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$FHVW UDSRUW FRQΌLQH GDWH JHQHWLFH FX FDUDFWHU SHUVRQDO FH YRU IL WUDWDWH FX
FRQILGHQΌLDOLWDWH�



6758&785$�Ή,�)81&,$
086&8/$5Ă
$FHVW�FDSLWRO�GHVFULH�VWUXFWXUD�FHOXOHORU�PXVFXODUH�ΊL�DQDOL]HD]ă
WDOHQWXO�GYV��JHQHWLF�SHQWUX�ULGLFDUHD�GH�JUHXWăΌL�ΊL�VSRUWXUL�GH
DQGXUDQΌă�

��'LVSXL�GH�XQ�WDOHQW�JHQHWLF�SHQWUX�ULGLFDUHD�GH�JUHXWăΌL�VDX�VSRUWXUL
GH�DQGXUDQΌă"
��&DUH�HVWH�VWUXFWXUD�ILEUHL�GYV��PXVFXODUH"



63257�&203(7,7,9

*HQD�VSRUWXULORU����$&71��613�UV�������
)LEUHOH PXVFXODUH XPDQH SRW IL FODVLILFDWH vQ GRXă FDWHJRULL� ÌQ SULPXO UkQG� H[LVWă DΊD�QXPLWHOH
ILEUH PXVFXODUH �URΊLL� �FX FRQWUDFΌLH OHQWă�� FDUH VXQW ELQH DOLPHQWDWH FX VkQJH� ΊL� SULQ XUPDUH�
VXQW DVLJXUDWH vQ PRG RSWLP FX R[LJHQ� &D DWDUH� DFHVWHD RERVHVF PDL OHQW� IDSW FH SUH]LQWă XQ
HIHFW SR]LWLY DVXSUD DFWLYLWăΌLL SHUVHYHUHQWH� $FHVWH ILEUH PXVFXODUH VXQW� FX WRDWH DFHVWHD�
OHQWH ΊL QX JHQHUHD]ă IRUΌH PDUL� SULQ XUPDUH� SUH]LQWă XQ GH]DYDQWDM vQ FD]XO PLΊFăULORU UDSLGH
ΊL SXWHUQLFH� $O GRLOHD WLS VXQW ILEUHOH PXVFXODUH �DOEH� �FX FRQWUDFΌLH UDSLGă�� FDUH VXQW PDL
SXΌLQ DOLPHQWDWH FX VkQJH� ΊL� SULQ XUPDUH� RERVHVF PDL UHSHGH� GDU UHDFΌLRQHD]ă PDL UDSLG ΊL
JHQHUHD]ă IRUΌH PDL PDUL� $FHDVWă SURSULHWDWH IDFH FD DFHVWH ILEUH Vă ILH SXWHUQLFH ΊL Vă ILH
LPSOLFDWH�vQ�PLΊFăUL�UDSLGH�SXWHUQLFH�

*HQD $&71� HVWH DFWLYă QXPDL vQ ILEUHOH PXVFXODUH �DOEH�� FX FRQWUDFΌLH UDSLGă ΊL MRDFă XQ URO
LPSRUWDQW vQ IXQFΌLD DFHVWRUD� &X WRDWH DFHVWHD� UHVSHFWLYD JHQă HVWH DGHVHD LQDFWLYă GLQ FDX]D
XQHL PXWDΌLL JHQHWLFH FDUH UHGXFH IXQFΌLD ILEUHORU PXVFXODUH DOEH ΊL DVWIHO� IRUΌD FX PLΊFăUL
UDSLGH� )LEUHOH PXVFXODUH URΊLL VSRUHVF YLWDOLWDWHD PXΊFKLORU� 'HRDUHFH ILHFDUH LQGLYLG SUH]LQWă
GRXă�JHQH�GH�DFHVW�WLS��VXQW�SRVLELOH�XUPăWRDUHOH�FRPELQDΌLL�GH�JHQH�

‰��$1'85$1Ă���$PEHOH�JHQH�VXQW�,1$&7,9$(�ΊL�QX�SURGXF�SURWHLQD�$&71�������GLQ�SRSXODΌLH�
‰��)25Ă���8QD�GLQWUH�JHQH�HVWH�$&7,9Ă�ΊL�SURGXFH�SURWHLQD�$&71�������GLQ�SRSXODΌLH�
‰��)25Ă���$PEHOH�JHQH�VXQW�$&7,9(�ΊL�SURGXF�SURWHLQD�$&71�������GLQ�SRSXODΌLH�

