�DSQơMRV�VLQGURPą�LU�VHUJDQWLHPV����

,QÀXHQFH�RI�WKH�SV\FKRHPRWLRQDO�VWDWH�WR�WKH�VOHHS�VWUXFWXUH�LQ�
FRURQDU\�DUWHU\�GLVHDVH�SDWLHQWV�ZLWK�VOHHS�DSQHD�V\QGURPH

$XGULXV�$/21'(5,6��$XUHOLMD�32'/,36.<7Ơ��*LHGULXV�9$521(&.$6
.DXQR�PHGLFLQRV�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��/LHWXYD

3VLFKRHPRFLQơV�EǌVHQRV�ƳWDND�PLHJR�VWUXNWǌUDL�OLJRQLDPV��
WXULQWLHPV�PLHJR�DSQơMRV�VLQGURPą�LU�VHUJDQWLHPV�LãHPLQH�

ãLUGLHV�OLJD

6$175$8.$
0LHJR�DSQơMD�JDQD�SODþLDL�SRSXOLDFLMRMH�SDSOLWĊV�VYHLNDWRV�VXWULNLPDV��
GDåQDL�VXVLMĊV�LU�VX�NLWRPLV�OLJRPLV��âLR�W\ULPR�WLNVODV�±�LãQDJULQơWL�
PLHJR�VWUXNWǌURV�LU�SVLFKRHPRFLQơV�EǌVHQRV�VDYLWXPXV�VHUJDQWLHVLHPV�
LãHPLQH�ãLUGLHV�OLJD��,â/��LU�WXULQWLHPV�PLHJR�DSQơMRV�VLQGURPą��,ãWLUWL�
����SDFLHQWDL�� VHUJDQW\V� ,â/� LU� WXULQW\V�PLHJR�DSQơMRV� VLQGURPą�� Lã�
NXULǐ� ���� Y\UDV� ������ SURF��� LU� ���� PRWHU\V� ������ SURF���� 9LVLHPV�
OLJRQLDPV� SROLVRPQRJUD¿QLV� W\ULPDV� EXYR� DWOLNWDV� VWDFLRQDULRPLV�
VąO\JRPLV�� 7LULDPǐMǐ� SVLFKRHPRFLQHL� EǌVHQDL� ƳYHUWLQWL� QDXGRWD�
/LJRQLQơV� QHULPR� LU� GHSUHVLMRV� VNDOơ� �DQJO�� +RVSLWDO� $Q[LHW\� DQG�
'HSUHVVLRQ� 6FDOH� ±�+$'6���7LULDPLHVLHPV�� VX� QHULPX� LU� GHSUHVLMD��
UDVWD�VXPDåơMXVL�DNW\YLRMR�LU�OơWRMR�JLODXV�PLHJR�WUXNPơ�EHQGUDMDPH�
PLHJR�ODLNH��åHPHVQLV�PLHJR�HIHNW\YXPDV�SDO\JLQWL�VX�WLULDPDLVLDLV��
EH�QHULPR� LU�GHSUHVLMRV��7DLJL��QHULPDV� LU�GHSUHVLMD�GDU�SDEORJLQD� LU�
WDLS�PLHJR�DSQơMRV�VLQGURPR�VXWULNG\Wą�PLHJR�VWUXNWǌUą��R� WDL� VDYR�
UXRåWX�JDOơWǐ�VXQNLQWL�EHQGUąMą�SDFLHQWǐ�NOLQLNLQĊ�EǌVHQą�
5DNWDåRGåLDL�� PLHJDV�� PLHJR� DSQơMRV� VLQGURPDV�� LãHPLQơ� ãLUGLHV�
OLJD�

6800$5<
6OHHS�DSQHD�LV�D�FRPPRQ�VOHHS�GLVWXUEDQFH�LQ�FRURQDU\�DUWHU\�GLVHDVH�
SDWLHQWV�DQG�RIWHQ�LV�FRPELQHG�ZLWK�RWKHU�SDWLHQW¶V�KHDOWK�SUREOHPV��
3XUSRVH�RI�WKLV�LQYHVWLJDWLRQ�±�PDNH�DQ�DVVHVVPHQW�RI�WKH�UHODWLRQVKLSV�
EHWZHHQ� VOHHS� VWUXFWXUH� DQG� SV\FKRHPRWLRQDO� VWDWXV� LQ� FRURQDU\�
DUWHU\�GLVHDVH��&$'��SDWLHQWV�ZLWK�VOHHS�DSQHD�V\QGURPH��&RQWLQJHQW�
RI� WKH�VWXG\�ZDV�±�����&$'�SDWLHQWV������PDOHV����������DQG�����
IHPDOHV� ������ ���� $OO� LQYHVWLJDWHG� SDWLHQWV� XQGHUZHQW� VWDQGDUG�
SROLVRPQRJUDSK\� LQ� VWDWLRQDU\� VOHHS� ODERUDWRU\�� )RU� HVWLPDWLRQ� RI�
WKH� SV\FKRHPRWLRQDO� VWDWXV�+RVSLWDO�$Q[LHW\� DQG�'HSUHVVLRQ�6FDOH�
�+$'6��ZDV�XVHG��,Q�SDWLHQW�ZLWK�DQ[LHW\�DQG�GHSUHVVLRQ�ZDV�IRXQG�
GHFUHDVHG�GXUDWLRQ�RI� WKH�VORZ�ZDYH�GHHS�VOHHS��6���6���DQG�5(0�
VOHHS��DV�ZHOO�DV�ORZHU�VOHHS�HI¿FLHQF\��FRPSDULQJ�WR�SDWLHQWV�ZLWKRXW�
DQ[LHW\� DQG� GHSUHVVLRQ�� $Q[LHW\� DQG� GHSUHVVLRQ� LV� VOHHS� VWULFWXUH�
GLVWXUELQJ� IDFWRU� DQG�GHFUHDVLQJ� VOHHS�TXDOLW\��$QG�EHFDXVH�RI� WKDW�
SDWLHQW�KHDOWK�VWDWXV�LV�ZRUVHQHG�PRUH�GHHSO\��
.H\�ZRUGV��VOHHS��VOHHS�DSQHD�V\QGURPH��FRURQDU\�DUWHU\�GLVHDVH�

$GUHVDV� VXVLUDãLQơWL�� $XGULXV� $ORQGHULV�� .08� 3VLFKR¿]LRORJLMRV� LU� UHDELOLWDFLMRV� LQVWLWXWDV�� 9\GǌQR� DO�� ��� /7�������� 3DODQJD�� �
�HO��SDãWDV��DXGULXVD#NWO�PLL�OW

Ʋ9$'$6
0LHJR�DSQơMD�\UD�JDQD�SDSOLWĊV�SRSXOLDFLMRMH�VXWULNLPDV��

QXR�NXULR�NHQþLD��±��SURF��VXDXJXVLǐMǐ�>�������@��6HUJDQWLHVLHPV�
,â/�� \SDþ� OLJRQLDPV�� WXULQWLHPV� DQWVYRUƳ�� PLHJR� DSQơMą��
VXWULNGR� NUDXMR� ƳVRWLQLPą� GHJXRQLPL� LU� QHLJLDPDL� YHLNLD�
ãLUGLHV�NUDXMDJ\VOLǐ�VLVWHPą�>����@��7RNLH�SDFLHQWDL�GDåQLDXVLDL�
VNXQGåLDVL�QXRYDUJLX��PLHJXLVWXPX�GLHQą��JDOYRV�VNDXVPDLV��
QXWXNLPX� .DL� NXULH� PLHJR� DSQơMRV� VLPSWRPDL� DWLWLQND�
VLPSWRPXV��NXULH�EǌGLQJL�QHULPXL� LU�GHSUHVLMDL� >�@��$QNVþLDX�
DWOLNWRV�VWXGLMRV�URGR��NDG�GHSUHVLMRV�WLNLP\Eơ�\UD�NLHN�GLGHVQơ�
PLHJXLVWXPX�EHVLVNXQGåLDQWLHPV�OLJRQLDPV�>����@��.LWD�YHUWXV��
PLHJR� DSQơMD� VXWULNGR� PLHJR� SURFHVą� LU� QHLJLDPDL� YHLNLD�
SDåLQLPR� IXQNFLMDV� >�@��.RO� NDV� U\ã\V� WDUS�PLHJR� DSQơMRV� LU�
GHSUHVLMRV�QHSDNDQNDPDL�LãWLUWDV�>�����@��7DP�WLNVOXL�WLQNDPDV�
LQVWUXPHQWDV�JDOơWǐ�EǌWL�/LJRQLQơV�QHULPR�LU�GHSUHVLMRV�VNDOơ�
�DQJO�� +RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� ±� +$'6��
NODXVLP\QDV��NXULV�SXLNLDL�WLQND�SDFLHQWǐ��VHUJDQþLǐ�VRPDWLQLDLV�
VXVLUJLPDLV��QHULPR�LU�GHSUHVLMRV�SRå\PLDPV�ƳYHUWLQWL�>��@�

7\ULPR� WLNVODV� ±� LãQDJULQơWL� VHUJDQþLǐMǐ� ,â/� LU� PLHJR�
DSQơMRV�VLQGURPX��PLHJR�VWUXNWǌURV�LU�SVLFKRHPRFLQơV�EǌVHQRV�
VDYLWXPXV�

7,57Ǐ-Ǐ� .217,1*(17$6� ,5� 7<5,02�
0(72',.$
,ãWLUWL� ���� SDFLHQWDL� �DPåLDXV� YLGXUNLV� ±� ����� PHWǐ��

LQWHUYDODV� ±� ��±��� PHWDL��� VHUJDQW\V� ,â/� LU� WXULQW\V� PLHJR�
DSQơMRV� VLQGURPą�� Lã� NXULǐ� ���� Y\UDV� ������ SURF��� DPåLDXV��
YLGXUNLV� ±� ����� PHWǐ�� LQWHUYDODV� ±� ��±��� PHWDL� LU� ����
PRWHU\V�������SURF���DPåLDXV�YLGXUNLV�±������PHWǐ��LQWHUYDODV��
��±���PHWDL���0LHJR�DSQơMRV�VLQGURPDV�GLDJQR]XRMDPDV��NDL�
VHUJDQWLHVLHPV� ,â/� NYơSDYLPR� VXWULNLPǐ� LQGHNVDV� GDXJLDX�
�� DSQơMǐ�KLSRSQơMǐ� HSL]RGǐ� SHU� �� YDO�� 7LUWRV� GYL� WLULDPǐMǐ�
JUXSơV�� WLULDPLHML�� NXULHPV� SDJDO�+$'� VNDOĊ� QHQXVWDW\WD� QHL�
QHULPR��QHL�GHSUHVLMRV��EHL�WLULDPLHML��NXULHPV�SDJDO�+$'�VNDOĊ�
QXVWDW\WDV� WLHN� QHULPDV�� WLHN� GHSUHVLMD�� 7LULDPǐMǐ� EH� QHULPR�
LU� GHSUHVLMRV� EXYR� ���� SDFLHQWǐ�� Mǐ� DPåLDXV� YLGXUNLV� ±� �����
PHWǐ��Lã�NXULǐ�����Y\UDL�������SURF����DPåLDXV�YLGXUNLV�±������
PHWǐ�LU����PRWHULV�������SURF����DPåLDXV�YLGXUNLV�±������PHWǐ��
7LULDPǐMǐ��VX�QHULPX�LU�GHSUHVLMD��DPåLXV�±�������PHWǐ��Lã�NXULǐ�
���� Y\UDL� ������ SURF���� DPåLDXV� YLGXUNLV� ±� ����� PHWǐ� LU� ���
PRWHU\V�������SURF����DPåLDX�YLGXUNLV�±������PHWǐ��

ƲYHUWLQXV�ãLUGLHV�LU�NUDXMDJ\VOLǐ�EǌNOĊ��NLHNYLHQDV�SDFLHQWDV�
EXYR� LãWLUWDV�NOLQLNLQLDLV� W\ULPR�PHWRGDLV��âLR� LãW\ULPR�PHWX�

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



0RNVOR�GDUEDL

QXVWDW\WL�SRå\PLDL�SDWHLNLDPL�OHQWHOơMH�
3ROLVRPQRJUD¿QLV� W\ULPDV� DWOLNWDV� VWDFLRQDULRPLV�

VąO\JRPLV�VSHFLDOLDL� WDP� ƳUHQJWRMH�SDODWRMH��9LVą�QDNWƳ�±�QXR�
������YDO��YDNDUR�LNL�VDYDLPLQLR�SDFLHQWR�SUDEXGLPR��±��YDO��
U\Wą�� )L]LRORJLQLDL� SDUDPHWUDL� EXYR� UHJLVWUXRMDPL� Ä$OLFH±�³�
DSDUDWǌUD�� 0LHJR� VWDGLMRV�� NYơSDYLPR� VXWULNLPDL� EXYR�
YHUWLQDPL�VWDQGDUWLQH�PHWRGLND��YL]XDOLDL�>������@��.YơSDYLPR�
LãQ\NLPDV� LOJLDX� QHL� �� VHN��� �UHJLVWUXRMDPDV� NYơSDYLPR�
VXWULNLPDV��EXYR�YHUWLQDPDV�NDLS� DSQơMD��R�GLGHVQLV�NDLS����
SURF��NYơSXRMDPRMR�RUR�VURYơV�VXVLOSQơMLPDV��WUXQNDQWLV�LOJLDX�
QHL���VHN��±�NDLS�KLSRSQơMD�>��@��

7LULDPǐMǐ� SVLFKRHPRFLQơV� EǌVHQDL� ƳYHUWLQWL� QDXGRWD�
/LJRQLQơV�QHULPR� LU�GHSUHVLMRV� VNDOơ� �DQJO��+RVSLWDO�$Q[LHW\�
DQG�'HSUHVVLRQ�6FDOH�±�+$'6���$QNHWą�VXGDUR����NODXVLPǐ��
VHSW\QL� Lã� Mǐ� VNLUWL� QHULPR� GLDJQRVWLNDL�� NLWL� �� ±� GHSUHVLMRV�
GLDJQRVWLNDL��8åSLOG\WDPH�NODXVLP\QH�QHULPR�LU��DU��GHSUHVLMRV�
VXWULNLPǐ�LãUHLNãWXPDV�YHUWLQDPDV�WDLS���±��EDODL�±�QơUD�QHULPR�
LU��DU��GHSUHVLMRV���±���EDOǐ�±�QHULPDV�LU��DU��GHSUHVLMD�LãUHLNãWL��
��±���EDODV�±�QHULPDV�DU�GHSUHVLMD�ODEDL�LãUHLNãWL�>��@��âL�VNDOơ�
SDVDXO\MH� SULSDåLQWD� GơO� JDQD� WLNVOLDL� QXVWDWRPǐ� QHULPR� LU�
GHSUHVLMRV�SRå\PLǐ�LU�\UD�DGDSWXRWD�/LHWXYRMH�>��@�

�6WDWLVWLQHL� GXRPHQǐ� DQDOL]HL� QDXGRWL� SURJUDPǐ� SDNHWDL�
Ä6WDWLVWLND³� LU� Ä6366³�� $SVNDLþLXRWD�� SDUDPHWUǐ� DULWPHWLQLV�
YLGXUNLV�� SDNODLGD�� YLGXWLQLV� NYDGUDWLQLV� QXNU\SLPDV� �6'���
GLVSHUVLMD��GYLHMǐ�QHSULNODXVRPǐ�JUXSLǐ�SDUDPHWUǐ�DULWPHWLQLǐ�

/HQWHOơ��6HUJDQþLǐMǐ�,â/�LU�PLHJR�DSQơMRV�VLQGURPX�NOLQLNLQLDL�SRå\PLDL

.OLQLNLQLDL�SRå\PLDL�
7LULDPǐMǐ�VNDLþLXV

6X�QHULPX�LU�GHSUHVLMD %H�QHULPR�LU�GHSUHVLMRV
1 ��� 3URF� 1 ��� 3URF�

���+LSHUWHQ]LQơ�OLJD�
QơUD ��� ���� �� �����
\UD ��� ���� ��� �����

���0LRNDUGR�LQIDUNWDV�
QơUD ��� ���� �� ����

SHUVLUJWDV ��� ���� ��� ����
���âLUGLHV�QHSDNDQNDPXPDV�

QơUD ��� ���� �� ����
\UD ��� ���� ��� ����

���&XNULQLV�GLDEHWDV�
QơUD ��� ����� ��� ����
\UD �� ����� �� ����

YLGXUNLǐ� VNLUWXPǐ� SDWLNLPXPDV� EXYR� QXVWDWRPDV� SDJDO�
6MXGHQWR� �W�� NULWHULMǐ�� 'XRPHQǐ� VNLUWXPDL� UHLNãPLQJL�� NDL�
Sd������VNLUWXPǐ�WHQGHQFLMD�QXVWDW\WD��NDL������S�����

5(=8/7$7$,�,5�-Ǐ�$37$5,0$6
0LHJR� VWUXNWǌURV� GơVQLQJXPDL� WLULDPǐMǐ�� VHUJDQþLǐ�

PLHJR� DSQơMRV� VLQGURPX�� EHW� EH� GLDJQR]XRWR�+$'6� QHULPR�
LU�GHSUHVLMRV�LU�DWLWLQNDPDL�VX�GLDJQR]XRWX�QHULPX�LU�GHSUHVLMD�
SDWHLNLDPL� �� LU� �� SDY�� 5HPLDQWLV� SDYHLNVOXRVH� SDWHLNWDLV�
GXRPHQLPLV��EHQGUDMDPH�PLHJR�ODLNH���DELHMǐ�JUXSLǐ��Y\UDXMD�
��VWDGLMD��NXUL�VXGDUR�����������SURF��±�EHQGURMR�PLHJR�ODLNR�
JUXSơMH� WLULDPLHVLHPV��EH�GLDJQR]XRWR�QHULPR� LU�GHSUHVLMRV� LU�
���������� SURF�� JUXSơMH� WLULDPLHPV�� VX� GLDJQR]XRWX� QHULPX�
LU� GHSUHVLMD�� âLRV� PLHJR� VWDGLMRV� VDQW\NLQơ� GDOLV� JUXSơVH�
VWDWLVWLãNDL� UHLNãPLQJDL� QHVLVN\Uơ�� 1HVLVN\Uơ� LU� EHQGURMR�
PLHJR� WUXNPơ� DELHMRVH� WLULDPǐMǐ� JUXSơVH�� DWLWLQNDPDL� ±�
�����������PLQ��±�JUXSơMH� WLULDPǐMǐ�EH�QHULPR� LU�GHSUHVLMRV��
�����������PLQ�� ±� JUXSơMH� WLULDPǐMǐ�� VX� GLDJQR]XRWX� QHULPX�
LU� GHSUHVLMD��7DþLDX� WLULDPǐMǐ� VX� QHULPX� LU� GHSUHVLMD� JUXSơMH��
VWDWLVWLãNDL� UHLNãPLQJDL� PDåHVQơ� EXYR� DNW\YLRMR� PLHJR� GDOLV�
WLHN�ãLRV�PLHJR�VWDGLMRV�WUXNPH�����������PLQ���WLHN�VDQW\NLQH�
ãLRV� PLHJR� VWDGLMRV� GDOLPL� ±� ��������� SURF�� EHQGUDMDPH�
PLHJR� ODLNH�� O\JLQDQW� MXRV� VX� JUXSH� WLULDPǐMǐ�� EH� QHULPR� LU�
GHSUHVLMRV�� NXU� DNW\YLRMR� PLHJR� WUXNPơ� VXGDUơ� ����������
PLQ�� R� ãLRV� VWDGLMRV� VDQW\NLQơ� GDOLV� EHQGUDMDPH�PLHJR� ODLNH�

��SDY��0LHJR�VWDGLMǐ�WUXNPơ�PLQXWơPLV��WLULDPǐMǐ��EH�QHULPR�LU�GHSUHVLMRV�LU�WLULDPǐMǐ��VX�QHULPX�LU�GHSUHVLMD�JUXSơVH
%0�±�EǌGUDYLPDV�SR�XåPLJLPR��$0�±�DNW\YXVLV�PLHJDV��6��±���VWDGLMD��6��±���VWDGLMD��6��±���VWDGLMD��6��±���VWDGLMD���.-�±�NǌQR�MXGHVLDL�
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EXYR����������SURF��7LULDPǐMǐ�VX�QHULPX�LU�GHSUHVLMD�JUXSơMH��
��PLHJR�VWDGLMRV� WUXNPơ�±�����������PLQ��EHQGUDMDPH�PLHJR�
ODLNH� EXYR� UHLNãPLQJDL�PDåHVQơ� QHL�PLQơWRV� VWDGLMRV� WUXNPơ�
WLULDPǐMǐ�� EH� GLDJQR]XRWR� QHULPR� LU� GHSUHVLMRV� ±� ����������
PLQ��6DQW\NLQơ�PLHJR���VWDGLMRV�GDOLV�EHQGUDMDPH�PLHJR�ODLNH�
EXYR�UHLNãPLQJDL�PDåHVQơ�WLULDPLHVLHPV�VX�QHULPX�LU�GHSUHVLMD�
±� �������� SURF�� QHL� WLULDPLHVLHPV�� EH� QHULPR� LU� GHSUHVLMRV� ±�
�������� SURF�� 1XVWDW\WDV� VWDWLVWLãNDL� UHLNãPLQJDL� PDåHVQLV�
PLHJR� HIHNW\YXPDV� WLULDPLHVLHPV� VX� QHULPX� LU� GHSUHVLMD� ±�
���������� SURF�� QHL� WLULDPLHVLHPV� EH� QHULPR� LU� GHSUHVLMRV�
±� ���������� SURF�� /DLNDV� LNL� XåPLJLPR� WDLS� SDW� VWDWLVWLãNDL�
UHLNãPLQJDL� EXYR� LOJHVQLV� WLULDPǐMǐ� VX� QHULPX� LU� GHSUHVLMD�
JUXSơMH�±�����������PLQ���O\JLQDQW�VX�WLULDPDLVLDLV��EH�QHULPR�LU�
GHSUHVLMRV�±�����������PLQ�

3Då\PơWLQD�� NDG�NDL� NXULǐ� W\ULPǐ�� DWOLNWǐ�3LOODU� LU�/DYLH�
>��@�GXRPHQLPLV��U\ãLR�WDUS�PLHJR�DSQơMRV�VLQGURPR�ODLSVQLR�
LU� GHSUHVLMRV� GLDJQR]ơV� QHUDVWD��.DL� NXULH� W\UơMDL� WHLJLD�� NDG�
EORJHVQLXV� SVLFKRHPRFLQơV� EǌNOơV� URGLNOLXV� JDOL� VąO\JRWL�
PLHJR� VWUXNWǌURV� IUDJPHQWDYLPDVLV� HVDQW� PLHJR� DSQơMRV�
VLQGURPXL�>��@��0ǌVǐ�DWOLNWR�W\ULPR�GXRPHQLPLV��QHWJL�QHVDQW�
VWDWLVWLãNDL�UHLNãPLQJR�NYơSDYLPR�VXWULNLPǐ�LQGHNVR�VNLUWXPR�

WDUS� WLULDPǐMǐ� Xå¿NVXRWD� PLHJR� VWUXNWǌURV� VXWULNLPǐ�� 7RGơO�
JDOLPD� WHLJWL�� NDG�PLHJR� VWUXNWǌUD� EORJơMD� QH� WLN� GơO� PLHJR�
DSQơMRV� VLQGURPR� VXNHOWRV� PLHJR� IUDJPHQWDFLMRV�� EHW� LU� GơO�
QHULPR�EHL�GHSUHVLMRV�QHLJLDPRV�ƳWDNRV�

'DXJHOLV�GHSUHVLMRV� LU�QHULPR�VLPSWRPǐ�QơUD�DEVROLXþLDL�
VSHFL¿ãNL�� WRGơO�NDL�NXULH�PLHJR�DSQơMRV�VLPSWRPDL�JDOL�EǌWL�
ODEDL�SDQDãǌV�Ƴ�VLPSWRPXV��EǌGLQJXV�QHULPXL�LU�GHSUHVLMDL��'ơO�
WRV�SULHåDVWLHV�NDUWDLV�VXGơWLQJD�ãLXRV�VLPSWRPXV�GLDJQR]XRWL�
LU� GLIHUHQFLMXRWL��7RGơO� QHJDOLPD�SUDUDVWL� NOLQLNLQLR�EXGUXPR�
LU� UHNRPHQGXRWLQD� QXRGXJQLDX� SDQDJULQơWL� WRNLǐ� OLJRQLǐ�
SVLFKRHPRFLQĊ� EǌVHQą�� $GHNYDWXV� QHULPR� LU� GHSUHVLMRV�
VXWULNLPR� J\G\PDV� SDJHULQV� WRNLǐ� OLJRQLǐ� EǌNOĊ� EHL� DWVDNą�
WDLNDQW� WROHVQƳ� PLHJR� DSQơMRV� VLQGURPR� J\G\Pą� SDVWRYDXV�
WHLJLDPR�RUR�VOơJLR�DSDUDWX�DU�NLWX�J\G\PR�PHWRGX���

�,â9$'$
6HUJDQWLHPV� LãHPLQH� ãLUGLHV� OLJD� VWHELPD�PLHJR� DSQơMRV�

VLQGURPR�VXWULNG\WD�PLHJR�VWUXNWǌUD��HVDQW�QHULPR�LU�GHSUHVLMRV�
VLPSWRPDPV��GDU�ODELDX�VXWULQND�GơO�UHLNãPLQJDL�VXPDåơMXVLR�
DNW\YLRMR�PLHJR�LU�OơWRMR�JLODXV�PLHJR�VWDGLMǐ�VDQW\NLR�PLHJR�
VWUXNWǌURMH��

��SDY��0LHJR�VWDGLMǐ�GDOLV�EHQGUDMDPH�PLHJR�ODLNH��SURFHQWDLV��WLULDPǐMǐ��EH�QHULPR�LU�GHSUHVLMRV�LU�WLULDPǐMǐ��VX�QHULPX�
LU�GHSUHVLMD�JUXSơVH
%0�±�EǌGUDYLPDV�SR�XåPLJLPR��$0�±�DNW\YXVLV�PLHJDV��6��±���VWDGLMD��6��±���VWDGLMD��6��±���VWDGLMD��6��±���VWDGLMD���.-�±�NǌQR�MXGHVLDL�


S�����

/,7(5$7ǋ5$

��� .MHOVEHUJ�)��1���5XXG�(��$���6WDYHP�.��3UHGLFWRUV�RI� V\PSWRPV�RI�DQ[LHW\�DQG�GHSUHVLLRQ� LQ�
REVWUXFWLYH�VOHHS�DSQHD��6OHHS�0HGLFLQH�������������������

��� <RXQJ�7���3DOWD�0���'HPSVH\�-���HW�DO��7KH�RFFXUHQFH�RI�VOHHS�GLVRUGHUHG�EUHDWKLQJ�DPRQJ�PLGGOH�
DJHG�DGXOWV��1�(QJO�-�0HG����������������������

��� <RXQJ�7���3HSDUG�3�(���*RWOLHE�'�-��(SLGHPLRORJ\�RI�REVWUXFWLYH�VOHHS�DSQHD��D�SRSXODWLRQ�KHDOWK�
SHUVSHFWLYH��$P�-�5HVSLU�&ULW�&DUH�0HG�����������������������

��� *DPL�$��6���6RPPHUV�9��.��2EVWUXFWLYH�VOHHS�DSQRHD��PHWDEROLF�V\QGURPH��DQG�FDUGLRYDVFXODU�
RXWFRPHV��(XURSHDQ�+HDUW�-RXUQDO��������������������

��� &RXJKOLQ� 6��� 0DZGVOH\� /��� 0XJDU]D� -��$�� HW� DO�� 2EVWUXFWLYH� VOHHS� DSQRHD� LV� LQGHSHQGHQWO\�
DVVRFLDWHG�ZLWK�LQFUHDVHG�SUHYDOHQFH�RI�PHWDEROLF�V\QGURPH��(XURSHDQ�+HDUW�-RXUQDO������������
��������

��� -LDQJ�:���$OH[DQGHU� -��� &KULVWRSKHU� (�� HW� DO�� 5HODWLRQVKLS� RI� GHSUHVVLRQ� WR� LQFUHDVHG� ULVN� RI�
PRUWDOLW\�DQG�UHKRVSLWDOL]DWLRQ�LQ�SDWLHQWV�ZLWK�FRQJHVWLYH�KHDUW�IDLOXUH��$UFK�,QWHUQ�0HG��������
���������������

��� 5H\QROGV��UG�&�)���.XSIHU�'��-���0F(DFKUDQ�$�%���HW�DO��'HSUHVVLYH�SV\FKRSDWKRORJ\�LQ�PDOH�
VOHHS�DSQHLFV��-�&OLQ�3V\FKLDWU\��������������������

��� 0LOOPDQ� 5�3��� )RJHO� %�6��� 0F1DPDUD� 0�(��� &DUOLVOH� &�&�� 'HSUHVVLRQ� DV� D� PDQLIHVWDWLRQ�
RI� REVWUXFWLYH� VOHHS� DSQHD�� UHYHUVDO� ZLWK� QDVDO� FRQWLQXRXV� SRVLWLYH� DLUZD\� SUHVVXUH�� -� &OLQ�
3V\FKLDWU\��������������������

��� 2JDYD�$���(PRUL�7���6XPLWD�:��(W�DO��&RQWLQXRVXV�DLUZD\�SUHVVXUH�$PHOLRUDWHG�VHYHUH�SXOPRQDU\�
K\SHUWHQVLRQ�DVVRFDWHG�ZLWK�REVWUXFWLYH�VOHHS�DQHD��$FWD�0HG��2ND\DPD������������������������

���� 0RVNR�6���=HWLQ�0���*OHQ�6���HW�DO��6HOI�UHSRUWHG�GHSUHVVLYH�V\PSWRPDWRORJ\��PRRG�UDWLQJV��DQG�
WUHDWPHQW�RXWFRPH�LQ�VOHHS�GLVRUGHUHG�SDWLHQWV��-�&OLQ�3V\FKRO������������������

���� =LJPRQG�$�6��� 6QDLWK� 5�3��7KH� KRVSLWDO� DQ[LHW\� DQG� GHSUHVVLRQ� VFDOH��$FWD� 3V\FKLDWU� 6FDQG��
������������������

���� /LHVLHQơ�9���3DX]D�9��0LHJR�PHGLFLQD��.DXQDV������

���� 5HFKWVFKDIIHQ�$�� .DOHV�$�� �(GV���$� PDQXDO� IRU� VWDQGDUWL]DWLRQ� WHUPLQRORJ\�� WHFKQLTXHV� DQG�
VFRULQJ� V\VWHP� IRU� VOHHS� VWDJHV� RI� KXPDQ� VXEMHFWV�� 1,+� 3XEOLFDWLRQ� ����� 86� *RYHUQPHQW�
SULQWLQJ�2I¿FH��%HWKHVGD��0'�������

���� .U\JHU�0��+���5RWK�7���'HPHQW�:��&��HW�DO��3ULQFLSOHV�DQG�3UDFWLFH�RI�6OHHS�0HGLFLQH��:��%��
6DXQGHUV�&RPSDQ\��3KLODGHOSKLD��86$������

���� �%XQHYLþLXV�5���äLOơQLHQơ�6��003,�LU�+$'6�SDO\JLQLPDV��3VLFKRORJLMD�������������������

���� 3ULLODU� *��� /DYLH� 3�� 3V\FKLDWULF� V\PSWRPV� LQ� VOHHS� DSQHD� V\QGURPH�� HIIHFWV� RI� JHQGHU� DQG�
UHVSLUDWRU\�GLVWXUEDQFH�LQGH[��&KHVW���������������������

���� <XH�:���+DR�:���/LX�3���HW�DO��$�FDVH�FRQWURO�VWXG\�RQ�SV\FKRORJLFDO�V\PSWRPV�LQ�VOHHS�DSQHD�
K\SRSQHD�V\QGURPH��&DQ�-�3V\FKLDWU\��������������������

*DXWD������������
3ULLPWD�VSDXGDL������������

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

$XGULXV�$/21'(5,6��$XUHOLMD�32'/,36.<7Ơ��*LHGULXV�9$521(&.$6
3VLFKRHPRFLQơV�EǌVHQRV�ƳWDND�PLHJR�VWUXNWǌUDL�OLJRQLDPV��WXULQWLHPV�PLHJR�DSQơMRV�VLQGURPą�LU�VHUJDQWLHPV����
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0RNVOR�GDUEDL

7KH�IDFWRU�DQDO\VLV�RI�WKH�GHOXVLRQV�LQ�VFKL]RSKUHQLD
3DOPLUD�58'$/(9,ý,(1Ơ�����7KRPDV�67203(���$QGULXV�1$5%(.29$6�����.D]LPLHUDV�0(,/,86���

1LMROơ�5$â.$86.,(1Ơ���5REHUWDV�%81(9,ý,86�

�.DXQR�PHGLFLQRV�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��/LHWXYD
�8QLYHUVLWHWLQơ�SVLFKLDWULMRV�NOLQLND�LU�*ROHVGRUIR�VXVWLSULQWRVLRV�DSVDXJRV�OLJRQLQơ��9LHQD��$XVWULMD

�9\WDXWR�'LGåLRMR�XQLYHUVLWHWDV��/LHWXYD���0\NROR�5RPHULR�XQLYHUVLWHWDV��/LHWXYD

6HUJDQþLǐMǐ�ãL]RIUHQLMD�NOLHGHVLǐ�IDNWRULQơ�DQDOL]ơ

6$175$8.$
6HQLDL� QXVWDW\WD�� NDG� ãL]RIUHQLMDL� EǌGLQJL� QHSDVWRYǌV� VLPSWRPDL��
NLQWDPD�OLJRV�HLJD��ƳYDLUǌV�NOLQLNLQLDL�SUR¿OLDL��âL]RIUHQLQLǐ�SVLFKR]Lǐ�
SVLFKRSDWRORJLMD� \UD� KHWHURJHQLãND� LU� GDXJLDGLPHQVLQơ�� 6LHNGDPL�
VXPDåLQWL� ãLRV� VXGơWLQJRV� OLJRV� VLPSWRPǐ� KHWHURJHQLãNXPą�� W\UơMDL�
VWHQJLDVL�LGHQWL¿NXRWL�KRPRJHQLãNXV�VLPSWRPǐ�SRWLSLXV�DUED�IDNWRULXV��
SDJDO� NXULXRV� JDOLPD� JUXSXRWL� VLPSWRPXV� Ƴ� VLQGURPXV�� WLUWL� ãLǐ�
VLQGURPǐ�NOLQLNLQLXV��HLJRV�LU�J\G\PR�VDYLWXPXV��Mǐ�QHXURELRORJLQLXV�
PHFKDQL]PXV�� .OLHGHVLDL� \UD� SDJULQGLQơ� ãL]RIUHQLMRV� VXWULNLPǐ�
VDY\Eơ�
7\ULPR�WLNVODV�±�QXVWDW\WL��NLHN�LU�NRNLXV�QHSULNODXVRPXV�IDNWRULXV�
PDWXRMD�Ä)UDJHERJHQ�I�U�SV\FKRWLVFKH�6LPSWRPH³��OLHW��3VLFKR]LQLǐ�
VLPSWRPǐ� DQNHWD�� NODXVLP\QR� NOLHGHVLǐ� WXULQLR� NODXVLPDL�� WDLNRPL�
SDFLHQWDPV�� VHUJDQWLHPV� ãL]RIUHQLMD�� ãL]RDIHNWLQLX� VXWULNLPX� DUED�
ãL]RWLSLQLX�VXWULNLPX��
.OLHGHVLǐ� VLPSWRPDL� EXYR� YHUWLQDPL� WDLNDQW� Ä)UDJHERJHQ� I�U�
SV\FKRWLVFKH�6\PSWRPH³��OLHW��3VLFKR]LQLǐ�VLPSWRPǐ�DQNHWD���)36��
PHWRGLNą�� W�� \�� SXVLDX� VWUXNWǌUXRWą� NODXVLP\Qą�� SDUHQJWą� 9LHQRV�
PHGLFLQRV� XQLYHUVLWHWR� .XOWǌULQơV� SVLFKLDWULMRV� PRNVOLQLǐ� W\ULPǐ�
JUXSơV��6WRPSH���������)36�PHWRGLND�EXYR�LãYHUVWD�Ƴ�OLHWXYLǐ�NDOEą�
QDXGRMDQW� GYLJXER� YHUWLPR� PHWRGą�� ,ãWLUWL� ���� OLJRQLDL� �DPåLDXV�
YLGXUNLV�±������PHWǐ��61�����������������SURF���±�PRWHU\V���.OLHGHVLǐ�
WXULQLR�VąVDMRV�LU�ãDEORQǐ�LãVN\ULPDV�LU�DSLEUơåLPDV�DWOLNWDV�QDXGRMDQW�
WLULDPąMą�IDNWRULǐ�DQDOL]Ċ��WDLNDQW�SDJULQGLQLǐ�NRPSRQHQþLǐ�PHWRGą�
3UDGLQLV� PRGHOLV� LãVN\Uơ� ãHãLV� IDNWRULXV�� SDDLãNLQDQþLXV� ����� SURF��
EHQGURVLRV� GLVSHUVLMRV�� 1XVWDW\Wǐ� NOLHGHVLǐ� VLQGURPǐ� SDYDGLQLPDL�
DWVSLQGL� VHUJDQþLǐMǐ� SVLFKR]ơPLV� PąVW\PR� WXULQƳ� EHL� DNWXDOLMDV��
ÄNDOWơV� NOLHGHVLDL³�� ÄSHUVHNLRMLPR� LU� VDQW\NLR� NOLHGHVLDL³�� ÄUHOLJLQLR�
WXULQLR�NOLHGHVLDL³��ÄGLG\EơV�NOLHGHV\V³��ÄQHWXUWR�EHL�KLSRFKRQGULQLV±
VHQHVWRSDWLQLV� NOLHGHV\V³�� ÄQLKLOLVWLQLV� NOLHGHV\V³�� *DXWL� UH]XOWDWDL�
VNDWLQD�WROLDX�WLUWL�ãLǐ�VLQGURPǐ�VąVDMą�VX�OLJRV�HLJD��UHDNFLMD�Ƴ�J\G\Pą�
LU�VX�ãL]RIUHQLMRV�OLJǐ�EDLJWLPLV�
5DNWDåRGåLDL��ãL]RIUHQLMD��NOLHGHVLDL��IDNWRULQơ�DQDOL]ơ��VLQGURPDL�

$GUHVDV�VXVLUDãLQơWL��3DOPLUD�5XGDOHYLþLHQơ��GU��SVLFKLDWUơ��HO��SDãWDV��SDOPLUDUXGDOHY#\DKRR�FRP

6800$5<
7KH�SV\FKRWLF�GLVRUGHUV�KDYH�ORQJ�EHHQ�FKDUDFWHUL]HG�E\�VLJQL¿FDQW�
YDULDELOLW\� LQ� V\PSWRPV�� FRXUVH� RI� LOOQHVV�� DQG� FOLQLFDO� SUR¿OHV�� ,Q�
DQ� DWWHPSW� WR� UHGXFH� WKH� KHWHURJHQHLW\� RI� WKLV� FRPSOH[� GLVRUGHU��
UHVHDUFKHUV� KDYH� WULHG� WR� LGHQWLI\� KRPRJHQHRXV� VXEW\SHV� WKDW� ZLOO�
IDFLOLWDWH� WKH� LGHQWL¿FDWLRQ�RI� OLQNV�EHWZHHQ�V\PSWRPV�DQG�SXWDWLYH�
QHXURELRORJLFDO� PHFKDQLVPV�� 'HOXVLRQV� DUH� D� FHQWUDO� IHDWXUH� RI�
VFKL]RSKUHQLD�DQG�RWKHU�HQGRJHQRXV�SV\FKRWLF�GLVRUGHUV��
2XU�JRDO�LV�WR�H[DPLQH�WKH�IDFWRU�VWUXFWXUH�RI�GHOXVLRQV�LQ�LQGLYLGXDOV�
ZLWK� GLDJQRVHV� RI� VFKL]RSKUHQLD�VFKL]RDIIHFWLYH� GLVRUGHU�� 2XU� GDWD�
DUH�EDVHG�RQ�HYDOXDWLRQ�RI�FRQWHQW�RI�GHOXVLRQV�LQ�����LQSDWLHQWV��WKH�
PHDQ�DJH�±�������6'������\HDUV��ZRPHQ�±�������������ZLWK�GLDJQRVHV�
RI� VFKL]RSKUHQLD� DQG� VFKL]RDIIHFWLYH� GLVRUGHU� E\� WKH�PHDQV� RI� WKH�
³)UDJHERJHQ�I�U�SV\FKRWLVFKH�6\PSWRPH��)36��±�D�VHPL�VWUXFWXUHG�
TXHVWLRQQDLUH� GHYHORSHG� E\� WKH� &XOWXUDO� 3V\FKLDWU\� ,QWHUQDWLRQDO�
UHVHDUFK�JURXS�LQ�9LHQQD��6WRPSH��������7KH�)36�ZDV�WUDQVODWHG�LQWR�
/LWKXDQLDQ�XVLQJ�RI�WKH�PHWKRG�RI�GRXEOH�WUDQVODWLRQ�
7KH� SULQFLSDO� FRPSRQHQW� DQDO\VLV� UHVXOWHG� LQ� VL[� GLVWLQFW� DQG�
LQWHUSUHWDEOH� IDFWRUV� H[SODLQLQJ� ������ RI� WKH� YDULDQFH�� :H� IRXQG�
VL[� LQGHSHQGHQW� IDFWRUV� WKDW�PD\�GLYLGH�GHOXVLRQV� LQ� VL[�GHOXVLRQDO�
V\QGURPHV��³SDWKRORJLFDO�JXLOW�V\QGURPH³��ÄSHUVHFXWRU\�V\QGURPH³��
ÄUHOLJLRXV� GHOXVLRQV³�� ³RPQLSRWHQFH� V\QGURPH³�� ÄPLVHU\� DQG�
FRHQHVWKHWLF�K\SRFKRQGULD�V\QGURPH³��ÄQLKLOLVWLF�GHOXVLRQV³��)XWXUH�
UHVHDUFK� LV�QHHGHG� WR�DGGUHVV� LPSDFW�RI� WKHVH�V\QGURPHV� WR�FRXUVH��
WR� WUHDWPHQW� UHVSRQVH� DQG� WR� RXWFRPHV� RI� VFKL]RSKUHQLD� VSHFWUXP�
GLVRUGHUV��
.H\�ZRUGV��VFKL]RSKUHQLD��GHOXVLRQV��IDFWRU�DQDO\VLV��V\QGURPHV�

Ʋ9$'$6
âL]RIUHQLQLǐ�SVLFKR]Lǐ�SVLFKRSDWRORJLMD�\UD�KHWHURJHQLãND�

LU� GDXJLDGLPHQVLQơ�� 7DL� VXWULNLPDV�� SDVLå\PLQWLV� VLPSWRPǐ�
ƳYDLURYH�� VNLUWLQJD� HLJD� LU� ƳYDLULRPLV� NOLQLNLQơPLV� IRUPRPLV��
6LHNLDQW� VXPDåLQWL� ãLRV� VXGơWLQJRV� OLJRV� VLPSWRPǐ�
KHWHURJHQLãNXPą�� W\UơMDL�VWHQJLDVL� LGHQWL¿NXRWL�KRPRJHQLãNXV�
VLPSWRPǐ�SRWLSLXV�DUED�IDNWRULXV��SDJDO�NXULXRV�JDOLPD�JUXSXRWL�
VLPSWRPXV�Ƴ�VLQGURPXV��WLUWL�ãLǐ�VLQGURPǐ�NOLQLNLQLXV��HLJRV�LU�
J\G\PR�VDYLWXPXV��Mǐ�QHXURELRORJLQLXV�PHFKDQL]PXV�>����@�

*\YHQDPH�SDVDXO\MH��NXULDP�EǌGLQJD�MXGơMLPR�LU�NXOWǌUǐ�
VDPSODLNRV� SURFHVDL�� 3LUPLHML� SVLFKRSDWRORJLMRV�� NOLHGHVLǐ�
WXULQLR� DSUDã\PDL� UDQGDPL� .UDHSHOLQµR� ������� LU� %OHXOHUµLR�
������� UDãWXRVH�� -LH� DWNUHLSơ� GơPHVƳ� Ƴ� WDL�� NDG� QHSDNDQND�
DWSDåLQWL� SVLFKRSDWRORJLMRV� VLPSWRPXV�� EHW� WLNVOLQJD� åLQRWL��

LãVLDLãNLQWL� LU� MR� WXULQƳ�� QHV� WXULQ\MH� \UD� GDXJ� LQIRUPDFLMRV��
UHLNDOLQJRV� GLIHUHQFLQHL� GLDJQRVWLNDL�� .OLQLNLQLDPV�
VSHFLDOLVWDPV� GLGơMD� NXOWǌULQLǐ� VNLUWXPǐ� åLQLǐ� LU� VXSUDWLPR�
SRUHLNLV��VLHNLDQW�UDVWL�EHQGUą�NDOEą�VX�SDFLHQWDLV�LU�VXYRNWL�Mǐ�
SVLFKRSDWRORJLMRV�HVPĊ��

.OLHGHVLDL� \UD� SDJULQGLQơ� ãL]RIUHQLMRV� VXWULNLPǐ� VDY\Eơ��
WDþLDX� Mǐ� QHXURELRORJLMRV� VXSUDWLPDV� \UD� ULERWDV� >�@�� 9LHQRV�
PHGLFLQRV� XQLYHUVLWHWR� .XOWǌULQơV� SVLFKLDWULMRV� PRNVOLQLǐ�
W\ULPǐ�JUXSơV�SXVLDX�VWUXNWǌUXRWDV�NODXVLP\QDV�Ä)UDJHERJHQ�
I�U�SV\FKRWLVFKH�6LPSWRPH³��)36��OLHW��3VLFKR]LQLǐ�VLPSWRPǐ�
DQNHWD���SDUHQJWDV� UHPLDQWLV�NODVLNLQơV�YRNLHþLǐ�SVLFKLDWULMRV�
WUDGLFLMRPLV� �.UDHSHOLQ� ����±������ -DVSHUV� ������ 6FKQHLGHU�
������� GDORPDV� Ƴ� WULV� VHNFLMDV�� NOLHGHVLDL�� âQHLGHULR� SLUPR�
UDQJR�ãL]RIUHQLMRV�VLPSWRPDL��KDOLXFLQDFLMRV�>�@��âL�SVLFKR]LQLǐ�

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



NODXVLPDL��åU����OHQWHOĊ��VX�GYLHMǐ�DWVDN\Pǐ�JDOLP\EH��Ä7DLS³�
DUED�Ä1H³�>�@��

3ODWXV� VSHNWUDV� VRFLR�GHPRJUD¿QLǐ� NLQWDPǐMǐ� WRNLǐ��
NDLS�ãHLPRV�VWUXNWǌUD�� UHOLJLQLDL� ƳVLWLNLQLPDL��VRFLDOLQơ�NLOPơ��
LãVLODYLQLPDV�� YHG\ELQLV� VWDWXVDV� EHL� SURIHVLMD� EXYR� ƳYHUWLQWL�
NLHNYLHQR�VXEMHNWR�DWYHMX�

6WDWLVWLQơ� DQDOL]ơ�� .LHN\ELQLDL� NLQWDPLHML� SDWHLNLDPL�
YLGXUNLDLV�LU�VWDQGDUWLQLX�QXRNU\SLX��61���.RN\ELQLDL�±�DWYHMǐ�
VNDLþLXPL�LU�DWYHMǐ�VNDLþLDXV�JUXSơMH��SURFHQWDLV��6WMXGHQWµR��W��
NULWHULMXV�WDLN\WDV�NLHN\ELQLDPV�NLQWDPLHVLHPV��R�FKL�NYDGUDWR�
�F���NULWHULMXV�±�NRN\ELQLDPV�NLQWDPLHVLHPV��.OLHGHVLǐ�WXULQLR�
WDUSXVDYLR� VąVDMRV� LU� ãDEORQǐ� LãVN\ULPDV� EHL� DSLEUơåLPDV�
DWOLNWDV� QDXGRMDQW� WLULDPąMą� IDNWRULQĊ� DQDOL]Ċ�� WDLNDQW�
SDJULQGLQLǐ� NRPSRQHQþLǐ�PHWRGą� LU�9DULPD[� DãLǐ� SDVXNLPą�
VX� .DLVHU� QRUPDOL]DFLMD�� )DNWRULǐ� VNDLþLXV� EXYR� QXVWDWRPDV�
UHPLDQWLV� .DL]HULR� NULWHULMXP�� W�\�� DQDOL]XRMDPL� WLH� IDNWRULDL��
NXULǐ�WLNULQơV�UHLNãPơV�\UD�O\JLRV�DUED�GLGHVQơV�Xå����.DGDQJL�
YLVL�NOLHGHVLǐ�WXULQLR�NODXVLPǐ�DWVDN\PDL�EXYR�ELQDULDL��WRGơO�
WDLN\WD� ƳWUDXNLPR� Ƴ� IDNWRULǐ� DSNURYD�� YLUãLMDQWL� ������ $QWUR�
DQDOL]ơV� HWDSR� PHWX� VWDQGDUWL]XRWRV� IDNWRULǐ� UHLNãPơV� EXYR�
DQDOL]XRMDPRV� NDLS� UHJUHVLMRV� NRH¿FLHQWDL� �G\GåLDL� WDUS� ����
LU�±����,ãVNLUWǐ�NOLHGHVLǐ�WXULQLR�IDNWRULǐ�SULNODXVRPXPDV�QXR�
VRFLRGHPRJUD¿QLǐ�LU�NOLQLNLQLǐ�SDFLHQWǐ�FKDUDNWHULVWLNǐ�WLUWDV�
WLHVLQH�UHJUHVLMD��6WDWLVWLQơ�GXRPHQǐ�DQDOL]ơ�DWOLNWD�QDXGRMDQW�
SURJUDPLQƳ�SDNHWą�Ä6366�����³�

5(=8/7$7$,
'HPRJUD¿QLDL�LU�NOLQLNLQLDL�WLULDPǐMǐ�GXRPHQ\V
7LULDPǐMǐ�NRQWLQJHQWR��1 �����FKDUDNWHULVWLND�SDWHLNLDPD�

�� OHQWHOơMH�� 'DXJXPD� FKDUDNWHULVWLNǐ� WDUS� O\þLǐ� QHVLVN\Uơ��
6N\UơVL�Y\Uǐ�LU�PRWHUǐ�ãHLPLQơ�SDGơWLV��PRWHUǐ�EXYR�GDXJLDX�
LãWHNơMXVLǐ�� Y\Uǐ� GDXJLDX� LãVLWXRNXVLǐ�� %HYHLN� NHWYLUWDGDOLXL�
PRWHUǐ�������SURF���LU������SURF��Y\Uǐ�OLJD�SUDVLGơMR�LNL����PHWǐ�

IHQRPHQǐ� WXULQLR� W\ULPR� DQNHWD� EXYR� DGDSWXRWD� /LHWXYRMH��
.OLHGHVLǐ�GLPHQVLMǐ�ƳYDLURYơV�VWXGLMRV�\UD�ODEDL�VYDUELRV�ãLDP�
SVLFKR]LQLDP�IHQRPHQXL�SDåLQWL�

7\ULPR�WLNVODV�±�QXVWDW\WL��NLHN�LU�NRNLXV�QHSULNODXVRPXV�
IDNWRULXV� PDWXRMD� Ä)UDJHERJHQ� I�U� SV\FKRWLVFKH� 6LPSWRPH³�
�OLHW�� 3VLFKR]LQLǐ� VLPSWRPǐ� DQNHWD�� NODXVLP\QR� NOLHGHVLǐ�
WXULQLR�NODXVLPDL��WDLNRPL�SDFLHQWDPV��VHUJDQWLHPV�ãL]RIUHQLMD��
ãL]RDIHNWLQLX�VXWULNLPX�DUED�ãL]RWLSLQLX�VXWULNLPX�

7,5,$0,(-,�,5�7<5,02�0(72'$,
7LULDPLHML�� $WOLNWDV� PRPHQWLQLV� W\ULPDV� �³.XOWǌULQơV��

VLFKLDWULMRV�W\ULPDV��.OLHGHVLǐ�LU�KDOLXFLQDFLMǐ�WXULQLR�W\ULPDV´��
>�@��NXULDPH�GDO\YDYR�����SDFLHQWDV��J\G\WDV�GơO�ãL]RIUHQLMRV��
ãL]RDIHNWLQLR�DU�ãL]RWLSLQLR�VXWULNLPR�9LOQLDXV�PLHVWR�SVLFKLNRV�
VYHLNDWRV� FHQWUH�QXR������P�� UXJVơMR� LNL������YDVDULR�PơQ��
$QDOL]HL� DWULQNWL� ���� ���� SURF��� OLJRQLǐ�� DWLWLNXVLǐ� ƳWUDXNLPR�
NULWHULMXV��GXRPHQ\V��DPåLDXV�YLGXUNLV�±������PHWǐ��61�������
���� ������ SURF��� ±� PRWHU\V��� 7\ULPR� SURWRNRODV� SDWYLUWLQWDV�
/LHWXYRV�ELRHWLNRV�NRPLWHWR�

9HUWLQLPR� EǌGDL�� .OLHGHVLǐ� VLPSWRPDL� YHUWLQWL� WDLNDQW�
Ä)UDJHERJHQ� I�U� SV\FKRWLVFKH� 6\PSWRPH³� �OLHW��3VLFKR]LQLǐ�
VLPSWRPǐ� DQNHWD�� �)36�� PHWRGLNą�� W�� \�� SXVLDX� VWUXNWǌUXRWą�
NODXVLP\Qą��SDUHQJWą�9LHQRV�PHGLFLQRV�XQLYHUVLWHWR�.XOWǌULQơV�
SVLFKLDWULMRV� PRNVOLQLǐ� W\ULPǐ� JUXSơV� >�±�@�� )36� PHWRGLND�
EXYR� LãYHUVWD� Ƴ� OLHWXYLǐ� NDOEą� QDXGRMDQW� GYLJXER� YHUWLPR�
PHWRGą��$QJOLãNDV�)36�YDULDQWDV�EXYR�LãYHUVWDV�Ƴ�OLHWXYLǐ�NDOEą�
SVLFKLDWUR�LU�SURIHVLRQDODXV�YHUWơMR�LU�YơO�LãYHUVWDV�Ƴ�DQJOǐ�NDOEą�
GDU�YLHQR�SURIHVLRQDODXV�YHUWơMR��9HUWLPDV�LU�DWJDOLQLV�YHUWLPDV�
EXYR� DSWDULDPDV� WDUS� SVLFKLDWUR� LU� DQJOǐ� NDOERV� VSHFLDOLVWR��
)36�DWJDOLQLV�YHUWLPDV�Ƴ�DQJOǐ�NDOEą�EXYR�VLXQþLDPDV�Ƴ�9LHQą�
PHWRGLNRV�DXWRULDPV�ƳYHUWLQWL�LU�SDWYLUWLQWL��

.OLHGHVLǐ�WXULQLR�PRGXOLV�DSLPD����WHPǐ��SHUVHNLRMLPDV��
QXRGLMLPDV��GLG\Eơ��UHOLJLMD��KLSRFKRQGULMD��NDOWơ��DSRNDOLSVơ��
HURWRPDQLMD�� SDY\GDV�� NODLGLQJDV� VXYRNLPDV��� SDWHLNWL� ���

&KDUDNWHULVWLND ,ã�YLVRD 9\UDLD 0RWHU\VD

1 ��� 1 ��� 1 ��� F SF

$PåLXV��PHWDL��61���LQWHUYDODV ��������������±��� ��������������±��� ��������������±��� �����
âL]RIUHQLMRV�WUXNPơ��PHWDLE ������� ������� ��������� �����
$PåLXV�OLJRV�SUDGåLRMH��PHWDLE� ������ ������ ������ �����
$PåLXV�OLJRV�SUDGåLRMH� �����GI � �����

$QNVW\YDV�����PHWǐ ��������� ��������� ���������
9LGXWLQLV�����±������PHWǐ ���������� ���������� ����������
9ơO\YDV�����±������PHWǐ ������� ������� �������

âHLPLQơ�SDGơWLV �����GI � �����
9HGĊV�LãWHNơMXVL ��������� ��������� ���������
1HYHGĊV�QHWHNơMXVL ��������� ��������� ���������
,ãVLWXRNĊV��XVL ���������� ��������� ���������

.LOĊV���XVL��� �������GI � �����
0LHVWDV ���������� ���������� ����������
.DLPDV ��������� ��������� ���������

,ãVLODYLQLPDV
äHPLDX�YLGXULQLR��YLGXULQLV ��������� ��������� ��������� ������GI � �����
$XNãWHVQLV�QHL�YLGXULQLV ���������� ��������� ����������

7LNLQWLV���WL�G ���������� ���������� ���������� �����GI � �����
$VPHQLãNDL�VYDUEXV�WLNơMLPDVG ���������� ���������� ���������� �����GI � �����

��OHQWHOơ��7LULDPǐMǐ�NRQWLQJHQWR�VRFLDOLQơ�LU�GHPRJUD¿Qơ�FKDUDNWHULVWLND

D�GXRPHQ\V�SDWHLNWL�SURF���DEV��VNDLþLXV���MHL�QHQXURG\WD�NLWDLS��E�PHGLDQD��WDUSNYDUWLOLQLV�LQWHUYDODV���F�UHLNãPLQJL�VNLUWXPDL�O\JLQDQW�
URGPHQǐ�GDåQLǐ�SDVLVNLUVW\Pą�WDUS�Y\Uǐ�LU�PRWHUǐ��G�DWVDNơ�Ä7DLS³�Ƴ�NODXVLPXV�DSLH�WLNơMLPą�LU�MR�DVPHQLQĊ�VYDUEą�

3DOPLUD�58'$/(9,ý,(1Ơ��7KRPDV�67203(��$QGULXV�1$5%(.29$6��.D]LPLHUDV�0(,/,86�LU�NW�
6HUJDQþLǐMǐ�ãL]RIUHQLMD�NOLHGHVLǐ�IDNWRULQơ�DQDOL]ơ
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��OHQWHOơ��/LJRQLǐ��VHUJDQþLǐ�ãL]RIUHQLMD��SDVLVNLUVW\PDV�SDJDO�WHLJLDPXV�DWVDN\PXV�Ƴ�NODXVLPXV�DSLH�NOLHGHVLǐ�WXULQƳ�
�1 ����

D�NODXVLPǐ�QXPHUDFLMD�DWLWLQND�RULJLQDODXV�NODXVLP\QR��WHLUDXWLV�SDV�DXWRULǐ��QXPHUDFLMą�

.ODXVLPDVD 3URF�

.���$U�NDV�QRUV�PơJLQR�-XV�QXVNULDXVWL"�$U�-ǌV�MDXþLDWơV�SHUVHNLRMDPL��DU�-XPV�NDV�QRUV�JUDVLQD"� ����

.���$U�-XPV�VXVLGDUơ�ƳVSǌGLV��MRJ�NDV�QRUV�PơJLQD�-XV�QXQXRG\WL" ����

.���$U�PDQRWH��MRJ�VHUJDWH�QHSDJ\GRPD�OLJD��NDG�-ǌVǐ�RUJDQDL�\UD�NDåNDLS�SDNLWĊ��DUED�-ǌVǐ�VYHLNDWD�VLOSQơMD�LU�
JUHLWDL�PLUVLWH" ����

'LG\EơV�NOLHGHVLDL
.�D��$U�-ǌV�SDMDXWơWH�SROLQNƳ��SDãDXNLPą��NRNLDP�QRUV�QHƳSUDVWDP�UHLãNLQLXL" ����
.�E��$U�PDQơWH�HVDQWL�VYDUEL�DVPHQ\Eơ���ãYHQWDVLV��'LHYDV��YHOQLDV�DU�GHPRQDV" ����
.�F��$U�MDXWơWH��NDG�WXULWH�\SDWLQJǐ�JHEơMLPǐ" ����
.�G��$U�PDQơWH�WXUƳV��LQWL��\SDWLQJǐ�WXUWǐ��NXULǐ�QHƳWDULD�QLHNDV�NLWDV" ����

.�D��$U�PDQơWH��NDG�-ǌVǐ�ãHLPD�QơUD�-ǌVǐ�WLNURML�ãHLPD��NDG�-ǌV�VXVLMĊ�VX�NDåNXR�NLWX" ����

.�E��$U�PDQRWH�HVDQWLV�DXNãWHVQơV�NLOPơV" ����

.DOWơV�NOLHGHVLDL
.�D��$U�PDQRWH��NDG�SDGDUơWH�QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ�Ną�QRUV�ƳåHLGĊV" ����
.�E��$U�PDQRWH��NDG�SDGDUơWH�QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ�QHDWOLNĊV�VDYR�SDUHLJRV" ����
.�F��$U�YLHQ�WDL��NDG�-ǌV�HJ]LVWXRMDWH��\UD�QXRGơPH�DU�QXVLNDOWLPDV" ����
.�G��$U�MDXWơWơV�NDOWL��EǌGDPL�ODLPLQJHVQL�Xå�NLWXV" ����

.�H��$U�MDXþLDWơV�YHUWL�EDXVPơV" ����
.���$U�MDXWơWH��NDG�-XV�NDåNDV�P\OL��QRUV�WDV�DVPXR�QLHNXRPHW�-XPV�WDLS�QHVDNơ��LU�QHWJL�QHLJơ�WDL��-ǌVǐ�
JLPLQDLþLDL�EHL�GUDXJDL�QHVXWLNR�VX�MXPLV" ����

.���$U�MDXWơWH��NDG�DWơMR�DUED�QHWUXNXV�DWHLV�SDVDXOLR�SDEDLJD" ����

.���$U�MDXWơWơV�HVDQWL�QơãþLD��QRUV�NLWL�PDQơ��NDG�WDLS�QơUD" ����

.����$U�PDQơWH��NDG�-ǌVǐ�SDUWQHULV�LãGDYơ�MXV��QRUV�ML���LV��YLVXRPHW�WDL�WYLUWDL�QHLJơ" ����

.����$U�MDXWơWH��NDG�-ǌV�PLUơWH��EHW�NLWL�WR�QHVXSUDWR" ����

.����$U�PDQơWH��NDG�SULVLNơOơWH�Lã�PLUXVLǐMǐ" ����

.����$U�MDXWơWH��NDG�-XV�DSQLNR�SDUD]LWDL��QRUV�-ǌVǐ�JLPLQơV�LU�J\G\WRMDL�PơJLQR�-XV�ƳWLNLQWL��NDG�WDLS�QơUD" ����

.����$U�SDW\UơWH�MDXVPą��NDG�WDSRWH�QHWXUWLQJX�LU�QLHNR�QHWXULQþLX" ����

,ã� ���� UHVSRQGHQWǐ� ���� ������ SURF��� DWVDNơ�� NDG� MLHPV�
WLNơMLPDV� EXYR� DVPHQLãNDL� VYDUEXV�� 9\UDL� LU� PRWHU\V� WHLJơ�
VNLUWLQJDL�±������SURF��Y\Uǐ�LU������SURF��PRWHUǐ�VDYR�WLNơMLPą�
YHUWLQR�NDLS�DVPHQLãNDL�VYDUEǐ��Ȥð ���GI ��S�������

.OLHGHVLǐ� DQDOL]ơ� SDURGơ�� NDG� GLGåLDXVLą� SURFHQWą� ������
SURF���VXGDUơ�QHLãWLNLP\EơV�NOLHGHVLDL��SHUVHNLRMLPR�NOLHGHVLDL�
EXYR�DQWURMH�YLHWRMH�������SURF����GDåQL�EXYR�\SDWLQJǐ�JHEơMLPǐ�
WXUơMLPR�NOLHGHVLDL� ����SURF����SDVDXOLR�SDEDLJRV�±�NHWYLUWRMH�
YLHWRMH�������SURF������OHQWHOơ��

3LUPDPH�DQDOL]ơV� HWDSH�� QDXGRMDQW�SVLFKR]LQLǐ�NOLHGHVLǐ�
PRGXOLR�NODXVLPXV����OHQWHOơ��1 ������DWOLNWD�WLULDPRML�IDNWRULǐ�
DQDOL]ơ��WDLN\WDV�SDJULQGLQLǐ�NRPSRQHQþLǐ�PHWRGDV�LU�9DULPD[�
DãLǐ� SDVXNLPDV� VX� .DLVHU� QRUPDOL]DFLMD�� 3UDGLQLV� PRGHOLV�
LãVN\Uơ� ãHãLV� IDNWRULXV�� NXULǐ� WLNULQơ� UHLNãPơ� GLGHVQơ� Xå� ��
�!����SDDLãNLQDQþLXV������SURF��EHQGURVLRV�GLVSHUVLMRV��.DLVHU�
0H\HU�2ONLQ� �.02�� URGLNOLV� ������ LU� %DUWOHWW¶R� VIHULãNXPR�
NULWHULMXV����������GI ����S��������URGơ��NDG�WDLN\WD�DQDOL]ơ�
WLQNDPD�

%XYR� WLNULQDPDV� IDNWRULǐ� YLGLQLV� VXGHULQDPXPDV��
NXULV� ODLNRPDV� YLHQX� Lã� VNDOơV� SDWLNLPXPR� URGLNOLǐ�� 9LVǐ�
IDNWRULǐ� SDWLNLPXPDV� EXYR� YHUWLQWDV� NDLS� SDNDQNDPDV�
�&URQEDFKµR�DOSKD �������%XYR�WLULDPDV�ãHãLǐ�IDNWRULǐ�YLGLQLV�
VXGHULQDPXPDV��3LUPDV�LU�DQWUDV�IDNWRULXV�EXYR�ODELDX�YLGLQLDL�
VXGHULQWL��Mǐ�&URQEDKµR�DOID�VLHNơ�������WUHþLRMR�±�������NHWYLUWRMR�
±�������SHQNWRMR�±�������âHãWRMR�IDNWRULDXV��DSLPDQþLR�WLN�YLHQą�
NODXVLPą��&URQEDFKµR�DOSKD�EXYR�O\JL������

1XVWDW\WL� ãHãL� QHSULNODXVRPL� IDNWRULDL� �åU�� �� OHQWHOĊ���

)DNWRULDL� SDYDGLQWL� SDJDO� EHQGUąMą� YLVLHPV� WHLJLQLDPV��
ƳHLQDQWLHPV�Ƴ�IDNWRULǐ��SUDVPĊ�

3LUPDMDP� IDNWRULXL� ���� SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� ãLH� WHLJLQLDL�� Ä$U�PDQRWH�� NDG� SDGDUơWH� QXVLNDOWLPą�
DU�PLUWLQą�QXRGơPĊ��Ną�QRUV�ƳåHLGĊV"�$U�PDQRWH��NDG�SDGDUơWH�
QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ��QHDWOLNĊV�VDYR�SDUHLJRV"�$U�
MDXþLDWơV�YHUWL�EDXVPơV"�$U�YLHQ�WDL��NDG�-ǌV�HJ]LVWXRMDWH��\UD�
QXRGơPơ�DU�QXVLNDOWLPDV"�$U�MDXWơWơV�NDOWL��EǌGDPL�ODLPLQJHVQL�
Xå�NLWXV"³�)DNWRULXV�SDJDO�EHQGUąMą�YLVLHPV�WHLJLQLDPV�SUDVPĊ�
SDYDGLQWDV�ÄNDOWơV�NOLHGHVLDL³��QHV�DSLEǌGLQD�SDWRORJLQƳ�NDOWơV�
VXYRNLPą�>����@��$QDOL]XRMDQW�NRUHOLDFLQLXV�U\ãLXV����OHQWHOơ���
QXVWDW\WD��NDG�ãLV�IDNWRULXV�VXVLMĊV�VX�WLNơMLPR�DVPHQLQH�VYDUED�
�U �����S�������LU�GLGHVQH�ãHLPD�YDLN\VWơMH�

$QWUDMDP� IDNWRULXL� ������ SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� ãLH� WHLJLQLDL�� Ä$U� NDV� QRUV� PơJLQR� -XV� QXVNULDXVWL"�
$U� -ǌV� MDXþLDWơV� SHUVHNLRMDPL�� DU� -XPV� NDV� QRUV� JUDVLQD"�$U�
-XPV� VXVLGDUơ� ƳVSǌGLV�� MRJ� NDV� QRUV� PơJLQD� -XV� QXQXRG\WL"�
$U�PDQơWH�� NDG� -ǌVǐ� ãHLPD� QơUD� -ǌVǐ� WLNURML� ãHLPD�� NDG� -ǌV�
VXVLMĊ�VX�NDåNXR�NLWX"�$U�PDQRWH�HVDQWLV�DXNãWHVQơV�NLOPơV"�
$U�PDQơWH��NDG�-ǌVǐ�SDUWQHULV�LãGDYơ�-XV��QRUV�ML���LV��YLVXRPHW�
Wą� WYLUWDL� QHLJơ"³�)DNWRULXV�SDJDO� WHLJLQLǐ�SUDVPĊ�SDYDGLQWDV�
ÄSHUVHNLRMLPR� NOLHGHVLDL� LU� VDQW\NLR� NOLHGHVLDL³�� DSLEǌGLQD�
SDFLHQWR�VDQW\NƳ�VX�NLWDLV�DVPHQLPLV��VX�DUWLPDLVLDLV�EHL�SDþLX�
VDYLPL��Ʋ�ãLR�IDNWRULDXV�VWUXNWǌUą�ƳơMR�SHUVHNLRMLPR��QXRGLMLPR��
NODLGLQJR� VXYRNLPR� NOLHGHVLDL�� âLV� IDNWRULXV� EXYR� QHLJLDPDL�
VXVLMĊV�VX�WLNơMLPR�DVPHQLQH�VYDUED�LU�VX�OơWLQH�OLJRV�HLJD��
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�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������JUXRGLV



��OHQWHOơ��)DNWRULDPV�SULVNLULDPǐ�NOLHGHVLǐ�WXULQLR�IDNWRULQơV�DSNURYRV

.OLHGHVLǐ�WXULQ\VD
)DNWRULDL

� � � � � �
.�D��$U�PDQRWH��NDG�SDGDUơWH�QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ��Ną�
QRUV�ƳåHLGĊV" ����

.�E��$U�PDQRWH��NDG�SDGDUơWH�QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ��
QHDWOLNĊV�VDYR�SDUHLJRV" ����

.�H��$U�MDXþLDWơV�YHUWL�EDXVPơV" ����

.�F��$U�YLHQ�WDL��NDG�-ǌV�HJ]LVWXRMDWH��\UD�QXRGơPơ�DU�
QXVLNDOWLPDV" ����

.�G��$U�MDXWơWơV�NDOWL��EǌGDPL�ODLPLQJHVQL�Xå�NLWXV" ����

.��$U�NDV�QRUV�PơJLQR�-XV�QXVNULDXVWL"�$U�-ǌV�MDXþLDWơV�
SHUVHNLRMDPL��DU�-XPV�NDV�QRUV�JUDVLQD" ����

.���$U�-XPV�VXVLGDUơ�ƳVSǌGLV��MRJ�NDV�QRUV�PơJLQD�-XV�QXQXRG\WL" ����

.�D��$U�PDQơWH��NDG�-ǌVǐ�ãHLPD�QơUD�-ǌVǐ�WLNURML�ãHLPD��NDG�-ǌV�
VXVLMĊ�VX�NDåNXR�NLWX" ����

.�E��$U�PDQRWH�HVDQWLV�DXNãWHVQơV�NLOPơV" ����

.����$U�PDQơWH��NDG�-ǌVǐ�SDUWQHULV�LãGDYơ�-XV��QRUV�ML���LV��
YLVXRPHW�Wą�WYLUWDL�QHLJơ" ����

.���$U�MDXWơWH��NDG�DWơMR�DUED�QHWUXNXV�DWHLV�SDVDXOLR�SDEDLJD" ����

.�E��$U�PDQơWH�HVDQWL�VYDUEL�DVPHQ\Eơ���ãYHQWDVLV��'LHYDV��YHOQLDV�
DU�GHPRQDV" ����

.����$U�MDXWơWH��NDG�-ǌV�PLUơWH��EHW�NLWL�WR�QHVXSUDWR" ����

.����$U�PDQơWH��NDG�SULVLNơOơWH�Lã�PLUXVLǐMǐ" ����

.�F��$U�MDXWơWH��NDG�WXULWH�\SDWLQJǐ�JHEơMLPǐ" ����

.���$U�MDXWơWH��NDG�-XV�NDåNDV�P\OL��QRUV�WDV�DVPXR�QLHNXRPHW�
-XPV�WDLS�QHVDNơ�LU�QHWJL�QHLJơ�WDL��-ǌVǐ�JLPLQDLþLDL�EHL�GUDXJDL�
QHVXWLNR�VX�-XPLV"