����7UăVăWXUL�JHQHWLFH
�6<0%2/ �UV�1&%, �32/,025),60 �*(127,3
�$&71� �UV������� �&!7 �7�7

/HJHQGă� UV1&%,V  QXPăUXO GH YDULDΌLL JHQHWLFH GLQ ED]D GH GDWH� 3ROLPRUILVPXO  WLSXO GH PRGLILFDUH
JHQHWLFă��*HQRWLS� �UH]XOWDWXO�JHQHWLF�GH�ODERUDWRU

5H]XOWDWXO�GXPQHDYRDVWUă
3URJUDPDUHD�JHQHWLFă�D�ILEUHORU�GYV��PXVFXODUH
��
�$1'85$1Ă
������SRSXODΌLHL�

�
387(5(

������SRSXODΌLHL�

�
387(5(

�����SRSXODΌLHL�

s

$PEHOH JHQH VXQW LQDFWLYH ΊL DVWIHO� ILEUHOH PXVFXODUH QX SURGXF SURWHLQH PXVFXODUH DOID
DFWLQLQă �� $FHVW OXFUX IDFH FD ILEUHOH Vă ILH OXQJL ΊL VXEΌLUL� IDSW FH HVWH EHQHILF SHQWUX DSRUWXO
GH R[LJHQ GLQ WLPSXO H[HUFLΌLLORU IL]LF GH DQGXUDQΌă� &D GH]DYDQWDM� DFHVWH ILEUH QX VXQW FDSDELOH
Vă�SURGXFă�IRUΌH�SXWHUQLFH�ΊL�UDSLGH�
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63257�&203(7,7,9

*HQD�VSRUWXULORU����$&(�613�UV��������
(Q]LPD XPDQă� �HQ]LPD GH FRQYHUVLH DQJLRWHQ]LQă�� GHQXPLWă� GH DVHPHQHD� $&(� MRDFă XQ URO
LPSRUWDQW vQ UHJODUHD WHQVLXQLL DUWHULDOH� 3URGXFHUHD DFHVWHL HQ]LPH HVWH FRQWURODWă GH JHQD
$&( �JHQD VSRUWXULORU ��� FDUH VH vQWkOQHΊWH vQ GRXă IRUPH� 3H GH R SDUWH� H[LVWă YDULDQWD
VSRUWXULORU GH DQGXUDQΌă D JHQHL $&(� FDUH DUH XQ HIHFW SR]LWLY DVXSUD UH]LVWHQΌHL PXVFXODWXULL�
IUHFYHQW vQWkOQLWă OD DOHUJăWRULL PDUDWRQLΊWL GH HOLWă� $ GRXD IRUPă HVWH IRUPD GH IRUΌă D JHQHL
$&(� FHHD FH IDFH FD PXΊFKLL Vă ILH PDL DGDSWDΌL VSRUWXULORU GH IRUΌă ΊL VSULQW� 3HQWUX Fă ILHFDUH
LQGLYLG�SUH]LQWă�GRXă�JHQH�GH�DFHVW�WLS��VXQW�SRVLELOH�XUPăWRDUHOH�FRPELQDΌLL�GH�JHQH�

‰��$1'85$1Ă���$PEHOH�JHQH�VXQW�YDULDQWH�GH�DQGXUDQΌă������GLQ�SRSXODΌLH�
‰��$1'85$1Ă���2�JHQă�HVWH�YDULDQWă�GH�DQGXUDQΌă��FHDODOWă�HVWH�YDULDQWă�GH�IRUΌă������GLQ
SRSXODΌLH�
‰��)25Ă���$PEHOH�JHQH�VXQW�YDULDQWH�GH�IRUΌă������GLQ�SRSXODΌLH�

����7UăVăWXUL�JHQHWLFH
�6<0%2/ �UV�1&%, �32/,025),60 �*(127,3
�$&( �UV������� �,QV!'HO �'HO�'HO

/HJHQGă� UV1&%,V  QXPăUXO GH YDULDΌLL JHQHWLFH GLQ ED]D GH GDWH� 3ROLPRUILVPXO  WLSXO GH PRGLILFDUH
JHQHWLFă��*HQRWLS� �UH]XOWDWXO�JHQHWLF�GH�ODERUDWRU