����

.�D��$U�-ǌV�SDMDXWơWH�SROLQNƳ��SDãDXNLPą��NRNLDP�QRUV�QHƳSUDVWDP�
GDUEXL" ����

.�G��$U�PDQơWH�WXUƳV���LQWL��\SDWLQJǐ�WXUWǐ��NXULǐ�QHƳWDULD�QLHNDV�
NLWDV" ����

.����$U�SDW\UơWH�MDXVPą��NDG�WDSRWH�QHWXUWLQJX�LU�QLHNR�QHWXULQþLX" ����

.����$U�MDXWơWH��NDG�-XV�DSQLNR�SDUD]LWDL��QRUV�-ǌVǐ�JLPLQơV�LU�
J\G\WRMDL�PơJLQR�-XV�ƳWLNLQWL��NDG�WDLS�QơUD" ����

.���$U�MDXWơWơV�HVDQWL�QơãþLD��QRUV�NLWL�PDQơ��NDG�WDLS�QơUD" ����

.���$U�PDQRWH��MRJ�VHUJDWH�QHSDJ\GRPD�OLJD��NDG�-ǌVǐ�RUJDQDL�\UD�
SDNLWĊ��DUED�NDG�-ǌVǐ�VYHLNDWD�VLOSQơMD�LU�JUHLWDL�PLUVLWH" ����

3DWLNLPXPR�NRH¿FLHQWDL�&URQEDFK�DOSKD ���� ���� ���� ���� ���� ����
%HQGURVLRV�GLVSHUVLMRV�SURF���Lã�YLVR�������SURF�� ���� ����� ����� ����� ����� ����

3LUPDMDP� IDNWRULXL� ���� SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� ãLH� WHLJLQLDL�� Ä$U�PDQRWH�� NDG� SDGDUơWH� QXVLNDOWLPą�
DU�PLUWLQą�QXRGơPĊ��Ną�QRUV�ƳåHLGĊV"�$U�PDQRWH��NDG�SDGDUơWH�
QXVLNDOWLPą�DU�PLUWLQą�QXRGơPĊ��QHDWOLNĊV�VDYR�SDUHLJRV"�$U�
MDXþLDWơV�YHUWL�EDXVPơV"�$U�YLHQ�WDL��NDG�-ǌV�HJ]LVWXRMDWH��\UD�
QXRGơPơ�DU�QXVLNDOWLPDV"�$U�MDXWơWơV�NDOWL��EǌGDPL�ODLPLQJHVQL�
Xå�NLWXV"³�)DNWRULXV�SDJDO�EHQGUąMą�YLVLHPV�WHLJLQLDPV�SUDVPĊ�
SDYDGLQWDV�ÄNDOWơV�NOLHGHVLDL³��QHV�DSLEǌGLQD�SDWRORJLQƳ�NDOWơV�
VXYRNLPą�>����@��$QDOL]XRMDQW�NRUHOLDFLQLXV�U\ãLXV����OHQWHOơ���
QXVWDW\WD��NDG�ãLV�IDNWRULXV�VXVLMĊV�VX�WLNơMLPR�DVPHQLQH�VYDUED�
�U �����S�������LU�GLGHVQH�ãHLPD�YDLN\VWơMH�

/HQWHOơMH�YLVǐ�NODXVLPǐ��VXGDUDQþLǐ�IDNWRULXV��DSNURYRV�������
D�NODXVLPǐ�QXPHUDFLMD�DWLWLQND�RULJLQDODXV�NODXVLP\QR��WHLUDXWLV�SDV�DXWRULǐ��QXPHUDFLMą�

$QWUDMDP� IDNWRULXL� ������ SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� ãLH� WHLJLQLDL�� Ä$U� NDV� QRUV� PơJLQR� -XV� QXVNULDXVWL"�
$U� -ǌV� MDXþLDWơV� SHUVHNLRMDPL�� DU� -XPV� NDV� QRUV� JUDVLQD"�$U�
-XPV� VXVLGDUơ� ƳVSǌGLV�� MRJ� NDV� QRUV� PơJLQD� -XV� QXQXRG\WL"�
$U�PDQơWH�� NDG� -ǌVǐ� ãHLPD� QơUD� -ǌVǐ� WLNURML� ãHLPD�� NDG� -ǌV�
VXVLMĊ�VX�NDåNXR�NLWX"�$U�PDQRWH�HVDQWLV�DXNãWHVQơV�NLOPơV"�
$U�PDQơWH��NDG�-ǌVǐ�SDUWQHULV�LãGDYơ�-XV��QRUV�ML���LV��YLVXRPHW�
Wą� WYLUWDL� QHLJơ"³�)DNWRULXV�SDJDO� WHLJLQLǐ�SUDVPĊ�SDYDGLQWDV�
ÄSHUVHNLRMLPR� NOLHGHVLDL� LU� VDQW\NLR� NOLHGHVLDL³�� DSLEǌGLQD�
SDFLHQWR�VDQW\NƳ�VX�NLWDLV�DVPHQLPLV��VX�DUWLPDLVLDLV�EHL�SDþLX�
VDYLPL��Ʋ�ãLR�IDNWRULDXV�VWUXNWǌUą�ƳơMR�SHUVHNLRMLPR��QXRGLMLPR��

3DOPLUD�58'$/(9,ý,(1Ơ��7KRPDV�67203(��$QGULXV�1$5%(.29$6��.D]LPLHUDV�0(,/,86�LU�NW�
6HUJDQþLǐMǐ�ãL]RIUHQLMD�NOLHGHVLǐ�IDNWRULQơ�DQDOL]ơ
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IDNWRULXV

/\WLV����±Y\UDV���±PRWHULV� ���� ���� ���� ����� ���� ����


$PåLXV��PHWDL ���� ���� ����� ����� ���� ����

âHLPLQơ�SDGơWLVE ����� ���� ����

 ���� ���� �����
.LOĊV���XVL����±PLHVWDV���±NDLPDV� ����
 ���� ����� ����� ����� �����
$U�-XPV�DVPHQLãNDL�-ǌVǐ�WLNơMLPDV�
\UD�VYDUEXV"���±QH���±WDLS� ����

 �����

 ����

 ���� ����� �����

,ãVLODYLQLPDV�GDXJLDX�QHL�YLGXULQLV ���� ���� ����

 ����

 ����� ����
3DǌPơMLPǐ�VNDLþLXV ����� ���� ����� ����� ���� ����

/LJRV�HLJD����±OơWLQơ���±SULHSXROLDL� ���� �����
 ����� ����� ����� �����


/LJRV�WUXNPơ��PHWDL ���� ���� ����� ����� ����
 ����
7ơYR�DPåLXV�JLPXV��PHWDL ����� ����� ����� �����

 ���� ����


0RWLQRV�DPåLXV�JLPXV��PHWDL ����� ����� ����� �����

 ���� ����


âHLPRV�QDULǐ�VNDLþLXV�YDLN\VWơMH ����

 ���� ����� ����� ����� ����
$PåLXV�OLJRV�SUDGåLRMH��PHWDL� ���� ����� ����� �����
 �����

 ����

D�IDNWRULDL����±�NDOWơV�NOLHGHVLDL����±�SHUVHNLRMLPR�NOLHGHVLDL�LU�VDQW\NLR�NOLHGHVLDL����±�UHOLJLQLR�WXULQLR�NOLHGHVLDL������GLG\EơV�
NOLHGHVLDL����±�QHWXUWR�EHL�KLSRFKRQGULQLDL±VHQHVWRSDWLQLDL�NOLHGHVLDL����±�QLKLOLVWLQLV�NOLHGHV\V�
E�ãHLPLQơ�SDGơWLV����±�YHGĊV�LãWHNơMXVL����±�QHYHGĊV�QHWHNơMXVL����±�LãVLWXRNĊV��XVL�

��S������


��S������

NODLGLQJR� VXYRNLPR� NOLHGHVLDL�� âLV� IDNWRULXV� EXYR� QHLJLDPDL�
VXVLMĊV�VX�WLNơMLPR�DVPHQLQH�VYDUED�LU�VX�OơWLQH�OLJRV�HLJD��

7UHþLDMDP� IDNWRULXL� ���� SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� WRNLH� WHLJLQLDL�� Ä$U� MDXWơWH�� NDG� DWơMR� DUED� QHWUXNXV�
DWHLV� SDVDXOLR� SDEDLJD"� $U� PDQơWH� HVDQWL� VYDUEL� DVPHQ\Eơ�
±� ãYHQWDVLV��'LHYDV��YHOQLDV�DU�GHPRQDV"�$U� MDXWơWH��NDG� -ǌV�
PLUơWH�� EHW� NLWL� WR� QHVXSUDWR"�$U� PDQơWH�� NDG� SULVLNơOơWH� Lã�
PLUXVLǐMǐ"³�9LVǐ�WHLJLQLǐ�IDNWRULQơV�DSNURYRV�!������)DNWRULXV�
SDJDO�WHLJLQLǐ�SUDVPĊ�SDYDGLQWDV�ÄUHOLJLQLR�WXULQLR�NOLHGHVLDL³��
QHV�WXULQ\MH�DWVLVSLQGơMR�UHOLJLQơ�WHPDWLND��âLV�IDNWRULXV�EXYR�
VXVLMĊV�VX�SDFLHQWR�ãHLPLQH�SDGơWLPL��DXNãWHVQLX�QHL�YLGXULQLV�
LãVLODYLQLPX�LU�WLNơMLPR�DVPHQLQH�VYDUED�

.HWYLUWDMDP� IDNWRULXL� ������ SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� WRNLH� WHLJLQLDL�� Ä$U� MDXWơWH�� NDG� WXULWH� \SDWLQJǐ�
JHEơMLPǐ"�$U� MDXWơWH�� NDG� -XV� NDåNDV� P\OL�� QRUV� WDV� DVPXR�
QLHNXRPHW�MXPV�WR�QHVDNơ�LU�QHWJL�QHLJơ�WDL��LU�-ǌVǐ�JLPLQDLþLDL�
EHL� GUDXJDL� QHVXWLNR� VX� -XPLV"� $U� -ǌV� SDMDXWơWH� SROLQNƳ�
�SDãDXNLPą��NRNLDP�QRUV�QHƳSUDVWDP�UHLãNLQLXL"�$U�PDQơWH�WXUƳV�
��LQWL�� \SDWLQJǐ� WXUWǐ�� NXULǐ� QHƳWDULD� QLHNDV� NLWDV"³� )DNWRULXV�
SDJDO�WHLJLQLǐ�SUDVPĊ�SDYDGLQWDV�ÄGLG\EơV�NOLHGHVLDL³��QHV�MR�
WHLJLQLDL�DSLEǌGLQD�SDFLHQWR�NODLGLQJą�VDYLYHUWĊ��SHUYHUWLQLPą��
QHSDSUDVWǐ�JDOLǐ�VDX�SULVN\ULPą��9LVRV�ãƳ�IDNWRULǐ�VXGDUDQþLǐ�
WHLJLQLǐ� IDNWRULǐ� DSNURYRV� YLUãLMD� ����� 1XVWDW\WRV� NHWYLUWRMR�
IDNWRULDXV� VąVDMRV� VX� LãVLODYLQLPX� �GDXJLDX�QHL�YLGXULQLV��� VX�
MDXQHVQLX�DPåLXPL�OLJRV�SUDGåLRMH�LU�VX�MDXQHVQLX�DELHMǐ�WơYǐ�
DPåLXPL�SDFLHQWXL�JLPXV�

3HQNWDMDP� IDNWRULXL� ������ SURF�� EHQGURVLRV� GLVSHUVLMRV��
SULVNLUWL� WRNLH� WHLJLQLDL�� Ä$U� SDW\UơWH� MDXVPą�� NDG� WDSRWH�
QHWXUWLQJX� LU� QLHNR� QHWXULQþLX"� $U� MDXWơWH�� NDG� -XV� DSQLNR�
SDUD]LWDL�� QRUV� -ǌVǐ�JLPLQơV� LU� J\G\WRMDL�PơJLQR� -XV� ƳWLNLQWL��
NDG�WDLS�QơUD"�$U�MDXWơWơV�HVDQWL�QơãþLD��QRUV�NLWL�PDQơ��NDG�WDLS�
QơUD"³��)DNWRULXV�SDJDO�WHLJLQLǐ�SUDVPĊ�SDYDGLQWDV�ÄQHWXUWR�EHL�

KLSRFKRQGULQLDL� ±VHQHVWRSDWLQLDL� NOLHGHVLDL³�� QHV� MR� WHLJLQLDL�
DSLEǌGLQD� SDFLHQWR� VXYRNLPą� QLHNR� QHWXULQW� DUED� ƳYDLULXV�
KLSRFKRQGULQLXV� EHL� VHQHVWRSDWLQLXV� LãJ\YHQLPXV�� 3LUPǐMǐ�
GYLHMǐ� WHLJLQLǐ� IDNWRULQơV� DSNURYRV� DXNãWRV�� W�\�� !������ âLV�
IDNWRULXV�EXYR�VXVLMĊV�VX�MDXQHVQLX�DPåLXPL�OLJRV�SUDGåLRMH�LU�
LOJHVQH�MRV�WUXNPH�

9LHQDV�Lã�DQNHWRMH�SDWHLNWǐ�WHLJLQLǐ������SURF��EHQGURVLRV�
GLVSHUVLMRV�� QHSULVNLUWDV� Qơ� YLHQDP� Lã� SHQNLǐ� IDNWRULǐ�� Ä$U�
PDQRWH�� MRJ� VHUJDWH� QHSDJ\GRPD� OLJD�� NDG� -ǌVǐ� RUJDQDL� \UD�
SDNLWĊ�� DUED� -ǌVǐ� VYHLNDWD� VLOSQơMD� LU� JUHLWDL� PLUVLWH"³� âLR�
WHLJLQLR�IDNWRULQơ�DSNURYD�±�������*DOLPD�GDU\WL�SULHODLGą��MRJ�
ãLR� WXULQLR� NOLHGHVLR� SULHåDVW\V� \UD� KHWHURJHQLãNRV� DUED� ãLR�
WXULQLR�NOLHGHV\V�ODELDX�EǌGLQJDV�VSHFL¿QơPV�SDFLHQWǐ�JUXSơPV�
�Y\UHVQơPV�PRWHULPV�� VHUJDQþLRPV� OơWLQH� OLJRV� IRUPD�� NXULǐ�
DELHMǐ�WơYǐ�DPåLXV��SDFLHQWXL�JLPXV��EXYR�Y\UHVQLV���WRGơO�ãLV�
NODXVLPDV�QHVXGDUơ�YLHQRGRV�VWUXNWǌURV�VX�NLWDLV�IDNWRULDLV��âLV�
IDNWRULXV�SDYDGLQWDV�ÄQLKLOLVWLQLX³�NOLHGHVLX�

',6.86,-$
,ãW\UĊ� OLJRQLXV�� NXULHPV� MDX� EXYR� QXVWDW\WD� ãL]RIUHQLMRV��

ãL]RDIHNWLQLR� VXWULNLPR� DU� ãL]RWLSLQLR� VXWULNLPR� GLDJQR]ơ��
PHV� LãVN\UơPH� ãHãLV� IDNWRULXV�� QXVDNDQþLXV� NOLHGHVLǐ� WXULQƳ��
1XVWDW\Wǐ�NOLHGHVLǐ�VLQGURPǐ�SDYDGLQLPDL�DWVSLQGL�VHUJDQþLǐMǐ�
SVLFKR]ơPLV�PąVW\PR�WXULQƳ�EHL�DNWXDOLMDV��ÄNDOWơV�NOLHGHVLDL³��
ÄSHUVHNLRMLPR� LU� VDQW\NLR� NOLHGHVLDL³�� ÄUHOLJLQLR� WXULQLR�
NOLHGHVLDL³��ÄGLG\EơV�NOLHGHV\V³��ÄQHWXUWR�EHL�KLSRFKRQGULQLV±
VHQHVWRSDWLQLV� NOLHGHV\V³�� ÄQLKLOLVWLQLV³� NOLHGHV\V��'LGåLDXVLą�
EHQGURVLRV�GLVSHUVLMRV�GDOƳ�VXGDUơ�NDOWơV�LU�QXRGơPơV�NOLHGHVLDL��
PDåLDXVLą� ±� QLKLOLVWLQLV� NOLHGHV\V�� .LWL� NOLHGHVLǐ� VLQGURPDL�
SDVLVNLUVWơ�JDQD� WRO\JLDL��3HUVHNLRMLPR�NOLHGHVLDL�EXYR�VXVLMĊ�
VX� NLOPơV� LU� QHLãWLNLP\EơV� �SDY\GR�� NOLHGHVLDLV�� UHOLJLQLR�
WXULQLR� NOLHGHVLDL� ±� VX� DSRNDOLSWLQLDLV� NOLHGHVLDLV�� GLG\EơV��

0RNVOR�GDUEDL
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SHUGơWRV� VDYLYHUWơV�� JDOLRV� NOLHGHVLDL� VXGDUơ� YLHQą� VLQGURPą�
VX�HURWRPDQLMRV�NOLHGHVLX��0ǌVǐ�QXVWDW\WL�NOLHGHVLǐ�VLQGURPDL�
VN\UơVL�QXR� WDUSWDXWLQLR� >�@� W\ULPR�PHWX�JDXWǐ� UH]XOWDWǐ��NDL�
SDJDO� IDNWRULǐ� DSNURYą� EXYR� LãVNLUWL� ��� NOLHGHVLǐ� VLQGURPǐ��
QRUV� EXYR� QDXGRWDV� WDV� SDWV� LQVWUXPHQWDV�� *DXWą� IDNWRULǐ�
VWUXNWǌUą� VXQNX� SDO\JLQWL� VX� NLWǐ� DXWRULǐ� IDNWRULQLǐ� DQDOL]Lǐ�
UH]XOWDWDLV�� QHV� NLHNYLHQD� W\UơMǐ� JUXSơ� IHQRPHQRORJLãNDL�
SDQDãLǐ� VLQGURPǐ� LGHQWL¿NDYLPXL� LU� DSLEUơåLPXL� DQDOL]XRMD�
VNLUWLQJXV�PDWXRMDPǐ�VLPSWRPǐ�ULQNLQLXV�

1XVWDW\WD�� NDG� VHUJDQWLHML� ãL]RIUHQLMD�� SULNODXVRPDL� QXR�
NOLQLNLQơV� IRUPRV�� VNLULDVL� VLPSWRPǐ� VXQNXPX�� OLJRV� HLJD��
DWVDNX�Ƴ�J\G\Pą��'DXJXPD�ãL]RIUHQLMRV�VLPSWRPǐ�DU�VXQNXPR�
YHUWLQLPR� VNDOLǐ� NOLHGHVLǐ� DU� KDOLXFLQDFLMǐ� ƳYDLURYĊ� PDWXRMD�
NDLS�YLHQą�NDWHJRULMą�>��@��'DXJ�SDVWDQJǐ�GHGDPD�VXVNLUVWDQW�
ãL]RIUHQLMą� Ƴ� NOLQLãNDL� KRPRJHQLãNDV� JUXSHV�� âLXR� SRåLǌULX�
JOREDOLǐ� SR]LW\YLǐ� VLPSWRPǐ� DU� Mǐ� WUDGLFLQLǐ� GLPHQVLMǐ�
�NOLHGHVLDL��KDOLXFLQDFLMRV�LU�NW���ƳYHUWLQLPDV��SY]��%356��DQJO��
7KH�%ULHI�3V\FKLDWULF�5DWLQJ�6FDOH��VNDOH��2YHUDOO�DQG�*RUKDP�
������JDOL�EǌWL�QHSDNDQNDPDV�>��@�

3HU� SDVWDUXRVLXV� GX� GHãLPWPHþLXV� EXYR� NXULDPRV� LU�
WREXOLQDPRV� ƳYDLULRV� VWUDWHJLMRV� WLNVOHVQLDP� GLVNUHWLQLǐ�
SVLFKRSDWRORJLMRV� VULþLǐ� ƳYHUWLQLPXL� LU� PDWDYLPXL�� 9LHQD�
VơNPLQJLDXVLǐ� VWUDWHJLMǐ� KRPRJHQLãNRPV� SVLFKRSDWRORJLMRV�
VULWLPV� YHUWLQWL� EXYR� SR]LW\YLǐ� LU� QHJDW\YLǐ� VLQGURPǐ�
DWVN\ULPR�PHWRGDV�� .D\� LU� NROHJRV� ������� VXNǌUơ� SR]LW\YLǐ�
LU� QHJDW\YLǐ� VLPSWRPǐ� VNDOĊ� 3$166� �DQJO�� 3RVLWLYH� DQG�
1HJDWLYH�6\QGURPH�6FDOH���3$166�EXYR�VXNXUWD�ãL]RIUHQLMRV�
VLPSWRPDPV� PDWXRWL� LU� DSLEUơåWL�� NXULH� Lã� Wǐ� VLPSWRPǐ� \UD�
SR]LW\YǌV�� NXULH� QHJDW\YǌV� LU� NRNV� Mǐ� DWVDNDV� Ƴ� J\G\Pą�
>��@�� $WOLNWD� QHPDåD� VWXGLMǐ�� DQDOL]XRMDQþLǐ� ãL]RIUHQLMRV�
IHQRPHQRORJLMRV�ÄXåVOơSWą³�VWUXNWǌUą�SDJDO�3$166�GXRPHQLV��
1DXGRMDQW� 3$166�� /LQGHQPD\HU� LU� NROHJRV� ������� SDVLǌOơ�
SHQNLǐ�IDNWRULǐ��SR]LW\YXV��QHJDW\YXV��VXGLUJLQLPR��SDåLQLPR�
IXQNFLMRV�� GHSUHVLMRV�QHULPR�� ãL]RIUHQLMRV� PRGHOƳ�� NXULV�
SDVLURGơ� ODEDL� VWDELOLX� ƳYDLULRVH� OLJRV� ID]ơVH�� VNLUWLQJRVH�
NXOWǌURVH�LU�ORQJLWXGLQơVH�VWXGLMRVH��WDLS�SDW�VWDELOXV�SR�J\G\PR�
DQWLSVLFKR]LQLDLV�YDLVWDLV�>����������@�

3HUDOWD��������VXNULWLNDYR�ãL]RIUHQLMRV�VLPSWRPǐ�SR]LW\YLą�
QHJDW\YLą� GLFKRWRPLMą� >��@��'DXJHOLV� IDNWRULǐ� DQDOL]Lǐ� SDJDO�
SR]LW\YLǐ�LU�QHJDW\YLǐ�VLPSWRPǐ�W\ULPR�VNDOHV�6$36�LU�6$16�
�DQJO��6FDOH�IRU�WKH�$VVHVVPHQW�RI�3RVLWLYH�6\PSWRPV��6FDOH�IRU�
WKH�$VVHVVPHQW�RI�1HJDWLYH�6\PSWRPV��SDWYLUWLQR�ãL]RIUHQLMRV�
VLPSWRPǐ�SDVLVNLUVW\Pą�Ƴ�WULV�IDNWRULXV��3HUDOWRV�DWOLNWD�IDNWRULǐ�
DQDOL]Lǐ�DSåYDOJD�SDURGơ��NDG�ãL]RIUHQLMRV�VLPSWRPXV�QHJDOLPD�
NODVL¿NXRWL� Ƴ� SR]LW\YLǐ� LU� QHJDW\YLǐ� VLPSWRPǐ� VLQGURPXV��
äHPDV� YLGLQLV� 6$36� VXGHULQDPXPDV� SDURGơ�� NDG� SR]LW\YLǐ�
VLPSWRPǐ�VLQGURPDV�QơUD�KRPRJHQLãNDV�VLQGURPDV��)DNWRULǐ�
DQDOL]ơ�QXVWDWơ�WULMǐ�VLQGURPǐ�ãL]RIUHQLMRV�PRGHOƳ��QHJDW\YXV��
NOLHGHVLǐ�KDOLXFLQDFLMǐ�LU�GH]RUJDQL]DFLMRV�VLQGURPDL���7DLS�SDW�
QXVWDW\WD��MRJ�NLHNYLHQR�IDNWRULDXV�VLPSWRPDL�JDOL�EǌWL�VNLUWLQJDL�
VXVLMĊ�VX�VSHFL¿QLDLV�ELRORJLQLDLV��QHXURSVLFKRORJLQLDLV�� OLJRV�
HLJRV� LU� DWVDNR� Ƴ� J\G\Pą� NLQWDPDLVLDLV�� 6WDELOL� WULMǐ� IDNWRULǐ�
VWUXNWǌUD� VNLUWLQJRVH� VHUJDQþLǐMǐ� ãL]RIUHQLMD� SRSXOLDFLMRVH�
SDJULQGơ� KLSRWH]Ċ�� MRJ� NLHNYLHQDV� IDNWRULXV� N\OD� Lã�
QHSULNODXVRPR�SDWRORJLQLR�SURFHVR�>����������@��

âLXRODLNLQơ� SVLFKRSDWRORJLMD� NODVL¿NXRMD� SR]LW\YLXV�
ãL]RIUHQLMRV� VLPSWRPXV� Ƴ� NHWXULDV� JUXSHV�� NOLHGHVLDL��
KDOLXFLQDFLMRV��PąVW\PR� VXWULNLPDL� LU� NDWDWRQLMRV� VLPSWRPDL��
<UD�W\UơMǐ��QXVWDþLXVLǐ��NDG�ãL]RIUHQLMRV�SR]LW\YǌV�VLPSWRPDL�
WXUL�GDXJLDX�QHL�NHWXULDV�GLPHQVLMDV��SDWYLUWLQDQþLǐ�ãL]RIUHQLMRV�

VLPSWRPǐ� NODVL¿NDFLMRV� WREXOLQLPR� EǌWLQXPą�� /LWHUDWǌURMH�
UDVWD� QHPDåDL� GXRPHQǐ� DSLH� EDQG\PXV� NOLHGHVLǐ� WXULQƳ�
VXJUXSXRWL�Ƴ�GLPHQVLMDV��VLQGURPXV��NODVWHULXV��WDLNDQW�IDNWRULQĊ�
DQDOL]Ċ��GDXJ�SDVWDQJǐ�GHGDPD�NOLHGHVLǐ�VLPSWRPǐ�VWUXNWǌURV�
LGHQWL¿NDYLPXL� VX� VHUJDQþLǐMǐ� ãL]RIUHQLMD� DU� PLãULRPLV�
SVLFKR]LQơPLV� SRSXOLDFLMRPLV�� 6HUUHWWL� LU� EHQGUDDXWRULDL�
LãW\Uơ� ���� SDFLHQWXV�� NXULHPV� EXYR� GLDJQR]XRWL� NOLHGHVLDL�
�GLDJQR]ơ�SDJDO�'60�,,,�5���QDXGRGDPL�SVLKR]LQLǐ�VXVLUJLPǐ�
WHVWą� Ä2SHUDWLRQDO� &ULWHULD³� �23&5,7�� LU� QXVWDWơ� DNLYDL]Gǐ�
ãLRV� NDWHJRULQơV� GLDJQR]ơV� KHWHURJHQLãNXPą�� .OLHGHVLǐ�
IDNWRULǐ� DQDOL]ơ� LãVN\Uơ� NHWXULV� QHSULNODXVRPXV� IDNWRULXV��
��� SDJULQGLQLDL� GHSUHVLMRV� VLPSWRPDL�� ��� KDOLXFLQDFLMRV�� ���
NOLHGHVLDL�����VXGLUJLQLPR�VLPSWRPDL�>��@��

0ǌVǐ� W\ULPXL� DUWLPLDXVLD� EǌWǐ� .LPK\� DWOLNWD� 6$36�
VNDOơV�NOLHGHVLǐ�IDNWRULǐ�DQDOL]ơ��,ãWLUWL����SDFLHQWDL��NXULHPV�
EXYR� GLDJQR]XRWD� ãL]RIUHQLMD�ãL]RDIHNWLQLV� VXVLUJLPDV��
)DNWRULǐ� DQDOL]ơ� LãVN\Uơ� WULV� IDNWRULXV�� SDDLãNLQDQþLXV� �����
SURF�� GLVSHUVLMRV�� ƳWDNRV� NOLHGHV\V�� UHLNãPLQJXPR� NOLHGHV\V��
SHUVHNLRMLPR� NOLHGHV\V�� 3LUPDVLV� IDNWRULXV� �ƳWDNRV� NOLHGHV\V��
DSơPơ� EXYLPR� NRQWUROLXRMDPX�� PLQþLǐ� DWơPLPR�� PLQþLǐ�
VNDPEơMLPR�� PLQþLǐ� ƳGơMLPR� LU� PLQþLǐ� VNDLW\PR� NOLHGHVLXV��
$QWUDVLV�NOLHGHVLǐ�IDNWRULXV��UHLNãPLQJXPR�NOLHGHV\V��DSơPơ�
GLG\EơV�� VDQW\NLR�� UHOLJLQLXV� LU� NDOWơV�QXRGơPơV� NOLHGHVLXV��
7UHþLDVLV� IDNWRULXV� DSơPơ� WLN� SHUVHNLRMLPR� NOLHGHVƳ� >��@��
$XWRULDL� VLǌOR�QDXMą� WULMǐ�NOLHGHVLǐ�SRWLSLǐ�PRGHOƳ��QXVDNDQWƳ�
VDYH�NLWXV� LU� QHXURELRORJLQLXV� PHFKDQL]PXV�� 'LVNXWXRMDPD�
GơO�SRUHLNLR�WROHVQLDP�NOLHGHVLǐ�WXULQLR�W\ULPXL�EHL�Mǐ�VąVDMRPV�
VX�SDåLQLPR�IXQNFLMǐ�LU�HOJHVLR�PRGHOLDLV�

3DQDãLXV�UH]XOWDWXV�SR�IDNWRULQơV�6$36�����NOLHGHVLǐ�WLSǐ��
DQDOL]ơV� SDVNHOEơ� 3HUDOWD� LU� &XHVWD�� LãW\UĊ� ���� VHUJDQþLǐMǐ�
SVLFKR]ơPLV�LU�QXVWDWĊ�NHWXULV�NOLHGHVLǐ�NODVWHULXV�����âQHLGHULR�
NOLHGHVLXV��WDUS�Mǐ�LU�EXYLPR�NRQWUROLXRMDPX��PLQþLǐ�VNDLW\PR��
PLQþLǐ� SHUGDYLPR�WUDQVOLDYLPR�� PLQþLǐ� ƳGơMLPR�� PLQþLǐ�
DWơPLPR�����SDUDQRLGLQLDL�NOLHGHVLDL��DSLPDQW\V�SHUVHNLRMLPR��
SDY\GR� LU� ƳWDNRV�NOLHGHVLXV�����GLG\EơV�NOLHGHVLDL�� DSLPDQW\V�
LU� UHOLJLQLXV� NOLHGHVLXV�� LU� NDOWơV�QXRGơPơV� NOLHGHVLXV�� ���
VRPDWLQLDL�NOLHGHVLDL�>��@��

3DUDQRLGLQLR�KDOLXFLQDFLQLR�VLQGURPR�\SDW\EơV��QDXGRMDQW�
Wą�SDWƳ�)36�NODXVLP\Qą�NDLS�PǌVǐ�W\ULPXL�QDXGRWą��EXYR�WLULDPRV�
WDUSWDXWLQLR�PXOWLFHQWULQLR�SVLFKR]LQLǐ�VLPSWRPǐ�W\ULPR�PHWX�
>�±�@�� 'XRPHQ\V� EXYR� VXULQNWL� Lã� VHSW\QLǐ� ãDOLǐ� SVLFKLNRV�
VYHLNDWRV� FHQWUǐ�� $XVWULMRV�� /HQNLMRV�� /LHWXYRV�� *UX]LMRV��
3DNLVWDQR��1LJHULMRV��*KDQRV��$WOLNXV�NOLHGHVLǐ�LU�KDOLXFLQDFLMǐ�
VLPSWRPǐ�ULQNLQLR�IDNWRULǐ�DQDOL]Ċ��LãVNLUWL�VHSW\QL�VLQGURPDL��
UHOLJLQơV�GLG\EơV��GLG\EơV��UHOLJLQLR�WXULQLR��NLOPơV�NOLHGHVLDL���
NODLGLQJR� VXYRNLPR� �XRVOơV�� VNRQLR�� OLHWLPR� KDOLXFLQDFLMRV���
VHQHVWRSDWLQLV�KLSRKRQGULQLV�� SHUVHNLRMLPR� �SHUVHNLRMLPR�
NOLHGHVLDL��NODXVRV�LU�UHJRV�KDOLXFLQDFLMRV���DSRNDOLSWLQLV�NDOWơV�
�NDOWơV�� DSRNDOLSWLQLDL�� HURWRPDQLMRV� NOLHGHVLDL��� QXRGLMLPR�
LU� NOLHGHVLQLR� SDY\GR� VLQGURPDL�� 3DVWDULHML� GX� LãVNLUWL� NDLS�
PRQRWHPLQLDL� VLQGURPDL��/LHWXYRV� VHUJDQWLHVLHPV� ãL]RIUHQLMD�
QXVWDW\WDV� GLGHVQLV� DSRNDOLSWLQơV� NDOWơV� GDåQLV� QHL� NLWǐ� ãDOLǐ�
OLJRQLDPV�� GLGHVQLV� QXRGLMLPR� NOLHGHVLǐ� VLQGURPR� GDåQLV�
QHL� $XVWULMRV� OLJRQLDPV� LU� GLGHVQLV� SHUVHNLRMLPR� NOLHGHVLǐ�
VLQGURPR� GDåQLV� QHL� *DQRV� OLJRQLDPV� EHL� GLGHVQLV� UHOLJLQơV�
GLG\EơV� NOLHGHVLǐ� VLQGURPR� GDåQLV� QHL� 3DNLVWDQR� OLJRQLDPV��
VHUJDQWLHPV�ãL]RIUHQLMD��6WDWLVWLãNDL�UHLNãPLQJL�VNLUWXPDL�ãHãLǐ�
Lã� VHSW\QLǐ� VLQGURPǐ� SDVLVNLUVW\PH� WDUS� ãDOLǐ� GHPRQVWUXRMD�
NXOWǌURV�ƳWDNą�SVLFKR]LQơV�IHQRPHQRORJLMRV�FKDUDNWHULVWLNRPV�
>�@�

3DOPLUD�58'$/(9,ý,(1Ơ��7KRPDV�67203(��$QGULXV�1$5%(.29$6��.D]LPLHUDV�0(,/,86�LU�NW�
6HUJDQþLǐMǐ�ãL]RIUHQLMD�NOLHGHVLǐ�IDNWRULQơ�DQDOL]ơ
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��� 0XUSK\�+�%�0��&XOWXUDO�DVSHFWV�RI�WKH�GHOXVLRQ����6WXG��*HQ��±�������YRO������S�����±���

��� 0XUSK\�+�%�0���:LWWNRZHU�(�'���)ULHG�-���(OOHQEHUJHU�+��$�FURVV�FXOWXUDO�VXUYH\�RI�VFKL]RSKUHQLF�
V\PSWRPDWRORJ\����,QW��-��6RF��3V\FKLDWU\��±�������YRO������S�����±���

��� .LPK\� '��� *RHW]� 5��� <DOH� 6��� &RUFRUDQ� &��� 0DODVSLQD� '�� 'HOXVLRQV� LQ� ,QGLYLGXDOV� ZLWK�
6FKL]RSKUHQLD�� )DFWRU� 6WUXFWXUH�� &OLQLFDO� &RUUHODWHV�� DQG� 3XWDWLYH� 1HXURELRORJ\� ���
3V\FKRSDWKRORJ\��±������YRO������S�����±����

��� 6WRPSH�7��,QYHQWRU��,QWHUQDWLRQDO�6WXG\�RI�3V\FKRWLF�6\PSWRPV��,636���±�3V\FKLDWULF�8QLYHUVLW\�
&OLQLF��$XVWULD�SDWHQW��9LHQQD�������

��� 6WRPSH�7���%DXHU� 6���.DUDNXOD�+�� HW� DO�� 3DUDQRLG�KDOOXFLQDWRU\� 6\QGURPHV� LQ� 6FKL]RSKUHQLD��
5HVXOWV�RI�WKH�,QWHUQDWLRQDO�6WXG\�RQ�3V\FKRWLF�6\PSWRPV����:RUOG�&XOWXUDO�3V\FKLDWU\�5HVHDUFK�
5HYLHZ�:&355�±�$SU�-XO�������YRO��������S����±���

��� 6WRPSH�7���)ULHGPDQQ�$���2UWZHLQ�*��HW�DO��&RPSDULVRQ�RI�'HOXVLRQV�DPRQJ�6FKL]RSKUHQLFV�LQ�
$XVWULD�DQG�3DNLVWDQ����3V\FKRSDWKRORJ\��±�����E��YRO������S�����±���

��� 6WRPSH�7���.DUDNXOD�+���5XGDOHYLFLHQH�3��HW�DO��7KH�SDWKRSODVWLF�HIIHFW�RI�FXOWXUH�RQ�SV\FKRWLF�
V\PSWRPV�LQ�VFKL]RSKUHQLD����:RUOG�&XOWXUDO�3V\FKLDWU\�5HVHDUFK�5HYLHZ��±�������YRO����������
S�����±���

��� 6WRPSH�7���%DXHU�6���2UWZHLQ�6ZRERGD�*��HW�DO��'HOXVLRQV�RI�JXLOW��7KH�DWWLWXGH�RI�&KULVWLDQ�DQG�
,VODPLF�FRQIHVVLRQV�WRZDUG�*RRG�DQG�(YLO�DQG�WKH�UHVSRQVLELOLW\�RI�PHQ����-RXUQDO�RI�0XVOLP�
0HQWDO�+HDOWK��±�����D��YRO�����S����±���

��� 6WRPSH�7���2UWZHLQ�6ZRERGD�*���&KDXGKU\�+�5�� HW� DO��*XLOW� DQG�GHSUHVVLRQ�� D� FURVV�FXOWXUDO�
FRPSDUDWLYH�VWXG\����3V\FKRSDWKRORJ\��±������1RY���YRO���������S�����±���

���� .LWDPXUD�7���2ND]DNL�<���)XMLQDZD�$���7DND\DQDJL�,���.DVDKDUD�<��'LPHQVLRQV�RI�VFKL]RSKUHQLF�
SRVLWLYH�V\PSWRPV��DQ�H[SORUDWRU\� IDFWRU�DQDO\VLV� LQYHVWLJDWLRQ� ���(XU��$UFK��3V\FKLDWU\��&OLQ��
1HXURVFL��±�������YRO�������S�����±����

���� 2YHUDOO�-�(���*RUKDP�'�5��7KH�EULHI�SV\FKLDWULF�UDWLQJ�VFDOH����3V\FKRO��5HS��±�������YRO������
S�����±����

���� .D\� 6�5��� )LV]EHLQ�$��� 2SOHU� /�$�� 7KH� SRVLWLYH� DQG� QHJDWLYH� V\QGURPH� VFDOH� �3$166�� IRU�
VFKL]RSKUHQLD����6FKL]RSKU��%XOO��±�������YRO���������S�����±����

���� /LQGHQPD\HU�-�3��*URFKRZVNL�6���+\PDQ�5�%��)LYH�IDFWRU�PRGHO�RI�VFKL]RSKUHQLD��5HSOLFDWLRQ�
DFURVV�VDPSOHV����6FKL]RSKUHQLD�5HVHDUFK��±�������YRO���������S�����±����

���� /LQGHQPD\HU�-�3���%HUQVWHLQ�+\PDQ�5���*URFKRZVNL�6��$�QHZ�¿YH�IDFWRU�PRGHO�RI�VFKL]RSKUHQLD�
���3V\FKLDWLF�4XDUWHO\��±�������YRO���������S�����±����

���� 3HUDOWD�9���/HRQ�-���&XHVWD�0�-��$UH�WKHUH�PRUH�WKDQ�WZR�V\QGURPHV�LQ�VFKL]RSKUHQLD"�$�FULWLTXH�
RI�WKH�SRVLWLYH±QHJDWLYH�GLFKRWRP\����%U��-��3V\FKLDWU\��±�������YRO�������S�����±����

���� $QGUHDVHQ�1�&���$UQGW�6���$OOLJHU�5���0LOOHU�'���)ODXP�0��6\PSWRPV�RI�VFKL]RSKUHQLD��PHWKRGV��
PHDQLQJV��DQG�PHFKDQLVPV����$UFK��*HQ��3V\FKLDWU\��±�������YRO�������S�����±����

���� /LGGOH�3�)���%DUQHV�7�5�(���0RUULV�'���+DTXH�6��7KUHH�V\QGURPHV�LQ�FKURQLF�VFKL]RSKUHQLD����%U��
-��3V\FKLDWU\��±�������YRO����������S�����±���

���� 6HUUHWWL� $��� /DWWXDGD� (��� &XVLQ� &��� 6PHUDOGL� (�� )DFWRU� DQDO\VLV� RI� GHOXVLRQDO� GLVRUGHU�
V\PSWRPDWRORJ\����&RPSUHKHQVLYH�3V\FKLDWU\��±�������YRO���������S�����±����

���� .LPK\� '��� *RHW]� 5��� <DOH� 6��� &RUFRUDQ� &��� 0DODVSLQD� '�� 'HOXVLRQV� LQ� ,QGLYLGXDOV� ZLWK�
6FKL]RSKUHQLD�� )DFWRU� 6WUXFWXUH�� &OLQLFDO� &RUUHODWHV�� DQG� 3XWDWLYH� 1HXURELRORJ\� ���
3V\FKRSDWKRORJ\��±�������YRO������S������������'2,�������������������

���� 3HUDOWD�9���&XHVWD�0�-��'LPHQVLRQDO� VWUXFWXUH� RI� SV\FKRWLF� V\PSWRPV�� DQ� LWHP�OHYHO� DQDO\VLV�
RI�6$36�DQG�6$16�V\PSWRPV�LQ�SV\FKRWLF�GLVRUGHUV����6FKL]RSKU��5HV��±�������YRO���������S��
��±���

���� 0HLOLXV�.��� -XãNHYLþLXV�-���%DOVLHQơ�-��3VLFKRWHUDSLMD�� UHOLJLMD�EHL� WLNơMLPR� ODLVYơ� WDUSXVDYLR� LU�
ODLNPHþLǐ�VDQGǌURMH����/.0$�0HWUDãWLV��±����������WRPDV��S�����±����

���� %DUWRFFL�*��7KH� LQÀXHQFH� RI� UHOLJLRQ� RQ� SV\FKLDWULF� WKHRULHV� DQG� SUDFWLFHV� ���:RUOG�&XOWXUDO�
3V\FKLDWU\�5HVHDUFK�5HYLHZ��±�������YRO��������S�����±���

���� 0RKU�6���+XJXHOW�3��7KH�UHODWLRQVKLS�EHWZHHQ�VFKL]RSKUHQLD�DQG�UHOLJLRQ�DQG�LWV�LPSOLFDWLRQV�IRU�
FDUH����6ZLVV��0HG��:NO\��±������-XQ�����YRO��������±�����S�����±���

���� 5XGDOHYLFLHQH�3���1DUEHNRYDV�$��3ROLWLFLDQ¶V�PRUDO�YDOXHV�DQG�WKHLU�LPSDFW�RQ�WKH�PHQWDO�KHDOWK�
RI� WKH� SHRSOH��0XWXDO� LQWHUDFWLRQ� RI� VSLULWXDOLW\� ��� 3DUODPHQWR� VWXGLMRV�� ±� ������ YRO��$����� S��
���±���

���� 5XGDOHYLþLHQơ�3���1DUEHNRYDV�$��3VLFKLDWUR�LU�NXQLJR�EHQGUDGDUELDYLPDV�±�J\G\WRMR�SUDNWLNRMH�
LãN\ODQWL�EǌWLQ\Eơ��LQLFLDW\YD����6YHLNDWRV�PRNVODL��±�������YRO���������S����±�

*DXWD������������
3ULLPWD�VSDXGDL������������

0ǌVǐ� W\ULPR� PHWX� QXVWDW\WDV� GLGHOLV� NDOWơV�QXRGơPơV��
SHUVHNLRMLPR� EHL� VDQW\NLR� NOLHGHVLǐ� GDåQLV� NOLHGHVLǐ�
IDNWRULǐ� VWUXNWǌURMH� WDUS� ãL]RIUHQLMD� VHUJDQþLǐ� OLJRQLǐ� URGR�
PǌVǐ� NXOWǌURV� EHL� SDVąPRQơV� VWHUHRWLSXV�� NXULH�� EǌGDPL�
NOLHGHVLǐ�WXULQLR�VWUXNWǌULQH�GDOLPL��NDUWX�UHÀHNWXRMD�LU�PǌVǐ�
YLVXRPHQơV� SUREOHPDV�� VYDUELDV� EHL� DNWXDOLDV� ãL]RIUHQLMD�
VHUJDQWLHPV� OLJRQLDPV�� 'LGHOLV� /LHWXYRV� SDFLHQWǐ� NDOWơV�
NOLHGHVLǐ�GDåQLV�SDWYLUWLQD�LU�6WRPSH�QXVWDW\Wą�å\PLDL�GLGHVQƳ�
/LHWXYRV� ãL]RIUHQLMD� VHUJDQþLǐ� OLJRQLǐ� NDOWơV� NOLHGHVLǐ� GDåQƳ�
������ SURF��� O\JLQDQW� VX� 3DNLVWDQR� �PXVXOPRQLãND� ãDOLV�� ����
SURF���� 'LGHVQLV� NDOWơV� NOLHGHVLǐ� GDåQLV� QXVWDW\WDV� LU� WDUS�
/HQNLMRV� OLJRQLǐ� LU� VLHNơ� ����� SURF�� >��� �@�� 3DJDO� QXVWDW\Wą�
GLGHOƳ�UHOLJLQLR�WXULQLR�NOLHGHVLǐ�GDåQƳ�JDOLPD�YHUWLQWL�UHOLJLQLǐ�
ƳVLWLNLQLPǐ� VYDUEą� ãL]RIUHQLMD� VHUJDQWLHPV� OLJRQLDPV� >��� ����
��@�� .XOWǌULQơV� SVLFKLDWULMRV� HNVSHUWDL� YHUWLQR� VNLUWXPXV��
UHPGDPLHVL� R¿FLDOLąMD�%DåQ\þLRV� ƳWDND� VRYLHWLQLX� ODLNRWDUSLX�
±�VWLSUHVQơ�%DåQ\þLD�EXYR�/HQNLMRMH��WXR�WDUSX�/LHWXYRMH�EXYR�
GLGHVQơ� SHUVHNLRMLPR� SROLWLND�� 5HOLJLMD� /LHWXYRMH� VRYLHWLQLX�
ODLNRWDUSLX�EXYR�GUDXGåLDPD��R�Xå�UHOLJLQLXV�ƳVLWLNLQLPXV�JUơVơ�
EDXVPơV�� WUơPLPDL� DU� L]ROLDYLPDV� SVLFKLDWULMRV� OLJRQLQơVH�
>��� ���� ��@�� 3DVDXOLR� SDEDLJRV� NOLHGHVLDL�� NXULH� ƳHLQD� Ƴ�

UHOLJLQLR� WXULQLR� NOLHGHVLǐ� VWUXNWǌUą�� JDOL� EǌWL� SDDLãNLQDPL� LU�
YHUW\ELQơPLV�� LU�PRUDOLQơPLV� QRUPRPLV�� 3DY\]GåLXL�� OLJRQLǐ�
DWVDN\PDL� Ƴ�NODXVLPą��Ä$U�MDXWơWH�NDG�DWơMR�DU�QHWUXNXV�DWHLV�
SDVDXOLR�SDEDLJD"³�Ä7DLS��QHV�ODEDL�GDXJ�WHURUR��åXGRPL�YDLNDL�
LU�VHQHOLDL³�DUED�Ä7DLS��QHV�PDQR�åPRQD�SDVLGDUơ�DERUWą³�±�WDL�
URGR� VąPRQơMH� VXVLIRUPDYXVLą� GRURV� EHL� SDJDUERV� J\Y\EHL�
NXOWǌUą��EHL�MRV�GDEDUWLQƳ�QXYHUWLQLPą��NDV�VXNHOLD�SDVąPRQơMH�
NRQÀLNWXV�EH�DOWHUQDW\YRV�MXRV�VSUĊVWL�>������������@��

1XVWDW\WL� IDNWRULDL� SURYRNXRMD� WROLPHVQLHPV� W\ULPDPV��
QHV� OLHND� QHDWVDN\WD� Ƴ� NODXVLPXV�� ��� $U� ãLH� IDNWRULDL� \UD�
SDVWRYǌV�ãL]RIUHQLMD�VHUJDQWLHPV�OLJRQLDPV"����$U�\UD�NXOWǌURV�
YHLNVQLǐ��WXULQþLǐ�ƳWDNRV�ãLRV�SVLFKRSDWRORJLMRV�IRUPDYLPXLVL��
7\ULPDV� WXUL� LU� ULERWXPǐ�� QHV� QơUD� SDO\JLQLPR� JDOLP\ELǐ� ±�
SDQDãLǐ�W\ULPǐ�NXOWǌULQơV�SVLFKLDWULMRV�VULW\MH�/LHWXYRMH�DWOLNWD�
QHEXYR�

,â9$'$
6HUJDQWLHVLHPV� ãL]RIUHQLMD� QXVWDW\WL� ãHãL� NOLHGHVLǐ�

VLQGURPDL�����NDOWơV�����SHUVHNLRMLPR�LU�VDQW\NLR�NOLHGHVLDL�����
UHOLJLQLR�WXULQLR�����GLG\EơV�����KLSRFKRQGULQLDL�VHQHVWRSDWLQLDL��
���QLKLOLVWLQLDL�NOLHGHVLDL��

0RNVOR�GDUEDL
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,HYD�%,(/,$86.$,7Ơ��$LGDV�3(50,1$6��0LQGDXJDV�-$68/$,7,6��-XOLXV�1(9(5$86.$6
3VLFKR¿]LRORJLQLǐ�SRN\þLǐ��WDLNDQW�ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMRV�XåVLơPLPXV��ƳYHUWLQLPDV

3K\VLRORJLFDO�FKDQJHV�DSSO\LQJ�ELRIHHGEDFN�UHOD[DWLRQ
,HYD�%,(/,$86.$,7Ơ���$LGDV�3(50,1$6���0LQGDXJDV�-$68/$,7,6���-XOLXV�1(9(5$86.$6��

�9\WDXWR�'LGåLRMR�XQLYHUVLWHWDV��/LHWXYD
�0HGLFLQRV�FHQWUDV�Ä1HXURPHGD³��/LHWXYD

�.DXQR�PHGLFLQRV�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��/LHWXYD

3VLFKR¿]LRORJLQLǐ�SRN\þLǐ��WDLNDQW�ELRJUƳåWDPRMR�U\ãLR�
UHODNVDFLMRV�XåVLơPLPXV��ƳYHUWLQLPDV

6$175$8.$
7\ULPR�WLNVODV��,ãDQDOL]XRWL�ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMRV��%55��
HIHNW\YXPą�PDåLQDQW�WRNLXV�WLULDPǐMǐ�¿]LRORJLQơV�ƳWDPSRV�URGLNOLXV��
NDLS� RGRV� HOHNWULQLV� ODLGXPDV�� NǌQR� WHPSHUDWǌUD�� ãLUGLHV� SXOVDV� LU�
NYơSDYLPR� GDåQLV� EHL� SVLFKRORJLQƳ� URGLNOƳ� ±� VXEMHNW\YLDL� VXYRNWą�
UDXPHQǐ�ƳWDPSą��
0HWRGDL�� 7LULDQW� 9\WDXWR� 'LGåLRMR� XQLYHUVLWHWR� �±�� NXUVR� ���
VWXGHQWǐ�¿]LRORJLQĊ�EǌNOĊ��EXYR�QDXGRMDPDV�DSDUDWDV�Ä1H;XV±��³��
SDJDPLQWDV� Ä0LQG� 0HGLD³� �2ODQGLMD��� 7\ULPR� PHWX� VSHFLDOǌV�
GDYLNOLDL� EXYR� ¿NVXRMDPL� SULH� WLULDPRMR� NUǌWLQơV� OąVWRV� LU� UDQNǐ��
âLH�GDYLNOLDL� UHJLVWUDYR�RGRV�JDOYDQLQơV� UHDNFLMRV� �2*5�� URGLNOLXV��
RGRV� WHPSHUDWǌUą��SXOVR� LU� NYơSDYLPR�GDåQƳ��6XEMHNW\YLDL� UDXPHQǐ�
ƳWDPSDL� PDWXRWL� EXYR� QDXGRMDPDV� -�� 6�� 9HEVWHU� ������� VXNXUWDV�
åPRJDXV� VLOXHWR�DWYDL]GDV��7LULDPLHML�EXYR� VXVNLUVW\WL� Ƴ� GYL�JUXSHV��
ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMRV�JUXSĊ��%55���Q ����EHL�O\JLQDPąMą�
�Q ����
5H]XOWDWDL��LãYDGRV��7\ULPR�GXRPHQLPLV��DVPHQǐ��GDO\YDYXVLǐ�%55�
XåVLơPLPXRVH�� VXEMHNW\YLDL� VXYRNWD� UDXPHQǐ� ƳWDPSD� UHODNVDFLMRV�
XåVLơPLPR�PHWX�PDåơMD��7\ULPR�UH]XOWDWDL�URGR��MRJ�%55�WLULDPǐMǐ�
JUXSơMH� VWDWLVWLãNDL� UHLNãPLQJDL� VXPDåơMR� RGRV� HOHNWULQLR� ODLGXPR�
URGLNOLDL�EHL�SDGLGơMR�NǌQR�WHPSHUDWǌURV�URGLNOLDL��R�WDL�URGR�GLGHVQƳ�
WLULDPǐMǐ�DWVLSDODLGDYLPą��
5DNWDåRGåLDL�� SVLFKR¿]LRORJLQLDL� SRN\þLDL�� UDXPHQǐ� ƳWDPSD��
ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMD��

$GUHVDV�VXVLUDãLQơWL��,��%LHOLDXVNDLWơ��9'8�WHRULQơV�SVLFKRORJLMRV�NDW���.�'RQHODLþLR�J�����/7��������.DXQDV��LHYD�ELHOLDXVNDLWơ#DOXPQL�YGX�OW

6800$5<

7KH� DLP�RI� WKH� UHVHDUFK�� ,Q� WKH� DUWLFOH� DQDO\]H� WKH� HIIHFWLYHQHVV� RI�
ELRIHHGEDFN� UHOD[DWLRQ� ZKLOH� UHGXFLQJ� WKH� UDWH� RI� SK\VLRORJLFDO�
DQG� SV\FKRORJLFDO� WHQVLRQ� �JDOYDQLF� VNLQ� UHVSRQVH� �*65���� VNLQ�
WHPSHUDWXUH�� SXOVH�� EUHDWKLQJ� IUHTXHQF\� DQG�PXVFOH� WHQVLRQ� UDWHV���
0HWKRGV��:LWK�WKH�KHOS�RI�ELRIHHGEDFN�UHOD[DWLRQ�DSSDUDWXV�1H;XV�����
PDGH�E\�0LQG�0HGLD��7KH�1HWKHUODQGV��ZKHUH�H[DPLQH����VWXGHQW�
IURP���WR���VWXG\�\HDUV�IURP�9\WDXWDV�0DJQXV�8QLYHUVLW\��,Q�WKH�WLPH�
RI�WKH�UHVHDUFK��VSHFLDO�VHQVRUV�ZHUH�DWWDFKHG�RQ�WKH�FKHVW�DQG�KDQGV�RI�
WKH�UHVSRQGHQWV��:LWK�WKH�KHOS�RI�ELRIHHGEDFN�DSSDUDWXV�1(;86����
HOHFWURGHV�WKH�IUHTXHQF\�UDWHV�RI�WKH�*65�DQG�WHPSHUDWXUH��SXOVH�DQG�
EUHDWKLQJ�ZHUH�UHFRUGHG��7R�PHDVXUH�VXEMHFWLYHO\�UHDOL]HG�WHQVLRQ�RI�
PXVFOHV�ZHUH�DSSOLHG�WKH�SRUWUD\DO�RI�WKH�KXPDQ¶V�VLOKRXHWWH�FUHDWHG�
E\�9HEVWHU���������7KH�UHVSRQGHQWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��LQ�
WKH�JURXS�RI�ELRIHHGEDFN�UHOD[DWLRQ�WRRN�SDUW����SHUVRQV�����IHPDOHV�
DQG���PDOHV���DQG�LQ�FRPSDUDWLYH�JURXS�ZDV�DQDO\]HG����SHUVRQ�����
IHPDOHV� DQG� ��PDOHV��� 7KH� UHVXOWV�� FRQFOXVLRQV�� 7KH� UHVXOWV� RI� WKH�
UHVHDUFK�VKRZ�WKDW�VXEMHFWLYHO\�UHDOL]HG�WHQVLRQ�RI�PXVFOHV�GXULQJ�WKH�
UHOD[DWLRQ�GHFUHDVHG�IRU�WKH�SHUVRQV�ZKR�WRRN�SDUW�LQ�WKH�RFFXSDWLRQV�
RI� ELRIHHGEDFN� UHOD[DWLRQ�� 7KH� UDWHV� RI� WKH� SK\VLRORJLFDO� WHQVLRQ�
GHFUHDVHG�LQ�WKH�H[SHULPHQWDO�JURXS�DIWHU�IRXU�RFFXSDWLRQV��+RZHYHU��
LQ�WKH�JURXS�RI�ELRIHHGEDFN�UHOD[DWLRQ�FKDQJHV�RI�VNLQ�UHVLVWDQFH�DQG�
VNLQ�WHPSHUDWXUH�ZHUH�GHWHFWHG�VWDWLVWLFDOO\�VROLG�FKDQJH�WKDW�VKRZV�
KLJKHU�UHOD[�RI�UHVSRQGHQWV�
.H\ZRUGV�� SK\VLRORJLFDO� FKDQJHV�� PXVFOH� WHQVLRQ�� ELRIHHGEDFN�
UHOD[DWLRQ�

Ʋ9$'$6
3DVWDUXRVLXV� GX� GHãLPWPHþLXV� ƳYDLULRVH� SVLFKRORJLMRV�

VULW\VH�YLV�GDXJLDX�GơPHVLR�VNLULDPD�HOJHVLR�VDYLUHJXOLDFLMRV�
W\ULQơMLPDPV�� äPRJDXV� QRUDV� LU� PRNơMLPDV� VơNPLQJDL�
UHJXOLXRWL� LU� NRQWUROLXRWL� VDYR� HOJHVƳ� WXUL� GLGHOĊ� SUDNWLQĊ� EHL�
HNRQRPLQĊ� YHUWĊ�� WRGơO� GLGơMD� VDYLUHJXOLDFLMRV� GơVQLQJXPǐ�
SUDNWLQLR�SULWDLN\PR�SRUHLNLV�VYHLNDWRV�SULHåLǌURV�VULW\MH�>�@��
3DVWDUDLVLDLV� PHWDLV� VWUHVDV� LU� MR� ƳYHLND� \UD� YLHQD� ODELDXVLDL�
VWXGLMXRMDPǐ�SVLFKRORJLMRV� WHPǐ�>�@��6DYLUHJXOLDFLMRV�VąYRND�
ƳYDUGLMDPDV�JHEơMLPDV� DWVLSDODLGXRWL�� YDOG\WL� VDYR�SVLFKLQLXV�
EHL� ¿]LRORJLQLXV� SURFHVXV� >�@�� .LQWDQW� DSOLQNRV� VąO\JRPV��
HOJHVLR�VDYLUHJXOLDFLMD�SDODLNR�WLNVOLQJą�åPRJDXV�HOJHVƳ��9LHQD�
Lã� DSOLQNRV� VąO\Jǐ�� NHOLDQþLǐ� JUơVPĊ� LQGLYLGR� WLNVODPV�� \UD�
ƳWDPSą� NHOLDQþLRV� VLWXDFLMRV�� ,ãRULQLDL� LU� YLGLQLDL� VWUHVRULDL�
WUXNGR� VơNPLQJDL� VLHNWL� WLNVOǐ� LU� VXNHOLD�SVLFKRORJLQLR� VWUHVR�
EǌVHQą� >�@�� 6WUHVR�� NDLS� NDVGLHQLR� J\YHQLPR� UHLãNLQLR��
QHƳPDQRPD�YLVLãNDL� LãYHQJWL��.DUWDLV�QHVWLSUXV� VWUHVDV�YHLNLD�
WHLJLDPDL��VNDWLQD� LãUDGLQJXPą��YHLNOXPą��GLGLQD�PRW\YDFLMą��
WDþLDX� ODEDL� VWLSUXV� LU� GDåQDL� SDVLNDUWRMDQWLV� DUED� XåVLWĊVĊV�

VWUHVDV� JDOL� VąO\JRWL� ƳYDLULǐ� OLJǐ� SDVLUHLãNLPą� >�@�� 'DXJHOLV�
DXWRULǐ�WHLJLD��MRJ�ƳYDLUDXV�SREǌGåLR�ƳWDPSD�JDOL�EORJLQWL�¿]LQĊ�
EHL�SVLFKLQĊ�DVPHQV�EǌNOĊ�LU�NLWXV�VX�DVPHQV�J\YHQLPR�NRN\EH�
VXVLMXVLXV�SURFHVXV�>�������@��$WVLSDODLGDYLPR�SUDWLPDL�GDåQDL�
UHNRPHQGXRMDPL� NDLS� SULHPRQơ�� NXUL� PDåLQD� ¿]LRORJLQHV� LU�
SVLFKRORJLQHV�UHDNFLMDV�Ƴ�VWUHVą�>�@��

$WVLSDODLGDYLPą� JDOLPD� DSLEUơåWL� NDLS� SVLFKRORJLQơV� LU�
¿]LRORJLQơV� ƳWDPSRV� VXPDåơMLPą�� 6NLUWLQJRV� DWVLSDODLGDYLPR�
WHFKQLNRV� GDåQDL� VNDWLQD� VSHFL¿QLXV� SVLFKRORJLQLXV� LU�
¿]LRORJLQLXV� SRN\þLXV�� NXULH� GDU� YDGLQDPL� DWVLSDODLGDYLPR�
DWVDNDLV� >�@�� $WSDODLGDYXV� YLVą� NǌQą� LU� OơWDL� EHL� JLOLDL�
NYơSXRMDQW�� RUJDQL]PH� Y\NVWD� WDP� WLNUL� ¿]LRORJLQLDL�
SURFHVDL�� VXPDåơMD� ãLUGLHV� VXVLWUDXNLPǐ� GDåQLV� �â6'���
NYơSDYLPR� GDåQLV�� NUDXMR� VSDXGLPDV�� VXPDåơMD� GHJXRQLHV�
VXQDXGRMLPDV�� PDåLDX� SDãDOLQDPD� DQJOLHV� GLRNVLGR� >��� ���
���� ���� ��� ��@�� VXPDåơMD� RGRV� HOHNWULQLV� ODLGXPDV�� UDXPHQǐ�
ƳWDPSD�� VNDXVPDV�� QRUPDOL]XRMDVL� åDUQ\QR� IXQNFLMRV��
VXPDåơMD� ãLUGLHV� YDULDELOXPDV� >���� ��@�� 3DGLGơMD� ((*� DOID�
EDQJRV�� NXULRV� URGR� UDP\EơV� LU� DWVLSDODLGDYLPR� EǌVHQą�
>��� ���� ��� ��@�� QRUPDOL]XRMDVL� VN\GOLDXNơV� KRUPRQǐ� NLHNLV��
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VXPDåơMD� JOLXNR]ơV� LU� FKROHVWHUROLR� NLHNLV� NUDXM\MH� >��� ��@��
'DUDQW� DWVLSDODLGDYLPR� SUDWLPXV�� VWDELOL]XRMDVL� DXWRQRPLQơ�
QHUYǐ� VLVWHPD�� VXDNW\YơMD� SDUDVLPSDWLQơ� QHUYǐ� VLVWHPD�� NXUL�
WXUL� ƳWDNRV� DXNãþLDX� LãYDUG\WLHPV� ¿]LRORJLQLDPV� SRN\þLDPV�
RUJDQL]PH� >��@�� 6DYLWYDUGRV� ƳJǌGåLǐ� PRN\PDV� ODYLQD�
DWVSDUXPą� VWUHVXL� >��@�� SDGLGơMD� LãWYHUPLQJXPDV�� HQHUJLMRV�
O\JLV��SDJHUơMD�PLHJR�NRN\Eơ��VXVWLSUơMD�LPXQLWHWDV�>��������@��

3R� DWVLSDODLGDYLPR� SUDWLPǐ� RUJDQL]PDV� JUHLþLDX�
SDVLHNLD� UDP\EơV� EǌVHQą�� 5HODNVDFLMRV�PHWX� Y\NVWD� ODLNLQDV�
HOHNWUR¿]LRORJLQLǐ�SURFHVǐ�VWDEG\PDV�FHQWULQơMH�LU�SHULIHULQơMH�
QHUYǐ�VLVWHPRVH��MRV�VąO\JRMD�EǌVHQą��DUWLPą�VYHLNDP�PLHJXL�
DUED� PHGLWDFLMDL� >��@�� 6LVWHPLQJDV� UHODNVDFLMRV� PRN\PDVLV�
JDOL�SDGơWL�VXVLGRURWL�VX�NDVGLHQơPLV�SUREOHPRPLV�LU�LãYHQJWL�
VXQNHVQLǐ�SUREOHPǐ�>�����@�

%LRJUƳåWDPRMR� U\ãLR� UHODNVDFLMą� JDOLPD� EǌWǐ� DSLEUơåWL�
NDLS� SURFHVą�� NXULR� PHWX� åPRJXV� LãPRNVWD� NRQWUROLXRWL�
VDYR� ¿]LRORJLQLXV� URGLNOLXV�� SDVLQDXGRGDPDV� ƳYDLULRPLV�
ELRJUƳåWDPRMR� U\ãLR� DSDUDWR� NRPSLXWHULQơPLV� SURJUDPRPLV�
>��@�� 3DY\]GåLXL�� ELRJUƳåWDPRMR� U\ãLR� DSDUDWR� NRPSLXWHULR�
SURJUDPRV� SDWHLNLD� LQIRUPDFLMą� DSLH� NXULą� QRUV� åPRJDXV�
RUJDQL]PR� ELRORJLQĊ� IXQNFLMą�� WRGơO� MLV� SDODLSVQLXL� PRNRVL�
NRQWUROLXRWL� ãLą� IXQNFLMą�� 7DLJL�� åPRJXV� JDOL� PRN\WLV� NHLVWL�
¿]LRORJLQLXV�SDUDPHWUXV�SDQDXGRGDPDV�ƳYDLULXV�SVLFKRORJLQLXV�
ƳJǌGåLXV� �UHODNVDFLMRV�� NODXV\PDVLV� UDPLQDPRV� PX]LNRV��
åLǌUơMLPDV�UDPLQDPǐ�YDL]Gǐ�DU�QDXGRMLPDV�JDUVLQLǐ�SULHPRQLǐ���
'ơO� PHWRGR� VXWHLNLDPǐ� JDOLP\ELǐ� DVPXR� JDOL� VWHEơWL� VDYR�
¿]LRORJLQLXV� SRN\þLXV� HNUDQH� LU� SDVLWLNULQWL�� NDLS� MDP� VHNDVL�
DWVLSDODLGXRWL��MHL�SDY\NVWD�SDVLHNWL�WDP�WLNUą�DWVLSDODLGDYLPR�
O\JƳ�� MLV� JDXQD� SR]LW\Yǐ� JUƳåWDPąMƳ� U\ãƳ� �QXVWRMD� EDQJXRWL�
YDQGXR��LãVLVNOHLGåLD�JơOơ�LU�NW����MHL�QH��NRPSLXWHULR�HNUDQH�MLV�
PDWR�SULHãLQJXV�SURFHVXV�±�WDL�URGR��MRJ�DWVLSDODLGXRWL�VHNDVL�
VXQNLDX�� 7DLJL�� ƳVLGơPơWLQD�� NDG�PRNDQWLV� GơPHV\V� WXUL� EǌWL�
VXWHONWDV�Ƴ�VDYR�NǌQR�SRMǌþLXV�LU�WDV�SVLFKRORJLQHV�VWUDWHJLMDV��
NXULRV� SDGHGD� SDVLHNWL� ãLǐ� SRMǌþLǐ� SRN\þLXV�� 7DLS� JDOLPD�
LãPRNWL� NRQWUROLXRWL� ãLUGLHV� ULWPą�� UDXPHQǐ� ƳWDPSą�� NǌQR�
WHPSHUDWǌUą�� VPHJHQǐ� HOHNWULQƳ� DNW\YXPą�� NUDXMR� VSDXGLPą�
LU�NW��7DL�SDGHGD�QH�WLN�VXPDåLQWL�VWUHVR�ƳWDNą��EHW�LãYHQJWL�MR�
VXNHOLDPǐ�OLJǐ�>��@��3DJULQGLQơ�%55�LGơMD�±�LãPRN\WL�åPRJǐ�
YDOG\WL�VDYR�¿]LRORJLQLXV�SURFHVXV�>��@�

$WOLNWD� QHPDåDL� W\ULQơMLPǐ�� NXULXRVH� QDJULQơMDPDV�%55�
SRYHLNLV�PDåLQDQW�¿]LRORJLQĊ� ƳWDPSą��9LHQL� DXWRULDL� GDXJLDX�
GơPHVLR�VN\Uơ�WLULDPLHVLHPV��WXULQWLHPV�ãLUGLHV�LU�NUDXMDJ\VOLǐ�
VLVWHPRV� VXWULNLPǐ�� NLWL� ±� SDWLULDQWLHPV� GLGHVQƳ� VWUHVą� DU�
NHQþLDQWLHPV�OơWLQƳ�VNDXVPą��0F*UDG\���������.KDQQD�EHL�NW��
DXWRULǐ� DWOLNWL� W\ULPDL� URGR�� MRJ�� WDLNDQW� ãƳ�PHWRGą�� VXPDåơMD�
NUDXMR� VSDXGLPDV�� SUDNDLWR� OLDXNǐ� DNW\YXPDV� �ãƳ� SDUDPHWUą�
URGR� RGRV� HOHNWULQLV� DNW\YXPDV��� NXULV� \UD� SURSRUFLQJDV�
VLPSDWLQơV� QHUYǐ� VLVWHPRV� DNW\YXPXL�� UDXPHQǐ� ƳWDPSD��
QHULPDV��SDGLGơMD�SLUãWǐ�WHPSHUDWǌUD�>������@�

'DXJXPRV�DXWRULǐ�W\ULPDL�EXYR�DWOLNWL�VX�VHUJDQþLDLVLDLV�WDP�
WLNURPLV�OLJRPLV��GDåQLDXVLDL�VX�WXULQþLDLV�ãLUGLHV�LU�NUDXMDJ\VOLǐ�
VLVWHPRV�VXWULNLPǐ��SDWLULDQþLDLV�VNDXVPą��QHULPą��GHSUHVLMą�LU�
NW��>��������������@��7DLNDQW�ãLą�WHFKQLNą��QRUPDOL]XRMDVL�ãLUGLHV�
LU� NUDXMDJ\VOLǐ� VLVWHPRV� URGLNOLDL� �VXPDåơMD� ãLUGLHV� ULWPDV��
SXOVR� GDåQLV�� NUDXMR� VSDXGLPDV��� R� WDL� \SDþ� VYDUEX� J\GDQW�
KLSHUWHQ]LMą�LU�NLWDV�ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�OLJDV��QHV��
YHLNLDQW�VWUHVXL��SLUPLDXVLD�VXUHDJXRMD�ãLUGLHV� LU�NUDXMDJ\VOLǐ�
VLVWHPD�>��@��'DWH\��������QDJULQơMR�VWUHVR�VąVDMDV�VX�DXNãWX�
NUDXMRVSǌGåLX��7\ULPDV�SDURGơ�� MRJ�SR� UHODNVDFLMRV�PRN\Pǐ�
VWDWLVWLãNDL� UHLNãPLQJDL� VXPDåơMR� VLVWROLQLV� LU� GLDVWROLQLV�

NUDXMRVSǌGLV� EHL� RGRV� HOHNWULQLV� DNW\YXPDV��+DZNLQQV��+DUW�
������� EHL� %DUWRQ�� %ODQFKDUG� ������� QDJULQơMR� UHODNVDFLMRV�
LU� VNDXVPR� VąVDMDV�� âLH� DXWRULDL� WHLJLD�� MRJ�� WDLNDQW� %55��
WLULDPLHML� LãPRNVWD� VXPDåLQWL� SVLFKR¿]LRORJLQƳ� VXMDXGLQLPą�
LU� SDODLSVQLXL� NHLVWL� VNDXVPą�� .KDQQD� LU� NLWL� DXWRULDL� �������
EHL� .DSSHV� ������� GLUER� VX� GYLHP� VNLUWLQJRPLV� UHODNVDFLMǐ�
WHFKQLNRPLV�� âLǐ� DXWRULǐ� WHLJLPX�� SURJUHVXRMDQWL� UDXPHQǐ�
UHODNVDFLMD� HIHNW\YLDX� VXPDåLQD� ¿]LRORJLQƳ� URGLNOƳ�� SY]���
SXOVR� GDåQƳ�� R�%55� HIHNW\YLDX� YHLNLD� SVLFKLNRV� SDUDPHWUXV��
SY]��� QHULPą� >��@��7DþLDX�.DSSHV� ������� WHLJLD�� MRJ� DEL� ãLRV�
DWVLSDODLGDYLPR� WHFKQLNRV� \UD� YLHQRGDL� HIHNW\YLRV� PDåLQDQW�
UDXPHQǐ�ƳWDPSą�LU�GLGLQDQW�SLUãWǐ�WHPSHUDWǌUą�>��@��

/LWHUDWǌURMH� SDWHLNLDPD� GDXJ� QXRPRQLǐ� DSLH� UHODNVDFLMRV�
WHFKQLNǐ�SRYHLNƳ�¿]LRORJLQHL�EHL�SVLFKRORJLQHL�åPRJDXV�EǌNOHL��
'DXJHOLR�DXWRULǐ�WHLJLPX��%55�HIHNW\YL�PDåLQDQW�¿]LRORJLQLXV�
LU� SVLFKRORJLQLXV� URGLNOLXV�� WDþLDX�� DWOLNXV� OLWHUDWǌURV� DQDOL]Ċ��
JDOLPD� WHLJWL�� MRJ� QH� YLVǐ� DXWRULǐ� DWOLNWL� W\ULPDL� \UD� LãVDPǌV�
LU� WHQNLQD� YLVDV� WRNLHPV� W\ULPDPV� NHOLDPDV� VąO\JDV�� 'DWH\�
��������DWOLNGDPDV� W\ULPą��SXLNLDL�NRQWUROLDYR� MR�VąO\JDV�� WXR�
WDUSX� 0F*UDG\� ������� W\ULPH� QHDLãNX�� NRNƳ� SRYHLNƳ� W\ULPR�
UH]XOWDWDPV� JDOơMR� GDU\WL� YDUWRMDPL� PHGLNDPHQWDL�� WDLS� SDW�
W\ULPH� QHEXYR� O\JLQDPRVLRV� JUXSơV�� NDLS� LU� .DSSHV� ��������
5HHG��6DVORZ��������DWOLNWXRVH�W\ULPXRVH��+DZNLQV�LU�+DUW������
P��W\ULPR�ULERWXPDL�VXVLMĊ�VX�WLULDPǐMǐ�LPWLPL��,ã�ãLǐ�WUǌNXPǐ�
JDOLPH�VSUĊVWL��MRJ�QH�YLVL�W\ULPDL�DWOLNWL�NRN\ELãNDL��QHV�YLHQL�
DXWRULDL�W\ULPR�VąO\JDV�NRQWUROLXRMD�JHULDX��NLWL�SUDVþLDX�

7DLS� SDW� QH� YLVL� W\UơMDL� QXVWDWơ� VWDWLVWLãNDL� UHLNãPLQJXV�
VNLUWXPXV� PDåLQDQW� ¿]LRORJLQơV� ƳWDPSRV� URGLNOLXV�� .KDQQD�
LU� NLWǐ� DXWRULǐ� ������� GXRPHQLPLV�� SDO\JLQXV� VLVWROLQLR� LU�
GLDVWROLQLR� NUDXMRVSǌGåLR� URGLNOLXV� SR� ��� GLHQǐ� UHODNVDFLMRV�
PRN\PRVL�� QHQXVWDW\WD� VWDWLVWLãNDL� UHLNãPLQJǐ� VNLUWXPǐ��
VLVWROLQLV�NUDXMR�VSDXGLPDV�QHWJL�SDGLGơMR��:HEE�LU�NLWL�DXWRULDL�
������� WDLS� SDW� QHUDGR� VWDWLVWLãNDL� UHLNãPLQJDL� VXPDåơMXVLǐ�
SXOVR�GDåQLR�URGLNOLǐ�SR�UHODNVDFLMRV�PRN\Pǐ�

$SåYHOJXV� %55� SULWDLN\PR� JDOLP\EHV� PDåLQDQW�
¿]LRORJLQĊ� EHL� SVLFKRORJLQĊ� ƳWDPSą�� QXVSUĊVWD� DWOLNWL� W\ULPą�
VLHNLDQW� LãVLDLãNLQWL� ãLR� PHWRGR� HIHNW\YXPą� PDåLQDQW�
¿]LRORJLQLXV��RGRV�HOHNWULQƳ�DNW\YXPą��RGRV�WHPSHUDWǌUą��â6'�
LU� NYơSDYLPR� GDåQƳ�� LU� SVLFKRORJLQLXV� �VXEMHNW\YLDL� VXYRNWą�
UDXPHQǐ�ƳWDPSą��URGLNOLXV��

/LHWXYRMH� WRNLR� SREǌGåLR� W\ULPǐ� NRO� NDV� DWOLNWD� QHGDXJ��
7RGơO� \UD� DNWXDOX� SDQDJULQơWL�� NDLS� NLQWD� ¿]LRORJLQLDL� LU�
SVLFKRORJLQLDL�URGLNOLDL�WDLNDQW�VNLUWLQJDV�UHODNVDFLMRV�IRUPDV��

7<5,02�0(72',.$
)L]LRORJLQHL�WLULDPǐMǐ�EǌNOHL�WLUWL�EXYR�QDXGRMDPDV�Ä0LQG�

0HGLD³� DSDUDWDV� Ä1H;XV±��³� �2ODQGLMD��� Ä1H;XV±��³� \UD�
GHãLPWLHV�¿]LRORJLQLR�VWHEơMLPR�NDQDOǐ�LU�ELRJUƳåWDPRMR�U\ãLR�
SULHWDLVDV��NXULV�QDXGRMD�DQWURV�NODVơV�����Ä%OXHWRRWK³�EHYLHOLR��
GXRPHQǐ�DSVLNHLWLPR�EHL�DWPLQWLHV�NRUWHOLǐ�WHFKQRORJLMDV�>��@�

7\ULPR�PHWX�¿NVXRWL�¿]LRORJLQLDL�URGLNOLDL��
�� 2GRV� HOHNWULQLV� DNW\YXPDV� DUED� RGRV� JDOYDQLQơ� UHDNFLMD�
�2*5��� 0DWXRMDPDV� RGRV� HOHNWULQLV� ODLGXPDV� SHU� RGą��
GDåQLDXVLDL� SHU� SLUãWXV� DUED� GHOQą�� QHV� WHQ� \UD� GDXJLDX�
SUDNDLWR� OLDXNǐ�� 7\ULPR� PHWX� OHLGåLDPD� QHGLGHOơ�
�QHMDXþLDPD��HOHNWURV�VURYơ�LU�VWHELPD��NDLS�RGD�SUDOHLGåLD�
Wą�VURYĊ��6WUHVR�PHWX�VLPSDWLQơ�QHUYǐ�VLVWHPD�DNW\YXRMD�
GHOQXRVH� HVDQþLDV� SUDNDLWR� OLDXNDV�� QHV� SUDNDLWH� \UD�
GUXVNǐ��WDLJL��SUDNDLWDV�GLGLQD�RGRV�HOHNWULQƳ�ODLGXPą��7DLS�

0RNVOR�GDUEDL
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VDXVD� RGD� �UDP\EơV� EǌVHQRV�� \UD� PDåLDX� ODLGL� HOHNWURV�
VURYHL��W�\��2*5�URGPHQ\V�PDåHVQL��LU�DWYLUNãþLDL�±�VWUHVR�
EǌVHQRV� RGD� \UD� ODELDX� ODLGL� HOHNWURV� VURYHL�� WRGơO�2*5�
URGLNOLDL�\UD�DXNãWHVQL�>����������@��

�� 7HPSHUDWǌUD�� )LNVXRMDPDV� WHPSHUDWǌURV� SRN\WLV� UDQNRVH�
LU� SLUãWXRVH�� .DGDQJL� VLPSDWLQơ� QHUYǐ� VLVWHPD� VWUHVR�
PHWX� DSUǌSLQD� SDJULQGLQLXV� RUJDQXV� NUDXMX�� PDåLDX� MR�
WHQND� RGDL� LU� YLGDXV� RUJDQDPV�� Y\NVWD� NUDXMR� QXRSOǌGLV�
QXR�RGRV��\SDþ�QXR�NRMǐ� LU� UDQNǐ��GơO� WR� DWãąOD�JDOǌQơV��
WRGơO� � ¿NVXRMDPD� åHPHVQơ� WHPSHUDWǌUD�� LU� DWYLUNãþLDL� ±�
DWVLSDODLGDYLPR�EǌVHQRMH�WHPSHUDWǌUD�N\OD�>��@��

�� âLUGLHV� VXVLWUDXNLPǐ� GDåQLV� �â6'��� 0DWXRMDPDV� XåGơMXV�
HOHNWURGą� DQW� GRPLQXRMDQþLRV� UDQNRV� YLGXULQLRMR� SLUãWR��
(VDQW� VWUHVXL�� GơO� VLPSDWLQơV� QHUYǐ� VLVWHPRV� GRPLQDYLPR�
VXVLWUDXNLD�NUDXMDJ\VOLǐ�O\JLHML�UDXPHQ\V�LU�WDLS�VXPDåơMD�Mǐ�
VSLQGLV��WRGơO�SDN\OD�NUDXMRVSǌGLV�EHL�SDGDåQơMD�SXOVDV��LU�
DWYLUNãþLDL�±�DWVLSDODLGDYLPR�EǌVHQRMH�VXOơWơMD�>����������@��

�� .YơSDYLPR� GDåQLV�� .YơSDYLPR� GDåQƳ� NRQWUROLXRMD�
VPHJHQǐ�NDPLHQDV��NXULV�DWVDNLQJDV�Xå�NUDXMR�DSUǌSLQLPą�
GHJXRQLPL� LU� DQJOLHV� GLRNVLGR� NLHNƳ�� 9HLNLDQW� VWUHVXL��
åPRJDXV� RUJDQL]PXL� UHLNLD� GDXJLDX� GHJXRQLHV��
WRGơO� NYơSDYLPDV� SDVLGDUR� GDåQHVQLV�� LU� DWYLUNãþLDL� ±�
DWVLSDODLGXRMDQW�VXOơWơMD�>��@�
-��6��9HEVWHU��������VXNXUWDV�åPRJDXV�VLOXHWR�DWYDL]GDV�EXYR�

QDXGRMDPDV� VXEMHNW\YLDL� VXYRNWDL� UDXPHQǐ� ƳWDPSDL� ƳYHUWLQWL��
äPRJDXV�VLOXHWH�SDå\PơWD����UDXPHQǐ�JUXSLǐ��7LULDPǐMǐ�EXYR�
SUDãRPD� �� EDOǐ� VLVWHPRMH� ƳYHUWLQWL�� NLHN� ƳVLWHPSĊ� NLHNYLHQRV�
Lã� SDYDL]GXRWǐ� VULþLǐ� UDXPHQ\V�� 'LGHVQLV� EDOǐ� VNDLþLXV� URGR�
GLGHVQĊ� UDXPHQǐ� ƳWDPSą�� 6XEMHNW\YLDL� VXYRNWRV� UDXPHQǐ�
ƳWDPSRV�VNDOơV�.URQEDFKR�DOIRV�UHLNãPơ�±�������

'XRPHQǐ� DQDOL]ơ� DWOLNWD� QDXGRMDQW� VWDWLVWLQơV� DQDOL]ơV�
SDNHWą� Ä6366� ����� IRU� :LQGRZV³�� .LQWDPǐMǐ� VNLUVWLQLǐ�
QRUPDOXPXL� SDWLNULQWL� WDLN\WL� .ROPRJRURYR� ±� 6PLUQRYR� LU�
6KDSLUR���:LON�NULWHULMDL��9LGXUNLǐ�O\J\EơV�KLSRWH]ơPV�WLNULQWL�
WDLN\WDV� W�WHVW� NULWHULMXV� SULNODXVRPRPV� LPWLPV�� +LSRWH]ơV�
WLNULQDPRV�SDVLULQNXV�UHLNãPLQJXPR�O\JPHQƳ������

7,5,$0Ǐ-Ǐ�.217,1*(17$6
$SNODXVWD� LU� LãWLUWD� ��� �±�� NXUVR� 9\WDXWR� 'LGåLRMR�

XQLYHUVLWHWR�VWXGHQWǐ�����PHUJLQRV�LU����YDLNLQǐ��NXULǐ�DPåLXV�
±�QXR����LNL����PHWǐ��0HUJLQǐ�DPåLDXV�YLGXUNLV�±�����������
PHWǐ�� YDLNLQǐ� ±� ����������PHWǐ�� %55� JUXSơMH� ��� WLULDPLHML�
�Q ��� PHUJLQRV�� Q �� YDLNLQDL��� O\JLQDPRMRMH� JUXSơMH� ±� ���
��Q ���PHUJLQRV��Q ��YDLNLQDL��

'DO\YLDL� EXYR� DWULQNWL� SDWRJLRVLRV� DWUDQNRV� EǌGX��
,QWHUQHWX� 9\WDXWR� 'LGåLRMR� XQLYHUVLWHWR� VWXGHQWDPV� EXYR�
LãVLǐVWL�VNHOELPDL�DSLH�JDOLP\EĊ�GDO\YDXWL�UHODNVDFLMǐ�PRN\PR�
XåVLơPLPXRVH��'DO\YLǐ�EXYR�SUDãRPD�Lã�DQNVWR�XåVLUHJLVWUXRWL�
HOHNWURQLQLX� SDãWX� DUED� WHOHIRQX�� 8åVLơPLPXRVH� JDOơMR�
GDO\YDXWL� YLVL� QRULQW\V� VWXGHQWDL�� 7\ULPDV� EXYR� DWOLHNDPDV�
0HGLFLQRV� FHQWUH��'ơO� WHFKQLQLǐ� QHVNODQGXPǐ� GYLHP� W\ULPR�
GDO\YLDPV� EXYR� Xå¿NVXRWL� NODLGLQJL� 2*5� URGLNOLDL�� YLHQDP�
â6'�URGLNOLV��WDG�ãLH�ƳYHUþLDL�QHEXYR�ƳWUDXNWL�Ƴ�VNDLþLDYLPXV�

7<5,02�352&('ǋ5$
�����P��JHJXåơV�±�JUXRGåLR�PơQ��Y\NR�%55�XåVLơPLPDL�

�XåVLơPLPDV�EXYR�YHGDPDV�NLHNYLHQDP�DVPHQLXL�DWVNLUDL�SR�

YLHQą���
7LULDPLHVLHPV� DWY\NXV� SLUPą� NDUWą�� EXYR� DWOLHNDPDV�

SVLFKR¿]LRORJLQLV� W\ULPDV� EHL� GXRGDPD� XåSLOG\WL� DQNHWą��
7LULDPLHVLHPV�DWY\NXV�DQWUą�NDUWą��EXYR�DWOLHNDPD�DQDORJLãND�
SURFHGǌUD��WDþLDX�SR�NHWXULǐ�UHODNVDFLMRV�PRN\PR�XåVLơPLPǐ��
$QWUDVLV� W\ULPDV� EXYR� DWOLHNDPDV� SUDơMXV� ��������� GLHQRV�
SR� SDVNXWLQơV� UHODNVDFLMRV�� 7DUS� UHODNVDFLMRV� XåVLơPLPǐ� VX�
WLULDPDLVLDLV� VXVLWLQNDPD� YLHQą� DUED� GX� NDUWXV� SHU� VDYDLWĊ��
GDUDQW� NHOLǐ� GLHQǐ� SHUWUDXNą�� � 9LVǐ� JUXSLǐ� GDO\YLDPV�
SVLFKR¿]LRORJLQLR� W\ULPR� PHWX� SLUPLDXVLD� EXYR� PDWXRMDPL�
URGLNOLDL� SLUPąVLDV� �� PLQ�� �SUDGLQơ� EǌVHQD��� OHLGåLDQW�
WLULDPLHVLHPV� DGDSWXRWLV� SULH� W\ULPR� VąO\Jǐ� LU� DSOLQNRV��
SR� WR� PDWDYLPDV� WĊVơVL� GDU� ��� PLQ�� �DWVLSDODLGDYLPDV��� ,ã�
YLVR� W\ULPDV� WUXNR����PLQ��9LGXWLQLV� LQWHUYDODV�QXR�SLUPRMR�
SVLFKR¿]LRORJLQLR�W\ULPR�LNL�DQWURMR�EXYR�����������GLHQRV�

%LRJUƳåWDPRMR� U\ãLR� UHODNVDFLMRV� HLJD�� 3LUPLDXVLD��
VLHNLDQW�QXVWDW\WL�VXEMHNW\YLDL�VXYRNWRV�UDXPHQǐ�ƳWDPSRV�O\JƳ��
SULHã�NLHNYLHQą�XåVLơPLPą� LU�SR� MR�EXYR�GXRGDPD�XåSLOG\WL�
DQNHWą�VX�åPRJDXV�VLOXHWR�DWYDL]GX��3R�WR�WLULDPLHVLHPV�EXYR�
PDWXRMDPL�¿]LRORJLQLDL�SDUDPHWUDL��7LULDPǐMǐ�EXYR�SUDãRPD�
SDWRJLDL�ƳVLWDLV\WL�NơGơMH�VX�DWORãX�LU�DWVLSDODLGXRWL��NODXVDQWLV�
UDPLQDPRV� PX]LNRV� EHL� VWHELQW� DWSDODLGXRMDPąMƳ� YDL]GLQƳ�
HNUDQH��7LULDPLHML�JDOơMR�VWHEơWL�HNUDQH�VDYR�DWVLSDODLGDYLPR�
O\JƳ��)L]LRORJLQLDL�URGLNOLDL�EXYR�¿NVXRMDPL���±���PLQ��9LVǐ�
NHWXULǐ� XåVLơPLPǐ� HLJD� EXYR� WRNLD� SDWL�� 8åVLơPLPXV� YHGơ�
VSHFLDOLDL�WDP�SDUHQJWL�DVPHQ\V��

/\JLQDPRVLRV� JUXSơV� WLULDPLHVLHPV� QHEXYR� YHGDPL�
UHODNVDFLMǐ�XåVLơPLPDL�LU�PDWXRMDPD�UDXPHQǐ�ƳWDPSD��âLHPV�
WLULDPLHVLHPV�Ƴ�PHGLFLQRV�FHQWUą�UHLNơMR�DWY\NWL�WLN�GX�NDUWXV��
W�\��Ƴ�SLUPąMƳ�LU�DQWUąMƳ�SVLFKR¿]LRORJLQƳ�W\ULPą��

7<5,02�5(=8/7$7$,
7LULDQW�� NDLS� UHODNVDFLMRV� XåVLơPLPDL�� SDQDXGRMDQW�

ELRJUƳåWDPRMR� U\ãLR� DSDUDWą�� YHLNLD� SVLFKR¿]LRORJLQLXV�
SURFHVXV�� UHPLDQWLV� MDX� DWOLNWǐ� W\ULPǐ� GXRPHQLPLV� >���� ����
���� ��@�� EXYR� WLNLPDVL� DWVLSDODLGDYLPR� XåVLơPLPǐ� VXNHOWR�
¿]LRORJLQơV�ƳWDPSRV�PDåơMLPR��

6LHNLDQW� DSWLNWL� WUXPSDODLNLXV� VXEMHNW\YLDL� VXYRNWRV�
UDXPHQǐ� ƳWDPSRV� SRN\þLXV� UHODNVDFLMRV� JUXSơMH�� EXYR�
O\JLQDPL� ƳWDPSRV� URGLNOLDL� SULHã� LU� SR� � %55� XåVLơPLPR��
'XRPHQǐ� DQDOL]HL� WDLN\WDV� SRULQLV� W�WHVWDV�� %55� JUXSơMH�
WLULDPǐMǐ� VXEMHNW\YLDL� VXYRNWRV� UDXPHQǐ� ƳWDPSRV� UH]XOWDWDL�
SDWHLNLDPL���OHQWHOơMH���

��OHQWHOơMH�SDWHLNLDPL�GXRPHQ\V�URGR��MRJ�%55�WLULDPǐMǐ�
JUXSơMH� DSWLNWD� VWDWLVWLãNDL� UHLNãPLQJǐ� VNLUWXPǐ� O\JLQDQW�
VXEMHNW\YLDL�VXYRNWRV�ƳWDPSRV�URGLNOLXV�SULHã�UHODNVDFLMą�LU�SR�
MRV��S��������6WDWLVWLãNDL�UHLNãPLQJDL�VXPDåơMĊV�VXEMHNW\YLDL�
VXYRNWDV�UDXPHQǐ�ƳWDPSRV�O\JLV�DSWLNWDV�O\JLQDQW�YLVǐ�NHWXULǐ�
UHODNVDFLMǐ�GXRPHQLV�

6LHNLDQW� DSWLNWL� VXEMHNW\YLDL� VXYRNWRV� UDXPHQǐ�
ƳWDPSRV� URGLNOLǐ� LOJDODLNLXV� SRN\þLXV�� DWVLUDQGDQþLXV�
GơO� DWVLSDODLGDYLPR� XåVLơPLPǐ� SRYHLNLR�� EXYR� O\JLQDPL�
VXEMHNW\YLDL�VXYRNWRV�UDXPHQǐ�ƳWDPSRV�URGLNOLDL�SULHã�SLUPąMą�
LU�NHWYLUWąMą�UHODNVDFLMDV��$SGRURMDQW�GXRPHQLV��EXYR�WDLN\WDV�
SRULQLV�W�WHVWDV�

��OHQWHOơMH�SDWHLNLDPL�GXRPHQ\V�URGR��MRJ�%55�WLULDPǐMǐ�
JUXSơMH� VXEMHNW\YLDL� VXYRNWRV� UDXPHQǐ� ƳWDPSRV� ƳYHUþLDL�
VWDWLVWLãNDL�UHLNãPLQJDL�QHSDNLWR��S!������
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3VLFKR¿]LRORJLQLǐ�SRN\þLǐ��WDLNDQW�ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMRV�XåVLơPLPXV��ƳYHUWLQLPDV
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5HODNVDFLMRV�HLOơV�QXPHULV 5RGLNOLR�PDWDYLPR�ODLNDV�
DWVLSDODLGDYLPR�DWåYLOJLX

5DXPHQǐ�ƳWDPSRV�YLGXUNLV�
LU�VWDQGDUWLQLV�QXRNU\SLV
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5RGLNOLV 5RGLNOLR�YLGXUNLV�LU�VWDQGDUWLQLV�QXRNU\SLV 1 S
%LRJUƳåWDPRMR�U\ãLR�UHODNVDFLMD

�����5DXPHQǐ�ƳWDPSD�SULHã�SLUPąMą�UHODNVDFLMą ������������ ��
5DXPHQǐ�ƳWDPSD�SULHã�NHWYLUWąMą�UHODNVDFLMą ������������ ��
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��OHQWHOơ��)L]LRORJLQơV�ƳWDPSRV�URGLNOLǐ�SDO\JLQLPDV�SULHã�LU�SR�ELRJUƳåWDPRMR�U\ãLR�UHODNVDFLMRV�PRN\PR�XåVLơPLPǐ�FLNOR


�GLGHVQLV�RGRV�WHPSHUDWǌURV�VNDLþLXV�URGR�PDåHVQĊ�¿]LRORJLQĊ�ƳWDPSą�


�PDåHVQLV�VNDLþLXV�URGR�GLGHVQƳ�DWVLSDODLGDYLPR�O\JƳ�

7ROLDX� DSåYHOJVLPH� ¿]LRORJLQLǐ� URGLNOLǐ� SDUDPHWUXV��
QXVWDW\WXV� %55� JUXSơMH�� 6LHNLDQW� QXVWDW\WL�� NDLS� VNLULDVL�
¿]LRORJLQơV� ƳWDPSRV� URGLNOLDL� %55� XåVLơPLPǐ� PHWX�� EXYR�
WLULDPD�� NDLS� VNLULDVL� 2*5�� NǌQR� WHPSHUDWǌURV�� SXOVR� LU�
NYơSDYLPR�GDåQLR�URGLNOLǐ�ƳYHUþLDL�SLUPRMR�SVLFKR¿]LRORJLQLR�
W\ULPR� PHWX� QXR� ƳYHUþLǐ�� JDXWǐ� DQWURMR� SVLFKR¿]LRORJLQLR�
W\ULPR�PHWX��SR�UHODNVDFLMRV�PRN\Pǐ���%XYR�WDLNRPDV�SRULQLV�
W�WHVW�NULWHULMXV��*DXWL�GXRPHQ\V�SDWHLNLDPL���OHQWHOơMH�

�� OHQWHOơMH� SDWHLNLDPL� GXRPHQ\V� URGR�� MRJ� UHODNVDFLMRV��
SDQDXGRMDQW� ELRJUƳåWDPRMR� U\ãLR� DSDUDWą�� PRN\PR�
XåVLơPLPXRVH�GDO\YDYXVLǐ�WLULDPǐMǐ�2*5�LU�NǌQR�WHPSHUDWǌURV�
URGLNOLDL�SR�DWVLSDODLGDYLPR�XåVLơPLPǐ�VWDWLVWLãNDL�UHLNãPLQJDL�
VNLULDVL� �S�������� 6XPDåơMĊ� 2*5� URGLNOLDL� EHL� SDGLGơMXVL�
WHPSHUDWǌUD� VXVLMĊ� VX� WLULDPǐMǐ� SDGLGơMXVLX� DWVLSDODLGDYLPR�
O\JLX��6WDWLVWLãNDL�UHLNãPLQJǐ�ƳYHUþLǐ�â6'�LU�NYơSDYLPR�GDåQLR�
ƳYHUþLǐ�SR�DWVLSDODLGDYLPR�PRN\Pǐ�QHQXVWDW\WD��S!������
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$SåYHOJVLPH� UH]XOWDWXV�� JDXWXV� O\JLQDPRMRMH� JUXSơMH��
âLRMH� JUXSơMH� WDLS� SDW� EXYR� O\JLQDPL� ¿]LRORJLQLǐ� URGLNOLǐ�
ƳYHUþLDL� SLUPRMR� SVLFKR¿]LRORJLQLR� W\ULPR�PHWX� VX� ƳYHUþLDLV��
JDXWDLV�DQWURMR�SVLFKR¿]LRORJLQLR�W\ULPR�PHWX��%XYR�WDLNRPDV�
SRULQLV�W�WHVW�NULWHULMXV��*DXWL�GXRPHQ\V�SDWHLNLDPL���OHQWHOơMH�

�� OHQWHOơMH� SDWHLNLDPL� GXRPHQ\V� URGR�� MRJ� O\JLQDPRVLRV�
JUXSơV� WLULDPǐMǐ� NYơSDYLPR� GDåQLR� URGLNOLDL� VWDWLVWLãNDL�
UHLNãPLQJDL� DXJR� �S��������� O\JLQDQW� VX� DQWURMR� W\ULPR�
NYơSDYLPR� URGLNOLDLV�� .LWL� ¿]LRORJLQLǐ� URGLNOLǐ� ƳYHUþLDL�
SLUPRMR�W\ULPR�PHWX�QXR�ƳYHUþLǐ��JDXWǐ�DQWURMR�W\ULPR�PHWX��
VWDWLVWLãNDL� UHLNãPLQJDL� QHVLVNLULD� �S!������� SDVWHEơWD� WLN�
VWDWLVWLãNDL� UHLNãPLQJR� VNLUWXPR� WHQGHQFLMD� �S �������� .ǌQR�
WHPSHUDWǌUD� DQWURMR� W\ULPR�PHWX�EXYR�DXNãWHVQơ� O\JLQDQW� VX�
SLUPXRMX��

$SLEHQGULQĊ� DELHMǐ� JUXSLǐ� UH]XOWDWXV�� JDOLPH� WHLJWL��
MRJ� UHODNVDFLMRV� PRN\PDV� �%55�� PDåLQD� VLPSDWLQơV� QHUYǐ�
VLVWHPRV� DNW\YXPą�� WDL� VXVLMĊ� VX� GLGHVQLX� DWVLSDODLGDYLPR�
O\JLX��WXR�WDUSX�O\JLQDPRMRMH�JUXSơMH�QHXå¿NVXRWD�¿]LRORJLQơV�
ƳWDPSRV�VXPDåơMLPR��QHWJL�SULHãLQJDL�±�QXVWDW\WDV�VWDWLVWLãNDL�
UHLNãPLQJDL�SDGLGơMĊV�NYơSDYLPR�GDåQLV�

5(=8/7$7Ǐ�$37$5,0$6
âLR� W\ULPR� PHWX� EXYR� WLNLPDVL�� MRJ� VX� NLHNYLHQX� %55�

XåVLơPLPX� ODYơV� WLULDPǐMǐ� DWVLSDODLGDYLPR� ƳJǌGåLDL�� WRGơO�
VXEMHNW\YLDL� VXYRNWD� UDXPHQǐ� ƳWDPSD� PDåơV�� 7\ULPR� PHWX�
QXVWDW\WD��MRJ�VXEMHNW\YLDL�VXYRNLDPD�UDXPHQǐ�ƳWDPSD�VXPDåơMR�
NLHNYLHQR�%55� XåVLơPLPR�PHWX�� âLą� SULHODLGą� SDWYLUWLQD� MDX�
DWOLNWǐ� W\ULPǐ� DXWRULDL� >���� ���� ��@��7DþLDX� WLULDQW�� NDLS� NLQWD�

VXEMHNW\YLDL� VXYRNWD� UDXPHQǐ� ƳWDPSD� SR� %55� XåVLơPLPǐ�
FLNOR��UDXPHQǐ�ƳWDPSRV�URGLNOLDL�EXYR�PDåHVQL��EHW�VWDWLVWLãNDL�
UHLNãPLQJǐ�VNLUWXPǐ�QHUDVWD��7DL�JDOLPH�VLHWL�VX�WXR��MRJ�%55�
QơUD� WLHVLRJLDL� QXNUHLSWD� Ƴ� UDXPHQǐ� ƳWDPSRV� SRN\þLXV�� WRGơO�
VXQNLDX�DSWLNWL�VXEMHNW\YLDL�VXYRNWRV�UDXPHQǐ�ƳWDPSRV�URGLNOLR�
NLWLPXV�� âLV� PHWRGDV� ODELDX� UHLNDODXMD� SVLFKRORJLQLǐ� ƳJǌGåLǐ�
ODYLQLPR��1RULQW�SDVLHNWL�LOJDODLNLǐ�UDXPHQǐ�ƳWDPSRV�SRN\þLǐ��
JDOEǌW��UHLNơWǐ�LQWHQV\YHVQLR�UHODNVDFLMRV�PRN\PRVL�FLNOR�

7LULDQW�� NDLS�%55�XåVLơPLPDL� YHLNLD� SVLFKR¿]LRORJLQLXV�
SURFHVXV��UHPLDQWLV�MDX�DWOLNWǐ�W\ULPǐ�GXRPHQLPLV�>����������@��
EXYR�WLNLPDVL�DWVLSDODLGDYLPR�XåVLơPLPǐ�VXNHOWR�¿]LRORJLQơV�
ƳWDPSRV�PDåơMLPR��7\ULPR�PHWX�QXVWDW\WD��MRJ�%55�WLULDPǐMǐ�
JUXSơMH� SR� UHODNVDFLMRV� PRN\Pǐ� VWDWLVWLãNDL� UHLNãPLQJDL�
VXPDåơMR� 2*5� URGLNOLDL� EHL� SDGLGơMR� NǌQR� WHPSHUDWǌURV�
ƳYHUþLDL�� R� WDL� URGR� ¿]LRORJLQơV� ƳWDPSRV� VXPDåơMLPą� SR�
UHODNVDFLMRV� PRN\PR� FLNOR�� 7DL�� NDG� %55� XåVLơPLPǐ� PHWX�
EXYR� QXVWDW\WDV� 2*5� VXPDåơMLPDV� EHL� NǌQR� WHPSHUDWǌURV�
URGLNOLR� SDGLGơMLPDV�� SDWYLUWLQD� MDX� DWOLNWǐ� W\ULPǐ� DQDORJLãNL�
GXRPHQ\V� >���� ���� ���� ���� ���� ��@�� âLV� W\ULPDV� URGR� UHDOǐ�
¿]LRORJLQLǐ� URGLNOLǐ� VXPDåơMLPą�� QHV� O\JLQDPRMRMH� JUXSơMH�
QHUDVWD� VWDWLVWLãNDL� UHLNãPLQJǐ� SRN\þLǐ�� NXULH� URG\Wǐ�
¿]LRORJLQơV�ƳWDPSRV�VXPDåơMLPą��

7DL�� MRJ� %55� JUXSơMH� QHXå¿NVXRWD� â6'� VXPDåơMLPR��
SULHãWDUDXMD� MDX� DWOLNWǐ� W\ULPǐ� >���� ���� ���� ��@� GXRPHQLPV��
'DXJHO\MH�DQDOL]XRWǐ�W\ULPǐ�WLULDPLHML�SDSUDVWDL�WXUơMR�ãLUGLHV�
LU� NUDXMDJ\VOLǐ� VLVWHPRV� VXWULNLPǐ� EHL� ãLUGLHV� LU� NUDXMDJ\VOLǐ�
OLJǐ� UL]LNRV� YHLNVQLǐ�� .DGDQJL� ãLDPH� W\ULPH� WLULDPLHML� EXYR�
QXR����LNL����PHWǐ��JDOLPD�PDQ\WL��MRJ�GơO�Mǐ�VąO\JLQDL�MDXQR�
DPåLDXV� â6'� \UD� PDåHVQLV� LU� MLH� WXUL� PDåLDX� ãLUGLHV� EHL�

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



NUDXMDJ\VOLǐ�VLVWHPRV�VXWULNLPǐ�QHL�DQDOL]XRWǐ�W\ULPR�GDO\YLǐ��
JDOEǌW�� WRGơO� ãLR� W\ULPR� WLULDPLHVLHPV� VXQNLDX� DSWLNWL� â6'�
SRN\þLXV��$QDOL]XRMDQW� OLWHUDWǌUą�� SDY\NR� UDVWL� SRUą� W\ULPǐ��
NXULXRVH�WDLS�SDW�QHUDVWD�VWDWLVWLãNDL�UHLNãPLQJDL�VXPDåơMXVLǐ�
â6'� URGLNOLǐ� SR� DWVLSDODLGDYLPR� PRN\Pǐ� >���� ��@�� WDþLDX�
WRNLHPV� UH]XOWDWDPV� ƳWDNRV� JDOơMR� WXUơWL� WDL�� MRJ� YLHQDV� Lã�
W\ULPǐ� EXYR� SLORWLQLV� LU� MDPH� SDVLULQNWD� QHGLGHOơ� WLULDPǐMǐ�
LPWLV��R�NLWR�W\ULPR�DXWRULDL�SR�NHOHULǐ�PHWǐ�W\ULPą�SDNDUWRMR�
LU�QXVWDWơ�VWDWLVWLãNDL�UHLNãPLQJDL�VXPDåơMXVLXV�â6'�URGLNOLXV�
SR� UHODNVDFLMRV� PRN\Pǐ�� ƲGRPX� LU� WDL�� MRJ� %55� JUXSơMH�
QHUDVWD� VWDWLVWLãNDL� UHLNãPLQJǐ� NYơSDYLPR� GDåQLR� VNLUWXPǐ��
R� O\JLQDPRMRMH� JUXSơMH� QXVWDW\WDV� VWDWLVWLãNDL� UHLNãPLQJDL�
SDGLGơMĊV�NYơSDYLPR�GDåQLV��JDOEǌW��WDL�URGR�GLGHVQƳ�WLULDPǐMǐ�
ƳVLWHPSLPR�O\JƳ��*DOEǌW��WDL�JDOLPD�VLHWL�VX�WXR��MRJ�O\JLQDPRVLRV�
JUXSơV�WLULDPLHML�WXUơMR�WLN�GX�VXVLWLNLPXV�LU�W\ULPR�UH]XOWDWDPV�
ƳWDNRV� JDOơMR� WXUơWL� QDXMD�� QHSDåƳVWDPD� DSOLQND�� 'ơO� PDåR�
VXVLWLNLPǐ�VNDLþLDXV�WLULDPLHML��JDOEǌW��VXQNLDX�DGDSWDYRVL�SULH�
QHƳSUDVWǐ�DSOLQNRV�VąO\Jǐ��

7\ULPDV� SDURGơ�� MRJ� %55� PDåLQD� 2*5� URGLNOLXV� EHL�
GLGLQD�NǌQR�WHPSHUDWǌUą�SHULIHULMRMH��âL�UHODNVDFLMRV�WHFKQLND�
\UD�SDSUDVWD��MD�OHQJYD�QDXGRWLV��-L�JDOL�EǌWL�OHQJYDL�DGDSWXRWD�

GDUELQơMH�DSOLQNRMH��NDL�åPRQơV�GLUED� ƳWHPSWRPLV�VąO\JRPLV��
7DLS�SDW�ãL�DWVLSDODLGDYLPR�WHFKQLND�JDOL�EǌWL�WDLNRPD�NDUWX�VX�
NLWRPLV� LQWHUYHQFLMRV� SULHPRQơPLV� J\GDQW� ƳYDLULDV� NOLQLNLQHV�
EǌNOHV��

%ǌWǐ� JDOLPD� SDPLQơWL� LU� NHOHWą� ãLR� GDUER� WUǌNXPǐ��7DP�
WLNUL� ULERWXPDL� \UD� VXVLMĊ� VX� WLULDPǐMǐ� DPåLXPL�� QHV� W\ULPH�
GDO\YDYR� DVPHQ\V� QXR� ��� LNL� ��� PHWǐ�� 7\ULPR� UH]XOWDWDL�
DWVSLQGL�WLN�MDXQǐ�åPRQLǐ�SRSXOLDFLMą��%H�WR��W\ULPH�GDO\YDYR�
WLN� VYHLNL� DVPHQ\V�� WRGơO� UHLNDOLQJL� WROHVQL� W\ULPDL�� QRULQW�
ODELDX�DWVNOHLVWL�DQDOL]XRMDPXV�UHLãNLQLXV�

,â9$'26
7LULDPǐMǐ�� GDO\YDYXVLǐ� %55� PRN\PR� XåVLơPLPXRVH��

VXEMHNW\YLDL� VXYRNWD� UDXPHQǐ� ƳWDPSD� UHODNVDFLMRV� PHWX�
VXPDåơMR�� WDþLDX� SR� UHODNVDFLMRV� PRN\PR� FLNOR� VWDWLVWLãNDL�
UHLNãPLQJDL� QHSDNLWR�� 3R� NHWXULǐ� UHODNVDFLMRV� XåVLơPLPǐ��
WDLNDQW�%55��VWDWLVWLãNDL�UHLNãPLQJDL�VXPDåơMR�2*5�URGLNOLDL�
EHL� SDGLGơMR� NǌQR� WHPSHUDWǌUD�� R� WDL� URGR� GLGHVQƳ� WLULDPǐMǐ�
DWVLSDODLGDYLPą��3R�%55�XåVLơPLPǐ�FLNOR�â6'�LU�NYơSDYLPR�
GDåQLR�URGLNOLDL�VWDWLVWLãNDL�UHLNãPLQJDL�QHSDNLWR�

0RNVOR�GDUEDL

/,7(5$7ǋ5$

��� *UDNDXVNDV��ä��6WUHVDV�LU�HOJHVLR�VDYLUHJXOLDFLMD��WHRULQơV�VąYHLNRV�SUREOHPRV����3VLFKRORJLMD��±�
����������S���������

��� $XWXNDLWơ��0���9DOLFNDV�*��.DULǐ�SDWLULDPR�VWUHVR�LU�MR�ƳYHLNRV�\SDWXPDL����3VLFKRORJLMD��±�������
����S�����±����

��� *UDNDXVNDV��ä��9HQJLPR� �� VLHNLPR�PRW\YDFLMRV� LU� SVLFKRORJLQLR� VWUHVR�EHL� MR� ƳYHLNRV� U\ã\V� ���
3VLFKRORJLMD��±�����������S�����±����

��� 6SHQFH�� -�'��� %DUQHWW�� 3�$��� /LQGHQ��:��� 5DPVGHQ�� 9��� 7DHQ]HU�� 3�� /LIHVW\OH� PRGL¿FDWLRQV� WR�
SUHYHQW� DQG� FRQWURO� K\SHUWHQVLRQ�� ��� 5HFRPPHQGDWLRQV� RQ� VWUHVV� PDQDJHPHQW� ��� &DQDGLDQ�
0HGLFDO�$VVRFLDWLRQ�-RXUQDO�±������������S��������

��� 5DXVFK��6��0���*UDPOLQJ��6��(���$XHUEDFK��6��0��(IIHFWV�RI�D�6LQJOH�6HVVLRQ�RI�/DUJH�*URXS�
0HGLWDWLRQ� DQG�3URJUHVVLYH�0XVFOH�5HOD[DWLRQ�7UDLQLQJ� RQ� 6WUHVV�5HGXFWLRQ��5HDFWLYLW\�� DQG�
5HFRYHU\��,QWHUQDWLRQDO�-RXUQDO�RI�6WUHVV�0DQDJHPHQW��±��������������S�����±����

��� .MHOOJUHQ�� $��� %RRG�� 6�$��� $[HOVVRQ�� .��� 1RUODQGHU�� 7��� 6DDWFLRJOX�� )�� :HOOQHVV� WKURXJK� D�
FRPSUHKHQVLYH�<RJLF�EUHDWKLQJ�SURJUDP�±�$�FRQWUROOHG�SLORW�WULDO����%0&�&RPSOHPHQWDU\�DQG�
$OWHUQDWLYH�0HGLFLQH��±���������������S��������

��� $OH[DQGHU��&�1���6ZDQVRQ�*�&���5DLQIRUWK�0�9��HW�DO��(IIHFWV�RI�WKH�7UDQVFHQGHQWDO�0HGLWDWLRQ�
SURJUDP� RQ� VWUHVV� UHGXFWLRQ�� KHDOWK�� DQG� HPSOR\HH� GHYHORSPHQW��$� SURVSHFWLYH� VWXG\� LQ� WZR�
RFFXSDWLRQDO�VHWWLQJV����$Q[LHW\��6WUHVV�DQG�&RSLQJ��$Q�,QWHUQDWLRQDO�-RXUQDO������������S�����±
����

��� *RãWDXWDV��$���*XVWDLQLHQơ��/���3HUPLQDV��$���LU�NW��.UDXMRVSǌGåLR�NLWLPDL�WDLNDQW�DQNVW\YRVLRV�
SVLFKRORJLQơV� UHDELOLWDFLMRV�SULHPRQHV�VWDFLRQDUR�VąO\JRPLV� ���0HGLFLQRV� WHRULMD� LU�SUDNWLND��±�
��������������S����������

��� &XVXPDQR��-�$���5RELQVRQ��6�(��7KH�6KRUW�WHUP�3V\FKRSK\VLRORJLFDO�(IIHFWV�RI�+DWKD�<RJD�DQG�
3URJUHVVLYH�5HOD[DWLRQ�RQ�)HPDOH�-DSDQHVH�6WXGHQWV� ���$SSOLHG�3V\FKRORJ\��±��������������S��
������

���� 5DXE�� -�$��3V\FKRSK\VLRORJLF� HIIHFWV�RI�KDWKD�\RJD�RQ�PXVFXORVNHOHWDO� DQG�FDUGLRSXOPRQDU\�
IXQFWLRQ��$� OLWHUDWXUH� UHYLHZ� ��� -RXUQDO� RI�$OWHUQDWLYH� DQG�&RPSOHPHQWDU\�0HGLFLQH�� ±� ������
������S�����������

���� 6FKHOO��)�-���$OOROLR��%���6FKRQHFNH��2�:��3K\VLRORJLFDO�DQG�SV\FKRORJLFDO�HIIHFWV�RI�+DWKD�<RJD�
H[HUFLVH�LQ�KHDOWK\�ZRPHQ����,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKRVRPDWLFV��±��������������S���������

���� :H\GHUW��-��$��6KDSLUR��'��(���$FUD��6��$��HW�DO��(YDOXDWLRQ�RI�JXLGHG�LPDJHU\�DV�WUHDWPHQW�IRU�
UHFXUUHQW�DEGRPLQDO�SDLQ�LQ�FKLOGUHQ��D�UDQGRPL]HG�FRQWUROOHG�WULDO����%0&�3HGLDWULFV��±�������
�������S�����������

���� 0F*UDG\�� $�� 3V\FKRSK\VLRORJLFDO� )RXQGDWLRQV� RI� WKH� 0LQG�%RG\� 7KHUDSLHV�� ,Q�� 0RVV� '���
0F*UDG\�$��� 'DYLHV�7�&���:LFNUDPDVHNHUD� ,�� �HGV���� +DQGERRN� RI�0LQG�%RG\�0HGLFLQH� IRU�
3ULPDU\�&DUH��/RQGRQ��7KRXVDQG�2DNV���������S�������

���� %ǌWD��$���6WDQNXV��$���äXNDXVNDV��$����������âLUGLHV�ULWPR�YDULDELOXPDV�UHODNVDFLMRV�VX�YDOGRPX�
NYơSDYLPX�PHWX����/LHWXYRV�PHGLFLQD��±�������S��������

���� äHPDLW\Wơ� '�� âLUGLHV� ULWPR� DXWRQRPLQLV� UHJXOLDYLPDV�� PHFKDQL]PDL�� YHUWLQLPDV�� NOLQLNLQơ�
UHLNãPơ����.DXQDV��.0$�������

���� %ǌWD�$��3VLFKRORJLQLV�WHVWDYLPDV�LU�UHDELOLWDFLMD����6YHLNDWD��±����������S��������

���� .ZHNNHERRP��.��/���*UHWDUVGRWWLU��(��6\VWHPDWLF�5HYLHZ�RI�5HOD[DWLRQ�,QWHUYHQWLRQV�IRU�3DLQ����
-RXUQDO�RI�1XUVLQJ�6FKRODUVKLS��±���������������S����������

���� /RKDXV�� $��� .OHLQ�+H�OLQJ�� -�� 5HOD[DWLRQ� LQ� &KLOGUHQ�� (IIHFWV� RI� ([WHQGHQ� DQG� ,QWHQVL¿HG�
7UDLQLQJ����3V\FKRORJ\�DQG�+HDOWK��±���������������S�����±����

���� 6FKZDW]��0�6���$QGUDVLN��)��%LRIHHGEDFN��D�SUDFWLWLRQHUµV�JXLGH���UG�HG����1HZ�<RUN��*XLOIRUG�
3UHVV�������

���� &DOGHURQ��.�6���7KRPSVRQ��:�:��%LRIHHGEDFN�UHOD[DWLRQ�WUDLQLQJ��$�UHGLVFRYHUHG�0LQG�%RG\�
WRRO�LQ�3XEOLF�+HDOWK����$PHULFDQ�-RXUQDO�RI�+HDOWK�6WXGLHV��±��������������S����������

���� 0F*UDG\��$��(IIHFWV�RI�JURXS�UHOD[DWLRQ�WUDLQLQJ�DQG�WKHUPDO�ELRIHHGEDFN�RQ�EORRG�SUHVVXUH�DQG�
UHODWHG�SK\VLRORJLFDO�DQG�SV\FKRORJLFDO�YDULDEOHV�LQ�HVVHQWLDO�K\SHUWHQVLRQ����%LRIHHGEDFN�DQG�
VHOI�UHJXODWLRQ��±��������������S��������

���� .DSSHV��%�0��6HTXHQFH� HIIHFWV� RI� UHOD[DWLRQ� WUDLQLQJ��(0*�DQG� WHPSHUDWXUH� ELRIHHGEDFN� RQ�
DQ[LHW\�V\PSWRP�UHSRUW��DQG�VHOI�FRQFHSW����-RXUQDO�RI�&OLQLFDO�3V\FKRORJ\��±���������������S��
���������

���� .KDQQD��$���3DXO��0���6DQGKX��-�6��(I¿FDF\�RI�WZR�UHOD[DWLRQ�WHFKQLTXHV�LQ�UHGXFLQJ�SXOVH�UDWH�
DPRQJ�KLJKO\�VWUHVVHG�IHPDOHV����&DOLFXW�0HGLFDO�-RXUQDO��������������S��������

���� 'DWH\��.��.��5ROH�RI�ELRIHHGEDFN�WUDLQLQJ�LQ�K\SHUWHQVLRQ�DQG�VWUHVV����-RXUQDO�RI�SRVWJUDGXDWH�
PHGLFLQH����������������S��������

���� %DUWRQ�.�$���%ODQFKDUG�(�%��7KH�)DLOXUH�RI�,QWHQVLYH�6HOI�5HJXODWRU\�7UHDWPHQW�:LWK�&KURQLF�
'DLO\�+HDGDFKH��$�3URVSHFWLYH�6WXG\� ���$SSOLHG�3V\FKRSK\VLRORJ\�DQG�%LRIHHGEDFN��±�������
��������S����������

���� +DZNLQV��6�5���+DUW��'�$��7KH�8VH�RI�7KHUPDO�%LRIHHGEDFN�LQ�WKH�7UHDWPHQW�RI�3DLQ�$VVRFLDWHG�
:LWK� (QGRPHWULRVLV�� 3UHOLPLQDU\� )LQGLQJV� ��� $SSOLHG� 3V\FKRSK\VLRORJ\� DQG� %LRIHHGEDFN�� ��
�������S����������

���� 6WDQNXV��$���%ǌWD��$���0HLåLHQơ��5���äXNDXVNDV��$��5HODNVDFLMRV�VX�YDOGRPX�NYơSDYLPX�SRYHLNLV�
VHUJDQþLǐ�LãHPLQH�ãLUGLHV�OLJD�ãLUGLHV�ULWPR�YDULDELOLãNXPXL����0HGLFLQD��±��������������S������
����

���� 0LQG�0HGLD�%�9���������������8VHU�PDQXDO�IRU�1H;XV�����S��������

���� :KLWH�� -��0��� 3RUWK�&��0�� 3K\VLRORJLFDO�0HDVXUHPHQW� RI� WKH� 6WUHVV�5HVSRQVH�� ,Q��5LFH�9�+��
�(G����+DQGERRN�RI�VWUHVV��&RSLQJ��DQG�+HDOWK��,PSOLFDWLRQV�IRU�1XUVLQJ�5HVHDUFK��7KHRU\�DQG�
3UDFWLFH����/RQGRQ��7KRXVDQG�2DNV���������S�������

���� 9RJHOH��&��6HUXP�/LSLG�&RQFHQWUDWLRQV��+RVWLOLW\�DQG�&DUGLRYDVFXODU�5HDFWLRQV�WR�0HQWDO�6WUHVV�
���,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKRSK\VLRORJ\�������������S�����������

���� 6WDQNXV�$��)D]LQơ�RGRV�JDOYDQLQơ�UHDNFLMD�NDLS�&16�ƳVLWHPSLPR�LQGLNDWRULXV����%LRPHGLFLQLQơ�
LQåLQHULMD��WDUSWDXWLQơV�NRQIHUHQFLMRV�SUDQHãLPǐ�PHGåLDJD��.DXQDV��.78��������S�������

���� 5HHG��0���6DVORZ��&��7KH�HIIHFWV�RI�UHOD[DWLRQ�LQVWUXFWLRQV�DQG�(0*�ELRIHHGEDFN�RQ�WHVW�DQ[LHW\��
JHQHUDO�DQ[LHW\��DQG�ORFXV�RI�FRQWURO����-RXUQDO�RI�&OLQLFDO�3V\FKRORJ\��±��������������S����������

���� :HEE��0���%HFNVWHDG��-���0HLQLQJHU��-���5RELQVRQ��6��6WUHVV�0DQDJHPHQW�IRU�$IULFDQ�$PHULFDQ�
:RPHQ�:LWK�(OHYDWHG�%ORRG�3UHVVXUH��$�3LORW�6WXG\����%LRORJLFDO�5HVHDUFK�IRU�1XUVLQJ���������
������S����������

���� %ODQFKDUG�� (�%��� $SSHOEDXP�� .�$��� 5DGQLW]�� &�/�� HW� DO�� 3ODFHER�&RQWUROOHG� (YDOXDWLRQ� RI�
$EEUHYLDWHG� 3URJUHVVLYH� 0XVFOH� 5HOD[DWLRQ� DQG� RI� 5HOD[DWLRQ� &RPELQHG� :LWK� &RJQLWLYH�
7KHUDS\�LQ�WKH�7UHDWPHQW�RI�7HQVLRQ�+HDGDFKH����-RXUQDO�RI�&RQVXOWLQJ�DQG�&OLQLFDO�3V\FKRORJ\��
±��������������S����������

���� 3DZORZ�� /��$��� -RQHV�� *�� (�� 7KH� ,PSDFW� RI�$EEUHYLDWHG� 3URJUHVVLYH� 0XVFOH� 5HOD[DWLRQ� RQ�
6DOLYDU\� &RUWLVRO� DQG� 6DOLYDU\� ,PPXQRJOREXOLQ� $� �V,J$�� ��� $SSOLHG� 3V\FKRSK\VLRORJ\� DQG�
%LRIHHGEDFN��±��������������S������±�����

���� /RKDXV�� $��� .OHLQ�+H�OLQJ�� -��� 9R�JHOH�� &��� .XKQ�+HQQLJKDXVHQ�� &�&�� 3V\FKRSK\VLRORJLFDO�
HIIHFWV� RI� UHOD[DWLRQ� WUDLQLQJ� LQ� FKLOGUHQ� ���%ULWLVK� -RXUQDO� RI�+HDOWK�3V\FKRORJ\�� ������� ��� S��
���±�����

���� /RKDXV�� $��� .OHLQ�+H�OLQJ�� -�� &RSLQJ� LQ� FKLOGKRRG�� $� FRPSDUDWLYH� HYDOXDWLRQ� RI� GLIIHUHQW�
UHOD[DWLRQ�WHFKQLTXHV����$Q[LHW\��6WUHVV��DQG�&RSLQJ��±�����������S�����±���

���� <X��'��� /HH��'���:RR�� -�� (IIHFWV� RI� UHOD[DWLRQ� WKHUDS\� RQ� SV\FKRORJLF� GLVWUHVV� DQG� V\PSWRP�
VWDWXV�LQ�ROGHU�&KLQHVH�SDWLHQWV�ZLWK�KHDUW�IDLOXUH����-RXUQDO�RI�3V\FKRVRPDWLF�5HVHDUFK��±�������
�������S������±������

���� 0F&XEELQ��-��$���-RKQ��)��:LOVRQ��-��)��HW�DO��5HOD[DWLRQ�7UDLQLQJ�DQG�2SLRLG�,QKLELWLRQ�RI�%ORRG�
3UHVVXUH�5HVSRQVH�WR�6WUHVV����-RXUQDO�RI�&RQVXOWLQJ�DQG�&OLQLFDO�3V\FKRORJ\��±��������������S��
��������

*DXWD������������
3ULLPWD�VSDXGDL������������

�� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������JUXRGLV
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.DXQR�PHGLFLQRV�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��/LHWXYD

0HWHRURORJLQLǐ�YHLNVQLǐ��HOJHVLR�EHL�SVLFKLNRV�VXWULNLPǐ�
VąVDMRV��OLWHUDWǌURV�DSåYDOJD�

6$175$8.$
6ąVDMD� WDUS�PHWHRURORJLQLǐ� YHLNVQLǐ� LU� åPRJDXV� HOJHVLR� W\ULQơMLPR�
REMHNWX�EXYR�QXR�+LSRNUDWR�ODLNǐ��âL�VąYHLND�EXYR�SDUHPWD�GDXJLDX�
YLVXRPHQơV� WLNơMLPX� QHL� PRNVOLQLDLV� ƳURG\PDLV�� 7\ULPǐ�� SDJUƳVWǐ�
PRNVOLQLDLV�UH]XOWDWDLV��VNDLþLXV�ƳYDLULRVH�VULW\VH�URGR��NDG�RUR�VąO\JRV�
JDOL�SDYHLNWL�JHUą�VDYLMDXWą�DU� OLJą�� MRJ�NDL�NXULH�åPRQơV�\UD� ODELDX�
MDXWUǌV� RUDPV� QHL� NLWL�� äPRJDXV� MDXWUXPDV� VWLSULDL� SULNODXVR� QXR�
DPåLDXV�� O\WLHV�� VYHLNDWRV� EǌNOơV�� 7DP� WLNURPLV� PHWHRURORJLQơPLV�
VąO\JRPLV�RUDV�YLVDGD�YHLNLD�VLOSQąMą�RUJDQL]PR�YLHWą��0HWHRURORJLQLDL�
YHLNVQLDL�RUJDQL]Pą�JDOL�YHLNWL�WHLJLDPDL�DUED�QHLJLDPDL��
0RNVOLQLDL�W\ULPDL�URGR��NDG�HJ]LVWXRMD�VąVDMRV�WDUS�RUR�VąO\Jǐ��HOJHVLR�
EHL�SVLFKLNRV�VXWULNLPǐ�ƳYDLURYơV��0HWHRURORJLQLDL�YHLNVQLDL�VLHMRVL�VX�
VDYLåXG\ELǐ� SDGLGơMLPX�� QHODLPLQJDLV� DWVLWLNLPDLV�� KRVSLWDOL]DYLPR�
GDåQLX�SVLFKLDWULMRV� OLJRQLQơVH��NDVGLHQơV�QXRWDLNRV�SRN\þLDLV��.LWD�
YHUWXV�� RUR� VąO\Jǐ� LU� SVLFKLNRV� VXWULNLPǐ� VąVDMRV� W\ULPDL�\UD�QXRODW�
DQDOL]XRMDPL� GơO� SULHãWDULQJǐ� LãYDGǐ�� 9LV� GDU� WUǌNVWD� PRNVOLQLǐ�
W\ULPǐ��ƳURGDQþLǐ�ãLRV�VąYHLNRV�SULHåDVWLQLXV�U\ãLXV�
5DNWDåRGåLDL�� PHWHRURORJLQLDL� YHLNVQLDL�� QXRWDLND�� VDYLåXG\EơV��
VH]RQLQLV�DIHNWLQLV�VXWULNLPDV�

$GUHVDV�VXVLUDãLQơWL��'DOLD�6WURSXWơ��9\GǌQR�DO�����-�âOLǌSR�J����������3DODQJD��IDNVDV���������������HO��SDãWDV��GDOLRVWU#\DKRR�FR�XN

6800$5<
7KH�UHODWLRQVKLS�EHWZHHQ�PHWHRURORJLFDO�IDFWRUV�DQG�KXPDQ�EHKDYLRUV�
LV�GLVFXVVHG� VLQFH�+LSSRFUDWHV��7KLV� UHODWLRQVKLS� LV�EDVHG�RQ�EHOLHI�
UDWKHU� WKDQ� RQ� YDOLG� VFLHQWL¿F� GDWD�� 1XPHURXV� VWXGLHV� LQ� GLIIHUHQW�
¿HOGV� KDYH� VKRZQ� WKDW�ZHDWKHU� FRQGLWLRQV� FDQ� DIIHFW�ZHOO�EHLQJ�RU�
FRXUVH�RI�GLVHDVH��DQG�WKDW�VRPH�LQGLYLGXDOV�VHHP�WR�EH�PRUH�VHQVLWLYH�
WR�ZHDWKHU�FKDQJHV�WKDQ�RWKHUV��7KH�ZHDWKHU�VHQVLWLYLW\�GHSHQGV�RQ�
SDUWLFXODU� IDFWRUV�� VXFK� DV� DJH�� JHQGHU� DQG� KHDOWK�� 0HWHRURORJLFDO�
IDFWRUV�DOZD\V�DIIHFW� WKH�ZHDNHVW�SRLQW�RI� WKH�RUJDQLVP�� ,Q�JHQHUDO�
PHWHRURORJLFDO�IDFWRUV�FDQ�KDYH�SRVLWLYH�RU�QHJDWLYH�HIIHFW�RQ�KHDOWK�
RI�WKH�LQGLYLGXDO��
7KH�UHVHDUFK�GDWD�VXJJHVW�WKDW�WKHUH�LV�D�GLUHFW�UHODWLRQVKLS�EHWZHHQ�
ZHDWKHU�FRQGLWLRQV�DQG�D�YDULHW\�RI�EHKDYLRUV�DQG�PHQWDO�GLVRUGHUV��
0HWHRURORJLFDO� IDFWRUV� DIIHFW� VXLFLGH� UDWH�� DFFLGHQWV�� SV\FKLDWULF�
DGPLVVLRQ� UDWHV�� GDLO\� PRRG�� +RZHYHU�� WKH� UHODWLRQVKLS� EHWZHHQ�
ZHDWKHU� FRQGLWLRQV� DQG� SV\FKLDWULF� GLVRUGHUV� LV� FRQWURYHUVLDO�� 7KH�
VWXGLHV�GHPRQVWUDWLQJ�FDXVDO�UHODWLRQV�DUH�VWLOO�ODFNLQJ�
.H\� ZRUGV�� PHWHRURORJLFDO� IDFWRUV�� PRRG�� VXLFLGHV�� VHDVRQDO�
DIIHFWLYH�GLVRUGHU�

7KH�UHODWLRQVKLS�EHWZHHQ�PHWHRURORJLFDO�IDFWRUV�DQG�
EHKDYLRUDO�DQG�PHQWDO�GLVRUGHUV��UHYLHZ�RI�OLWHUDWXUH�

Ʋ9$'$6
.OLPDWR�LU�RUR�ƳWDND�VYHLNDWDL�LU�JHUDL�VDYLMDXWDL�\UD�åLQRPL�

QXR�+LSRNUDWR�ODLNǐ�>����@��7DþLDX�åPRJDXV�ELRPHWHRURORJLMD��
NDLS� WDUSGLVFLSOLQLQơ� PRNVOLQơ� VULWLV�� QDJULQơMDQWL� ƳYDLULǐ�
DWPRVIHURV� VąO\Jǐ� ƳWDNą� åPRJDXV� RUJDQL]PXL�� SDO\JLQWL� \UD�
MDXQD��7HUPLQDV�ÄMDXWUXPDV�RUXL³�ELRPHWHRURORJLMRV�OLWHUDWǌURMH�
SDVLURGơ� NLHN� GDXJLDX� NDLS� SULHã� SHQNLV� GHãLPWPHþLXV��
'DXJHO\MH� HSLGHPLRORJLQLǐ� W\ULPǐ�� QDJULQơMDQþLǐ� RUR�
XåWHUãWXPR� SRYHLNƳ� VYHLNDWDL�� QXVWDW\WD�� NDG� QDWǌUDOǌV�
DWPRVIHURV�SURFHVDL�\UD�SRWHQFLDOǌV�VYHLNDWRV�WULNGåLDL�>����@��
WRGơO�JUXSơV�W\UơMǐ��NXULH�GLUER�RUR�XåWHUãWXPR�VULW\VH��GDåQDL�
W\ULQơMR�LU�RUR�ƳWDNą�VYHLNDWDL�>����@��

7HUPLQDV� ÄMDXWUXPDV� RUDPV³� LOJą� ODLNą� EXYR� YDUWRMDPDV�
NDVGLHQLXRVH� SRNDOELXRVH�� EHW� QLHNR� QHEXYR� DSLEUơåWDV�
PRNVOLãNDL� >�@�� Ä-DXWUXPDV� RUXL³� GDåQLDXVLDL� DSLEUơåLDPDV�
NDLS� JHURV� VDYLMDXWRV� SDEORJơMLPDV� LU� �DU�� VLPSWRPǐ� DU� OLJǐ�
SDǌPơMLPDV��VXVLMĊV�VX�RUR�SRN\þLDLV��0RNVOLQơMH�OLWHUDWǌURMH�
GDEDU�YDUWRMDPL�WRNLH�WHUPLQDL��NDLS�PHWHRSDWLMD��W�\��åPRJDXV�
RUJDQL]PR� SDWRORJLQơ� UHDNFLMD� Ƴ� PHWHRURORJLQLXV� YHLNVQLXV��
PHWHRWURSLQLV� ±� VXVLMĊV� VX� PHWHRURORJLQơPLV� VąO\JRPLV��
RUDLV�� NOLPDWX�� PHWHRWURSL]PDV� ±� OLJǐ� SULNODXVRP\Eơ� QXR�
RUǐ�� PHWHRMDXWUXPDV�� PHWHRODELOXPDV� ±� SDGLGơMĊV� MDXWUXPDV�
RUǐ�NDLWDL��2UDLV�YDGLQDPD�NRQNUHþLRV�YLHWRYơV�LU�NRQNUHWDXV�
ODLNR�DWPRVIHURV�EǌNOơ��NXULą�FKDUDNWHUL]XRMD�PHWHRURORJLQLǐ�
YHLNVQLǐ� NRPSOHNVDV� �RUR� WHPSHUDWǌUD� LU� GUơJQXPDV��
DWPRVIHURV� VOơJLV�� YơMDV�� GHEHVXRWXPDV�� NULWXOLDL�� VDXOơV�

UDGLDFLMD��>�@��.OLPDWDV�±�WDL�LOJDPHWLV�RUǐ�UHåLPDV��âLXR�PHWX�
Ƴ�RUǐ�EHL�NOLPDWR�VąYRNą�GDU�ƳWUDXNLDPD�DWPRVIHURV�GHJXRQLHV�
NLHNLV�� HOHNWULQơ� EǌNOơ�� MRQLQơ� EǌNOơ�� SHL]DåDV�� GLUYRV�
UHOMHIDV��YDQGHQV�WHONLQLDL�LU�NW��7HUPLQDL�ÄRUDV³�LU�ÄNOLPDWDV³�
PHWHRURORJLQLǐ� YHLNVQLǐ� ƳWDNRV� åPRQLǐ� VYHLNDWDL� W\ULPXRVH�
YDUWRMDPL�NDLS�VLQRQLPDL�>�@�

0HGLFLQRV� LU� SVLFKRORJLMRV� PRNVOR� VWUDLSVQLDL� DSLH�
PHWHRODELOXPą� SDVLURGơ� QHUHJXOLDULDL� ����� P��� QXR� �����
P�� VXVLGRPơMLPDV� ãLD� WHPD� QXRODW� DXJR� >�@��$WOLNWD� W\ULPǐ�
QDJULQơMDQþLǐ� PHWHRURORJLQLǐ� YHLNVQLǐ� VąVDMDV� VX� WRNLRPLV�
EǌNOơPLV�NDLS�OơWLQLV�VNDXVPDV�>�����@��UHXPDWRLGLQLV�DUWULWDV�
>���� ���� ��@�� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� OLJRV� >���� ��@��
SVLFKRORJLQơ� EǌNOơ� >���� ��@�� .DL� NXULH� Lã� ãLǐ� W\ULPǐ� ƳURGơ�
VąVDMą� WDUS� RUR� VąO\Jǐ� LU� JDP\ELQLǐ� QHODLPLQJǐ� DWVLWLNLPǐ�
>������@��VDYLMDXWRV�SDEORJơMLPǐ�>�����@��REMHNW\YLǐ�VYHLNDWRV�
SDUDPHWUǐ�� WRNLǐ� NDLS� NUDXMR� VSDXGLPDV�� >��@�� SRRSHUDFLQơV�
NRPSOLNDFLMRV�>��@��QHWJL�PLUãWDPXPDV�>����������@�

6YHLNDWDL� QHSDODQNǌV� RUDL� WXUL� ƳWDNRV� JHUDL� VDYLMDXWDL�
PDåLDXVLDL� SXVHL�� JDO� QHW� GYLHP� WUHþGDOLDPV� J\YHQWRMǐ� >��@��
%H� WR�� ãLV� VNDLþLXV�QXRODW� DXJD��.DL�NXULH�ELRPHWHRURORJLQLǐ�
W\ULPǐ� GXRPHQ\V� URGR�� NDG� åPRJDXV� RUJDQL]PR� MDXWUXPDV�
DWPRVIHURV�VOơJLR��RUR�WHPSHUDWǌURV�SRN\þLDPV�SHU�SDVWDUXRVLXV�
���PHWǐ� SDGLGơMR� QXR� ��� LNL� ��� SURF�� >��@��9��0HãND� WHLJLD�
>�@�� NDG�� ƳVLJLOLQXV� Ƴ�PHWHRSDWLQLǐ� UHDNFLMǐ� HVPĊ� LU� ƳYHUWLQXV�
ãLDQGLHQƳ� åPRQLǐ� J\YHQLPR� EǌGą� EHL� VYHLNDWRV� EǌNOĊ�� ãƳ�
VNDLþLDXV�DXJLPą�JDOLPD�SDDLãNLQWL��<UD�SDJULQGR�PDQ\WL��NDG�

'DOLD�6752387Ơ��-XOLMD�.5</29$��$UY\GDV�0$57,1.Ơ1$6��5REHUWDV�%81(9,ý,86
0HWHRURORJLQLǐ�YHLNVQLǐ��HOJHVLR�EHL�SVLFKLNRV�VXWULNLPǐ�VąVDMRV��/LWHUDWǌURV�DSåYDOJD
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NDLS� JDOLPą� QHVXGHULQDPXPą�� QHV� RUR� LU� SVLFKRORJLQLXV�
SRYHLNLXV� ULERMD� GX� VYDUEǌV� YHLNVQLDL��PHWǐ� ODLNDV� �VH]RQDV��
LU� ODLNDV� SUDOHLVWDV� ODXNH� >��@�� -R� QXRPRQH�� RUR� LU� åPRQLǐ�
VYHLNDWRV�VąVDMǐ�W\ULPXRVH�VH]RQLQơ�RUR�ƳWDND�WXUL�EǌWL�DWVNLUWD�
QXR�NDVGLHQơV�ƳWDNRV��âLV�VNLUWXPDV�\UD�VYDUEXV��QHV�QXRWDLNRV�
UHDNFLMRV� Ƴ� NDVGLHQLXV� RUǐ� VY\UDYLPXV� JDOL� QHURG\WL� UHDNFLMǐ�
Ƴ� VH]RQLQLXV� RUǐ� VY\UDYLPXV�� LU� DWYLUNãþLDL�� 0�� &�� .HOOHU�
VX� EHQGUDDXWRULDLV� DQDOL]DYR� WHPSHUDWǌURV� LU� DWPRVIHURV�
VOơJLR� SRYHLNƳ� QXRWDLNDL�� ƳYHUWLQGDPDV� LU� WLULDPǐMǐ� SUDOHLVWą�
ODLNą� DWYLUDPH�RUH�� -LH� QHQXVWDWơ� MRNLR� VWLSUDXV� RUR� SRYHLNLR�
QXRWDLNDL��WDþLDX�ƳURGơ�YLGXWLQƳ�SRYHLNƳ�WLHN�VH]RQR��WLHN�ODLNR��
NXUƳ�W\ULPR�GDO\YLDL�SUDOHLGR�DWYLUDPH�RUH��SDYDVDUƳ�SUDOHLVWDV�
LOJHVQLV� ODLNDV� PDORQLDPH� RUH� �DXNãWHVQơ� WHPSHUDWǌUD� DU�
DWPRVIHURV�VOơJLV��WXUơMR�VąVDMǐ�VX�JHUHVQH�QXRWDLND�LU�JHUHVQH�
DWPLQWLPL�� .LWDLV� PHWǐ� ODLNDLV� WRNLRV� VąVDMRV� QHXå¿NVXRWD��
7\ULPDV�SDURGơ�� NDG�YDVDUD� LOJHVQLV� ãLOWRPLV� GLHQRPLV� ODXNH�
SUDOHLVWDV� ODLNDV� VLHMRVL� VX� EORJơMDQþLD� QXRWDLND�� 7\ULPR�
DXWRULDL�PDQR��NDG�PDORQXV�RUDV�SDYDVDUƳ�JHULQD�QXRWDLNą��QHV�
åLHPą�åPRQơPV�WUǌNVWD�WRNLR�RUR��

.LHN� SULHãLQJXV� GXRPHQLV� SDVNHOEơ� 9RNLHWLMRV�
PRNVOLQLQNDL������P��>��@��-��-��'HQLVVHQ�VX�EHQGUDDXWRULDLV�
PDQR��NDG�QRUV�GDXJXPRV�W\ULPǐ�GXRPHQLPLV�VąVDMRV�WDUS�RUR�
LU� QXRWDLNRV�\UD�GDåQRV�� WDþLDX� MRV�\UD� VLOSQRV�� -ǐ�QXRPRQH��
DQNVWHVQL�RUR�VąVDMRV�VX�SVLFKRORJLQH�EǌNOH�W\UơMDL�DWVLåYHOJơ�
WLN�Ƴ�YLHQą�DU�GX�RUǐ�SDUDPHWUXV��WDþLDX�VYDUEX�LãWLUWL�GDXJ\EĊ�
RUR�YHLNVQLǐ��QRULQW�ƳYHUWLQWL�NLHNYLHQR�Mǐ�SRYHLNƳ��3DY\]GåLXL��
WHPSHUDWǌUD�GDåQDL�VXVLMXVL�VX�VDXOH��1HDWVLåYHOJLDQW� Ƴ�VDXOơV�
ãYLHVRV�SDUDPHWUXV�� YLHQ� WLN� WHPSHUDWǌURV�SRYHLNLV�QXRWDLNDL�
JDOL�PDåLQWL�DU�QHW�VXQNLQWL�VLPSWRPXV��0RNVOLQLQNDL�SUDSOơWơ�
0��&��.HOOHU�LU�'��:DWVRQ�DWOLNWXV�W\ULPXV��ƳWUDXNGDPL�GDXJLDX�
PHWHRURORJLQLǐ� YHLNVQLǐ�� -LH� QDJULQơMR� WHPSHUDWǌURV�� YơMR�
VWLSUXPR�� VDXOơWǐ� YDODQGǐ� VNDLþLDXV�� NULWXOLǐ�� DWPRVIHURV�
VOơJLR�LU�GLHQRV�LOJLR�ƳWDNą�QXRWDLNDL�LU�QXRYDUJLXL��'XRPHQ\V��
QDXGRMDQW� LQWHUQHWLQƳ� GLHQRUDãWƳ�� EXYR� VXULQNWL� Lã� �����
9RNLHWLMRV� J\YHQWRMǐ� VNLUWLQJDLV� PHWǐ� ODLNDLV� LU� VXVLHWL� VX�
PHWHRURORJLQLDLV� GXRPHQLPLV�� 1XRWDLNą� EORJLQR� DXNãWD�
WHPSHUDWǌUD�� R� YơMR� VWLSUXPDV� LU� GLGHVQLV� VDXOơWǐ� YDODQGǐ�
VNDLþLXV�YHLNơ�SULHãLQJDL��'DXJLDX�VDXOơWǐ�YDODQGǐ�LU�GLGHVQLV�
DWPRVIHURV�VOơJLV�PDåLQR�QXRYDUJƳ��R�GLGHVQLV�NULWXOLǐ�NLHNLV�
±� GLGLQR��7\UơMDL� SDGDUơ� LãYDGDV�� NDG� RUR� SRYHLNLV� QXRWDLNDL�
EXYR�WLN�VLOSQDV�LU�NDG�MDXWUXPR�RUXL�VNLUWXPDL�QHEXYR�VXVLMĊ�
QHL�VX� O\WLPL��QHL�VX�DPåLXPL��6XQNX�VXWLNWL� VX� WRNLD�DXWRULǐ�
LãYDGD��QHV�GDXJXPD�DQNVWHVQLǐ�W\ULPǐ��DQDOL]DYXVLǐ�SR�NHOHWą�
PHWHRURORJLQLǐ�YHLNVQLǐ��UDGR�VWLSULDV�VąVDMDV�VX�QXRWDLND�

0HWHRURORJLQLDL�YHLNVQLDL�LU�VDYLåXG\EơV
3ULHODLGD�� NDG� PHWHRURORJLQLDL� YHLNVQLDL� VXVLMĊ� VX�

VDYLåXG\ELǐ� GDåQLX�� SULVNLULDPD� ELRNOLPDWLQHL� WHRULMDL��
SULVWDW\WDL� ����� P�� SDEDLJRMH� (�� 0RUVHOOL� >��@�� (�� 0RUVHOOL�
EHL� (�� )HUUL� PDQơ�� NDG� PHWHRURORJLQLDL� YHLNVQLDL�� \SDþ� RUR�
WHPSHUDWǌURV� VY\UDYLPDL� SDYDVDUƳ� LU� YDVDURV� SUDGåLRMH� WXUL�
ƳWDNRV�VDYLåXG\ELǐ�VH]RQLãNXPXL��7��$��:HKU�LU�1��(��5RVHQWKDO�
>��@� WHLJơ�� NDG� PHWHRURORJLQLDL� YHLNVQLDL�� VXNHOLDQW\V�
YDVDURV� LU� åLHPRV� GHSUHVLMą�� JDOL� WXUơWL� ƳWDNRV� VDYLåXG\EơPV��
%LRPHWHRURORJLQƳ� SDDLãNLQLPą� (��0RUVHOOL� ODLNơ� VYDUELDXVLX��
EHW� QHDWPHWơ� LU� VRFLDOLQLǐ�� HNRQRPLQLǐ� LU� SVLFKRORJLQLǐ�
DSOLQN\ELǐ�ƳWDNRV�>��@��(��'XUNKHLP�DLãNLQR��NDG�VDYLåXG\ELǐ�
VH]RQLãNXPR�PRGHOLV�DWVLUDGR�GơO�VRFLDOLQLR�HOJHVLR�VH]RQLQLǐ�
SRN\þLǐ�� R� QH� GơO� PHWHRURORJLQLǐ� VąO\Jǐ�� NDLS� SDY\]GåLXL��
VDXOơWRV�YDODQGRV��

3VLFKLDWUDL��HSLGHPLRORJDL�LU�VRFLRORJDL�QXR�GHY\QLROLNWRMR�

PHWHRSDWLQơV�UHDNFLMRV�JDOL�EǌWL�EHQGURV�QHXUDVWHQLMRV�LãUDLãND��
NDL� DXNãWRVLRV� QHUYǐ� YHLNORV� VXWULNLPDL� VXNHOLD� YHJHWDFLQLǐ�
FHQWUǐ� �OLPELQơV� VLVWHPRV�� KLSRNDPSR�� GH]LQWHJUDFLMą��
SDNHLþLD� RUJDQL]PR� QHXURYHJHWDFLQƳ� UHDNW\YXPą�� WULNGR�
GDXJHOLR�QHXURUHJXOLDFLQLǐ�UHDNFLMǐ�HLJą��PDåLQą�DGDSWDFLQLXV�
SDMơJXPXV�� 9DGLQDVL�� PHWHRSDWLQHV� UHDNFLMDV� GDåQLDXVLDL�
SDWLULD�DVPHQ\V��WXULQW\V�ODELOLą�QHUYǐ�VLVWHPą��NDL�\UD�ƳYDLULǐ�
MRV� IXQNFLQLǐ� VXWULNLPǐ��5HPLDQWLV�)��)DXVWX� >��@�� MDXWUXPDV�
RUXL�SULNODXVR�QXR�WDP�WLNUǐ�YHLNVQLǐ��DPåLDXV��O\WLHV��VYHLNDWRV�
EǌNOơV�� WDþLDX� WDP� WLNURPLV� PHWHRURORJLQơPLV� VąO\JRPLV�
RUDV� YLVDGD�YHLNLD� VLOSQąMą�RUJDQL]PR�YLHWą��0HWHRURORJLQLDL�
YHLNVQLDL�RUJDQL]Pą�JDOL�YHLNWL�WHLJLDPDL�DUED�QHLJLDPDL��YLHQX�
DWYHMX� DWVLUDQGD� GDXJLDX� HQHUJLMRV�� PDåLDX� åPRQLǐ� YDUJLQD�
QHPLJD��R�NLWX�DWYHMX���JDOL�JUơVWL�NUǌWLQơV�DQJLQRV�SULHSXROLDL��
SDNLOWL�NUDXMRVSǌGLV�LU�LãWLNWL�LQVXOWDV�

$WOLNWD� QHPDåDL� W\ULPǐ�� QDJULQơMDQþLǐ� RUR� ƳWDNą� åPRQLǐ�
VYHLNDWDL��VDYLMDXWDL��GHMD�Mǐ�VNDLþLXV�\UD�QHGLGHOLV��7DþLDX�ãLǐ�
W\ULPǐ�GXRPHQ\V�URGR��NDG�\UD�WLHVLRJLQơ�VąVDMD�WDUS�RUR�VąO\Jǐ�
LU� ƳYDLULǐ� HOJHVLR� VXWULNLPǐ� >��@��3DY\]GåLXL��PHWHRURORJLQơV�
VąO\JRV� VLHMDPRV� VX� VDYLåXG\ELǐ� SDGLGơMLPX�� QHODLPLQJDLV�
DWVLWLNLPDLV�LU�KRVSLWDOL]DYLPR�GDåQLX�SVLFKLDWULMRV�OLJRQLQơVH��
.LWD� YHUWXV�� W\ULPǐ�� QDJULQơMXVLǐ� RUR� VąO\Jǐ� LU� SVLFKLNRV�
VXWULNLPǐ�VąVDMą��GXRPHQ\V�QXRODW�DSWDULQơMDPL�GơO�SULHãWDULQJǐ�
LãYDGǐ�>�@�

0HWHRURORJLQLDL�YHLNVQLDL�LU�VDYLMDXWD
'DXJHOLV� PDQR�� NDG� RUDV� GDUR� ƳWDNą� åPRQLǐ� QXRWDLNDL��

3DY\]GåLXL��GDXJXPD�åPRQLǐ�PDQR��NDG�MLH�MDXþLDVL�ODLPLQJHVQL�
VDXOơWRPLV�GLHQRPLV�QHL�WDPVLRPLV�LU�OLHWLQJRPLV�>��@��

.URDWLMRV� PRNVOLQLQNǐ� JUXSơ� W\Uơ� =DJUHER� J\YHQWRMXV�
>��@�� ,ã� ���� WLULDPǐMǐ� ��� SURF�� QXURGơ�� NDG� RUR� VąO\JRV� WXUL�
ƳWDNRV�Mǐ�QXRWDLNDL��Lã�Mǐ������SURF��WHLJơ�HVDQW\V�MDXWUǌV�RUDPV��
-DXWUXPDV� RUDPV� GRPLQDYR� WDUS� PRWHUǐ� LU� WDUS� Y\UHVQLR�
DPåLDXV� WLULDPǐMǐ�� 6X� RUǐ� SDVLNHLWLPX� GDåQLDXVLDL� VLHMRVL�
WRNLD� QXRWDLNRV� EǌVHQD�� NDLS� DSDWLMD� LU� PLHJXLVWXPDV�� WXR�
WDUSX� Lã� PHWHRURORJLQLǐ� YHLNVQLǐ�� NDLS� ODELDXVLDL� VXNHOLDQWƳ�
GLVNRPIRUWą�� W�\�� QHLJLDPDL� YHLNLDQWƳ� Mǐ� QXRWDLNą�� WLULDPLHML�
QXURGơ�RUR�GUơJQXPą��

.DL�NXULH�W\ULPDL��QDJULQơMĊ�QXRWDLNRV�LU�RUR�VąVDMDV��URGR��
NDG�PDåDV�VDQW\NLQLV�RUR�GUơJQXPDV� >��@�� VDXOơWRV�YDODQGRV�
>����������@��DXNãWDV�DWPRVIHURV�VOơJLV�>��@�LU�DXNãWD�WHPSHUDWǌUD�
>������@�WXUL�VąVDMą�VX�JHUD�QXRWDLND��7DþLDX�DXNãWD�WHPSHUDWǌUD�
WDLS� SDW� VLHMRVL� VX� SULVOơJWD� QXRWDLND� >��@� LU� VLOSQXPX���
(�� +RZDUWK� LU� 0�� 6�� +RIIPDQ� VWHEơMR� NROHGåR� VWXGHQWǐ�
QXRWDLNą� �XåSLOG\GDPL�QXRWDLNRV�NODXVLP\Qą�����GLHQǐ� >��@��
-ǐ�W\ULPR�GXRPHQLPLV��WHPSHUDWǌUD��VDXOơWǐ�YDODQGǐ�VNDLþLXV�
LU� \SDþ� RUR� GUơJQXPDV�� WXUơMR� GLGåLDXVLą� ƳWDNą� QXRWDLNDL��
GLGHOLV� GUơJQXPDV� WUXNGơ� VXVLNDXSWL� LU� GLGLQR� PLHJXLVWXPą��
NLOGDPD�WHPSHUDWǌUD�PDåLQR�QHULPą�LU�VNHSWLFL]Pą��R�GDXJLDX�
VDXOơWǐ� YDODQGǐ� GLGLQR� RSWLPL]Pą�� .LWDV� -�� /�� 6DQGHUV� LU��
0��6��%UL]]RODUD� W\ULPDV��NXULDPH�NROHGåR�VWXGHQWDL�SHQNLDV�
VDYDLWHV� NLHNYLHQą� U\Wą� SLOGơ� GXRPHQLV� DSLH� VDYR� QXRWDLNą��
SDURGơ�SDQDãLXV�UH]XOWDWXV��RUR�GUơJQXPR�GLGơMLPDV�QHLJLDPDL�
NRUHOLDYR�VX�HQHUJLQJXPX�LU�SDNLOLD�QXRWDLND�>��@�

.DL� NXULH� W\UơMDL� QHUDGR� MRNLRV� VąVDMRV� WDUS� QXRWDLNRV� LU�
NRNLǐ�QRUV�RUR�YHLNVQLǐ�>������@��'��:DWVRQ�SDEDQGơ�ƳYHUWLQWL�
VDXOơWǐ�YDODQGǐ� LU�NULWXOLǐ�NLHNLR� ƳWDNą�QXRWDLNDL�� -LV� VXULQNR�
GXRPHQLV�Lã�VWXGHQWǐ�7HNVDVH��-$9���7\UơMDV�QHQXVWDWơ�VDXOơWǐ�
YDODQGǐ� LU� NULWXOLǐ� NLHNLR� SRYHLNLR� NDVGLHQơV� QXRWDLNRV�
SRN\þLDPV��

0�� &�� .HOOHU� WRNLXV� VNLUWLQJXV� W\ULPǐ� GXRPHQLV� DLãNLQD�

$SåYDOJRV

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



ãLPWPHþLR�LHãNRMR�VąVDMRV�WDUS�JDPWRV�YHLNVQLǐ�LU�SDJULQGLQLǐ�
VDYLåXG\ELǐ�VH]RQLãNXPR�PHFKDQL]Pǐ�>����������@��6WDWLVWLQLDL�
GXRPHQ\V�URGR��NDG�VDYLåXG\EơV�GDåQHVQơV�SDYDVDUƳ�LU�YDVDUą�
QHL�åLHPRV�PơQHVLDLV�>��@��

/LHWXYRMH� 5�� .DOơGLHQơV� LU� NROHJǐ� DWOLNWR� W\ULPR�
GXRPHQLPLV�� VDYLåXG\ELǐ� GDåQLV� WXUL� DLãNǐ� PHWLQƳ� ULWPą�
>��@��$XWRULDL� LãDQDOL]DYR�YLVDV� SHU� ����±�����P�� ƳY\NXVLDV�
VDYLåXG\EHV��Lã�YLVR�������DWYHMXV��LU�QXVWDWơ��NDG�GLGåLDXVLDV�
VDYLåXG\ELǐ�VNDLþLXV�LU�WDUS�Y\Uǐ��LU�WDUS�PRWHUǐ�EXYR�JHJXåơV��
ELUåHOLR�LU�OLHSRV�PơQHVLDLV��R�PDåLDXVLDV�±�JUXRGåLR�PơQHVƳ��
/\JLQDQW� VX� PHWLQLX� YLGXUNLX�� VDYLåXG\ELǐ� GDåQLV� JUXRGåLR�
PơQHVƳ�VXPDåơMR�GDXJLDX�NDLS����SURF��WDUS�Y\Uǐ�LU����SURF��
WDUS�PRWHUǐ��WXR�WDUSX�ELUåHOƳ�VDYLåXG\ELǐ�GDåQLV�EXYR�EHYHLN�
��� SURF�� GLGHVQLV� WDUS� Y\Uǐ�� R� OLHSą� ±� ��� SURF�� GLGHVQLV� WDUS�
PRWHUǐ��

<UD�QXRPRQLǐ�� NDG�PHWHRURORJLQLDL� YHLNVQLDL� JDOL� YHLNWL�
LU�NDLS�WDUSLQLDL�YHLNVQLDL��JDOLQW\V�VLQFKURQL]XRWLV�VX�åPRJDXV�
ELRORJLQLX� ULWPX� >���� ���� ���� ���� ��@�� -LH� JDOL� WǌUơWL� ƳWDNRV�
LU� VDYLåXG\EơV� ODLNR� SDULQNLPXL�� 7ą� SDWYLUWLQR� VRFLDOLQLDL��
WRNVLNRORJLQLDL� LU� PHWHRURORJLQLDL� W\ULPDL�� DWOLNWL� 9RNLHWLMRMH�
>��@�

%LRSVLFKLDWULQLDL� W\ULQơMLPDL� \SDþ� QXRGXJQLDL� W\Uơ�
PHWHRURORJLQHV�VąO\JDV��W�\��GLHQRV�WUXNPĊ��VDXOơWDV�YDODQGDV��
GHEHVXRWXPą�� QXVơGLPą�� VDQW\NLQƳ� RUR� GUơJQXPą�� YơMą��
DWPRVIHURV� VOơJƳ� LU�� VYDUELDXVLD� ±� WHPSHUDWǌUą�� 5HPLDQWLV�
(�� 0RUVHOOL� >��@�� EǌWHQW� WHPSHUDWǌURV� NLOLPDV� SDYDVDUƳ�
VNDWLQD�FLNOLQƳ�VDYLåXG\ELǐ�SDGDåQơMLPą��3HU�SDVWDUXRVLXV�GX�
GHãLPWPHþLXV�VąVDMD� WDUS� WHPSHUDWǌURV� LU�VDYLåXG\EơV�GDåQLR�
EXYR�QXVWDW\WD�WLHN�Y\Uǐ��WLHN�LU�PRWHUǐ�JUXSơVH�

$XVWULMRV� PRNVOLQLQNDL� ãHãHULXV� PHWXV� W\ULQơMR�
VDYLåXG\EHV�� NXULRV� EXYR� VLHMDPRV� VX� NLHNYLHQRV� GLHQRV�
PHWHRURORJLQLDLV� GXRPHQLPLV� >��@�� 1XR� ����� LNL� ����� P��
XåUHJLVWUXRWRV� ���� VDYLåXG\EơV�� 7HPSHUDWǌURV� SDNLOLPDV�
��q&� VDYLåXG\ELǐ� VNDLþLǐ� SDGLGLQR� YLGXWLQLãNDL� ��� SURF��
6DYLåXG\ELǐ� UL]LND� EXYR� å\PLDL� GLGHVQơ� GLHQRPLV�� NDL� EXYR�
DXNãWD� WHPSHUDWǌUD��PDåDV�VDQW\NLQLV�RUR�GUơJQXPDV��DXGURV�
�SHUNǌQLMRV��PHWX�DUED�����GLHQDV�SR�DXGURV��1RUV�ãLR�W\ULPR�
GXRPHQ\V� SDWYLUWLQR� KLSRWH]Ċ�� NDG�PHWHUHRORJLQLDL� YHLNVQLDL�
WXUL� ƳWDNRV� VDYLåXG\EơPV�� DXWRULDL� VLǌOR� PHWHRURORJLQLǐ�
VąO\Jǐ�SRN\þLXV�DSWDUWL�LU�NDLS�SDSLOGRPRV�ƳWDPSRV�YHLNVQLXV�
DVPHQLPV��WXULQWLHPV�VDYLåXG\EơV�UL]LNą��

%HOJLMRV� PRNVOLQLQNDL�� EDQG\GDPL� UDVWL� DSOLQNRV�
WHPSHUDWǌURV� EHL� ãYLHVRV� WDPVRV� YDODQGǐ� WUXNPơV� ƳWDNRV�
NDVPHþLDP� VDYLåXG\ELǐ� GDåQLR� SHULRGLãNXPXL� ƳURG\PXV��
QXVWDWơ�� NDG� VPXUWLQơV� VDYLåXG\EơV� \UD� VXVLMXVLRV� VX�
WUXPSDODLNLX� RUǐ� VY\UDYLPX�� \SDþ� WHPSHUDWǌURV� >��@�� .DLS�
LU� $XVWULMRMH� UDVWD� QHLJLDPD� NRUHOLDFLMD� VX� RUR� GUơJQXPX��
6ORYơQLMRV� PRNVOLQLQNǐ� W\ULPDL�� NDL� VX� PHWHRURORJLQLDLV�
GXRPHQLPLV� EXYR� VXVLHWL� VDYLåXG\ELǐ� VNDLþLDXV� VY\UDYLPDL��
SDWYLUWLQR� UHLNãPLQJą� NRUHOLDFLMą� WDUS� VDYLåXG\EơV� GDåQLR� LU�
WHPSHUDWǌURV� EHL� VDXOơWǐ� YDODQGǐ� VNDLþLDXV� >��@�� $PHULNRV�
PRNVOLQLQNDL� QXVWDWơ�� MRJ� EDQGDQW\V� åXG\WLV� VHUJDQWLHML�
GHSUHVLMD�� QHULPR� VXWULNLPDLV� SDSUDVWDL� Wą� GDUR� YDVDURV�
PơQHVLDLV� >��@�� 0ơQHVLR� RUR� GUơJQXPR� URGLNOLDL�� DSOLQNRV�
WHPSHUDWǌUD��VDXOơWǐ�YDODQGǐ�VNDLþLXV� LU� VDXOơV� LQWHQV\YXPDV�
WHLJLDPDL� NRUHOLDYR� VX� EDQG\Pǐ� åXG\WLV� VNDLþLXPL�� R�
GHEHVXRWXPDV� LU� DWPRVIHURV� VOơJLV� NRUHOLDYR� QHLJLDPDL��
0RNVOLQLQNǐ�JUXSơ��ƳYHUWLQXVL�NDVGLHQơV�WHPSHUDWǌURV�VąVDMą�VX�
NDVGLHQLǐ�VDYLåXG\ELǐ�VNDLþLXPL�$QJOLMRMH�LU�9HOVH��SDVWHEơMR�
ãLOXPLQơV�EDQJRV�ƳWDNą�PLUWLQJXPR�GLGơMLPXL�QXR�VDYLåXG\ELǐ�

>��@��6DYLåXGåLǐ� VNDLþLXV�SHU������P�� ãLOXPRV�EDQJą� LãDXJR�
�����SURF��

.DL� NXULǐ� W\ULPǐ� PHWX� QHSDY\NR� DSWLNWL� UHLNãPLQJRV�
VąVDMRV� WDUS� VDYLåXG\ELǐ� LU� RUǐ� SRN\þLǐ� >���� ���� ��@��
$PHULNLHþLǐ� PRNVOLQLQNDL� GDU� ����� P�� +LXVWRQH� LãW\Uơ� ���
VDYLåXG\EơV�DWYHMXV�LU�����EDQG\PXV�åXG\WLV��0HWHRURORJLQLDL�
YHLNVQLDL� �WHPSHUDWǌUD�� YơMR� JUHLWLV�� YơMR� NU\SWLV�� DWPRVIHURV�
VOơJLV�� VDQW\NLQLV� RUR� GUơJQXPDV��PDWRPXPDV�� OLHWXV�� UǌNDV��
SHUNǌQLMD�� GHEHVXRWXPDV�� PHWXV� ODLNR� EXYR� ¿NVXRMDPL� NDV�
YDODQGą��7\ULPR�PHWX�QHUDVWD�VWDWLVWLãNDL�UHLNãPLQJRV�VąVDMRV��
ƳVNDLWDQW�LU�VH]RQLãNXPą�>��@��

0HWHRURORJLQLǐ� YHLNVQLǐ� LU� VDYLåXG\ELǐ� VąVDMRV� W\ULPDL�
WXUL� QHPDåDL� PHWRGRORJLQLǐ� WUǌNXPǐ� >���� ��@�� 3ULHãWDULQJXV�
OLWHUDWǌURV�GXRPHQLV�SDEDQGơ�DSLEHQGULQWL�(��$��'HLVHQKDPPHU�
>��@��-LV�DWULQNR����VWUDLSVQLXV�Lã�0('/,1(�GXRPHQǐ�ED]ơV��
'DXJXPD� ãDOWLQLǐ� QXURGơ� VąVDMą� WDUS� EDQG\Pǐ� åXG\WLV� LU�
PDåLDXVLDL� YLHQR� PHWHRURORJLQLR� YHLNVQLR�� $XWRULXV� SDGDUơ�
LãYDGą��NDG�DSOLQNRV�LU�RUR�SRYHLNLV�åPRQLǐ�HOJHVLXL�JDOL�EǌWL�
VLHMDPDV�VX�VDYLåXG\EơPLV�

0HWHRURORJLQLDL�YHLNVQLDL�LU�SVLFKLNRV�VXWULNLPDL
'DXJ� W\UơMǐ� DQDOL]DYR� PHWHRURORJLQLǐ� YHLNVQLǐ� LU�

VH]RQLãNXPR� ƳWDNą� OLJRQLDPV�� WXULQWLHPV� ƳYDLULǐ� HOJHVLR� LU�
SVLFKLNRV� VXWULNLPǐ�� \SDþ� OLJRQLǐ� KRVSLWDOL]DYLPR� GDåQLXL�
SVLFKLDWULMRV� OLJRQLQơVH�� 7DL� ƳURGR� GDXJ\Eơ� W\ULPǐ�� DWOLNWǐ�
VNLUWLQJRVH� ãDO\VH�� %LRPHWHRURORJLQơ� VąVDMD� QXVWDW\WD� VX�
SHULRGLãNXPX� LU� ORYǐ� XåLPWXPX� SVLFKLDWULMRV� OLJRQLQơMH�
$QWYHUSHQH��%HOJLMRMH�>��@��'LGåLDXVLDV�XåLPWXPDV�Xå¿NVXRWDV�
NRYR� LU� ODSNULþLR� PơQHVLDLV�� WDLS� SDW� UXJSMǌþLR�� .DQDGRV�
PRNVOLQLQNDL������P��QXVWDWơ�VąVDMą�WDUS�DSVLODQN\Pǐ�GDåQLR�
SDV� SVLFKLDWUą� LU� åHPR� DWPRVIHURV� VOơJLR� >��@�� -�� %ULHUH� LU��
$��'RZQHV�>��@�DWOLNR�W\ULPą��NXULDPH�U\ã\V�WDUS�DSVLODQN\Pǐ�
VNXELRVLRV�SDJDOERV�VN\ULXMH�LU�PHWHRURORJLQLǐ�YHLNVQLǐ�EXYR�
QDJULQơWDV�YDVDURV�PơQHVLDLV�GYHMXV�PHWXV��äHPDV�DWPRVIHURV�
VOơJLV� LU� GLGHOLV� GHEHVXRWXPDV� EXYR� UHLNãPLQJDL� VXVLMĊ� VX�
DSVLODQN\PDLV�VNXELRVLRV�SDJDOERV�VN\ULXMH�GơO�GHSUHVLMRV�

,]UDHOLR�PRNVOLQLQNDL�>��@��LãDQDOL]DYĊ�VHSW\QLǐ�7HO�$YLYR�
SVLFKLDWULMRV� OLJRQLQLǐ� GXRPHQLV� SHU� ��� PHWǐ�� QXVWDWơ�� NDG�
SDFLHQWǐ��VHUJDQþLǐ�ELSROLQH�GHSUHVLMD��KRVSLWDOL]DYLPDV�EXYR�
GLGHVQLV�SDYDVDUƳ� LU�YDVDUą�QHL�åLHPą��NDG� WDL�JDOL�EǌWL�VXVLMĊ�
VX�DSOLQNRV�WHPSHUDWǌURV�SDNLOLPX��3DQDãLXV�GXRPHQLV�SDWHLNơ�
LU�NLWRVH�YDOVW\EơVH�DWOLNWL�W\ULPDL��7DLYDQLR�PRNVOLQLQNDL�>��@�
LãDQDOL]DYR� ������ KRVSLWDOL]DYLPR� GơO� ELSROLQLR� VXWULNLPR� Ƴ�
OLJRQLQĊ�DWYHMǐ�SHU�����±�����P��ƲGRPX�WDL��NDG�W\ULPDV�DWOLNWDV�
VXEWURSLNǐ�]RQRMH��NXU�RUR�VąO\JRV�\UD�JDQD�SDVWRYLRV��7\ULPDV�
URGR��NDG�\UD�VąVDMD�WDUS�VH]RQLãNXPR�LU�KRVSLWDOL]DYLPR�GơO�
ƳYDLULǐ�QXRWDLNRV�VXWULNLPǐ��'DXJLDXVLD�KRVSLWDOL]DYLPR�DWYHMǐ�
EXYR�SDYDVDUƳ�YDVDUą�GơO�PDQLMRV�HSL]RGǐ��DQNVWL�åLHPą�±�GơO�
GHSUHVLMRV��DQNVWL�SDYDVDUƳ�±�GơO�PLãULǐ�QHSDWLNVOLQWǐ�HSL]RGǐ��

$PHULNLHþLDL� LãW\Uơ� ����� SVLFKLDWULMRV� VN\ULDXV� SDFLHQWǐ�
YLHQHULǐ�PHWǐ� GXRPHQLV� LU� QXVWDWơ�� NDG� WHPSHUDWǌUD� �DXNãWD��
åHPD� EHL� YLGXWLQơ�� VWLSULDL� NRUHOLXRMD� VX� DWY\NXVLǐ� SDFLHQWǐ�
VNDLþLXPL� >��@�� GDXJLDX� SDFLHQWǐ� DWY\NGDYR� ãLOWHVQơPLV�
GLHQRPLV� LU� GLHQRPLV� EH� OLHWDXV�� 3DQDãLXV� GXRPHQLV� SDWHLNơ�
LU� LVSDQǐ�PRNVOLQLQNDL�� NXULH� QXVWDWơ� VWDWLVWLãNDL� UHLNãPLQJDV�
VąVDMDV�WDUS�YLGXWLQơV��PDNVLPDOLRV�LU�PLQLPDOLRV�WHPSHUDWǌURV�
EHL� VDQW\NLQLR� RUR� GUơJQXPR� LU� NUHLSLPRVL� Ƴ� SVLFKLDWULMRV�
OLJRQLQơV� VNXELRVLRV� SDJDOERV� VN\ULǐ� VNDLþLDXV�� 7XR� WDUSX�
NLWǐ� PHWHRURORJLQLǐ� YHLNVQLǐ� ƳWDND� �YơMR� NU\SWLHV�� YơMR�
JUHLþLR��DWPRVIHURV�VOơJLR��VDXOơV�UDGLDFLMRV��EXYR�VWDWLVWLãNDL�
QHUHLNãPLQJD�>��@��

'DOLD�6752387Ơ��-XOLMD�.5</29$��$UY\GDV�0$57,1.Ơ1$6��5REHUWDV�%81(9,ý,86
0HWHRURORJLQLǐ�YHLNVQLǐ��HOJHVLR�EHL�SVLFKLNRV�VXWULNLPǐ�VąVDMRV��/LWHUDWǌURV�DSåYDOJD
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1H�YLVL� ãLRV�VULWLHV� W\ULPDL�QXVWDWơ�VąVDMDV� WDUS�SVLFKLNRV�
VXWULNLPǐ�LU�PHWHRURORJLQLǐ�YHLNVQLǐ��(��0��&KULVWHQVHQ�LU�NW��
>��@�EDQGơ�LãVLDLãNLQWL��DU�PHWHRURORJLQLDL�YHLNVQLDL�WXUL�ƳWDNRV�
QDXMRPV� ELSROLQLR� VXWULNLPR� ID]ơPV�� -LH� NDV� WULV� PơQHVLXV�
WUHMXV�PHWXV� W\Uơ�JUXSĊ�SDFLHQWǐ��NXULH�PDåLDXVLDL� WULV�NDUWXV�
EXYR� KRVSLWDOL]XRWL� GơO� ELSROLQLR� VXWULNLPR�� 7\UơMDL� QHUDGR�
NRUHOLDFLMRV� WDUS� ELSROLQLǐ� HSL]RGǐ� SUDGåLRV� LU� NRNLR� QRUV�
PHWHRURORJLQLR� YHLNVQLR�� -LH� QXVWDWơ� VWDWLVWLãNDL� UHLNãPLQJą�
VąVDMą� WDUS�YLGXWLQơV� LU�PDNVLPDOLRV� WHPSHUDWǌURV�SRN\þLǐ� LU�
GHSUHVLMRV� VXQNXPR�� 6ąVDMD� WDUS� NULWXOLǐ� NLHNLR�� DWPRVIHURV�
VOơJLR��VDXOơWǐ�LU�GHEHVXRWǐ�YDODQGǐ�LU�W\UơMǐ�QDXGRMDPǐ�VNDOLǐ�
UH]XOWDWǐ� EXYR� QHUHLNãPLQJD�� $XWRULDL� SDGDUơ� LãYDGą�� NDG�
PHWHRURORJLQLDL� YHLNVQLDL� JDOL� WXUơWL� ƳWDNRV� VXNHOLDQW� QDXMXV�
ELSROLQLR� VXWULNLPR�HSL]RGXV�SDFLHQWDPV�� WDþLDX� MLH�QHVXGDUR�
GRPLQXRMDQþLRV�SULHåDVWLHV�

ƲGRPǐ�W\ULPą�DWOLNR�JUXSơ�9RNLHWLMRV�PRNVOLQLQNǐ��NXULH�
W\Uơ��DU�VH]RQLãNXPDV�LU�SODWXPRV�NOLPDWDV�WXUL�ƳWDNRV�SDFLHQWǐ��
J\YHQDQþLǐ�LU�J\GRPǐ�SHQNLRVH�NOLPDWR�]RQRVH�ãLDXUơV�LU�SLHWǐ�
SXVUXWXOLXRVH�� NDVGLHQLDL� QXRWDLNDL� >��@�� 7\ULPH� GDO\YDYR�
SDFLHQWDL� Lã� VNLUWLQJǐ� JHRJUD¿QLǐ� YLHWRYLǐ� âLDXUơV� LU� 3LHWǐ�
$PHULNRMH�� (XURSRMH� LU� $XVWUDOLMRMH�� NXULHPV� EXYR� VNLUWDV�
ƳSUDVWLQLV� J\G\PDV�� 5H]XOWDWDL� SDURGơ�� NDG�� QHSDLVDQW� ODEDL�
VNLUWLQJǐ� RUǐ�� QHL� SODWXPD�� QHL� NOLPDWR� SRN\þLDL� QHWXUơMR�
VYDUELRV� ƳWDNRV� GDXJXPRV� SDFLHQWǐ�� JDXQDQþLǐ� YDLVWǐ� QXR�
ELSROLQLR�VXWULNLPR��NDVGLHQơV�QXRWDLNRV�SRN\þLDPV�QHL�SDJDO�
PHWǐ�ODLNXV��QHL�SDJDO�PơQHVLXV�

6H]RQLQLV�DIHNWLQLV�VXWULNLPDV
'DU� YLHQD� DNW\YL� W\ULPǐ� VULWLV� \UD� VH]RQLQLR� DIHNWLQLR�

VXWULNLPR��6$6��HSLGHPLRORJLMD��
,NL� 6$6�PHWRGLãNDL� EXYR� DSUDã\WDV�� EXYR� W\ULPDL�� NXULH�

QDJULQơMR� VH]RQLãNXPR� ƳWDNą� HPRFLQLDPV� VXVLUJLPDPV�
VYHLNDWRV� SULHåLǌURV� SDVODXJǐ� WHLNLPR� VLVWHPRMH�� .DLS� VX�
VH]RQLãNXPX� VXVLMĊ� QXRWDLNRV� VXWULNLPǐ� SRN\þLDL�� EXYR� WLUWL�
WRNLH� URGLNOLDL�� NDLS� VDYLåXG\ELǐ� GDåQLV�� HOHNWURNRQYXOVLQơV�
WHUDSLMRV� WDLN\PDV�� KRVSLWDOL]DYLPDV�GơO� HPRFLQLǐ� VXWULNLPǐ��
GHSUHVLMRV� SUDGåLD�� J\G\WRMǐ� NRQVXOWDFLMǐ� GơO� GHSUHVLMRV�
LU� DQWLGHSUHVDQWǐ� UHFHSWǐ� LãUDã\PR� VNDLþLXV�� 6$6� W\ULPǐ�
SUDGLQLQNX� ODLNRPDV�SVLFKLDWUDV�GU��1RUPDQ�5RVHQWKDO��NXULV�
DSVNDLþLDYR�� NDG� QXR� ��� LNL� ���PLOLMRQǐ� DPHULNLHþLǐ� SDWLULD�
SDVLNDUWRMDQþLą�GHSUHVLMą�WXR�PHWX�ODLNX��NDL�VXPDåơMD�GLHQRV�
ãYLHVRV�WUXNPơ��/LWHUDWǌURMH�DSUDã\WL�GX�6$6�SRWLSLDL��åLHPRV�
6$6�LU�YDVDURV�6$6��Lã�NXULǐ�åLHPRV�\UD�GDXJ�GDåQHVQLV�>����
������@�

9LVDPH�SDVDXO\MH�DWOLNWL� W\ULPDL�URGR��NDG�6$6�JDOL�NLVWL�
SULNODXVRPDL�QXR�WRNLǐ�YHLNVQLǐ�NDLS�JHRJUD¿Qơ�YLHWD��DPåLXV�LU�
O\WLV��NDG�6$6�SDSOLWLPDV�GLGHVQLV�WDUS�PRWHUǐ�LU�WDUS�MDXQHVQLR�
DPåLDXV� DVPHQǐ� >���� ��@�� 0DQRPD�� NDG� 6$6� SULHåDVWLV�
SLUPLDXVLD�\UD�ãYLHVRV�VW\JLXV�åLHPą�LU�NDG�ãLV�VXWULNLPDV�ODELDX�
SDSOLWĊV�WDUS�åPRQLǐ��J\YHQDQþLǐ�WROLDX�QXR�SXVLDXMR�SODWXPRV�
>������@��,ã�WLNUǐMǐ�HJ]LVWXRMD�GLGHOL�GLHQRV�LU�QDNWLHV�WUXNPơV�
VNLUWXPDL� WDUS�åHPHVQLǐ�LU�DXNãWHVQLǐ�SODWXPǐ�LU�SODWXPD�\UD�
YLHQLQWHOơ� QHWLHVLRJLQơ� PDWDYLPR� SULHPRQơ� QXVWDW\WL� ãYLHVRV�
NLHNLXL��NXUƳ�åPRJXV�JDXQD�åLHPą��-DX������P��QXVWDW\WD��NDG�
6$6� ODELDX� SDSOLWĊV� GDXJLDX� Ƴ� ãLDXUĊ� QXWROXVLRVH� SODWXPRVH��
5RVHQ�LU�NROHJRV�EXYR�SLUPLHML��QDJULQơMĊ�ãLą�NHOLDPą�KLSRWH]Ċ�
WLHVLRJLDL�>��@��0RNVOLQLQNDL�DWOLNR�W\ULPą�NHWXULRVH�VNLUWLQJRVH�
YLHWRYơVH�-$9��7\ULPDV�SDURGơ��NDG�åLHPRV�6$6�UHLNãPLQJDL�
GDåQLDX� SDSOLWĊV� WDUS� J\YHQWRMǐ�� J\YHQDQþLǐ� ODELDX� Ƴ� ãLDXUĊ�
QXWROXVLRVH� SODWXPRVH�� WXR� WDUSX� WDUS� SODWXPRV� LU� YDVDURV�
6$6�QHUDVWD� MRNLRV�NRUHOLDFLMRV��3DQDãLXV�GXRPHQLV� �����P��

SDVNHOEơ� LU� 'DQLMRV� PRNVOLQLQNDL�� NXULH� SDEDQGơ� QXVWDW\WL�
6$6� SDSOLWLPą� WDUS� *UHQODQGLMRV� LU� 'DQLMRV� J\YHQWRMǐ��
J\YHQDQþLǐ�NHWXULRVH�VNLUWLQJRVH�*UHQODQGLMRV�VDYLYDOG\EơVH��
LãVLGơVþLXVLRVH�VNLUWLQJRVH�SODWXPRVH��6$6�SDSOLWLPDV�VY\UDYR�
WDUS�SLHWLQơV�VDYLYDOG\EơV�LU�WULMǐ�ãLDXULQLǐ�VDYLYDOG\ELǐ��<SDþ�
GLGHOLV� 6$6� SDSOLWLPDV� QXVWDW\WDV� ãLDXULQơVH� VDYLYDOG\EơVH�
>��@��

$WVLåYHOJLDQW� Ƴ� WDL�� NDG� 6$6� GDXJLDX� SDSOLWĊV� GLGơMDQW�
SODWXPDL�� DWURG\Wǐ�� NDG� GLGåLDXVLDV� MLV� WXUơWǐ� EǌWL� $UNWLNRV�
UHJLRQXRVH�� 7DþLDX� \UD� GXRPHQǐ�� SULHãWDUDXMDQþLǐ� SODWXPRV�
KLSRWH]HL� >���� ��@�� ,VODQGLMRV� PRNVOLQLQNǐ� DWOLNWDV� W\ULPDV�
SDURGơ��NDG�6$6�SDSOLWLPDV�EXYR�PDåHVQLV�,VODQGLMRMH�QHL�-$9�
5\Wǐ�SDNUDQWơMH��QHSDLVDQW�WR��NDG�,VODQGLMD�\UD�ODELDX�Ƴ�ãLDXUĊ�
QXWROXVLRMH� SODWXPRMH� >��@�� 1RUYHJLMRV� PRNVOLQLQNDL�� DWOLNĊ�
OLWHUDWǌURV� DSåYDOJą�� SDVNHOEơ�� NDG�JDXVǌV� J\YHQWRMǐ� W\ULPDL�
âLDXUơV� 1RUYHJLMRMH� QHSDURGơ� GLGHVQLR� GHSUHVLMRV� SDSOLWLPR�
åLHPą� >��@�� 3�� 3�� 0HUFK� VX� NROHJRPLV�� VLHNGDPDV� QXVWDW\WL�
VąVDMą�WDUS�6$6�SDSOLWLPR�LU�SODWXPRV��DWOLNR�HSLGHPLRORJLQơV�
OLWHUDWǌURV�DSLH�6$6�SDSOLWLPą�DSåYDOJą�LU�QXVSUHQGơ��NDG�MHL�
SODWXPD� WXUL� ƳWDNRV�6$6�SDSOLWLPXL�� WDL� WD� ƳWDND� \UD� VLOSQD� LU�
NLWL� YHLNVQLDL�� SY]��� NOLPDWDV�� JHQHWLQLV� SDåHLGåLDPXPDV� LU�
VRFLDOLQLV�NXOWǌULQLV�NRQWHNVWDV�JDOL�WXUơWL�GLGHVQĊ�ƳWDNą�>��@�

0RNVOLQLQNDL� GRPơMRVL�� DU� 6$6� SDSOLWLPXL� WXUL� ƳWDNRV�
JHQDL��DU�MLV�JDOL�VNLUWLV�WDUS�HWQLQLǐ�JUXSLǐ��7\ULPǐ�GXRPHQ\V�
ƳYDLUǌV��6��6DDULMlUYL�LU�NROHJRV�W\ULQơMR�6$6�SDSOLWLPą�âLDXUơV�
6XRPLMRMH� WDUS� WHQ� J\YHQDQþLǐ� VXRPLǐ� LU� YLHWLQLǐ� J\YHQWRMǐ�
>��@�� /\JLQDQW� VX� MDLV�� VXRPLDL� ���� NDUWR� GDåQLDX� SDW\Uơ�
6$6�� .�� 6XKDLO� LU� 5�� &RFKUDQH� W\Uơ� EDOWǐMǐ� LU� D]LMLHWLãNRV�
NLOPơV�%ULWDQLMRMH�JLPXVLǐ�PRWHUǐ�QXRWDLNą�NDUWą�SHU�PơQHVƳ��
YLHQHULXV� PHWXV� >��@�� 7\ULPDL� SDURGơ�� NDG� D]LMLHWơV� SDW\Uơ�
GDXJLDX� VH]RQLQLǐ� QXRWDLNRV� VY\UDYLPǐ�� 7DþLDX� DXWRULDL�
QHPDQơ��NDG�ãƳ�VNLUWXPą�OHPLD�JHQHWLQLDL�YHLNVQLDL��7LH�SDW\V�
DXWRULDL�QDJULQơMR� LU�KRVSLWDOL]DYLPR�GơO�GHSUHVLMRV�GDåQXPą�
%LUPLQJHPH��$QJOLMD��>��@��$]LMLHWLãNRV�NLOPơV�OLJRQLǐ�JUXSơMH�
KRVSLWDOL]DYLPR� VNDLþLXV� åLHPą� EXYR� WULV� NDUWXV� GLGHVQLV� QHL�
YDVDUą��R�EDOWRVLRV�UDVơV�OLJRQLǐ�JUXSơMH�SDGLGơMR�WLN����SURF��
'DQLMRV� PRNVOLQLQNDL� MDX� PLQơWDPH� W\ULPH� *UHQODQGLMRMH�
QXVWDWơ� WLN� QHUHLNãPLQJXV� 6$6� SDSOLWLPR� VNLUWXPXV� WDUS�
'DQLMRV�LU�*UHQODQGLMRV�J\YHQWRMǐ�>��@�

.DL�NXULH�PRNVOLQLQNDL�GRPơMRVL��DU�åPRQơV�SULVLWDLNR�SULH�
NLWǐ�NOLPDWR�VąO\Jǐ��7\ULPǐ��DWOLNWǐ�âLDXUơV�âNRWLMRMH��âLDXUơV�
.DQDGRMH� LU� NHOLRVH� -$9� âLDXUơV� YDOVWLMRVH�� GXRPHQLPLV��
SDGLGơMĊV� SROLQNLV� VXVLUJWL� 6$6� WDUS� DVPHQǐ�� NXULH� J\YHQR�
WUXPSHVQƳ� ODLNą� ODELDX� Ƴ� ãLDXUĊ� QXWROXVLRVH� YLHWRYơVH� >����
���� ���� ���� ��@�� SDQDãXV�� -DX� PLQơWDV� W\ULPDV� %LUPLQJHPH��
DWOLNWDV�WDUS�EULþLǐ�LU�D]LMLHWLãNRV�NLOPơV�PRWHUǐ��WDLS�SDW�>��@�
O\JLQR� D]LMLHWHV� PRWHULV�� NXULRV� QHVHQLDL� SHUVLNơOơ� Ƴ� $QJOLMą�
VX� D]LMLHWơPLV�PRWHULPLV�� NXULRV� JLPơ�$QJOLMRMH��$EL� JUXSơV�
PRWHUǐ� WXUơMR� SDQDãLXV� GHSUHVLMRV� VLPSWRPXV�� EHW� $]LMRMH�
JLPXVLRV�JUXSơV�PRWHUǐ�GHSUHVLMRV�VLPSWRPǐ�YLGXUNLV�åLHPą�
EXYR�GLGHVQLV�QHL�D]LMLHþLǐ�PRWHUǐ��JLPXVLǐ�$QJOLMRMH��7DL�URGR��
NDG�PRWHU\V�� NXULRV� YLVą� VDYR� J\YHQLPą� SUDOHLGR�$QJOLMRMH��
JHULDX� DGDSWDYRVL� SULH� LOJRV� åLHPRV�� 7DþLDX� \UD� LU� SULHãLQJǐ�
GXRPHQǐ��3DY\]GåLXL��6��0XUDVH�LU�NROHJRV�O\JLQR�GYL�JUXSHV�
MDSRQǐ��J\YHQDQþLǐ�6WRNKROPH�âYHGLMRMH��YLHQą�JUXSĊ�VXGDUơ�
WLH�� NXULH�J\YHQR�6WRNKROPH�PDåLDX�NDLS�GYHMXV�PHWXV�� NLWą�
±� WLH�� NXULH� J\YHQR� GDXJLDX� NDLS� ��� PHWǐ�� >��@�� $XWRULDL�
QHUDGR�SRå\PLǐ��NDG�MDSRQDL��NXULH�J\YHQR�6WRNKROPH�LOJLDX��
SULVLWDLNơ�SULH�LOJRV�VNDQGLQDYLãNRV�åLHPRV��

7\ULPDL��DWOLNWL�WURSLNǐ�LU�VXEWURSLNǐ�WHULWRULMRVH��HVDQþLRVH�

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

$SåYDOJRV



åHPHVQơVH� SODWXPRVH�� URGR�� NDG� þLD� ODELDX� SDSOLWĊV� YDVDURV�
6$6��JDOEǌW��WDL�OơPơ�GLGHVQL�NDUãþLDL�LU�GUơJPơ�>��@��*��0XUUD\�
DWOLNR� 0HOEXUQR� J\YHQWRMǐ� W\ULPą� LU� QXVWDWơ�� NDG� åLHPRV�
6$6� \UD� UHWDV� 9LGXULR� $XVWUDOLMRMH� >��@�� .LWD� PRNVOLQLQNǐ�
JUXSơ�SDEDQGơ�LãVLDLãNLQWL��DU�HJ]LVWXRMD�6$6�WURSLNǐ�âLDXUơV�
$XVWUDOLMRMH� >��@�� 5H]XOWDWDL� SDURGơ�� NDG� YDVDUą� �� SURF��
WLULDPǐMǐ� SDW\Uơ� 6$6�� R� åLHPRV� 6$6� SDSOLWLPR� GDåQLV� EXYR�
���� SURF�� /DELDXVLDL� QXRWDLNą� LU� HOJHVƳ� ƳWDNRMDQW\V� DSOLQNRV�
YHLNVQLDL� EXYR� SHUQHO\J� GLGHOLV� NDUãWLV� LU� GUơJPơ�� 7DLODQGH��
WDLS� SDW� âLDXUơV� WURSLNXRVH�� DWOLNWR� HSLGHPLRORJLQLR� W\ULPR�
GXRPHQ\V� EXYR� SDQDãǌV� >��@�� 1XVWDW\WDV� GLGHOLV� YDVDURV� LU�
PDåDV�åLHPRV�6$6�SDSOLWLPDV�EHL�UDVWD�NRUHOLDFLMD�WDUS�EORJRV�
VDYLMDXWRV�LU�DXNãWRV�WHPSHUDWǌURV�

,â9$'26
$SåYHOJWǐ� W\ULPǐ� GXRPHQ\V� LãOLHND� JDQD� SULHãWDULQJL��

WDþLDX�� \UD� QHDEHMRWLQD� VąVDMD� WDUS� PHWHRURORJLQLǐ� YHLNVQLǐ�

LU�ƳYDLULǐ�HOJHVLR�EHL�SVLFKLNRV�VXWULNLPǐ��1HSDLVDQW�GDXJHOLR�
W\ULPǐ�� ƳURGDQþLǐ� MDXWUXPą� RUXL�� YLV� GDU� WUǌNVWD� W\ULPǐ�
DWVNOHLGåLDQþLǐ�ãLRV�VąYHLNRV�SULHåDVWLQLXV�U\ãLXV��1DXGRMDPRV�
VNLUWLQJRV� PHWRGLNRV�� QơUD� DLãNLDL� DSLEUơåWǐ� VąYRNǐ��
1XVWDW\WD�� NDG� VX� VDYLMDXWD� GDåQLDXVLDL� EǌQD� VXVLMĊ� WLH� SDW\V�
PHWHRURORJLQLDL�YHLNVQLDL��WHPSHUDWǌUD��GLHQRV�ãYLHVRV�WUXNPơ��
VDXOơWRV� YDODQGRV�� VDQW\NLQLV� RUR� GUơJQXPDV�� DWPRVIHURV�
VOơJLV�� R� GDåQHVQLV� KRVSLWDOL]DYLPDV� Ƴ� SVLFKLDWULMRV� OLJRQLQHV�
LU� GLGHVQơ� VDYLåXG\ELǐ� UL]LND� EǌQD� SDYDVDUƳ�YDVDUą�� \SDþ�
VY\UXRMDQW�WHPSHUDWǌUDL�

0HWHRURORJLQLǐ� YHLNVQLǐ� ƳWDNRV� åPRQLǐ� VYHLNDWDL� W\ULPǐ�
GXRPHQ\V� \UD� VYDUEǌV�� WDþLDX� MLH� WXUL� EǌWL� LQWHUSUHWXRMDPL�
DWVDUJLDL��'DXJHOLV�W\UơMǐ�SDEUơåLD��NDG�WROHVQL�W\ULQơMLPDL�ãLRMH�
VULW\MH�EǌWLQL�WLHN�SDNDUWRMDQW�MDX�DWOLNWXV�W\ULPXV��WLHN�DWOLHNDQW�
QDXMXV��WLHN�W\ULQơMDQW�SULHåDVWLQLXV�U\ãLXV�WDUS�PHWHRURORJLQLǐ�
YHLNVQLǐ�LU�åPRQLǐ�HOJHVLR�

/,7(5$7ǋ5$

��� 0DFNHQVHQ� 6�� YRQ��� +RHSSH� 3��� 0DDURXI�$��� 7RXULJQ\� 3��� 1RZDN� '�� 3UHYDOHQFH� RI� ZHDWKHU�
VHQVLWLYLW\�LQ�*HUPDQ\�DQG�&DQDGD����,QW��-��%LRPHWHRURO��±�������YRO����������S�����±����

��� %XOEHQD�$���3DLOKH]�*���$FHxD�5��3DQLF�DQ[LHW\��XQGHU�WKH�ZHDWKHU"����,QW��-��%LRPHWHRURO��±�������
YRO����������S�����±����

��� -HQGULW]N\�*��:LUNXQJHQ�YRQ�:HWWHU�XQG�.OLPD�DXI�GLH�*HVXQGKHLW�GHV�0HQVFKHQ��,Q��:LFKPDQQ�
+�(��� 6FKOLSN|WHU� +�:�� )�OJUDII� +�:�� �HGV���� +DQGEXFK� GHU� 8PZHOWPHGL]LQ�� ±� (FRPHG��
/DQGVEHUJ�������

��� .ORW�6��YRQ��:RONH�*���7XFK�7��HW�DO��,QFUHDVHG�DVWKPD�PHGLFDWLRQ�XVH�LQ�DVVRFLDWLRQ�ZLWK�DPELHQW�
¿QH�DQG�XOWUD¿QH�SDUWLFOHV����(XU��5HVSLU��-��±�������YRO������S�����±����

��� %UDJD�$�/���=DQREHWWL�$���6FKZDUW]�-��7KH�HIIHFW�RI�ZHDWKHU�RQ�UHVSLUDWRU\�DQG�FDUGLRYDVFXODU�
GHDWKV�LQ����8�6��FLWLHV����(QYLURQ��+HDOWK�3HUVSHFW��±�������YRO�������S�����±����

��� 2¶1HLOO�0�6���=DQREHWWL�$���6FKZDUW]�-��0RGL¿HUV�RI�WKH�WHPSHUDWXUH�DQG�PRUWDOLW\�DVVRFLDWLRQ�LQ�
VHYHQ�86�FLWLHV����$P��-��(SLGHPLRO��±�������YRO�������S������±�����

��� 0HãND�9���-XR]XO\QDV�$��.XURUWLQơ�PHGLFLQD��±�9LOQLXV��³/LWLPR´�������

��� +DNNR�+��6HDVRQDO�9DULDWLRQ�RI�6XLFLGHV�DQG�+RPLFLGHV�LQ�)LQODQG��:LWK�6SHFLDO�$WWHQWLRQ�WR�
6WDWLVWLFDO�7HFKQLTXHV�8VHG� LQ�6HDVRQDOLW\�6WXGLHV��'RFWRUDO� GLVVHUWDWLRQ��8QLYHUVLW\� RI�2XOX��
$FWD�8QLYHUVLWDWLV�2XOXHQVLV��6HULHV�'��0HGLFD������±�2XOX��2XOX�8QLYHUVLW\�������

��� -DPLVRQ�5��1���$QGHUVRQ�.�2���6ODWHU�0�$��:HDWKHU�FKDQJHV�DQG�SDLQ��SHUFHLYHG�LQÀXHQFH�RI�
ORFDO�FOLPDWH�RQ�SDLQ�FRPSODLQW�LQ�FKURQLF�SDLQ�SDWLHQWV����3DLQ��±�������YRO������S�����±�����

���� 6KXWW\�0�6���&XQGLII�*���'H*RRG�'�(��3DLQ�FRPSODLQW�DQG�WKH�ZHDWKHU��ZHDWKHU�VHQVLWLYLW\�DQG�
V\PSWRP�FRPSODLQWV�LQ�FKURQLF�SDLQ�SDWLHQWV����3DLQ��±�������YRO������S�����±����

���� *RULQ� $�$��� 6P\WK� -�0��� :HLVEXUJ� -�1�� HW� DO�� 5KHXPDWRLG� DUWKULWLV� SDWLHQWV� VKRZ� ZHDWKHU�
VHQVLWLYLW\� LQ�GDLO\� OLIH��EXW� WKH� UHODWLRQVKLS� LV�QRW� FOLQLFDOO\� UHOHYDQW� ���3DLQ��±�������YRO������
S�����±����

���� 'UDQH� '��� %HUU\� *��� %LHUL� '��� 0F)DUODQH�$�&��� %URRNV� 3�� 7KH� DVVRFLDWLRQ� EHWZHHQ� H[WHUQDO�
ZHDWKHU�FRQGLWLRQV�DQG�SDLQ�DQG�VWLIIQHVV�LQ�ZRPHQ�ZLWK�UKHXPDWRLG�DUWKULWLV����-��5KHXPDWRO��±�
������YRO������S������±�����

���� +DJJOXQG� .�-��� 'HXVHU�:�(��� %XFNHOHZ� 6�3��� +HZHWW� -��:HDWKHU�� EHOLHIV� DERXW� ZHDWKHU�� DQG�
GLVHDVH�VHYHULW\�DPRQJ�SDWLHQWV�ZLWK�¿EURP\DOJLD����$UWKULWLV�&DUH�5HV��±�������YRO�����S�����±
����

���� 'UXQJLOLHQơ�'���0DUWLQNơQDV�$��/LHWXYRV�SDMǌULR�NOLPDWLQLǐ�IDNWRULǐ�ƳWDND�ãLUGLHV�LU�NUDXMDJ\VOLǐ�
OLJǐ�SDǌPơMLPXL����0HGLFLQD��±�������1U�����S����±���

���� 0DUWLQNơQDV��$���9DURQHFNDV��*���äHPDLW\Wơ��'���.DPLQVNDV��9��.OLPDWR�YHLNVQLǐ� ƳWDND�ãLUGLHV�
NUDXMDJ\VOLǐ�VLVWHPDL����$SOLQNRW\URV�W\ULPDL��LQåLQHULMD�LU�YDG\ED��±�������1U���������S����±���

���� )DXVW�9���+ROH�*��:HDWKHU�GHSHQGHQW�VOHHS�GLVRUGHUV�RI�SV\FKLDWULF�SDWLHQWV����3V\FKLDWU��&OLQ��±�
������YRO�����S�����±����

���� 9DG]\XN� 6�1���0LNXOD�1�0�� 6XEMHFWLYH� WHPSRUDO� UHIHUHQFH� DQG� VKRUW� WHUP� YLVXDO�PHPRU\� LQ�
KHDOWK\�PHQ� GHSHQGLQJ� RQ�ZHDWKHU� DQG� QHXURWLVP� OHYHO� ���+XP�� 3K\VLRO�� ±� ������ YRO�� ���� S��
���±����

���� -HQGULW]N\�*���6WDKO�7���&RUGHV�+��'HU�(LQÀXVV�GHV�:HWWHUV�DXI�GDV�9HUNHKUVXQIDOOJHVFKHKHQ����=��
9HUNHKUVVLFKHUKHLW��±�������YRO������S�����±����

���� 5DXVFKKRIHU� +��� -HQGULW]N\� *��� 6|QQLQJ� :�� =XVDPPHQKDQJ� YRQ� :HWWHUIDNWRUHQ� XQG�
%HWULHEVXQIlOOHQ����%HUXIVJHQRVVHQVFKDIW��±�������YRO�����S�����±����

���� %XFKHU�.���+DDVH�&��0HWHRURWURS\�DQG�PHGLFDO�PHWHRURORJLFDO�IRUHFDVWV����([SHULHQWLD��±�������
YRO������S�����±����

���� +|SSH�3��7|JOLFKH�%OXWGUXFNYDULDELOLWDHW�XQG�:LWWHUXQJVIDNWRUHQ����:LVV��0LWW��0HWHRURO��,QVW��
8QLY��0XHQFK��±�������YRO������S����±���

���� (EHUKDUW�/�+�-���-DNREL�*���:LQWHUKDOWHU�0���*HRUJLHII�0��(LQÀXVV�YRQ�8PZHOWIDNWRUHQ�DXI�GDV�
$XIWUHWHQ� YRQ�hEHONHLW� XQG�(UEUHFKHQ� LQ� GHU� SRVWRSHUDWLYHQ� 3KDVH²ZHOFKHQ�(LQÀXVV� KDEHQ�
GDV�:HWWHU�XQG�GLH�0RQGSKDVHQ"����$QDHVWKHVLRO�,QWHQVLYPHG�1RWIDOOPHG�6FKPHU]WKHU��±�������
YRO������S�����±����

���� -HQGULW]N\�*���%XFKHU�.���/DVFKHZVNL�*���:DOWKHU�+��$WPRVSKHULF�KHDW�H[FKDQJH�RI�WKH�KXPDQ�
EHLQJ��ELRFOLPDWH�DVVHVVPHQWV��PRUWDOLW\�DQG�WKHUPDO�VWUHVV����,QW��-��&LUFXPSRODU��+HDOWK��±�������
YRO������S�����±����

���� .DONVWHLQ�/�6��$�QHZ�DSSURDFK�WR�HYDOXDWH�WKH�LPSDFW�RI�FOLPDWH�RQ�KXPDQ�PRUWDOLW\����(QYLURQ��
+HDOWK�3HUVSHFW��±�������YRO������S�����±����

���� 'DQHW�6���5LFKDUG�)���0RQWD\H�0��HW�DO��8QKHDOWK\�HIIHFWV�RI�RXWGRRU�WHPSHUDWXUH�DQG�DWPRVSKHULF�
SUHVVXUH� RQ� LQFLGHQFH�� UHFXUUHQFH� DQG� PRUWDOLW\� UDWHV� RI� P\RFDUGLDO� LQIDUFWLRQ� DQG� FRURQDU\�
GHDWKV��3URFHHGLQJV�RI�WKH�PHHWLQJ�RI�WKH�$PHULFDQ�+HDUW�$VVRFLDWLRQ��±�'DOODV��7H[�������

���� )DXVW�9��'HU�(LQÀX�PHWHRURORJLVFKHU�)DNWRUHQ�DXI�*HVXQGH����=��$QJHZD%DGHU�X��.OLPDKHLON��
±�������YRO����������S�����

���� 3LONDXVNLHQơ�$��0HWHRYHLNVQLǐ�ƳWDND�VHUJDQWLHVLHPV����*\G\PR�PHQDV��±�������1U���±���S�����

���� )DXVWDV�)RONHULV��.DLS�UHDJXRMDPH�Ƴ�RUXV��±�9LOQLXV��Ä0RNVODV³�������

���� %ULHUH�-���'RZQHV�$���6SHQVOH\�-��6XPPHU�LQ�WKH�FLW\��8UEDQ�ZHDWKHU�FRQGLWLRQV�DQG�SV\FKLDWULF�
HPHUJHQF\�URRP�YLVLWV����-RXUQDO�RI�$EQRUPDO�3V\FKRORJ\��±�������YRO������S����±���

���� 'HQLVVHQ� -�-���%XWDOLG�/���3HQNH�/��� YDQ�$NHQ�0�$��7KH�HIIHFWV�RI�ZHDWKHU�RQ�GDLO\�PRRG�� D�
PXOWLOHYHO�DSSURDFK����(PRWLRQ��±�������YRO���������S�����±����

���� 0RPLURYLü�$���5HVDQRYLü�%���&XOLJ�-���+HUOMHYLü�,��0RRG�HIIHFWV�RI�ZHDWKHU�FRQGLWLRQV�RI� WKH�
=DJUHE�SRSXODWLRQ��&URDWLD����&ROO��$QWURSRO��±�������YRO���������S�����±����

���� 6DQGHUV� -�/���%UL]]RODUD�0�6��5HODWLRQVKLSV�EHWZHHQ�ZHDWKHU�DQG�PRRG� ��� -RXUQDO�RI�*HQHUDO�
3V\FKRORJ\��±�������YRO�����������S�����±����

���� &XQQLQJKDP�0�5��:HDWKHU��PRRG��DQG�KHOSLQJ�EHKDYLRU��4XDVL�H[SHULPHQWV�ZLWK�WKH�VXQVKLQH�
6DPDULWDQ����-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��±�������YRO������S������±�����

���� 3DUURWW� :�*��� 6DELQL� -�� 0RRG� DQG� PHPRU\� XQGHU� QDWXUDO� FRQGLWLRQV�� (YLGHQFH� IRU� PRRG�
LQFRQJUXHQW�UHFDOO����-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��±�������YRO������S�����±����

���� 6FKZDU]�1���&ORUH�*�/��0RRG��PLVDWWULEXWLRQ�� DQG� MXGJHPHQW�RI�ZHOO�EHLQJ�� ,QIRUPDWLYH� DQG�
GLUHFWLYH�IXQFWLRQV�RI�DIIHFWLYH�VWDWHV����-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��±�������
YRO������S�����±����

���� *ROGVWHLQ�.�0��:HDWKHU��PRRG��DQG�LQWHUQDO�H[WHUQDO�FRQWURO����3HUFHSWXDO�0RWRU�6NLOOV��±�������
YRO������S������

���� +RZDUWK�(���+RIIPDQ�0�6��$�PXOWLGLPHQVLRQDO�DSSURDFK�WR�WKH�UHODWLRQVKLS�EHWZHHQ�PRRG�DQG�
ZHDWKHU����%U��-��3V\FKRO��±�������YRO������3W�����S����±���

���� :DWVRQ�'���&ODUN�/�$���7HOOHJHQ�$��'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�EULHI�PHDVXUHV�RI�3RVLWLYH�
DQG�1HJDWLYH�$IIHFW��7KH�3$1$6�6FDOHV����-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��±�������
YRO������S������±�����

���� :DWVRQ�'��0RRG�DQG�WHPSHUDPHQW��±�1HZ�<RUN��³*XLOIRUG�3UHVV´�������

���� .HOOHU�0�&���)UHGULFNVRQ�%�/���<EDUUD�2��HW�DO��$�ZDUP�KHDUW�DQG�D�FOHDU�KHDG��7KH�FRQWLQJHQW�
HIIHFWV�RI�ZHDWKHU�RQ�PRRG�DQG�FRJQLWLRQ����3V\FKRORJLFDO�6FLHQFH��±�������YRO������S�����±����

���� .HYDQ�6�0��3HUVSHFWLYHV�RQ�VHDVRQ�RI�VXLFLGH����6RF��6FL��0HG��±�������YRO������S�����±����

���� :HKU�7�$���5RVHQWKDO�1�(��6HDVRQDOLW\�DQG�DIIHFWLYH� LOOQHVV� ���$P��-��3V\FKLDWU\��±�������YRO��
�����S�����±����

���� 0DVVLQJ�:���$QJHUPH\HU�0�&��7KH�PRQWKO\�DQG�ZHHNO\�GLVWULEXWLRQ�RI�VXLFLGH����6RF��6FL��0HG��
±�������YRO������S�����±���
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���� .DOHGLHQH�5���6WDUNXYLHQH�6���3HWUDXVNLHQH�-��6HDVRQDO�SDWWHUQV�RI�VXLFLGHV�RYHU� WKH�SHULRG�RI�
VRFLR�HFRQRPLF����%0&�3XEOLF�+HDOWK��±�������YRO�����S�����
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'DOLD�6752387Ơ��-XOLMD�.5</29$��$UY\GDV�0$57,1.Ơ1$6��5REHUWDV�%81(9,ý,86
0HWHRURORJLQLǐ�YHLNVQLǐ��HOJHVLR�EHL�SVLFKLNRV�VXWULNLPǐ�VąVDMRV��/LWHUDWǌURV�DSåYDOJD
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���� %UHXHU�+�:���%UHXHU�-���)LVFKEDFK�%UHXHU�%�5��6RFLDO��WR[LFRORJLFDO�DQG�PHWHRURORJLFDO�GDWD�RQ�
VXLFLGH�DWWHPSWV����(XU��$UFK��3V\FKLDWU\�1HXURO��6FL��±�������YRO�����������S�����±����
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S����±���
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���� 0F&RQYLOOH� &��� 0F4XDLG� 0��� 0F&DUWQH\� $��� *LOPRUH� :�� 0RRG� DQG� %HKDYLRXU� 3UREOHPV�
$VVRFLDWHG� ZLWK� 6HDVRQDO� &KDQJHV� LQ� %ULWDLQ� DQG� ,UHODQG� ��� ,QWHUQDWLRQDO� -RXUQDO� RI� 6RFLDO�
3V\FKLDWU\��±�������YRO����������S�����±����
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HSLGHPLRORJLFDO�¿QGLQJV� IURP�D� WURSLFDO� FOLPDWH� ���$XVW��1��=�� -�� 3V\FKLDWU\�� ±� ������ YRO�� ���
�����S�����±����

���� 6ULVXUDSDQRQW�0��� ,QWDSUDVHUW� 6�� 6HDVRQDO� YDULDWLRQV� LQ�PRRG� DQG�EHKDYLRXU�� HSLGHPLRORJLFDO�
¿QGLQJV�LQ�WKH�QRUWK�WURSLFV����-��$IIHFW��'LVRUG��±�������YRO������������S����±���

*DXWD������������
3ULLPWD�VSDXGDL������������

$SåYDOJRV



6XJOXPLPR�ƳYHUWLQLPR�PHWRGDV

1XR� ��� LNL� ��� SURF�� VHQ\YR� DPåLDXV� SDFLHQWǐ� SDWLULD�
GHO\Uą� SULHã� KRVSLWDOL]DYLPą� DUED� KRVSLWDOL]DYR�PHWX�� WDþLDX�
ãLV� VXWULNLPDV� OLHND� QHSDVWHEơWDV� DSLH� ��� SURF�� DWYHMǐ� >�@��
1XVWDW\WD�� NDG� GHO\UR� EXYLPDV� \UD� VXVLMĊV� VX� EORJHVQơPLV�
J\G\PR�LãHLWLPLV��ƳVNDLWDQW�LOJHVQƳ�KRVSLWDOL]DYLPą��IXQNFLQơV�
EǌNOơV�EORJơMLPą�LU�GDåQHVQƳ�FKHPLQLǐ�EHL�¿]LQLǐ�VXYDUå\Pǐ�
WDLN\Pą�� 7DLS� SDW� GHO\UR� EXYLPDV� GLGLQD� UL]LNą� SDWHNWL� Ƴ�
VODXJRV� QDPXV��$VPHQ\V�� WXULQW\V� GLGHOĊ� GHO\UR� LãVLY\VW\PR�
UL]LNą��WXUơWǐ�EǌWL�ƳYHUWLQDPL�NDVGLHQ�QDXGRMDQW�VWDQGDUWL]XRWXV�
GHO\UR� YHUWLQLPR� PHWRGXV� WDP�� NDG� EǌWǐ� XåWLNULQWD� JUHLWD�
GHO\UR� GLDJQRVWLND� LU� JUHLWDV� UHLNLDPR� J\G\PR� VN\ULPDV��
'HO\UR� UL]LNRV� YHLNVQLDL� \UD� VHQ\YDV� DPåLXV�� SDEORJơMXVLRV�
NRJQLW\YLQơV�IXQNFLMRV�� LQIHNFLMD��VXQNL� OLJD�DUED�GDXJ\ELQơV�
JUHWXWLQơV� OLJRV�� FKLUXUJLQơV� LQWHUYHQFLMRV�� GHKLGUDFLMD��
SVLFKRWURSLQLǐ� YDLVWǐ� DU� QDUNRWLNǐ� YDUWRMLPDV�� DONRKROL]PDV��
UHJơMLPR�VXWULNLPDL�LU�NDXOǐ�OǌåLDL��

6XJOXPLPR� ƳYHUWLQLPR� PHWRGDV� \UD� VWDQGDUWL]XRWDV�
LQVWUXPHQWDV�� VXNXUWDV� WDP�� NDG� J\G\WRMDL� QH� SVLFKLDWUDL�
JDOơWǐ�WLNVOLDL�LU�JUHLWDL�ƳYHUWLQWL�GHO\UR�EXYLPą�WLHN�NOLQLNLQơMH�
SUDNWLNRMH��WLHN�LU�PRNVOLQLXRVH�W\ULPXRVH��%XYR�VXNXUWRV�LOJD�
LU�WUXPSD�VXJOXPLPR�ƳYHUWLQLPR�PHWRGR�LQVWUXPHQWR�YHUVLMRV�
>�@�� 6XJOXPLPR� ƳYHUWLQLPR� PHWRGR� �6,0�� LQVWUXPHQWDV� \UD�
LOJHVQLV� LU� LãVDPXV� GHO\UR� YHUWLQLPR� LQVWUXPHQWDV�� NXULV�

QXVWDWR� NOLQLNLQLXV� GHO\UR� NULWHULMXV� SDJDO� '60�,9±75� >�@��
6,0� GLDJQRVWLNRV� DOJRULWPDV� \UD� WUXPSRML� GHO\UR� YHUWLQLPR�
LQVWUXPHQWR� YHUVLMD�� VNLUWD� ƳYHUWLQWL� �� GHO\UR� NULWHULMXV�� NXULH�
SDVLå\PL�JHULDXVLX�JHEơMLPX�DWVNLUWL�GHO\Uą�DUED�SDVLNDUWRMDQWƳ�
VXPLãLPą�QXR�NLWǐ�NRJQLW\YLQLǐ�IXQNFLMǐ�SDEORJơMLPR�WLSǐ�

6,0� SDVLå\PL� JHURPLV� SVLFKRPHWULQơPLV� VDY\EơPLV��
��±����SURF��MDXWUXPX�LU���±���SURF��VSHFL¿ãNXPX��7DLS�SDW�
QXVWDW\WD��NDG�6,0�UH]XOWDWDL�VWDWLVWLNDL�UHLNãPLQJDL�NRUHOLXRMD�
VX� 0LQL� SURWLQơV� EǌNOơV� ƳYHUWLQLPR� �DQJO�� 0LQL� PHQWDO�
VWDWH� H[DP�� 006(�� >�@� UH]XOWDWDLV� LU� VXJOXPLPR� YHUWLQLPR�
UH]XOWDWDLV��QDXGRMDQW�YL]XDOLQLǐ�DQDORJǐ�VNDOHV�>�@��

1DXGRMDQWLV� ãLDLV� LQVWUXPHQWDLV�� SDFLHQWR� EǌNOĊ� JDOLPD�
ƳYHUWLQWL� WUXPSLDX� QHL� SHU� �� PLQ��� R� NODXVLPDL� \UD� ODEDL�
DUWLPL� '60±,9±75� GHO\UR� NULWHULMDPV�� 6,0� LQVWUXPHQWX� LU�
GLDJQRVWLNRV� DOJRULWPX� JDOLPD� QXVWDW\WL�� DU� SDFLHQWDV� SDWLULD�
GHO\Uą�� WDþLDX� QHJDOLPD� QXVWDW\WL� GHO\UR� VXQNXPR�� WRGơO� MR�
YHUWơ�PDåHVQơ�NOLQLNLQLR�JHUơMLPR�DU�EORJơMLPR�VWHEơVHQDL��

1XVWDþLXV� GHO\Uą�� QDXGRMDQWLV� ãLXR� DOJRULWPX�� UHLNLD�
QHDWLGơOLRWLQDL� QXVWDW\WL� LU� SUDGơWL� J\G\WL� GHO\Uą� VXNơOXVLDV�
EǌNOHV� LU� OLJDV� EHL� VNLUWL� DWLWLQNDPą� VODXJą�� *\G\PR� PHWX�
YLVRV� SDVWDQJRV� WXUL� EǌWL� GHGDPRV� SDFLHQWR� SURWLQơV� EǌNOơV�
DWVWDW\PXL�LU�SDODLN\PXL�>�@�

$GRPDV�%81(9,ý,86
.DXQR�PHGLFLQRV�XQLYHUVLWHWR�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��/LHWXYD

.DXQR�PHGLFLQRV�XQLYHUVLWHWR�NOLQLNǐ�1HXURFKLUXUJLMRV�NOLQLND��/LHWXYD

$GUHVDV�VXVLUDãLQơWL��$GRPDV�%XQHYLþLXV��0RN\NORV����������*DUOLDYD��.DXQR�UDMRQDV��/LHWXYD��HO��SDãWDV��D�EXQHYLFLXV#\DKRR�FRP

,QVWUXPHQWXRWơ

6XJOXPLPR�ƳYHUWLQLPR�PHWRGR��6,0��GLDJQRVWLNRV�DOJRULWPDV

�� ǋPLQơ�SUDGåLD�LU�VY\UXRMDQWL�HLJD
�LQIRUPDFLMD�JDXQDPD�Lã�JLPLQLǐ��
VODXJ\WRMR�DU�NOLQLNLQLR�VWHEơMLPR�

ǋPLQLV�SURWLQơV�EǌNOơV�SDVLNHLWLPDV�O\JLQDQW�VX�SUDGLQH�EǌNOH��
,5

(OJHV\V�NLWR�SHU�SDVWDUąMą�SDUą��VXJOXPLPDV�DWVLUDVGDYR�LU�LãQ\NGDYR�DUED�
VXVWLSUơGDYR�LU�VXVLOSQơGDYR�

�� 'ơPHVLR�QHNRQFHQWUDYLPDV /LJRQLV�VXQNLDL�NRQFHQWUXRMD�GơPHVƳ��\UD�LãVLEODãNĊV�DUED�VXQNLDL�VXSUDQWD��
NDV�MDP�VDNRPD�

�� 1HULãOXV�PąVW\PDV /LJRQLR�NDOED�QHULãOL�DU�SDGULND��SRNDOELV�EHSUDVPLV��DWVDN\PDL�QH�Ƴ�WHPą��
QHDLãNL�DU�QHORJLãND�PLQþLǐ�VHND��DU�QHQXVSơMDPDV�SHUơMLPDV�QXR�YLHQRV�
WHPRV�SULH�NLWRV�

�� 6XWULNXVL�VąPRQơ 6XMDXGLQWDV�
/HWDUJLãNDV��PLHJXLVWDV��OHQJYDL�SDåDGLQDPDV��
6WXSRUDV��VXQNLDL�SDåDGLQDPDV��
.RPD��QHSDåDGLQDPDV��

'HO\UR�GLDJQR]ơ�QXVWDWRPD��MHLJX�\UD��NULWHULMDL������LU���DUED����

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



,QVWUXPHQWXRWơ

6XJOXPLPR�ƳYHUWLQLPR�PHWRGR��6,0��LQVWUXPHQWDV�

�� ǋPLQơ�SUDGåLD ǋPLQLV�SURWLQơV�EǌNOơV�SDVLNHLWLPDV��O\JLQDQW�VX�SUDGLQH�EǌNOH�

�$� 'ơPHVLR�QHNRQFHQWUDYLPDV /LJRQLV�VXQNLDL�NRQFHQWUXRMD�GơPHVƳ��\UD�LãVLEODãNĊV�DUED�VXQNLDL�VXSUDQWD��
NDV�MDP�VDNRPD�

�%� �-HLJX�\UD��$� (OJHV\V�NLQWD��VXJOXPLPDV�DWVLUDQGD�LU�LãQ\NVWD�DUED�VXVWLSUơMD�LU�VXVLOSQơMD�

�� 1HULãOXV�PąVW\PDV /LJRQLR�NDOED�QHULãOL�DU�SDGULND��SRNDOELV�EHSUDVPLV��DWVDN\PDL�QH�Ƴ�WHPą��
QHDLãNL�DU�QHORJLãND�PLQþLǐ�VHND��DU�QHQXVSơMDPDV�SHUơMLPDV�QXR�YLHQRV�
WHPRV�SULH�NLWRV�

�� 6XWULNXVL�VąPRQơ 6XMDXGLQWDV��
/HWDUJLãNDV�>PLHJXLVWDV��OHQJYDL�SDåDGLQDPDV@��
6WXSRUDV�>VXQNLDL�SDåDGLQDPDV@��
.RPD�>QHSDåDGLQDPDV@��
1HDLãNX�

�� 'H]RULHQWDFLMD 3DFLHQWDV�GH]RULHQWXRWDV��SY]���QHVXSUDQWD��NDG�\UD�OLJRQLQơMH��PDLãR�ORYDV��
QHVLRULHQWXRMD�ODLNH�

�� $WPLQWLHV�VXWULNLPDV 1HDWVLPHQD�ƳY\NLǐ�OLJRQLQơMH�DUED�SHUVRQDOR�QXURG\Pǐ�

�� 6XYRNLPR�VXWULNLPDL +DOLXFLQDFLMRV��LOLX]LMRV�DU�QHWHLVLQJD�LQWHUSUHWDFLMD��SY]���SDFLHQWXL�NODLGLQJDL�
DWURGR��NDG�NDåNDV�MXGD���

�$� 3VLFKRPRWRULQLV�VXMDXGLQLPDV 3DGLGơMĊV�PRWRULQLV�DNW\YXPDV��SY]��QHQXVW\JLPDV�YLHWRMH��UDQNLRMLPDV�QXR�
SDWDO\QơV��EDUEHQLPDV�SLUãWDLV�DUED�GDåQDV�VWDLJXV�SDGơWLHV�NHLWLPDV�

�%� 3VLFKRPRWRULQLV�VORSLQLPDV 6XPDåơMĊV�PRWRULQLV�DNW\YXPDV��SY]���YDQJXPDV��VSRNVRMLPDV�Ƴ�WROƳ��
LOJDODLNLV�EXYLPDV�YLHQRMH�SR]LFLMRMH�DU�OơWL�MXGHVLDL�

�� 6XWULNĊV�PLHJR�EXGUXPR�FLNODV 0LHJXLVWXPDV�GLHQą�LU�QHPLJD�QDNWƳ�

/,7(5$7ǋ5$

��� &KDQ�'���%UHQQDQ�1��'HOLULXP��0DNLQJ�WKH�GLDJQRVLV��LPSURYLQJ�WKH�SURJQRVLV����*HULDWULFV��±�
������YRO������S��������

��� ,QRX\H�6���YDQ�'\FN�&���$OHVVL�&���%DONLQ�6���6LHJDO�$���+RUZLW]�5��&ODULI\LQJ�FRQIXVLRQ�� WKH�
FRQIXVLRQ�DVVHVVPHQW�PHWKRG����$QQDOV�RI�,QWHUQDO�0HGLFLQH��±�������YRO�������S����������

��� $PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF�DQG�6WDWLVWLFDO�0DQXDO�RI�0HQWDO�'LVRUGHUV���WK�
(GLWLRQ��7H[W�5HYLVLRQ��:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�������

��� %XQHYLþLXV�5��3URWLQơV�EǌNOơV�PLQL�W\ULPDV�����%LRORJLQơ�SVLFKLDWULMD�LU�SVLFKRIDUPDNRORJLMD��±�
������YRO���������S������

*DOLPDV�GHO\UDV����LU��$�LU��%�LU�EHW�NXULV�NLWDV�NULWHULMXV��

��� 5DSS�&���:DNH¿HOG�%���.XQGUDW�0���0HQWHV�-���7ULSS�5HLPHU�7���&XOS�.���0RELO\�3���$NLQV�-���
2QHJD�/��$FXWH�FRQIXVLRQ�DVVHVVPHQW�LQVWUXPHQWV��FOLQLFDO�YHUVXV�UHVHDUFK�XVDELOLW\����$SSOLHG�
1XUVLQJ�5HVHDUFK��±�������YRO������S��������

��� 6HJDWRUH�0�� �$GDPV� '��0DQDJLQJ� GHOLULXP� DQG� DJLWDWLRQ� LQ� HOGHUO\� KRVSLWDOL]HG� RUWKRSHGLF�
SDWLHQWV��3DUW���±7KHRUHWLFDO�DVSHFWV����2UWKRSDHGLF�1XUVLQJ��±�������YRO������S����±���
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.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

.LQH]LWHUDSLMRV�SRYHLNLV�OLJRQLDPV�SR�PLRNDUGR�LQIDUNWR�DQWUDMDPH�
UHDELOLWDFLMRV�HWDSH

,UPD�$%(/.,(1Ơ��-RQDV�-8â.Ơ1$6��%ULJLWD�9$,ý,ǋ1,(1Ơ��9LOLMD�-$.80$,7Ơ�
�-XOLMD�%52ä$,7,(1Ơ

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��LUPDH#NWO�PLL�OW

âLXR�PHWX�¿]LQHV�UHDELOLWDFLMRV�SULHPRQHV�SR�ǌPLQLǐ�NRURQDULQLǐ�ƳY\NLǐ�UHNRPHQGXRMDPD�VNLUWL�NDLS�JDOLPD�DQNVþLDX��
7HLJLDPDV�NLQH]LWHUDSLMRV�SRYHLNLV�RUJDQL]PXL�SDVLUHLãNLD�SDUDVLPSDWLQơV�ƳWDNRV�GLGơMLPX�ãLUGLHV�ULWPR�YDGRYXL��JHUơMD�GHJXRQLHV�
ƳVLVDYLQLPDV��PDåơMD�NDWHFKRODPLQǐ�NRQFHQWUDFLMD�NUDXMR�SOD]PRMH��GLGơMD�¿]LQLV�SDMơJXPDV�EHL�JHUơMD�J\YHQLPR�NRN\Eơ��

7LNVODV�� ƲYHUWLQWL� NLQH]LWHUDSLMRV� SRYHLNƳ� OLJRQLDPV� SR�PLRNDUGR� LQIDUNWR�� SULNODXVRPDL� QXR� LQWHUYHQFLQLR� J\G\PR��
DQWUDMDPH�UHDELOLWDFLMRV�HWDSH�

0HWRGDL��7LUWL�����OLJRQLDL�SR�PLRNDUGR�LQIDUNWR��0,��DQWUDPH�UHDELOLWDFLMRV�HWDSH������������SURF���OLJRQLǐ��NXULHPV�
EXYR� DWOLNWRV� SHUNXWDQLQơV� NRURQDUǐ� LQWHUYHQFLMRV� �3.,�� VX� VWHQWR� LPSODQWDYLPX� �0,�3.,� JUXSơ�� LU� ���� ±� EH� LQWHUYHQFLQLR�
J\G\PR��0,�JUXSơ���/LJRQLDL�SR�0,�EHL�SR�0,�3.,�UHLNãPLQJDL�QHVLVN\Uơ�DPåLXPL��.LOOLS�NODVơPLV��0,�WUDQVPXUDOLãNXPX�EHL�
O\GLPDLV�VXVLUJLPDLV��KLSHUWHQ]LMD��FXNULQLV�GLDEHWDV���*UXSơMH�SR�0,�3.,�VWHEơWL�UHWHVQL�DWYHMDL�GHSUHVLMRV�VXWULNLPǐ��S��������

.LQH]LWHUDSLMRV�PHWX� SDFLHQWDL� EXYR� WUHQLUXRMDPL� YLGXWLQLR� LQWHQV\YXPR� ���±��� SURF�� â6'� UH]HUYR�� DHURELQLDLV� LU�
NYơSDYLPR�SUDWLPDLV��WUHQLUDYLPR�WUXNPơ�±���VDYDLWơV��$QDOL]XRWRV�â5�YDULDELOXPR�DPSOLWXGLQơV�LU�GDåQXPLQơV�FKDUDNWHULVWLNRV�
YLVR�XåVLơPLPR�PHWX�LU�DWVNLUXRVH�HWDSXRVH��WUHQLUXRWơV�PHWX�DQDOL]XRWL�â5�DXWRQRPLQƳ�UHJXOLDYLPą�DWVSLQGLQW\V�â5�3RLQFDUH�
GLDJUDPǐ�URGLNOLDL��3ULHã�LU�SR�NLQH]LWHUDSLMRV�NXUVR�EXYR�DWOLHNDPDV�DNW\YLRVLRV�RUWRVWD]ơV�PơJLQ\V��$20��LU�YHUWLQWL��

5H]XOWDWDL��.LQH]LWHUDSLMRV�XåVLơPLPǐ�SUDGåLRMH�WLULDPǐMǐ��0,�LU�0,�3.,��JUXSơVH�â5�YDULDELOXPR�FKDUDNWHULVWLNRV�
VN\UơVL� W�\�� OLJRQLǐ�VX�0,�3.,�JUXSơMH�QXVWDW\WDV� UHLNãPLQJDL�GLGHVQơ�â5�GLVSHUVLMD��PDåHVQơ� UHDNFLMD�$20�PHWX��GLGHVQLV�
LQGơOLV� //'.� UDP\EơMH� LU�PDåHVQLV� VLVWROLQLV� LU� GLDVWROLQLV� NUDXMRVSǌGåLDL� EHL� WHQGHQFLMD� UHWHVQLR� LãHLWLHV� â5� GDåQLR�� 3DJDO�
SLUPRMR� XåVLơPLPR�PHWX� XåUHJLVWUXRWDV� â5� VSHNWULQHV� FKDUDNWHULVWLNDV� UDP\EơMH� UHLNãPLQJǐ� VNLUWXPǐ� QHQXVWDW\WD�� LãVN\UXV�
WHQGHQFLMą�UHWHVQLR�LãHLWLHV�â5�GDåQLR�0,�LU�3.,�JUXSơMH��9LVRV�PDQNãWRV�PHWX�JHUHVQL�DXWRQRPLQLR�UHJXOLDYLPR�URGLNOLDL�VWHEơWL�
0,�3.,�JUXSơMH�QHL�0,�JUXSơMH��3R�XåVLơPLPR�QXVWDW\WRV�UHLNãPLQJDL�GLGHVQơV�â5�GLVSHUVLMD�LU�NYơSXRMDPRML�DULWPLMD��URGơ�
JHUHVQĊ�SDUDVLPSDWLQơV�UHJXOLDFLMRV�IXQNFLMą��OHQWHOơ���3R����GLHQǐ�NLQH]LWHUDSLMRV�NXUVR�QDJULQơMDPRVH�JUXSơVH�â5�YDULDELOXPR�
URGLNOLDL�WDLS�SDW�VN\UơVL�

/HQWHOơ��âLUGLHV�ULWPR�YDULDELOXPR�URGLNOLǐ�NLWLPDV�NLQH]LWHUDSLMRV�SRYHLN\MH�OLJRQLDPV�VX�0,�EHL�0,�LU�3.,�JUXSơVH

3Rå\PLDL
3ULHã�UHDELOLWDFLMą 3R�UHDELOLWDFLMRV

0, 0,�3., 0, 0,�3.,

9H
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WUH
QL
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P
DV

55UDP\E���PV ������������� ������������� ������������� �������������
V55UDP\E���PV ����������� ����������� �����������Á �����������
V55DWVLJ���PV ����������� �����������
 ����������� �����������
.$UDP\E� ����������� ����������� �����������ÁÁ �����������
.$LQWHQV� ���������� ����������� ����������ÁÁ �����������
.$DWVLJ� ����������� �����������
 ����������� �����������
V//'.LQWHQV���PV ����������� �����������

 �����������ÁÁ �����������
V/'.UDP\E���PV ���������� ���������� ����������ÁÁ ����������
V/'.DWVLJ���PV ���������� ���������� ���������� ����������
//'.LQWHQV���SURF� ����������� �����������

 �����������ÁÁÁ �����������
/'.LQWHQV���SURF� ��������� ����������

 ����������ÁÁ ����������
$'.LQWHQV���SURF� ��������� ���������
 ���������ÁÁ ���������


S�������

S�������


S�������±�WDUS�JUXSLǐ��ÁS�������ÁÁS�������ÁÁÁS�������±�JUXSơMH�SULHã�UHDELOLWDFLMą�LU�SR�UHDELOLWDFLMRV�

/LJRQLǐ�SR�0,�3.,�JUXSơMH�UHLNãPLQJDL�SDGLGơMR�ED]LQLDL�â5�YDULDELOXPR�URGLNOLDL�UDP\EơMH��NYơSXRMDPRML�DULWPLMD��
WDSR�GLGHVQL�/'.� LU�PDåHVQL�//'.�EHL�PDåHVQơV� VLVWROLQLR� LU� GLDVWROLQLR�NUDXMRVSǌGåLR� UHLNãPơV��3R�NLQH]LWHUDSLMRV�NXUVR�
OLJRQLǐ�VX�0,�JUXSơMH�QXVWDW\WD�GLGHVQơ�â5�YDULDELOXPR�URGLNOLǐ�GLQDPLND��

,ãYDGRV�� ��� 7DLNDQW� WUXPSDODLNĊ� NLQH]LWHUDSLMą� OLJRQLDPV� SR� PLRNDUGR� LQIDUNWR�� QHSULNODXVRPDL� QXR� LQWHUYHQFLQLR�
J\G\PR��QXVWDW\WDV�DXWRQRPLQơV�UHJXOLDFLMRV��VLPSDWLQơV�LU�SDUDVLPSDWLQơV�JUDQGåLǐ��DWVLJDYLPDV��SDVLUHLãNLDQWLV�UHÀHNWRULQơV�
UHJXOLDFLMRV�SDJHUơMLPX�LU�KXPRUDOLQơV�ƳWDNRV�SUDWLPǐ�PHWX�VXPDåơMLPX�����/LJRQLǐ�SR�0,�EH�LQWHUYHQFLQLR�J\G\PR�JUXSơMH�â5�
URGLNOLǐ�GLQDPLND�UHDELOLWDFLMRV�PHWX�EXYR�GLGHVQơ��QHV�UHDELOLWDFLMRV�SUDGåLRMH�URGLNOLDL�EXYR�UHLNãPLQJDL�PDåHVQL�

/LWHUDWǌUD�
$EHONLHQơ�,���-XãNơQDV�-���9DLþLǌQLHQơ�%���-DNXPDLWơ�9���%URåDLWLHQơ�-��.LQH]LWHUDSLMRV�SRYHLNLV�OLJRQLDPV�SR�PLRNDUGR�LQIDUNWR�DQWUDMDPH�UHDELOLWDFLMRV�HWDSH����5HDELOLWDFLMRV�PHWRGǐ�LU�SULHPRQLǐ�HIHNW\YXPDV��
/LHWXYRV�5HDELOLWRORJǐ�$VRFLDFLMRV�NRQIHUHQFLMRV�PHGåLDJD��%LUãWRQDV�������P��VSDOLR��±��G�G���S�����±����
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7H]ơV

0LHJR�VWUXNWǌURV�\SDWXPDL�OLJRQLDPV�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�
HVDQW�PLHJR�DSQơMRV�VLQGURPXL��SULNODXVRPDL�QXR�SVLFKRHPRFLQơV�EǌVHQRV�

$XGULXV�$/21'(5,6��$XUHOLMD�32'/,36.<7Ơ��*LHGULXV�9$521(&.$6
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DXGULXVD#NWO�PLL�OW

� 7LNVODV��,ãQDJULQơWL�PLHJR�VWUXNWǌURV�LU�SVLFKRHPRFLQơV�EǌVHQRV�\SDWXPXV�VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�LU�PLHJR�
DSQơMRV�VLQGURPX�

� 0HWRGDL��%XYR�LãWLUWL�����SDFLHQWDL��DPåLDXV�YLGXUNLV�����P��� LQWHUYDODV���±���PHWDL���VHUJDQW\V�NRURQDULQH�ãLUGLHV�
OLJD��.â/�� LU� WXULQW\V�PLHJR�DSQơMRV�VLQGURPą�� Lã�NXULǐ�����Y\UDV� ������SURF���DPåLDXV�YLGXUNLV������P�� ���±���P���� LU�����
PRWHU\V�������SURF���DPåLDXV�YLGXUNLV������P�����±���P�����0LHJR�DSQơMRV�VLQGURPDV�GLDJQR]XRWDV�NDL�VHUJDQWLHPV�NRURQDULQH�
OLJD�NYơSDYLPR�VXWULNLPǐ�LQGHNVDV�EXYR�GDXJLDX���DSQơMǐ�KLSRSQơMǐ�HSL]RGǐ�SHU�YDODQGą��%XYR�DQDOL]XRWRV���WLULDPǐMǐ�JUXSơV��
WLULDPLHML��NXULHPV�EXYR�QXVWDW\WDV�WLHN�QHULPDV��WLHN�LU�GHSUHVLMD�QDXGRMDQW�DXNãþLDX�PLQơWą�+$'�VNDOĊ��EHL�WLULDPLHML��NXULHPV�
EXYR�QHQXVWDW\WD�QHL�QHULPR��QHL�GHSUHVLMRV�SDJDO�+$'�VNDOĊ��7LULDPǐMǐ�JUXSĊ�VX�QHULPX� LU�GHSUHVLMD�VXGDUơ�����SDFLHQWDV��
DPåLDXV�YLGXUNLV������P���Lã�NXULǐ�����Y\UDL�������SURF����DPåLDXV�YLGXUNLV������P��LU����PRWHU\V�������SURF����DPåLDXV�YLGXUNLV�
�����P�� 7LULDPǐMǐ� JUXSĊ� EH� QHULPR� LU� GHSUHVLMRV� VXGDUơ� ���� SDFLHQWǐ�� NXULǐ� DPåLDXV� YLGXUNLV� �����P��� Lã� NXULǐ� ���� Y\UDL��
������SURF����DPåLDXV�YLGXUNLV������P�� LU����PRWHULV� ������SURF����DPåLDX�YLGXUNLV������P�� ƲYHUWLQDQW�NDUGLRYDVNXOLQĊ�EǌNOĊ��
NLHNYLHQDV�OLJRQLV�EXYR�LãWLUWDV�NOLQLNLQLDLV�W\ULPR�PHWRGDLV��6WDWLVWLQHL�GXRPHQǐ�DQDOL]HL�EXYR�QDXGRMDPL�VWDWLVWLQLDL�SURJUDPǐ�
SDNHWDL�³6WDWLVWLND´�LU�³6366´��

� 5H]XOWDWDL��1XVWDW\WD�� NDG� EHQGUDMDPH�PLHJR� ODLNH�� WLULDPLHVLHPV� DELHMRVH� JUXSơVH� Y\UDXMD� �� VWDGLMD�� NXUL� VXGDUR�
�����������SURF���EHQGURMR�PLHJR� ODLNR�JUXSơMH�EH�QHULPR� LU�GHSUHVLMRV� LU� �����������SURF���JUXSơMH� VX�QHULPX� LU�GHSUHVLMD��
âLRV�PLHJR� VWDGLMRV� VDQW\NLQơ�GDOLV�JUXSơVH� VWDWLVWLãNDL� UHLNãPLQJDL�QHVLVN\Uơ��1HVLVN\Uơ� LU� EHQGURMR�PLHJR� WUXNPơ�DELHMRVH�
WLULDPǐMǐ� JUXSơVH�� DWLWLQNDPDL� ������������PLQ��� JUXSơMH� EH� QHULPR� LU� GHSUHVLMRV� LU� ������������PLQ��� JUXSơMH� VX� QHULPX� LU�
GHSUHVLMD��7DþLDX�WLULDPǐMǐ�JUXSơMH�VX�QHULPX�LU�GHSUHVLMD�VWDWLVWLãNDL�UHLNãPLQJDL�PDåHVQơ�EXYR�DNW\YLRMR�PLHJR�GDOLV�WLHN�PLHJR�
WUXNPH������������PLQ����WLHN�LU�VDQW\NLQH�ãLRV�PLHJR�VWDGLMRV�GDOLPL�����������SURF���EHQGUDMDPH�PLHJR�ODLNH��O\JLQDQW�VX�JUXSH�
EH�QHULPR�LU�GHSUHVLMRV��NXU�DNW\YLRMR�PLHJR�WUXNPơ�VXGDUơ������������PLQ���R�ãLRV�VWDGLMRV�VDQW\NLQơ�GDOLV�EHQGUDPH�PLHJR�
ODLNH�EXYR�����������SURF����7LULDPǐMǐ�JUXSơMH�VX�QHULPX� LU�GHSUHVLMD���PLHJR�VWDGLMRV� WUXNPơ������������PLQ���EHQGUDMDPH�
PLHJR� ODLNH�EXYR� UHLNãPLQJDL�PDåHVQơ�QHL�PLQơWRV� VWDGLMRV� WUXNPơ� WLULDPLHVLHPV�EH�QHULPR� LU� GHSUHVLMRV� �����������PLQ����
6DQW\NLQơ���PLHJR�VWDGLMRV�GDOLV�EHQGUDMDPH�PLHJR�ODLNH�WDLS�SDW�EXYR�UHLNãPLQJDL�PDåHVQơ�WLULDPLHVLHPV�VX�QHULPX�LU�GHSUHVLMD��
���������SURF���QHJX� WLULDPLHVLHPV�EH�QHULPR� LU�GHSUHVLMRV� ���������SURF����6WHEơWDV� VWDWLVWLãNDL� UHLNãPLQJDL�PDåHVQLV�PLHJR�
HIHNW\YXPDV�OLJRQLDPV�VX�QHULPX�LU�GHSUHVLMD������������SURF���QHL�OLJRQLDPV�EH�QHULPR�LU�GHSUHVLMRV������������SURF����/DLNDV�
LNL�XåPLJLPR�WDLS�SDW�VWDWLVWLãNDL�UHLNãPLQJDL�EXYR�LOJHVQLV�OLJRQLDPV�JUXSơMH�VX�QHULPX�LU�GHSUHVLMD������������PLQ����O\JLQDW�VX�
WLULDPDLVLDLV�EH�QHULPR�LU�GHSUHVLMRV������������PLQ����

� ,ãYDGRV��6HUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�VWHELPD�PLHJR�DSQơMRV�VLQGURPR�VXWULNG\WD�PLHJR�VWUXNWǌUD��NXUL��HVDQW�
QHULPXL�LU�GHSUHVLMDL��GDU�åHQNOLDX�VXWULQND�GơO�UHLNãPLQJDL�VXPDåơMXVLR�DNW\YLRMR�PLHJR�LU�OơWRMR�JLODXV�PLHJR�VWDGLMǐ�VDQW\NLR�
PLHJR�VWUXNWǌURMH�

/LWHUDWǌUD�
$ORQGHULV�$��� 3RGOLSVN\Wơ�$���9DURQHFNDV�*�� 3VLFKRHPRFLQơV� EǌVHQRV� ƳWDND�PLHJR� VWUXNWǌUDL� OLJRQLDPV�� WXULQWLHPV� �PLHJR� DSQơMRV� VLQGURPą� LU� VHUJDQWLHPV� NRURQDULQH� ãLUGLHV� OLJD� ���%LRORJLQơ� SVLFKLDWULMD� LU�
SVLFKRIDUPDNRORJLMD��������7������1U�����3����±���

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



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

6SRUWLQLQNǐ�NDLULRMR�VNLOYHOLR�JHRPHWULMD

$OGRQD�%$57.(9,ý,(1(�����$OIRQVDV�9$,125$6���'DOLD�%$.â,(1(���1LMROơ�5$â.$86.,(1Ơ�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DOGRQDEDU#\DKRR�FRP
�.DXQR�PHGLFLQRV�XQLYHUVLWHWDV���.ODLSơGRV�YDLNǐ�OLJRQLQơ�

7LNVODV��ƲYHUWLQWL�VSRUWXRMDQþLǐ�YDLNǐ�LU�SDDXJOLǐ�NDLULRMR�VNLOYHOLR�JHRPHWULMą��

0HWRGDL�� ,ãWLUWL� ���� Y\ULãNRV� O\WLHV� VSRUWLQLQNDL� �NUHSãLQLQNǐ�� LUNOXRWRMǐ�� GYLUDWLQLQNǐ� JUXSơV��� NXULǐ� DPåLDXV�
YLGXUNLV����������PHWǐ����±���PHWǐ���WUHQLUDYLPRVL�WUXNPơ�±������61������WUHQLUDYLPRVL�NUǌYLV�±������61�����YDO��VDY��LU�����
QHVSRUWXRMDQW\V�WR�SDWLHV�DPåLDXV��O\WLHV�LU�NǌQR�SDYLUãLDXV�SORWR�NRQWUROLQơV�JUXSơV�WLULDPLHML��%XYR�DWOLNWDV�HFKRNDUGLRJUD¿QLV�
W\ULPDV�� .DLULRMR� VNLOYHOLR� JHRPHWULMRV� DQDOL]HL� UHIHUHQWLQơV� ULERV� EXYR� DSVNDLþLXRWRV� SDJDO� NRQWUROLQơV� JUXSơV� WLULDPǐMǐ�
VDQW\NLQLR�VLHQHOLǐ�VWRULR��666��LU�PLRNDUGR�PDVơV�LQGHNVR��.600,�����Wą�SURFHQWLOƳ��DWLWLQNDPDL�666����SURFHQWLOLV �����LU�
.600,����SURFHQWLOLV ������J�P���3DJDO�00,�EHL�666�YLUãXWLQHV�ULELQHV�UHLNãPHV�YHUWLQDQW�NDLULRMR�VNLOYHOLR�SHUVLPRGHOLDYLPR�
SREǌGƳ�� QXVWDW\WD�� QRUPDOL�.6� JHRPHWULMD�� HNVFHQWULQơ�.6� KLSHUWUR¿MD�� NRQFHQWULQLV�.6� SHUVLPRGHOLDYLPDV�� NRQFHQWULQơ�.6�
KLSHUWUR¿MD��1RUPDOL�.6�JHRPHWULMD�QXVWDW\WD��NDL�00,�LU�666�UHLNãPLǐ�YLGXUNLV�PDåHVQLV�Xå����ą�SURFHQWLOƳ��NRQFHQWULQLV�.6�
SHUVLPRGHOLDYLPDV�±�NDL�00,�PDåHVQLV��R�666�GLGHVQLV��.6�NRQFHQWULQơ�KLSHUWUR¿MD�±�NDL�00,�LU�666�GLGHVQLV��HNVFHQWULQơ�.6�
KLSHUWR¿MD�±�NDL�00,�GLGHVQLV��R�666�PDåHVQLV�Xå����ą�SURFHQWLOƳ��

5H]XOWDWDL�� ,ãDQDOL]DYXV� VSRUWLQLQNǐ� .6� JHRPHWULMą�� SDNLWXVL� .6� JHRPHWULMD� QXVWDW\WD� EHYHLN� SXVHL� ������ SURF���
YLVǐ�VSRUWLQLQNǐ�������SURF��±�HNVFHQWULQơ�.6�KLSHUWUR¿MD�������SURF��±�NRQFHQWULQơ�.6�KLSHUWUR¿MD������SURF��±�NRQFHQWULQLV�
SHUVLPRGHOLDYLPDV��.UHSãLQLQNDPV�GDåQLDXVLDL�QXVWDW\WD�QRUPDOL�.6�JHRPHWULMD�������SURF����GYLUDWLQLQNDPV�±�HNVFHQWULQơ�.6�
KLSHUWUR¿MD�������SURF���

.RQFHQWULQơV�LU�HNVFHQWULQơV�.6�KLSHUWUR¿MRV�GDåQLV�LUNOXRWRMDPV�LU�NUHSãLQLQNDPV�EXYR�SDQDãXV��WDþLDX�LUNOXRWRMDPV�
NRQFHQWULQơ�.6�KLSHUWUR¿MD�QXVWDW\WD�NLHN�GDåQLDX�������SURF���QHL�HNVFHQWULQơ�������SURF����7XR�WDUSX�NUHSãLQLQNDPV�HNVFHQWULQơ�
.6� KLSHUWUR¿MD� SDVLWDLNơ� GDåQLDX�� O\JLQDQW� VX� NRQFHQWULQH�.6� KLSHUWUR¿MD� �DWLWLQNDPDL� ±� ����� SURF�� LU� ����� SURF����.DLULRMR�
VNLOYHOLR� SHUVLPRGHOLDYLPDV� GDåQLDX� QXVWDW\WDV� LUNOXRWRMDPV� ������ SURF��� QHL� GYLUDWLQLQNDPV� ����� SURF��� LU� NUHSãLQLQNDPV��
�����SURF���S���������3DY����.6�JHRPHWULMD�YLGXWLQLR�VWLSUXPR�U\ãLX�EXYR�VXVLMXVL�VX�DPåLXPL��U �������NǌQR�VYRULX��U �������
.33��U ������EHL�WUHQLUDYLPRVL�NUǌYLX��U �������.6�JHRPHWULMRV�NRUHOLDFLMD�VX�WUHQLUDYLPRVL�WUXNPH�EXYR�UHLNãPLQJD��EHW�VLOSQD�
�U ������S�������

3DY��6NLUWLQJR�DPåLDXV��NDLUơMH��LU�VNLUWLQJǐ�VSRUWR�ãDNǐ�DWVWRYǐ�NDLULRMR�VNLOYHOLR�JHRPHWULMD

,ãYDGRV�� 3DNLWXVL� .6� JHRPHWULMD� QXVWDW\WD� ����� SURF�� VSRUWLQLQNǐ�� 'DåQLDXVLDL� VSRUWLQLQNDPV� QXVWDW\WD� NDLULRMR�
VNLOYHOLR�HNVFHQWULQơ�KLSHUWUR¿MD��UHþLDXVLDL�±�NDLULRMR�VNLOYHOLR�NRQFHQWULQLV�SHUVLPRGHOLDYLPDV��$PåLXV��WUHQLUDYLPRVL�WUXNPơ��
WUHQLUDYLPRVL� NUǌYLV� EHL� GYLUDþLǐ� VSRUWR� ãDND� WXUơMR� UHLNãPLQJRV� ƳWDNRV� HNVFHQWULQHL� NDLULRMR� VNLOYHOLR� KLSHUWUR¿MDL�� DPåLXV��
NUHSãLQLR�EHL�LUNODYLPR�VSRUWR�ãDND�±�NRQFHQWULQHL�NDLULRMR�VNLOYHOLR�KLSHUWUR¿MDL�

/LWHUDWǌUD�
%DUWNHYLþLHQơ�$���%DNãLHQơ�1�'���9DLQRUDV�$���5DãNDXVNLHQơ��/HIW�YHQWULFXODU�JHRPHWU\�LQ�\RXQJ�DWKOHWHV����&DUGLRORJ\��$EVWUDFWV�DQG�3URJUDP�;;,,�1RUGLF�%DOWLF�&RQJUHVV�RI�&DUGLRORJ\���5H\NMDYLN��,FHODQG��-XQH�
������������*XHVW�HGLWRUV���'DYLG�2��$UQDU��.DUO�$QGHUVHQ��%DVHO��1HZ�<RUN���.DUJHU���3RVWHUV����,661������������������YRO�������VXSSO�����S�������QR��3�����



7H]ơV

.UHSãLQLQNǐ�ãLUGLHV�HFKRNDUGLRJUD¿QLǐ�LU�IXQNFLQLǐ�URGLNOLǐ�\SDWXPDL

$OGRQD�%$57.(9,ý,(1Ơ������$OIRQVDV�9$,125$6���'DOLD�%$.â,(1Ơ���1LMROơ�5$â.$86.,(1Ơ���
6LJLWD�.,%,/',(1Ơ�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DOGRQDEDU#\DKRR�FRP�
�.DXQR�PHGLFLQRV�XQLYHUVLWHWDV���.ODLSơGRV�VSRUWR�PHGLFLQRV�FHQWUDV���.ODLSơGRV�YDLNǐ�OLJRQLQơ��

6SRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� DGDSWDFLMRV� SULH� LQWHQV\YDXV� EHL� LOJDODLNLR� ¿]LQLR�
NUǌYLR� QHƳPDQRPD� JHUDL� VXYRNWL�� QHåLQDQW� YDLNǐ� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� VDYLWXPǐ�� 7RGơO�� VLHNLDQW� ƳYHUWLQWL� ƳYDLULǐ�
VLVWHPǐ�IXQNFLMDV��U\ãƳ�WDUS�Mǐ�EHL�VLVWHPLQƳ�RUJDQL]PR�DWVDNą�Ƴ�¿]LQƳ�NUǌYƳ��NRPSOHNVLãNDL�QDJULQơMDPL�QH�WLN�DWVNLUǐ�ãLUGLHV�LU�
NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLǐ�URGLNOLǐ��EHW�LU�RUJDQL]PR�IXQNFLQLǐ�VLVWHPǐ�WDUSXVDYLR�U\ãƳ�QXVDNDQþLǐ�URGLNOLǐ�EHL�Mǐ�NDLWRV�
JUHLþLR�VDYLWXPDL�

7LNVODV�� 1XVWDW\WL� VąVDMDV� WDUS� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� IXQNFLQLǐ� LU�
HFKRNDUGLRJUD¿QLǐ�URGLNOLǐ�

0HWRGDL�� ,ãWLUWL����EHUQLXNDL����±���PHWǐ��NXOWLYXRMDQW\V�NUHSãLQƳ�� LU�����VYHLNL�QHVSRUWXRMDQW\V� WR�SDWLHV�DPåLDXV��
O\WLHV�YDLNDL�LU�SDDXJOLDL��$WOLNWDV�HFKRNDUGLRJUD¿QLV�W\ULPDV��7LULDQW�YLHQPDþLX�0�PHWRGX�ƳSUDVWLQơMH�SDUDVWHUQDOLQơMH�SR]LFLMRMH�
DWOLNWL� YLVǐ� WLULDPǐMǐ� VWDQGDUWLQLDL� PDWDYLPDL� GLDVWROơV� PHWX�� 3DJDO� 'HYHUHX[� IRUPXOĊ� DSVNDLþLXRWD� NDLULRMR� VNLOYHOLR� �.6��
PLRNDUGR�PDVơ��.600���.6�PLRNDUGR�PDVơV�LQGHNVDV��.600,��J�P����9LVL�WLULDPLHML�DWOLNR�YHORHUJRPHWULQƳ�PơJLQƳ��7LUWL�ãLH�
URGLNOLDL�LU�Mǐ�NLWLPR�JUHLþLDL��ãLUGLHV�VXVLWUDXNLPR�GDåQLV��â6'���5±5�LQWHUYDODV��55���LQWHUYDODV�-±7��-7���VLVWROLQLV�DUWHULQLV�
NUDXMRVSǌGLV��6$.6���GLDVWROLQLV�DUWHULQLV�NUDXMRVSǌGLV��'$.6���SXOVLQơ�DPSOLWXGơ��6$.6±'$.6��LU�LãYHVWLQLV�G\GLV�±�VDQW\NLQơ�
UHSROLDUL]DFLMD�-7�55��1RULQW�ƳYHUWLQWL�IXQNFLQLǐ�URGLNOLǐ��â6'��-7��-7�55��6$.6��'$.6���6$.6±'$.6��NLWLPR�NUǌYLR�PHWX�
NLHN\ELQĊ�YHUWĊ��DSVNDLþLXRWDV�ãLǐ�URGLNOLǐ�NLWLPR�JUHLWLV�NDV�DQWUą�NUǌYLR�PLQXWĊ��W�\��NLHN�IXQNFLQLDL�URGLNOLDL�GLGơMR�YLHQDP�
NUǌYLR�YDWXL�NDV�DQWUą�¿]LQLR�NUǌYLR�PơJLQLR�PLQXWĊ�

5H]XOWDWDL��6SRUWLQLQNǐ�â6'�UDP\EơMH�EXYR�PDåHVQLV�QHL�NRQWUROLQơV�JUXSơV� WLULDPǐMǐ��S���������6LVWROLQLR�NUDXMR�
VSDXGLPR� �6$.6�� UDP\EơV�PHWX� VNLUWXPR� WDUS� VSRUWLQLQNǐ� LU�NRQWUROLQơV�JUXSơV� WLULDPǐMǐ�QHQXVWDW\WD��7DLS�SDW�QHQXVWDW\WD�
NRQWUROLQơV� JUXSơV� WLULDPǐMǐ� â6'� LU� 6$.6� VWDWLVWLãNDL� UHLNãPLQJǐ� NRUHOLDFLMǐ� VX�.6�00� LU�00,�� WDþLDX� NUHSãLQLQNǐ� â6'�
UDP\EơMH�LU�6$.6�PDNVLPDODXV�NUǌYLR�PHWX�EXYR�VXVLMĊ�VX�VX�.600�LU�.600,��/HQWHOơMH��

1XVWDW\WD�� NDG� NUHSãLQLQNǐ� â6'� NLWLPR� JUHLWLV� YLVą� ¿]LQLR� NUǌYLR� PơJLQLR� ODLNRWDUSƳ�� LãVN\UXV� ãHãWą� PLQXWĊ�� R� -7�
LQWHUYDOR�NLWLPR�JUHLWLV�±�ãHãWą�PLQXWĊ�EXYR�SDWLNLPDL�PDåHVQL�Xå�QHVSRUWXRMDQþLǐ�WLULDPǐMǐ��S��������)L]LQLR�NUǌYLR�SUDGåLRMH�
EXYR�QXVWDW\WDV�QHLJLDPDV�NRUHOLDFLQLV�U\ã\V�WDUS�VSRUWXRMDQþLǐ�WLULDPǐMǐ�.600�LU�â6'�NLWLPR�JUHLþLR��NXULV�VWLSUơMR�GLGLQDQW�
¿]LQƳ�NUǌYƳ��3DY����

/HQWHOơ�� .UHSãLQLQNǐ� .600� LU� .600,� U\ã\V� VX� ãLUGLHV�
VXVLWUDXNLPR� GDåQLX� LU� VLVWROLQLX� DUWHULQLX� NUDXMRVSǌGåLX�
UDP\EơV�LU�PDNVLPDODXV�¿]LQLR�NUǌYLR�PHWX

5RGLNOLV
0DNVLPDOXV�¿]LQLV�

NUǌYLV
5DP\Eơ

U00 U00 U00, U00,

â6'��N��PLQ� ���� ���� �����

 �����



6$.6��PP+J ����

 ����

 ���� ����

U00�±�URGLNOLR�VX�NDLULRMR�VNLOYHOLR�00�NRUHOLDFLQLR�U\ãLR�
NRH¿FLHQWDV��U00,�±�URGLNOLR�VX�NDLULRMR�VNLOYHOLR�00,��J�P��
NRUHOLDFLQLR�U\ãLR�NRH¿FLHQWDV���

�S�������

S����

3DY��6SRUWLQLQNǐ�NDLULRMR�VNLOYHOLR�PLRNDUGR�PDVơV��.6�00��LU�
PDVơV� LQGHNVR� �00,�� NRUHOLDFLQLV� U\ã\V� VX� â6'� NLWLPR� JUHLþLX�
¿]LQLR�NUǌYLR�PơJLQLR�PHWX

$SLEHQGULQDQW�ãLR�W\ULPR�UH]XOWDWXV�JDOLPD�WHLJWL��NDG�LOJDODLNLV�¿]LQLV�NUǌYLV�YHLNLD�NDLULRMR�VNLOYHOLR�SHUVLPRGHOLDYLPą�
LU�IXQNFLQLǐ�URGPHQǐ�\SDWXPXV�MDX�YDLN\VWơMH�

,ãYDGRV��.DLULRMR�VNLOYHOLR�HFKRNDUGLRJUD¿QLǐ�URGPHQǐ�EHL�ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLǐ�URGPHQǐ�NLWLPR�
JUHLWLV�WDUS�NUHSãLQLQNǐ�LU�QHVSRUWXRMDQþLǐ�WLULDPǐMǐ�EXYR�VNLUWLQJDV��.UHSãLQLQNǐ�â6'�LU�-7�LQWHUYDOR�NLWLPR�JUHLWLV�¿]LQLR�NUǌYLR�
PHWX�EXYR�SDWLNLPDL�PDåHVQLV�Xå�QHVSRUWXRMDQþLǐMǐ��.UHSãLQLQNǐ�NDLULRMR�VNLOYHOLR�PLRNDUGR�PDVơ�JODXGåLDL�VXVLMXVL�VX�â6'�
NLWLPR�JUHLþLX�¿]LQLR�NUǌYLR�PHWX�

/LWHUDWǌUD�
%DUWNHYLþLHQơ�$���9DLQRUDV�$���%DNãLHQơ�1���5DãNDXVNLHQơ�1���.LELOGLHQơ�6����±���PHWǐ�NUHSãLQLQNǐ�ãLUGLHV�HFKRNDUGLRJUD¿QLǐ�LU�IXQNFLQLǐ�URGPHQǐ�\SDWXPDL����8JG\PDV��.ǌQR�NXOWǌUD��6SRUWDV��±�������1U���������
S���±����

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



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

)L]LQLǐ�WUHQLUXRþLǐ�HQHUJHWLQLǐ�SRUHLNLǐ�QXVWDW\PDV�SDJDO�ãLUGLHV�ULWPR�
GDåQLR�NLWLPą

(OHQD�%29,1$��$OELQDV�67$1.86��-XOLMD�%52ä$,7,(1Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��HOHQERYLQD#\DKRR�FRP

âLUGLHV�ULWPDV��â5��NDLS�UHLãNLQ\V�GRPLQD�PRNVOLQLQNXV�QXR�QHDWPHQDPǐ�ODLNǐ��VX�MXR�VLHMDPRV�QHW�OLJǐ�SURJQR]ơV�NODXVLPDL��
äPRJDXV�â5�GDåQLR�UHLNãPơV�SULNODXVRPDL�QXR�EǌVHQRV�JDOL�NLVWL�QXR����N�PLQ��LNL�����N�PLQ��7DL�LQWHJUDOXV�URGLNOLV��DWVSLQGLQWL�
ãLUGLHV�LU�NUDXMRWDNRV�VLVWHPRV�IXQNFLQĊ�EǌNOĊ�EHL�ƳYDLULDV�EǌVHQDV�±�UDP\EĊ��NUǌYƳ��EǌNOĊ�SR�NUǌYLR��SVLFKRORJLQơV�ƳWDPSRV�SHULRGą��
9LVRV�â5�ƳWDNRMDQþLRV�¿]LRORJLQơV�JUDQG\V�\UD�VXVLHWRV�VX�RUJDQL]PR��EHQGUX�PHWDEROL]PX��NYơSDYLPX�LU�NUDXMRWDND��6WXGLMRVH�
QXVWDW\WD��NDG�YLGXWLQLR�LQWHQV\YXPR�¿]LQLR�NUǌYLR�PHWX�ãLUGLHV�ULWPR�EHL�YDULDELOXPR�NLWLPDV�\UD�VXVLMĊV�VX�ãLUGLHV�PHWDEROLQLǐ�
�2���SRUHLNLǐ�IXQNFLMD��R�FHQWULQơV�NUDXMRWDNRV�ƳWDND�PDåHVQơ��3HU�SDUą�VLQWH]XRMD�LNL����NJ�F$0)�LU�ãLV�NLHNLV�WLHVLRJLDL�SULNODXVR�
QXR� â5� GDåQLR�� 6NLULDQW� NLQH]LWHUDSLMD� VHUJDQWLHVLHPV� NUDXMRWDNRV� OLJRPLV� YDGRYDXMDPDVL� QXRURGRPLV�� SDUXRãWRPLV�$PHULNRV�
âLUGLHV�$VRFLDFLMRV��1XVWDWDQW�¿]LQơV�WUHQLUXRWơV�LQWHQV\YXPą�UHNRPHQGXRMDPD�YDGRYDXWLV�ãLUGLHV�VXVLWUDXNLPR�GDåQLR�UH]HUYX��
%RUJR�VNDOH�EHL�0(7�YLHQHWDLV��'DO\YDXMDQWLHPV�LOJDODLNơMH�UHDELOLWDFLMRV�SURJUDPRMH�UHNRPHQGXRMDPD�LQWHQV\YXPą�GLGLQWL���±���
SURF�� OLJRQLǐ� IXQNFLQLR�SDMơJXPR��'LGHOơV� UL]LNRV� OLJRQLǐ� WUHQLUDYLPXL� UHNRPHQGXRMDPDV�¿]LQLǐ�SURFHGǌUǐ� LQWHQV\YXPDV�� NDG�
EǌWǐ�SDVLHNWDV�WLNVOLQLV�VDXJXV�ãLUGLHV�VXVLWUDXNLPǐ�GDåQLV��â6'���ULERVH���±���SURF��â6'�UH]HUYR��YLGXWLQơV�±���±���SURF��â6'�
UH]HUYR��%XYR�QXVWDW\WDV�VWLSUXV�U\ã\V�>5� ����±����@�WDUS�GLGåLDXVLR�GHJXRQLHV�VXYDUWRMLPR�LU�â5�GDåQLR�EHL�ãLǐ�G\GåLǐ�DWYLUNãWLQơ�
SULNODXVRP\Eơ��7RGơO�EXYR�LãNHOWD�SULHODLGD�DU�SDJDO�â5�G\GåLXV�¿]LQơV�WUHQLUXRWơV�PHWX�JDOLPD�QXVWDW\WL�Y\NGRPRV�WUHQLUXRWơV�
HQHUJHWLQLXV�SRUHLNLXV��:��NFDO���NDG�JDOơWXPH�RSWLPL]XRWL�WUHQLUXRWơ�LQWHQV\YXPą��NDGDQJL�SDWL�WUHQLUXRWơV�VWUXNWǌUD�EǌQD�ƳYDLUL�

7LNVODV��5HPLDQWLV�PDNVLPDOLX�â5�GDåQLX�¿]LQơV� WUHQLUXRWơV�PHWX� QXVWDW\WL� LãY\VWRPą� JDOLQJXPą� WUHQLUXRWơV�PHWX�
VHUJDQWLHVLHPV�NRURQDULQH�ãLUGLHV�OLJD�

0HWRGDL��,ãDQDOL]XRWL����VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�GXRPHQ\V�IXQNFLQLǐ�WHVWǐ��YHORHUJRPHWULMRV�±�9(0��LU�¿]LQơV�
WUHQLUXRWơV�PHWX��)L]LQơV�WUHQLUXRWơV�PHWX�EXYR�PRQLWRUXRMDPDV�â5��NUDXMRVSǌGLV��(.*�LU�VDYLMDXWD��9LVǐ�WHVWǐ�PHWX�Y\NR�â5�
ƳYHGLPDV�Ƴ�SHUVRQDOLQƳ�NRPSLXWHUƳ��3DJDO�QXVWDW\Wą�WLHVLQĊ�SULNODXVRP\EĊ�WDUS�â5�LU�LãY\VW\WR�JDOLQJXPR�YHORHUJRPHWULMRV�PHWX�
LU� åLQDQW�PDNVLPDOǐ�â5�GDåQƳ� WUHQLUXRWơV�PHWX�� QDXGRMDQW� WLHVLQĊ� UHJUHVLQĊ� O\JWƳ�� EXYR� VNDLþLXRMDPDV� LãY\VW\WDV� GLGåLDXVLDV�
JDOLQJXPDV��:��WUHQLUXRWơV�PHWX�

5H]XOWDWDL��1XVWDW\WD��NDG�WUHQLUXRWơV�PHWX�GDXJXPD�WLULDPǐMǐ�SDVLHNơ�DSLH����SURF��������������GLGåLDXVLR�JDOLQJXPR�
LãY\VW\WR�YHORHUJRPHWULMRV��9(0��PHWX��7DL�URGR��NDG�SDFLHQWDL�WUHQLUXRWơV�PHWX�LãY\VWơ�QXRURGRVH�UHNRPHQGXRMDPą�WDLN\WL�
LQWHQV\YXPą��7DþLDX�JDOLPD�VWHEơWL��NDG�YLHQDV�SDFLHQWDV�LãY\VWơ�SHU�GLGHOƳ�JDOLQJXPą�W�\��WRNƳ�NDLS�LU�YHORHUJRPHWULMRV�PHWX�
�DSLH����:�����SDY���
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9HOR **

��SDY��,ãY\VW\WDV�JDOLQJXPDV�9(0�LU�¿]LQơV�WUHQLUXRWơV�PHWX ��SDY��3DVLHNWL�GLGåLDXVL�â5�GDåQLDL�VXEPDNVLPDODXV�¿]LQLR�
NUǌYLR�LU�WUHQLUXRWơV�PHWX

3DVLHNWDV�GLGåLDXVLDV�â5�GDåQLV�VXEPDNVLPDODXV�¿]LQLR�NUǌYLR�YHORHUJRPHWULMRV�PHWX�LU�WUHQLUXRWơV�PHWX�DWYDL]GXRWDV�
��SDY��ýLD�ƳYDLURYơ�GDU�GLGHVQơ�LU�QHUHWDL�SDVLHNLDPDV�â5�GDåQLV�VLHNLD�DSLH�����PV�W�\������N�PLQ��NDV�JDOL�YLUã\WL�WLNVOLQƳ�G\GƳ�

,ãYDGD��1XVWDW\WD�� NDG� WUHQLUXRWơV� LQWHQV\YXPDV� VXGDUơ� DSLH� ��� SURF�� ������������ SDVLHNWR� GLGåLDXVLR� JDOLQJXPR�
LãY\VW\WR�YHORHUJRPHWULMRV�PHWX��0HWRGDV�QDXGLQJDV�PRQLWRUXRMDQW�WUHQLUXRþLǐ�NRN\EĊ�NDUGLRORJLQơV�UHDELOLWDFLMRV�PHWX�

/LWHUDWǌUD�
%RYLQD� (��� 6WDQNXV�$��� %URåDLWLHQơ� -�� )L]LQLǐ� WUHQLUXRþLǐ� HQHUJHWLQLǐ� SRUHLNLǐ� QXVWDW\PDV� SDJDO� ãLUGLHV� ULWPR� GDåQLR� NLWLPą� ��� 9LUWXDOXV� LQVWUXPHQWDL� ELRPHGLFLQRMH� ������ 7DUSWDXWLQơV� PRNVOLQơV±SUDNWLQơV�
NRQIHUHQFLMRV�SUDQHãLPǐ�PHGåLDJD��������S�����±�����



7H]ơV

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

)L]LQLR�WUHQLUDYLPR�NRN\EơV�YHUWLQLPDV�SDJDO�ãLUGLHV�ULWPR�YDULDELOXPR�
3RLQFDUH�GLDJUDPDV

-XOLMD�%52ä$,7,(1Ơ��-RQDV�-8â.Ơ1$6
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��MEUR#NWO�PLL�OW

ƲYDGDV�� .DUGLRYDVNXOLQơV� UHDELOLWDFLMRV� PHWX� OLJRQLDPV� SR� PLRNDUGR� LQIDUNWR� VNLULDQW� ¿]LQLǐ� SUDWLPǐ� SURJUDPDV�
VYDUEX�ƳYHUWLQWL�NRPSOLNDFLMǐ�DWVLUDGLPR�UL]LNą��PDåD��YLGXWLQơ��GLGHOơ���6DXJLRV�NLQH]LWHUDSLMRV�VN\ULPDV�DQWUDPH�UHDELOLWDFLMRV�
HWDSH�SDJULQGLQDL�UHPLDVL�GR]XRWR�¿]LQLR�NUǌYLR�PơJLQLR�GXRPHQLPLV�LU�ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�URGLNOLǐ�PRQLWRUDYLPX�
WUHQLUXRþLǐ�PHWX��3DJDO�QXVWDW\Wą�¿]LQƳ�SDMơJXPą�\UD�VNLULDPDV�WUHQLUXRþLǐ�LQWHQV\YXPDV�LU�WUXNPơ��7HLJLDPDV�NLQH]LWHUDSLMRV�
SRYHLNLV� SDVLUHLãNLD� EHQGURV� VDYLMDXWRV� SDJHUơMLPX�� SDODQNLRPLV� DUWHULQLR� NUDXMRVSǌGåLR� LU� â6'� UHDNFLMRPLV�� NDWHFKRODPLQǐ�
NRQFHQWUDFLMRV�EHL�QDWULXUHWLQLR�KRUPRQR�NUDXMR�VHUXPH�VXPDåơMLPX��SHULIHULQơV�NUDXMRWDNRV��DXGLQLǐ�PHWDEROL]PR�VXDNW\YơMLPX��
DHURELQLR�¿]LQLR�SDMơJXPR�GLGơMLPX��7HLJLDPDV�WUHQLUXRWơV�SRYHLNLV�ãLUGLHV�ULWPR��â5��DXWRQRPLQLDP�UHJXOLDYLPXL�SDVLUHLãNLD�
â5� YDULDELOXPR� �â59�� EHL� EDURUHÀHNVR� MDXWUXPR� GLGơMLPX�� VLPSDWLQơV� UHJXOLDFLMRV� ƳWDNRV� VXPDåơMLPX� LU� SDUDVLPSDWLQơV� ±�
GLGơMLPX��3DVNXWLQLX�PHWX�WUHQLUDYLPR�¿]LQLX�NUǌYLX�DGDSWDFLMDL�YHUWLQWL�QDXGRMDPL�ƳYDLUǌV�â5�DQDOL]ơV�LU�PRGHOLDYLPR�PHWRGDL��
ƳVNDLWDQW�OLQLMLQLXV�LU�QHOLQLMLQLXV�DQDOL]ơV�PHWRGXV��9LHQDV�Lã�Mǐ�â5�YLVXPLQLR�YDULDELOXPR�YHUWLQDPDV�SDJDO�3RLQFDUH�GLDJUDPDV�
YL]XDOLDL�DUED�DQDOL]XRMDQW� MDV�NLHN\ELãNDL��NXULRV� OHLGåLD�QXVWDW\WL� WRQLQĊ� LU� UHÀHNVLQĊ�DXWRQRPLQLR�â5� UHJXOLDYLPR�JUDQGLV��
VXVLHWDV�VX�NDUGLRYDVNXOLQH�EǌNOH�EHL�SDVLHNWX�¿]LQLX�SDMơJXPX�LU�UHDELOLWDFLMRV�HIHNW\YXPX��

7LNVODV�� ƲYHUWLQWL� OLJRQLǐ� SR� PLRNDUGR� LQIDUNWR� NDUGLRYDVNXOLQơV� VLVWHPRV� DGDSWDFLMRV� GLQDPLNą� LU� NLQH]LWHUDSLMRV�
NRN\EĊ�SDJDO�â5�YDULDELOXPR�3RLQFDUH�GLDJUDPǐ�GXRPHQLV�DQWUDPH�UHDELOLWDFLMRV�HWDSH��

0HWRGDL��6WDQGDUWLQLǐ�PơJLQLǐ�PHWX��DNW\YLRV�RUWRVWD]ơV��YHORHUJRPHWULMRV��9(0��LU�WUHQLUXRþLǐ�VHVLMǐ��EXYR�DWOLHNDPD�
â59�SDJDO�3RLQFDUH�GLDJUDPDV�SDO\JLQDPRML�DQDOL]ơ��7LUWL������OLJRQLDL�SR�0,��DPåLDXV�YLGXUNLV�����r���P��������������SURF���
VX�SRǌPLX�0,������������SURF���±�VX�SHUVLUJWX�0,��3DJDO�1LXMRUNR�ãLUGLHV�DVRFLDFLMRV�NODVL¿NDFLMą��1â$����������SURF���EXYR�,��
����������SURF���±�,,�LU�����������SURF���±�,,,�1â$�IXQNFLQơV�NODVơV��3DJDO�UL]LNą�¿]LQLDP�WUHQLUDYLPXL��UHPLDQWLV�NOLQLNLQH�LãUDLãND�
LU�9(0�GXRPHQLPLV��WLULDPLHML�SDVLVNLUVWơ�VHNDQþLDL��PDåRV�±����OLJRQLDL��YLGXWLQơV�±�����OLJRQLDL�LU�GLGHOơV�±�����OLJRQLDL�

5H]XOWDWDL��'LGHOơV�UL]LNRV�OLJRQLǐ�VX�0,�SDJDO�GLDJUDPDV�QXVWDW\WL�UHLNãPLQJDL�PDåHVQL�â59�URGLNOLDL�YLVǐ�PơJLQLǐ�
PHWX��S�������QHL�YLGXWLQơV�LU�PDåRV�UL]LNRV��.DUWRWLQLDL�9(0�LU�WUHQLUXRþLǐ�GXRPHQ\V�SR�WUXPSDODLNơV�UHDELOLWDFLMRV�SDURGơ�
â59�SDUDVLPSDWLQLǐ�GHGDPǐMǐ�DWVLJDYLPą�LU�NLQH]LWHUDSLMRV�NRN\EĊ��OHQWHOơ���

/HQWHOơ��3RLQFDUH�GLDJUDPǐ�URGLNOLDL�SULHã�LU�SR�WUHQLUDYLPR�SURJUDPRV

5RGLNOLDL
2UWRVWD]ơ 9HORHUJRPHWULMD 7UHQLUDYLPDV

3ULHã�73 3R�73 3ULHã�73 3R�73 3ULHã�73 3R�73

55��PV ����������� ����������� ����������� �����������
 ����������� �����������

V55��PV ��������� ��������� ���������� ����������
 ��������� ���������

55PLQ��PV ����������� ����������� ���������� ����������
 ����������� �����������

55PD[��PV ������������ ������������ ������������ ������������ ����������� �����������

3��PV� ����������� ���������� ����������� �����������
 ����������� �����������

'55U��PV ����������� ����������� ����������� �����������
 ����������� �����������

'55W��PV ���������� ���������� ��������� ��������� ��������� ���������

9��PV ���������� ��������� ��������� ��������� ��������� ���������


�S������±�O\JLQDQW�GXRPHQ\V�SULHã�WUHQLUDYLPR�SURJUDPą��73��LU�SR�WUHQLUDYLPR�SURJUDPRV

,ãYDGD��âLUGLHV�ULWPR�YDULDELOXPR�SDJDO�3RLQFDUH�GLDJUDPDV�DQDOL]ơ�SDURGơ�ãLR�PHWRGR�UHLNãPLQJXPą�LãVNLULDQW�OLJRQLXV�
SR�0,�SDJDO�UL]LNRV�JUXSHV��YHUWLQDQW�¿]LQLR�SDMơJXPR�LU�WUHQLUDYLPR�NRN\EĊ�UHDELOLWDFLMRV�PHWX��

/LWHUDWǌUD�
%URåDLWLHQơ�-���-XãNơQDV�-��4XDOLW\�RI�H[HUFLVH�WUDLQLQJ�PHDVXUHG�E\�KHDUW�UDWH�YDULDELOLW\�IURP�WKH�SORWV����-RXUQDO�RI�9LEURHQJLQHHULQJ��������YRO������LVVXH����S�����±����



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�SVLFKRVRPDWLQLǐ�VXWULNLPǐ�SDVLUHLãNLPR�
GDåQLV�DQWUDPH�UHDELOLWDFLMRV�HWDSH

-XOLMD�%52ä$,7,(1Ơ��$XUHOLMD�32'/,36.<7Ơ��5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��MEUR#NWO�PLL�OW

ƲYDGDV��6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�ãLUGLHV�OLJD��,â/���WDPH�WDUSH�SR�ǌPLQLR�PLRNDUGR�LQIDUNWR��0,���NǌQR�IXQNFLMǐ�
VXWULNLPDL� OHPLD�GLGHVQƳ� DU�PDåHVQƳ� DVPHQǐ�QHƳJDOXPą�� EORJHVQĊ� DGDSWDFLMą� YLVXRPHQơMH� LU� J\YHQLPR�SLOQDWYĊ��0RNVOLQLDLV�
W\ULPDLV�ƳURG\WD��NDG�QH�WLN�ãLUGLHV�IXQNFLMǐ�EHW�LU�SVLFKRHPRFLQơV�EǌNOơV��QHULPR�GHSUHVLMRV��DVPHQ\EơV�'�WLSR���NRJQLW\YLQơV�
IXQNFLMǐ�VXWULNLPDL�\UD�VYDUEǌV�YHLNVQLDL��OHPLDQW\V�OLJRV�HLJą�LU�SURJQR]Ċ��1XVWDW\WD��NDG�GHSUHVLMD�VHUJDQþLǐMǐ�,â/�SRSXOLDFLMRMH�
��NDUWXV�GLGLQD�VHUJDQþLǐMǐ�PLRNDUGR�LQIDUNWX�PLUWLQJXPą�SHU���PơQHVLXV��

7LNVODV�� ,ãDQDOL]XRWL� VHUJDQþLǐMǐ�.â/� SVLFKLNRV� IXQNFLMǐ� VXWULNLPǐ� SDVLUHLãNLPR� GDåQƳ� DQWUDPH� UHDELOLWDFLMRV� HWDSH�
SULNODXVRPDL�QXR�GHPRJUD¿QLǐ�URGLNOLǐ�

0HWRGDL��$WOLHNDPL� NOLQLNLQLV� LãW\ULPDV�� YHORHUJRPHWULMD�� HFKRNDUGLRVNRSLQLV�� ELRFKHPLQLV� W\ULPDL�� 3VLFKRHPRFLQơ�
EǌNOơ�YHUWLQWD�QDXGRMDQW�LQVWUXPHQWXV��PLQL�SURWLQơV�EǌNOơV��NRJQLW\YLQLǐ�IXQNFLMǐ�W\ULPXV��%',±,,��+$'��GHãLPWLHV�NODXVLPǐ�
DVPHQ\EơV��QHULPDVWLQJXPR��QXRYDUJLR��'�WLSR�DVPHQ\EơV�NODXVLP\QXV�EHL�J\YHQLPR�ƳY\NLǐ�VWUHVR�VNDOĊ��*\YHQLPR�NRN\Eơ�
YHUWLQWD� 6)±��� LU� 0LQHVRWRV� NODXVLP\QDLV�� 0LHJR� VXWULNLPDPV� GLDJQR]XRWL� EXYR� DWOLHNDPD� SROLVRPQRJUD¿MD�� 3HU� �� PHWXV�
ƳWUDXNWD�����OLJRQLǐ������OLJRQLǐ�DWVLVDNơ�GDO\YDXWL��,OJDODLNLR�VWHEơMLPR�GXRPHQ\V��LãHLþLǐ�LU�0LQHVRWRV�NODXVLP\QR��SR���PơQ��
VXNDXSWL�����OLJRQLǐ��SR����PơQ��±�����LU�SR�����PHWǐ�±����OLJRQLR�

5H]XOWDWDL��$QDOL]XRWL� Ƴ� SURJUDPą� ƳWUDXNWǐ� ���� VHUJDQþLǐMǐ� ,â/� ���� SURF�� Y\Uǐ� LU� ��� SURF�� PRWHUǐ�� NOLQLNLQLDL� LU�
SVLFKRPHWULQLDL�GXRPHQ\V�SRVWDFLRQDULQơV�UHDELOLWDFLMRV�PHWX��7LULDPǐMǐ�DPåLDXV�YLGXUNLV����������P����Y\Uǐ�����������PRWHUǐ�
��������P���1XVWDW\WDV�.0,�±�����������.OLQLNLQLDL�GXRPHQ\V�URGR��NDG�GDXJXPD� OLJRQLǐ�EXYR�SR�0,�JLMLPR�VWDGLMRMH� ����
SURF����,,�����SURF���LU�,,,�������SURF���IXQNFLQơV�NODVơV�SDJDO�1â$��-LH�WXUơMR�NUǌWLQơV�DQJLQRV�VLPSWRPǐ�������SURF����QRUV������
SURF��EXYR�DWOLNWD�NRURQDUǐ�DQJLRSODVWLND��'LGåLRML�GDOLV�VLUJR�����SURF���VLUJR�KLSHUWHQ]LQH�OLJD��PDåLDX�����SURF���±�FXNULQLX�
GLDEHWX�

/HQWHOơ��3VLFKRPHWULQLǐ�W\ULPǐ�GXRPHQ\V

7LULDPǐMǐ�JUXSơV
9\UDL 0RWHU\V

1 SURF� 1 SURF�
'HSUHVLMD�SDJDO�%', ��� ���� �� ����
'HSUHVLMD�SDJDO�0RQWJRPHU\�$VEHUJ�VNDOĊ �� ���� �� ����
1HULPDV�SDJDO�+$'�VNDOĊ �� ���� �� ����
'HSUHVLMD�SDJDO�+$'�VNDOĊ �� ��� �� ����
6LWXDFLMRV�QHULPDV�SDJDO�6SLOEHUJHULR�VNDOĊ ��� ���� ��� ����
$VPHQ\ELQLV�QHULPDV�SDJDO�6SLOEHUJHULR�VNDOĊ ��� ���� �� ���
0LQL�SURWLQơV�EǌNOơV�W\ULPDV
������OHQJYDV�SDåLQWLQơV�YHLNORV�VXWULNLPDV �� ��� �� ����
'�WLSR�DVPHQ\Eơ �� ���� �� ����
*\YHQLPR�ƳY\NLǐ�VWUHVR�VNDOơ
������QHGLGHOơ�VWUHVR�OLJǐ�UL]LND ��� ���� �� ����
������YLGXWLQơ�VWUHVR�OLJǐ�UL]LND �� ���� �� ����
������GLGHOơ�VWUHVR�OLJǐ�UL]LND �� ��� � ���
<UD�PLHJR�SUREOHPǐ�SDJDO�30., ��� ���� ��� ����
1XRYDUJLV ��� ���� ��� ����

3VLFKRPHWULQLǐ�W\ULPǐ�GXRPHQ\V�SDURGơ��NDG�WLULDPLHVLHPV�SDVLUHLãNơ�GHSUHVLMRV��QHULPR��QHULPDVWLQJXPR�VLPSWRPDL��
EXYR�EǌGLQJDV�'�WLSR�HOJHV\V��LU�GDåQHVQL�PRWHUǐ�WDUSH��'DXJLDX�NDLS�SXVHL�OLJRQLǐ�VWHEơWD�QHGLGHOơ��R�WUHþGDOLXL�±�YLGXWLQơ�LU�
GLGHOơ�VWUHVR�UL]LND��GDXJXPDL�QXVWDW\WD�PLHJR�SUREOHPǐ�EXYLPDV�LU�QXRYDUJLR�MDXWLPDV��OHQWHOơ��

,ãYDGD��3LUPLQơ�GXRPHQǐ�DQDOL]ơ�OHLGåLD�SDVWHEơWL��NDG�VHUJDQWLHML�LãHPLQH�ãLUGLHV�OLJD�SR�ǌPLǐ�NRURQDULQLǐ�VLQGURPǐ�
WXUL�QHPDåDL�SVLFKRHPRFLQLǐ��UL]LNą�EORJLQDQþLǐ��VXWULNLPǐ��NDLS�GHSUHVLMD��QHULPDV��DVPHQ\EơV�'�WLSDV��PLHJR�VXWULNLPDL��NXULH�
GDåQHVQL�PRWHUǐ�WDUSH��NXULH�JDOL�WXUơWL�ƳWDNRV�UHDELOLWDFLMDL��OHPWL�OLJRV�LãHLWLV��



7H]ơV

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

(GLQEXUJR�SRJLPG\PLQơV�GHSUHVLMRV�VNDOơV�OLHWXYLãNRV�YHUVLMRV�YDOLGL]DFLMD

$GRPDV�%81(9,ý,86������/DLPD�.860,16.$6��5REHUWDV�%81(9,ý,86�

�.DXQR�PHGLFLQRV�XQLYHUVLWHWR�0HGLFLQRV�IDNXOWHWDV��HO��SDãWDV��D�EXQHYLFLXV#\DKRR�FRP
�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV

7LNVODV�� 1XVWDW\WL� (GLQEXUJR� SRJLPG\PLQơV� GHSUHVLMRV� VNDOơV� �(3'6�� WLQNDPXPą� QDXGRWL� SRJLPG\PLQơV� GHSUHVLMRV�
DWUDQNDL�/LHWXYRMH�

0HWRGDL��$WVLWLNWLQơV�DWUDQNRV�EǌGX�W\ULPXL�DWULQNWRV����PRWHU\V�SUDơMXV�GYLHP�VDYDLWơPV
SR� JLPG\PR�� -RV� EXYR� DSNODXVWRV� QDXGRMDQW� 6XGơWLQLR� WDUSWDXWLQLR� GLDJQRVWLQLR� LQWHUYLX� WUXPSąMą� IRUPą� �DQJO�&RPSRVLWH�
,QWHUQDWLRQDO�'LDJQRVWLFV�,QWHUYLHZ�6KRUW�)RUP���&,',�6)��LU�XåSLOGơ�(3'6��1XVWDWơPH��D��(3'6�YLGLQƳ�SDVWRYXPą��QDXGRGDPL�
.URQEDFKR�DOID�NRH¿FLHQWą��E��(3'6�VNLUWLQJǐ�DWVNDLWRV�WDãNǐ�SORWą�SR�52&�NUHLYH��MDXWUXPą�LU�VSHFL¿ãNXPą�GHSUHVLMRV�VXWULNLPǐ��
GLDJQR]XRWǐ�QDXGRMDQW�&,',�6)��DWUDQNDL�

5H]XOWDWDL��(3'6�YLGLQLV�SDVWRYXPDV��WDLNDQW�.URQEDFKR�DOIą�NRH¿FLHQWą��EXYR�������2SWLPDOXV�(3'6�DWVNDLWRV�WDãNDV�
GHSUHVLMRV�VXWULNLPǐ��GLDJQR]XRWǐ�QDXGRMDQW�&,',�6)��DWUDQNDL�EXYR���EDODL�LU�GDXJLDX��1DXGRMDQW�ãƳ�DWVNDLWRV�WDãNą��SORWDV�SR�
52&�NUHLYH�EXYR�������R�GHSUHVLMRV�VXWULNLPDL�QXVWDWRPL����SURF��MDXWUXPX�����SURF��VSHFL¿ãNXPX�

,ãYDGRV�� (3'6� \UD� WLQNDPDV� LQVWUXPHQWDV� SRJLPG\PLQơV� GHSUHVLMRV� DWUDQNDL�� 2SWLPDOXV� (3'6� DWVNDLWRV� WDãNDV�
SRJLPG\PLQơV�GHSUHVLMRV�DWUDQNDL�\UD���EDODL�LU�GDXJLDX�

/LWHUDWǌUD��
9DOLGDWLRQ�RI�WKH�/LWKXDQLDQ�YHUVLRQ�RI�WKH�(GLQEXUJK�3RVWQDWDO�'HSUHVVLRQ�6FDOH��%XQHYLFLXV�$��.XVPLQVNDV�/��%XQHYLFLXV�5��0HGLFLQD��.DXQDV��������������������

'HSUHVLMRV�VLPSWRPǐ�DWUDQND�QơãWXPR�PHWX�QDXGRMDQW�(GLQEXUJR�
GHSUHVLMRV�VNDOĊ

$GRPDV�%81(9,ý,86���/DLPD�.860,16.$6��9LFWRU�-�0��323���&RUW�$��3('(56(1���
5REHUWDV�%81(9,ý,86�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��D�EXQHYLFLXV#\DKRR�FRP
�7LOEXUJR�XQLYHUVLWHWDV��.OLQLNLQơV�SVLFKRORJLMRV�GHSDUWDPHQWDV��7LOEXUJ��2ODQGLMD�
�âLDXUơV�.DUROLQRV�XQLYHUVLWHWDV��3VLFKLDWULMRV�GHSDUWDPHQWDV��&KDSHO�+LOO��86$�

7LNVODV�� ƲYHUWLQWL� (GLQEXUJR� GHSUHVLMRV� VNDOơV� �('6�� SDWLNLPXPą�'LGåLRVLRV� GHSUHVLMRV� VXWULNLPR� �''6�� QXVWDW\PXL�
VNLUWLQJDLV�QơãWXPR�WULPHVWUDLV��

0HWRGDL��7\ULPH�DWVLWLNWLQơV�DWUDQNRV�EǌGX�VXWLNR�GDO\YDXWR�����QơãþLǐ�PRWHUǐ��-RV�EXYR�DSNODXVWRV�SLUPDPH��DQWUDPH�
LU�WUHþLDPH�QơãWXPR�WULPHVWUXRVH�QDXGRMDQW�('6�LU�6XGơWLQƳ�VWUXNWǌUL]XRWą�LQWHUYLX�SDJDO�'60�,9�NULWHULMXV��DQJO��6WUXFWXUHG�
&OLQLFDO� ,QWHUYLHZ� IRU� '60�,,,�5�� 6&,'�13��� 0HV� QXVWDWơPH� ('6� SDNDUWRWLQǐ� PDWDYLPǐ� SDWLNLPXPą�� EHL� ('6� VNLUWLQJǐ�
DWVNDLWRV�WDãNǐ�SORWą�SR�52&�NUHLYH��$8&���MDXWUXPą��VSHFL¿ãNXPą��WHLJLDPą�SURJQRVWLQĊ�YHUWĊ��739��LU�QHLJLDPą�SURJQRVWLQĊ�
YHUWĊ��139��''6��GLDJQR]XRWR�QDXGRMDQW�6&,3�13��DWUDQNDL�

5H]XOWDWDL��('6�SDNDUWRWLQǐ�PDWDYLPǐ�SDWLNLPXPDV�EXYR�������S���������2SWLPDOXV�('6�DWVNDLWRV�WDãNDV�''6�DWUDQNDL�
SLUPDPH�QơãWXPR�WULPHVWUH�EXYR����LU�GDXJLDX��$8&�������MDXWUXPDV����SURF���VSHFL¿ãNXPDV����SURF���LU�739����SURF���EHL����LU�
GDXJLDX�DQWUDPH�LU�WUHþLDPH�QơãWXPR�WULPHVWUXRVH��DWLWLQNDPDL�$8&������LU�������MDXWUXPDV�����SURF��LU����SURF���VSHFL¿ãNXPDV�
���SURF��LU����SURF���739����SURF��LU���SURF���

,ãYDGRV��('6�\UD�SDWLNLPDV�LQVWUXPHQWDV�GHSUHVLMRV�VLPSWRPǐ�DWUDQNDL�QơãWXPR�PHWX��('6�RSWLPDOXV�DWVNDLWRV�WDãNDV�
''6�DWUDQNDL�QơãWXPR�PHWX�\UD��������

/LWHUDWǌUD�
%XQHYLFLXV�$��.XVPLQVNDV�/��3RS�9-��3HGHUVHQ�&$��%XQHYLFLXV�5��6FUHHQLQJ�IRU�DQWHQDWDO�GHSUHVVLRQ�ZLWK�WKH�(GLQEXUJK�'HSUHVVLRQ�6FDOH��-�3V\FKRVRP�2EVWHW�*\QDHFRO�������'HF��������������



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

0DåRV�WULMRGRWLURQLQR�NRQFHQWUDFLMRV�VLQGURPDV�LU�GHSUHVLMD�VHUJDQW�
ãLUGLHV�QHSDNDQNDPXPX

5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��URE#NWO�PLL�OW

/LWHUDWǌURV�GXRPHQ\V�DWVNOHLGåLD��MRJ�GHSUHVLMD�\UD�QHSULNODXVRPDV�YHLNVQ\V�QXOHPLDQWLV�EORJą�NDUGLRYDVNXOLQLǐ�OLJǐ��
ƳVNDLWDQW�OơWLQƳ�ãLUGLHV�QHSDNDQNDPXPą��SURJQR]Ċ��7DþLDX�PHFKDQL]PDL�QXOHPLDQW\V�ãLDV�VąVDMDV�QơUD�DLãNǌV��0DåRV�WULMRGRWLURQLQR�
NRQFHQWUDFLMRV��07���VLQGURPDV�UDQGDPDV�WLHN�VHUJDQW�ãLUGLHV�QHSDNDQNDPXPX�� WLHN�GHSUHVLMD� LU�JDOL�EǌWL�YHLNVQLX�VLHMDQþLX�
ãLDV�EǌVHQDV��7LHN�VPHJHQ\V�� WLHN� ãLUGLV� MDXWULDL� UHDJXRMD�QHWJL� Ƴ�QHå\PLXV� VN\GOLDXNơV�KRUPRQǐ�NRQFHQWUDFLMRV� VY\UDYLPXV��
6XUHQNDPD� YLV� GDXJLDX� ƳURG\Pǐ�� MRJ� VHUJDQW� NDUGLRYDVNXOLQơPLV� OLJRPLV� WULMRGRWLURQLQR� NRQFHQWUDFLMRV� VXPDåơMLPDV� \UD�
VXVLMĊV�WLHN�VX�ãLUGLHV�QHSDNDQNDPXPR�DWVLUDGLPX��WLHN�VX�MR�SURJUHVDYLPX��1RUV�NDL�NXULH�GXRPHQ\V�DWVNOHLGåLD�VWLSUǐ�U\ãƳ�WDUS�
GHSUHVLMRV��07��VLQGURPR�LU�ãLUGLHV�QHSDNDQNDPXPR�VXQNXPR��WDþLDX�ãLH�UH]XOWDWDL�\UD�WLN�SUHOLPLQDUǌV�LU�UHLNDODXMD�WROHVQLǐ�
VLVWHPLQLǐ�W\ULPǐ��9LHQD�QHGLGHOơV�DSLPWLHV�VWXGLMD�SDURGơ��NDG�GHSUHVLãNL�LãHPLQH�ãLUGLHV�OLJD�VHUJDQW\V�SDFLHQWDL��O\JLQDQW�VX�QH�
GHSUHVLãNDLV�SDFLHQWDLV��GDåQLDX�SDWLULD�ãLUGLHV�QHSDNDQNDPXPą�LU�07��VLQGURPą��3UHOLPLQDUǌV�GXRPHQ\V�DWVNOHLGåLD�J\G\PR�
WULMRGRWLURQLQX�HIHNW\YXPą�DVPHQLPV�VHUJDQWLHPV�ãLUGLHV�QHSDNDQNDPXPX�LU�SDWLULDQWLHPV�07��VLQGURPą��.LWL�W\ULPDL�DWVNOHLGơ�
WULMRGRWLURQLQR� HIHNW\YXPą�J\GDQW� DWVSDULDV� J\G\PXL� GHSUHVLMDV��7DLJL��07�� VLQGURPR�NRPSHQVDFLMD� DVPHQLPV� VHUJDQWLHPV�
ãLUGLHV�QHSDNDQNDPXPX�JDOL�SDJHULQWL�WLHN�ãLUGLHV�IXQNFLMą��WLHN�QXRWDLNą�

/LWHUDWǌUD�
%XQHYLþLXV�5��/RZ�WULLRGRWK\URQLQH�V\QGURPH�DQG�GHSUHVVLRQ�LQ�SDWLHQWV�ZLWK�FKURQLF�KHDUW�IDLOXUH��,Q��,HUYDVL�*���3LQJLWRUH�$���HGV����7K\URLG�DQG�KHDUW�IDLOXUH��IURP�SDWKRSK\VLRORJ\�WR�FOLQLFV��±�+HLGHOEHUJ��
/RQGRQ��HW�DO���6SULQJHU��������S�����±����

6N\GOLDXNơV�IXQNFLMD�VHUJDQW�SVLFKLNRV�VXWULNLPDLV

5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��URE#NWO�PLL�OW

7LNVODV��6N\GOLDXNơV�KRUPRQDL�YDLGLQD�VYDUEǐ�YDLGPHQƳ�VPHJHQǐ�UDLGDL�LU�IXQNFLMDL��1DXMDXVL�W\ULPDL�VNLUWL�VN\GOLDXNơV�
KRUPRQǐ�VHNUHFLMDL�� WUDQVSRUWXL� LU�PHWDEROL]PXL�VPHJHQ\VH�DWVNOHLGơ�PROHNXOLQLXV�PHFKDQL]PXV� OHLGåLDQþLXV�JHULDX�VXSUDVWL�
VN\GOLDXNơV�KRUPRQǐ�VYDUEą�SVLFKLNRV�VXWULNLPǐ�DWVLUDGLPXL�LU�J\G\PXL�

1DXMDXVL�W\ULPDL��,QWUDOąVWHOLQLV�VN\GOLDXNơV�KRUPRQǐ�SRYHLNLV�VPHJHQLPV�\UD�DSVSUĊVWDV�QH�WLN�VN\GOLDXNơV�KRUPRQǐ�
VHNUHFLMRV�LU�NRQFHQWUDFLMRV�NUDXM\MH��EHW�LU�VN\GOLDXNơV�KRUPRQǐ�WUDQVSRUWHULǐ��UHFHSWRULǐ�LU�GHMRGLQD]ơV�IHUPHQWǐ�DNW\YXPR��
,QGLYLGXDOLRV�VX�VN\GOLDXNơV�DãLPL�VXVLMXVLǐ�SURWHLQǐ�JHQHWLQơV�YDULDFLMRV�LU�PXWDFLMRV�ƳWDNRMD�VN\GOLDXNơV�KRUPRQǐ�DNW\YXPą�
VPHJHQ\VH�LU��WDP�WLNURPLV�VąO\JRPLV��JDOL�QXOHPWL�SVLFKLNRV�VXWULNLPǐ�SDVLUHLãNLPą�DU�DWVDNą�Ƴ�J\G\Pą�

,ãYDGD��0ROHNXOLQLǐ�PHFKDQL]Pǐ��VXVLMXVLǐ�VX�VN\GOLDXNơV�KRUPRQǐ�WUDQVSRUWX�Ƴ�QHXURQXV��VX�VN\GOLDXNơV�KRUPRQǐ�
PHWDEROL]PX�QHXURQXRVH�LU�JOLMRV�OąVWHOơVH�EHL�VX�VN\GOLDXNơV�UHFHSWRULǐ�SROLPRU¿]PX��W\ULPDL�DWVNOHLGåLD�QDXMDV�SHUVSHNW\YDV�
VXSUDQWDQW�VN\GOLDXNơV�KRUPRQǐ�SRYHLNƳ�VPHJHQ\VH��UDQGDQW�JHQHWLQLXV�SVLFKLNRV�VXWULNLPǐ�PDUNHULXV�LU�QDXMXV�IDUPDNRORJLQLR�
SRYHLNLR�WDLNLQLXV�

/LWHUDWǌUD�
��� %XQHYLþLXV�5��7K\URLG�GLVRUGHUV�LQ�PHQWDO�SDWLHQWV����&XUUHQW�RSLQLRQ�LQ�SV\FKLDWU\��±�������YRO������LVV�����S�����±�����

��� %XQHYLþLXV�5��7K\URLG�KRUPRQH�PHWDEROLVP�LQ�PHQWDO�GLVRUGHUV����,9�0DFHGRQLDQ�3V\FKLDWULF�&RQJUHVV�DQG�,QWHUQDWLRQDO�0HHWLQJ��DEVWUDFW�ERRN��2KULG����±���0D\�������6NRSMH��S����

��� %XQHYLþLXV�5��7K\URLG�IXQFWLRQLQJ�DQG�PHQWDO�GLVRUGHUV�����WK�:RUOG�&RQJUHVV�RI�%LRORJLFDO�3V\FKLDWU\�����-XQH�±���-XO\�������3DULV��)UDQFH��DEVWUDFWV���:RUOG�)HGHUDWLRQ�RI�6RFLHWLHV�RI�%LRORJLFDO�
3V\FKLDWU\��:)6%3��3DULV��:)6%3��±�������S�����

��� %XQHYLþLXV�5��7K\URLG�+RUPRQH�%UDLQ�,QWHUDFWLRQ�LQ�1HXUR�3V\FKLDWULF�'LVRUGHU����,1$������7KH�.REH�&RQIHUHQFH�RI�WKH�,QWHUQDWLRQDO�1HXURSV\FKLDWULF�$VVRFLDWLRQ�³1HXURSV\FKLDWULF��'LVRUGHUV³��
6HSWHPEHU��������������.REH��-DSRQ���.REH��,QWHUQDWLRQDO�1HXURSV\FKLDWULF�$VVRFLDWLRQ��±�������S�����



7H]ơV

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

'HSUHVLMD�LU�VN\GOLDXNơV�DãLHV�IXQNFLMD�QơãWXPR�PHWX

5REHUWDV�%81(9,ý,86���/DLPD�.860,16.$6��1DUVHWD�0,&.89,(1Ơ���$GRPDV�%81(9,ý,86���
&RUW�$��3('(56(1���9LFWRU�-�0��323�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��URE#NWO�PLL�OW�
��âLDXUơV�.DUROLQRV�XQLYHUVLWHWDV��3VLFKLDWULMRV�GHSDUWDPHQWDV��&KDSHO�+LOO��86$�
�7LOEXUJR�XQLYHUVLWHWDV��.OLQLNLQơV�SVLFKRORJLMRV�GHSDUWDPHQWDV��7LOEXUJ��2ODQGLMD�

ƲYDGDV��'HSUHVLMD�LU�VN\GOLDXNơV�DãLHV�IXQNFLMRV�VXWULNLPDL�\UD�GDåQL�WDUS�QơãþLǐ�PRWHUǐ��
7LNVODV��ƲYHUWLQWƳ�U\ãƳ�WDUS�GHSUHVLMRV�VLPSWRPǐ�LU�VN\GOLDXNơV�IXQNFLMRV�QơãWXPR�PHWX��

0HWRGDL������QơãþLRV�PRWHU\V�WULV�NDUWXV�QơãWXPR�PHWX�EXYR�LãWLUWRV�GơO�GHSUHVLMRV�LU�VN\GOLDXNơV�DãLHV�IXQNFLMRV��EXYR�
QXVWDW\WD�VN\GOLDXNĊ�VWLPXOLXRMDQþLR�KRUPRQR��76+��LU�ODLVYR�WLURNVLQR��)7���NRQFHQWUDFLMRV�NUDXM\MH��

5H]XOWDWDL�� 'HSUHVLMRV� VXWULNLPǐ� GDåQLV� EXYR� ���� SURF�� QơãWXPR� SUDGåLRMH�� ���� SURF�� QơãWXPR� YLGXU\MH� LU� ���� SURF��
QơãWXPR�SDEDLJRMH��0RWHUǐ�VX�VN\GOLDXNơV�KLSHUIXQNFLMD�QHEXYR��6XENOLQLNLQLV�KLSHUWLURLGL]PDV�EXYR�QXVWDW\WDV�����PRWHUǐ�
QơãWXPR�SUDGåLRMH����SURF��PRWHUǐ�QơãWXPR�YLGXU\MH� LU���SURF��PRWHUǐ�QơãWXPR�SDEDLJRMH��1ơãWXPR�SDEDLJRMH�GHSUHVLãNRPV�
PRWHULPV��O\JLQDQW�VX�QH�GHSUHVLãNRPLV�PRWHULPLV�EXYR�VWDWLVWLãNDL�UHLNãPLQJDL�DXNãWHVQơ�)7��NRQFHQWUDFLMD�LU�VWLSUL�åHPHVQơV�
76+�NRQFHQWUDFLMRV��EHL�GLGHVQLR�VXENOLQLNLQLR�KLSHUWLURLGL]PR�GDåQLR�WHQGHQFLMD��

,ãYDGRV��âLR�W\ULPR�GXRPHQ\V�URGR��NDG�\UD�U\ã\V�WDUS�VN\GOLDXNơV�GLVIXQNFLMRV�LU�GHSUHVLMRV�QơãWXPR�SDEDLJRMH��7RGơO�
UHNRPHQGXRMDPD�ƳYHUWLQWL�VN\GOLDXNơV�IXQNFLMą�QơãWXPR�PHWX��QHV�GHSUHVLMD�QơãWXPR�PHWX�JDOL�WXUơWL�QHLJLDPą�ƳWDNą�QơãWXPR�
LãHLWLPV��
/LWHUDWǌUD�
%XQHYLFLXV�5��.XVPLQVNDV�/��0LFNXYLHQH�1��%XQHYLFLXV�$��3HGHUVHQ�&$��3RS�9-��'HSUHVVLYH�GLVRUGHU�DQG�WK\URLG�D[LV�IXQFWLRQLQJ�GXULQJ�SUHJQDQF\��:RUOG�-�%LRO�3V\FKLDWU\�������������������

3VLFKRVRFLDOLQLDL�GHSUHVLMRV�UL]LNRV�IDNWRULDL�QơãWXPR�PHWX

5REHUWDV�%81(9,ý,86���/DLPD�.860,16.$6��$GRPDV�%81(9,ý,86���5ǌWD�-��1$',6$86.,(1Ơ��
.ULVWLQD�-85Ơ1,(1Ơ���9LFWRU�-�0��323�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��URE#NWO�PLL�OW��
�.08.�$NXãHULMRV�LU�JLQHNRORJLMRV�NOLQLND���.08�)L]LNRV��ELR¿]LNRV�LU�PDWHPDWLNRV�GHSDUWDPHQWDV�

�7LOEXUJR�XQLYHUVLWHWDV��.OLQLNLQơV�SVLFKRORJLMRV�GHSDUWDPHQWDV��7LOEXUJ��2ODQGLMD

7LNVODV��1XVWDW\WL� GHSUHVLMRV� GDåQƳ� VNLUWLQJDLV� QơãWXPR� WULPHVWUDLV� LU� QXVWDW\WL� SVLFKRVRFLDOLQLǐ� UL]LNRV� IDNWRULǐ� � ƳWDNą�
GHSUHVLMRV�LãVLY\VW\PXL�QơãWXPR�PHWX��

0HWRGDL������QơãþLǐ�PRWHUǐ�EHVLODQNDQþLǐ�.DXQR�PHGLFLQRV�XQLYHUVLWHWR�NOLQLNRMH�VXWLNR�GDO\YDXWL�W\ULPH��'HSUHVLMD�EXYR�
QXVWDWRPD���±���QơãWXPR�VDYDLWĊ����±���QơãWXPR�VDYDLWĊ�LU���±���QơãWXPR�VDYDLWĊ�QDXGRMDQW�3DVDXOLR�VYHLNDWRV�RUJDQL]DFLMRV�
6XGơWLQLR� WDUSWDXWLQLR� GLDJQRVWLQLR� LQWHUYLX� ±� WUXPSą� IRUPD� �DQJO��:RUOG� +HDOWK� 2UJDQL]DWLRQ¶V� &RPSRVLWH� ,QWHUQDWLRQDO�
'LDJQRVWLF�,QWHUYLHZ�6KRUW�)RUP��&,',�6)���0RWHU\V�DWVDNLXVLRV�QRUV�Ƴ�YLHQą�&,',�6)�NODXVLPą�WHLJLDPDL�EXYR�WROLDX�WLULDPRV�
QDXGRMDQW�6WUXNWǌUL]XRWą�NOLQLNLQƳ�LQWHUYLX�SDJDO�'60�,,,�5��6WUXFWXUHG�&OLQLFDO�,QWHUYLHZ�IRU�'60�,,,�5��6&,'�13���7DLS�SDW�
EXYR�ƳYHUWLQDPL�SVLFKRVRFLDOLQLDL�VWUHVRULDL�EHL�QHXURWLFL]PR�LU�HNVWURYHUVLMRV�DVPHQ\EơV�GLPHQVLMRV�

5H]XOWDWDL��'HSUHVLMRV�GDåQLV���±���QơãWXPR�VDYDLWĊ�EXYR�����SURF�����±���QơãWXPR�VDYDLWĊ�±�����SURF�����±���QơãWXPR�
VDYDLWĊ� ±� ���� SURF�� 3LUPDPH� QơãWXPR� WULPHVWUH� GLGHVQLV� GHSUHVLMRV� GDåQLV� EXYR� QHSULNODXVRPDL� VXVLMĊV� VX� QHSODQXRWX� DU�
QHQRULPX�QơãWXPX��GLGHVQLX�QHXURWLFL]PX��åHPHVQLX�LãVLODYLQLPX�LU�GHSUHVLMD�DQDPQH]ơMH��DQWUDPH�WULPHVWUH�±�VX�QHSODQXRWX�DU�
QHQRULPX�QơãWXPX�LU�GLGHVQLX�QHXURWLFL]PX��WUHþLDPH�WULPHVWUH�±�VX�QHSODQXRWX�DU�QHQRULPX�QơãWXPX��GLGHVQLX�QHXURWLFL]PX�LU�
SVLFKRVRFLDOLQLX�VWUHVX�SHU�SDVWDUXRVLXV�PHWXV��

,ãYDGRV��'LGåLDXVLDV�GHSUHVLMRV�GDåQLV�EXYR�WUHþLDPH�QơãWXPR�WULPHVWUH��R�PDåLDXVLDV�±�QơãWXPR�YLGXU\MH��1HSODQXRWDV�
DU�QHQRULPDV�QơãWXPDV� LU�GLGHVQLV�QHXURWLFL]PDV�EXYR�QHSULNODXVRPL�GHSUHVLMRV� UL]LNRV�YHLNVQLDL�YLVDLV�QơãWXPR� WULPHVWUDLV��
äHPHVQLV�LãVLODYLQLPDV��GHSUHVLMD�DQDPQH]ơMH�LU�SVLFKRVRFLDOLQLV�VWUHVDV�SHU�SDVWDUXRVLXV�PHWXV�EXYR�GHSUHVLMRV�UL]LNRV�YHLNVQLDL�
WDP�WLNUDLV�QơãWXPR�WULPHVWUDLV��

/LWHUDWǌUD�
%XQHYLFLXV�5��.XVPLQVNDV�/��%XQHYLFLXV�$��1DGLVDXVNLHQH�5-��-XUHQLHQH�.��3RS�9-��3V\FKRVRFLDO�ULVN�IDFWRUV�IRU�GHSUHVVLRQ�GXULQJ�SUHJQDQF\��$FWD�2EVWHWULFLD�HW�*\QHFRORJLFD�6FDQGLQDYLFD��������������



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

3VLFKRHPRFLQơV�EǌNOơV�ƳWDND�NLQH]LWHUDSLMRV�SRYHLNLXL

-RQDV�-8â.Ơ1$6��,UPD�$%(/.,(1Ơ��%ULJLWD�9$,ý,ǋ1,(1Ơ��-XOLMD�%52ä$,7,(1Ơ

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��MMXVN#NWO�PLL�OW

7LNVODV��ƲYHUWLQWL�SVLFKRHPRFLQơV�EǌNOơV�UHLNãPĊ�OLJRQLǐ�SR�PLRNDUGR�LQIDUNWR�NLQH]LWHUDSLMRV�SRYHLNLXL�DQNVW\YRVLRV�
¿]LQơV�UHDELOLWDFLMRV�PHWX�

0HWRGDL��7LUWL� ���� OLJRQLDL� SR�PLRNDUGR� LQIDUNWR� DQWUDPH� UHDELOLWDFLMRV� HWDSH�� ,ã� Mǐ���� ������SURF���PRWHU\V� LU� ����
������SURF���±�Y\UDL��7LULDPǐMǐ�DPåLDXV�YLGXUNLV����������P��9HUWLQDQW�SVLFKRHPRFLQĊ�EǌNOĊ�QXVWDW\WD��NDG�QHULPR�VLPSWRPǐ�
QHEXYR� ��� ������ SURF��� WLULDPLHVLHPV�� Mǐ� UDVWD� ��� ���� SURF���� GHSUHVLMRV� VLPSWRPǐ� QHQXVWDW\WD� ±� ���� ������ SURF���� GHSUHVLMRV�
VLPSWRPǐ�GLDJQR]XRWD����������SURF���SDFLHQWDPV��'HSUHVLMRV�LU�QHULPR�VLPSWRPǐ�EXYLPDV�LU�VXQNXPDV�EXYR�ƳYHUWLQWL�QDXGRMDQW�
+$'�VNDOĊ��.LQH]LWHUDSLMRV�PHWX�SDFLHQWDL�EXYR�WUHQLUXRMDPL�YLGXWLQLR�LQWHQV\YXPR����±���SURF��â6'�UH]HUYR��DHURELQLDLV�LU�
NYơSDYLPR�SUDWLPDLV��WUHQLUDYLPR�WUXNPơ�±���VDYDLWơV��$QDOL]XRWRV�â5�YDULDELOXPR�DPSOLWXGLQơV�LU�GDåQXPLQơV�FKDUDNWHULVWLNRV�
YLVRV�WUHQLUXRWơV�PHWX�LU�DWVNLUXRVH�HWDSXRVH��3LUPRV�LU�SDVNXWLQơV�WUHQLUXRþLǐ�PHWX�EXYR�PRQLWRUXRMDPL�NOLQLNLQLDL�VLPSWRPDL�
�DQJLQLQLV�VNDXVPDV��GXVXO\V�LU�NW����VLVWROLQLV�LU�GLDVWROLQLV�DUWHULQLV�NUDXMR�VSDXGLPDL��$66��$'6���ãLUGLHV�VXVLWUDXNLPǐ�GDåQLV�
�â6'���YHUWLQDPD�WHOH(.*�EHL�NUǌYLR�LQWHQV\YXPR�VXYRNLPDV�SDJDO�%RUJR�VNDOĊ��âLUGLHV�LU�NUDXMRWDNRV�VLVWHPRV��â.6��DWVDNDV�
WUHQLUXRMDQWLV�EXYR�YHUWLQDPDV�SDJDO�NOLQLNLQLǐ��VNDXVPR��GXVXOLR���NUDXMRWDNRV��(.*�LU�%RUJR�VNDOơV�URGLNOLǐ�VXPLQƳ�ƳYHUWLQLPą�
EDODLV�� â.6� DWVDNDV� WUHQLUXRMDQWLV� YHUWLQWDV� SDJDO� SDVNXWLQơV� LU� SLUPRV� WUHQLUXRþLǐ� EDOǐ� VXPRV� VNLUWXPą�� 3DJDO� â.6� DWVDNą�
WUHQLUXRMDQWLV� LãVNLUWRV��� WLULDPǐMǐ�JUXSơV����JUXSơ������ OLJRQLDL��±�VX� WHLJLDPX�DWVDNX����JUXSơ������ OLJRQLDL��±�EH�DWVDNR� LU�
��JUXSơ����OLJRQLDL��±�VX�QHLJLDPX�DWVDNX��3DVWDURML�JUXSơ�GơO�PDåR�WLULDPǐMǐ�VNDLþLDXV�WROLDX�QHEXYR�QDJULQơWD��7UHQLUDYLPR�
DWVDNXL� �EH�DWVDNR�VX� WHLJLDPX�DWVDNX��SURJQR]DYLPXL�QDXGRWD�GYLQDUơV� ORJLVWLQơV�UHJUHVLMRV�PHWRGDV��WDLN\WDV�%DFNZDUG�/5�
DWUDQNRV�DOJRULWPDV���7DLNDQW�ãƳ�PRGHOƳ�SDJDO�JDOLP\ELǐ�VDQW\NLR��*6��G\GƳ�DWULQNWL�UHLNãPLQJL�SRå\PLDL��

5H]XOWDWDL��7HLJLDPR�â.6� DWVDNR� SURJQR]DYLPR�PRGHOLXL� VXGDU\WL� EXYR� QDXGRWRV� SLUPRV� WUHQLUXRWơV� ãLUGLHV� ULWPR�
3RLQFDUH�GLDJUDPǐ�YDULDELOXPR�URGLNOLDL��SLUPRV�WUHQLUXRWơV���HWDSǐ��UDP\EơV��LQWHQV\YLDXVLR�LU�DWVLJDYLPR�HWDSǐ��â5�YDULDELOXPR�
LU�VSHNWUR�FKDUDNWHULVWLNRV��DUWHULQLV�VLVWROLQLV�LU�GLDVWROLQLV�NUDXMRVSǌGåLDL�� LQWHQV\YLDXVLR�WUHQLUXRWơV�HWDSR�GYLJXED�VDQGDXJD�
�'96���ED]LQLDL�â5�YDULDELOXPR�SDUDPHWUDL�UDP\EơMH�EHL�SVLFKRHPRFLQơV�EǌNOơV�YHUWLQLPR�URGLNOLDL��EH�LU�VX�QHULPR�VLPSWRPDLV��
EH�LU�VX�GHSUHVLMRV�VLPSWRPDLV��EHL�NOLQLNLQLDL��NUǌWLQơV�DQJLQRV��ãLUGLHV�QHSDNDQNDPXPR��LU�GHPRJUD¿QLDL�URGLNOLDL��6XGDU\WR�
PRGHOLR�EHQGUD�WHLVLQJD�SURJQR]ơ�EXYR������SURF���MDXWUXPDV������SURF���VSHFL¿ãNXPDV������SURF����7HLJLDPDV�NLQH]LWHUDSLMRV�
SRYHLNLV�SURJQR]XRWDV����SURF��WLNVOXPX��

1XVWDW\WD��NDG�OLJRQLDPV�SR�0,�WDLN\WRV�DQNVW\YRV�WUHQLUXRWơV�EXYR�HIHNW\YHVQơV�PRWHULPV��GHSUHVLãNLHPV�DVPHQLPV��
R�ODXNLDPDV�WHLJLDPDV�NUDXMRWDNRV�DWVDNDV�EXYR�VXVLMĊV�VX�SDUDVLPSDWLQơV�UHJXOLDFLMRV�DWVLJDYLPX�EHL�VLPSDWLQơV�LU�KXPRUDOLQơV�
UHJXOLDFLMRV�ƳWDNRV�VXVLOSQơMLPX�EHL�DUWHULQLR�NUDXMRVSǌGåLR�VXQRUPLQLPX��.LQH]LWHUDSLMRV�SURFHGǌUǐ�WHLJLDPą�â.6�DWVDNą�OơPơ�
WDL��NDG�GHSUHVLãNLHPV��GLGHOơV�UL]LNRV�SDFLHQWDPV�SR�0,��WDLN\WRV�RSWLPDOLRV�¿]LQơV�WUHQLUXRWơV�VNDWLQR�DXWRQRPLQLR�UHJXOLDYLPR�
�SDUDVLPSDWLQLR�DNW\YXPR��DWVLJDYLPą��OHQWHOơ��

/HQWHOơ��%LQDULQơV�ORJLVWLQơV�UHJUHVLMRV�PRGHOLV��SULNODXVRPDV�NLQWDPDVLV�±�WUHQLUDYLPR�DWVDNDV��EH�DWVDNR������VX�DWVDNX������

5RGPHQ\V % S *6 ���SURF��3, 5RGPHQ\V % S *6 ���SURF��3,
55PLQ�3RLQFDUH ���� ����� ���� ����±���� V55�SULHã�WUHQ� ����� ����� ���� ����±����
V55W�3RLQFDUH ���� ����� ���� ����±���� V55�LQWHQV� ����� ����� ���� ����±����
9�3RLQFDUH ����� ����� ���� ����±����� .$�SULHã�WUHQLU� ���� ����� ���� ����±����
.6VLVW��SULHã�WUHQ� ���� ����� ���� ����±���� .$�LQWHQV��NUǌY� ���� ����� ���� ����±����
.6VLVW��SR�WUHQ� ����� ����� ���� ����±���� V/'.�LQW�NUǌY� ����� QV ���� ����±����
.6GLDVW��SULHã�WUHQ� ����� ����� ���� ����±���� //'.�SULHã�WUHQ� ���� ����� ���� ����±����
'96 ���� ����� ���� ����±���� /'.�SULHã�WUHQ� ���� ����� ���� ����±����
â1 ����� QV ���� ����±���� 'HSUHVLMD ���� ����� ���� ����±����
1<+$ ���� QV ���� ����±���� V55�UDP\Eơ ����� QV ���� ����±����
/\WLV ���� ����� ���� ����±���� V/'.�UDP\Eơ ���� QV ���� ����±����

.RQVWDQWD ������ �����
%�±�ORJLVWLQơV�UHJUHVLMRV�PRGHOLR�O\JWLHV�NRH¿FLHQWDV��QV�±�VWDWLVWLãNDL�QHUHLNãPLQJD

,ãYDGRV�� ��� 3R� LãWLNWR� PLRNDUGR� LQIDUNWR� WHLJLDPDV� NLQH]LWHUDSLMRV� SRYHLNLV� GDåQLDX� WLNơWLQDV� PRWHUǐ� WDUSH� LU�
GHSUHVLãNLHPV�DVPHQLPV��3DODQNXV�WUHQLUXRWơV�DWVDNDV�WLNơWLQDV�WXULQWLHPV�VXPDåLQWXV�â5�SDUDVLPSDWLQơV�LU�GLGHVQLXV�VLPSDWLQơV�
EHL� KXPRUDOLQơV� UHJXOLDFLMRV� EHL� VLVWROLQLR� NUDXMRVSǌGåLR� LU� GYLJXERV� VDQGDXJRV� URGLNOLXV� SULHã� SUDGHGDQW� NLQH]LWHUDSLMą�� ���
/LJRQLǐ�SR�PLRNDUGR�LQIDUNWR�WHLJLDPR�WUHQLUDYLPR�SRYHLNLR�JDOLP\EĊ�QXVDNDQþLR�PRGHOLR�EHQGUD�WHLVLQJD�SURJQR]ơ�EXYR������
SURF��.LQH]LWHUDSLMRV�WHLJLDPDV�SRYHLNLV�SURJQR]XRWDV����SURF��WLNVOXPX�

/LWHUDWǌUD�
-XãNơQDV�-���%URåDLWLHQơ�-��3VLFKRHPRFLQơV�EǌNOơV�ƳWDND�NLQH]LWHUDSLMRV�SRYHLNLXL����6YHLNDWRV�PRNVODL��������W������1U�����S������±������



7H]ơV

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

6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�¿]LQơV�UHDELOLWDFLMRV�\SDWXPDL��WUHQLUDYLPR�
LQWHQV\YXPDV��PRQLWRUDYLPDV��SRYHLNLR�YHUWLQLPDV

-RQDV�-8â.Ơ1$6��-XOLMD�%52ä$,7,(1Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��MMXVN#NWO�PLL�OW

)L]LQơ� UHDELOLWDFLMD� ±� WDL� WUHQLUDYLPDV� NUǌYLX�� NXULR� WHLJLDPą� SRYHLNƳ� ãLUGLHV� NUDXMDJ\VOLǐ� VLVWHPRV� DGDSWDFLQLDPV�
PHFKDQL]PDPV�URGR�GDXJHOLV�VWXGLMǐ��JHUơMD�GHJXRQLHV�YDUWRMLPDV�LU�SHULIHULQơ�NUDXMRWDND��PDåơMD�NDWHFKRODPLQǐ�NRQFHQWUDFLMD�
SOD]PRMH��JHUơMD�¿]LQLV�SDMơJXPDV�LU�SVLFKRHPRFLQơ�EǌNOơ��7\ULPDL�URGR��NDG�¿]LQLǐ�WUHQLUXRþLǐ�PHWX�GLGơMD�SDUDVLPSDWLQơ�ƳWDND�
ãLUGLHV�ULWPR�YDGRYR��VLQXVLQLR�PD]JR��YHLNODL��

7LNVODV�� ,QGLYLGXDOL]XRWL� VHUJDQWLHVLHPV� LãHPLQH� ãLUGLHV� OLJD� �,â/��¿]LQĊ� UHDELOLWDFLMą� ±� SDUHQJWL� ¿]LQLR� WUHQLUDYLPR�
SURJUDPDV��Mǐ�NRQWUROơV�LU�SRYHLNLR�YHUWLQLPR�PHWRGLNDV�EHL�SDWHLNWL�Mǐ�WDLN\PR�UH]XOWDWXV�

0HWRGDL��)L]LQơV�UHDELOLWDFLMRV�SURJUDPD�VHUJDQWLHVLHPV�,â/�EXYR�LQGLYLGXDOL]XRMDPD�YHUWLQDQW�UL]LNą�¿]LQHL�YHLNODL�
LU�WUHQLUDYLPXL��SDJDO�¿]LQơV�YHLNORV�ULERMLPR�QXRURGDV��SDUXRãWDV�$PHULNRV�âLUGLHV�$VRFLDFLMRV���������0DåRV�UL]LNRV�OLJRQLǐ�
WUHQLUDYLPXL�EXYR� VNLULDPDV�¿]LQLǐ�SURFHGǌUǐ� LQWHQV\YXPDV��NDG�EǌWǐ�SDVLHNWDV� WLNVOLQLV� VDXJXV� ãLUGLHV� VXVLWUDXNLPǐ�GDåQLV�
�â6'��� DWLWLQNDQWLV� ��±���SURF��â6'� UH]HUYR�� YLGXWLQơV�±� DWLWLQNDQWLV� ��±���SURF��â6'� UH]HUYR�� GLGHOơV�±���±���SURF��â6'�
UH]HUYR��.LHNYLHQR�XåVLơPLPR�PHWX�EXYR� VNDLþLXRMDPDV�SXOVR�GDåQLV��PDWXRMDPDV� DUWHULQLV� NUDXMR� VSDXGLPDV� �$.6��SULHã��
GLGåLDXVLR�LQWHQV\YXPR�HWDSH�LU�SR�J\GRPRVLRV�PDQNãWRV��*0���.DUWX�EXYR�¿NVXRMDPL�VXEMHNW\YǌV�QXVLVNXQGLPDL��DQJLQLQLV�
VNDXVPDV�� GXVXO\V�� JDOYRV� VYDLJLPDV� LU� W�W���� YHUWLQDPDV� NUǌYLR� O\JLR� VXYRNLPDV� SDJDO�%RUJR� VNDOĊ�� 3HU� SLUPąVLDV� SUDW\EDV��
SDVLHNXV�WLNVOLQƳ�XåVLơPLPǐ�LQWHQV\YXPą�DUED�HVDQW�NLWRPV�LQGLNDFLMRPV��LU�SHU�SDVNXWLQHV�SUDW\EDV�EXYR�DWOLHNDPDV�LãSOơVWLQLV�
EǌNOơV�YHUWLQLPDV��ãDOLD�PLQơWǐ�SRå\PLǐ��EXYR�VWHELPD�WHOH(.*��UHJLVWUXRMDPD�ULWPRJUDPD���.LHNYLHQDP�SRå\PLXL��SULNODXVRPDL�
QXR�MR�SDVLUHLãNLPR�LQWHQV\YXPR�LU�QXR�WR��NXULDPH�*0�LQWHQV\YXPR�HWDSH�MLV�UHJLVWUXRWDV��DWVLåYHOJLDQW�Ƴ�MR�VYDUEą�YHUWLQDQW�
ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQĊ�EǌNOĊ��EXYR�VXWHLNLDPDV�DWLWLQNDPDV�VYRULR�NRH¿FLHQWDV��EDODV���%DOǐ�VXPD�OơPơ�*0�
SURFHGǌURV�SRYHLNLR�ƳYHUWLQLPą�SHQNLRVH�JUDGDFLMRVH��QHå\PLDL�DNW\YXRMDQWLV��DNW\YXRMDQWLV��WUHQLUXRMDQWLV��å\PLDL�WUHQLUXRMDQWLV�
LU�DGDSWDFLQLǐ�JDOLP\ELǐ�YLUãLMLPDV��$WOLNXV�SLUPRV�LU�LGHQWLãNR�LQWHQV\YXPR�SDVNXWLQơV�*0�VWHEơMLPą�LU�ƳYHUWLQXV�Mǐ�SRYHLNƳ��
EXYR� QXVWDWRPDV� SRYHLNLR� SRN\WLV� J\G\PR� HLJRMH�� å\PLDL� LãUHLNãWDV� WHLJLDPDV� SRN\WLV�� LãUHLNãWDV�� YLGXWLQLãNDL� LãUHLNãWDV��
QHå\PXV��QHLJLDPDV�SRN\WLV��7LUWǐMǐ�NRQWLQJHQWą�VXGDUơ�����OLJRQLV��VHUJDQWLV�,â/�����������SURF���OLJRQLDL�WXUơMR�PDåą�UL]LNRV�
ODLSVQƳ�SDEORJơWL�GơO�¿]LQLR�NUǌYLR������������SURF���±�YLGXWLQƳ�LU����������SURF���±�GLGHOƳ�UL]LNRV�ODLSVQƳ�

5H]XOWDWDL��7DLN\WRV�UHDELOLWDFLQơV�SULHPRQơV��WDLS�SDW�LU�LQGLYLGXDOL�¿]LQơ�UHDELOLWDFLMD��WHLJLDPDL�YHLNơ�OLJRQLǐ�IXQNFLQĊ�
EǌNOĊ�ƳYDLULǐ�UL]LNRV�ODLSVQLǐ�JUXSơVH��QHå\PLDL�PDåơMR�NUǌWLQơV�DQJLQRV�LãUHLNãWXPDV�LU�ãLUGLHV�QHSDNDQNDPXPR��â1��SRå\PLDL��
SDWLNLPDL�GLGơMR�OLJRQLǐ�¿]LQLV�SDMơJXPDV��ULELQLV�0(7¶DV�J\G\PR�HLJRMH�PDåRV�UL]LNRV�OLJRQLǐ�JUXSơMH�SDWLNLPDL�GLGơMR�YLVRPV�
OLJRQLǐ�JUXSơPV��SR�J\G\PR�GLGơMR�OLJRQLǐ�,�LU�,,�1<+$�IXQNFLQơV�NODVơV��PDåơMR�,,,�).�OLJRQLǐ��OHQWHOơ��

/HQWHOơ��.OLQLNLQLDL�SRå\PLDL�LU�¿]LQLR�SDMơJXPR�URGLNOLDL�SULHã�LU�SR�J\G\PR

.OLQLNLQLDL�SRå\PLDL�LU�¿]LQLR��
SDMơJXPR�URGLNOLDL

5L]LND�¿]LQLDP�NUǌYLXL
0DåD 9LGXWLQơ 'LGHOơ

SULHã SR SULHã SR SULHã SR

1<+$�NODVơV
� ��������� �������� �������� �������� ± ±
� ���������� ���������� ���������� ���������� ���������� ����������
� ± ± ���������� ���������� ���������� ����������

5LELQLV�0(7¶DV��YHORHUJRPHWULMD� ���
 ���
 ���
 ���
 ���
 ���

'96PD[ �����
 �����
 ����� ����� ����� ����

*0�SRYHLNLR�YHUWLQLPDV

� ��������� ��������� ���������� ���������� ���������� ����������
� ���������� ���������� ���������� ���������� ���������� ����������
� ��������� ��������� ���������� ���������� ���������� ���������
� ± ± �������� �������� ± ±
� ± ± �������� ± ± ±

'96PD[�±�GYLJXED�VDQGDXJD��*0�PDNVLPDODXV�LQWHQV\YXPR�HWDSH��*0�SRYHLNLR�ƳYHUWLQLPDV����±�QHå\PLDL�DNW\YLQDQWLV����±�DNW\YLQDQWLV��
��±�WUHQLUXRMDQWLV����±�å\PLDL�WUHQLUXRMDQWLV����±�DGDSWDFLQLǐ�JDOLP\ELǐ�YLUãLMLPDV��
S������±�O\JLQDQW�SULHã�LU�SR��

,ãYDGRV��3DUXRãWD�¿]LQơV�UHDELOLWDFLMRV�SURJUDPD�OHLGåLD�LQGLYLGXDOL]XRWL�¿]LQLXV�NUǌYLXV�VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�
OLJD��3DUXRãWRV�¿]LQơV�UHDELOLWDFLMRV�XåVLơPLPǐ�NRQWUROơV�LU�Mǐ�SRYHLNLR�YHUWLQLPR�PHWRGLNRV��,QGLYLGXDOL]XRWD�¿]LQơV�UHDELOLWDFLMRV�
SURJUDPD�JHULQR�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�IXQNFLQĊ�EǌNOĊ�LU�ãLUGLHV�ULWPR�DXWRQRPLQLR�UHJXOLDYLPR�DWVLJDYLPą�

/LWHUDWǌUD�
-XãNơQDV�-���%URåDLWLHQơ�-��6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�¿]LQơV�UHDELOLWDFLMRV�\SDWXPDL��WUHQLUDYLPR�LQWHQV\YXPDV��PRQLWRUDYLPDV��SRYHLNLR�YHUWLQLPDV����6YHLNDWRV�PRNVODL��������W������1U�����S������±�����



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

.ODLSơGRV�J\YHQWRMǐ�PLUWLQJXPR�QXR�JDOYRV�VPHJHQǐ�LQVXOWR�
SRN\þLDL�����±�����PHWDLV

+HQULNDV�.$=/$86.$6�������1LMROơ�5$â.$86.,(1Ơ���5LPD�5$'ä,89,(1Ơ�����9LQFDV�-$18â21,6�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��K�ND]ODXVNDV#WDNDV�OW
�.ODLSơGRV�XQLYHUVLWHWLQơ�OLJRQLQơ���.ODLSơGRV�XQLYHUVLWHWDV�

7LNVODV��'DUEH�DQDOL]XRMDPL���±���P��DPåLDXV�.ODLSơGRV�J\YHQWRMǐ�PLUWLQJXPR�QXR�JDOYRV�VPHJHQǐ�LQVXOWR�SRN\þLDL�
SHU�����������PHWǐ�ODLNRWDUSƳ�

0HWRGDL�� 0LUWLQJXPR� SRN\þLDPV� QXVWDW\WL� SDQDXGRWL� .ODLSơGRV� PLHVWR� FLYLOLQơV� PHWULNDFLMRV� ELXUR� GXRPHQ\V��
0LUWLQJXPR�QXR�*6,��GLDJQR]ơ�QXVWDWRPD�UHPLDQWLV�362�DSLEUơåLPX��URGLNOLDL�DSVNDLþLXRWL���������J\YHQWRMǐ�SHU�PHWXV� LU�
EXYR� VWDQGDUWL]XRWL� SDJDO� DPåLǐ�� VWDQGDUWX� QDXGRMDQW� 6HJL� SDVDXOLR� SRSXOLDFLMą��0LUWLQJXPR� URGLNOLǐ� NDVPHWLQLDL� YLGXWLQLDL�
SRN\þLDL�EXYR�YHUWLQDPL�WDUS���±���P�����±���P��LU���±���PHWǐ�DPåLDXV�Y\Uǐ�LU�PRWHUǐ�DWVNLUDL��6WDQGDUWL]XRWR�PLUWLQJXPR�
SRN\þLǐ�NU\SWLPV�DQDOL]XRWL�QDXGRWDV�ORJDULWPLQơV�WLHVLQơV�UHJUHVLMRV�PRGHOLV��%XYR�DQDOL]XRMDPL�PLUWLQJXPR�SRN\þLDL�SHU�GX�
ODLNRWDUSLXV������±�����P��LU�����±�����P�

5H]XOWDWDL�� 6WDQGDUWL]XRWL� Y\Uǐ� PLUWLQJXPR� URGLNOLDL� PDåơMR� QXR� ������ DWYHMR� ������� J\YHQWRMǐ� ���� SURF��
SDVLNOLDXWLQXPR�LQWHUYDODV��3,�������±������������P��LNL�����������SURF��3,������±�������DWYHMR��������J\YHQWRMǐ������P��
6WDQGDUWL]XRWL�PRWHUǐ�PLUWLQJXPR�URGLNOLDL�PDåơMR�QXR���������������������DWYHMR��������J\YHQWRMǐ������P��LNL�����������±
�������DWYHMR��������J\YHQWRMǐ������P��0DåLDXVLDV�LU�Y\Uǐ��LU�PRWHUǐ�PLUWLQJXPDV�EXYR�VWHEơWDV������P���DWLWLQNDPDL������
�����±������LU�����������±������DWYHMR��������J\YHQWRMǐ�

3HU�SDVWDUXRVLXV����PHWǐ�.ODLSơGRV���±���P��DPåLDXV�Y\Uǐ�LU�PRWHUǐ�PLUWLQJXPR�SRN\þLXV�JHULDX�DWLWLNR�QH�WLHVLQLV��R�
DQWUR�ODLSVQLR�SROLQRPLQLV�PRGHOLV��DWLWLQNDPDL�5� ���LU����SURF����SDY����

3DY��.ODLSơGRV�PLHVWR���±���PHWǐ�DPåLDXV�Y\Uǐ�LU�PRWHUǐ�PLUWLQJXPDV�QXR�JDOYRV�VPHJHQǐ�LQVXOWR�����±�����PHWDLV

3HU�SLUPą�WLULDPąMƳ�ODLNRWDUSƳ�QXR������LNL������PHWǐ�EHQGUDV�LU�Y\Uǐ��LU�PRWHUǐ�PLUWLQJXPDV�QXR�*6,�PDåơMR�YLHQRGDL�±�
YLGXWLQLãNDL����SURF��SHU�PHWXV��S��������WDþLDX�SHU�DQWUą�ODLNRWDUSƳ������������P���PLUWLQJXPDV�WXUơMR�WHQGHQFLMą�GLGơWL����������
SURF��3,��������������SURF��SHU�PHWXV�Y\UDPV��S �������LU�VWDWLVWLãNDL�QHUHLNãPLQJDL�������������������SURF��P��PRWHULPV��S �������

3HU�����±�����P��ODLNRWDUSƳ�PLUWLQJXPDV�QXR�JDOYRV�VPHJHQǐ�LQVXOWR�PDåơMR�WDUS�MDXQR�EHL�YLGXWLQLR�DPåLDXV��������
P���Y\Uǐ�LU�PRWHUǐ��R�WDUS���±���P��DPåLDXV�Y\Uǐ�LU�PRWHUǐ�ãLV�PDåơMLPDV�QHEXYR�VWDWLVWLãNDL�UHLNãPLQJDV��3HU�����±�����P��
ODLNRWDUSƳ�PLUWLQJXPDV�QXR�JDOYRV�VPHJHQǐ�LQVXOWR�GLGơMR�WLN�WDUS�MDXQR�LU�YLGXWLQLR�DPåLDXV����±���P���Y\Uǐ��R�WDUS�WR�SDWLHV�
DPåLDXV�PRWHUǐ�LU�WDUS�SDJ\YHQXVLǐ����±���P���DELHMǐ�O\þLǐ�DVPHQǐ�PLUWLQJXPDV�Lã�HVPơV�QHSDNLWR�

9LGXWLQLR�DPåLDXV����±���P���WLHN�Y\Uǐ��WLHN�PRWHUǐ�PLUWLQJXPDV�SHU�����±�����PHWXV�VWDWLVWLãNDL�UHLNãPLQJDL�PDåơMR�
YLGXWLQLãNDL�SR����SURF��P���Y\Uǐ����������������������SURF��P���S �������PRWHUǐ����������������������SURF��P���S ��������3HU�DQWUą�
ODLNRWDUSƳ�QXR������LNL������PHWǐ�YLGXWLQLR�DPåLDXV�Y\Uǐ�PLUWLQJXPDV�GLGơMR����������SURF��3,�������������SURF��SHU�PHWXV�
�S ��������WXR�WDUSX�ãLR�DPåLDXV�PRWHUǐ�PLUWLQJXPDV�GLGơMR�QHå\PLDL�±�������������������SURF��SHU�PHWXV��S �������

,ãYDGD��9LHQX�Lã�WLNVOǐ��NXULR�DUWLPLDXVLX�PHWX�UHLNWǐ�VLHNWL�.ODLSơGRV�PLHVWH��EǌWǐ�±�Y\NGRPRV�SLUPLQơV�LU�DQWULQơV�
LQVXOWR�SUR¿ODNWLNRV�NRN\EơV�WREXOLQLPDV��\SDþ�YLGXWLQLR�DPåLDXV�Y\Uǐ�WDUSH�

/LWHUDWǌUD�
.D]ODXVNDV�+���5DãNDXVNLHQơ�1���5DGåLXYLHQơ�5���-DQXãRQLV�9��6WURNH�PRUWDOLW\�WUHQGV�LQ�.ODLSHGD
V�SRSXODWLRQ�IURP������WR���������1HXURORJLMRV�VHPLQDUDL����DVLV�%DOWLMRV�ãDOLǐ�QHXURORJLMRV�NRQJUHVDV���SURJUDPD�
LU�WH]ơV�������P��JHJXåơV�������G��,661������������������W������1U������S��6���6���

7������1U����������JUXRGLV %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ ��
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2Uǐ�ƳWDND�åPRQLǐ�VYHLNDWDL

$UY\GDV�0$57,1.Ơ1$6��$XUHOLMD�32'/,36.<7Ơ��-XOLMD�.5</29$��-RQDV�-8â.Ơ1$6
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DUYLGPDU#NWO�PLL�OW�

ƲYDGDV��2UDL�WUXNGR�JHUDL�MDXVWLV�PDåLDXVLDL�SXVHL��R�JDO�QHW�����J\YHQWRMǐ��2UDL�VWLSULDX�YHLNLD�VHJDQþLXV�åPRQHV��ƲURG\WD��
MRJ�RUǐ�NLWLPDV�VXNHOLD�GDXJHOLR�OLJǐ�SDǌPơMLPą��YHLNLD�OLJRV�HLJą��DSVSUHQGåLD�LãHLWƳ��.XR�U\ãNHVQL�PHWHRURORJLQLǐ��KHOLRJHR¿]LQLǐ�
IDNWRULǐ��Mǐ�NRPSOHNVR�NLWLPDL��WXR�VWLSUHVQLV�RUǐ�ELRORJLQLV�SRYHLNLV��/DLNRPD��MRJ�\SDWLQJDL�PHWHRODELOǌV�\UD�OLJRQLDL��VHUJDQW\V�
ãLUGLHV�NUDXMDJ\VOLǐ� VLVWHPRV� OLJRPLV�� QHV� LNL� ��� SURF�� ãLR� NRQWLQJHQWR� OLJRQLǐ� UHDJXRMD� Ƴ� GDXJHOLR� PHWHRURORJLQLǐ� IDNWRULǐ�
NLWLPXV��6YHLNDV�RUJDQL]PDV�Ƴ�PHWHRURORJLQLXV�GLUJLNOLXV�EHYHLN�QHUHDJXRMD��7\ULPDL�URGR��NDG�VX�RUX�GDåQLDXVLDL�VLHMDVL�WLH�SDW\V�
QXVLVNXQGLPDL��JDOYRV�VNDXVPDV��PLHJR�LU�NUDXMRWDNRV�VXWULNLPDL��UHXPDWLQLDL�VNDXVPDL�LU�NW��'DåQLDXVLDL�QXR�RUR�SULNODXVDQW\V�
VLPSWRPDL� \UD� YDUJLQDQW\V�� EHW� QHVNDXVPLQJL�� QHGDUELQJXPDV�� GLUJOXPDV�� EORJD� QXRWDLND�� 7DþLDX� WDL� QH� QHJDODYLPDL�� R� WLN�
VDYLMDXWRV�VXWULNLPDL��7LHPV�VLPSWRPDPV�SULNODXVR�GơPHVLR�LU�VXVLNDXSLPR�VXWULNLPDL��SDGLGơMĊV�XåPDUãXPDV�LU�QHUYLQJXPDV��
7DþLDX�LNL�ãLRO�MDXWUXPDV�RUDPV�QHODLNRPDV�OLJD��7DUS�åPRQLǐ��MDXWULǐ�RUDPV��\UD�JUXSơ�åPRQLǐ��NXULǐ�PHWHRURORJLQLV�GLUJOXPDV�
SULO\JVWD� OLJDL��(NVSHUWǐ�QXRPRQH��SVLFKLQLDL� VXWULNLPDL� LU�SVLFKLQơV� OLJRV�\UD� ODEDL� VLOSQD�RUR�SRYHLNLXL�RUJDQL]PR�YLHWD��âLǐ�
SDFLHQWǐ�QXVLVNXQGLPDL� U\ãNHVQL� LU� ƳYDLUHVQL� QHL� NOLQLãNDL� VYHLNǐ� åPRQLǐ��<SDþ� VPDUNLDL� Ƴ�PHWHRURORJLQLXV� IDNWRULXV� UHDJXRMD�
PHODQFKROLNDL��âLHPV�SDFLHQWDPV�EǌGLQJD�U\ãNL�RUǐ�QXRMDXWD��7DPSDQW�DNWXDOLHPV�NOLPDWR�LU�RUǐ�JOREDOLHPV�SRN\þLDPV�\UD�ODEDL�
VYDUEX�WLQNDPDL�ƳVLJLOLQWL�LU�JHULDX�VXSUDVWL�EHL�YDOG\WL�LãRULQơV�DSOLQNRV�IDNWRULǐ��\SDþ�HNVWUHPDOLǐ��SRYHLNƳ�DSOLQNDL�LU�åPRQLǐ�
VYHLNDWDL�

7LNVODV��,ãQDJULQơWL�PHGLFLQLQLǐ�PHWHRURORJLQLǐ�NODVLǐ�SRN\þLXV��EHL�RUR�VąVDMDV�VX�NDL�NXULDLV�VXEMHNW\YLDLV�VDYLMDXWRV�
VLPSWRPDLV�VHUJDQWLHPV�LãHPLQH�ãLUGLHV�OLJD��

2EMHNWDV� LU� PHWRGDL�� $QDOL]XRWL� VHUJDQþLǐ� ãLUGLHV�NUDXMDJ\VOLǐ� OLJRPLV� VDYLMDXWRV� NODXVLP\QDL�� SLOG\WL� ��� GLHQǐ�
UHDELOLWDFLMRV�PHWX� LQVWLWXWR� NOLQLNRMH� ����±�����P��$QDOL]XRWL�RUǐ�PHWHRURORJLQLDL�� KHOLRJHR¿]LQLDL�� GXRPHQ\V�� NXULH� EXYR�
UHJLVWUXRWL�.08�3VLFKR¿]LRORJLMRV� LU� UHDELOLWDFLMRV� LQVWLWXWR�PHWHRURORJLQơMH� VWRW\MH�9DQWDJH�3UR���SDJULQGLQLDLV� VWHEơMLPǐ�
ODLNDLV���������������YDO��UXGHQV�åLHPRV�SHULRGX�LU���YDO��YơOLDX�SDYDVDULR�YDVDURV�SHULRGX���1DXGRWD�RUǐ�PHGLFLQLQLR�PHWHRURORJLQLR�
NODVL¿NDYLPR�LU�SURJQR]DYLPR�PHWRGLND��NXULRV�SDJDOED�PHGLFLQLQLR�SREǌGåLR�RUDL�VNLUVW\WL�Ƴ�WULV�NODVHV��SDODQNǌV��QHSDODQNǌV�
LU�\SDþ�QHSDODQNǌV��

5H]XOWDWDL�� $WOLNWDV� RUǐ� PHGLFLQLQLǐ�PHWHRURORJLQLǐ� NODVLǐ� SDVLNDUWRMLPR� GDåQLǐ� ƳYHUWLQLPDV� DWVNLUDLV� PơQHVLDLV�
3DODQJRMH� SHU� ����±����� PHWXV�� 1XVWDW\WD�� NDG� HVDQW� SDODQNLRPV� RUǐ� PHGLFLQLQơPV�PHWHRURORJLQơPV� NODVơPV� VWHELPDV�
VWDWLVWLãNDL�UHLNãPLQJDL��S�������DXNãWHVQLV�DWPRVIHURV�VOơJLV��PDåHVQơ�VDQW\NLQơ�GUơJPơ��PDåHVQLV�DWPRVIHURV�VOơJLR�SRN\WLV�WDUS�
SDUǐ�EHL�PDåLDX�NULWXOLǐ��O\JLQDQW�VX�QHSDODQNLRPLV�LU�\SDþ�QHSDODQNLRPLV�RUǐ�PHGLFLQLQơPLV�PHWHRURORJLQơPLV�NODVơPLV��WDLN\WD�
$129$�LU�7XNH\�+6'�WHVWDV���1XVWDW\WD�VWDWLVWLãNDL�UHLNãPLQJD��S�������YLGXWLQLR�VWLSUXPR�6SHDUPDQ¶R�UDQJLQơ�NRUHOLDFLMD��5�
NLWR�QXR������LNL�������WDUS�PHWHRURORJLQLǐ�IDNWRULǐ�LU�VXEMHNW\YLǐ�VLPSWRPǐ�VHUJDQWLHPV�ãLUGLHV�NUDXMDJ\VOLǐ�OLJRPLV��1XVWDW\WD�
VDYLMDXWRV�VLPSWRPǐ�UHDNFLMǐ�SDVLUHLãNLPR�GDåQLR�LU�HLOơV�PHWHRURORJLQLǐ�LU�6DXOơV�DNW\YXPR�IDNWRULǐ�VWDWLVWLãNDL�UHLNãPLQJRV�
NRUHOLDFLMRV��(VDQW�VNLUWLQJRPV�RUǐ�NODVơPV�VWHELPDV�U\ã\V�WDUS�PHWHRURORJLQLǐ��KHOLRJHR¿]LQLǐ�YHLNVQLǐ��VSHFLDOLǐ�PHWHRURORJLQLǐ�
LQGHNVǐ�LU�VXEMHNW\YLǐ�VDYLMDXWRV�VLPSWRPǐ��1XVWDW\WD�QHLJLDPD�NRUHOLDFLMD�WDUS�HLOơV�VXEMHNW\Yǐ�VLPSWRPǐ��WRNLǐ�NDLS�EORJDV�
PLHJDV�� VąQDULǐ� VNDXVPDL�� JDOǌQLǐ� WLUSLPDV� LU� WHPSHUDWǌURV�� NDUãþLR� EHL� ãDOþLR� VSHFLDOLǐ� NOLPDWRORJLMRMH� QDXGRMDPǐ� LQGHNVǐ�
�5�NLWR�QXR�������LNL��������S�������1XVWDW\WD�WHLJLDPD�NRUHOLDFLMD�WDUS�HLOơV�VXEMHNW\Yǐ�VLPSWRPǐ��WRNLǐ�NDLS�RUR�WUǌNXPDV�DU�
GXVXO\V��ãLUGLHV�VNDXVPDV�LU�PHWHRURORJLQLǐ�IDNWRULǐ�±�WHPSHUDWǌURV��DEVROLXWLQơV�GUơJPơV��NULWXOLǐ�NLHNLR�SHU�VWHEơMLPR�ODLNǐ�
WUXNPĊ�NDUãþLR�EHL�ãDOþLR�LQGHNVǐ��5�NLWR�QXR������LNL�������S��������'LGHVQLV�QXVLVNXQGLPǐ�GDåQLV�GơO�PLHJXLVWXPR�GLHQRV�
PHWX�� HQHUJLMRV� VWRNRV�� JDOYRV� VYDLJLPǐ� QXVWDW\WDV� VWDWLVWLãNDL� UHLNãPLQJDL� QHLJLDPDL� NRUHOLDYR� VX� EDURPHWULQLX� DWPRVIHURV�
VOơJLX��6SHDUPDQ¶R�UDQJLQơV�NRUHOLDFLMRV�NRH¿FLHQWǐ�UHLNãPơV�EXYR�QXR�5 �������S������LNL�5 �������S��������6DXOơV�HQHUJLMRV�
VUDXWR�G\GåLDL�WLHVLRJLDL�NRUHOLDYR��QXR������LNL�������S�������VX�YLVRV�HLOơV�VXEMHNW\YLǐ�VLPSWRPǐ�SDVLUHLãNLPR�GDåQLX��HQHUJLMRV�
VWRND��RUR�WUǌNXPDV�DU�GXVXO\V��ãLUGLHV�VNDXVPDV���7DLS�SDW�QXVWDW\WD�PLQơWR�IDNWRULXV�DWYLUNãWLQơ�NRUHOLDFLMD�VX�PLHJXLVWXPX�
GLHQRV�PHWX��VąQDULǐ�VNDXVPDLV�LU�JDOǌQLǐ�VNDXVPDLV�VHUJDQWLHPV�ãLUGLHV�NUDXMDJ\VOLǐ�OLJRPLV�UHDELOLWDFLQLR�J\G\PR�3DODQJRMH�
PHWX��1XVWDW\WD�VWDWLVWLãNDL� UHLNãPLQJRV�NRUHOLDFLMRV� WDUS�GDXJHOLR�VXEMHNW\YLǐ�VLPSWRPǐ�SDVLUHLãNLPR�GDåQLR� LU�89�LQGHNVR�
�XOWUDYLROHWLQơV� VSLQGXOLXRWơV� LQGHNVDV�� �5�NLWR�QXR������ LNL�������S��������R� ãLǐ�NRUHOLDFLMǐ�NRH¿FLHQWDL�EXYR�DXNãWHVQL��QHL�
VXEMHNW\YLǐ�VLPSWRPǐ�NRUHOLDFLMRV�VX�6DXOơV�HQHUJLMRV�IDNWRULDLV�

,ãYDGRV��3HU������P��(VDQW�SDODQNLRPV�RUǐ�PHGLFLQLQơPV�PHWHRURORJLQơPV�NODVơPV�VWHELPDV�DXNãWHVQLV�DWPRVIHURV�
VOơJLV��PDåHVQơ�VDQW\NLQơ�GUơJPơ��PDåHVQLV�DWPRVIHURV�VOơJLR�SRN\WLV�WDUS�SDUǐ�EHL�PDåLDX�NULWXOLǐ��O\JLQDQW�VX�QHSDODQNLRPLV�
LU�\SDþ�QHSDODQNLRPLV�RUǐ�PHGLFLQLQơPLV�PHWHRURORJLQơPLV�NODVơPLV��1XVWDW\WD�YLGXWLQơV�RUR�WHPSHUDWǌURV��NDUãþLR�EHL�ãDOþLR�
VSHFLDOLǐ�LQGHNVǐ��DWPRVIHURV�GUơJPơV��DWPRVIHURV�VOơJLR��6DXOơV�VSLQGXOLXRMDPRV�HQHUJLMRV��89�LQGHNVR�ƳWDND�HLOơV�VXEMHNW\Yǐ�
VLPSWRPǐ�SDVLUHLãNLPR�GDåQLXL�VHUJDQWLHPV�ãLUGLHV�NUDXMDJ\VOLǐ�OLJRPLV�UHDELOLWDFLQLR�J\G\PR�3DODQJRMH��.08�35,�NOLQLNRMH�

/LWHUDWǌUD��
$��0DUWLQNơQDV��$��3RGOLSVN\Wơ��-��.U\ORYD��-��-XãNơQDV��7KH�LPSDFW�RI�ZHDWKHU�FRQGLWLRQV�RQ�KXPDQ�KHDOWK����%LRPHGLFDO�HQJLQHHULQJ���3URFHHGLQJV�RI�,QWHUQDWLRQDO�&RQIHUHQFH����������2FWREHU�������.DXQDV���
.DXQDV�8QLYHUVLW\�RI�7HFKQRORJ\��.DXQDV���7HFKQRORJLMD��������S����������

7H]ơV



.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

6YHLNǐ�VXDXJXVLǐMǐ�YDNFLQDFLMD�QXR�JULSR�YDNFLQą�VXãYLUNãþLDQW�Ƴ�
RGą�QDXMD�PLNURLQMHNFLQH�VLVWHPD��WULMǐ�PHWǐ�DWVLWLNWLQơV�DWUDQNRV�

NRQWUROLXRWDV�VDXJXPR�LU�LPXQRJHQLãNXPR�W\ULPDV�

1DUVHWD�0,&.89,(1Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��QDUVHWD#NWO�PLL�OW�

� ƲYDGDV��6H]RQLQLV�JULSDV�NDVPHW�VXNHOLD�VHUJDPXPR�LU�PLUãWDPXPR�SURWUǌNLXV�YLVRVH�J\YHQWRMǐ�JUXSơVH��6NLHSLMLPDV�
\UD� HIHNW\YLDXVLD� PHGLFLQLQơ� SULHPRQơ� VLHNLDQW� LãYHQJWL� JULSR�� 9LVRV� NRPHUFLQơV� LNL� ãLRO� QDXGRMDPRV� JULSR� YDNFLQRV� \UD�
ãYLUNãþLDPRV�Ƴ�UDXPHQLV��Ʋ�RGą�ãYLUNãþLDPRV�YDNFLQRV�PDQRPD�YHLNVPLQJLDX�YHLNLD�LPXQLQƳ�DWVDNą�GơO�RGRMH�HVDQþLǐ�GHQGULWLQLǐ�
OąVWHOLǐ�LU�JDXVDXV�OLPIDJ\VOLǐ�WLQNOR��

� 7LNVODV��7ULMǐ�PHWǐ�ODLNRWDUS\MH�QXVWDW\WL�WULYDOHQWơV��LãDNW\YXRWRV�VXVNDOG\WR�JULSR�YLULRQR�VNLUWLQJǐ�GR]Lǐ�YDNFLQRV�
ãYLUNãþLDPRV�Ƴ�RGą�QDXGRMDQW�PLNURLQMHNFLQĊ�VLVWHPą�LPXQRJHQLãNXPą�LU�VDXJXPą�EHL�SDO\JLQWL�VX�NRQWUROLQH�VH]RQLQLR�JULSR�
YDNFLQD�ãYLUNãþLDPD�Ƴ�UDXPHQLV�

� 0HWRGDL��7DL�DWVLWLNWLQLǐ�LPþLǐ��GDOLQDL�NRQWUROLXRMDPDV�W\ULPDV�VX�VYHLNDLV�VXDXJXVLDLV�VDYDQRULDLV��Ʋ�W\ULPą�ƳWUDXNWD�
�����WLULDPǐMǐ�QXR����LNL����PHWǐ�DPåLDXV��NXULH�WULV�PHWXV�Lã�HLOơV�EXYR�VNLHSLMDPL�ãYLUNãþLDQW�Ƴ�RGą�WLULDPąMą�DUED�Ƴ�UDXPHQLV�
NRQWUROLQĊ�YDNFLQą��3LUPDLVLDLV�W\ULPR�PHWDLV�WLULDPLHML�DWVLWLNWLQDL�EXYR�VXVNLUVW\WL�Ƴ�WULV�JUXSHV��3LUPRVLRV�LU�DQWURVLRV�JUXSơV�
WLULDPLHML�EXYR�SDVNLHS\WL�Ƴ�RGą�ãYLUNãþLDPD���ȝJ�LU���ȝJ�LãDNW\YXRWD�YDNFLQD��7UHþLRVLRV�JUXSơV�WLULDPLHML�EXYR�SDVNLHS\WL����ȝJ�
OLFHQFLMXRWD�JULSR�YDNFLQD�ãYLUNãþLDPD�Ƴ�UDXPHQLV��NRQWUROLQơ�JUXSơ��
� $QWUDLVLDLV� LU� WUHþLDLVLDLV� PHWDLV� WLULDPLHML� DWVLWLNWLQơV� DWUDQNRV� EǌGX� EXYR� VXVNLUVW\WL� Ƴ� GYL� JUXSHV� ±� �� ȝJ� GR]ơV�
ãYLUNãþLDPRV�Ƴ�RGą�LU����ȝJ�GR]ơV�ãYLUNãþLDPRV�Ƴ�UDXPHQLV�

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

7LULDPǐMǐ�ƳWUDXNLPDV�LU�SDVLVNLUVW\PDV�JUXSơVH��1 �����
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� ,PXQRJHQLãNXPDV�YHUWLQWDV�QDXGRMDQW�KHPDJOLXWLQDFLMRV�VORSLQLPR��+,��WHFKQLNą�SULHã�YDNFLQDFLMą�LU�SUDơMXV����GLHQDL�
SR�NLHNYLHQRV�YDNFLQDFLMRV��.LHNYLHQDL�YDNFLQRV�DWPDLQDL�DQWL�+$�DQWLNǌQǐ�WLWUDL�LãUHLãNLDPL�NDLS�GYLJXEL�+,�WLWUDL��DSLEHQGULQDPL�
NLHNYLHQDP�WLULDPDMDP�LQGLYLGXDOLX�JHRPHWULQLX�GYLJXEǐ�UHLNãPLǐ�YLGXUNLX��9HUWLQDQW�LPXQRJHQLãNXPą�EXYR�ODLNRPDVL�(XURSRV�
YDLVWǐ�DJHQWǌURV�QXVWDW\WDLV�������PHWǐ�DPåLDXV�åPRQơPV�VNLUWDLV�NULWHULMDLV��9DNFLQRV�VDXJXPDV�EXYR�YHUWLQDPDV�YLVR�W\ULPR�
PHWX�VXUHQNDQW�LQIRUPDFLMą�DSLH�YLVDV�UHDNFLMDV��ƳY\NVWDQþLDV�SR�NLHNYLHQR�VNLHSLMLPR��
� 5H]XOWDWDL��$QWUDLVLDLV�LU�WUHþLDLVLDLV�PHWDLV���ȝJ�Ƴ�RGą�ãYLUNãþLDPRV�YDNFLQRV�LPXQRJHQLãNXPDV�EXYR�SDQDãXV�Ƴ�YLVǐ�
ãWDPǐ����ȝJ�Ƴ�UDXPHQLV�ãYLUNãþLDPRV�YDNFLQRV�LU�DEL�YDNFLQRV�DWLWLNR�(XURSRV�UHLNDODYLPXV�NHOLDPXV�NDVPHWLQHL�JULSR�YDNFLQRV�
OLFHQFLMDL��Ʋ�RGą�ãYLUNãþLDPRV���ȝJ�LU���ȝJ�YDNFLQRV�GR]ơV�EXYR�PDåHVQLR�LPXQRJHQLãNXPR�QHL�Ƴ�UDXPHQLV�ãYLUNãþLDPRV����ȝJ�
YDNFLQRV��Ʋ�RGą�ãYLUNãþLDPD�YDNFLQD�YLVǐ�GR]Lǐ�EXYR�YLHQRGDL�VDXJL�NDLS�LU�Ƴ�UDXPHQLV�ãYLUNãþLDPD�YDNFLQD�YLVDLV�W\ULPR�PHWDLV��
3DUDXGLPDV�LU�SDWLQLPDV�LQMHNFLMRV�YLHWRMH�EXYR�GDåQHVQLV�YDUWRMDQW�Ƴ�RGą�ãYLUNãþLDPą�YDNFLQą�
� ,ãYDGD�� 7\ULPR� PHWX� �� ȝJ� JULSR� YDNFLQD� ãYLUNãþLDPD� PLNURLQMHNWRULQơV� VLVWHPRV� SDJDOED� Ƴ� RGą� EXYR� SDQDãDXV�
LPXQRJHQLãNXPR�LU�VDXJXPR�NDLS�OLFHQFLMXRWD�YDNFLQD�ãYLUNãþLDPD�Ƴ�UDXPHQLV��WRGơO�\UD�SHUVSHNW\YXV�DOWHUQDW\YXV�VNLHSLMLPR�
QXR�JULSR�EǌGDV�WDLNRPDV�VXDXJXVLHPV�LNL����PHWǐ�DPåLDXV�

/LWHUDWǌUD��
-LUL�%HUDQ��$UY\GDV�$PEUR]DLWLV��$OY\GDV�/DLVNRQLV��1DUVHWD�0LFNXYLHQH��3DWULFN�%DFDUW��<YDQ�&DOR]HW��(WLHQQH�'HPDQHW��6WHSKDQH�+HLMPDQV��3DXO�9DQ�%HOOH��)UDQFRLVH�:HEHU��&DPLOOH�6DODPDQG��,QWUDGHUPDO�
LQÀXHQ]D�YDFFLQDWLRQ�RI�KHDOWK\�DGXOWV�XVLQJ�D�QHZ�PLFURLQMHFWLRQ�V\VWHP��D���\HDU�UDQGRPLVHG�FRQWUROOHG�VDIHW\�DQG�LPPXQRJHQLFLW\�WULDO��%0&�0HGLFLQH����������



%RUQD�OLJRV�YLUXVDV�LU�SVLFKLNRV�VXWULNLPDL

9LROHWD�02&.(/,ǋ1,(1Ơ���9LGD�/,87.(9,ý,(1Ơ���9HVWD�67(,%/,(1Ơ���5REHUWDV�%81(9,ý,86�

�.08�SVLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��YLROHWDP#NWO�PLL�OW���/LHWXYRV�YHWHULQDULMRV�DNDGHPLMD

� � %RUQD� OLJRV� YLUXVDV� �%/9��� NXULR� JHQRPą� VXGDUR� YLHQJUDQGơ� QHLJLDPD� 515�� SULNODXVR� 0RQRQHJDYLUDOHV� HLOHL��
%RUQDYLULGDH�ãHLPDL��%RUQDYLUXV�JHQþLDL��(NVSHULPHQWǐ�VX�J\YǌQDLV�GXRPHQ\V�URGR��NDG�YLUXVDV��SDWHNĊV�Ƴ�RUJDQL]Pą��XåNUHþLD�
SHULIHULQLǐ�QHUYǐ�DNVRQXV��WDLS�SDW�EXOEXV�ROIDFWRULXV�LU�Lã�WHQ�SDWHQND�Ƴ�FHQWULQĊ�QHUYǐ�VLVWHPą��&16���<UD�åLQRPD��NDG�YLUXVDL��
SHUVLVWXRMDQW\V�&16��JDOL�EǌWL�ǌPLQLǐ�LU�OơWLQLǐ�XåGHJLPǐ�SULHåDVWLPL�
� � 3DVDXO\MH�DWOLNWL�HSLGHPLRORJLQLDL�W\ULPDL�OHLGåLD�GDU\WL�SULHODLGą��NDG�ãLR�QHXURWURSLQLR�YLUXVR�VXNHOWD�%RUQR�OLJD��%/��
JDOL�EǌWL�]RRQR]ơ��
� � 7DLN\GDPL�ãLXRODLNLQLXV�PROHNXOLQơV�ELRORJLMRV�GLDJQRVWLQLXV�PHWRGXV��SDVDXOLR�PRNVOLQLQNDL�W\ULQơMD�LU�EDQGR�DSWLNWL�
YLUXVR�SDYHOGLPąMą�PHGåLDJą�Lã�SVLFKLQơPLV�OLJRPLV�VHUJDQþLǐ�SDFLHQWǐ�NUDXMR��âLDQGLHQLQơV�GLDJQRVWLNRV�JDOLP\EơV�SDJULQGåLD�
YLUXVLQĊ� QHXURSVLFKLQLǐ� VXWULNLPǐ� VDPSUDWą�� 6X� PǌVǐ� LQVWLWXWX� EHQGUDGDUELDXMDQW\V� 5REHUWR� .RFKR� LQVWLWXWR� PRNVOLQLQNDL�
9RNLHWLMRMH� WXUL� LOJDPHWĊ� SDWLUWƳ� GDUEH� VX� %RUQD� OLJRV� YLUXVDLV� LU� VDYR� W\ULPR� UH]XOWDWDLV� \UD� ƳURGĊ� NRUHOLDFLMą� VX� SVLFKLNRV�
VXWULNLPDLV��%RUQD�YLUXVLQLV�DQWLJHQDV�EXYR�LãVNLUWDV������PHWDLV�9RNLHWLMRMH�Lã�GHSUHVLMD�VHUJDQþLR�SDFLHQWR�PRQRQXNOHDULQLǐ�
NUDXMR�OąVWHOLǐ��%RUQD�YLUXVą�Lã�ãL]RIUHQLMD�VLUJXVLR�SDFLHQWR�JDOYRV�VPHJHQǐ�DXGLQLR�SLUPą�NDUWą�SDY\NR�LãVNLUWL�-DSRQLMRMH��
� � %RUQD� YLUXVǐ� ƳWDND� QDJULQơMDPD� QH� YLHQ� WLN� VFKL]RIUHQLMǐ� NRQWHNVWH�� âLDQGLHQ� NDOEDPD� DSLH� GHSUHVLMDV�� NXULRPLV�
VHUJDQþLǐ�SDFLHQWǐ�åHQNOLDL�GDXJơMD��NDLS�LU�SDFLHQWǐ��VHUJDQþLǐ�OơWLQLX�QXRYDUJLR�VLQGURPX�EHL�ƳYDLULRPLV�GHSUHVLMRV�IRUPRPLV��
%RUQR�OLJRV�W\UơMDL�QXURGR��NDG�ODWHQWLãNDL�XåVLNUơWXVLǐ�åPRQLǐ�\UD����±����SURF��DSLH����SURF��±�VHUJDQþLǐ�LU���SURF��VXQNLDL�
VHUJDQþLǐ��VX�ULPWDLV�NHWLQLPDLV�VDYLåXG\EHL�������PHWDLV�PRNVOLQơMH�OLWHUDWǌURMH�SDVNHOEWD�SXEOLNDFLMD��NDG�DSLH����SURF��VYHLNǐ�
NUDXMR�GRQRUǐ�\UD�WXUơMĊ�NRQWDNWą�VX�%RUQD�YLUXVX��7DL�NHOLD�UL]LNą�LU�UHLNDODXMD�LãVDPLǐ�W\ULPǐ��,NL�ãLRO�NUDXMR�GRQRUDL�QơUD�WLULDPL�
%RUQD�YLUXVLQơV�LQIHNFLMRV�DWåYLOJLX��
� � 0ǌVǐ� SODQXRMDPǐ� W\ULPǐ�QDXMXPDV� WDPH�� NDG� SLUPą�NDUWą�/LHWXYRMH�� R� NDUWX� LU�%DOWLMRV� ãDO\VH� EXV� WLULDPDV�%RUQD�
YLUXVLQơV� LQIHNFLMRV� SDSOLWLPDV� WDUS� VFKL]RIUHQLMD� VHUJDQþLǐ� OLJRQLǐ�� 7DLS� SDW�� VHURORJLãNDL� EXV� WLULDPD� NOLQLãNDL� VYHLNǐ��
åPRQLǐ�±�NUDXMR�GRQRUǐ�±�JUXSơ��LãDLãNLQDQW�ODWHQWLãNǐ�%RUQD�YLUXVǐ�QHãLRWRMǐ�SDSOLWLPą��$WOLNWǐ�W\ULPǐ�GXRPHQǐ�DQDOL]ơ�SULVLGơWǐ�
SULH�SDVDXOLR�PRNVOLQLQNǐ�LãYDGǐ��ƳURGDQW�YLUXVLQLǐ�LQIHNFLMǐ�VYDUEą�VFKL]RIUHQLMRV�EHL�NLWǐ�SVLFKLNRV�VXWULNLPǐ�SDVLUHLãNLPXL�LU�
DWVLUDVWǐ�JDOLP\Eơ�O\JLDYHUþLDLV�SDUWQHULDLV�ƳVLOLHWL�Ƴ�PRNVOLQLǐ�W\ULPǐ�HUGYĊ�(XURSRMH�LU�SDVDXO\MH�
/LWHUDWǌUD�
9��0RFNHOLǌQLHQơ��9��/LXWNHYLþLHQơ��5��%XQHYLþLXV��%RUQD�OLJRV�YLUXVR�SDSOLWLPDV�WDUS�VHUJDQþLǐMǐ�SVLFKLNRV�VXWULNLPDLV��/LWHUDWǌURV�DSåYDOJD���%LRORJLQơ�3VLFKLDWULMD�LU�3VLFKRIDUPDNRORJLMD��������7������1U�����3�������

3VLFKLNRV�VXWULNLPDL��VXLFLGLQLDL�NHWLQLPDL�LU�NǌQR�PDVơV�LQGHNVDV�
WDUS�SLUPLQơV�VYHLNDWRV�SULHåLǌURV�SDFLHQWǐ�

-ǌUDWơ�3(ý(/,ǋ1,(1Ơ��$GRPDV�%81(9,ý,86��1DUVHWD�0,&.89,(1Ơ��5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��SHFHOLMX#KRWPDLO�FRP�

7LNVODV�� ƲYHUWLQWL�SVLFKLNRV�VXWULNLPǐ�LU�VXLFLGLQLǐ�NHWLQLPǐ�SDSOLWLPą�SDJDO�0,1,�EHL�QXVWDW\WL�GHSUHVLMRV� LU�QHULPR�
VXWULNLPǐ�U\ãƳ�VX�NǌQR�PDVơV�LQGHNVX��.0,��LU�O\WLPL��QDXGRMDQW�+$'6�

0HWRGDL�� ,ãWLUWD� ���� SLUPLQơV� VYHLNDWRV� SULHåLǌURV� SDFLHQWDL�� ���� ���� SURF��� Y\UDL� LU� ���� ���� SURF���PRWHU\V�� NXULH�
DWVLWLNWLQơV�DWUDQNRV�EǌGX�YLHQR�PơQHVLR�ODLNRWDUSLX�NUHLSơVL�Ƴ�SLUPLQƳ�VYHLNDWRV�SULHåLǌURV�FHQWUą�EHL�VXWLNR�GDO\YDXWL�W\ULPH��
3DFLHQWDPV�SVLFKLNRV�EǌNOơ�EXYR� ƳYHUWLQWD�ãHLPRV�J\G\WRMR� �â*��±� MR�MRV� ƳSUDVWX�PHWRGX�EHL�GX�NDUWXV�±�QDXGRMDQW�0,1,� LU�
SDFLHQWDPV�XåSLOGåLXV�+$'6��.0,�LãPDWXRWDV�VWDQGDUWLQLX�PHWRGX�LU�SDVNDLþLXRWDV�SDJDO�IRUPXOĊ��.0, NJ�P��

5H]XOWDWDL�� â*� QXVWDWơ� ����� SURF�� QXRWDLNRV� LU� QHULPR� VXWULNLPǐ�� WXR� WDUSX�� QDXGRMDQW�0,1,�� ãLH� VXWULNLPDL� EXYR�
QXVWDW\WL� ��� SURF�� SDFLHQWǐ� �S��������� DWLWLQNDPDL� GHSUHVLMD� EXYR� QXVWDW\WD� ���� SURF�� LU� ����� SURF�� �S��������� R� QHULPR��
VXWULNLPDL�±�����SURF��LU������SURF���S���������6XLFLGLQLǐ�PLQþLǐ�LU�NHWLQLPǐ�â*�QHQXVWDWơ�Lã�YLVR��WXRPHW��NDL�EXYR�QDXGRMDPD�
0,1,��Mǐ�EXYR�QXVWDW\WD�����SURF��SDFLHQWǐ��7DLN\WD�+$'6�SDURGơ��NDG��������SURF���SDFLHQWDL�WXUơMR�GHSUHVLMRV�VLPSWRPǐ�LU�
��������SURF���±�QHULPR�SRå\PLǐ��.0,�QXVWDW\WDV�VWDWLVWLãNDL�SDWLNLPDL�GLGHVQLV�WDUS�SDFLHQWǐ��WXULQþLǐ�GHSUHVLMRV�VLPSWRPXV�
����������LU�����������S ��������9\UDPV��NXULHPV�EXYR�QXVWDW\WD�GHSUHVLMRV�VLPSWRPDL��.0,�EXYR�GLGHVQLV�����������LU�����������
S ������.LWDLS�QHJX�Y\Uǐ��PRWHUǐ��NXULRV�QHWXUơMR�GHSUHVLMRV�SRå\PLǐ��.0,�EXYR�VWDWLVWLãNDL�UHLNãPLQJDL�PDåHVQLV�QHL�PRWHUǐ�
VX�GHSUHVLMRV�VLPSWRPDLV�����������LU�����������S���������1HULPR�VXWULNLPXV�WXULQWLHPV�SDFLHQWDPV�U\ãLR�WDUS�ãLǐ�VLPSWRPǐ�LU�
.0,�QHL�Y\Uǐ��QHL�PRWHUǐ�WDUSH��QHQXVWDWơPH�

,ãYDGRV��7\ULPR�UH]XOWDWDL�URGR��NDG�â*�DWSDåƳVWD�WLN�PDåąMą�GDOƳ�QHULPR�LU�QXRWDLNRV�VXWULNLPǐ��R�VXLFLGLQLǐ�PLQþLǐ�EHL�
NHWLQLPǐ�QHQXVWDWR�Lã�YLVR��'HSUHVLMD�\UD�VWDWLVWLãNDL�SDWLNLPDL�VXVLMXVL�VX�GLGHVQLX�.0,�PRWHUǐ�WDUSH��WXR�WDUSX�U\ãLR�WDUS�QHULPR�
VXWULNLPǐ�EHL�.0,�QHL�Y\Uǐ��QHL�PRWHUǐ�WDUSH�QHQXVWDWơPH�

/LWHUDWǌUD��-��3HþHOLǌQLHQơ��$��%XQHYLþLXV��1��0LFNXYLHQơ��5��%XQHYLþLXV�$EVWUDFW�ERRN�³$EVWUDFWV�RI�WKH��WK�:RUOG�&RQJUHVV�RI�%LRORJLFDO�3V\FKLDWU\´��<6�������������SVO���3�������������SVO�

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

7H]ơV



0LHJR�NRN\EơV�GXRPHQǐ�YL]XDOL]DFLMD�GDXJLDPDþLǐ�VNDOLǐ�PHWRGX

$XUHOLMD�32'/,36.<7Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DXUHOLMD#NWO�PLL�OW

'DUER�WLNVODV��ƲYHUWLQWL�VXEMHNW\YLRV�LU�REMHNW\YLRV�PLHJR�NRN\EơV�\SDWXPXV�VYHLNLHPV�LU�VHUJDQWLHPV�LãHPLQH�ãLUGLHV�
OLJD��SDQDXGRMDQW�GDXJLDPDþLǐ�VNDOLǐ�KLEULGLQƳ�DOJRULWPą�

.RQWLQJHQWDV�LU�ELRPHGLFLQLQLǐ�W\ULPǐ�PHWRGLND��.RQWLQJHQWą�VXGDUơ�����DVPHQ\V��Mǐ�WDUSH����VYHLNǐ�DVPHQǐ�LU�����
VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD��2EMHNW\YL�PLHJR�NRN\Eơ�YHUWLQWD�SDJDO�SROLVRPQRJUD¿QLR�W\ULPR�GXRPHQLV��6XEMHNW\YL�PLHJR�
NRN\Eơ�YHUWLQWD�SDJDO�3LWVEXUJR�PLHJR�NRN\EơV�NODXVLP\Qą�

0'6�DOJRULWPDV��'XRPHQLPV�YL]XDOL]XRWL�QDXGRWDV�KLEULGLQLV�GDXJLDGLPHQVLQLǐ�VNDOLǐ�DOJRULWPDV�SDJUƳVWDV�JHQHWLQLR�
DOJRULWPR�EHL�NYD]L�1HZWRQ¶R�QXVLOHLGLPR�DOJRULWPR�GHULQLX��$OJRULWPDV�PLQLPL]XRMD�VVWUHVV�LU�VWUHVV�NULWHULMXV�

+LEULGLQLR�0'6�DOJRULWPR�SDJULQGą�VXGDUR�JOREDOLRML�RSWLPL]DFLMD��/RNDOXVLV�DOJRULWPDV�SDWLNVOLQD�VXUDVWąMƳ�PLQLPXPą��
W�\��QDXGRMDPDV�NDLS�SDJDOELQLV�JOREDOLDL�RSWLPL]DFLMDL��+LEULGLQLV�0'6�DOJRULWPDV�UHDOL]XRWDV�0$7/$%¶H�

5H]XOWDWDL��7LULDPǐMǐ�DVPHQǐ��REMHNWǐ��QHSDQDãXPDL�SDJDO�REMHNW\YLą�PLHJR�VWUXNWǌUą�DWYDL]GXRWL�SDYHLNVOH��$���SDJDO�
VXEMHNW\YLą�PLHJR�NRN\EĊ��NDGD�DVPHQ\V�PLHJą�YHUWLQD�SDW\V��DWVDN\GDPL�Ƴ�DQNHWǐ�NODXVLPXV��±�SDYHLNVOH��%���3DYHLNVOXRVH�
LãVLVNLULD�WDP�WLNURV�WDãNǐ�VDQNDXSRV��NXU�NLHNYLHQDV�WDãNDV�DWLWLQND�YLHQą�WLULDPąMƳ�DVPHQƳ��REMHNWą���*DXWRVH�WDãNǐ�VDQNDXSRVH��
EXYR�LãDQDOL]XRWL�GXRPHQǐ�YLGXUNLDL��2EMHNW\YLRV�PLHJR�NRN\EơV�SDUDPHWUDL�GDXJXPRMH�DWYHMǐ�UHLNãPLQJDL�VN\UơVL�WDUS�YLVǐ�
NHWXULǐ�WDãNǐ�VDQNDXSǐ��-XRVH��QXR�SLUPRVLRV�LNL�NHWYLUWRVLRV�WDãNǐ�VDQNDXSRV��UHLNãPLQJDL�PDåơMR�WLNUDVLV�PLHJRMLPR�ODLNDV��
PLHJR�HIHNW\YXPDV� LU� NǌQR� MXGHVLǐ�NLHNLV�EHL� UHLNãPLQJDL�GLGơMR�EǌGUDYLPR� ODLNDV�QDNWLHV�PHWX��3LUPRMH� WDãNǐ� VDQNDXSRMH�
LãVLGơVWơ�REMHNWDL��NXULǐ�PLHJR�VWUXNWǌUD�\UD�JHULDXVLD�� Mǐ� WLNUDVLV�PLHJR�ODLNDV�\UD� LOJLDXVLDV��PLHJR�HIHNW\YXPDV�JHULDXVLDV��
.HWYLUWRMH�WDãNǐ�VDQNDXSRMH�REMHNWǐ�PLHJR�VWUXNWǌUD�\UD�EORJLDXVLD��QHV�WLNUDVLV�PLHJRMLPR�ODLNDV�\UD�GDXJ�PDåHVQLV�Xå�QRUPą��
PLHJR�HIHNW\YXPDV�ODEDL�PDåDV�LU�VLHNLD�WLN����SURF���VWHELPD�ODEDL�GDXJ�EǌGUDYLPR�QDNWƳ�������SURF����PDåDL�DNW\YLRMR�PLHJR�
������SURF���LU��������SURF������������SURF���PLHJR�VWDGLMǐ�EHL�GDXJ�SLUPRV�PLHJR�VWDGLMRV�������SURF����$QWURMH�WDãNǐ�VDQNDXSRMH�
REMHNWǐ�SDUDPHWUDL�\UD�SDNDQNDPDL�JHUL��R�WUHþLRMH�WDãNǐ�VDQNDXSRMH�WLULDPǐMǐ�DVPHQǐ�PLHJR�VWUXNWǌUD�YLGXWLQLãND��

3DY��2EMHNW\YLRV�PLHJR�NRN\EơV��$��LU�VXEMHNW\YLRV�PLHJR�NRN\EơV��%��GXRPHQǐ�YDL]GDL�

6XEMHNW\YLRV�PLHJR�VWUXNWǌURV�SDYHLNVOR�SLUPRMH�WDãNǐ�VDQNDXSRMH�VWHELPL�WLULDPLHML�DVPHQ\V��REMHNWDL���NXULH�VDYR�
PLHJR� NRN\EĊ� YHUWLQR� ODEDL� JHUDL�� QHV� 30.,� QHVLHNLD� SHQNLǐ� EDOǐ��$QWURMH� LU� WUHþLRMH� WDãNǐ� VDQNDXSRVH� LãVLGơVWơ� REMHNWDL��
NXULǐ�PLHJR�NRN\Eơ�DWLWLQNDPDL�JHUD�LU�YLGXWLQLãND��R�NHWYLUWRMH�±�LãVLGơVWơ�REMHNWDL��WXULQW\V�ULPWǐ�SUREOHPǐ�YLVRVH�VHSW\QLRVH�
NRPSRQHQWơVH��QHV�Mǐ�30.,�\UD�GLGåLDXVLDV�LU�VLHNLD������EDOR��
� ,ãYDGD��%LRPHGLFLQLQLǐ�GXRPHQǐ�YL]XDOL]DFLMD��SDQDXGRMDQW�KLEULGLQL�0'6�DOJRULWPą�OHLGåLD�LãVNLUWL�VYHLNXV�DVPHQLV�
LU�VHUJDQþLXRVLXV�,â/�SDJDO�VNLUWLQJXV�REMHNW\YLRV�LU�VXEMHNW\YLRV�PLHJR�NRN\EơV�GXRPHQLV�

/LWHUDWǌUD�
$��3RGOLSVN\Wơ��2EMHNW\YLRV�LU�VXEMHNW\YLRV�PLHJR�NRN\EơV�GXRPHQǐ�YL]XDOL]DFLMD�GDXJLDPDþLǐ�VNDOLǐ�PHWRGX����9LUWXDOǌV�LQVWUXPHQWDL�ELRPHGLFLQRMH�������WDUSWDXWLQơV�PRNVOLQơV�SUDNWLQơV�NRQIHUHQFLMRV�SUDQHãLPǐ�
PHGåLDJD��.ODLSơGD��������S�����������

�
�� %�

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD
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$WRNLRV�SURJQR]ơV�LãJ\YHQXV�SR�JDOYRV�VPHJHQǐ�LQVXOWR�Y\UHVQLDPH�
DPåLXMH

5LPD�5$'ä,89,(1Ơ�����1LMROơ�5$â.$86.,(1Ơ���+HQULNDV�.$=/$86.$6�����

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��ULPDUDG]LXYLHQH#\DQGH[�UX
�.ODLSơGRV�XQLYHUVLWHWDV���.ODLSơGRV�XQLYHUVLWHWLQơ�OLJRQLQơ�

3HUVLUJWDV�PLRNDUGR� LQIDUNWDV� �0,��� FXNULQLV� GLDEHWDV�� ãLUGLHV� QHSDNDQNDPXPDV�EHL� SULHãLUGåLǐ�YLUSơMLPDV�\UD� JHUDL�
åLQRPL�LU�YLHQL�Lã�UHLNãPLQJLDXVLǐ�JDOYRV�VPHJHQǐ�LQVXOWR��*6,��UL]LNRV�YHLNVQLǐ��\SDþ�Y\UHVQLR�DPåLDXV�åPRQơPV��

'DUER�WLNVODV�� ƲYHUWLQWL�Y\UHVQLR�DPåLDXV� �YLUã����P��� OLJRQLǐ� LOJDODLNLR� LãJ\YHQDPXPR�SR�JDOYRV�VPHJHQǐ� LQVXOWR�
SURJQR]LQLXV�YHLNVQLXV

0HWRGDL��7LULDPąMƳ�NRQWLQJHQWą�VXGDUơ������OLJRQLDL�������SURF��PRWHUǐ���VHUJDQW\V�JDOYRV�VPHJHQǐ�LQVXOWX��9\UHVQLǐ�
NDLS����PHWǐ�OLJRQLǐ�EXYR������SURF��7LULDPǐMǐ�NRQWLQJHQWH�UHLNãPLQJDL�Y\UDYR�LãHPLQLV�LQVXOWDV�±�����OLJRQLV�������SURF����
LQWUDFHUHEULQơV�LU�VXEDUDFKQRLGLQơV�KHPRUDJLMǐ�EHQGUDPH�WLULDPǐMǐ�VNDLþLXMH�EXYR������LU�����SURF��DWLWLQNDPDL��'DXJLDX�NDLS�
SHQNWDGDOLXL�YLVǐ�OLJRQLǐ�������SURF���QDJULQơMDPDVLV�*6,�DWYHMLV�EXYR�SDNDUWRWLQLV�

7LULDPLHML�EXYR�VXVNLUVW\WL�Ƴ�NHWXULDV�PåLDXV�JUXSHV���������±������±���LU�����PHWDL��3HQNHULǐ�PHWǐ�LãJ\YHQDPXPR�
NUHLYơV�VXGDU\WRV�SDJDO�.DSODQ�0HLHU�PHWRGą��&R[¶R�UHJUHVLMRV�PRGHOLV�EXYR�QDXGRMDPDV�LOJDODLNLR�LãJ\YHQDPXPR�SURJQRVWLQLǐ�
YHLNVQLǐ�GDXJLDPDWHL�DQDOL]HL��&R[µR�PRGHOLR�QHSULNODXVRPDLV�NLQWDPDLVLDLV�EXYR�DPåLXV�� O\WLV�� LQVXOWR� WLSDV� LU�PHGLFLQLQLDL�
SRå\PLDL� DQDPQH]ơMH�� DUWHULQơ� KLSHUWHQ]LMD�� PLRNDUGR� LQIDUNWDV�� GLDEHWDV�� SULHãLUGåLǐ� YLUSơMLPDV�� ãLUGLHV� QHSDNDQNDPXPDV��
SUDHLQDQW\V�JDOYRV�VPHJHQǐ�NUDXMRWDNRV�VXWULNLPR�SULHSXROLDL��UHXPDWDV��SDNDUWRWLQDV�*6,��OLJRQLR�PRELOXPDV�LNL�LãWLQNDQW�*6,��
0HV�QHQDJULQơMRPH�NOLQLNLQLǐ�SRå\PLǐ��DSLEǌGLQDQþLǐ�LQVXOWR�VXQNXPą

âLDPH�GDUEH�DQDOL]XRMDPD�LOJDODLNLR�LãJ\YHQDPXPR�SURJQR]ơ�OLJRQLǐ��LãJ\YHQXVLǐ�GDXJLDX�QHL����GLHQDV�SR�*6,��NDG�
EǌWǐ�PLQLPL]XRWD�LQVXOWR�VXQNXPą�DSLEǌGLQDQþLǐ�NOLQLNLQLǐ�SRå\PLǐ�ƳWDND�PLUãWDPXPXL��

5H]XOWDWDL�� 9\UHVQLǐ� NDLS� ��� P�� DPåLDXV� OLJRQLǐ� PLUW\V� SUDGơWRV� UHJLVWUXRWL� MDX� SLUPǐ� WULMǐ� PơQHVLǐ� EơJ\MH� SR�
VWDFLRQDULQLR�J\G\PR��7DUS�GYLHMǐ�DPåLDXV�JUXSLǐ��SDJDO����P��DPåLDXV�ULEą��PLUãWDPXPR�VNLUWXPDV�U\ãNơMR�VWHEơMLPR�HLJRMH�LU�
SR�����PHWǐ�MLV�VXGDUơ������SURF��3R���PHWǐ�MDXQHVQLǐ�QHL����P��DPåLDXV�WLULDPǐMǐ�NDXSLDPDVLV�PLUãWDPXPDV�VXGDUơ�����SURF���
Y\UHVQLǐ�±������SURF���S��������

1XVWDW\WD��NDG�Y\UHVQLHPV�QHL����P��DPåLDXV�OLJRQLDPV�DPåLXV��åHPDV�PRELOXPR�O\JLV�LNL�VXVHUJDQW�*6,�LU�O\GLQþLRV�
OLJRV��0,��SULHãLUGåLǐ�YLUSơMLPDV��ãLUGLHV�QHSDNDQNDPXPDV��GLDEHWDV��EXYR�SDJULQGLQLDL�PRGL¿NXRMDPL�LOJDODLNLR�LãJ\YHQDPXPR�
SR�*6,� UL]LNRV�YHLNVQLDL��$UWHULQơ�KLSHUWHQ]LMD�� WXUơMR�PDåą� ƳWDNą� LOJDODLNLDP� LãJ\YHQDPXPXL�SR�*6,��'DXJLDPDWơV�DQDOL]ơV�
UH]XOWDWDV�SDWHLNWDV�OHQWHOơMH�

/HQWHOơ��3URJQR]LQơ�O\WLHV��DPåLDXV�LU�JUHWXWLQơV�SDWRORJLMRV�DQDPQH]ơMH�UHLNãPơ�LOJDODLNLDP�LãJ\YHQDPXPXL
�DPåLDXV�JUXSơVH�SDJDO����P��ULEą

$PåLDXV�JUXSơ
3Rå\PLV

6DQW\NLQơ�UL]LND��65��
����SURF��3,��

S

����P���Q ���
/\WLV� ����������±����� �����
$PåLXV��PHWDL� ����������±����� �����
3ULHãLUGåLǐ�YLUSơMLPDV� ����������±����� �����
0LRNDUGR�LQIDUNWDV� ����������±����� �����

!���P���Q ���
/\WLV

 ����������±����� �����
$PåLXV��PHWDL� ����������±����� �����
&XNULQLV�GLDEHWDV� ����������±����� �����
3ULHãLUGåLǐ�YLUSơMLPDV� ����������±����� �����
0RELOXPDV�LNL�*6,� ����������±����� �����

�����SURF��3,�±����SURF��SDVLNOLDXWLQXPR�LQWHUYDODV����PRWHU\V�Y\Uǐ�DWåYLOJLX���SRå\PLR�EXYLPDV�LU�MR�QHEXYLPDV�
���ÄJDOL�YDLNãþLRWL�NDPEDU\MH³�LU�ÄUHLNDOLQJD�SDJDOED³���O\JLQDQW�VX�ÄJDOL�QXHLWL�����PHWUǐ³�

,ãYDGD�� 3ULHãLUGåLǐ� YLUSơMLPDV�� FXNULQLV� GLDEHWDV� DQDPQH]ơMH�� O\WLV�� PRELOXPDV� LNL� LãWLQNDQW� *6,� LU� DPåLXV� EXYR�
UHLNãPLQJL�SRå\PLDL�SURJQR]XRMDQW�SHQNHULǐ�PHWǐ�LãJ\YHQLPą�Y\UHVQLDPH�QHL����P��DPåLXMH��

/LWHUDWǌUD�
5DGåLXYLHQơ�5���.D]ODXVNDV�+���5DãNDXVNLHQơ�1��)DFWRUV�LQÀXHQFLQJ�ORQJ�WHUP�VXUYLYDO�DPRQJ�VWURNH�VXUYLYRUV�RYHU�������1HXURORJLMRV�VHPLQDUDL����DVLV�%DOWLMRV�ãDOLǐ�QHXURORJLMRV�NRQJUHVDV���SURJUDPD�LU�WH]ơV��
�����P��JHJXåơV�������G��,661������������������W������1U������S��6���

��� %,2/2*,1Ŝ�36,&+,$75,-$�,5�36,&+2)$50$.2/2*,-$ 7������1U����������JUXRGLV
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9ơO\YǐMǐ�SRLQVXOWLQơV�GHSUHVLMRV�VLPSWRPǐ�SURJQR]LQLDL�YHLNVQLDL

5LPD�5$'ä,89,(1Ơ���1LMROơ�5$â.$86.,(1Ơ���+HQULNDV�.$=/$86.$6����
�*LHGULXV�9$521(&.$6���5REHUWDV�%81(9,ý,86�

�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��ULPDUDG]LXYLHQH#\DQGH[�UX
�.ODLSơGRV�XQLYHUVLWHWLQơ�OLJRQLQơ

7LNVODV��1XVWDW\WL�SURJQR]LQĊ�QHULPR�VLPSWRPǐ�YHUWĊ�SRLQVXOWLQơV�GHSUHVLMRV�VLPSWRPǐ�YơO\YHVQLX�SHULRGX�SR�JDOYRV�
VPHJHQǐ�LQVXOWR��*6,��SDVLUHLãNLPXL�

0HWRGDL��,ãWLUWL�����SDFLHQWDL��LãJ\YHQĊ�SR�ǌPDXV�*6,��±��PHWXV�LU�J\G\WL�����±�����PHWDLV�.ODLSơGRV�OLJRQLQơMH��
7LULDPǐMǐ�DPåLXV�±�QXR����LNL����P���YLGXUNLV������P��VWDQGDUWLQLV�QXRNU\SLV��61������P���Y\Uǐ�±�������61������P���PRWHUǐ�
������61������P����9LGXWLQơ�WUXNPơ�QXR�OLJRV�SUDGåLRV�LNL�ãLR�W\ULPR�VXGDUơ����r����PHWǐ��7LULDPǐMǐ�SVLFKRHPRFLQơ�EǌNOơ�EXYR�
YHUWLQWD�QHULPR�LU�GHSUHVLMRV�VNDOH�+$'��DQJO��+RVSLWDO�$Q[LHW\�DQG�'HSUHVVLRQ�6FDOH���%XYR�DQDOL]XRMDPDV�IXQNFLQơV�EDLJWLHV��
PLHJR� VXWULNLPǐ� �30.,�±�3LWVEXUJR�PLHJR� VXWULNLPǐ� LQGHNVDV�� LU� QHXURORJLQLR�SDNHQNLPR� URGPHQǐ� VąVDMRV� VX�SRLQVXOWLQơV�
GHSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPR�YơO\YXRMX�SHULRGX�SR�*6,�SURJQR]H�NRQWUROLXRMDQW�GHPRJUD¿QLXV� LU�NOLQLNLQLXV� URGPHQLV��
'HSUHVLMRV�LU�QHULPR�VLPSWRPǐ�SDVLUHLãNLPR�VąVDMRV�EXYR�WLULDPRV�WDLNDQW�GDXJLDPDWơV�WLHVLQơV�LU�ORJLVWLQơV�UHJUHVLMRV�DQDOL]Ċ��

5H]XOWDWDL��6YDUELX�QHULPR�VLPSWRPǐ�SDVLUHLãNLPR�YơOHVQLDPH�SHULRGH�SR�*6,�YHLNVQLX��QHNRQWUROLXRMDQW�GHSUHVLMRV�
SDVLUHLãNLPR��QXVWDW\WDV�ULERWDV�GDO\YDYLPDV�NDVGLHQơMH�YHLNORMH��Ʋ�GHSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPR�SURJQR]LQƳ�PRGHOƳ�GLGHVQƳ�
LQGơOƳ� ƳQHãơ�QHXURORJLQLR�GH¿FLWR� URGPHQ\V� �SDUH]LQLǐ�JDOǌQLǐ�SDNHQNLPR� O\JLV��SXVLDXVY\URV�GH¿FLWDV��QHL�*6,�VXQNXPR�LU�
IXQNFLQơV�EDLJWLHV�ƳYHUWLQLPDL�SDJDO�PRGL¿NXRWą�5DQNLQµR�VNDOĊ��056��LU�%DUWKHOLR�LQGHNVą��%,���1XVWDW\WD��NDG�VX�GHSUHVLMD�
VXVLMĊV�OLJRQLR�PRELOXPR�O\JLV��VDYR�UXRåWX�VXVLMĊV�VX�SDUH]LQLǐ�JDOǌQLǐ�SDNHQNLPR�O\JLX��/\WLV�QHEXYR�VXVLMXVL�VX�GHSUHVLMD��EHW�
PRWHULãND�O\WLV�ODELDX�DVRFLMDYRVL�VX�DXNãWX�QHULPR�O\JLX�

/HQWHOơ��'HSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPR�YơOHVQLX�SHULRGX�SR�*6,�SURJQRVWLQLDL�YHLNVQLDL��GDXJLDPDWơV�WLHVLQơV�UHJUHVLMRV�DQDOL]ơ�

3Rå\PLV % 6�(��% %HWD S
1HULPDV��+$'�QHULPR�VXEVNDOơ���EDODL ����� ����� ����� ������

3XVLDXVY\UD������ ����� ����� ����� �����
6XEMHNW\YXV�PLHJR�NRN\EơV�YHUWLQLPDV������ ����� ����� ����� �����
3DUH]LQơV�UDQNRV�MXGHV\V������ ����� ����� ����� �����
$PåLXV��P� ����� ����� ����� �����
/\WLV
DPåLXV����Y\UDV����PRWHULV� ������ ����� ������ �����

0RGHOLR�5� �����SURF���S������

3ULNODXVRPDV�NLQWDPDVLV�+$'�GHSUHVLMRV�SRVNDOLV��QHSULNODXVRPL�NLQWDPLHML��DPåLXV��O\WLV��MXQJWLQLV�SRå\PLV��DPåLXV
O\WLV���SDUH]LQơV�UDQNRV�
LU�NRMRV�SDNHQNLPR�ODLSVQLV��SXVLDXVY\UD��30.,�NRPSRQHQWơV�LU�QHULPDV��+$'Q�SRVNDOLV�

Ʋ� GHSUHVLMRV� SURJQR]ơV� PRGHOƳ� ƳWUDXNXV� +$'� QHULPR� SRVNDOƳ�� GHSUHVLMRV� VLPSWRPǐ� LãUHLNãWXPR� QHSULNODXVRPDLV�
YHLNVQLDLV� LãOLNR� Y\UHVQLV� DPåLXV� Y\UDPV�� MDXQHVQLV� DPåLXV�PRWHULPV�� GLGåLDXVLą� LQGơOƳ� SURJQR]HL� ƳQHãơ� O\JLDJUHWXV� QHULPR�
VLPSWRPǐ�SDVLUHLãNLPDV��SXVLDXVY\URV�GH¿FLWDV��SDUH]LQơV�UDQNRV�SDNHQNLPR�O\JLV�LU�PLHJR�NRN\EơV�NRPSRQHQWơV�±�VXEMHNW\YXV�
PLHJR�NRN\EơV�YHUWLQLPDV� LU� EORJR�PLHJR�SDVHNPơV�GLHQą� �PRGHOLR�5� �����SURF��� ƳWUDXNXV� Ƴ�PRGHOƳ�+$'�QHULPR�SRVNDOƳ��
SDDLãNLQDPRV�YDULDFLMRV�SRN\WLV�5�' �����SURF����*HULDX�GHSUHVLMRV�SDVLUHLãNLPą�SDDLãNLQR�QH�IXQNFLQĊ�EǌNOĊ�DSLEHQGULQDQþLRV�
VNDOơV� �056�� %,�� 30.,��� R� DWVNLURV� OLJRQLR� VDYDUDQNLãNXPą� OHPLDQþLRV� GHGDPRVLRV� LU� GLGåLDXVLą� LQGơOƳ� SURJQR]HL� ƳQHãơ�
O\JLDJUHWXV�QHULPR�VLPSWRPǐ�SDVLUHLãNLPDV��/HQWHOơMH���

,ãYDGRV��3RLQVXOWLQơV�GHSUHVLMRV�VLPSWRPǐ�SDVLUHLãNLPDV�YơOHVQLX�ODLNRWDUSLX�SR�*6,�EXYR�VXVLMĊV�VX�SDFLHQWǐ�Y\UHVQLX�
DPåLXPL� Y\UDPV�� MDXQHVQLX� �QHL� Y\Uǐ�� DPåLXPL�PRWHULPV�� QHULPR� VLPSWRPǐ� SDVLUHLãNLPX�� SXVLDXVY\URV� GH¿FLWX�� SDUH]LQơV�
UDQNRV�SDNHQNLPR� ODLSVQLX� LU�PLHJR�NRN\EơV�NRPSRQHQWơPLV�±�EORJX�VXEMHNW\YLX�PLHJR�NRN\EơV�YHUWLQLPX� LU�EORJR�PLHJR�
SDVHNPơPLV� GLHQą��$QNVW\YD� LQWHUYHQFLMD�� RULHQWXRWD� Ƴ� J\YHQVHQą�� JDOL� UHLNãPLQJDL� VXPDåLQWL� GHSUHVLMRV� SDVLUHLãNLPR� GDåQƳ�
YơOHVQLDPH�SHULRGH�SR�*6,�

/LWHUDWǌUD�
5DGåLXYLHQơ�5��$VDGDXVNLHQơ�-���5DãNDXVNLHQơ�1���.D]ODXVNDV�+���9DURQHFNDV�*���%XQHYLþLXV�5��/DWHU�V\PSWRPV�RI�GHSUHVVLRQ�DQG�DQ[LHW\�LQ�VWURNH�VXUYLYRUV����(XURSHDQ�-RXUQDO�RI�1HXURORJ\���$EVWUDFWV�RI�WKH�
��WK�&RQJUHVV�RI�WKH�(XURSHDQ�)HGHUDWLRQ�RI�1HXURORJLFDO�6RFLHWLHV���)ORUHQFH��,WDO\��6HSWHPEHU��������������2[IRUG���%ODFNZHOO�6FLHQFH���3RVWHU�6HVVLRQV����,661������������������YRO������VXSSO�����6HSWHPEHU��
S�������QR��3������

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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



âRNLR�SRYHLNLV�DVPHQǐ�SR�QXJDURV�VPHJHQǐ�SDåHLGLPR�VDYDUDQNLãNXPXL�LU�
SXVLDXVY\UDL�UHDELOLWDFLMRV�PHWX

$OY\GDV�625$.$���/LJLMD�â9(',(1Ơ���/DLPD�6$3(ä,16.,(1Ơ�

�.ODLSơGRV�XQLYHUVLWHWDV��HO��SDãWDV��DOY\GDV����#JPDLO�FRP
�.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��PDULMD����#JPDLO�FRP

7LNVODV��âLRV�VWXGLMRV� WLNVODV�EXYR�LãWLUWL�ãRNLR�SRYHLNƳ�QHƳJDOLǐMǐ�SR�QXJDURV�VPHJHQǐ�SDåHLGLPR��SULNODXVRPǐ�QXR�
YHåLPơOLR�� VDYDUDQNLãNXPXL� LU� SXVLDXVY\UDL�� WDLNDQW� ãRNƳ� Mǐ� UHDELOLWDFLMRV� ODLNRWDUSLX�� 7\ULPR� NODXVLPDV�� DU� ãRNLR� SURJUDPD�
UHDELOLWDFLMRMH� \UD� HIHNW\YL� SULHPRQơ�� DNW\YLQDQWL� QHƳJDOLXRVLXV� LU� WXULQWL� SRYHLNƳ� DVPHQǐ� SR� QXJDURV� VPHJHQǐ� SDåHLGLPR��
SULNODXVRPǐ�QXR�YHåLPơOLR��¿]LQHL��HPRFLQHL�LU�VRFLDOLQHL�EǌNOHL"

0HWRGDL��,ãDQDOL]DYXV�PRNVOLQĊ�PHWRGLQĊ�OLWHUDWǌUą��WLNVOR�SDVLHNLPXL�EXYR�SDVLULQNWL�ãRNLR�SRYHLNLR�VDYDUDQNLãNXPXL�
LU�SXVLDXVY\UDL�WHVWDYLPR�PHWRGDL��QDXGRMDQW�%DUWKHO�LQGHNVR�LU�7LQHWWL�VNDOĊ��LU�PDWHPDWLQơ�VWDWLVWLQơ�DQDOL]ơ�

5H]XOWDWDL��9LVR�VWXGLMRMH�GDO\YDYR�����DQNVW\YRMRMH�UHDELOLWDFLMRMH�OLJRQLQơMH�HVDQW\V�WLULDPLHML��NXULH�EXYR�SR�QXJDURV�
VPHJHQǐ�SDåHLGLPR�LU�MXGơMR�YHåLPơOLR�SDJDOED��(NVSHULPHQWLQơV��(��JUXSơV����WLULDPLHML�GDO\YDYR����VDYDLþLǐ�WUXNPơV�ãRNLR�
SURJUDPRMH��R����NRQWUROLQơV��.��JUXSơV�QDU\V�±�QHGDO\YDYR��7HVWDYLPR�W\ULPDL�SDURGơ��NDG�ãRNLR�MXGHVLDL�����GLGLQD�QHƳJDOLǐMǐ�
QHSULNODXVRPXPą� QXR� NLWǐ� åPRQLǐ� Mǐ� NDVGLHQLQLDPH� J\YHQLPH�� QHV� QHƳJDOLǐMǐ� VDYDUDQNLãNXPDV� HNVSHULPHQWLQơMH� JUXSơMH�
SDGLGơMR� ���� R� NRQWUROLQơMH� ±� ��� SURFHQWDLV�� ��� WHLJLDPDL� YHLNLD� QHƳJDOLǐMǐ� SXVLDXVY\Uą� �HNVSHULPHQWLQơMH� JUXSơMH� SDJHUơMR��
QXR������LNL������SURF���R�NRQWUROLQơMH�±�QXR���LNL������SURFHQWǐ���HIHNW\YLDX�LU�VWLSULDX�SDYHLNLD�Wǐ�QHƳJDOLǐMǐ�¿]LQĊ�EǌNOĊ��NXULǐ�
SXVLDXVY\URV��YLGXWLQLR�VWLSUXPR�U\ã\V��ȡ� �������NDL�S�������� LU�VDYDUDQNLãNXPR��YLGXWLQLR�VWLSUXPR�U\ã\V��ȡ� ���������NDL�
S��������SUDGLQLDL�URGLNOLDL�HNVSHULPHQWR�SUDGåLRMH�EXYR�EORJHVQL��R�SR�WUDXPRV�SUDơMR�PDåLDX�ODLNR�

'DO\YLDPV��SUDGơMXVLHPV�ãRNLR� MXGHVLR�XåVLơPLPXV�VX�PDåHVQLX�%DUWKHO� LQGHNVX� �VDYDUDQNLãNXPX��EHL� VX�QHGLGHOH�
PRW\YDFLMD�LU�QRUX�VRFLDOLDL�EHQGUDXWL��ãRNLR�SRYHLNLV�EXYR�GLGHVQLV�¿]LQLDP�DNW\YXPXL��WDL�\UD�GDXJLDX�UHLNãPLQJDV�¿]LQơV�EǌNOơV�
JHULQLPXL��7LULDPLHVLHPV��NXULH�DWY\NR�Ƴ�ãRNLR�MXGHVLR�XåVLơPLPXV�VX�GLGHVQLX�%DUWKHO�LQGHNVX��GLGHVQLX�VDYDUDQNLãNXPR�O\JLX��
ãRNLR�SRYHLNLV�¿]LQơV�EǌNOơV��%DUWKHO�LQGHNVR��JHUơMLPXL�EXYR�PDåHVQLV��EHW�GLGHVQLV�HPRFLQơV�LU�VRFLDOLQơV�EǌNOơV�JHULQLPXL��
*DXWD�� NDG�GLGHVQLV�¿]LQLV� DNW\YXPDV� LU� VDYDUDQNLãNXPDV� �%DUWKHO� LQGHNVDV�!����EHL� GLGHVQơ� WUXNPơ�QXR� WUDXPRV�SUDGåLRV�
VąO\JRMR�WDL��NDG�ãRNLR�SRYHLNLV�ODELDX�JHULQR�DVPHQǐ�SR�QXJDURV�VPHJHQǐ�SDåHLGLPR�HPRFLQĊ�EHL�VRFLDOLQĊ��QHL�¿]LQĊ�EǌNOĊ�

,ãYDGRV��1XVWDW\WD��NDG�VDYDUDQNLãNXPDV�LU�SXVLDXVY\UD�SDJHUơMR�UHDELOLWDFLMRV�OLJRQLQơMH�PHWX��9DGLQDVL��DVPHQǐ�SR�
QXJDURV�SDåHLGLPR�GDO\YDYLPDV� UHDELOLWDFLQơMH� ãRNLR� MXGHVLR�SURJUDPRMH� VXVLMĊV� VX� Mǐ�¿]LQơV�� HPRFLQơV� LU� VRFLDOLQơV�EǌNOơV�
JHUơMLPX��6WXGLMRV� UH]XOWDWDL�SDWYLUWLQD��NDG�ãRNLR� MXGHVLR�SRYHLN\MH�DVPHQ\V�SR�QXJDURV� VPHJHQǐ�SDåHLGLPR� WDPSD�¿]LãNDL�
DNW\YHVQL�DQNVW\YDMDPH�UHDELOLWDFLMRV�SHULRGH�OLJRQLQơMH��6XNXUWD�HNVSHULPHQWLQơ�ãRNLR�SURJUDPD�WLQNDPD�LU�UHNRPHQGXRMDPD�
QDXGRWL�WLHPV�OLJRQLDPV��NXULH�MXGD�YHåLPơOLR�SDJDOED�GDU�DQNVW\YDMDPH�UHDELOLWDFLMRV�OLJRQLQơMH�SHULRGH�

/LWHUDWǌUD�
���'DOOPHLMHU�$-��9DQ�'HU�:RXGH�/+��+ROODQGHU�3$��$QJHQRW�(/��3K\VLFDO�3HUIRUPDQFH�LQ�3HUVRQV�:LWK�6SLQDO�&RUG�,QMXULHV�$IWHU�'LVFKDUJH�IURP�5HKDELOLWDWLRQ�����0HG�6FL�6SRUWV�([HUF��������1U������S������
�����

���6RUDND�$���âYHGLHQH�/���6DSHåLQVNLHQơ�/�ҏҏ'DQFH�0RYHPHQW�,PSDFW�RQ�,QGHSHQGHQFH�DQG�%DODQFH�RI�3HRSOH�ZLWK�6SLQDO�&RUG�,QMXULHV�GXULQJ�5HKDELOLWDWLRQ��3URFHHGLQJV�RI� WKH���WK�&RQJUHVV�RI�(XURSHDQ�
)HGHUDWLRQ�IRU�5HVHDUFK�LQ�5HKDELOLWDWLRQ���()55���5LJD��/DWYLD���6HSWHPEHU�������������0(',021'�,QWHUQDWLRQDO�3URFHHGLQJV��'LYLVLRQ��,QGH[HG�LQ�&RQIHUHQFH�3URFHHGLQJV�&LWDWLRQ�,QGH[�SXEOLVKHG�E\�
7KRPVRQ�5HXWHUV���3KLODGHOSKLD�IRUPHUO\�,QVWLWXWH�IRU�6FLHQWL¿F�,QIRUPDWLRQ�,6,��KWWS���ZZZ�PHGLPRQG�FRP�SURFHHGLQJV�PRUHLQIR���������BLQGH[�SGI�

���6RUDND�$���6DSHåLQVNLHQơ�/��âRNLR�MXGHVLR�WHUDSLQLV�SRYHLNLV�OLJRQLDPV�SR�QXJDURV�VPHJHQǐ�SDåHLGLPR��SULNODXVRPLHPV�QXR�YHåLPơOLR�����%LRORJLQơ�SVLFKLDWULMD�LU�SVLFKRIDUPDNRORJLMD��1U�����������JUXRGLV��S��
������
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7H]ơV



6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�VX�VYHLNDWD�VXVLMXVL�J\YHQLPR�NRN\Eơ�
SULNODXVRPDL�QXR�SVLFKRHPRFLQơV�EǌVHQRV

0DUJDULWD�67$1,ǋ7Ơ��-XOLMD�%52ä$,7,(1Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��PVWDQLXWH#NWO�PLL�OW

7LNVODV��,ãDQDOL]XRWL�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�VX�VYHLNDWD�VXVLMXVLą�J\YHQLPR�NRN\EĊ�SULNODXVRPDL�QXR�QHULPR�
LU�GHSUHVLMRV�LãUHLNãWXPR�

0HWRGDL��%XYR� DQDOL]XRWD� ���� VHUJDQþLǐMǐ� ,â/� �DPåLDXV� YLGXUNLV� �����PHWǐ�� ����� SURF�� Y\Uǐ�� VX� VYHLNDWD� VXVLMXVL�
J\YHQLPR�NRN\Eơ��YHUWLQWD�6)±���NODXVLP\QX��QHULPDV�LU�GHSUHVLMD�YHUWLQWL�QHULPR�LU�GHSUHVLMRV�VNDOH��3DFLHQWǐ�IXQNFLQơ�EǌNOơ�
EXYR�YHUWLQDPD�SDJDO�1<+$�IXQNFLQHV�NODVHV�

5H]XOWDWDL��3ULHã� UHDELOLWDFLMą�QHULPR� VLPSWRPDL�EXYR������SURF��� GHSUHVLMRV� VLPSWRPDL�±������SURF��%H�GHSUHVLMRV�
VLPSWRPǐ� Y\Uǐ� EXYR� ����� SURF��� PRWHUǐ� ±� ����� SURF�� �F� ������ S��������� %H� QHULPR� VLPSWRPǐ� Y\Uǐ� EXYR� ����� SURF���
PRWHUǐ�±������SURF���F� ������S���������3DFLHQWDL��NXULHPV�EXYR�GHSUHVLMRV�VLPSWRPDL�EXYR�UHLNãPLQJDL�Y\UHVQL��EH�GHSUHVLMRV�
VLPSWRPǐ��������P���\UD�GHSUHVLMRV�VLPSWRPDL�±������P���S����������R�SDJDO�QHULPR�VLPSWRPǐ�LãUHLNãWXPą�SDFLHQWǐ�DPåLXV�
UHLNãPLQJDL�QHVLVN\Uơ��EH�QHULPR�VLPSWRPǐ�±������P���\UD�QHULPR�VLPSWRPDL�±������P���S ���������3DFLHQWDL��NXULHPV�EXYR�
GHSUHVLMRV�LU�QHULPR�VLPSWRPDL��EXYR�EORJHVQơV�IXQNFLQơV�EǌNOơV��%H�GHSUHVLMRV�VLPSWRPǐ�1<+$�,�I�NO��±�����SURF���1<+$�,,�
I�NO��±������SURF���1<+$�,,,�I�NO��±������SURF���\UD�GHSUHVLMRV�VLPSWRPDL�±�1<+$�,�I�NO��±���SURF���1<+$�,,�I�NO��±������SURF���
1<+$�,,,�I�NO��±������SURF���F� ������S���������%H�QHULPR�VLPSWRPǐ�1<+$�,�I�NO��±�����SURF���1<+$�,,�I�NO��±������SURF���1<+$�
,,,�I�NO��±������SURF���\UD�QHULPR�VLPSWRPDL�±�1<+$�,�I�NO��±�����SURF���1<+$�,,�I�NO��±������SURF���1<+$�,,,�I�NO��±������SURF��
�F� ������S ��������6LHNLDQW�LãYHQJWL�DPåLDXV��O\WLHV�LU�IXQNFLQơV�EǌNOơV�ƳWDNRV�VX�VYHLNDWD�VXVLMXVLDL�J\YHQLPR�NRN\EHL��WROHVQHL�
DQDOL]HL�EXYR�DWVLWLNWLQDL�DWULQNWL�SDFLHQWDL��NXULH�UHLNãPLQJDL�QHVLVN\Uơ�SDJDO�DPåLǐ��O\WƳ�LU�EXYR�1<+$�,,�I�NO��6HUJDQþLǐMǐ�,â/�
J\YHQLPR�NRN\Eơ�EXYR�EORJHVQơ�Wǐ�SDFLHQWǐ��NXULHPV�EXYR�LãUHLNãWL�QHULPR�LU�GHSUHVLMRV�VLPSWRPDL�

,ãYDGRV��6X�VYHLNDWD�VXVLMXVLRV�J\YHQLPR�NRN\EơV�YHUWLQLPDV�SULNODXVR�QXR�SVLFKRHPRFLQơV�EǌVHQRV��(VDQW�LãUHLNãWLHPV�
QHULPR�LU�GHSUHVLMRV�VLPSWRPDPV�EORJLDX�YHUWLQDPL�LU�¿]LQơV��LU�SVLFKLQơV�VYHLNDWRV�URGLNOLDL�

/LWHUDWǌUD�
6WDQLǌWơ�0���%URåDLWLHQơ�-��6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�VX�VYHLNDWD�VXVLMXVL�J\YHQLPR�NRN\Eơ�SULNODXVRPDL�QXR�SVLFKRHPRFLQơV�EǌVHQRV����5HDELOLWDFLMRV�PHWRGǐ�LU�SULHPRQLǐ�HIHNW\YXPDV��/LHWXYRV�UHDELOLWRORJǐ�
DVRFLDFLMRV�NRQIHUHQFLMRV�PHGåLDJD��%LUãWRQDV�������VSDOLR��±��G�G���S�����±����

6HUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�J\YHQLPR�NRN\Eơ�UHDELOLWDFLMRV�PHWX

0DUJDULWD�67$1,ǋ7Ơ��-XOLMD�%52ä$,7,(1Ơ��*HULXOGDV�ä,/,8.$6��*LHGULXV�9$521(&.$6
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��PVWDQLXWH#NWO�PLL�OW

7LNVODV��,ãDQDOL]XRWL�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD��,â/��VX�VYHLNDWD�VXVLMXVLą�J\YHQLPR�NRN\EĊ�UHDELOLWDFLMRV�PHWX�
0HWRGDL�� %XYR� LãWLUWL� ���� ,â/� VHUJDQW\V� SDFLHQWDL� UHDELOLWDFLMRV� PHWX� �DPåLDXV� YLGXUNLV� ±� ����� PHWDL� ���±�����

�����SURF��Y\Uǐ���6X�VYHLNDWD�VXVLMXVL�J\YHQLPR�NRN\Eơ�YHUWLQWD�QDXGRMDQW�6)±���NODXVLP\Qą��7LULDPǐMǐ�EXYR�SUDãRPD�SDå\PơWL�
LãVLODYLQLPR�O\JƳ��SUDGLQLV��YLGXULQLV�DU�DXNãWDVLV��LU�GDUELQĊ�SDGơWƳ��GLUEDQW\V��QHGLUEDQW\V���.OLQLNLQơ�WLULDPǐMǐ�EǌNOơ�YHUWLQDPD�
SDJDO�VWDELOLRV�NUǌWLQơV�DQJLQRV�IXQNFLQHV�NODVHV��QơUD��,��,,��,,,��LU�1<+$�IXQNFLQHV�NODVHV��,��,,��,,,��

5H]XOWDWDL��$QDOL]XRMDQW�VHUJDQþLǐMǐ� ,â/�VX�VYHLNDWD�VXVLMXVLRV�J\YHQLPR�NRN\EơV�SULNODXVRPXPą�QXR� O\WLHV�EXYR�
QXVWDW\WD��MRJ�PRWHUǐ�YLVǐ�6)±���VULþLǐ�URGLNOLDL�VWDWLVWLãNDL�UHLNãPLQJDL�EORJHVQL�QHJX�Y\Uǐ��7DþLDX�PRWHU\V�EXYR�UHLNãPLQJDL�
Y\UHVQơV�QHL�Y\UDL�LU�PRWHUǐ�NOLQLNLQơ�EǌNOơ�EXYR�EORJHVQơ��9LVRV�6)±���VULW\V�EXYR�EORJLDX�YHUWLQDPRV�GLGơMDQW�DPåLXL��\SDþ�
U\ãNHVQLV�EORJơMLPDV�VWHELPDV�¿]LQơV�VYHLNDWRV�VULW\VH��$QDOL]XRMDQW�J\YHQLPR�NRN\EĊ�DWVLåYHOJLDQW�Ƴ�LãVLODYLQLPą��QXVWDW\WD��
MRJ� SUDGLQƳ� LãVLODYLQLPą� WXULQW\V� SDFLHQWDL� YLVXV� J\YHQLPR� NRN\EơV� URGLNOLXV� YHUWLQR� VWDWLVWLãNDL� UHLNãPLQJDL� EORJLDX�� QHL�
SDFLHQWDL� WXULQW\V�YLGXULQƳ�DU�DXNãWąMƳ� LãVLODYLQLPą��3DO\JLQXV�GLUEDQþLǐ�LU�QHGLUEDQþLǐ�SDFLHQWǐ�VX�VYHLNDWD�VXVLMXVLą�J\YHQLPR�
NRN\EĊ�QXVWDW\WD��MRJ�GLUEDQWLHML�YLVDV�VULWLV�YHUWLQD�VWDWLVWLãNDL�UHLNãPLQJDL�JHULDX��QHL�QHGLUEDQW\V��(VDQW�VXQNHVQHL�VHUJDQþLǐMǐ�
,â/�NOLQLNLQHL�EǌNOHL�±�GLGHVQHL�NUǌWLQơV�DQJLQRV� LU�1<+$�IXQNFLQHL�NODVHL�±� VWHELPD�EORJHVQơ� VX� VYHLNDWD� VXVLMXVL�J\YHQLPR�
NRN\Eơ��PDåơMD�¿]LQLV�DNW\YXPDV��GDXJơMD�DSULERMLPǐ�Y\NGDQW�UHJXOLDULą�NDVGLHQLQĊ�YHLNOą��PDåơMD�HQHUJLQJXPDV��EORJơMD�EHQGURV�
VYHLNDWRV�YHUWLQLPDV�

,ãYDGRV��6X�VYHLNDWD�VXVLMXVLą�J\YHQLPR�NRN\EĊ�EORJLDX�YHUWLQR�PRWHU\V��Y\UHVQLR�DPåLDXV��åHPHVQLR�LãVLODYLQLPR�LU�
QHGLUEDQW\V�SDFLHQWDL��(VDQW�VXQNHVQHL�NDUGLRYDVNXOLQHL�EǌNOHL�UHLNãPLQJDL�EORJơMD�J\YHQLPR�NRN\Eơ�

/LWHUDWǌUD�
6WDQLǌWơ�0���%URåDLWLHQơ�-���äLOLXNDV�*���9DURQHFNDV�*��+HDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQ�FDUGLDF�UHKDELOLWDWLRQ�SDWLHQWV����-RXUQDO�RI�9LEURHQJHQHHULQJ��������YRO������LVVXH����S�����±����

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD
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&KURQRWURSLQơV�LU�KHPRGLQDPLQơV�IXQNFLMǐ�\SDWXPDL�¿]LQLR�NUǌYLR�PHWX

$OELQDV�67$1.86��(OHQD�%29,1$��-XOLMD�%52ä$,7,(1Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDVWDV��DOEVWDQ#NWO�PLL�OW

âLUGLHV�ULWPR�NLWLPR�JUHLWLV�SULNODXVR�QXR�VLPSDWLQơV��616��LU�SDUDVLPSDWLQơV�QHUYǐ�VLVWHPǐ��316��YDOG\PR�VWUXNWǌUǐ��
7DL�LQWHJUDOXV�URGLNOLV��DWVSLQGLQWLV�QH�WLN�ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV��EHW�LU�YLVR�RUJDQL]PR�EǌVHQą��(QHUJHWLQLV�SRåLǌULV�Ƴ�
RUJDQL]PR�UHDNFLMDV�OHLGåLD�GDU\WL�SULHODLGą��NDG�YLHQL�DVPHQ\V�UHDJXRGDPL�Ƴ�¿]LQƳ�NUǌYƳ�RUJDQL]PR�HQHUJLMRV�SRUHLNLXV�WHQNLQD�
GLGLQGDPL�ãLUGLHV�ULPR��â5��GDåQƳ��NLWL�±�GLGLQGDPL�DUWHULQƳ�NUDXMR�VSDXGLPą��$EHMDLV�DWYHMDLV�GLGơMD�NUDXMRWDND��NDG�SDWHQNLQWL�
LãDXJXVLXV�PHWDEROLQLXV�SRUHLNLXV��9LVRV�ƳWDNRMDQþLRV�â5�¿]LRORJLQơV�SRVLVWHPơV�JUDQG\V�\UD�VXVLHWRV�VX�RUJDQL]PR�DSUǌSLQLPX�
HQHUJLMD� SHU� EHQGUą�PHWDEROL]Pą�� NYơSDYLPą� LU� NUDXMRWDNą��.YơSDYLPR� ƳWDND� \UD� JUHLWD� LU� UHDOL]XRMDVL� SDJULQGLQDL� SHU� 316�
LãVLMXQJLPą�� 'LGơMDQW� ¿]LQLDP� NUǌYLXL� ƳVLMXQJLD� NYơSDYLPR� VRPDWLQơ� NRPSRQHQWơ�� NXUL� SHU� 616� JUHLWLQD� â5� 5HJXOLDFLMRMH�
GDO\YDXMD� EDURUHÀHNWRULQLV� YDOG\PR� ODQNDV� VX� GDXJHOLX� JUƳåWDPDLV� U\ãLDLV�� )L]LQLR� NUǌYLR� PHWX� N\ODQW� NUDXMR� VSDXGLPXL�
EDURUHÀHNWRULQLV�â5�YDOG\PDV�\UD� VORSLQDPDV��NDV� WDLS�SDW�JUHLWLQD�â5�GDåQƳ� LU�NUDXMR� VSDXGLPR�NLOLPą��âLV� IHQRPHQDV�\UD�
LQGLYLGXDOXV�� YLHQLHPV� GDXJLDX� NLQWD� â5�� NLWLHPV� ±� DUWHULQLV� NUDXMR� VSDXGLPDV� DUED� DEX� NDUWX�� 3LUPXRMX� DWYHMX� RUJDQL]PDV�
WHQNLQD� VDYR� HQHUJHWLQLXV� SRUHLNLXV� FKURQRWURSLQơV� IXQNFLMRV� VWLPXOLDYLPR� VąVNDLWD�� DQWUXRMX� ±� KHPRGLQDPLQơV�� GLGLQGDPDV�
NUDXMR�VSDXGLPą��'LGơMDQW�NUǌYLXL�YDOG\Pą�SHULPD�FKHPRUHÀHNWRULQLV�ODQNDV��NXULV�Ƴ�PHWDEROLQLXV�SRN\þLXV�UHDJXRMD�GDU�OơþLDX�

7LNVODV��,ãWLUWL�ãLUGLHV�ULWPR�LU�DUWHULQLR�NUDXMR�VSDXGLPR�UHDJDYLPR�Ƴ�¿]LQƳ�NUǌYƳ�\SDWXPXV�SULNODXVRPDL�QXR�GHJXRQLHV�
VXYDUWRMLPR�

0HWRGDL��,ãDQDOL]XRWL�����VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�GXRPHQ\V�GR]XRWR�¿]LQLR�PơJLQLR�PHWX��9LVLHPV�WLUWLHVLHPV�
DWOLNWD� VSLURHUJRPHWULMD� �Ä6LUHJQRVW� )'� ��&³�� 6LHPHQV�� LU� ãLUGLHV� ULWPR�� DUWHULQLR� VLVWROLQLR� LU� GLDVWROLQLR� NUDXMRVSǌGåLR� EHL�
ULWPRJUDPRV�UHJLVWUDYLPDV��)L]LQLV�NUǌYLV�GLGLQWDV�NDV�WULV�PLQXWHV��SR����YDWXV�LNL�DWVLUDGLPR�NUǌYLR�QXWUDXNLPR�VLPSWRPǐ��
â5�GDåQLV�LU�GLGåLDXVLR�GHJXRQLHV�VXYDUWRMLPR��92��PD[��PO�PLQ��URGLNOLDL�EXYR�VXYLGXUNLQDPL�NDV�PLQXWĊ��7DUS�ãLǐ�URGLNOLǐ�
NLHNYLHQDP� WLULDPDMDP� EXYR� DWOLNWD� WLHVLQơ� UHJUHVLQơ� DQDOL]ơ� �\ DÂ[�E��� NXULRV� SDVơNRMH� EXYR� JDXQDPL� GX� URGLNOLDL�� NLWLPR�
NRH¿FLHQWDV� D� LU� QXRODWLQơ� GHGDPRML� E�� âLDPH� GDUEH� EXYR� DQDOL]XRMDPDV� ãLǐ� NRH¿FLHQWǐ� ƳYDLURYơ�� 7DUS� WULMǐ� UHJLVWUXRMDPǐ�
SDUDPHWUǐ�EXYR�JDXWL� WU\V� URGLNOLDL�� WDUS�â5� LU�92�� �D����â5� LU� VLVWROLQLR�NUDXMR�VSDXGLPR��D���� VLVWROLQLR�NUDXMR�VSDXGLPR� LU�
92���D����9LVL�ãLH�NRH¿FLHQWDL�URGR�¿]LRORJLQLǐ�URGLNOLǐ�NLWLPR�NDPSą��%XYR�UHPLDPDVL�DWUDPLQLX�URGLNOLX�GHJXRQLHV�VXYDUWRMLPR�
G\GåLX�NLHNYLHQDPH�W\ULPR�HWDSH�

5H]XOWDWDL��7\ULPDV� SDURGơ�� NDG� WDUS� ¿]LQLR� NUǌYLR� LU� GHJXRQLHV� VXQDXGRMLPR� \UD� VWLSUL� �5�� ±� >����±����@�� WLHVLQơ�
SULNODXVRP\Eơ����SDY���
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��SDY��5\ã\V�WDUS�¿]LQLR�NUǌYLR�LU�GHJXRQLHV�SDQDXGRMLPR ��SDY��5\ã\V�WDUS�â5�LU�GHJXRQLHV�VXYDUWRMLPR

$WYLUNãWLQơ�SULNODXVRP\Eơ�WDUS�â5�LU�92��PD[��WDLS�SDW�URGR�ãLǐ�URGLNOLǐ�WLHVLQĊ�VWLSULą�SULNODXVRP\EĊ����SDY����
1XVWDW\WL� NRUHOLDFLMRV� URGLNOLDL� WDUS� NLWLPR� NRH¿FLHQWǐ� DL�� URGDQþLǐ� GHGDPRVLRV� NLWLPR� JUHLWƳ� EHL� NDPSą�� 1XVWDW\WL�

VHNDQW\V� UHLNãPLQJL� NRUHOLDFLQLDL� U\ãLDL� WDUS� DL� NLWLPR� NRH¿FLHQWǐ�� UD��D� ������� UD��D� ������� UD��D� ������ UD��D� ������ UD��D� �������
UD��D� ������7DUS�NLWLPR�NRH¿FLHQWǐ�D���D��LU�D��\UD�UHLNãPLQJRV�VąVDMRV��WDþLDX�VWLSULDXVLDV�U\ã\V�QXVWDW\WDV�WDUS�D��LU�D���U\ã\V�WDUS�
D��LU�D��WDLS�SDW�\UD�VWLSUXV��3DJDO�ãLXRV�NLWLPR�NRH¿FLHQWǐ�G\GåLXV�JDOLPD�QXVWDW\WL�¿]LRORJLQơV�JUDQGLHV�UHDJDYLPR�SULRULWHWXV�
�ƳWDND�GDXJLDX�VąVNDLWD�â5�DU�VLVWROLQLR�NUDXMRVSǌGåLR��¿]LQLR�NUǌYLR�PHWX��ULERMDQþLXV�PHWDEROLQHV�UHLNPHV��

,ãYDGD��1XVWDW\WL� NLWLPR�NRH¿FLHQWDL� OHLGåLD� VWHEơWL� NXUL�¿]LRORJLQơ�GHGDPRML� �â5�DU� VLVWROLQLV� NUDXMRVSǌGLV�� ULERMD�
PHWDEROLQHV�UHLNPHV�¿]LQLR�NUǌYLR�PHWX��

/LWHUDWǌUD�
6WDQNXV�$���%RYLQD�(���%URåDLWLHQơ�-��&KURQRWURSLQơV� LU�KHPRGLQDPLQơV� IXQNFLMǐ�\SDWXPDL�¿]LQLR�NUǌYLR�PHWX� ���9LUWXDOXV� LQVWUXPHQWDL�ELRPHGLFLQRMH�������7DUSWDXWLQơV�PRNVOLQơV�±�SUDNWLQơV�NRQIHUHQFLMRV�
SUDQHãLPǐ�PHGåLDJD��������S�����±����

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

7H]ơV



3DURV�ãLUGLHV�ULWPR�YDULDELOXPR�GLQDPLND�HVDQW�QHULPXL�LU�GHSUHVLMDL

$OELQDV�67$1.86���*LQWDUơ�-$7$87$,7Ơ��5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��DOEVWDQ#NWO�PLL�OW

'HSUHVLMD� \UD� VXVLMXVL� VX� PDåX� ãLUGLHV� ULWPR� YDULDELOXPX� �+59�� SDFLHQWDPV� SR� PLRNDUGR� LQIDUNWR�� 7DL� URGR�� NDG�
YHJHWDFLQơV� QHUYǐ� VLVWHPRV� SRN\þLDL� JDOL� SULVLGơWL� SULH� QHSDJHLGDXMDPǐ� ãLUGLHV� SDNLWLPǐ�� \SDþ� NDL� \UD� VXVLHWD� VX� GHSUHVLMD��
$U�GHSUHVLMD�\UD�VXVLMXVL�VX�PDåX�+59�SDFLHQWDPV��VHUJDQWLHPV�NRURQDULQH�ãLUGLHV�OLJD�\UD�QHåLQRPD��1HULPR�VXWULNLPDL�\UD�
VYDUEǌV�ãLUGLHV� LU�NUDXMDJ\VOLǐ� OLJǐ�VHUJDPXPR�UL]LNRV�YHLNVQLDL� LU�\UD�VXVLMĊ�VX�DXWRQRPLQơV�QHUYǐ�VLVWHPRV�GLVIXQNFLMRPLV��
6XPDåơMXVLRV�+59�DWVDNXRV�Ƴ�ƳYDLULXV�ƳY\NLXV�WXUL�U\ãƳ�VX�QHULPR�LU�GHSUHVLMRV�LãUHLNãWXPX��3DNLWĊV�DXWRQRPLQơV�QHUYǐ�VLVWHPRV�
UHDJDYLPDV�JDOL�SDVLWDUQDXWL�NDLS�SURJQRVWLQLV�SRå\PLV�

7LNVODV��,ãWLUWL�SDURV�ãLUGLHV�ULWPR�UHJXOLDFLMRV�\SDWXPXV�SDV�OLJRQLXV�VX�QHULPX�LU�GHSUHVLMD�
0HWRGDL��1HULPR�LU�GHSUHVLMRV�ƳYHUWLQLPXL�EXYR�QDXGRWRV�QHULPR�LU�GHSUHVLMRV�VNDOơ��+$'6��DQJO��+RVSLWDO�$Q[LHW\�

DQG�'HSUHVVLRQ�VFDOH���.LHNYLHQDP�SDFLHQWXL�EXYR�DWOLNWDV�ãLǐ�QHULPR�LU�GHSUHVLMRV�VNDOLǐ�LãUHLNãWXPR�ƳYHUWLQLPDV�VXEVNDOơPLV�
�QXR���LNL����QơUD��LU�YLUã���±�LãUHLNãWDV��,ã�YLVR�EXYR�LãWLUWL�����DVPHQ\V��NXULǐ�DPåLXV�VXGDUơ����������PHWǐ��9\Uǐ�EXYR�������
PRWHUǐ� ±� ����9LVLHPV� EXYR� DWOLHNDPDV� SDURV� HOHNWURNDUGLRJUD¿QLV�PRQLWRUDYLPDV�� ,ã� JDXWRV� (.*� VHNRV� EXYR� VXIRUPXRWRV�
ãLUGLHV�ULWPR��55�LQWHUYDOǐ��ODLNR�VHNRV��3DVLQDXGRMXV�/DE9LHZ������YHUVLMD��SURJUDPLQĊ�ƳUDQJą��EXYR�VXGDU\WD�DXWRUHJUHVLQR�
PRGHOLDYLPR�SURJUDPD��3DãDOLQXV�VHNRMH�DUWHIDNWXV��MRV�SDJDOED�NLHNYLHQDPH�YDODQGRV�WUXNPơV�HWDSH�EXYR�YHUWLQDPL�VHNDQW\V�
SDUDPHWUDL�� DXWRUHJUHVLQLDL� NRH¿FLHQWDL�� 55� LQWHUYDOR� YLGXUNLV� �[55�� PV��� 55� LQWHUYDOǐ� EHQGUDV� YDULDELOXPDV� �VWDQGDUWLQLV�
QXRNU\SLV��V55��PV���ODEDL�OơWǐ�EDQJǐ�NRPSRQHQWơ��//'.��PV���OơWǐ�EDQJǐ�NRPSRQHQWơ��/'.��PV���DXNãWR�GDåQLR�NRPSRQHQWơ�
�$'.��PV���VDQW\NLV�/'.�$'.�LU�EDOWRMR�WULXNãPR�GLVSHUVLMD��V;;��PV����$XWHUHJUHVLQLǐ�NRH¿FLHQWǐ�SDLHãNą�DWOLNRPH�SDQDXGRMH�
%XUJR�ÄSLUP\Q�LU�DWJDO³�PHWRGą��
� 5H]XOWDWDL�� %HQGUDV� SDUDPHWUǐ� YHUWLQLPDV� SDURGơ�� NDG� WDUS� O\þLǐ� ãLUGLHV� ULWPR� UHJXOLDFLMRMH� VN\UơVL� WLN� /'.�$'.�
VDQW\NLV� QDNWLHV�PHWX�� SDV� Y\UXV� MLV� EXYR������������ SDV�PRWHULV� ±� ���������� �S��������'LHQRV�PHWX� VNLUWXPR�QHEXYR��âLV�
URGLNOLV�URGR��NDG�SDV�Y\UXV�ãLUGLHV�ULWPR�UHJXOLDFLMRMH�QDNWLHV�PHWX�VLPSDWLQơ�QHUYǐ�VLVWHPD��616��GRPLQDYR�GDXJLDX�QHJX�SDV�
PRWHULV��âLUGLHV�ULWPR�UHJXOLDFLMRV�GLQDPLND�SDURV�PHWX�VN\UơVL�HVDQW�QHULPXL�LU�GHSUHVLMDL��1HULPDV�EXYR�UDVWDV�SDV����OLJRQLǐ��
GHSUHVLMD�±�����5H]XOWDWDL�SDWHLNLDPL�SDYHLNVOXRVH�

6DQW\NLR�/'.�$'.�GLQDPLND�SDURV�PHWX
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3DYHLNVOXRVH� UHLNãPLQJą� VNLUWXPą� WDUS� JUXSLǐ� URGR� 6WXGHQWR� W�UHLNãPơ�� NDL� ML� \UD� YLUã� ��� 6DQW\NLV� /'.�$'.� SDV�
OLJRQLXV�VX�QHULPX��LãVN\UXV�NDL�NXULXRV�ODLNR�PRPHQWXV�������������LU��YDO���SDWLNLPDL�VN\UơVL�QXR�OLJRQLX�EH�QHULPR�VLPSWRPǐ��
-LV�EXYR�U\ãNLDL�åHPHVQLV�LU�WLN�U\WH�SDWLNLPDL�SDGLGơMR��1DNWLHV�PHWX�ãLV�LQGHNVDV�DELHMRVH�JUXSơVH�VXPDåơGDYR��55�LQWHUYDOǐ�
YLGXUNLV��EHQGUDV�YDULDELOXPDV�LU�$'.�G\GLV�SDURV�HLJRMH�WDUS�ãLǐ�JUXSLǐ�QHVLVN\Uơ��%XYR�VWHELPDV�/'.�G\GåLR�VNLUWXPDV��MLV�
EXYR�UHLNãPLQJDL�PDåHVQLV�WDUS�OLJRQLǐ�VX�QHULPX��âLH�GXRPHQ\V�URGR��NDG�SDV�OLJRQLXV�VX�QHULPX�EDURUHÀHNWRULQơ�ãLUGLHV�ULWPR�
UHJXOLDFLMD�\UD�VLOSQHVQơ�

3DV�OLJRQLXV�VX�GHSUHVLMRV�SRå\PLDLV�VDQW\NLV�/'.�$'.�EXYR�åHPHVQLV�WLN�PLHJR�PHWX���±�YDODQGRV��QHJX�SDV�OLJRQLXV�
EH�GHSUHVLMRV�UHLãNLQLǐ��.LWX�ODLNX�MLV�EXYR�DXNãWDV�LU�QHVLVN\Uơ��55�LQWHUYDOǐ�YLGXUNLV��EHQGUDV�YDULDELOXPDV�LU�$'.�G\GLV�SDURV�
HLJRMH�WDUS�ãLǐ�JUXSLǐ�WDLS�SDW�QHVLVN\Uơ��6DQW\NLR�/'.�$'.�VNLUWXPDV�DWVLUDGR�GơO�PDåHVQLR�/'.�G\GåLR�GLQDPLNRV��-LV�EXYR�
SDWLNLPDL�PDåHVQLV�PLHJR�PHWX�SDV�OLJRQLXV�VX�GHSUHVLMD�

,ãYDGRV��âLUGLHV�ULWPR�PRQLWRUDYLPDV�SDURGơ��NDG�MR�UHJXOLDFLMD�SDV�OLJRQLXV�VX�QHULPX�LU�GHSUHVLMD�VNLULDVL�QXR�OLJRQLX�
EH� ãLǐ� SRå\PLǐ�� /\JLQDQW� DEL� OLJRQLǐ� JUXSHV� \UD� VWHELPDV� VNLUWLQJDV� UHJXOLDFLMRV� SUR¿OLV�� -HL� HVDQW� GHSUHVLMDL� ãLUGLHV� ULWPR�
UHJXOLDFLMRV�VXPDåơMLPDV�VWHELPDV�WLN�QDNWLHV�PHWX��WDL�OLJRQLDPV�VX�QHULPX�EDURUHÀHNWRULQơV�ãLUGLHV�ULWPR�UHJXOLDFLMRV�SRN\þLDL�
SDURV�PHWX�Y\NVWD�ƳYDLULX�ODLNX�

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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



ǋPLQH�SVLFKR]H�VHUJDQþLǐMǐ�VN\GOLDXNơV�DãLHV�IXQNFLMD�EHL�VąVDMRV�VX�
SVLFKR]LQLǐ�VLPSWRPǐ�LãUHLNãWXPX�

9HVWD�67(,%/,(1Ơ��1DUVHWD�0,&.89,(1Ơ��5REHUWDV�%81(9,ý,86
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��YVWHLEOLHQH#PDLO�OW�

� ƲYDGDV��6N\GOLDXNơV�GLVIXQNFLMD�GDåQDL�\UD�VLHMDPD�VX�SVLFKLNRV�VXWULNLPDLV��QHW�LU�VX�VFKL]RIUHQLQơPLV�SVLFKR]ơPLV�
�+DOO�LU�DXW����������1RUV�GDXJXPD�VFKL]RIUHQLMD�VHUJDQþLǐMǐ�SDFLHQWǐ�\UD�HXWLUR]ơV�EǌVHQRMH��VX�QRUPDOLD�WLUHRVWLPXOLXRMDQþLR�
KRUPRQR� � �76+�� NRQFHQWUDFLMD� LU� QRUPDOLX� 76+� DWVDNX� Ƴ� WLURWURSLQą� DWSDODLGXRMDQWƳ� KRUPRQą� �75+�� �%DXPJDUWQHU� LU� DXW���
�������.HOHWR�W\ULPǐ�DXWRULDL�\UD�SDWHLNĊ�GXRPHQLV�DSLH�SDGLGLQWDV�VHUXPR�WLURNVLQR��7���LU��DU�UHYHUVLQLR�WULMRGWLURQLQR��U7���
NRQFHQWUDFLMDV��LãOLHNDQW�QRUPDOLDL�WULMRGWLURQLQR��7���NRQFHQWUDFLMDL�ǌPLQơV�VFKL]RIUHQLMRV�HSL]RGR�PHWX��âLH�SRN\þLDL�SDSUDVWDL�
LãQ\NVWD�SDVLHNXV�EǌNOơV�SDJHUơMLPą��5RFD�LU�DXW���������%DXPJDUWQHU�LU�DXW����������'DU�\UD�GXRPHQǐ��NDG�VN\GOLDXNơV�DãLHV�
KRUPRQǐ�SRN\þLDL�VHUJDQWLHVLHPV�GHSUHVLMD�NLQWD�SDQDãLDL�NDLS�LU�VHUJDQWLHVLHPV�SVLFKR]ơPLV�

� 7LNVODL�� ,ãWLUWL� EHL� ƳYHUWLQWL� HXWLURLGLQơV� EǌNOơV� SVLFKR]LQLǐ� SDFLHQWǐ� VN\GOLDXNơV� DãLHV� IXQNFLMą� EHL� SDO\JLQWL� ãLXRV�
URGLNOLXV�VX�HXWLURLGLQơV�EǌNOơV�NRQWUROLQH�NUDXMR�GRQRUǐ�JUXSH�
� ƲYHUWLQWL�VąVDMDV�WDUS�SVLFKR]LQLǐ�SDFLHQWǐ�VN\GOLDXNơV�DãLHV�KRUPRQǐ�NRQFHQWUDFLMǐ�LU�SVLFKR]LQLǐ�VLPSWRPǐ�LãUHLNãWXPR�
� 0HWRGDL�� %XYR� SDLPWDV� NUDXMDV� WLNVOX� LãWLUWL� ODLVYR� WLURNVLQR� �)7���� ODLVYR� WULMRGWLURQLQR� �)7���� WLURVWLPXOLXRMDQþLR�
KRUPRQR� �76+��� DQWLNǌQLǐ� SULHã� VN\GOLDXNơV� SHURNVLGD]Ċ� �732$E�� LU� O\WLQLXV� KRUPRQXV� VXULãDQþLR� EDOW\PR� �6+%*��
NRQFHQWUDFLMDV�����ǌPLQH�SVLFKR]H�VHUJDQWLHPV� �SDFLHQWDPV��KRVSLWDOL]XRWLHPV�Ƴ�SVLFKLDWULQƳ�VWDFLRQDUą� LU�����NUDXMR�GRQRUǐ�
NRQWUROLQHL�JUXSHL��3DFLHQWDPV�SDJDO�7./����NODVL¿NDFLMą�EXYR�GLDJQR]XRWD�6FKL]RIUHQLMD��)�����6FKL]RWLSLQLV�VXWULNLPDV��)�����
.OLHGHVLQLV� VXWULNLPDV� �)�����ǋPLQLV� LU� SUDHLQDQWLV� SVLFKR]LQLV� VXWULNLPDV� �)���� DUED� 6FKL]RDIHNWLQLV� VXWULNLPDV� �)����� � ���
SDFLHQWǐ�LU����NRQWUROLQơV�NUDXMR�GRQRUǐ�JUXSơV�DVPHQǐ�NUDXMR�W\ULPǐ�URGLNOLDL�EXYR�QHYHUWLQWL�GơO�SDGLGLQWR�VHUXPR�DQWLNǌQLǐ�
SULHã�VN\GOLDXNơV�SHURNVLGD]Ċ��$732��URGLNOLR��ƳWDULDQW�DXWRLPXQLQƳ�WLURLGLWą�DU�SDGLGLQWRV�WLURVWLPXOLXRMDQþLR�KRUPRQR��76+��
NRQFHQWDFLMRV��ƳWDULDQW�KLSRWLURLGL]Pą��3DO\JLQLPDL�WDUS�WLULDPRVLRV�LU�NRQWUROLQơV�JUXSơV�EXYR�VNDLþLXRWL�DWVLåYHOJLDQW�Ƴ�DPåLǐ�LU�
O\WƳ��3VLFKR]LQLǐ�VLPSWRPǐ�LãUHLNãWXPDV�SDFLHQWDPV�YHUWLQWDV�QDXGRMDQW�7UXPSR�SVLFKLDWULQLR�YHUWLQLPR�VNDOĊ��%356���6ąVDMRPV�
WDUS�VN\GOLDXNơV�DãLHV�KRUPRQǐ�NRQFHQWUDFLMǐ�LU�SVLFKR]LQLǐ�VLPSWRPǐ�LãUHLNãWXPR�YHUWLQWL�EXYR�VNDLþLXRWDV�3LUVRQR�NRUHOLDFLMRV�
NRH¿FLHQWDV�

� 5H]XOWDWDL�� 3VLFKR]H� VHUJDQW\V� SDFLHQWDL�� O\JLQDQW� MXRV� VX� NRQWUROLQLDLV� DVPHQLPLV� SDVLå\PơMR� åHPHVQH� ODLVYR�
WULMRGWLURQLQR� �)7��� NRQFHQWUDFLMD� ��������� SPRO�O� O\JLQDQW� VX� �������� SPRO�O�� S ������� LU� DXNãWHVQH� ODLVYR� WLURNVLQR� �)7���
NRQFHQWUDFLMD�����������SPRO�O�O\JLQDQW�VX���������SPRO�O��S ��������EHW�QHVLVN\Uơ�SDJDO�WLUHRVWLPXOLXRMDQþLR�KRUPRQR��76+��
URGLNOƳ� ���������P8�O� O\JLQDQW� VX� ��������P8�O�� S!������ EHL� O\WLQƳ� KRUPRQą� VXULãDQþLR� EDOW\PR� �6+%*�� URGLNOLXV� �������
QPRO�O�O\JLQDQW�VX�������QPRO�O��S!�������76+�NRQFHQWDFLMǐ�VNLUWXPDL�EXYR�VXVLMĊ�VX�SDFLHQWǐ�DPåLXPL��S ��������R�6+%*�
NRQFHQWDFLMǐ�VNLUWXPDL���VX�O\WLPL��S��������
� %HQGUDV� 7UXPSRV� SVLFKLDWULQLR� YHUWLQLPR� VNDOơV� �%356�� URGLNOLV� QHNRUHOLDYR� VX� VN\GOLDXNơV� DãLHV� KRUPRQǐ�
NRQFHQWUDFLMRPLV��EHW�ãLRV�VNDOơV�DãLPLV�YHUWLQWDV�DIHNWLQLǐ�VLPSWRPǐ�VXQNXPR�ODLSVQLV�SDURGơ�åHQNOLDV�VąVDMDV�VX�VN\GOLDXNơV�
DãLHV�KRUPRQǐ�URGLNOLDLV��)7��NRQFHQWUDFLMRV�QHLJLDPDL�NRUHOLDYR�VX�GHSUHVLQơV�QXRWDLNRV�VXQNXPX����������S ��������NDOWơV�
MDXVPR�VXQNXPX����������S ��������LU�EO\ãNLX�DU�QHDGHNYDþLX�DIHNWX����������S �������
� )7��NRQFHQWUDFLMRV�WHLJLDPDL�NRUHOLDYR�VX�GLG\EơV���������S �������LU�HXIRULMRV�VXQNXPX���������S ��������LU�QHLJLDPDL�
NRUHOLDYR�VX�SVLFKRPRWRULQLR�VXOơWơMLPR����������S �������LU�HPRFLQLR�DWVLULERMLPR�VXQNXPX����������S �������

� ,ãYDGRV��3VLFKR]H�VHUJDQW\V�SDFLHQWDL��O\JLQDQW�VX�NRQWUROLQH�NUDXMR�GRQRUǐ�JUXSH�SDVLå\PL�åHPHVQH�)7��NRQFHQWUDFLMD�
LU�DXNãWHVQH�)7��NRQFHQWUDFLMD��QHVDQW� VNLUWXPǐ�76+�LU�6+%*�NRQFHQWUDFLMRVH��NDV� OHLGåLD� WHLJWL��NDG�VN\GOLDXNơV�KRUPRQǐ�
NRQFHQWUDFLMǐ�VNLUWXPDL�QHYHLNơ�VN\GOLDXNơV�KRUPRQǐ�DNW\YXPR�KLSR¿]ơV�LU�NHSHQǐ�DXGLQLXRVH�
� 3DFLHQWǐ�� VHUJDQþLǐMǐ�ǌPLQH�SVLFKR]H�� VN\GOLDXNơV� DãLHV� KRUPRQǐ�NRQFHQWUDFLMRV� QơUD� VXVLMĊ� VX� EHQGUX�SVLFKR]LQLǐ�
VLPSWRPǐ�LãUHLNãWXPX��EHW�EXYR�QXVWDW\WRV�VąVDMRV�VX�ãLǐ�SVLFKR]Lǐ�VWUXNWǌURMH�SDVLUHLãNLDQþLD�DIHNWLQH�VLQPSWRPDWLND�

/LWHUDWǌUD�
��� 6WHLEOLHQơ�9���%XQHYLþLXV�5���0LFNXYLHQơ�1��³7K\URLG�D[LV� IXQFWLRQLQJ� LQ�SV\FKRWLF�SDWLHQWV�GXULQJ�DGPLVVLRQ� WR�PHQWDO�KRVSLWDO´�DEVWUDFWV� IURP� WKH�;;9,�&,13�&RQJUHVV�����������0LXQFKHQ� ��7KH�

,QWHUQDWLRQDO�-RXUQDO�RI�1HXURSV\FKRSKDUPDFRORJ\´�YRO�����VXSS����3�������

��� 6WHLEOLHQơ�9���0LFNXYLHQơ�1���%XQHYLþLXV�5���³5HODWLRQVKLSV�EHWZHHQ�WK\URLG�KRUPRQH�FRQFHQWUDWLRQV�DQG�VHYHUHW\�RI�PHQWDO�V\PSWRPV�LQ�DFXWH�SV\FKRVLV´��3DULV��)UDQFH�������������$EVWUDFWV�RI�WKH��WK�
:RUOG�&RQJUHVV�RI�%LRORJLFDO�3V\FKLDWU\��3��������

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

7H]ơV



'Y\OLNWRNǐ�QXRYDUJLV�LU�MR�VąU\ãLV�VX�SDURV�ODLNR�ELXGåHWX

'DOLD�6752387Ơ��$OELQDV�67$1.86��1LMROơ�5$â.$86.,(1Ơ��5REHUWDV�%81(9,ý,86�
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��GDOLRVWU#\DKRR�FR�XN

7LNVODV��,ãWLUWL�GY\OLNWRNǐ�QXRYDUJƳ�LU�ƳYHUWLQWL�MR�VąVDMą�VX�SDURV�ODLNR�ELXGåHWX�
0HWRGDL��$WOLNWD� DQRQLPLQơ� DQNHWLQơ� DSNODXVD�� 7LULDPǐMǐ� JUXSĊ� VXGDUơ� ���� GY\OLNWRNDV�� WDUS� Mǐ�� ��� YDLNLQDL� LU� ���

PHUJLQRV��.RQWUROLQĊ�JUXSĊ�±�����YLHQXROLNWRNDV��Lã�Mǐ����YDLNLQDL�LU����PHUJLQRV��1XRYDUJLXL�ƳYHUWLQWL�EXYR�SDVLULQNWDV�GDXJLDPDWLV�
QXRYDUJLR� LQVWUXPHQWDV� �DQJO��7KH�0XOWLGLPHQVLRQDO�)DWLJXH� ,QYHWRU\��0),±����� NXULV� LãVNLULD� ãLDV� SHQNLDV� VNDOHV�� EHQGUDVLV�
QXRYDUJLV��¿]LQLV�QXRYDUJLV��SURWLQLV�QXRYDUJLV��VXPDåơMXVL�PRW\YDFLMD��VXPDåơMĊV�DNW\YXPDV��0),����VXVLGHGD�Lã����NODXVLPǐ�
SDJDO�DWLWLQNDPą�QXPHUDFLMą��1XRYDUJLR�VNDOLǐ�G\GåLDL�ƳYHUWLQDPL�SURFHQWDLV�QXR���LNL������.XR�DXNãWHVQLV�G\GLV�SURFHQWDLV��WXR�
GLGHVQLV�QXRYDUJLV��$SNODXVRV�PHWX�WLULDPǐMǐ�EXYR�NODXVLDPD��NDLS�MLH�SDVNLUVWR�VDYR�SDURV� ODLNR�ELXGåHWą�GDUER�GLHQRPLV� LU�
VDYDLWJDOLDLV��PLHJR�WUXNPơ��ODLNDV��SUDOHLVWDV�PRN\NORMH��ODLNDV��VNLUWDV�PRN\PXLVL�QDPXRVH��SDSLOGRPLHPV�XåVLơPLPDPV��QDPǐ�
UXRãDL��ODLVYDODLNLXL���LãVLDLãNLQWD�VXEMHNW\YL�PRNVOHLYLǐ�QXRPRQơ�DSLH�WDL��DU�MLH�SDVWDUXRMX�PHWX�MDXþLDVL�SDYDUJĊ��

5H]XOWDWDL�� 0),±��� W\ULPR� GXRPHQLPLV�� GY\OLNWRNǐ� JUXSơMH� GLGåLDXVL� \UD� EHQGURMR� LU� SURWLQLR� QXRYDUJLR� VNDOLǐ�
YLGXUNLDL�� DWLWLQNDPDL�±������ LU������SURF���R�PDåLDXVL�±�¿]LQLR� LU�PRW\YDFLMRV� VXPDåơMLPR�� DWLWLQNDPDL�±������ LU������SURF��
$NW\YXPR�VXPDåơMLPDV�EXYR�GLGHVQLV�GY\OLNWRNǐ�JUXSơMH�SDO\JLQXV�VX�YLHQXROLNWRNǐ��NRQWUROLXRMDQW� O\WƳ�â6 ���������SURF���
3,� ����±������� �S�������� $ELHMRVH� JUXSơVH� PHUJLQǐ� EHQGURMR� EHL� ¿]LQLR� QXRYDUJLR� URGLNOLDL� EXYR� VWDWLVWLãNDL� UHLNãPLQJDL�
DXNãWHVQL�QHL�YDLNLQǐ��S��������6XEMHNW\YLRV�PRNVOHLYLǐ�QXRPRQơV�DSLH�Mǐ�QXRYDUJƳ�GXRPHQ\V�SDURGơ��NDG����SURF��GY\OLNWRNǐ�
MDXþLDVL�ODEDL�SDYDUJĊ��DSLH�SXVơ�Mǐ�������SURF���QXURGơ�SDYDUJĊ�ÄYLGXWLQLãNDL³��SDY����7DUS�YLHQXROLNWRNǐ�ODEDL�SDYDUJĊ�MDXWơVL�
EHYHLN�WUHþGDOLV�������SURF���PRNVOHLYLǐ�

3DY��'Y\OLNWRNǐ�LU�YLHQXROLNWRNǐ�SDVLVNLUVW\PDV�SDJDO�DWVDN\PXV�Ƴ�NODXVLPą�Ä$U�MDXþLDWơV�SDYDUJĊV�SHU�SDVWDUąVLDV�GYL�VDYDLWHV"³

3DO\JLQXV�SDURV�ODLNR�ELXGåHWą�WDUS�NODVLǐ��QXVWDW\WD��NDG�GY\OLNWRNDL�GDXJLDX�QHL�YLHQXROLNWRNDL�VNLULD�ODLNR�PRN\PXLVL�
QDPXRVH� VDYDLWJDOLDLV� �DWLWLQNDPDL� ±� �������� YDO�� LU� �������� YDO��� S������� LU� PDåLDX� ODLNR� ODLVYDODLNLXL� GDUER� GLHQRPLV��
�DWLWLQNDPDL�±���������YDO��LU���������YDO���S�������EHL�VDYDLWJDOLDLV��DWLWLQNDPDL�±���������YDO��LU���������YDO���S��������7DþLDX�
QXRYDUJLR� URGLNOLDL� WDUS�NODVLǐ� VN\UơVL�QHUHLNãPLQJDL��'YLHMǐ� WUHþGDOLǐ� WLHN�YLHQXROLNWRNǐ�� WLHN�GY\OLNWRNǐ�PRN\PRVL�NUǌYLV�
EXYR�SHU�GLGHOLV�LU�YLUãLMR�KLJLHQRV�QRUPRV�UHLNDODYLPXV�����YDO��SHU�VDYDLWĊ��

'Y\OLNWRNǐ�SDWLULDPR�EHQGURMR� LU�¿]LQLR�QXRYDUJLR�VNDOLǐ� ƳYHUþLDL�NRUHOLDYR�VX� O\WLPL��GY\OLNWRNơV�PHUJLQRV�SDW\Uơ�
GLGHVQƳ� EHQGUąMƳ� �â6 ������ ��� SURF�� 3,� ����±������ LU� ¿]LQƳ� �â6 ������ ����±������ QXRYDUJƳ� QHL� YDLNLQDL�� 9DLNLQǐ� EHQGUDVLV�
QXRYDUJLV� EXYR� VXVLMĊV� VX� ¿]LQLDP� GDUEXL� PDåLDX� VNLULDPX� ODLNX� VDYDLWJDOLDLV� �U ±������ S�������� 0HUJLQǐ� LU� EHQGUDVLV��
�U ������S��������LU�¿]LQLV��U ������S�������QXRYDUJLV�EXYR�VXVLMĊV�VX�PRN\PXLVL�QDPXRVH�GDUER�GLHQRPLV�VNLULDPX�LOJHVQLX�
ODLNX��0HUJLQǐ�DNW\YXPR�VXPDåơMLPR�VNDOơ�WXUơMR�DWYLUNãþLą�NRUHOLDFLMą�VX�ODLNX��VNLULDPX�PRN\PXLVL�PRN\NORMH��W��\��GLGHVQLV�
SDPRNǐ�VNDLþLXV�PRN\NORMH�QHPDåLQR�DNW\YXPR��U ±������S��������.LWǐ�QXRYDUJLR�VNDOLǐ�DWVDN\PDL�WDUS�YDLNLQǐ�LU�PHUJLQǐ�
VWDWLVWLãNDL�UHLNãPLQJDL�QHVLVN\Uơ��

%HQGUDV� PRN\PXLVL� VNLUWDV� ODLNDV� YLUãLMDQWLV� KLJLHQRV� QRUPą� ���� YDO��VDY��� EXYR� VXVLMĊV� VX� GY\OLNWRNǐ� YDLNLQǐ�
PRW\YDFLMRV�VXPDåơMLPX�±�â6 ����������±������S��������'Y\OLNWRNLǐ�PHUJLQǐ��NXULǐ�EHQGUDV�PRN\PXLVL�VNLUWDV�ODLNDV�YLUãLMR�
KLJLHQRV�QRUPą�����YDO��VDY����SURWLQLV�QXRYDUJLV�EXYR�PDåHVQLV��â6 ����������±������QHL�PHUJLQǐ��EHVLPRNDQþLǐ�PDåLDX��WDþLDX�
QXVWDW\WD�JDOLPD�WHQGHQFLMD�GLGHVQLR�¿]LQLR�QXRYDUJLR��S������

,ãYDGRV�� ��� 1XRYDUJLR� URGLNOLDL� YLHQXROLNWRNǐ� LU� GY\OLNWRNǐ� JUXSơVH� UHLNãPLQJDL� QHVLVN\Uơ�� ��� 'Y\OLNWRNǐ� JUXSơMH�
DXNãþLDXVL�EXYR�0),����EHQGURMR�LU�SURWLQLR�QXRYDUJLR�URGLNOLDL��6XEMHNW\YLDL�SDYDUJĊ�MDXWơVL����SURF��GY\OLNWRNǐ�����$ELHMǐ�
JUXSLǐ�PHUJLQRV�EXYR�ODELDX�SDYDUJXVLRV�QHL�YDLNLQDL�����'Y\OLNWRNǐ�QXRYDUJLV�ODELDXVLDL�EXYR�VXVLMĊV�VX�ODLNX��VNLUWX�PRN\PXLVL�

/LWHUDWǌUD��
'��6WURSXWơ��$��6WDQNXV��1��5DãNDXVNLHQơ��5��%XQHYLþLXV��'Y\OLNWRNǐ�QXRYDUJLV�LU�MR�VąVDMD�VX�SDURV�ODLNR�ELXGåHWX����%LRORJLQơ�SVLFKLDWULMD�LU�SVLFKRIDUPDNRORJLMD��±�������W������1U�����S���±��
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/DEDL 9LGXWLQLãNDL âLHN�WLHN 9LVLãNDL��QH

SU
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�

'Y\OLNWRNDL
9LHQXROLNWRNDL

F� ����GI ��S �����

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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



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

7H]ơV

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

6X�VYHLNDWD�VXVLMXVLRV�J\YHQLPR�NRN\EơV�U\ã\V�VX�MXGDPRMR�DSDUDWR�
IXQNFLMǐ�ULERMLPX�VHUJDQWLHVLHPV�LãHPLQH�ãLUGLHV�OLJD

%ULJLWD�9$,ý,ǋ1,(1Ơ��-XOLMD�%52ä$,7,(1Ơ��0DUJDULWD�67$1,ǋ7Ơ
.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��EULJLWD#NWO�PLL�OW

7LNVODV��ƲYHUWLQWL�VX�VYHLNDWD�VXVLMXVLRV�J\YHQLPR�NRN\EơV�U\ãƳ�VX�MXGDPRMR�DSDUDWR�IXQNFLMǐ�ULERMLPX�VHUJDQWLHVLHPV�
LãHPLQH�ãLUGLHV�OLJD�

0HWRGDL�� %XYR� LãWLUWD� ���� VHUJDQþLǐMǐ� LãHPLQH� ãLUGLHV� OLJD� VWDFLRQDULQơV� UHDELOLWDFLMRV� PHWX�� ,ã� Mǐ� ����
������ SURF��� Y\UDL� LU� ��� ������ SURF���PRWHU\V��7LULDPǐMǐ� DPåLDXV� YLGXUNLV� ���������P�� -XGDPRMR� DSDUDWR� IXQNFLMǐ� ULERMLPXL�
QXVWDW\WL�WLULDPLHML�XåSLOGơ�VXWUXPSLQWą�MXGDPRMR�DSDUDWR�IXQNFLMRV�YHUWLQLPR�NODXVLP\Qą��6-).��LU�DWOLNR�IXQNFLQƳ�MXGơMLPR�WHVWą�
�ƳYHUWLQWDV�.HLWHOLR�LQGHNVDV���6-).�NODXVLP\QX�YHUWLQDPD�SDVWDURVLRV�VDYDLWơV�VDYLMDXWD��.ODXVLP\Qą�VXGDUơ����NODXVLPDL��,ã�
NODXVLP\QR�LãVNDLþLXRWRV���VNDOơV�LU���LQGHNVDL��NDVGLHQLQơV�YHLNORV�VNDOơ��.96���HPRFLQơV�EǌNOơV�VNDOơ��(6���YLUãXWLQLǐ�JDOǌQLǐ�
IXQNFLMRV� VNDOơ� �9*6���PRELOXPR� �DSDWLQLǐ�JDOǌQLǐ�� IXQNFLMRV� VNDOơ� �06��� MXGơMLPR� IXQNFLMRV� LQGHNVDV� �-),�� EHL� YDUJLQLPR�
LQGHNVDV� �9,���.ODXVLPDL�YHUWLQDPL�EDODLV� LU�SULWDLNLXV�DOJRULWPą��NLHNYLHQD� VNDOơ� LU� LQGHNVDV�YHUWLQDPDV�QXR��� LNL�����EDOǐ�
���EDOǐ�URGR��NDG� MXGơMLPR�IXQNFLMD�QHSDNHQNWD���6)±���NODXVLP\QDV�VX�VYHLNDWD�VXVLMXVLDL�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�

5H]XOWDWDL��1XVWDWơPH��NDG�OLJRQLǐ��NXULǐ�MXGDPRMR�DSDUDWR�IXQNFLMD�EXYR�DSULERWD��J\YHQLPR�NRN\Eơ�EXYR�EORJHVQơ��
QHL�OLJRQLǐ��NXULǐ�MXGơMLPDV�QHEXYR�DSULERWDV�DUED�EXYR�PDåLDX�DSULERWDV��%XYR�QXVWDW\WL�VWLSUǌV�NRUHOLDFLQLDL�U\ãLDL�WDUS�MXGơMLPR�
IXQNFLMRV�EǌNOĊ�DWVSLQGLQþLǐ�VNDOLǐ�LU�LQGHNVǐ�LU�YLVǐ�DãWXRQLǐ�J\YHQLPR�VULþLǐ��DWVSLQGLQþLǐ�J\YHQLPR�NRN\EĊ��<SDþ�WDUS�¿]LQLR�
DNW\YXPR�VXEVNDOơV�LU�.96��06��HQHUJLQJXPR�J\Y\ELQJXPR�VXEVNDOơV�LU�9,��(6��%XYR�QXVWDW\WDV�U\ã\V�WDUS�¿]LQLR�DNW\YXPR�
VXEVNDOơV�LU�.HLWHOLR�LQGHNVR��U ������S �������OHQWHOơ�

/HQWHOơ��.RUHOLDFLQLDL�U\ãLDL�WDUS�6)±���VXEVNDOLǐ�LU�6-)9�VNDOLǐ�LU�LQGHNVǐ

6-)9�VNDOơV�LU�LQGHNVDL
6)±���VXEVNDOơV� -), 9, .96 (6 9*6 06

)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 �����


 �����


 �����


 �����


 �����


 �����





�S�������

�S�������


�S������

7LUWRMH�JUXSơMH� MXGơMLPR�IXQNFLMRV� LQGHNVR�PHGLDQD�EXYR������EDOǐ��3DO\JLQXV�*.�VXEVNDOHV�JUXSơVH��NDL�-),�������
LU� ������ EDOǐ� UDVWL� SDWLNLPL� VNLUWXPDL�� 6HUJDQþLǐMǐ� ,â/� VX� VYHLNDWD� VXVLMXVL� J\YHQLPR� NRN\Eơ� EXYR� EORJHVQơ� OLJRQLǐ�� NXULǐ�
MXGơMLPR�IXQNFLMRV� LQGHNVR�UHLNãPơV�EXYR�GLGHVQơV�W�\��URGDQþLRV�EORJHVQĊ�IXQNFLMą��9DUJLQLPR�LQGHNVR�PHGLDQD������EDODL��
3DO\JLQXV�JUXSHV��NDL�9,������LU�������YLVRVH�*.�VULW\VH�UDVWL�SDWLNLPL�VNLUWXPDL��6HUJDQWLHML�,â/�VX�VYHLNDWD�VXVLMXVLą�J\YHQLPR�
NRN\EĊ�YHUWLQR�EORJLDX��NXULXRV�ODELDX�YDUJLQR�MXGDPRMR�DSDUDWR�SUREOHPRV�

/\JLQDQW�JUXSHV�SDJDO�DPåLǐ������P�LU�����P���SDWLNLPDL�VN\UơVL�WLN�EHQGUR�VYHLNDWRV�YHUWLQLPR�VNDOơV�ƳYHUWLQLPDV��
DWLWLQNDPDL������������LU�������������S��������

.DLS�URGR�NLWRV�VWXGLMRV�J\YHQLPR�NRN\EơV�YHUWLQLPDV�SULNODXVR�QXR�MXGơMLPR�IXQNFLMRV�ULERMLPR�GơO�MXGDPRMR�DSDUDWR�
SUREOHPǐ�� NXR� GLGHVQLV� MXGơMLPR� ULERMLPDV� WXR� EORJHVQơ� J\YHQLPR� NRN\Eơ��7DLS� SDW� QXVWDWơPH� J\YHQLPR� NRN\EơV� YHUWLQLPR�
SULNODXVRP\EĊ�QXR�DPåLDXV��6DYR�*.�EORJLDX�YHUWLQR�Y\UHVQL�åPRQơV��0ǌVǐ�GXRPHQ\V�VXWDPSD�VX�GDXJHOLX�NLWǐ�VWXGLMǐ�UH]XOWDWDLV�

,ãYDGRV��6X�VYHLNDWD�VXVLMXVL�J\YHQLPR�NRN\Eơ�SULNODXVR�QXR�MXGDPRMR�DSDUDWR�IXQNFLMǐ�ULERMLPR��'LGơMDQW�MXGDPRMR�
DSDUDWR�VXWULNLPǐ�ODLSVQLXL�LU�MXGơMLPR�IXQNFLMRV�ULERMLPXL��EORJơMD�VX�VYHLNDWD�VXVLMXVLRV�J\YHQLPR�NRN\EơV�¿]LQơV�LU�SVLFKLQơV�
VYHLNDWRV�URGLNOLDL��

/LWHUDWǌUD�
9DLþLǌQLHQơ�%���%URåDLWLHQơ�-���6WDQLǌWơ�0��-XGơMLPR�ULERMLPR�ƳWDND�VHUJDQþLǐMǐ�LãHPLQH�ãLUGLHV�OLJD�J\YHQLPR�SLOQDWYHL����5HDELOLWDFLMRV�PHWRGǐ�LU�SULHPRQLǐ�HIHNW\YXPDV��/LHWXYRV�5HDELOLWRORJǐ�$VRFLDFLMRV�
NRQIHUHQFLMRV�PHGåLDJD��%LUãWRQDV�������P��VSDOLR��±��G�G���S�����±����



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

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWR�,;�RML�PHWLQơ��NRQIHUHQFLMD

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

/LJRQLǐ�SR�ãLUGLHV�UHYDVNXOLDUL]DFLMRV�RSHUDFLMǐ�ãLUGLHV�ULWPR�LU�
KHPRGLQDPLNRV�URGLNOLǐ�GLQDPLND�UHDELOLWDFLMRV�ODLNRWDUSLDLV

*HULXOGDV�ä,/,8.$6��*LHGULXV�9$521(&.$6��0DUJDULWD�67$1,ǋ7Ơ��$XUHOLMD�32'/,36.<7Ơ�
�-XOLMD�%52ä$,7,(1Ơ

.08�3VLFKR¿]LRORJLMRV�LU�UHDELOLWDFLMRV�LQVWLWXWDV��HO��SDãWDV��JHUXOGDV#NWO�PLL�OW

ƲYDGDV��âLUGLHV�ULWPR�DXWRQRPLQLV�UHJXOLDYLPDV� LU�KHPRGLQDPLND�\UD�VXVLMĊ�VX�NDUGLRYDVNXOLQH�SDWRORJLMD�� IXQNFLQH�
EǌNOH� LU� ãLUGLHV� QHSDNDQNDPXPR� LãUDLãND�� 0RNVOLQLXRVH� W\ULPXRVH� SDURGRPD�� NDG� NDUGLRYDVNXOLQơV� UHDELOLWDFLMRV� PHWX�
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SURFHVXV��7RGơO�ãLR�GDUER�WLNVODV�EXYR�ƳYHUWLQWL�¿]LQLR�NUǌYLR�
SRYHLNƳ� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ� NDLULRMR� VNLOYHOLR�
PRUIRPHWULQLǐ� EHL� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� IXQNFLQLǐ�
URGLNOLǐ�SRN\þLDPV��LãDQDOL]XRWL�Mǐ�WDUSXVDYLR�U\ãƳ�EHL�QXVWDW\WL�
YHLNVQLXV�� WXULQþLXV� ƳWDNą� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ�
NDLULRMR�VNLOYHOLR�PRUIRPHWULQLDPV�URGLNOLDPV�
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���1XVWDW\WL�DPåLDXV��ǌJLR��NǌQR�VYRULR��NǌQR�SDYLUãLDXV�
SORWR� VSRUWR� ãDNRV�� WUHQLUDYLPRVL� WUXNPơV�� WUHQLUDYLPRVL�
NUǌYLR�� VLVWROLQLR� NUDXMRVSǌGåLR� UDP\EơV� LU� PDNVLPDODXV�
¿]LQLR� NUǌYLR� PHWX� ƳWDNą� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ�
NDLULRMR�VNLOYHOLR�HFKRNDUGLRJUD¿QLDPV�URGLNOLDPV�

��� ƲYHUWLQWL� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ� NDLULRMR�
VNLOYHOLR� JHRPHWULMą� LU� QXVWDW\WL� YHLNVQLXV�� WXULQþLXV� ƳWDNą�
NDLULRMR�VNLOYHOLR�JHRPHWULMDL��

���ƲYHUWLQWL�VSRUWXRMDQþLǐ�YDLNǐ�LU�SDDXJOLǐ�WDUSVNLOYHOLQơV�
SHUWYDURV�VWRULR�LU�NDLULRMR�VNLOYHOLR�JDOLQLR�GLDVWROLQLR�G\GåLR�
ULELQLǐ�UHLNãPLǐ�SURJQR]DYLPR�JDOLP\EĊ�

��� ƲYHUWLQWL� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ� ãLUGLHV� LU�
NUDXMDJ\VOLǐ� VLVWHPRV� IXQNFLQLXV� URGLNOLXV� EHL� Mǐ� NLWLPR�
JUHLWƳ�LU�SDO\JLQWL�VX�NRQWUROLQơV�JUXSơV�WLULDPǐMǐ�DWLWLQNDPDLV�
URGLNOLDLV�

��� 1XVWDW\WL� U\ãLXV� WDUS� VSRUWXRMDQþLǐ� YDLNǐ� LU� SDDXJOLǐ�
ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLǐ�LU�HFKRNDUGLRJUD¿QLǐ�
URGLNOLǐ�

.217,1*(17$6�,5�0(72'$,�
����Y\ULãNRVLRV�O\WLHV�������PHWǐ�VSRUWLQLQNDPV�LU�����WR�

SDWLHV�DPåLDXV�LU�WRV�SDþLRV�O\WLHV�QHVSRUWXRMDQWLHPV�NRQWUROLQơV�
JUXSơV�WLULDPLHVLHPV�DWOLNWDV�HFKRNDUGLRJUD¿QLV�W\ULPDV��NXULR�
PHWX� LãPDWXRWL� DEVROLXWǌV� EHL� SDJDO� NǌQR� SDYLUãLDXV� SORWą�
LQGHNVXRWL� NDLULRMR� VNLOYHOLR� HFKRNDUGLRJUD¿QLDL� URGLNOLDL��
WDUSVNLOYHOLQơV� SHUWYDURV� EHL� NDLULRMR� VNLOYHOLR� XåSDNDOLQơV�
VLHQHOơV� VWRULV�� NDLULRMR� VNLOYHOLR� JDOLQLV� GLDVWROLQLV� G\GLV��

DSVNDLþLXRWD� NDLULRMR� VNLOYHOLR� PLRNDUGR� PDVơ�� NDLULRMR�
VNLOYHOLR� IUDNFLQLV� VXWUXPSơMLPDV� EHL� GLDVWROLQơV� IXQNFLMRV�
URGLNOLV�±�(�$�VDQW\NLV��7DLS�SDW�YLVLHPV�WLULDPLHVLHPV�DWOLNWDV�
YHORHUJRPHWULQLV� W\ULPDV�� NXULR� PHWX� LãDQDOL]XRWL� ãLUGLHV� LU�
NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLDL�URGLNOLDL�EHL�Mǐ�NLWLPR�JUHLWLV�

,â9$'26
���6SRUWLQLQNǐ�YLVL�DEVROLXWǌV�HFKRNDUGLRJUD¿QLDL�URGLNOLDL�

EXYR�GLGHVQL�Xå�NRQWUROLQơV�JUXSơV�DWLWLQNDPXV�URGLNOLXV��
��� 1HSULNODXVRPL� YHLNVQLDL�� WXUơMĊ� ƳWDNRV� VSRUWLQLQNǐ�

NDLULRMR� VNLOYHOLR� HFKRNDUGLRJUD¿QLDPV� URGLNOLDPV� EXYR�
DPåLXV�� NǌQR� VYRULV�� NǌQR� SDYLUãLDXV� SORWDV�� WUHQLUDYLPRVL�
NUǌYLV��WUHQLUDYLPRVL�WUXNPơ�EHL�VSRUWR�ãDND��

��� 3XVHL� VSRUWLQLQNǐ� QXVWDW\WD� SDNLWXVL� NDLULRMR� VNLOYHOLR�
JHRPHWULMD�� 'DåQLDXVLDL� VSRUWLQLQNDPV� QXVWDW\WD� NDLULRMR�
VNLOYHOLR�HNVFHQWULQơ�KLSHUWUR¿MD��UHþLDXVLDL���NDLULRMR�VNLOYHOLR�
NRQFHQWULQLV�SHUVLPRGHOLDYLPDV��

��� 'YLHMǐ� WUHþGDOLǐ� VSRUWLQLQNǐ� WDUSVNLOYHOLQơV� SHUWYDURV�
VWRULV�� SXVơV� VSRUWLQLQNǐ� NDLULRMR� VNLOYHOLR� JDOLQLV� GLDVWROLQLV�
G\GLV�YLUãLMR�ULELQHV�SURJQR]XRMDPDV�UHLNãPHV�

��� 6SRUWLQLQNǐ� ãLUGLHV� VXVLWUDXNLPR� GDåQLV� UDP\EơV�
PHWX� EHL� ãLUGLHV� LU� NUDXMDJ\VOLǐ� VLVWHPRV� IXQNFLQLǐ� URGLNOLǐ�
NLWLPR� JUHLWLV� ¿]LQLR� NUǌYLR�PơJLQLR�PHWX� EXYR�PDåHVQL� Xå�
NRQWUROLQơV�JUXSơV�WLULDPǐMǐ��

��� 6SRUWLQLQNǐ� NDLULRMR� VNLOYHOLR� PLRNDUGR� PDVơ� EXYR�
VXVLMXVL�VX�ãLUGLHV�VXVLWUDXNLPR�GDåQLX�LU�MR�NLWLPR�JUHLþLX�EHL�
VLVWROLQLX�NUDXMRVSǌGåLX�

*DXWL� SLUPLHML� /LHWXYRMH� LãVDPǌV� GXRPHQ\V� DSLH� ������
PHWǐ� VSRUWLQLQNǐ� NDLULRMR� VNLOYHOLR� HFKRNDUGLRJUD¿QLǐ� EHL�
ãLUGLHV�LU�NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLǐ�URGLNOLǐ�VDYLWXPXV��
Mǐ�WDUSXVDYLR�U\ãƳ��QXVWDW\WL�YHLNVQLDL�� WXULQW\V�ƳWDNRV�NDLULRMR�
VNLOYHOLR� HFKRNDUGLRJUD¿QLDPV� URGLNOLDPV�� 3ULWDLNLXV�
RUJDQL]PR�IXQNFLQơV�EǌNOơV�YHUWLQLPR�PRGHOƳ��NRPSOHNVLãNDL�
ƳYHUWLQWD�VSRUWLQLQNǐ�RUJDQL]PR�DGDSWDFLMD�SULH�¿]LQLR�NUǌYLR��
âLR�GDUER�LãYDGRV�OHLGåLD�WHLNWL�WLNVOHVQHV�UHNRPHQGDFLMDV��NDLS�
LQGLYLGXDOL]XRWL�LU�RSWLPL]XRWL�¿]LQƳ�NUǌYƳ�

7\ULPDV�QH�WLN�SDWYLUWLQR�KLSRWH]Ċ��NDG�VSRUWXRMDQþLǐ�YDLNǐ�
LU� SDDXJOLǐ� NDLULRMR� VNLOYHOLR� HFKRNDUGLRJUD¿QLDL� LU� ãLUGLHV� LU�
NUDXMDJ\VOLǐ�VLVWHPRV�IXQNFLQLDL�URGLNOLDL�EHL�Mǐ�NLWLPR�JUHLWLV�
\UD�WDUSXVDY\MH�VXVLMĊ�LU�VNLULDVL�QXR�QHVSRUWXRMDQþLǐMǐ��EHW�LU�
QXVWDWơ� YHLNVQLXV�� ƳWDNRMDQþLXV� VSRUWLQLQNǐ� NDLULRMR� VNLOYHOLR�
HFKRNDUGLRJUD¿QLXV�URGLNOLXV�

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



äXUQDOH� Ä%LRORJLQơ� SVLFKLDWULMD� LU� SVLFKRIDUPDNRORJLMD³� VNHOELDPL�
RULJLQDOǌV� PRNVOLQLDL�� DSåYDOJLQLDL� LU� J\G\WRMDPV� SUDNWLNDPV� VNLUWL�
VWUDLSVQLDL� DSLH� QDXMDXVLXV� SVLFKLNRV� OLJǐ� HWLRSDWRJHQH]ơV�� NOLQLNRV�
GLDJQRVWLNRV��J\G\PR�LU�SUR¿ODNWLNRV�EHL�SVLFKRIDUPDNRORJLMRV�ODLPơMLPXV��
äXUQDOH� QHVSDXVGLQDPH� NLWXRVH� PRNVOLQLXRVH� OHLGLQLXRVH� SDVLURGåLXVLǐ�
VWUDLSVQLǐ��LãVN\UXV�VNHOEWXV�NDLS�WH]HV��0RNVOLQLDL�VWUDLSVQLDL�LU�DSåYDOJRV�
\UD� UHFHQ]XRMDPL� UHGDNWRULǐ� NROHJLMRV� DU� DWLWLQNDPǐ� PHGLFLQRV� VULþLǐ�
HNVSHUWǐ�

5(,.$/$9,0$,�$8725,$06
5DQNUDãþLǐ�SDWHLNLPDV
6WUDLSVQLDL�VSDXVGLQDPL�OLHWXYLǐ�DUED�DQJOǐ�NDOED��DWLWLQNDPDL�SDWHLNLDPD�

DQJOLãND�DUED�OLHWXYLãND�VDQWUDXND��5DQNUDãþLR�DSLPWLV��VX�OHQWHOơPLV��SLHãLQLDLV��
QXRWUDXNRPLV�LU�NW���QHWXUơWǐ�EǌWL�GLGHVQơ�QHL��������VSDXGRV�åHQNOǐ�EH�WDUSǐ��
VDQWUDXND�±�QH�PDåLDX�QHL�����VSDXGRV�åHQNOǐ�EH�WDUSǐ��R�OLWHUDWǌURV�VąUDãDV�
±�QH�GDXJLDX�QHL����FLWXRMDPRV�OLWHUDWǌURV�ãDOWLQLǐ��5DQNUDãþLDL�SDWHLNLDPL�WLN�
HOHNWURQLQLX�EǌGX��HO��SDãWX��06�:RUG�IRUPDWX�

69$5%8�� WXUL� EǌWL� SDWHLNLDPL� GX� UDQNUDãþLR� YDULDQWDL� SDJDO�
QXURG\WXV�UHLNDODYLPXV��WDþLDX�YLHQDV�Lã�Mǐ�WXUL�EǌWL�SDWHLNWDV�EH�DXWRULǐ�YDUGǐ��
SDYDUGåLǐ� LU� GDUERYLHþLǐ��(OHNWURQLQLX� EǌGX� VLXQþLDPǐ�E\Oǐ� SDYDGLQLPXRVH�
WDLS�SDW�QHWXUL�EǌWL�SDYDUGåLǐ�LU�GDUERYLHþLǐ��.LHNYLHQą�NDUWą�JDYXV�UHFHQ]HQWR�
SDVWDEDV� LU�SDJDO� MDV�SDWDLVLXV� VWUDLSVQƳ�� WDLS�SDW� UHLNLD�DWVLǐVWL�GX� VWUDLSVQLR�
YDULDQWXV� ±� YLHQą� Lã� Mǐ� EH� DXWRULǐ� SDYDUGåLǐ� LU� GDUERYLHþLǐ�� NXULDPH� EǌWǐ�
SDå\PơWD��NXULRV�YLHWRV�SDJDO�UHFHQ]HQWR�SDVWDEDV�SDNHLVWRV��NLWą�±�VX�DXWRULǐ�
SDYDUGơPLV��GDUERYLHWơPLV�LU�EH�å\PơMLPǐ�

0RNVOLQLR�VWUDLSVQLR�VWUXNWǌUD�
x�WLWXOLQLV�ODSDV��VWUDLSVQLR�SDYDGLQLPDV��OLHWXYLǐ�LU�DQJOǐ�NDOED���DXWRULDXV��ǐ��
YDUGDV��DL�� LU� SDYDUGơ��ơV�� EHL� ƳVWDLJRV��ǐ��� NXULRMH��VH�� GDUEDV� DWOLNWDV��
SDYDGLQLPDV��DL�� �OLHWXYLǐ� LU� DQJOǐ� NDOED��� WDLS� SDW� DXWRULDXV�� VX� NXULXR�
EǌWǐ� JDOLPD� Y\NG\WL� VXVLUDãLQơMLPą� �FRUUHVSRQGLQJ� DXWKRU��� WLNVOXV� DGUHVDV�
�QXURGDQW�SDãWR�LQGHNVą��WHOHIRQą��IDNVą��HO��SDãWą��
x�WUXPSD�VWUDLSVQLR�VDQWUDXND�LU�UDNWDåRGåLDL�OLHWXYLǐ�NDOED�
x�VDQWUDXND��6XPPDU\��LU�UDNWDåRGåLDL��.H\�ZRUGV��DQJOǐ�NDOED�
x�VWUDLSVQLR�WHNVWDV��ƳYDGDV��W\ULPR�PHGåLDJD�LU�PHWRGDL��UH]XOWDWDL��Mǐ�DSWDULPDV�
�JDOL�EǌWL�UH]XOWDWDL�LU�Mǐ�DSWDULPDV�NDUWX���LãYDGRV��
x�OLWHUDWǌURV�VąUDãDV�

$SåYDOJLQLǐ� VWUDLSVQLǐ� IRUPą� SDVLUHQND� DXWRULXV�� %ǌWLQD� QXURG\WL��
NDG� VWUDLSVQLV� \UD� DSåYDOJLQLV��7LWXOLQLDPH� ODSH� WXUL� EǌWL� SDUDã\WD� VWUDLSVQLR�
SDYDGLQLPDV� �OLHWXYLǐ� LU� DQJOǐ� NDOED��� DXWRULǐ� YDUGDL� LU� SDYDUGơV� EHL� GDUER�
DWOLNLPR�YLHWRV� �OLHWXYLǐ� LU� DQJOǐ� NDOED�� LU� DXWRULDXV�� VX� NXULXR� EǌWǐ� JDOLPD�
Y\NG\WL� VXVLUDãLQơMLPą�� WLNVOXV� DGUHVDV� �QXURGDQW� SDãWR� LQGHNVą�� WHOHIRQą��
IDNVą�� HO�� SDãWą��� 7DLS� SDW� WXUL� EǌWL� VDQWUDXND� LU� UDNWDåRGåLDL� OLHWXYLǐ� NDOED�
EHL�VDQWUDXND�LU�UDNWDåRGåLDL�DQJOǐ�NDOED��3R�DSåYDOJLQLR�VWUDLSVQLR�WXUL�EǌWL�
QDXGRWRV�OLWHUDWǌURV�VąUDãDV��

/HQWHOơV�LU�LOLXVWUDFLMRV
.LHNYLHQD�OHQWHOơ�QXPHUXRMDPD�SDJDO�HLOLãNXPą�WHNVWH��,OLXVWUDFLMRV�WXUL�

EǌWL� WLQNDPRV� NRN\EơV�� .LHNYLHQD� OHQWHOơ�� LOLXVWUDFLMD� �IRWRQXRWUDXND�� WXUL�
VDYR� SDYDGLQLPą��7HNVWH� SDå\PLPRV� YLHWRV�� NXU�� DXWRULDXV� QXRPRQH�� WXUơWǐ�
EǌWL�OHQWHOơV��SLHãLQLDL��JUD¿NDL��QXRWUDXNRV��

6XWUXPSLQLPDL
6WUDLSVQLR� SDYDGLQLPXRVH� QHWXUơWǐ� EǌWL� WUXPSLQLPǐ�� -HL� åRGåLDL�

WUXPSLQDPL��SLUPą�NDUWą�WXUL�EǌWL�SDUDã\WL�YLVL�åRGåLDL��R�VDQWUXPSD�QXURGRPD�
VNOLDXVWHOLXRVH��SY]���/LHWXYRV�ELRORJLQơV�SVLFKLDWULMRV�GUDXJLMD��/%3'��

/LWHUDWǌUD
/LWHUDWǌURV�VąUDãH�SDWHLNLDPL�WLN�WHNVWH�FLWXRMDPL�ãDOWLQLDL��-LV�VSDXVGLQDPDV�

RULJLQDOR�NDOED�LU�QXPHUXRMDPDV�SDJDO�FLWDYLPR�WHNVWH�HLOLãNXPą��/LWHUDWǌURV�
ãDOWLQLR� QXPHULV� WHNVWH� QXURGRPDV� ODXåWLQLXRVH� VNOLDXVWXRVH�� 8å� OLWHUDWǌURV�
VąUDãR�WLNVOXPą�DWVDNR�DXWRULXV�

/LWHUDWǌURV�ãDOWLQLǐ�SDWHLNLPR�SDY\]GåLDL�
6WUDLSVQLV�
��� 3ǌUDV�'��9DLNǐ� SVLFKLNRV� VXWULNLPǐ� J\G\PDV�� XQLYHUVLWHWLQLR� YDLNǐ�

SVLFKLQơV� VYHLNDWRV�FHQWUR�SDWLUWLV� ���$FWD�0HGLFD�/LWXDQLFD��±�������YRO�����
S����±���

-HL� DXWRULǐ� GDXJLDX� QHL� SHQNL�� QXURGRPL� WU\V� DXWRULDL�� %DUU� :�%���
$VKWDUL�0���%LOGHU�5�0��HW�DO�

.Q\JD�
���.ULNãþLǌQDV�$��1HXUR]ơ��±�9LOQLXV��Ä$YLFHQD³�������
6WUDLSVQLǐ�ULQNLQ\V�
���+HJPDQ�0�5���6FKLIIHU�&�$��3ODWHOHW�WUDQVIXVLRQ�WR�SDWLHQWV�UHFHLYLQJ�

FKHPRWKHUDS\�� ,Q�� 5RVVH� (�&��� 6LPRQ� 7�/��� 0RVV� *�6��� *RXOG� 6�$�� �HGV����
3ULQFLSOHV�RI�WUDQVIXVLRQ�PHGLFLQH���QG�HG��±�%DOWLPRUH��:LOOLDPV�	�:LONLQV��
������S�����±����

6WUDLSVQLǐ�UDQNUDãþLDL�SDWHLNLDPL�HO��SDãWX��DXUHOLMD#NWO�PLL�OW

,Q� WKH� -RXUQDO� Ä%LRORJLQơ� SVLFKLDWULMD� LU� SVLFKRIDUPDNRORJLMD³�
�Ä%LRORJLFDO� 3V\FKLDWU\� DQG� 3V\FKRSKDUPDFRORJ\³�� ZH� SXEOLVK� WKH�
RULJLQDO� FOLQLFDO� DQG� H[SHULPHQWDO� DUWLFOHV�� UHYLHZV�� FDVH� UHSRUWV� DQG�
OHWWHUV�WR�HGLWRUV�LQ�WKH�¿HOG�RI�ELRORJLFDO�SV\FKLDWU\��EHKDYLRUDO�PHGLFLQH�
DQG� SV\FKRSKDUPDFRORJ\�� :H� GR� QRW� SXEOLVK� WKH� DUWLFOHV� IURP� RWKHU�
VFLHQWL¿FDO�-RXUQDOV��H[FHSW� LI� WKHVH�KDYH�EHHQ�WKH�WKHVHV��$OO�VXEPLWWHG�
SDSHUV�DQG��UHYLHZV�DUH�UHYLHZHG�E\�(GLWRULDO�%RDUG�DQG�E\�WKH�([SHUWV�
RI�VSHFLDO�¿HOGV�RI�PHGLFLQH�

,16758&7,216�)25�$87+256
5HTXLUHPHQWV�IRU�3DSHUV
6XEPLWWHG�PDQXVFULSWV�PXVW�EH�LQ�(QJOLVK��ZLWK�WKH�6XPPDU\�DQG�.H\�

ZRUGV�LQ�(QJOLVK�
7KH�6WUXFWXUH�RI�WKH�3DSHU
7KH�PDQXVFULSW� RI� WKH� RULJLQDO� UHVHDUFK� SDSHU� VKHOO� FRQWDLQ� IROORZLQJ�

VHFWLRQV�� 7LWOH� SDJH�� 6XPPDU\� ZLWK� .H\� ZRUGV�� ,QWURGXFWLRQ�� 6XEMHFWV�
�0DWHULDOV��DQG�0HWKRGV��5HVXOWV��'LVFXVVLRQ��&RQFOXVLRQV�DQG�5HIHUHQFHV��
DOVR�7DEOHV�DQG�,OOXVWUDWLRQV�

7KH�PDQXVFULSW��LQFOXGLQJ�WDEOHV��LOOXVWUDWLRQV��HWF��PXVW�QRW�H[FHHG����
���� FKDUDFWHUV� �ZLWKRXW� VSDFHV��� 6XPPDU\�PXVW� FRQWDLQ� QRW� OHVV� WKDQ� ����
FKDUDFWHUV��ZLWKRXW�VSDFHV��� WKH� OLVW�RI�5HIHUHQFHV�PXVW�QRW�H[FHHG����FLWHG�
VRXUFHV�

7KH�PDQXVFULSW�PXVW�EH�VXEPLWWHG�RQO\�E\�H�PDLO��RQ�06�:RUG�IRUPDW��
7KHUH�PXVW�EH�WZR�YHUVLRQV�RI�PDQXVFULSW��RQH�RI�WKHP�PXVW�EH�ZLWKRXW�WKH�
1DPHV�DQG�)DPLO\�QDPHV�RI�$XWKRUV�DQG�1DPHV�RI�WKH�,QVWLWXWLRQV��7KH�WLWOH�
RI�WKH�SDSHU��6XPPDU\�DQG�.H\�ZRUGV�ZLOO�EH�WUDQVODWHG�LQWR�/LWKXDQLDQ�E\�
3XEOLVKHU�

7KH�IRUP�RI�5HYLHZ�3DSHU�FKRRVHV�WKH�$XWKRU��,WµV�QHFHVVDU\�WR�LQGLFDWH��
WKDW�LW�LV�D�5HYLHZ�3DSHU��7KHUH�PXVW�EH�D�6XPPDU\��.H\�ZRUGV�DQG�5HIHUHQFHV�
LQ�WKH�5HYLHZ�SDSHU�

7KH�7LWOH�3DJH
7LWOH�3DJH�VKHOO�LQFOXGH�WKH�7LWOH�RI�DQ�DUWLFOH��WKH�1DPH�V��DQG�)DPLO\�

QDPH� RI� WKH�$XWKRU�V��� WKHLU� DI¿OLDWLRQV�� WKH� 1DPH� RI� ,QVWLWXWLRQ�V��� ZKHUH�
WKH� ZRUN� KDV� EHHQ� DFFRPSOLVKHG�� DQG� DOVR� WKH� FRUUHFW�$GGUHVV� �]LS� FRGH��
WHOHSKRQH��ID[��H�PDLO��RI�WKH�&RUUHVSRQGLQJ�$XWKRU�

7DEOHV�DQG�,OOXVWUDWLRQV
(DFK�WDEOH�PXVW�KDYH�WKH�FXUUHQW�QXPEHU�DQG�WKH�7LWOH��7KH�,OOXVWUDWLRQV�

PXVW� EH� VXLWDEOH� IRU�3ULQWLQJ��$OO� ,OOXVWUDWLRQV�PXVW� KDYH� WKH�7LWOH� DQG� DOVR�
PXVW� EH� LQGLFDWHG� ZKHUH� WKH� 7DEOHV�� WKH� 3LFWXUHV�� WKH� 3KRWRV�� HWF� PXVW� EH�
LQVHUWHG�LQWR�WKH�WH[W�

$EEUHYLDWLRQV
7KHUH�PXVW�EH�QR�DEEUHYLDWLRQV�LQ�WKH�7LWOH�RI�DQ�$UWLFOH��,I� WKH�ZRUGV�

DUH�DEEUHYLDWHG��DW� WKH�¿UVW� WLPH�� WKHUH�PXVW�EH�ZULWWHQ�ZKROH�ZRUG�DQG� WKH�
DEEUHYLDWLRQ�PXVW�EH�LQGLFDWHG�LQ�WKH�EUDFHV��IRU�H[DPSOH��/LWKXDQLDQ�6RFLHW\�
RI�%LRORJLFDO�3V\FKLDWU\��/6%3��

5HIHUHQFHV
2QO\� WKH� FLWHG� VRXUFHV� LQ� WKH� WH[W� VKRXOG� EH� SUHVHQWHG� LQ� WKH� /LVW� RI�

5HIHUHQFHV�� 5HIHUHQFHV�PXVW� EH� QXPEHUHG� E\� WKH� FLWDWLRQ� VHTXHQFH� LQ� WKH�
WH[W��,Q�WKH�WH[W�WKH�QXPEHU�RI�WKH�UHIHUHQFH�PXVW�EH�LQGLFDWHG�LQ�WKH�VTXDUH�
EUDFNHWV��)RU�WKH�DFFXUDF\�RI�WKH�/LVW�RI�5HIHUHQFHV�LV��DUH��UHVSRQVLEOH�$XWKRU�
�V��RI�WKH�DUWLFOH�

([DPSOHV�RI�WKH�5HIHUHQFHV�
7KH�DUWLFOH�
,I� WKHUH� DUH�PRUH� WKDQ��� DXWKRUV�� WKHUH�PXVW� EH� LQGLFDWHG� RQO\�¿UVW�

WKUHH�� IROORZHG� E\� HW� DO���%DUU�:�%���$VKWDUL�0��� %LOGHU� 5�0�� HW� DO�� %UDLQ�
PRUSKRPHWULF� FRPSDULVRQ�RI�¿UVW� HSLVRGH� VFKL]RSKUHQLD� DQG� WHPSRUDO� OREH�
HSLOHSV\����%U��-��3V\FKLDWU\��±�������YRO�������S�����±����

7KH�ERRN�
%D]LUH� 6�� 3V\FKRWURSLF� 'UXJ� 'LUHFWRU\�� ±� 6DOLVEXU\�� )LYHSLQ�

3XEOLVKLQJ�/LPLWHG�������
7KH�&ROOHFWLRQ�RI�$UWLFOHV�
+HJPDQ�0�5���6FKLIIHU�&�$��3ODWHOHW�WUDQVIXVLRQ�WR�SDWLHQWV�UHFHLYLQJ�

FKHPRWKHUDS\��,Q��5RVVH�(�&���6LPRQ�7�/���0RVV�*�6���*RXOG�6�$���HGV����
3ULQFLSOHV� RI� WUDQVIXVLRQ� PHGLFLQH�� �QG� HG�� ±� %DOWLPRUH�� :LOOLDPV� 	�
:LONLQV��������S�����±����

7KH�3DSHUV�PXVW�EH�VXEPLWWHG�WR��DXUHOLMD#NWO�PLL�OW

,QIRUPDFLMD�DXWRULDPV
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