5H]XOWDWXO�GXPQHDYRDVWUă
3UHGLVSR]LΌLD�JHQHWLFă
��
�$1'85$1Ă
������SRSXODΌLHL�

�
$1'85$1Ă

������SRSXODΌLHL�

�
387(5(

�����SRSXODΌLHL�

s

$PEHOH GYV� JHQH VXQW GLQ WLSXO RULHQWDW VSUH IRUΌă� $FHVW SURILO JHQHWLF HVWH FHO PDL DGDSWDW
VSRUWXULORU RULHQWDWH VSUH YLWH]ă ΊL VSUH SXWHUH ΊL SUH]LQWă XQ DQXPLW KDQGLFDS SHQWUX
VSRUWXULOH�GH�DQGXUDQΌă�
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Ή7,,1Ă

3HUIRUPDQΌă�DWOHWLFă
����(Q]LPD�GH�FRQYHUVLH�DQJLRWHQ]LQă���$&(��UV��������
��(Q]LPD GH FRQYHUVLH D DQJLRWHQ]LQHL� VDX �$&(� PăUHΊWH vQ PRG LQGLUHFW WHQVLXQHD DUWHULDOă� SURYRFkQG FRQWUDFWDUHD YDVHORU GH
VkQJH� $FHDVWD VH UHDOL]HD]ă SULQ FRQYHUVLD DQJLRWHQ]LQHL , vQ DQJLRWHQ]LQă ,,� FDUH FRQVWUDFWă YDVHOH� 'LQ DFHVW PRWLY� SHQWUX
VFăGHUHD WHQVLXQLL DUWHULDOH VXQW DGPLQLVWUDWH PHGLFDPHQWH FXQRVFXWH FD LQKLELWRUL DL (&$ � 6WXGLLOH DX LQGLFDW R OHJăWXUă GH
FDX]DOLWDWH�vQWUH�YDULDΌLLOH�JHQHWLFH�GLQ�DFHDVWă�JHQă�ΊL�SHUIRUPDQΌHOH�VSRUWLYH�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
� �,QV�,QV ���� ��7DOHQWXO�JHQHWLF�SHQWUX�VSRUWXUL�GH�DQGXUDQΌă
� �,QV�'HO ���� ��7DOHQWXO�HFKLOLEUDW�JHQHWLF�SHQWUX�VSRUWXUL�GH�DQGXUDQΌă�ΊL�IRUΌă
�; �'HO�'HO ���� ��7DOHQWXO�JHQHWLF�RULHQWDW�FăWUH�VSRUWXULOH�GH�IRUΌă

����5HIHULQΌH
��6FDQDYLQL '� %HUQDUGL )� &DVWROGL (� &RQFRQL ) 	 0D]]RQL * ������� ,QFUHDVHG IUHTXHQF\ RI WKH KRPR]\JRXV ,, $&( JHQRW\SH LQ ,WDOLDQ 2O\PSLF
HQGXUDQFH�DWKOHWHV��(XU�-�+XP�*HQHW��������±����

��$OYDUH] 5� 7HUUDGRV 1� 2UWRODQR 5� ,JOHVLDV�&XEHUR *� 5HJXHUR -5� %DWDOOD $� &RUWLQD $� )HUQDQGH]�*DUFLD %� 5RGULJXH] &� %UDJD 6� $OYDUH] 9 	 &RWR (
��������*HQHWLF�YDULDWLRQ�LQ�WKH�UHQLQ�DQJLRWHQVLQ�V\VWHP�DQG�DWKOHWLF�SHUIRUPDQFH��(XU�-�$SSO�3K\VLRO��������±����

��&ROOLQV 0� ;HQRSKRQWRV 6/� &DULRORX 0$� 0RNRQH **� +XGVRQ '(� $QDVWDVLDGHV / 	 1RDNHV 7' ������� 7KH $&( JHQH DQG HQGXUDQFH SHUIRUPDQFH
GXULQJ�WKH�6RXWK�$IULFDQ�,URQPDQ�7ULDWKORQV��0HG�6FL�6SRUWV�([HUF���������±�����

��*D\DJD\ *� <X %� +DPEO\ %� %RVWRQ 7� +DKQ $� &HOHUPDMHU '6 	 7UHQW 5- ������� (OLWH HQGXUDQFH DWKOHWHV DQG WKH $&( , DOOHOH ± WKH UROH RI JHQHV LQ
DWKOHWLF�SHUIRUPDQFH��+XP�*HQHW��������±���

��1D]DURY ,%� :RRGV '5� 0RQWJRPHU\ +(� 6KQHLGHU 29� .D]DNRY 9,� 7RPLOLQ 19 	 5RJR]NLQ 9$ ������� 7KH DQJLRWHQVLQ FRQYHUWLQJ HQ]\PH ,�'
SRO\PRUSKLVP�LQ�5XVVLDQ�DWKOHWHV��(XU�-�+XP�*HQHW�������±����
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$%625%,(�'(�2;,*(1��92�PD[�
&DSDFLWDWHD�GYV��JHQHWLFă�GH�D�DEVRUEL�R[LJHQXO�SULQ�SOăPkQL�ΊL�GH�D�O
WUDQVSRUWD�OD�PXΊFKLL�FRUHVSXQ]ăWRUL�

��0DQLIHVWDΌL�R�SUHGLVSR]LΌLH�JHQHWLFă�FH�FRQVWă�GLQWU�R�DEVRUEΌLH�PDL
PDUH�GH�R[LJHQ"
��&XP�VH�SRDWH�FDOFXOD�QLYHOXO�92�PD["
��&XP�SRDWH�IL�VSRULW�QLYHOXO�92�PD["



92�PD[

$EVRUEΌLH�PD[LPă�GH�R[LJHQ
&HOXOHOH DX QHYRLH GH R DQXPLWă FDQWLWDWH GH R[LJHQ SH FDUH RUJDQLVPXO vO REΌLQH GLQ DHU
SHQWUX WUDQVIRUPDUHD HQHUJLHL FLQHWLFH� 2UJDQLVPXO DUH QHYRLH GH PDL PXOWă HQHUJLH ΊL�
SULQ XUPDUH� GH PDL PXOW R[LJHQ vQ WLPSXO H[HUFLΌLLORU IL]LFH� PRWLY SHQWUX FDUH�
UHVSLUDΌLD�HVWH�DFFHOHUDWă�vQ�WLPSXO�H[HUFLΌLXOXL�IL]LF�

ÌQ FD]XO vQ FDUH QX H[LVWă VXILFLHQW R[LJHQ vQ FHOXOH� FRQYHUVLD HQHUJLHL HVWH vQFHWLQLWă ΊL
SHUIRUPDQΌD VFDGH� &DSDFLWDWHD GH D DEVRUEL R[LJHQXO SULQ SOăPkQL ΊL GH D�O WUDQVSRUWD DSRL OD
PXΊFKLL FRUHVSXQ]ăWRUL VH QXPHΊWH 92�PD[� $FHDVWă YDORDUH SRDWH IL PăULWă SULQWU�XQ
DQWUHQDPHQW RSWLP GH DQGXUDQΌă� &X WRDWH DFHVWHD� H[LVWă DQXPLWH YDULDΌLL JHQHWLFH FDUH
VSRUHVF QLYHOXO 92�PD[� vQ PRG FRQVLGHUDELO ΊL� SULQ XUPDUH� FUHD]ă XQ SXQFW GH SRUQLUH PDL
EXQ��IăUă�DQWUHQDPHQW�IL]LF�

����7UăVăWXUL�JHQHWLFH
�6<0%2/ �UV�1&%, �32/,025),60 �*(127,3
�15)�� �UV������� �$!* �*�*
�9(*) �UV������� �&!* �*�*
�$'5%� �UV������� �&!* �&�*
�$'5%� �UV������� �&!* �$�*
�&53 �UV������� �$!& �&�&

/HJHQGă� UV1&%,V  QXPăUXO GH YDULDΌLL JHQHWLFH GLQ ED]D GH GDWH� 3ROLPRUILVPXO  WLSXO GH PRGLILFDUH
JHQHWLFă��*HQRWLS� �UH]XOWDWXO�JHQHWLF�GH�ODERUDWRU
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5H]XPDWXO�HIHFWHORU
‰��&DSDFLWDWHD�GH�DEVRUEΌLH�PD[LPă�GH�R[LJHQ�D�RUJDQLVPXOXL�GYV��HVWH�PDL�PDUH�GHFkW�D
PHGLHL�SRSXODΌLHL

3UHGLVSR]LΌLD�GYV��SHQWUX�DEVRUEΌLD�PD[LPă�GH�R[LJHQ��
�6&Ă=87

�
0(',(

�
0$,�5,',&$7

s
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5Ă63816�Ή,�/(=,81(
,1)/$0$725,(
$QXPLWH�JHQH�FRQWUROHD]ă�DJUHVLYLWDWHD�VLVWHPXOXL�LPXQLWDU�ΊL�SRW
GXFH�OD�XQ�ULVF�VSRULW�GH�DFFLGHQWDUH��$FHVW�FDSLWRO�GHVFULH
UăVSXQVXULOH�LQIODPDWRULL�ΊL�DQDOL]HD]ă�ULVFXO�GH�DFFLGHQWDUH�

��&kW�GH�DJUHVLYH�VXQW�UăVSXQVXULOH�GYV��LQIODPDWRULL"
��3UH]HQWDΌL�XQ�ULVF�PDL�ULGLFDW�GH�DFFLGHQWDUH"



,1)/$0$,(

5ăVSXQVXULOH�LQIODPDWRULL�ΊL�ULVFXO�GH
DFFLGHQWDUH��
ÌQ WLPSXO H[HUFLΌLLORU IL]LFH H[FHVLYH� ΌHVXWXO HVWH XΊRU GHWHULRUDW vQ PDL PXOWH ORFXUL� ÌQ
PRG QRUPDO� VLVWHPXO LPXQLWDU UHFXQRDΊWH DFHVW OXFUX FD SH XQ SURFHV QRUPDO ΊL DFROR
QX DSDUH QLFLR LQIODPDΌLH VDX XPIOăWXUă� 6LVWHPXO LPXQLWDU UHDFΌLRQHD]ă QXPDL OD
OH]DUHD�JUDYă�ΊL�DVWIHO�VH�SURGXFH�XPIODUHD�JOH]QHL�

$QXPLWH JHQH FRQWUROHD]ă DJUHVLYLWDWHD VLVWHPXOXL LPXQLWDU� 3ULQ XUPDUH� vQ XQHOH FD]XUL�
OH]LXQLOH XΊRDUH DOH ΌHVXWXOXL VXUYHQLWH vQ XUPD XQHL DFWLYLWăΌL VSRUWLYH SRW GXFH OD R LQIODPDΌLH
H[FHVLY GH DJUHVLYă� FDUH QX GHFODQΊHD]ă QLFLR XPIOăWXUă DSDUHQWă� GDU SURYRDFă OH]LXQL
H[FHVLYH OD QLYHOXO ΌHVXWXOXL� 3ULQ XUPDUH� OH]LXQLOH WHQGRQXOXL �GH RELFHL� WHQGRQXO OXL $KLOH VDX
WHQGRDQHOH�GLQ�JHQXQFKL��VH�SRW�SURGXFH�vQWU�R�SHULRDGă�PDL�OXQJă�GH�WLPS�

����7UăVăWXUL�JHQHWLFH
�6<0%2/ �UV�1&%, �32/,025),60 �*(127,3
�,/�51 �UV������ �&!7 �7�7
�,/� �UV������� �*!& �&�&
�71)D �UV������� �*!$ �*�*
�*')� �UV������ �*!$ �*�*
�&2/�$� �UV����� �7!& �7�7
�,/��5 �UV������� �$!& �$�$
�&RO�$� �UV������� �*!7 �7�7
�&53 �UV������� �$!& �&�&

/HJHQGă� UV1&%,V  QXPăUXO GH YDULDΌLL JHQHWLFH GLQ ED]D GH GDWH� 3ROLPRUILVPXO  WLSXO GH PRGLILFDUH
JHQHWLFă��*HQRWLS� �UH]XOWDWXO�JHQHWLF�GH�ODERUDWRU
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5H]XPDWXO�HIHFWHORU
‰��$JUHVLYLWDWHD�UăVSXQVXULORU�GYV��LQIODPDWRULL�HVWH�ULGLFDWă
‰��3UH]HQWDΌL�R�DQXPLWă�SURWHFΌLH�vPSRWULYD�OH]LXQLORU

$JUHVLYLWDWHD�UăVSXQVXULORU�GYV��LQIODPDWRULL��
�6&Ă=87

�
5,6&�2%,Ή18,7

�
0$,�5,',&$7

s

5LVFXO�GYV��GH�UăQLUH��
�3527(&,(

�
1250$/

�
6325,7

s

 

 

 

 

 

 

 

 

 

���������



Ή7,,1Ă

,QIODPDΌLH�ΊL�ULVF�GH�UăQLUH
����

����,/����LQWHUOHXNLQD����UV��������
��,QWHUOHXNLQD � HVWH R FLWRFLQă SURLQIODPDWRDUH ΊL HVWH R SDUWH HVHQΌLDOă D UăVSXQVXOXL LPXQ OD SURFHVHOH LQIODPDWRULL�
3ROLPRUILVPXO UV������� FRQVWă vQ SURPRWRUXO JHQHL ΊL PRGLILFă H[SUHVLD FLWRFLQHORU� 2DPHQLL FDUH SUH]LQWă DOHOH & PDQLIHVWă R
DFWLYLWDWH�&.�VSRULWă�GXSă�XQ�DQWUHQDPHQW�LQWHQV�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
� �*�* ���� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH
� �*�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH
�; �&�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH

����5HIHULQΌH
��<DPLQ & HW DO� ,/� ������ DQG 71)$ ������ SURPRWHU SRO\PRUSKLVPV DUH DVVRFLDWHG ZLWK V\VWHPLF FUHDWLQH NLQDVH UHVSRQVH WR HFFHQWULF H[HUFLVH� (XU -
$SSO�3K\VLRO�������2FW���������������

��+XXVNRQHQ $ HW DO� $ FRPPRQ YDULDWLRQ LQ WKH SURPRWHU UHJLRQ RI LQWHUOHXNLQ�� JHQH VKRZV DVVRFLDWLRQ ZLWK H[HUFLVH SHUIRUPDQFH� - 6SRUWV 6FL 0HG�
�����-XQ��������������

��+HOJH�-:�HW�DO��7KH�HIIHFW�RI�JUDGHG�H[HUFLVH�RQ�,/���UHOHDVH�DQG�JOXFRVH�XSWDNH�LQ�KXPDQ�VNHOHWDO�PXVFOH��-�3K\VLRO�������-DQ��������3W������������

��0DIIXOOL�1�HW�DO��7KH�JHQHWLFV�RI�VSRUWV�LQMXULHV�DQG�DWKOHWLF�SHUIRUPDQFH��0XVFOHV�/LJDPHQWV�7HQGRQV�-�������$XJ����������������

����

����71)�Į���IDFWRU�GH�QHFUR]ă�D�WXPRULL�D��VXSHUIDPLOLH�71)��PHPEUX�����UV��������
��)DFWRUXO GH QHFUR]ă D WXPRULL �71) VDX 71)�Į� HVWH R FLWRFLQă D VLVWHPXOXL LPXQLWDU XPDQ� FH UHJOHD]ă DFWLYLWDWHD FHOXOHORU LPXQH�
71) UHJOHD]ă DSRSWR]D� SUROLIHUDUHD FHOXOHORU� GLIHUHQΌLHUHD FHOXODUă ΊL VHFUHΌLD GH GLIHULWH FLWRFLQH� 3ROLPRUILVPXO UV������� GXFH
OD R H[SUHVLH D 71)�D IRDUWH ULGLFDWă� GHFL� OD R FDSDFLWDWH LQIODPDWRULH LQWHQVLILFDWă� 'DV $�$OOHO LVW DX�HUGHP PLW HLQHU K|KHUHQ
&53�.RQ]HQWUDWLRQ�DVVR]LLHUW�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
�; �*�* ���� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH
� �*�$ ���� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH
� �$�$ ��� ��5LVF�ULGLFDW�GH�LQIODPDUH

����5HIHULQΌH
��/DNND +0 HW DO� 7KH 71)�DOSKD *����$ SRO\PRUSKLVP LV DVVRFLDWHG ZLWK &�UHDFWLYH SURWHLQ OHYHOV� WKH +(5,7$*( )DPLO\ 6WXG\� 9DVFXO 3KDUPDFRO�
�����0D\��������������

��0ROGRYHDQX $, HW DO� ([HUFLVH HOHYDWHV SODVPD OHYHOV EXW QRW JHQH H[SUHVVLRQ RI ,/��EHWD� ,/��� DQG 71)�DOSKD LQ EORRG PRQRQXFOHDU FHOOV� - $SSO
3K\VLRO��������������2FW����������������
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����

����$QWDJRQLVWXO�UHFHSWRUXOXL�LQWHUOHXNLQHL����UV�������
��$QWDJRQLVWXO UHFHSWRUXOXL LQWHUOHXNLQHL�� HVWH LPSOLFDW vQ FRQWUROXO SURFHVHORU LPXQH ΊL LQIODPDWRULL� 3ROLPRUILVPXO UV������
SRDWH�VSRUL�DFWLYLWDWHD�LQIODPDWRULH�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
�; �7�7 ���� ��5LVF�ULGLFDW�GH�LQIODPDUH
� �7�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH
� �&�& ��� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH

����5HIHULQΌH
��:yMWRZLF] $ HW DO� ,/�% DQG '()%� 3RO\PRUSKLVPV ,QFUHDVH 6XVFHSWLELOLW\ WR ,QYDVLYH 0ROG ,QIHFWLRQ $IWHU 6ROLG�2UJDQ 7UDQVSODQWDWLRQ� - ,QIHFW 'LV�
�����0D\��������������������

��,JOHVLDV�/LQDUHV $ HW DO� 3RVWRUWKRGRQWLF H[WHUQDO URRW UHVRUSWLRQ LV DVVRFLDWHG ZLWK ,/� UHFHSWRU DQWDJRQLVW JHQH YDULDWLRQV� 2UDO 'LV� ����
0DU���������������

��;� :X HW DO� ,/�� UHFHSWRU DQWDJRQLVW JHQH DV D SUHGLFWLYH ELRPDUNHU RI SURJUHVVLRQ RI NQHH RVWHRDUWKULWLV LQ D SRSXODWLRQ FRKRUW� 2VWHRDUWKULWLV
&DUWLODJH�������-XO������������±����

����

����&53���3URWHLQă�UHDFWLYă�&��UV��������
��3URWHLQD FRGLILFDWă GH JHQD &53 �SURWHLQD UHDFWLYă &� IDFH SDUWH GLQ SURWHLQHOH GH ID]ă DFXWă ΊL QLYHOXULOH ULGLFDWH GH &53 GLQ
VkQJH SRW IL LGHQWLILFDWH vQ SURFHVHOH LQIODPDWRULL� &53 VH OHDJă GH IRVIRFROLQă FDUH HVWH ORFDOL]DWă SH VXSUDIDΌD FHOXOHORU PRDUWH
VDX FDUH VXQW SH PRDUWH ΊL DFWLYHD]ă VLVWHPXO FRPSOHPHQWDU� VH OHDJă GH IDJRFLWH ΊL GHFODQΊHD]ă R SDUWH D PHFDQLVPXOXL GH
DSăUDUH QHVSHFLILF� &53 HVWH IRORVLW FD PDUNHU DO LQIODPDΌLHL DFXWH� 3ROLPRUILVPXO UV������� HVWH DVRFLDW FX R FRQFHQWUDΌLH PDL
VFă]XWă�GH�&53�vQ�VkQJH�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
� �$�$ ���� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH
� �$�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH
�; �&�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH

����5HIHULQΌH
��2ELVHVDQ 72 HW DO� &�5HDFWLYH 3URWHLQ *HQRW\SHV $IIHFW %DVHOLQH� EXW QRW ([HUFLVH 7UDLQLQJ±,QGXFHG &KDQJHV� LQ &�5HDFWLYH 3URWHLQ /HYHOV�
$UWHULRVFOHU�7KURPE�9DVF�%LRO�������2FW��������������±�����

��1HXEDXHU 2 HW DO� 5HFRYHU\ DIWHU DQ ,URQPDQ WULDWKORQ� VXVWDLQHG LQIODPPDWRU\ UHVSRQVHV DQG PXVFXODU VWUHVV� (XU - $SSO 3K\VLRO� ����
2FW���������������

��3KLOOLSV 7 HW DO� $ GLHWDU\ VXSSOHPHQW DWWHQXDWHV ,/�� DQG &53 DIWHU HFFHQWULF H[HUFLVH LQ XQWUDLQHG PDOHV� 0HG 6FL 6SRUWV ([HUF� ����
'HF���������������
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����

����,/�5���UHFHSWRU�LQWHUOHXNLQă����UV��������
��,QWHUOHXNLQD � HVWH R FLWRFLQă SUR�LQIODPDWRDUH ΊL UHSUH]LQWă R SDUWH HVHQΌLDOă D UăVSXQVXOXL LPXQ OD SURFHVHOH LQIODPDWRULL�
5HFHSWRUXO LQWHUOHXNLQD�� �,/��5� IRUPHD]ă XQ FRPSOH[ ΊL DUH XQ LPSDFW DVXSUD DFWLYLWăΌLL ,/��� 6�D GHPRQVWUDW Fă SROLPRUILVPXO
UV��������DUH�XQ�LPSDFW�DVXSUD�FRQFHQWUDΌLHL�GH�V,/��5�ΊL�,/���ΊL��SULQ�XUPDUH��DVXSUD�UăVSXQVXULORU�LQIODPDWRULL�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
�; �$�$ ���� ��1LFLXQ�ULVF�ULGLFDW�GH�LQIODPDUH
� �$�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH
� �&�& ���� ��5LVF�ULGLFDW�GH�LQIODPDUH

����5HIHULQΌH
��*DOLFLD -& HW DO� 3RO\PRUSKLVPV LQ WKH ,/�� UHFHSWRU �,/��5� JHQH� VWURQJ HYLGHQFH WKDW VHUXP OHYHOV RI VROXEOH ,/��5 DUH JHQHWLFDOO\ LQIOXHQFHG� *HQHV
,PPXQ�������6HS������������

��*UD\ 65 HW DO� 7KH UHVSRQVH RI FLUFXODWLQJ OHYHOV RI WKH LQWHUOHXNLQ���LQWHUOHXNLQ�� UHFHSWRU FRPSOH[ WR H[HUFLVH LQ \RXQJ PHQ� &\WRNLQH� ����
$XJ��������������

��3HGHUVHQ�%.�HW�DO��7KH�PHWDEROLF�UROH�RI�,/���SURGXFHG�GXULQJ�H[HUFLVH��LV�,/���DQ�H[HUFLVH�IDFWRU"�3URF�1XWU�6RF�������0D\�������������

��-RQHV�6$�HW�DO��,/���WUDQVVLJQDOLQJ��WKH�LQ�YLYR�FRQVHTXHQFHV��-�,QWHUIHURQ�&\WRNLQH�5HV�������0D\��������������

��5HLFK 'E ������� +HDOWK� $JLQJ DQG %RG\ &RPSRVLWLRQ �+HDOWK $%&� 6WXG\� $GPL[WXUH PDSSLQJ RI DQ DOOHOH DIIHFWLQJ LQWHUOHXNLQ � VROXEOH UHFHSWRU
DQG�LQWHUOHXNLQ���OHYHOV��$P�-�+XP�*HQHW�����������������

��5REVRQ�$QVOH\ 3 HW DO� ������� 7KH HIIHFW RI FDUERK\GUDWH LQJHVWLRQ RQ SODVPD LQWHUOHXNLQ��� KHSFLGLQ DQG LURQ FRQFHQWUDWLRQV IROORZLQJ SURORQJHG
H[HUFLVH��&\WRNLQH����������������

����

����*')����)DFWRU�GH�'LIHUHQΌLHUH�D�&UHΊWHULL����UV�������
��3URWHLQD FRGLILFDWă GH JHQD *')� �IDFWRU GH FUHΊWHUH�GH GLIHUHQΌLHUH �� HVWH XQ PHPEUX DO VXSHUIDPLOLHL GH IDFWRUL EHWD 7*) ΊL
MRDFă XQ URO YLWDO� UHJXODWRU vQ GH]YROWDUHD ΊL UHSDUDUHD RVXOXL� DUWLFXODΌLHL ΊL ΌHVXWXOXL FRQMXQFWLY� 3ROLPRUILVPXO UV������ GXFH OD R
H[SUHVLH�UHGXVă�D�SURWHLQHL�*')��ΊL�HVWH�DVRFLDW�FX�XQ�ULVF�PDL�ULGLFDW�GH�DFFLGHQWDUH�D�JHQXQFKLXOXL�ΊL�D�WHQGRQXOXL�OXL�$KLOH�

�5(6 �*HQRWLS �323 ����3RVLELOH�UH]XOWDWH
�; �*�* ���� ��1LFLXQ�ULVF�ULGLFDW�GH�DFFLGHQWDUH
� �*�$ ���� ��1LFLXQ�ULVF�ULGLFDW�GH�DFFLGHQWDUH
� �$�$ ���� ��5LVF�ULGLFDW�GH�DFFLGHQWDUH

����5HIHULQΌH
��*H�:�HW�DO��7KH�*')��613�LV�DVVRFLDWHG�ZLWK�PHQLVFXV�LQMXU\�DQG�IXQFWLRQ�UHFRYHU\�LQ�PDOH�&KLQHVH�VROGLHUV��,QW�-�6SRUWV�0HG�������-XQ�������������

��9DOGHV�$0�HW�DO��$VVRFLDWLRQ�RI�WKH�'9:$�DQG�*')��SRO\PRUSKLVPV�ZLWK�RVWHRDUWKULWLV�LQ�8.�SRSXODWLRQV��$QQ�5KHXP�'LV�������'HF����������������

��3RVWKXPXV0 HW DO� &RPSRQHQWV RI WKH WUDQVIRUPLQJ JURZWK IDFWRU�EHWD IDPLO\ DQG WKH SDWKRJHQHVLV RI KXPDQ $FKLOOHV WHQGRQ SDWKRORJ\��D JHQHWLF
DVVRFLDWLRQ�VWXG\��5KHXPDWRORJ\��2[IRUG��������1RY���������������

��0DIIXOOL�1�HW�DO��7KH�JHQHWLFV�RI�VSRUWV�LQMXULHV�DQG�DWKOHWLF�SHUIRUPDQFH��0XVFOHV�/LJDPHQWV�7HQGRQV�-�������$XJ����������������
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