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$JUDGHFLPHQWRV�
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�� 'HXV�� SRU� RIHUHFHU�PH� D� RSRUWXQLGDGH� GH� SURJUHGLU�
SURSLFLDQGR�R�PHX�GHVHQYROYLPHQWR�LQWHOHFWXDO�H�PRUDO��
�
7r��PLQKD�FRPSDQKHLUD��YRFr�p�XPD�GiGLYD�TXH�'HXV�FRORFRX�HP�
PHX�FDPLQKR��
�
.\��REULJDGR�SHOR�DPRU�GHVSUHQGLGR�H�SRU�DFHLWDU�D�DXVrQFLD�GR�
3DSDL���
�
$�PLQKD�0DPmH�� SRU� RIHUHFHU�PH�XPD�HGXFDomR� IXQGDPHQWDGD�
QR�H[HPSOR��
�
$V� PLQKDV� LUPmV� 7DWL� H� /DOi� SHODV� yWLPDV� DUWHV� UHDOL]DGDV� QD�
LQIkQFLD�H�DGROHVFrQFLD����
�
$RV�FXQKDGRV�/HR�H�&OiXGLR�SHOD�FRQYLYrQFLD�KDUP{QLFD��
�
$RV�PHXV�VREULQKRV�7DWi��,JRU�H�<XUL�SHOD�DOHJULD��
�
$�0LQKD�6RJUD�$OLFH�SHOR�DFRQFKHJR�GR�VHX�ODU�H�PHX�6RJUR�=p�
&DLSRUD�SHODV�YLDJHQV�GH�FDPLQKmR�SHOR�0DWR�*URVVR��
�
$R�DPLJR�&ODUR�SHOR�DPRU�H�FDULQKR�TXH�GHGLFD�D�0DPmH��
�
$R� SURIHVVRU�0DGHLUD�� SHOR� H[FHOHQWH� H[HPSOR� GH� HGXFDGRU� H�
KRPHP�GH�EHP��
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$R�PHX�RULHQWDGRU�3URIHVVRU�'U��ÉOYDUR�)UDQFLVFR�%RVFR��7X�pV�
XP�H[HPSOR�GH�SURILVVLRQDO�GH�VXFHVVR�H�XP�H[HPSOR�FRPR�3DL��
�
$RV�3URIHVVRUHV�'RXWRUHV�9DOGLU�*RXYHLD�*DUFLD�H�0DULD�-RVp�
+LWRPL� 1DJDWD� SHOD� DMXGD� FDULQKRVD� QD� PLQKD� IRUPDomR�
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$�WRGRV�PHXV�FROHJDV�GH�'RXWRUDGR�FRP�FDULQKR��
�
$RV�PHXV�DPLJRV�7DWL��0LFKHO�H�)OiYLD�SHOR�DSRLR�HP�PRPHQWRV�
WmR�GLItFHLV��DVVLP�FRPR�R�SUD]HU�GD�FRPSDQKLD�GH�YRFrV���
�
$�81(63�H�WRGR�VHX�FRUSR�DGPLQLVWUDWLYR��3URIHVVRUHV��DOXQRV�H�
HP�HVSHFLDO�D�72'26�RV�DPLJRV�GD�ELEOLRWHFD��
�
$R� 81,9$*�07�� DWUDYpV� GR� FRUSR� JHUHQFLDO� GD� LQVWLWXLomR��
PHXV�FROHJDV��DOXQRV��D�WRGRV�RV�IXQFLRQiULRV��HP�HVSHFLDO��'RQD�
(GQD�H�'RQD�/RXLVH��
�
�6DPLUD�TXH�p�XPD�-yLD�LQHVWLPiYHO��
�
$R� 5HJLV� SHOD� FRUDJHP� H� GHWHUPLQDomR� SULQFLSDOPHQWH� QDV�
KRUDV�PDLV�GLItFHLV�GR�WUDEDOKR��
�
$�*UDFH�SHOD�GLVFLSOLQD�WHQD]�LPSODQWDGD�QR�ODERUDWyULR��
�
$�TXHULGD�3URIHVVRUD�0DULOHLGH�TXH�PH�DVVLVWLX�FRP�FDULQKR�
H� SDFLrQFLD�� UHVJDWDQGR� R� SRGHU� GH� H[SUHVVDU�PH� FRP� D�
HVFULWD��
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� SiJLQD�
$UWLJR� �� ²� (VWXGR� GH� GRLV� PRGHORV� GH� HVWUHVVH� FU{QLFR� QD�
PRGXODomR�GD�SHULRGRQWLWH�LQGX]LGDV�SRU�OLJDGXUD�HP�UDWRV�
�

�

)LJXUD�����)LJXUD�GHPRQVWUDWLYD�GR�GHOLQHDPHQWR�GR�WUDEDOKR� ���
)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GRV�SDUkPHWURV�GH�PHQVXUDomR�
KLVWRPpWULFD�

���

)LJXUD� �� ²� )LJXUD� GHPRQVWUDWLYD� GD� SHULRGRQWLWH� LQGX]LGD� SRU�
OLJDGXUD�QR�JUXSR�GH�HVWUHVVH�ItVLFR�

���

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GD�KHPL���PD[LOD�HVTXHUGD��VHP�
LQGXomR�GH�GRHQoD��

���

�
$UWLJR���²�(IHLWR�GR�HVWUHVVH�FU{QLFR�QD�JUDYLGH]��LQWHUIHULQGR�
QD� SURJUHVVmR� GH� SHULRGRQWLWH� LQGX]LGD� QD� SUROH�� HVWXGR�
KLVWRPpWULFR�HP�UDWRV��
�

�

)LJXUD�����)LJXUD�GHPRQVWUDWLYD�GR�GHOLQHDPHQWR�GR�WUDEDOKR�� ���
)LJXUD� �� �� )LJXUD� GHPRQVWUDWLYD� GD� KLVWRPHWULD� GD� SHUGD� GH�
LQVHUomR�KLVWROyJLFD�H�yVVHD�GRV�ILOKRV�GDV�PmHV�HVWUHVVDGDV�

���

)LJXUD� �� ²� )LJXUD� GHPRQVWUDWLYD� GD� KLVWRPHWULD� GD� PD[LOD�
HVTXHUGD��VHP�LQGXomR�GH�GRHQoD�
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� SiJLQD�
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PRGXODomR�GD�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD�HP�UDWRV��
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� SiJLQD�
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PRGXODomR�GD�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD�HP�UDWRV��
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7DEHOD� �� ²� 7DEHOD� GHPRQVWUDWLYD� GRV� UHVXOWDGRV� GDV� DQiOLVHV�
KLVWRPpWULFDV��
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7DEHOD� �� ²� 7DEHOD� GHPRQVWUDWLYD� GD� FRPSDUDomR� HQWUH� RV� SHVRV�
GRV�yUJmRV�GRV�DQLPDLV��

���

7DEHOD���²�0pGLD�H�'HVYLR�3DGUmR�����HP�JUDPDV�GD�GLIHUHQoD�GR�
SHVR�GRV�DQLPDLV�QR�GHFRUUHU�GDV�VHPDQDV�

���

�
$UWLJR���²�(IHLWR�GR�HVWUHVVH�FU{QLFR�QD�JUDYLGH]��LQWHUIHULQGR�QD�
SURJUHVVmR�GH�SHULRGRQWLWH�LQGX]LGD�QD�SUROH��HVWXGR�KLVWRPpWULFR�
HP�UDWRV��
�

�

7DEHOD���²�5HVXOWDGRV�GDV�DQiOLVHV�KLVWRPpWULFDV�HP�PP�GR� ODGR�
GLUHLWR�FRP�LQGXomR�GH�GRHQoD��
�

���

7DEHOD���²�5HVXOWDGRV�GDV�DQiOLVHV�KLVWRPpWULFDV�HP�PP�GR� ODGR�
HVTXHUGR�VHP�LQGXomR�GH�GRHQoD��
�

���

�

�

�

�

�

�

 



 

 

14 

�
�
�
�
�
�
�
�
�
�
�
�
�
�

/LVWDV�GH�DEUHYLDWXUDV�
�
�
�
�
�

 



 

 

15 

�
�
/LVWD�GH�DEUHYLDWXUDV�
�

$&7+��� +RUP{QLR�DGHQRFRUWLFRWUyILFR�
('7$��� ÉFLGR�HWLOHQR�GLDPLQRWUHWDFpWLFR�
*&1��� *UXSR�FRQWUROH�QHJDWLYR�
*&3��� *UXSR�FRQWUROH�SRVLWLYR�
*()��� *UXSR�HVWUHVVH�ItVLFR�
*(9��� *UXSR�HVWUHVVH�YDULiYHO�
*,��� *UXSR�GRV�ILOKRV�GDV�PmHV�HVWUHVVDGDV�
*,,��� *UXSR�GRV�ILOKRV�GDV�PmHV�QmR�HVWUHVVDGDV�
+3$��� +LSRWiODPR�SLWXLWiULR�DGUHQDO�
-DF�(��� -XQomR�DPHOR�FHPHQWiULD�D�SRUomR�PDLV�FRURQiULD�GR�

HSLWpOLR�MXQFLRQDO��
-DF�2��� -XQomR�DPHOR�FHPHQWiULD�D�SRUomR�PDLV�FRURQDO�GD�FULVWD�

yVVHD�DOYHRODU�
0��� 0pGLD�
0+&�WLSR�,��� &RPSOH[R�GH�KLVWRFRPSDWLELOLGDGH�SULQFLSDO�WLSR�,�
0+&�WLSR�,,��� &RPSOH[R�GH�KLVWRFRPSDWLELOLGDGH�SULQFLSDO�WLSR�,,�
PO��� 0LOLOLWURV�
PP��� 0LOtPHWURV�
61��� 6LVWHPD�QHUYRVR��
61$��� 6LVWHPD�QHUYRVR�DXW{QRPR�
61&��� 6LVWHPD�QHUYRVR�FHQWUDO�
7K���� &pOXOD�7�KHOSHU��
7K���� &pOXOD�7�KHOSHU��
���� 'HVYLR�SDGUmR�
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��,QWURGXomR�JHUDO��UHODomR�HQWUH�RV�DUWLJRV�GR�WUDEDOKR��
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��&DStWXOR� �� ²�(VWXGR�GH�GRLV�PRGHORV�GH�HVWUHVVH�FU{QLFR� QD�
PRGXODomR�GD�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD�HP�UDWRV�
�

���

����5HVXPR� ���
����$EVWUDFW� ���
����,QWURGXomR� ���
����3URSRVLomR� ���
����0DWHULDO�H�PpWRGR� ���
����5HVXOWDGRV� ���
����'LVFXVVmR� ���
����&RQFOXVmR� ���
����5HIHUrQFLDV�
�

���

�� &DStWXOR� �� ²� (IHLWR� GR� HVWUHVVH� FU{QLFR� QD� JUDYLGH]��
LQWHUIHULQGR� QD� SURJUHVVmR� GH� SHULRGRQWLWH� LQGX]LGD� QD� SUROH��
HVWXGR�KLVWRPpWULFR�HP�UDWRV��
�

���

����5HVXPR� ���
����$EVWUDFW� ���
����,QWURGXomR� ���
����3URSRVLomR� ���
����0DWHULDO�H�PpWRGR� ���
����5HVXOWDGRV� ���
����'LVFXVVmR� ���
����&RQFOXVmR�� ���
����5HIHUrQFLDV� ���
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��,QWURGXomR�JHUDO�

�

&RP� D� SXEOLFDomR� GRV� HVWXGRV� FOiVVLFRV� GH� +DQV� 6HO\H�� D� iUHD� GD�

VD~GH� FRPHoRX� D� SHUFHEHU� TXH� R� RUJDQLVPR� WUDEDOKD� FRP� VHXV� VLVWHPDV�

LQWHJUDGRV��FRRUGHQDGRV�SHOR�6LVWHPD�1HUYRVR��61���0DLV�WDUGH�REVHUYRX�

VH� TXH� D� SVLTXH� KXPDQD� WHP� SDSHO� PRGXODGRU� QD� UHGH� GH� LQIRUPDo}HV�

SURSDJDGDV� D� SDUWLU� GR� HL[R� +LSRWiODPR�3LWXLWiULR�$GUHQDO� �+3$���

IXQGDPHQWDO� QR� HVWDEHOHFLPHQWR� GH� GRHQoDV� DXWR�LPXQHV� H� GDV� QHRSODVLDV�

PDOLJQDV��2�SHULRGRQWR�FRQVWLWXL�VH�XP� ORFDO� HVWUDWpJLFR�GR�FRUSR�KXPDQR��

WHQGR� HP� YLVWD� TXH� VXVWHQWD� R� GHQWH�� ~QLFR� yUJmR� FRP� XPD� SDUWH� QR�PHLR�

LQWHUQR�H�RXWUD�QR�PHLR�H[WHUQR��$R�UHGRU�GHVVD�iUHD��XPD�IUiJLO�EDUUHLUD�

PHFkQLFD�GH�WHFLGR�FRQMXQWLYR��WHFLGR�HSLWHOLDO�H�WHFLGR�QHUYRVR�� MXQWRV�GH�

XPD�FRPSOH[D�UHGH�GH�GHIHVD��p�FDSD]�GH�FRQYLYHU�´KDUPRQLFDPHQWHµ�FRQWUD�

PDLV�GH����� WLSRV� GH�PLFURRUJDQLVPRV�GLIHUHQWHV��(PERUD�QRV�GLDV�DWXDLV�

VHMD� JUDQGH� R� FRQKHFLPHQWR� GDV� FDXVDV� GDV� GRHQoDV� GR� SHULRGRQWR�� QRVVD�

WHUDSrXWLFD�DLQGD�HVWi�DVVHQWDGD�QD�GHVRUJDQL]DomR�GRV�PLFURRUJDQLVPRV�GR�

ELRILOPH�� FRPR� QRV� UHODWRV� KLVWyULFRV� GD� DQWLJD� FLYLOL]DomR� HJtSFLD�� H� HVWD�

LQIRUPDomR�� VXJHUH� D� QHFHVVLGDGH� GH� QRYDV� WHUDSrXWLFDV� EDVHDGRV� HP�

HVWXGRV� TXH� IRUWDOHoDP� D� FRPSUHHQVmR� GRV� HYHQWRV�ELROyJLFRV� DVVRFLDGR� D�
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TXHVW}HV�DPELHQWDLV�FRPR�R�HVWUHVVH��$�PRGXODomR�GR�HL[R�QHXUR�HQGyFULQR�

LPXQROyJLFR�p�XPD�LPSRUWDQWH�IHUUDPHQWD�GH�WUDEDOKR�H�GH�FXVWRV�EDL[RV��H�

D� H[HPSOR� GH� RXWUDV� iUHDV� GR� FRQKHFLPHQWR� FRPR� QD� RQFRORJLD�� $,'6��

GRHQoDV� DXWR�LPXQHV�� GHQWUH� RXWUDV�� RV� UHVXOWDGRV� VmR� EHP� SURPLVVRUHV��

$SHVDU�GLVVR�RV�HVWtPXORV�GR�VLVWHPD�QHUYRVR�FHQWUDO�j�SLRUD�QRV�LQGLFDWLYRV�

GH� VD~GH� SHULRGRQWDO� DLQGD� VmR� SRXFR� HOXFLGDGRV��1HVWH�PRPHQWR�� VXUJHP�

LPSRUWDQWHV� HVWXGRV� HP� DQLPDLV� QDV� GHVFULo}HV� GRV� HYHQWRV� ELROyJLFRV�

FDSD]HV�GH�IDFLOLWDU�HVVD�FRQH[mR��1RV�GRLV�WUDEDOKRV�GHVVD�WHVH��EXVFRX�VH�

PRGXODU�R�HVWUHVVH�QD�WHQWDWLYD�GH�REWHU�UHVSRVWDV�HP�UHODomR�j�PLJUDomR�

GR� HSLWpOLR� MXQFLRQDO� SDUD� DSLFDO��2� REMHWLYR� GR� SULPHLUR� DUWLJR� IRL� DYDOLDU�

XPD�SRVVtYHO�SURJUHVVmR�GD�SHULRGRQWLWH�FRP�R�PRGHOR�GH�HVWUHVVH�ItVLFR�H�

FRP�R�PRGHOR�GH�HVWUHVVH�YDULiYHO��2V�UHVXOWDGRV�FRQILUPDP�VHU�R�HVWUHVVH�

ItVLFR� PRGXODGRU� GD� GRHQoD�� 1R� VHJXQGR� HQVDLR�� SURYRFRX�VH� HVWUHVVH�

FU{QLFR� HQWUH� R� VpWLPR� H� R� GpFLPR� RLWDYR� GLD� GR� SHUtRGR� JHVWDFLRQDO� GDV�

UDWDV�� $SyV� R� FUHVFLPHQWR� GRV� ILOKRWHV� �DGXOWRV� MRYHQV��� LQGX]LX�VH� QHOHV�

SHULRGRQWLWH� SRU� OLJDGXUD� GXUDQWH� VHVVHQWD� GLDV�� &RPR� UHVXOWDGR�� WHYH�VH�

XPD�PDLRU� SURJUHVVmR� GH� SHULRGRQWLWH� QRV� ILOKRV� GDV�PmHV� HVWUHVVDGDV�� R�

TXH� HYLGHQFLD� R� HIHLWR� PRGXODGRU� GR� HVWUHVVH�� e� LPSRUWDQWH� GHL[DU� FODUR�

TXH�DV�GXDV�IRUPDV�GH�HVWUHVVH�LQWHUIHULUDP�VLVWHPLFDPHQWH�QR�RUJDQLVPR��

VHQGR� TXDOTXHU� H[WUDSRODomR� SDUD� VHUHV� KXPDQRV�� QHVWH� PRPHQWR�� DLQGD�

SUHFRFH� H� QHFHVVLWDGD� GH� PHOKRU� DYDOLDomR�� 'HQWUH� RV� OLPLWHV� GHVWHV�
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HVWXGRV�� SRGH�VH� FRQFOXLU� TXH� R� HVWUHVVH� WHP� HIHLWR� PRGXODGRU� QD�

SHULRGRQWLWH�LQGX]LGD�HP�UDWRV��
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��&DStWXOR���
(VWXGR�GH�GRLV�PRGHORV�GH�HVWUHVVH�FU{QLFR�QD�PRGXODomR�

GD�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD�HP�UDWRV��
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�
����5HVXPR�

�

2� REMHWLYR� GR� HVWXGR� IRL� FRPSDUDU� R� HIHLWR� PRGXODGRU� GR� HVWUHVVH�

FU{QLFR�YDULiYHO�H�GR�HVWUHVVH�FU{QLFR�ItVLFR�VREUH�D�SHULRGRQWLWH� LQGX]LGD�

SRU� OLJDGXUD�� 8WLOL]DUDP�VH� ��� UDWDV� :LVWDU� DGXOWDV�� GLYLGLGDV�

DOHDWRULDPHQWH�QRV�JUXSRV��HVWUHVVH�ItVLFR�*()� �Q� ������HVWUHVVH�YDULiYHO�

*(9��Q� ������FRQWUROH�SRVLWLYR�*&3��Q� �����H�FRQWUROH�QHJDWLYR�*&1��Q� ������

,QLFLRX�VH�HQVDLR�GH�HVWUHVVH�ItVLFR�DVVRFLDGR�D�IULR��FRQWHQomR��H�HVWUHVVH�

YDULiYHO� �H[SRVLomR� j� OX]� SLVFDQWH�� LVRODPHQWR�� H[DPH� GD� FDYLGDGH� EXFDO��

DPELHQWH�FRQJHVWLRQDGR��RGRU�GH�VDQJXH�H�EDUXOKR���'HFRUULGRV�GH]�GLDV�GH�

HVWUHVVH�� VXEPHWHUDP�VH� RV� JUXSRV� *()�� *(9� H� *&3� j� DQHVWHVLD��

DFRQGLFLRQDQGR� ILR� GH� VHGD� HP� YROWD� GR� VHJXQGR� PRODU� VXSHULRU� GLUHLWR��

VHUYLQGR� R� ODGR�HVTXHUGR�FRPR�FRQWUROH��$SyV� SURFHVVDPHQWR� ODERUDWRULDO��

UHDOL]DUDP�VH� D� GLJLWDOL]DomR� H� D� PHQVXUDomR� KLVWRPpWULFD� GDV� LPDJHQV��

XVDQGR�VH�GRLV�SDUkPHWURV��SHUGD�GH�LQVHUomR�KLVWROyJLFD�H�SHUGD�yVVHD��1R�

ODGR�FRP�LQGXomR�GH�GRHQoD��REVHUYDUDP�VH�PDLRU�SHUGD�GH�LQVHUomR�H�SHUGD�

yVVHD� SDUD� R� *()�� FRPSDUDGR� DRV� GHPDLV� JUXSRV�� 2� *(9� QmR� DSUHVHQWRX�

GLIHUHQoDV� HVWDWtVWLFDV�� FRPSDUDGR� DR� JUXSR� *&3��2� ODGR�� VHP� LQGXomR� GH�

GRHQoD��GHPRQVWURX�DXVrQFLD�GH�GLIHUHQoD�HVWDWtVWLFD��(P�UHODomR� DR�SHVR�

GR�WLPR��R�*(9�WHYH�XP�DXPHQWR�H�GLIHUHQFLRX�VH�GR�*&3�H�*&1��2�WLPR�GR�
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*()� WDPEpP� DXPHQWRX�� GLIHUHQFLDQGR�VH� GR� *&3�� 2� SHVR� GDV� DGUHQDLV�

GLPLQXLX� QR�*()��GLIHUHQFLDQGR�VH�GR�*&3�H�*&1�� &RP�UHODomR� DR�SHVR�GR�

ItJDGR� DV�GLIHUHQoDV�HVWDWtVWLFDV� IRUDP�QRWDGDV�QR�*()�� VH�FRPSDUDGR�DR�

*&3�H�DR�*&1��7DPEpP�VH�REVHUYRX�GLIHUHQoD�HVWDWtVWLFD�HQWUH�*(9�H�*&1��

&RQFOXLQGR��R�HVWUHVVH�ItVLFR�PRGXORX�R�SDGUmR�GH�UHVSRVWD�GD�SHULRGRQWLWH�

LQGX]LGD��

3DODYUDV�FKDYHV��(VWUHVVH��5DWRV��3HULRGRQWLWH���
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�
����$EVWUDFW�

�

6WUHVV�LV�DQ�LQWULQVLF�IDFWRU�LQ�PRGHUQ�VRFLHW\��WKRXJK�LWV�UHODWLRQ�ZLWK�

SHULRGRQWDO� GLVHDVH� LV� FRQWURYHUVLDO�� ,Q� WKH� OLJKW� RI� WKLV� SUREOHP�� WKH�

PRGXODWRU\�HIIHFW�RI�YDULDEOH�FKURQLF�VWUHVV�DQG�FKURQLF�SK\VLFDO�VWUHVV�RQ�

OLJDWXUH�LQGXFHG�SHULRGRQWLWLV�ZDV�FRPSDUHG��)RUW\�HLJKW�DGXOW�:LVWDU�UDWV�

ZHUH�XVHG�� UDQGRPO\� GLYLGHG� LQWR� IRXU�JURXSV��SK\VLFDO� VWUHVV� �36*�Q �����

YDULDEOH�VWUHVV��96*�Q �����FRQWURO�SRVLWLYH��3&�Q �����DQG�FRQWURO�QHJDWLYH�

�1&�Q �����([SHULPHQWV�IRU�SK\VLFDO�VWUHVV��LPPRELOL]DWLRQ�DVVRFLDWHG�ZLWK�

FROG�� DQG� YDULDEOH� VWUHVV�� LQFOXGLQJ� IOLFNHULQJ� OLJKW� H[SRVXUH�� LVRODWLRQ��

EXFFDO� FDYLW\� H[DP�� RYHUFURZGHG�HQYLURQPHQW�� EORRG�RGRU� DQG�QRLVH��ZHUH�

UHDOL]HG�� $IWHU� WHQ� GD\V� RI� VWUHVV�� WKH� 36*�� 96*� DQG� 3&� JURXSV� ZHUH�

DQHVWKHWL]HG�DQG�D�VXWXUH�WKUHDG�ZDV�SODFHG�DURXQG�WKH�XSSHU�ULJKW�VHFRQG�

PRODU�� ZLWK� WKH� OHIW� VLGH� VHUYLQJ� DV� FRQWURO�� 7KH� H[SHULPHQWDO� UHVXOWV�

UHYHDOHG� D� JUHDWHU� ORVV� RI� LQVHUWLRQ� DQG� ERQH� GHVWUXFWLRQ� IRU� WKH� 36*�

FRPSDUHG� WR� WKH� UHPDLQLQJ�JURXSV��7KH�96*� LQ� UHODWLRQ� WR�WKH�3&�� WKRXJK�

ZLWK� QR� VWDWLVWLFDO� GLIIHUHQFH�� 2Q� WKH� OHIW� VLGH� ZLWK� QR� OLJDWXUH�LQGXFHG�

GLVHDVH��QR�VWDWLVWLFDO�GLIIHUHQFHV�ZHUH�REVHUYHG�EHWZHHQ�WKH�JURXSV��7KH�

WK\PXV� ZDV� IRXQG� WR� EH� HQODUJHG� LQ� WKH� 96*�� GLIIHUHQWLDWLQJ� WKLV� JURXS�

IURP�WKH�3&�DQG�1&��7KH�WK\PXV�LQ�WKH�36*�ZDV�GLIIHUHQW�IURP�WKH�3&��WKH�
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DGUHQDOV� ZHUH� GLPLQLVKHG� LQ� WKH� 36*��GLIIHUHQWLDWLQJ� WKLV� JURXS� IURP�WKH�

3&�DQG�1&��6WDWLVWLFDO�GLIIHUHQFHV�ZHUH�IRXQG�LQ�WKH�OLYHU�EHWZHHQ�WKH�36*�

DQG� WKH�3&�DQG�1&��ZLWK�GLIIHUHQFHV�DOVR�REVHUYHG�EHWZHHQ�WKH�96*�DQG�

1&��,Q�FRQFOXVLRQ��VWUHVV�PRGHOV�SK\VLFDO�PRGXODWHG�WKH�VWDQGDUG�UHVSRQVH�

WR�OLJDWXUH�LQGXFHG�SHULRGRQWLWLV�LQ�UDWV��

.H\�ZRUGV��6WUHVV��5DWV��3HULRGRQWLWLV��

�
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�
����,QWURGXomR�

�

$�GRHQoD�SHULRGRQWDO�LQLFLD�VH�FRP�XPD�RUJDQL]DomR�GH�PLFURUJDQLVPRV�

HP� IRUPD� GH� HFRVVLVWHPD�� &DGD� VtWLR� FRUUHVSRQGH� D� XPD� FRPXQLGDGH�

GLIHUHQWH�� LQWHUDJLQGR� RV� SUySULRV� PLFURUJDQLVPRV� HQWUH� VL� H� FRP� DV�

HVWUXWXUDV�GR�SHULRGRQWR�� FRQWXGR�� DSHQDV� R�ELRILOPH� RUJDQL]DGR� SRU� VL� Vy�

QmR� p� FDSD]� GH� FRQGX]LU� j� GHVWUXLomR� GR� SHULRGRQWR� >�@�� $SHVDU� GH� WRGR�

DSRUWH�OLWHUiULR�VREUH�R�DVVXQWR��DLQGD�QmR�VH�DSUHVHQWD�XPD�UHODomR�FDXVDO�

GRV� IDWRUHV� DPELHQWDLV� FRP� D� GRHQoD� SHULRGRQWDO� >�@�� 2� WDEDJLVPR�� R�

GLDEHWHV�H�R�HVWUHVVH�HVWmR�OLJDGRV�FRPR�IDWRUHV�GH�ULVFR�RX�LQGLFDGRUHV�GH�

ULVFR�SDUD�D�GRHQoD�SHULRGRQWDO�>�@��

$� UHODomR� HSLGHPLROyJLFD� HQWUH� GRHQoDV� HPRFLRQDLV� H� GRHQoD�

SHULRGRQWDO� p� FRQKHFLGD� GHVGH� DV� FLYLOL]Do}HV� DQWLJDV� DWp� RV� GLDV� DWXDLV��

8PD�GDV�PDLRUHV�GLYXOJDo}HV�GR� VHX�VXUJLPHQWR�VmR�HVWXGRV�TXH�HQYROYHP�

PLOLWDUHV�� TXH�� GH� IRUPD� JHUDO�� DFXPXODP� R� VRPDWyULR� GH� DOWR� HVWUHVVH� H�

SREUH� KLJLHQH�EXFDO�� R� TXH� SRGH� SURGX]LU� JHQJLYLWH� XOFHUR� �� QHFURVDQWH� RX�

SHULRGRQWLWH���XOFHUR���QHFURVDQWH��>�@���$V��GLILFXOGDGHV��PHWRGROyJLFDV���HP��

�

��$UWLJR�HVFULWR�QDV�QRUPDV�GD�5HYLVWD�$FWD�2QWRQW�6FDQG�²�$QH[R�%�

�
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UHODomR�DRV�GHWHUPLQDQWHV�GH�GLDJQyVWLFR�GDV�GRHQoDV�VRPiWLFDV�VmR�XP�GRV�

IDWRUHV�OLPLWDGRUHV�GD�FRUUHODomR�GR�HVWUHVVH�FRP�D�GRHQoD�SHULRGRQWDO�>��

�@��

(P� GRLV� HVWXGRV� GH� FDVR�FRQWUROH� >��� �@� HQFRQWURX�VH� DXVrQFLD� GH�

FRUUHODomR� QHVVD� DVVRFLDomR�� 'RLV� RXWURV� HVWXGRV�� XP� WUDQVYHUVDO� >�@� H�

RXWUR� FDVR�FRQWUROH� >�@�� GHPRQVWUDP� TXH� SDFLHQWHV� FRP� SUREOHPDV�

ILQDQFHLURV� H� GHSUHVVmR�� DOLDGRV� j� SUHVHQoD� GH� 7DQQHUHOOD� IRUV\WKLD��

DSUHVHQWDUDP�ULVFR�DXPHQWDGR�GH�GHVHQYROYHU�SHULRGRQWLWH��

2� HL[R� KLSRWiODPR�SLWXLWiULR�DGUHQDO� �+3$�� DWXD� GLUHWDPHQWH� HP�

IXQo}HV�GR�VLVWHPD�QHUYRVR�DXW{QRPR��61$���6XD�LQWHUDomR�TXtPLFR�HOpWULFD�

FRQGX]�QRV�D�UHVSRVWDV�DGHTXDGDV�RX�QmR�IUHQWH�jV�QHFHVVLGDGHV�RUJkQLFDV�

EiVLFDV�H�HVWtPXORV�DPELHQWDLV�>����@��

$� SDWRJrQHVH� GR� HVWUHVVH�� LQWHUIHULQGR� QR� SHULRGRQWR�� RFRUUH� DSyV�

HVWtPXOR�GR�61&��DWLYDQGR�D�DGHQR�KLSyILVH�D�SURGX]LU�YiULRV�SURGXWRV��2V�

PDLV�UHOHYDQWHV�VmR�R�KRUP{QLR�DGHQRFRUWLFRWUySLFR��$&7+��H�D���HQGRUILQD��

(VWHV�QHXURKRUP{QLRV�HVWLPXODP�D�UHJLmR�GR�FyUWH[�H�D�PHGXOD�GD�JOkQGXOD�

DGUHQDO�D�SURGX]LU�JOLFRFRUWLFyLGHV�H�DGUHQDOLQD��$PERV��QD�IDVH�HIHWRUD�GR�

DQWtJHQR��DFLFDWDP�FpOXODV�7�KHOSHU��7K����SURGXWRUDV�GD�UHVSRVWD�KXPRUDO�

DWUDYpV� GRV� SODPyFLWRV�� TXH� SRVWHULRUPHQWH� HVWLPXODP� RV� QHXWUyILORV�� $V�

FpOXODV� 7� +HOSHU� �7K���� SURGXWRUDV� GD� UHVSRVWD� FHOXODU�� HVWLPXODP�

PDFUyIDJRV�� $PEDV�� 7K�� H� 7K��� GHWHUPLQDP�� UHVSHFWLYDPHQWH�� PDLRU� H�
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PHQRU�SURJUHVVmR�GH�SHULRGRQWLWH��4XDQGR�RV�HVWtPXORV�VmR�GDV�FpOXODV�7K�

��� Ki� PHQRU� GHVWUXLomR� GR� SHULRGRQWR�� H� TXDQGR� DV� FpOXODV� 7K�� VmR�

HVWLPXODGDV�Ki�PDLRU�GHVWUXLomR�GR�SHULRGRQWR�>�����@��

(VWXGRV�HP�DQLPDLV�FRUURERUDP�QD�JHUDomR�GH�LQIRUPDo}HV�FDSD]HV�GH�

DX[LOLDU� D� FRPSUHHQVmR� GDV� FRQWURYpUVLDV� SURGX]LGDV� SHORV� HVWXGRV�

HSLGHPLROyJLFRV�� DOpP� GH� SHUPLWLU� HQVDLRV� TXH�� QRV� VHUHV� KXPDQRV�� VmR�

LPSRVVtYHLV� GH� UHDOL]DU�� (P� WUDEDOKRV� TXH� HVWXGDP� DV� SULQFLSDLV� YLDV� GR�

HVWUHVVH� H� GD� SHULRGRQWLWH�� %UHLYLN� H� 7KUDQH� >��@� HYLGHQFLDP� XPD� UHODomR�

GLUHWD�HQWUH�R�SHULRGRQWR�H�DV�YLDV�DVVRFLDGDV�GR�HL[R�+3$��(P�HVWXGR�HP�

UDWRV��XVDQGR�XP�LQWHQVR�PRGHOR�GH�HVWUHVVH�����K�GH�FRQWHQomR��DVVRFLDGR�

j� SHULRGRQWLWH� LQGX]LGD�� REVHUYRX�VH� D� H[LVWrQFLD� GH�PDLRU� SURJUHVVmR� GH�

SHULRGRQWLWH��EHP�FRPR�GH�PXGDQoDV�TXDOLWDWLYDV�QR�LQILOWUDGR�LQIODPDWyULR�

GR�SHULRGRQWR�>��@��

(P�RXWUR�WUDEDOKR�FRP�HVWUHVVH�PRGHUDGR�YDULiYHO��6XVLQ�H�5|VLQJ�>��@�

LQIHULUDP� TXH� R� HVWUHVVH� FU{QLFR� YDULiYHO� PRGHUDGR�� DVVRFLDGR� j�

SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD��PRGXORX�D�SHULRGRQWLWH��HYLWDQGR�D�SHUGD�

GH�LQVHUomR��(P�RXWUD�HYLGrQFLD��6HPHQRII�6HJXQGR�HW�DO��>��@��FRP�PRGHOR�

GH�HVWUHVVH�YDULiYHO�VHPHOKDQWH��SHUFHEHUDP�WHQGrQFLD�SURWHWRUD�SRU�YLDV�

GLIHUHQWHV�GR�WUDEDOKR�DQWHV�DSUHVHQWDGR��

$�PRGXODomR�GR�HL[R�+3$�WHP�VLGR�REMHWR�GH�DQiOLVH�GH�YiULRV�HVWXGRV�

>�����@�� 2� HL[R� +3$�� FRPR� DJHQWH� PRGXODGRU� GD� GRHQoD� SHULRGRQWDO�� VHMD�
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SDUD� PHOKRUDU�� HYLWDQGR� D� SHUGD� GH� LQVHUomR�� VHMD� SDUD� FRODERUDU� SDUD� D�

PLJUDomR� DSLFDO� GR� HSLWpOLR� MXQFLRQDO�� FRPHoD� D� VHU� GLYXOJDGR�QD� OLWHUDWXUD�

>���� ���������@��&RPSUHHQGHU�R�HIHLWR�GRV�GLIHUHQWHV�PRGHORV�GH�HVWUHVVH�

QR� SHULRGRQWR�� FRP� HVWXGRV� HP� DQLPDLV�� SRGH�� QmR� VRPHQWH� DX[LOLDU� QD�

FRPSUHHQVmR� GRV� HYHQWRV� ELROyJLFRV�� PDV� WDPEpP� JHUDU� LQIRUPDo}HV� SDUD�

IXWXURV�HVWXGRV�HP�VHUHV�KXPDQRV��

�
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�
����3URSRVLomR�

�

2�SUHVHQWH�WUDEDOKR�WHYH�SRU�REMHWLYR�FRPSDUDU�R�HIHLWR�GR�HVWUHVVH�

FU{QLFR�ItVLFR�H�GR�HVWUHVVH�FU{QLFR�YDULiYHO�VREUH�D�SHULRGRQWLWH� LQGX]LGD�

SRU�OLJDGXUD�HP�UDWRV��
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�
����0DWHULDO�H�PpWRGR�

�

3DUD�R�SUHVHQWH�H[SHULPHQWR�VHOHFLRQDUDP�VH�TXDUHQWD�H�RLWR�UDWDV�GD�

HVSpFLH�5DWWXV� 1RYHUJLFXV� GD� OLQKDJHP�:LVWDU�� FRP� SHVR� LQLFLDO�PpGLR� GH�

������� H� GHVYLR� SDGUmR� GH� ������ JUDPDV�� $V� PHVPDV� SDVVDUDP� SRU� XPD�

DGDSWDomR� DR� QRYR� DPELHQWH� GXUDQWH� XPD� VHPDQD�� 2V� DQLPDLV� IRUDP�

PDQWLGRV�HP�FDL[DV�PRUDGLD��SROLHWLOHQR���[��[����HP�Q~PHUR�GH�VHLV��VRE�

FLFOR�FODUR�HVFXUR�GH����KRUDV��WHPSHUDWXUD�FRQWURODGD�D�����&�H�XPLGDGH���

����FRP�UDomR�SDGURQL]DGD�H�iJXD�DG�OLELWXP��2�H[SHULPHQWR�IRL�DSURYDGR�H�

UHJLVWUDGR�SHOR�FRPLWr�GH�pWLFD�QD�H[SHULPHQWDomR�DQLPDO�GD�)DFXOGDGH�GH�

2GRQWRORJLD�´-~OLR�G�0HVTXLWD�)LOKRµ�&kPSXV�$UDoDWXED��$QH[R�$��

'HOLQHDPHQWR�GR�HVWXGR�
4XDUHQWD�H�RLWR�DQLPDLV�IRUDP�GLYLGLGRV�GH�IRUPD�DOHDWyULD�HP�TXDWUR�

JUXSRV�GH����FDGD�XP��JUXSR�HVWUHVVH�ItVLFR��*()���JUXSR�HVWUHVVH�YDULiYHO�

�*(9���JUXSR�FRQWUROH�SRVLWLYR��*&3��H�JUXSR�FRQWUROH�QHJDWLYR��*&1����

$SyV� D� VHSDUDomR� GRV� JUXSRV� RV� DQLPDLV� IRUDP� SHVDGRV� XPD� YH]� SRU�

VHPDQD� GXUDQWH� WRGR� H[SHULPHQWR�� VHQGR� SRVWHULRUPHQWH� RV� GDGRV�

DJUXSDGRV�H�UHDOL]DGR�D�DQiOLVH�HVWDWtVWLFD��

2V�DQLPDLV�*()�H�*(9�IRUDP�VXEPHWLGRV�D�HVWUHVVH�ItVLFR�H�HVWUHVVH�

YDULiYHO�� UHVSHFWLYDPHQWH�� GR� LQtFLR� DWp� R� ILQDO� GR� HQVDLR��$SyV� ��� GLDV� GR�
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LQtFLR� GR� HVWUHVVH�� RV� DQLPDLV� GR� *()�� *(9� H� *&3� UHFHEHUDP� LQGXomR� GH�

GRHQoD�SHULRGRQWDO��7RGRV�RV�SURFHGLPHQWRV�GHVWD�HWDSD� IRUDP�UHDOL]DGRV�

VRE� DQHVWHVLD� JHUDO�� DWUDYpV� GD� DGPLQLVWUDomR� LQWUDPXVFXODU� GH� ����PO� GH�

FORULGUDWR� GH� FHWDPLQD� ���PJ�PO�� �'RSDOHQ�� $JULEUDQGV�� 6D~GH� $QLPDO��

3DXOtQLD��63��%UDVLO���DVVRFLDGR�D������PO�GH�FORULGUDWR�GH�[LOD]LQD����JUDPDV�

SRU�FDGD����PO���5RPSXQ��%D\HU��6D~GH�$QLPDO��6mR�3DXOR��63��%UDVLO��SDUD�

FDGD�����JUDPDV�GH�SHVR�FRUSRUDO��$SyV�D�DQHVWHVLD��DFRQGLFLRQRX�VH�XP�ILR�

GH�VXWXUD�GH�VHGD�HVWpULO�Q~PHUR����(WKLFRQ��-RKQVRQ�H�-RKQVRQ��6mR�3DXOR��

%UDVLO��HP�YROWD�GR�VHJXQGR�PRODU�VXSHULRU�GLUHLWR�>��@��)LJXUD������

2�*&1�QmR�UHFHEHX�QHQKXP�WLSR�GH�LQWHUYHQomR��SRUpP�IRL�PDQWLGR�QR�

PHVPR� DPELHQWH� GRV� GHPDLV� JUXSRV�� 7RGRV� RV� DQLPDLV� IRUDP� SHVDGRV�XPD�

YH]�SRU�VHPDQD��TXDGUR�����

4XDGUR���5HIHUH�VH�j�GLVWULEXLomR�GRV�JUXSRV�HP�UHODomR� jV�KHPL�PD[LODV�
GLUHLWDV�H�KHPL�PD[LODV�HVTXHUGDV�FRP�H�VHP�LQGXomR�GH�GRHQoD�SHULRGRQWDO��
�
*UXSR�HVWUHVVH�ItVLFR� KHPL�PD[LOD�GLUHLWD� FRP�LQGXomR�GH�GRHQoD��

*UXSR�HVWUHVVH�ItVLFR� KHPL�PD[LOD�HVTXHUGD� VHP�LQGXomR�GH�GRHQoD��

*UXSR�HVWUHVVH�YDULiYHO� KHPL�PD[LOD�GLUHLWD� FRP�LQGXomR�GH�GRHQoD��

*UXSR�HVWUHVVH�YDULiYHO� KHPL�PD[LOD�HVTXHUGD� VHP�LQGXomR�GH�GRHQoD�

&RQWUROH�SRVLWLYR� KHPL�PD[LOD�GLUHLWD� FRP�LQGXomR�GH�GRHQoD��

&RQWUROH�SRVLWLYR� KHPL�PD[LOD�HVTXHUGD� VHP�LQGXomR�GH�GRHQoD��

&RQWUROH�QHJDWLYR� KHPL�PD[LOD�GLUHLWD�H�HVTXHUGD� QDGD�UHDOL]DGR�

�
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�

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GR�GHOLQHDPHQWR�GR�WUDEDOKR�

0RGHORV�GH�HVWUHVVH�
1R� PRGHOR� HVFROKLGR� SDUD� R� HVWUHVVH� ItVLFR� �*()��� RV� DQLPDLV� IRUDP�

VRPHQWH� LPRELOL]DGRV� H� LPRELOL]DGRV� H� H[SRVWRV� DR� IULR�� $OWHUQRX�VH� RV�

PRGHORV�GH�HVWUHVVH��GXUDQWH�GRLV�PHVHV��VHLV�GLDV�GD�VHPDQD�QR�SHUtRGR�GH�

����K�jV������K�>�����@��

,PRELOL]DomR��2V�DQLPDLV�IRUDP�H[SRVWRV�D�XPD�WHPSHUDWXUD�PpGLD�GH�

���&��DFRQGLFLRQDGRV�HP�WXERV�GH�39&�FRPSDWtYHLV�FRP�VHX�WDPDQKR��WHQGR�

D� SDVVDJHP� GH� DPERV� RV� ODGRV� LQWHUURPSLGD� FRP� ILRV� GH� DUDPH�� HPERUD�

SHUPLWLQGR� D� FLUFXODomR� OLYUH� GR� DU�� SRVVLELOLWDQGR� D� UHVSLUDomR�� (VVH�

SURFHGLPHQWR�WHYH�D�GXUDomR�GH���KRUDV�GLiULDV��

,PRELOL]DomR�H�H[SRVLomR�DR�IULR��$SyV�D�LPRELOL]DomR��UHDOL]DGD�FRPR�

GHVFULWD� DQWHULRUPHQWH�� RV� DQLPDLV� IRUDP� H[SRVWRV� D� XPD� WHPSHUDWXUD�

PpGLD�GH���&��JHODGHLUD��SRU�XP�SHUtRGR�GH���KRUDV�GLiULDV��

/LJDGXUD� Eutanásia 

'LD����'LD����'LD���
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1R� PRGHOR� HVFROKLGR� SDUD� R� HVWUHVVH� YDULiYHO� �*(9��� RV� DQLPDLV��

GXUDQWH� GRLV� PHVHV�� IRUDP� H[SRVWRV� D� XP� GRV� VHJXLQWHV� PRGHORV� GH�

HVWUHVVH�� LVRODPHQWR�� H[SRVLomR� j� OX]� SLVFDQWH�� H[DPH� GD� FDYLGDGH� EXFDO��

DPELHQWH� FRQJHVWLRQDGR�� RGRU� GH� VDQJXH� H� EDUXOKR� XPD� YH]� DR� GLD�� QR�

SHUtRGR�GDV�������jV������K��>�����@��

,VRODPHQWR��2V�DQLPDLV�IRUDP�VHSDUDGRV��LQGLYLGXDOPHQWH��HP�XPD�QRYD�

FDL[D²PRUDGLD��SRU�XP�SHUtRGR�GH����KRUDV��VHQGR�PDQWLGRV�FRP�DOLPHQWDomR�

H�iJXD�j�YRQWDGH��

([SRVLomR�j� OX]�SLVFDQWH��2V�DQLPDLV�SHUPDQHFHUDP�HP�VXDV�FDL[DV�

PRUDGLD� H� IRUDP� FRORFDGRV� GHQWUR� GH� XP� DUFDERXoR� TXH� LPSRVVLELOLWDYD� D�

HQWUDGD� GH� OXPLQRVLGDGH�� 8PD� OkPSDGD� ���� ZDWWV�� IRL� OLJDGD� GHQWUR� GR�

DPELHQWH�HVWUHVVRU��ID]HQGR�FRP�TXH�D�OX]�SLVFDVVH�GH�IRUPD�LQWHUPLWHQWH�

����YH]HV�SRU�PLQXWR���(VVH�PRGHOR�GH�HVWUHVVH�WHYH�D�GXUDomR�GH���KRUDV��

([DPH� GD� FDYLGDGH� EXFDO�� 2V� DQLPDLV� HUDP� SHJRV� XP� D� XP� H�

GHOLFDGDPHQWH� LPRELOL]DGRV� SHOR� SHVTXLVDGRU�� $SyV� DOJXQV� LQVWDQWHV�� R�

DQLPDO� VH� DFDOPDYD�� H� SRVVLELOLWDYD� D� DEHUWXUD� GD� FDYLGDGH� EXFDO�� (QWmR��

YLVXDOL]DYDP�VH�RV�GHQWHV�PRODUHV�GDV�UDWDV�FRP�DX[tOLR�GH�HVSiWXOD�Q�����

$PELHQWH�FRQJHVWLRQDGR��2V�DQLPDLV�IRUDP�DJUXSDGRV� �Q ����HP�XPD�

QRYD�FDL[D²PRUDGLD��SRU�XP�SHUtRGR�GH����KRUDV��

2GRU�GH�VDQJXH��'RLV�WXERV�GH�HQVDLR�SOiVWLFRV�GH��PO�FRP�SHTXHQDV�

SHUIXUDo}HV� QD� SDUWH� VXSHULRU� IRUDP� XVDGRV�� 'HQWUR� GR� WXER� FRORFRX�VH�
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VDQJXH� GH� UDWR� MXQWR� FRP� XP� DQWLFRDJXODQWH� �('7$� �� iFLGR� HWLOHQR�

GLDPLQRWHWUDFpWLFR��� GH� IRUPD� TXH� VH� H[DODVVH� R� FKHLUR� GHQWUR� GD� FDL[D�

PRUDGLD�� (VVH� UHFLSLHQWH� HUD� HVWDELOL]DGR� D� ILP� GH� HYLWDU� TXH� RV� UDWRV�

WLYHVVHP� FRQWDWR� FRP� R� SURGXWR�� (VVH� SURFHGLPHQWR� WHYH� D� GXUDomR� GH� ��

KRUDV��

%DUXOKR��&RORFDUDP�VH�RV�DQLPDLV�HP�VXDV�FDL[DV�PRUDGLD�GHQWUR�GH�XP�

DUFDERXoR� TXH� LPSRVVLELOLWDYD� D� HQWUDGD� GH� OXPLQRVLGDGH�� H[SRQGR�RV� DR�

EDUXOKR�����GHFLEpLV��JHUDGR�SRU�DSDUHOKR�GH�VRP�SRUWiWLO��GXUDQWH���KRUDV��

&ROHWD�GH�yUJmRV�
'HFRUULGRV� ��� GLDV� GR� H[SHULPHQWR�� DSyV� D� DQHVWHVLD�� D� SHOH� H� D�

EDUUHLUD�DEGRPLQDO�IRUDP�LQFLVDGDV�HP�IRUPD�GH�9�YROWDGR�SDUD�D�FDXGD�GR�

DQLPDO��3URFHGHX�VH�R�GHVORFDPHQWR�GDV�YtVFHUDV�SDUD�R�ODGR��HQWmR�SDVVRX�

VH�j�FROHWD�GDV�JOkQGXODV�DGUHQDLV��EDoR�H�ItJDGR��H��QD�VHT�rQFLD��HVWHQGHX�

VH�D�LQFLVmR�GR�WyUD[�SDUD�D�WUDTXpLD��ORFDOL]DQGR�D�JOkQGXOD�WLPR��7RGRV�RV�

yUJmRV�UHPRYLGRV�IRUDP�SHVDGRV�HP�EDODQoD�DQDOtWLFD��)$����1�%LRSUHFLVD��

,SLUDQJD��63��%UDVLO���(P�DWR�FRQWtQXR��DV�PD[LODV�IRUDP�UHWLUDGDV��GLYLGLGDV�

QD�SRUomR�FHQWUDO�HP�GXDV�KHPL�PD[LODV�H��MXQWDPHQWH�FRP�WRGRV�RV�yUJmRV��

IL[DGDV�HP�IRUPRO�WDPSRQDGR�D������

([DPH�KLVWROyJLFR�
$V� SHoDV� UHPRYLGDV�� FRQWHQGR� KHPL�PD[LOD� GLUHLWD� H� HVTXHUGD�� IRUDP�

IL[DGDV�HP�IRUPRO� D� ����SRU����KRUDV��(P�VHJXLGD� IRUDP�GHVFDOFLILFDGDV�
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HP� ('7$� SRU� �� VHPDQDV�� VHQGR� ODYDGDV�� GHVLGUDWDGDV�� GLDIDQL]DGDV� H�

LQFOXtGDV� HP� SDUDILQD�� 2V� EORFRV� IRUDP� LQFOXtGRV�� GH� PDQHLUD� D� SHUPLWLU�

FRUWHV�KLVWROyJLFRV��ORQJLWXGLQDLV�QR�VHQWLGR�PpVLR�GLVWDO��

'XUDQWH� R� SURFHVVR� GH�PLFURWRPLD�� FXLGDGRV� IRUDP�WRPDGRV�D� ILP�GH�

TXH�RV�FRUWHV�YLVXDOL]DGRV�DR�PLFURVFySLR�SHUPLWLVVHP�LGHQWLILFDU�RV����H����

PRODUHV�� D� FULVWD� yVVHD� LQWHUSUR[LPDO�� D� FkPDUD� SXOSDU� �� FRURQiULD� H�

UDGLFXODU�� (QFRQWUDGRV� HVVHV� FULWpULRV�� SURFHGHX�VH� D� REWHQomR� GH� FRUWHV�

VHULDGRV�GH����P��RV�TXDLV�IRUDP�FRUDGRV�FRP�KHPDWR[LOLQD�H�HRVLQD��

3DUD�DQiOLVH�KLVWRPpWULFD�IRUDP�VHOHFLRQDGDV�GH]�OkPLQDV�VHULDGDV��QDV�

TXDLV�QHFHVVDULDPHQWH�GHYHULDP�VHU�REVHUYDGRV�R����H�R����PRODU��FRQWHQGR�

SROSD� FRURQiULD� H� SROSD� UDGLFXODU�� MXQomR� DPHOR�FHPHQWiULD� HYLGHQWH� QD�

SRUomR� PHVLDO� GR� VHJXQGR� PRODU�� FULVWD� yVVHD� LQWHUSUR[LPDO� H� LQVHUomR�

FRQMXQWLYD� >��@�� $� KLVWRPHWULD� IRL� UHDOL]DGD� DWUDYpV� GD� FDSWDomR� GDV�

LPDJHQV� �PLFURVFySLR� WULQRFXODU��&ROHPDQ��6DQWR�$QGUp��63��%UDVLO��0RGHOR�

����7&�� OHQWH� ������� �� ��������� DFRSODGR� D� &kPDUD� 6DQVXQJ� 6'&������

&RUHD��� H� PHQVXUDGD� HP� PP�� XWLOL]DQGR�VH� R� ´VRIWZDUHµ� ,PDJH/DE� �����

�'LUDFRQ� %LR� ,QIRUPiWLFD� /WGD��� 9DUJHP� *UDQGH� GR� 6XO�� 63�� %UDVLO��� 2V�

SDUkPHWURV�GD�DQiOLVH�KLVWRPpWULFD�GR�SUHVHQWH�HVWXGR�IRUDP��

�D�� GLVWkQFLD� HQWUH� D� MXQomR� DPHOR�FHPHQWiULD� QD� IDFH� PHVLDO� GR�

VHJXQGR� PRODU� H� D� SRUomR� PDLV� DSLFDO� GR� HSLWpOLR� MXQFLRQDO� �-DF�(���

HVWDEHOHFLGD�FRPR�SHUGD�GH�LQVHUomR�KLVWROyJLFD��ILJXUD�����
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�E��GLVWkQFLD�HQWUH�D�MXQomR�DPHOR�FHPHQWiULD�H�D�FULVWD�yVVHD�DOYHRODU�

�-DF�2��� HVWDEHOHFLGD� FRPR�PHGLGD� UHSUHVHQWDWLYD� GH� SHUGD� yVVHD� �ILJXUD�

����

�

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GRV�SDUkPHWURV�GH�PHQVXUDomR�
KLVWRPpWULFD�

�

2�H[DPLQDGRU�TXH�UHDOL]RX�D�KLVWRPHWULD�HVWDYD�FHJR�DR�HVWXGR��VHQGR�

DV�OkPLQDV�FRGLILFDGDV�SRU�XP�SHVTXLVDGRU�DOKHLR�DR�WUDEDOKR��

3DUD�FRQILDELOLGDGH�GD� OHLWXUD�GRV�GDGRV�IRUDP�UHDOL]DGDV�FDOLEUDJHQV�

LQWUD�H[DPLQDGRU�� VHQGR�XPD�SUpYLD�H�RXWUD�GXUDQWH�D�DQiOLVH�GDV� OkPLQDV��

1D� FDOLEUDJHP� SUpYLD� DR� HVWXGR�� VHOHFLRQDUDP�VH� DOHDWRULDPHQWH� ���� GR�

WRWDO� GH� OkPLQDV�� VHQGR� UHDOL]DGDV� GXDV� OHLWXUDV� FRP� LQWHUYDOR� GH� XPD�

2�

-DF�2�
-DF�(�

-DF�
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VHPDQD�GH�GLIHUHQoD��3DUD�FDOLEUDJHP�GXUDQWH�D�DQiOLVH��D�FDGD���� OkPLQDV�

H[DPLQDGDV� UHWRUQDYD�VH� j� SULPHLUD� GHVVH� JUXSR� GH� OkPLQDV� H� XPD� QRYD�

OHLWXUD� HUD� UHDOL]DGD��2V� GDGRV� IRUDP� VXEPHWLGRV� DR� WHVWH� 7� GH�6WXGHQW�

SDUHDGR� ²� S������� $PEDV� DV� FDOLEUDJHQV� QmR� DSUHVHQWDUDP� GLIHUHQoDV�

HVWDWtVWLFDV� �S!������� VHQGR� D� GLIHUHQoD� GR� HUUR� SDGUmR� GD� PpGLD� SDUD� D�

FDOLEUDJHP�SUpYLD�GH�������PP�H�������PP��H�SDUD�D�FDOLEUDJHP�GXUDQWH��

������PP�H�������PP��UHVSHFWLYDPHQWH��SDUD�SHUGD�GH�LQVHUomR�KLVWROyJLFD�

H�SHUGD�yVVHD�KLVWROyJLFD��

$QiOLVH�GRV�UHVXOWDGRV�
'HSRLV� GH� UHDOL]DGDV� DV� DQiOLVHV� KLVWRPpWULFDV�� RV� JUXSRV� IRUDP�

LGHQWLILFDGRV� HP�� *(9�� *()�� *&3�� ODGR� FRP� LQGXomR� H� ODGR� VHP� LQGXomR�� H�

*&1�VHP�LQGXomR��

2V�GDGRV�REWLGRV�QRV�SDUkPHWURV�-DF�(�H�-DF�2�IRUDP�DJUXSDGRV�H�D�

HOHV�DSOLFDGRV�R�WHVWH�$129$��DQiOLVH�GH�YDULkQFLD��GH�XPD�YLD�FRP�DQiOLVH�

3yV�+RF�GH�%RQIHUURQL��7RGRV�RV�WHVWHV�WLYHUDP�XP�QtYHO�GH�VLJQLILFkQFLD�GH�

����

2� FiOFXOR� GR� SDUkPHWUR� SHVR� FRUSRUDO� IRL� UHDOL]DGR� VHPDQDOPHQWH��

DWUDYpV� GD� GLIHUHQoD� HQWUH� R� SHVR� REVHUYDGR� HP� FDGD� VHPDQD� HP� TXH� VH�

UHDOL]RX�R�H[SHULPHQWR�H�R�SHVR�ILQDO��$V�PpGLDV�GRV�SHVRV�GRV�yUJmRV�WLPR��

EDoR��DGUHQDO�H�ItJDGR�GRV�JUXSRV�IRUDP�FRPSDUDGDV�HQWUH�VL��
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2V� GDGRV� REWLGRV� HP� UHODomR� j�PDVVD� FRUSyUHD� H� DR�SHVR�GRV� yUJmRV�

IRUDP�DJUXSDGRV�H�QHOHV�DSOLFDGR�R�WHVWH�$129$��DQiOLVH�GH�YDULkQFLD��GH�

XPD�YLD�FRP�DQiOLVH�3yV�+RF��%RQIHUURQL���7RGRV�RV�WHVWHV�IRUDP�DQDOLVDGRV�

D� XP� QtYHO� GH� VLJQLILFkQFLD� GH� ���� XWLOL]DQGR�VH� R� SURJUDPD� 6366�

�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV���

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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����5HVXOWDGRV�
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�
����5HVXOWDGRV�

�

�������3HVR�GH�PDVVD�FRUSRUDO�

$V�PpGLDV�GR�SHVR�FRUSRUDO�QmR�DSUHVHQWDUDP�GLIHUHQoDV�VLJQLILFDWLYDV�

HQWUH�RV�JUXSRV�H[SHULPHQWDLV��7DEHOD�����

7DEHOD���²�0pGLD�H�'HVYLR�3DGUmR�����HP�JUDPDV�GD�GLIHUHQoD�GR�SHVR�GRV�
DQLPDLV�QR�GHFRUUHU�GDV�VHPDQDV�
6HPDQDV� ������*()� ������*(9� �����*&3� ������*&1�
� 0pGLD� �� 0pGLD� �� 0pGLD� �� 0pGLD� ��

�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������
�� ������D� ������ ������D� ������ ������D� ������ ������D� ������

$V�OHWUDV�QD�KRUL]RQWDO�LQGLFDP�VHPHOKDQoDV�HVWDWtVWLFDV�HQWUH�RV�JUXSRV�
�$129$��S��������
�

5HVXOWDGR�HP�JUDPDV�GDV�PpGLDV�GDV�GLIHUHQoDV�HQWUH�SHVR�VHPDQDO�H�

LQLFLDO�HQWUH�RV�*()��*(9��*/�H�*&��1mR�H[LVWLUDP�GLIHUHQoDV�HVWDWtVWLFDV�

HQWUH�RV�JUXSRV��S!������HP�QHQKXP�SHUtRGR��

�������$QiOLVH�KLVWRPpWULFD�

3DUD� RV� SDUkPHWURV� GH� SHUGD� GH� LQVHUomR� KLVWROyJLFD� H� SHUGD� yVVHD�

HP�UHODomR�j�SHULRGRQWLWH�LQGX]LGD��ILJXUD�����R�*()�GHPRQVWUD�PDLRU�SHUGD��
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FRP� GLIHUHQoDV� VLJQLILFDQWHV� �S������� HP� DPERV� RV� SDUkPHWURV�� TXDQGR�

FRPSDUDGRV�FRP�RV�JUXSRV�*(9��*&3�H�*&1��7DEHOD�����

7DEHOD���²�7DEHOD�GHPRQVWUDWLYD�GRV�UHVXOWDGRV�GDV�DQiOLVHV�KLVWRPpWULFDV��

/DGR�FRP�LQGXomR�GH�GRHQoD� /DGR�VHP�LQGXomR�GH�GRHQoD��
-DF�(� -DF�2� -DF�(� -DF�2�

� 0pGLD� �� 0pGLD� �� 0pGLD� �� 0pGLD� ��
(VWUHVVH�
9DULiYHO� �����D� ����� �����D� ����� �����D� ����� �����D� �����
(VWUHVVH�
)tVLFR� �����E� ����� �����E� ����� �����D� ����� �����D� �����
&RQWUROH�
3RVLWLYR� �����D� ����� �����D� ����� �����D� ����� �����D� �����
&RQWUROH�
1HJDWLYR� �����F� ����� �����F� ����� �����D� ����� �����D� �����
/HWUDV� GLVWLQWDV� QD� YHUWLFDO� LQGLFDP� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� RV�
JUXSRV�� 0pGLDV� HP� PLOtPHWURV� �PP�� H� GHVYLRV� SDGU}HV� ���� GRV� ODGRV� FRP�
LQGXomR� GH� GRHQoD� �GLUHLWR�� H� VHP� LQGXomR� GH� GRHQoD� �HVTXHUGR��� SDUD�
DQiOLVH� GRV� JUXSRV� �$129$�� VHJXLGR� SRU� WHVWH� FRUUHWLYR� GH� %RQIHUURQL��
S��������

�

2�*&3�QmR�DSUHVHQWRX�GLIHUHQoDV�HVWDWLVWLFDPHQWH�VLJQLILFDWLYDV�SDUD�

RV� SDUkPHWURV� SHUGD�GH� LQVHUomR� KLVWROyJLFD�H� SHUGD� yVVHD�� FRPSDUDGR�DR�

*(9� �S!������� 2� *&1� GHPRQVWURX� DV� PHQRUHV� GLVWkQFLDV� KLVWRPpWULFDV��

TXDQGR� FRPSDUDGR� DRV� GHPDLV� JUXSRV�� FRP� GLIHUHQoDV� HVWDWtVWLFDV�

VLJQLILFDWLYDV��7DEHOD�����

$V�PHGLGDV�REWLGDV�GR�ODGR�VHP�LQGXomR�GH�SHULRGRQWLWH��ILJXUD����QmR�

DSUHVHQWDUDP� GLIHUHQoDV� HVWDWtVWLFDV� HP� UHODomR� jV� PHGLGDV� GRV� GHPDLV�

JUXSRV�� SDUD� RV� SDUkPHWURV� SHUGD� GH� LQVHUomR� KLVWROyJLFD� H� SHUGD� yVVHD�

�7DEHOD�����
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�

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GD�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD�
QR�JUXSR�GH�HVWUHVVH�ItVLFR�

�

�

)LJXUD� �� ²� )LJXUD� GHPRQVWUDWLYD� GD� KHPL� �� PD[LOD� HVTXHUGD�� VHP�
LQGXomR�GH�GRHQoD��

�

�
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�������3HVR�GRV�yJmRV�

2�SHVR�GR�EDoR�QmR�REWHYH�GLIHUHQoDV�VLJQLILFDWLYDV�HQWUH�RV� JUXSRV��

&RP� UHODomR� DR� SHVR� GR� WLPR�� R� *(9� DSUHVHQWRX� PDLRU� DXPHQWR�� TXDQGR�

FRPSDUDGR� R� *&3� H� *&1� �S�������� R� *()� VH� DSUHVHQWRX� PDLRU�� TXDQGR�

FRPSDUDGR�DR�*&3��RV�SHVRV�GDV�JOkQGXODV�DGUHQDLV� WLYHUDP�PDLRU�UHGXomR�

GH�SHVR�QR�*()��S��������TXDQGR�FRPSDUDGRV�DRV�*&3�H�*&1��$QDOLVDQGR�R�

SHVR� GR� ItJDGR�� QR� *()�� FRQVWDWRX�VH� PHQRU� SHVR�� TXDQGR� FRPSDUDGR� DRV�

*&3� H� *&1� �S�������� QR� *(9� DSHVDU� GD� UHGXomR� GR� SHVR� GR� ItJDGR��

LQH[LVWLUDP�GLIHUHQoDV�HVWDWtVWLFDV��TXDQGR�FRPSDUDGR�FRP�R�*&1��7DEHOD�

����

7DEHOD���²�7DEHOD�����7DEHOD�GHPRQVWUDWLYD�GD�FRPSDUDomR�HQWUH�RV�SHVRV��HP�JUDPDV��
GRV�yUJmRV�GRV�DQLPDLV��

� ������*()� ������*(9� �����*&3� ������*&1�
� 0pGLD� ��� 0pGLD� ����� 0pGLD� ����� 0pGLD� ����
%DoR� ����D� ����� ����D� ����� �����D� ����� ����D� �����
7LPR� ����DEF� ������ ����DE� ������ ����G� ������ ����FG� �������
$GUHQDO� �����D� ����� ����DFG� ����� ����EF� ������ ����EG� ������
)tJDGR� �����D� ����� ����DF� ����� ����EF� ������ �����E� ������
'HVYLR� SDGUmR� ���� VHJXLGR� GH� OHWUDV� GLIHUHQWHV� QD� KRUL]RQWDO� LQGLFDP�
GLIHUHQoDV�HVWDWtVWLFDV�VLJQLILFDWLYDV�HQWUH�RV�JUXSRV��$129$��VHJXLGR�SRU�
WHVWH� FRUUHWLYR� GH� %RQIHUURQL�� S�������� 3HVRV� ~PLGRV� HP� JUDPDV�� 3HVR� GD�
DGUHQDO�FRUUHVSRQGH�jV�GXDV�*OkQGXODV��
�

�

�

�

�
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�

�
�
�
�
�
�
�
�
�
�
�
�
�

����'LVFXVVmR�
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�
�
����'LVFXVVmR�

�

)UHQWH� D� XPD� PHVPD� TXDQWLGDGH� GH� PLFURUJDQLVPRV�� HVWXGRV�

HSLGHPLROyJLFRV� WrP� GHPRQVWUDGR� TXH� XPD� SHTXHQD� SDUFHOD� GD� SRSXODomR�

DSUHVHQWD� JUDQGH� TXDQWLGDGH� GH� SHUGD� GH� LQVHUomR�� VHJXLGD� GH� SHUGD�

SUHFRFH�GRV�GHQWHV��HQTXDQWR�D�PDLRULD�GD�SRSXODomR�DSUHVHQWD�YHORFLGDGH�

OHQWD�GH�SHUGD�GH�LQVHUomR��VHJXLGD�SRU�XPD�PHQRU�SHUGD�GH�GHQWHV�DR�ORQJR�

GD�YLGD�>�����@��3RUWDQWR��PXLWRV�IDWRUHV�DPELHQWDLV�SDUHFHP�HVWDU�OLJDGRV�

j�SHUGD�GH�LQVHUomR�SHULRGRQWDO��GHQWUH�HOHV�RV�IDWRUHV�VyFLRV���HFRQ{PLFRV��

D�LGDGH��R�GLDEHWHV�H�R�XVR�GR�FLJDUUR�>�����������@��

(PERUD� FRQWURYHUVRV�� HVWXGRV� HSLGHPLROyJLFRV� WrP� GHPRQVWUDGR�

UHODomR� HQWUH� GRHQoDV� HPRFLRQDLV� H� D� SHULRGRQWLWH� >���@�� 1HVWH� FRQWH[WR��

WUDEDOKRV� HP� DQLPDLV� VmR� LPSRUWDQWHV� DX[LOLDUHV� QD� FRPSUHHQVmR� GRV�

HYHQWRV�ELROyJLFRV��FRODERUDQGR�QD�SODXVLELOLGDGH�GH�IXWXURV�WUDEDOKRV��

2�UHVXOWDGR�GR�SUHVHQWH�WUDEDOKR��TXDQWR�j� LQGXomR�GH�GRHQoD�SDUD�R�

*()�� PRVWURX� PDLRU� SHUGD�� FRP� GLIHUHQoD� VLJQLILFDWLYD�� VH� FRPSDUDGR� DR�

*&3�H�*(9��SDUD�RV�SDUkPHWURV�SHUGD�GH�LQVHUomR�KLVWROyJLFD�H�SHUGD�yVVHD��

5HVXOWDGRV� GH� GHVWUXLomR� SHULRGRQWDO� WDPEpP� IRUDP� UHODWDGRV� SRU� RXWURV�

DXWRUHV�QRV�SDUkPHWURV�GH�SHUGD�GH� LQVHUomR�KLVWROyJLFD�H�yVVHD� >��@��HP�
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iUHDV� GH� IXUFD� >��@� H� PHQVXUDomR� PRUIRPpWULFD� >��@�� TXDQGR� XWLOL]DGR�

HVWUHVVH�GH�FRQWHQomR�DVVRFLDGR�j�FRORFDomR�GH�OLJDGXUD���

4XDQGR� DQLPDLV� VmR� VXEPHWLGRV� D� HVWUHVVH� GH� SHTXHQD� LQWHQVLGDGH�

SDUHFHP�H[LVWLU�HIHLWRV�SURWHWRUHV�DR�LQYpV�GH�GHVWUXWLYRV�>�����@��6XVLQ�H�

5|VLQJ� >��@� H� 6HPHQRII�6HJXQGR� HW� DO�� >��@�� DSOLFDQGR� XP� PRGHOR� GH�

HVWUHVVH� YDULiYHO�� VXJHUHP� H[LVWLU� FHUWD� ´SURWHomRµ� DR� SHULRGRQWR�� R� TXH�

FRUURERUD� RV� UHVXOWDGRV� DSUHVHQWDGRV� QHVWH� WUDEDOKR�H� QHVWD�PHWRGRORJLD�

GH�HVWUHVVH��$�WHQWDWLYD�GH�SURWHJHU�D�SURJUHVVmR�GD�SHULRGRQWLWH�HP�UDWRV�

IRL� REMHWR� GH� GRLV� HVWXGRV� GH� %UHLYLN� HW� DO�� >���� ��@�� (P� DPERV��

DGPLQLVWUDUDP�VH� PHGLFDPHQWRV�� FRPR� D� GH[DPHWDVRQD� H� WLDQHSWLQH�

�DQWLGHSUHVVLYR��� PRVWUDQGR� XPD� PHQRU� SURJUHVVmR� GH� SHULRGRQWLWH� H�

PRGXODQGR�R�HL[R�+3$��

8PD� KLSyWHVH� VREUH� GLYHUJrQFLD� GRV� UHVXOWDGRV� REWLGRV� HP� HVWXGRV�

VREUH� R� DVVXQWR�� UHVLGH� QD� PHWRGRORJLD� GH� DWLYDomR� GR� HL[R� +3$� H� GD�

LQWHUSUHWDomR� GD� UHVSRVWD� SHULRGRQWDO�� (PERUD� RV� PRGHORV� FOtQLFRV� H�

UDGLRJUiILFRV�VHMDP�XPD�ERD�DOWHUQDWLYD��DYDOLDo}HV�KLVWROyJLFDV�TXDOLWDWLYDV�

GH� HYHQWRV� FHOXODUHV�H� WHFLGXDLV�� DVVRFLDGRV� j� TXDQWLILFDomR�GH�GHVWUXLomR�

GR� SHULRGRQWR�� SDUHFHP� VHU� D� DOWHUQDWLYD� TXH� SURGX]� LQIRUPDo}HV� PDLV�

FRPSOHWDV�>������@��1HVWH�HVWXGR��D�HVFROKD�GRV�SDUkPHWURV�GH�PHQVXUDomR�

KLVWRPpWULFD� GH� GHVWUXLomR� QR� SHULRGRQWR� IRL� FRQVLGHUDGD� SHOD� UHOHYkQFLD�

FOtQLFD� HVWDEHOHFLGD� QD� SHULRGRQWLD� >��@�� 3RUWDQWR�� SDUD� TXH� D� DQiOLVH�
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KLVWROyJLFD� GR� SUHVHQWH� WUDEDOKR� IRVVH� HIHWLYD� H� UHSURGX]tYHO�� FXLGDGRV�

TXDQWR� j� SDGURQL]DomR�� VHOHomR� GRV� FRUWHV�� FHJDPHQWR� GR� H[DPLQDGRU� j�

OHLWXUD�GDV�OkPLQDV�H�j�FDOLEUDJHP�IRUDP�WRPDGRV�DVVLP�GLYHUJrQFLDV�QHVWHV�

SDGU}HV� SRGHULDP� H[SOLFDU� RV� GLIHUHQWHV� UHVXOWDGRV� HQFRQWUDGRV� QD�

OLWHUDWXUD�>��@��

&RP� UHODomR� j� DWLYDomR� GR� HL[R� +3$�� RV� PRGHORV� GH� DSOLFDomR� GR�

HVWUHVVH� WDPEpP� WrP� LQIOXrQFLD� QRV� UHVXOWDGRV�� WDQWR� p� TXH�� QR� HVWUHVVH�

ItVLFR��RFRUUHX�XPD�PDLRU�SURJUHVVmR�GD�SHULRGRQWLWH��HQTXDQWR�QR�HVWUHVVH�

YDULiYHO��KRXYH�XPD�WHQGrQFLD�GH�SURWHomR��

1D� GRHQoD� SHULRGRQWDO� R� HVWUHVVH� HQWUD� FRPR� XP� IDWRU� DPELHQWDO��

FRQGX]LQGR� D� PRGLILFDomR� GR� SDGUmR� GH� UHVSRVWD� DRV� PLFURUJDQLVPRV��

LQIOXHQFLDGRV�SHORV�IDWRUHV�JHQpWLFRV� >��@��3HORV�DFKDGRV�GH�WUDEDOKRV�TXH�

HVWXGDP�DV�YLDV�GR�HVWUHVVH�>��@��VHULD�FRHUHQWH�DFUHGLWDU�TXH�QR�SUHVHQWH�

WUDEDOKR�WHQKD�RFRUULGR�XPD�UHVSRVWD�GR�FRPSOH[R�GH�KLVWRFRPSDWLELOLGDGH�

FODVVH��� �0+&�� QR� SHULRGRQWR�� DWLYDQGR� DV� FpOXODV� 7K�� H�7K���$� UHVSRVWD�

7K���SRVVLYHOPHQWH��HVWDULD�OLJDGD�DR�PRGHOR�GH�HVWUHVVH�YDULiYHO�H�7K���DR�

PRGHOR�GH�HVWUHVVH�ItVLFR��$�UHVSRVWD�7K��WHP�VXD�IDVH�HIHWRUD�DWUDYpV�GR�

HVWtPXOR�GH�PDFUyIDJRV�OLJDGRV�D�XPD�HVWDELOL]DomR�GD�SHULRGRQWLWH�>�����@��

$�UHVSRVWD�7K��DWLYD�RV�SODVPyFLWRV�D�SURGX]LUHP�LQWHUOHXFLQDV�H�HQ]LPDV��

FRPR� DV� PHWDORSURWHLQDVHV�� FDSD]HV� GH� GHVWUXLU� RV� FRPSRQHQWHV� GR�

SHULRGRQWR��SURGX]LQGR�PDLRU�SHULRGRQWLWH�>���������@��
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$� HVFROKD� GD� OLQKDJHP� :LVWDU� H� GR� PRGHOR� GH� HVWUHVVH� GHX�VH� SRU�

KDYHU� SDGU}HV� YDULDGRV� GH� UHVSRVWDV� GR� HL[R� +3$�� R� TXH� DFDED� VH�

DVVHPHOKDQGR�� HP� SDUWH�� DRV� VHUHV� KXPDQRV�� TXH� UHDJHP� GH� IRUPD�

GLIHUHQWH�IUHQWH�DRV�HVWtPXORV�GD�YLGD�GLiULD�>���������@��

2� ODGR� VHP� LQGXomR� GH� GRHQoD� QmR� DSUHVHQWRX� SHUGD� GH� LQVHUomR�

KLVWROyJLFD�H�yVVHD�HP�QHQKXP�GRV�JUXSRV��FRUURERUDQGR�FRP�RV�UHVXOWDGRV�

HQFRQWUDGRV� QD� OLWHUDWXUD� >���� ��@�� (QWUHWDQWR�� %UHLYLN� HW� DO�� >��@� H�

6HPHQRII�6HJXQGR� HW� DO�� >��@� HQFRQWUDUDP� XPD� PLJUDomR� GR� HSLWpOLR�

MXQFLRQDO�SDUD�DSLFDO�IUHQWH�D�HVWtPXORV�GR�HL[R�+3$��VHP�TXDOTXHU�LQGXomR�

GH� GRHQoD�� (VWDV� GLYHUJrQFLDV� GH� UHVXOWDGRV� SRGHULDP� VHU� DWULEXtGDV� DR�

PRGHOR�GH�DWLYDomR�GR�HL[R�+3$�TXH�YDULRX�HQWUH�RV�H[SHULPHQWRV��6RPDGRV�

D� HVWH� IDWR�� VDEH�VH� TXH� R� IXQFLRQDPHQWR� GR� HL[R� QHXURHQGyFULQR�

LPXQROyJLFR�WHP�PXLWRV�SRQWRV�REVFXURV��QHFHVVLWDQGR�GH�PDLV� WHPSR�SDUD�

UHSURGXomR�GH�QRYRV�WUDEDOKRV�H�SRVVtYHLV�DMXVWHV��

2� PRGHOR� GHVHQYROYLGR� QR� SUHVHQWH� H[SHULPHQWR� SRVVLELOLWRX�

GHPRQVWUDU�� DWUDYpV� GD� DQiOLVH� GD� VD~GH� VLVWrPLFD�� TXH� RV� DQLPDLV� IRUDP�

HVWUHVVDGRV� >�����@�� 2� ItJDGR� p� XP� yUJmR� PXLWR� LPSRUWDQWH� QD� UHVSRVWD�

LPXQR�LQIODPDWyULD� GR� RUJDQLVPR� >���� ��@�� $WUDYpV� GH� HVWtPXORV� TXtPLFRV��

ItVLFRV�RX�HPRFLRQDLV��LQLFLD�VH�XPD�FDVFDWD�GH�HYHQWRV�D�SDUWLU�GD�,/���)17�

H� JOLFRFRUWLFyLGHV�� FDSD]HV� GH� HVWLPXODUHP� D� SURGXomR� GH� GLYHUVDV�

SURWHtQDV��FRPR�D�SURWHtQD�&�UHDWLYD�H�R�ILEULQRJrQLR��(VWDV�VXEVWkQFLDV�VmR�
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LPSRUWDQWHV�FRPR�PDUFDGRUHV�GH�GRHQoDV�FRPR�D�FDUGLRSDWLD��HVWLPXODQWHV�

GH� IDJRFLWRVH�� DPSOLILFDGRUHV� GD� UHVSRVWD� LQIODPDWyULD�� DWLYDGRUHV� GD� YLD�

FOiVVLFD� GR� VLVWHPD� FRPSOHPHQWR�� LQLELGRUHV� GH� FUHVFLPHQWR� GH� FpOXODV� GH�

WXPRU� PHWDVWiWLFR�� PRGXODGRUHV� GD� IXQomR� GRV� SROLPRUIRQXFOHDUHV� H�

HVWLPXODQWHV�GD�FLFDWUL]DomR��

2V� UHVXOWDGRV� GHVWH� HVWXGR� GHPRQVWUDP� TXH� R� ItJDGR� IRL�

FRPSURPHWLGR� FRP�SHUGD�GH�SHVR�QRV�GRLV�PRGHORV�GH�HVWUHVVH� FU{QLFR�� R�

TXH� HYLGHQFLD� XP� IDWRU� LPSRUWDQWH� VREUH� D� HIHWLYLGDGH� GR� PRGHOR� GH�

HVWUHVVH�DSOLFDGR��FRUURERUDQGR�FRP�RV�DFKDGRV�GH�6HO\H�>��@��

2�WLPR�H�DV�JOkQGXODV�DGUHQDLV�WUDEDOKDP�HP�VLQHUJLVPR��GH�PRGR�TXH��

H[LVWLQGR�DOWHUDomR�HP�XPD�GHODV��RFRUUH�PRGLILFDomR�GH�VXDV�IXQo}HV�>���

��@��1HVVH�WUDEDOKR�R�SHVR�GR�WLPR�H�R�SHVR�GDV�JOkQGXODV�DGUHQDLV�WLYHUDP�

UHVXOWDGRV�DQWDJ{QLFRV�DRV�GHPRQVWUDGRV�HP�RXWURV�HVWXGRV�TXH�DQDOLVDUDP�

D� DVVRFLDomR� HQWUH� R� HVWUHVVH� H� D� SHULRGRQWLWH� HP� UDWRV�� SURYDYHOPHQWH�

HVWH� IDWR� WHQKD� RFRUULGR� SHOR�PRGHOR�GH� HVWUHVVH� FU{QLFR� RSWDGR� >��������

��@��

$�JUDQGH�GLIHUHQoD�GHVVH�WUDEDOKR�IRL�R�WHPSR�GH����GLDV�GH�HVWUHVVH��

D�TXH�HVWLYHUDP�VXEPHWLGRV�RV�DQLPDLV��DOpP�GD�LQGXomR�GD�GRHQoD�RFRUUHU�

GHSRLV� GH� ��� GLDV� GR� LQtFLR� GR� HQVDLR�� R� TXH� SRGHULD� WHU� LQGX]LGR� D� XP�

UHVXOWDGR�DQWDJ{QLFR�DRV�PRVWUDGRV�SRU�RXWURV�DXWRUHV�>���������@��%XVFRX�

VH� XP� SURORQJDPHQWR� GR� PRGHOR� GH� HVWUHVVH� SRU� FRUUHODFLRQDU� SDFLHQWHV�
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VXEPHWLGRV� j� ORQJD� FDUJD� GH� HVWUHVVH�� FRPR� SRU� H[HPSOR�� H[HFXWLYRV� GH�

JUDQGHV�HPSUHVDV�H�SUHVLGLiULRV�>�����@��$�SHULRGRQWLWH�p�XPD�GRHQoD�FRP�

FDSDFLGDGH�GH� LQGX]LU�D�XPD�UHVSRVWD�VLVWrPLFD�QR�RUJDQLVPR� >���������@��

ORJR��R�TXH�SRGH�WHU�RFRUULGR��p�XP�HVWtPXOR�GD�UHVSRVWD�LPXQR�LQIODPDWyULD��

SURGX]LQGR� DOWD� TXDQWLGDGH� GH� FpOXODV� 7� SHOR� WLPR� H� SRXFD� TXDQWLGDGH� GH�

DGUHQDOLQD� H� FRUWLVRQD�� JHUDQGR� DXPHQWR� QR� SHVR� GR� WLPR� H� GLPLQXLomR� GR�

SHVR�GDV�JOkQGXODV�DGUHQDLV�VHP�GLIHUHQoDV�HVWDWtVWLFDV�QRV�GRLV�PRGHORV�GH�

HVWUHVVH�XWLOL]DGRV��(VWH�IDWRU�SRGH�RFRUUHU�TXDQGR�R�HVWtPXOR�GH�HVWUHVVH�

FU{QLFR�p�PDQWLGR�SRU�ORQJRV�SHUtRGRV�>��@��

$� PDQXWHQomR� GR� SHVR� FRUSRUDO� WRWDO�� HP� WRGRV� RV� JUXSRV�� VHP�

GLIHUHQoD� HVWDWtVWLFD�� FRPSDUDGR� DR� FRQWUROH� QHJDWLYR�� VXJHUH� TXH� R� SHVR�

FRUSRUDO� GRV� DQLPDLV� IRL� GHWHUPLQDGR� FRPR� IRUPD� GH� DQiOLVH� GH� VD~GH�

VLVWrPLFD�� D� TXDO� p� XWLOL]DGD� SRU� GLYHUVRV� DXWRUHV� >��@��1RV� UHVXOWDGRV�GR�

SUHVHQWH�HVWXGR��KRXYH�DXVrQFLD�GH�VLJQLILFkQFLD�HVWDWtVWLFD�HP�UHODomR�DR�

SHVR� FRUSRUDO�� GXUDQWH� H� DR� ILQDO� GR� H[SHULPHQWR�� 2XWURV� HVWXGRV�

VHPHOKDQWHV�� DVVRFLDQGR� SHULRGRQWLWH� LQGX]LGD� SRU� OLJDGXUD� HP� UDWRV� H�

HVWUHVVH�� HQFRQWUDUDP� GLIHUHQoDV� HVWDWtVWLFDV�� GHPRQVWUDQGR� PHQRU� SHVR�

GRV� DQLPDLV�HVWUHVVDGRV� >������@��(VWH�GDGR�SRGH�VLQDOL]DU�XP�DOWR�SDGUmR�

GH� HVWUHVVH�� SURGX]LQGR� XPD� JUDQGH� TXDQWLGDGH� GH� ,/�� H� )17�� TXH� VmR�

FDSD]HV� GH� LQGX]LU� R� HL[R�+3$�D� GLPLQXLU� D� YRQWDGH�GH�DOLPHQWDU�VH��(VWD�
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VLWXDomR�UHIRUoD�D�SUHPLVVD�GH�TXH�RV�DQLPDLV�FKHJDUDP�DR�ILQDO�GR�HVWXGR�

HP�ERP�HVWDGR�GH�VD~GH��

$OJXQV�SRQWRV�HP�UHODomR� DR� HVWUHVVH� FRPHoDP� D� VHU� FRPSUHHQGLGRV��

(QWUHWDQWR�� R� HL[R� QHXURHQGyFULQR�LPXQROyJLFR� p� FRPSOH[R� H� HP� PXLWRV�

DVSHFWRV� GHVFRQKHFLGR�� VHQGR� DVVLP�� QHFHVViULRV� HVWXGRV� HSLGHPLROyJLFRV�

ORQJLWXGLQDLV�� HVWXGRV� HP� DQLPDLV� H� HQVDLRV� FOtQLFRV� SDUD� PHOKRU�

FRPSUHHQGHU�HVWD�TXHVWmR��
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�
����&RQFOXVmR�

 

'HQWUR� GRV� OLPLWHV� GHVWH� WUDEDOKR�� FRQFOXL�VH� TXH� R� HVWUHVVH� ItVLFR�
SURSRUFLRQRX�PDLRU�GHVWUXLomR�GD�SHULRGRQWLWH�LQGX]LGD��
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�
����5HIHUrQFLDV��
�

>�@� 6RFUDQVN\� 66�� +DIIDMHH� $'�� 3HULRGRQWDO� PLFURELDO� HFRORJ\��

3HULRGRQWRORJ\����������������������

>�@� %DHOXP�9��7KH�HSLGHPLRORJ\�RI�GHVWUXFWLYH�SHULRGRQWDO�GLVHDVH��&DXVHV��

SDUDGLJPV�� SUREOHPV�� PHWKRGV� DQG� HPSLULFDO� HYLGHQFH�� $DUKXV��

'HQPDUN��5R\DO�'HQWDO� &ROOHJH�)DFXOW\� RI�+HDOWK�6FLHQFHV�8QLYHUVLW\�

RI�$DUKXV����������SS�7KHVLV��

>�@� *HQFR� 5-�� &XUUHQW� YLHZ� RI� ULVN� IDFWRUV� IRU� SHULRGRQWDO� GLVHDVH�� -�

3HULRGRQWRO������������������

>�@� 0RQWHLUR�GD�6LOYD�$0��1HZPDQ��1+��2DNOH\��'$��3V\FKRVRFLDO�IDFWRUV�

LQ� LQIODPPDWRU\� SHULRGRQWDO� GLVHDVHV�� $� UHYLHZ�� -� &OLQ� 3HULRGRQWRO�

����������������

>�@� &DVWUR� *'�� 2SSHUPDQQ� 59�� +DDV� $1�� :LQWHU� 5�� $OFKLHUL� -&��

$VVRFLDWLRQ� EHWZHHQ� SV\FKRVRFLDO� IDFWRUV� DQG� SHULRGRQWLWLV�� $� FDVH�

FRQWURO�VWXG\��-�&OLQ�3HULRGRQWRO�����������������

>�@� *HQFR�5-��+R�$:��*URVVL�6*��'XQIRUG�5*��7RGHVFR�/$��5HODWLRQVKLS�RI�

VWUHVV�� GLVWUHVV�� DQG� LQDGHTXDWH� FRSLQJ� EHKDYLRUV� WR� SHULRGRQWDO�

��$UWLJR�HVFULWR�QDV�QRUPDV�GD�5HYLVWD�$FWD�2QWRQW�6FDQG�²�$QH[R�%�
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GLVHDVH��-�3HULRGRQWRO�����������������

>�@� �6ROLV�$&��/RWXIR�5)��3DQQXWL�&0��%UXQKHLUR�(&��0DUTXHV�$+��/RWXIR�

1HWR�)��$VVRFLDWLRQ� RI�SHULRGRQWDO�GLVHDVH� WR�DQ[LHW\�DQG�GHSUHVVLRQ�

V\PSWRPV�� DQG� SV\FKRVRFLDO� VWUHVV� IDFWRUV�� -� &OLQ� 3HULRGRQWRO�

����������������

>�@� 0RVV� 0(�� %HFN� -'�� .DSODQ� %+�� 2IIHQEDFKHU� 6�� *DU\�:�� *HQFR� 5-��

0DWKHL� ((�� 7HGHVFR� /$�� ([SORUDWRU\� FDVH�FRQWURO� DEDO\VLV� RI�

SV\FKRVRFLDO� IDFWRUV� DQG� DGXOW� SHULRGRQWLWLV�� -� 3HULRGRQWRO�

�����������������

>�@� $QLVPDQ� +�� %DLQHV�0*�� %HUF]L�� ,�� %HUQVWHLQ� &1�� %OHQQHUKDVVHWW�0*��

*RUF]\QVNL� 50�� HW� DO�� 1HXURLPPXQH� 0HFKDQLVPV� LQ� +HDOWK� DQG�

'LVHDVHV�����+HDOWK��&0$-������������������

>��@�5HLFKH� (09�� 1XQHV� 629�� 0RULPRWR� +.�� 6WUHVV�� GHSUHVVLRQ�� WKH�

LPPXQH�V\VWHP��DQG�FDQFHU��/DQWHG�2QFRO�����������������

>��@� %UHLYLN�7��*XQGHUVHQ�<��2VPXQGVHQ�+��)RQQXP�)��2SVWDG�3.��1HRQDWDO�

GH[DPHWKDVRQH� DQG� FKURQLF� WLDQHSWLQH� WUHDWPHQW� LQKLELWV� OLJDWXUH�

LQGXFHG�SHULRGRQWLWLV�LQ�DGXOWV�UDWV��-�3HULRGRQWRO�5HV����������������

>��@�(OHQNRY� ,-�� &KURXVRV� *3�� 6WUHVV� KRUPRQHV�� 7K��7K�� SDWWHUQV��

SUR�DQWL�LQIODPPDWRU\� F\WRNLQHV� DQG� VXVFHSWLELOLW\� WR� GLVHDVH�� 7UHQG�

(QGRFULQRO�0HWDE�����������������
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>��@�*DPPHOO� (�� 6H\PRXU� *-�� ,PPXQRUHJXODWRU\� FRQWURO� RI� 7K��7K��

F\WRNLQH� SURILOHV� LQ� SHULRGRQWDO� GLVHDVH�� 3HULRGRQWRORJ\� �����

���������������

>��@�%UHLYLN� 7�� 7KUDQH� 36�� 3V\FKRQHXURLPPXQH� LQWHUDFWLRQV� LQ� SHULRGRQWDO�

GLVHDVH�� ,Q�� $OGHU� 5�� )HOWHQ� '/�� &RKHQ� 1�� HGLWRUV��

3V\FKRQHXURLPPXQORJ\�� 6DQ� 'LHJR�� $FDGHPLF� 3UHVV�� �UG� HG�� ������

S���������

>��@�7DNDGD� 7�� <RVKLQDUL� 1�� 6XJLLVKL� 6�� .DZDVH� +�� <DPDQH� 7�� 1RJXFKL� 7��

(IIHFW� RI� UHVWUDLQW� VWUHVV� RQ� WKH� SURJUHVVLRQ� RI� H[SHULPHQWDO�

SHULRGRQWLWLV�LQ�UDWV��-�3HULRGRQWRO�����������������

>��@�6XVLQ� &�� 5|VLQJ� &.�� (IIHFW� RI� YDULDEOH� PRGHUDWH� FKURQLF� VWUHVV� RQ�

OLJDWXUH�LQGXFHG� SHULRGRQWDO� GLVHDVH� LQ� :LVWDU� UDWV�� $FWD� 2GRQWRO�

6FDQG�����������������

>��@�6HPHQRII�6HJXQGR� $�� +HQQHPPDQ� &�� )RQWDQHOD� 95&�� 5|VLQJ� &.�� 7KH�

UROH� RI� SV\FKRQHXURLPPXQH� LQWHUDFWLRQV� LQ� WKH� SDWKRJHQHVLV� RI�

OLJDWXUH�LQGXFHG� SHULRGRQWDO� GLVHDVH� LQ� :LVWDU� UDWV�� -� ,QWHU� $FDG�

3HULRGRQWRO���������������

>��@�)XMLRND�$��)XMLRND�7��,VKLGD�<��0DHNDZD�7��1DNDPXUD�6��'LIIHUHQWLDO�

HIIHFWV� RI� SUHQDWDO� VWUHVV� RQ� WKH� PRUSKRORJLFDO� PDWXUDWLRQ� RI�

KLSSRFDPSDO�QHXURQV��1HXURVFLHQFH������������������
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>��@�0R\QLKDQ�-$��0HFKDQLVPV� RI� VWUHVV�LQGXFHG�PRGXODWLRQ� RI� LPPXQLW\��

%UDLQ�%HKDY�,PPXQ��������6XSSO��6��²6����

>��@�*DVSHUVLF� 5�� 6WLEODU�0DUWLQFLF� '�� 6NDOHULF� 8�� ,QIOXHQFH� RI� UHVWUDLQW�

VWUHVV� RQ� OLJDWXUH�LQGXFHG� SHULRGRQWLWLV� LQ� UDWV�� (XU� -� 2UDO� 6FL�

�����������������

>��@�6DOOD\�.��6DQDYL�)��5LQJ�,��3KDP�3��%HUKOLQJ�8+��1RZRWQ\�$��$OYHRODU�

ERQH� GHVWUXFWLRQ� LQ� WKH� LPPXQRVXSSUHVVHG� UDW�� -� 3HULRGRQWRO� 5HV�

����������������

>��@�/|H�+��$QHUXG�$��%R\VHQ�+��0RUULVRQ�(��1DWXUDO�KLVWRU\�RI�SHULRGRQWDO�

GLVHDVH� LQ� PDQ�� 5DSLG�� PRGHUDWH� DQG� QR� ORVV� RI� DWWDFKPHQW� LQ� 6UL�

/DQNDQ�ODERUHUV����WR����\HDUV�RI�DJH��-�&OLQ�3HULRGRQWRO�������������

����

>��@�%DHOXP�9��)HMHUVNRY�2��0DQML�)��3HULRGRQWDO�GLVHDVH�LQ�DGXOW�.HQ\DQV��-�

&OLQ�3HULRGRQWRO�����������������

>��@�(PULFK�/-��6KORVVPDQ�0��*HQFR�5-��3HULRGRQWDO�GLVHDVH�LQ�QRQ�LQVXOLQH�

GHSHQGHQW�GLDEHWHV�0HOOLWXV��-�3HULRGRQWRO�����������������

>��@�6XVLQ� &�� 3HULRGRQWDO� GLVHDVHV� LQ� UHSUHVHQWDWLYH� XUEDQ� SRSXODWLRQ� LQ�

VRXWK�%UD]LO��%HUJDQ��1RZD\��8QLYHUVLW\�RI�%HUJDQ����������SS��7KHVLV��

>��@�1DNDMLPD�.��+DPDGD�1��7DNDKDVKL�<��6DVDJXUL�.��7VXNLQRNL�.��8PHPRWR�

7�� HW� DO�� 5HVWUDLQW� VWUHVV� HQKDQFHV� DOYHRODU� ERQH� ORVV� LQ� DQ�

H[SHULPHQWDO�UDW�PRGHO��-�3HULRGRQWRO�5HV�����������������
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>��@�%UHLYLN�7��*XQGHUVHQ�<��2SVWDG�3.��)RQQXP�)��&KHPLFDO�V\SDWKHFWRP\�

LQKLELWV� SHULRGRQWDO� GLVHDVH� LQ� )LVFKHU� ���� UDWV�� -� 3HULRGRQWRO� 5HV�

����������������

>��@�5DPIMRUG�� 63�� ,QGHFHV� IRU� SUHYDOHQFH� DQG� LQFLGHQFH� RI� SHULRGRQWDO�

GLVHDVH��-�3HULRGRQWRO����������������

>��@�$OWPDQ� '&�� 'HVLJQLQJ� UHVHDUFK�� ,Q�� $OWPDQ� '&� HGLWRUV�� 3UDFWLFDO�

VWDWLVWLFV�IRU�PHGLFDO�UHVHDUFK��/RQGRQ��&KDSDPDQ�	�+DOO���QG�HG��������

S��������

>��@�3DJH� &5�� .RUPDQ� .6�� 7KH� 3DWKRJHQHVLV� RI� +XPDQ� 3HULRGRQWLWLV�� $Q�

,QWURGXFWLRQ��3HULRGRQWRORJ\��������������������

>��@� /HH� :�� $LWNHQ� 6�� 6RGHN� -�� 0F&XOORFK� &$�� (YLGHQFH� RI� D� GLUHFW�

UHODWLRQVKLS� EHWZHHQ� QHXWURSKLO� FROODJHQDVH� DFWLYLW\� DQG� SHULRGRQWDO�

WLVVXH�GHVWUXFWLRQ�LQ�YLYR��UROH�RI�DFWLYH�HQ]\PH�LQ�KXPDQ�SHULRGRQWLWLV��

-�3HULRGRQWRO�5HV����������������

>��@�&KURXVRV�� *3�� 7KH� K\SRWKDODPLF�SLWXLWDU\�DGUHQDO� D[LV� DQG� LPPXQH�

PHGLDWHG�LQIODPPDWLRQ��1�(QJO�-�0HG�������������������

>��@�)RUEHV�1)��6WZDUW�&$��0DWWKHZV�.��5HLG�,&��&KURQLF�PLOG�VWUHVV�DQG�

VXFURVH�FRQVXPSWLRQ�� YDOLGLW\�DV�D�PRGHO�RI�GHSUHVVLRQ��3K\VLRO�%HKDY�

�����������������

>��@�(EHUVROH� -/�� &DSSHOOL� '�� $FXWH�SKDVH� UHDFWDQWV� LQ� LQIHFWLRQV� DQG�

LQIODPPDWRU\�GLVHDVHV��3HULRGRQWRORJ\���������������������
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>��@�6HO\H� +�� 7KH� JHQHUDO� DGDSWDWLRQ� V\QGURPH� DQG� WKH� GLVHDVHV� RI�

DGDSWDWLRQ��-�&OLQ�(QGRFULQRO�����������������

>��@�6HO\H� +�� 7K\PXV� DQG� DGUHQDOV� LQ� WKH� UHVSRQVH� RI� WKH� RUJDQLVP� WR�

LQMXULHV�DQG�LQWR[LFDWLRQ��%U�-�([S�3DWKRO�����������������

>��@�)D]HO� 6�� 'DQHVK� -�� 6HULRXV� PHQWDO� GLVRUGHU� LQ� ������ SULVRQHUV�� $�

V\VWHPDWLF�UHYLHZ�RI����VXUYH\V��7KH�/DQFHW������������������

>��@�)UHHPDQ� 5�� *RVV� 6�� 6WUHVV� PHDVXUHV� DV� SUHGLFWRUV� RI� SHULRGRQWDO�

GLVHDVH���$�SUHOLPLQDU\�FRPPXQLFDWLRQ��&RPPXQLW\�'HQW�2UDO�(SLGHPLRO�

�����������������

>��@�,YDQ\L� /�� /HKQHU� 7�� 6WLPXODWLRQ� RI� O\SKRF\WH� WUDQVIRUPDWLRQ� E\�

EDFWHULDO�DQWLJHQV�LQ�SDWLHQWV�ZLWK�SHULRGRQWDO�GLVHDVH��$UFK�2UDO�%LRO�

�����������������

>��@�3DJH�5&��7KH�SDWKRELRORJ\�RI�SHULRGRQWDO�GLVHDVHV�PD\�DIIHFW�V\VWHPLF�

GLVHDVHV��,QYHUVLRQ�RI�D�SDUDGLJP��$QQ�3HULRGRQWRO�����������������

�

�

�

�

�

�
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��&DStWXOR���
(IHLWR�GR�HVWUHVVH�FU{QLFR�QD�JUDYLGH]��LQWHUIHULQGR�

QD�SURJUHVVmR�GH�SHULRGRQWLWH�LQGX]LGD�QD�SUROH��HVWXGR�
KLVWRPpWULFR�HP�UDWRV��
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�
����5(6802�
�

2EMHWLYR�� 7UDEDOKRV� HP� GLYHUVDV� iUHDV� GD� VD~GH� YrP� PRVWUDQGR� TXH� R�

HVWUHVVH� GXUDQWH� D� JUDYLGH]� SRGH� DOWHUDU� D� VXVFHWLELOLGDGH� GRV� ILOKRV� QD�

LGDGH�DGXOWD��%XVFRX�VH�XVDU�R�HVWUHVVH�FU{QLFR�GXUDQWH�D�IDVH�GH�JHVWDomR�

HP� UDWDV� GD� OLQKDJHP� /HZLV�� FRP� R� REMHWLYR� GH� DYDOLDU� KLVWRPHWULFDPHQWH�

XPD� SRVVtYHO� SURJUHVVmR� GH� SHULRGRQWLWH� HP� VXD� SUROH� QD� IDVH� DGXOWD��

0pWRGRV��$SyV�FRQILUPDomR�GD�JUDYLGH]��DV�UDWDV�IRUDP�GLYLGLGDV��DWUDYpV�

GH�VRUWHLR��HP�GRLV�JUXSRV��JUXSRV�GDV�PmHV�HVWUHVVDGDV�H�JUXSR�GDV�PmHV�

QmR�HVWUHVVDGDV�� $V� UDWDV� GR� JUXSR� GDV� PmHV� HVWUHVVDGDV� SDVVDUDP� D�

UHFHEHU� HQVDLR� GH� HVWUHVVH� FU{QLFR� �FRQWHQomR� DVVRFLDGD� j� H[SRVLomR� DR�

IULR���HQWUH�R�VpWLPR�H�R�GpFLPR�RLWDYR�GLD�JHVWDFLRQDO��$SyV�R�QDVFLPHQWR��

HVFROKHUDP�VH����UDWRV�PDFKRV�SURYHQLHQWHV�GDV�PmHV�HVWUHVVDGDV� �*,�� H�

��� UDWRV� PDFKRV� SURYHQLHQWHV� GDV� PmHV� QmR�HVWUHVVDGDV� �*,,��� $R�

DWLQJLUHP�����JUDPDV�GH�SHVR�FRUSRUDO��IRL�DFRQGLFLRQDGD�XPD�OLJDGXUD�HP�

YROWD� GR� VHJXQGR� PRODU� VXSHULRU� GLUHLWR� GH� FDGD� DQLPDO�� VHUYLQGR� R� ODGR�

HVTXHUGR�FRPR�FRQWUROH��'HFRUULGRV����GLDV��RV�DQLPDLV�IRUDP�VXEPHWLGRV�j�

HXWDQiVLD� SRU� H[FHVVR� GH� DQHVWpVLFR�� $SyV� SURFHVVDPHQWR� ODERUDWRULDO� GH�

URWLQD�� UHDOL]DUDP�VH� D� GLJLWDOL]DomR� H� D� PHQVXUDomR� KLVWRPpWULFD� GDV�

LPDJHQV��XVDQGR�VH�GRLV�SDUkPHWURV��SHUGD�GH�LQVHUomR�KLVWROyJLFD�H�SHUGD�
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yVVHD�� 5HVXOWDGRV��1R� ODGR� FRP� LQGXomR� GH� GRHQoD�� R� *,� PRVWURX� PDLRU�

SHUGD�GH�LQVHUomR�KLVWROyJLFD�H�SHUGD�yVVHD��TXDQGR�FRPSDUDGD�FRP�R�*,,��

1R�ODGR�FRQWUROH�VHP�LQGXomR�GH�GRHQoD��RV�GRLV�JUXSRV�PDQWLYHUDP�VH�VHP�

DOWHUDo}HV�� &RQFOXVmR�� 2� HVWUHVVH� FU{QLFR� HP� UDWDV� SUHQKDV� GD� OLQKDJHP�

/HZLV�� FRQGX]LX� j� PDLRU� SURJUHVVmR� GH� SHULRGRQWLWH� LQGX]LGD� QD� SUROH� QD�

IDVH�DGXOWD��

3DODYUDV�FKDYHV��3HULRGRQWLWH��*UDYLGH]��/HZLV��(VWUHVVH��

�
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�
����$EVWUDFW�
�

2EMHFWLYH��:RUNV� LQ�GLYHUVH�KHDOWK�DUHDV�KDYH�GHPRQVWUDWHG�WKDW�VWUHVV�

GXULQJ�SUHJQDQF\�FDQ�DOWHU�WKH�VXVFHSWLELOLW\�RI�WKH�RIIVSULQJ�LQ�DGXOW�OLIH��

&KURQLF� VWUHVV� ZDV� XVHG� GXULQJ� WKH� SUHJQDQF\� SKDVH� LQ� UDWV�� ZLWK� WKH�

REMHFWLYH�RI�HYDOXDWLQJ�WKH�SRVVLEOH�SURJUHVVLRQ�RI�SHULRGRQWLWLV�LQGXFHG�LQ�

WKH� RIIVSULQJ� ZKHQ� DGXOW�� 0HWKRGV�� $IWHU� FRQILUPDWLRQ� RI� SUHJQDQF\��

IHPDOH� /(:� VWUDLQ� UDWV�ZHUH� UDQGRPO\� GLYLGHG� LQWR� WZR� JURXSV�� VWUHVVHG�

GDPV� DQG� QRQVWUHVVHG� GDPV�� 7KH� VWUHVVHG� GDPV� JURXS� ZDV� VXEMHFWHG� WR�

FKURQLF�VWUHVV��LPPRELOL]DWLRQ�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�FROG��GXULQJ�WKH�

VHFRQG�DQG�WKLUG�JHVWDWLRQDO�SHULRGV��$IWHU�ELUWK�����PDOH�SXSV�RULJLQDWLQJ�

IURP�VWUHVVHG�GDPV��*,��DQG�DQRWKHU����RULJLQDWLQJ�IURP�QRQVWUHVVHG�GDPV�

�*,,��ZHUH�VHOHFWHG��$IWHU�UHDFKLQJ�����J�RI�ERG\�ZHLJKW��D�VXWXUH�WKUHDG�

OLJDWXUH�ZDV�SODFHG�DURXQG�WKH�XSSHU�ULJKW�VHFRQG�PRODU�RI�HDFK�UDW��ZLWK�

WKH�OHIW�VLGH�VHUYLQJ�DV�FRQWURO��$IWHU����GD\V�WKH�UDWV�ZHUH�VXEPLWWHG�WR�

HXWKDQDVLD� E\� H[FHVV� DQHVWKHVLD�� )ROORZLQJ� URXWLQH� ODERUDWRU\� SURFHVVLQJ��

WKH�GLJLWDOL]DWLRQ�DQG�PHDVXUHPHQW�RI�WKH�VDPSOH�VOLFHV�ZDV�UHDOL]HG�XVLQJ�

WZR� SDUDPHWHUV�� ORVV� RI� KLVWRORJLFDO� LQVHUWLRQ� DQG� ERQH� ORVV��5HVXOWV��2Q�

WKH�OLJDWXUH�VLGH��*,�VKRZHG�JUHDWHU�ORVV�RI�KLVWRORJLFDO�LQVHUWLRQ�FRPSDUHG�

WR� *,,�� ZKHUHDV� RQ� WKH� FRQWURO� VLGH�� ERWK� JURXSV� VKRZHG� QR� DOWHUDWLRQV��
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&RQFOXVLRQ�� &KURQLF� VWUHVV� LQ� SUHJQDQW� /(:� VWUDLQ� UDWV� OHG� WR� JUHDWHU�

SHULRGRQWLWLV�SURJUHVVLRQ�LQ�WKH�RIIVSULQJ�GXULQJ�WKH�DGXOW�SKDVH��

.H\�ZRUGV��3HULRGRQWLWLV��,QEUHG��/HZ��3UHJQDQF\��
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�
����,QWURGXomR�

�

2�HIHLWR�GR�HVWUHVVH�TXtPLFR��ItVLFR�RX�HPRFLRQDO�HP�UDWDV��GXUDQWH�D�

JUDYLGH]�� WHP� VLGR�PRWLYR� GH� HVWXGR� SRU� GLYHUVDV� iUHDV� GR� FRQKHFLPHQWR��

TXH�YHP�GHPRQVWUDQGR�XPD�DOWHUDomR�QR�SDGUmR�GH�IXQFLRQDPHQWR�GR�HL[R�

KLSRWiODPR�SLWXLWiULR�DGUHQDO� �+3$�� GDV� PmHV� H� GD� SURJrQLH� GH� PmHV�

VXEPHWLGDV�D�HQVDLRV�GH�HVWUHVVH�FU{QLFR���������������

2V�PHFDQLVPRV�GH�HQWHQGLPHQWR�GR�HVWUHVVH�DLQGD�VmR�FRQWURYHUVRV�H�

GH� GLItFLO� FRPSUHHQVmR�� )XMLRND� HW� DO�� ���� HVWXGDUDP� R� HIHLWR� GH� GRLV�

PRGHORV� GH� HVWUHVVH� HP� UDWDV� SUHQKHV�� VHQGR� XP� GH� EDL[D� LQWHQVLGDGH� H�

RXWUR�GH�DOWD�LQWHQVLGDGH��6HXV�UHVXOWDGRV�GHPRQVWUDP�XP�IDWRU�PRGXODGRU�

HVWLPXODQWH� GDV� HVWUXWXUDV� GR� KLSRFDPSR� H� VHXV� UHFHSWRUHV� GLDQWH� GR�

HVWUHVVH�GH�EDL[D�LQWHQVLGDGH�H�XP�IDWRU�PRGXODGRU�GH�VXSUHVVmR�SHUDQWH�R�

GH�DOWD�LQWHQVLGDGH��$V�FRQVHT�rQFLDV�GHVVDV�PXGDQoDV�UHIOHWHP�XPD�PDLRU�

RX�PHQRU�VXVFHSWLELOLGDGH�D�GLYHUVDV�GRHQoDV������

6DEH�VH�� QRV� GLDV� DWXDLV�� TXH� R� VLVWHPD� QHUYRVR�� VLVWHPD� HQGyFULQR� H�

VLVWHPD�LPXQROyJLFR�WUDEDOKDP��LQWHJUDGRV��(VWtPXORV��H[WHUQRV�RX��LQWHUQRV�

�

��$UWLJR�HVFULWR�QDV�QRUPDV�GD�5HYLVWD�-RXUQDO�RI�3HULRGRQWDO�5HVHDUFK�²�$QH[R�&�
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DWLYDP� QHXURWUDQVPLVVRUHV�� QHXURSHSLWtGLRV�� FpOXODV� LQIODPDWyULDV� H�

LQWHUOHXFLQDV� TXH� GHVHQFDGHLDP� XPD� FDVFDWD� GH� HYHQWRV� LQWUDFHOXODUHV� H�

H[WUDFHOXODUHV� FDSD]HV� GH� LQWHUIHULU� QR� SURFHVVR� VD~GH�GRHQoD� QRV� VHUHV�

KXPDQRV� ������� 1D� EXVFD� GH� XPD� FRPSUHHQVmR� GHVWD� FDVFDWD� GH� HYHQWRV�

ELROyJLFRV�� RV� UDWRV�HQGRJkPLFRV� WRUQDP�VH�XPD�DOWHUQDWLYD��(VWHV�DQLPDLV�

WrP�SDGU}HV�HVSHFtILFRV�GH�IRUWH�RX�IUDFD�DWLYDomR�GR�HL[R�QHXURHQGyFULQR�

LPXQROyJLFR��R�TXH�GHWHUPLQD�XPD�PDLRU�RX�PHQRU�VXVFHSWLELOLGDGH�D�GRHQoDV�

LQIHFFLRVDV�RX�GH�FDUiWHU�JHQpWLFR� �����(P�UHODomR�j�GRHQoD�SHULRGRQWDO��D�

XWLOL]DomR� GHVWHV� DQLPDLV� WDPEpP� GHPRQVWURX� XPD� PDLRU� SURJUHVVmR� GH�

SHULRGRQWLWH� LQGX]LGD� QRV� UDWRV� GH� IRUWH� DWLYDomR� GR� HL[R� +3$� �� UDWRV�

)LVFKHU� ��H�PHQRU�SURJUHVVmR�GH�SHULRGRQWLWH� LQGX]LGD�QRV�UDWRV�GH�EDL[D�

DWLYDomR�GR�HL[R�+3$��UDWRV�/HZLV�����������

(VWXGRV� HSLGHPLROyJLFRV� DLQGD� VmR� FRQWURYHUVRV�� QR� TXH� VH� UHIHUH� j�

OLJDomR� HQWUH� GRHQoDV� GH� DWLYDomR� GR� HL[R� +3$� H� SDUkPHWURV� FOtQLFRV� GH�

VD~GH� SHULRGRQWDO� ����� ���� ���� ����� (PERUD� RV� WUDEDOKRV� HP� DQLPDLV� VHMDP�

XPD�ERD�DOWHUQDWLYD�SDUD�FRPSUHHQGHU�SUREOHPDV�GR�HVWUHVVH�QD�JUDYLGH]�H�

VXDV� FRQVHT�rQFLDV� QRV� ILOKRV�� R� HIHLWR�GR� HVWUHVVH� FU{QLFR� QD�SURJUHVVmR�

GD�GRHQoD�SHULRGRQWDO�HP�UDWRV�DLQGD�p�XP�DVVXQWR�GLVFXWLGR�H�LQFRQFOXVLYR���

(P� DOJXQV� HVWXGRV� R� HVWUHVVH� FRQGX]� D� XPD� PDLRU� SURJUHVVmR� GH�

SHULRGRQWLWH�������HP�RXWURV��SDUHFH�HYLWDU�D�SURJUHVVmR�GD�PHVPD�����������

H�DLQGD�Ki�RV�TXH�QmR�UHYHODP�GLIHUHQoDV�������
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(VWXGDQGR�VH� R� HIHLWR� GH� OLSRSROLVVDFDUtGHRV� LQMHWDGRV� HP� UDWRV�

HQGRJkPLFRV� UHFpP�QDVFLGRV�� %UHLYLN� HW� DO�� ���� REVHUYDUDP� XPD� PDLRU�

SURJUHVVmR�GH�SHULRGRQWLWH�QHVWHV�DQLPDLV��TXDQGR�D�GRHQoD�IRL�LQGX]LGD�SRU�

OLJDGXUD� QD� IDVH� DGXOWD�� (VWHV� UHVXOWDGRV� GHPRQVWUDUDP� PRGLILFDomR� QR�

SDGUmR� GH� UHVSRVWD� GR� KRVSHGHLUR�� FRPR� FRQVHT�rQFLD� GH� XPD� PDLRU�

DWLYDomR� GR� HL[R� +3$�� RFDVLRQDQGR� PDLRUHV� SHUGDV� GDV� HVWUXWXUDV�

SHULRGRQWDLV�GRV�UDWRV�QD�IDVH�DGXOWD��(VWHV�UHVXOWDGRV�VXJHUHP�TXH��UDWDV�

HQGRJkPLFDV�GD�OLQKDJHP�/HZLV��IUHQWH�D�HVWtPXORV�HVWUHVVRUHV��GmR�RULJHP�

D�ILOKRWHV�PDLV�VHQVtYHLV�D�PXGDQoDV�QHXURHQGyFULQDV������

(PERUD� R� PRGHOR� H[SHULPHQWDO� GH� HVWUHVVH� GXUDQWH� D� JUDYLGH]� FRP�

LQIOXrQFLDV� QDV� UHVSRVWDV� GD� SUROH� QD� LGDGH� DGXOWD� WHQKD� VLGR� EHP�

HVWDEHOHFLGR�HP�YiULDV�iUHDV�PpGLFDV������������������FRP�UHODomR�j�GRHQoD�

SHULRGRQWDO�DLQGD�FDUHFH�GH�LQIRUPDo}HV��
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�
����3URSRVLomR�
�

2� SUHVHQWH� HVWXGR� WHP� SRU� REMHWLYR� DQDOLVDU� KLVWRPHWULFDPHQWH� R�

HIHLWR�GR�HVWUHVVH� FU{QLFR�� HP�UDWDV�HQGRJkPLFDV�JUiYLGDV�� QD�SURJUHVVmR�

GH�SHULRGRQWLWH�LQGX]LGD��HP�VXD�SURJrQLH��QD�LGDGH�DGXOWD��

�
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�
����0DWHULDO�H�PpWRGR�

�

3DUD�R�SUHVHQWH�H[SHULPHQWR�IRUDP�VHOHFLRQDGRV����UDWRV�����IrPHDV�H�

��PDFKRV�� GD�HVSpFLH�5DWWXV� QRYHUJLFXV� HQGRJkPLFRV�/HZLV��PDQWLGRV� FRP�

UDomR� EDODQFHDGD� H� iJXD� DG� OLELWXP�� VRE� FLFOR� FODUR�HVFXUR� GH� ��� KRUDV��

WHPSHUDWXUD�FRQWURODGD�GH����&�H�XPLGDGH�GH��������2V�PHVPRV�SDVVDUDP�

SRU� XPD� DGDSWDomR� DR� QRYR� DPELHQWH� GXUDQWH� ��� GLDV�� 2� H[SHULPHQWR� IRL�

UHJLVWUDGR� H� DSURYDGR� SHOR� FRPLWr� GH� pWLFD� QD� H[SHULPHQWDomR� DQLPDO� GD�

)DFXOGDGH� GH� 2GRQWRORJLD� ´-~OLR� GH� 0HVTXLWD� )LOKRµ� &kPSXV� $UDoDWXED�

�$QH[R�$��

'HOLQHDPHQWR�GR�HVWXGR�
$SyV�DWLQJLUHP�WUrV�PHVHV�GH� LGDGH��RV�DQLPDLV�IRUDP�FRORFDGRV�SDUD�

UHSURGXomR� QD� SURSRUomR� GH� GXDV� IrPHDV� SDUD� XP� PDFKR�� &RQILUPDGD� D�

JUDYLGH]� DWUDYpV�GD� WpFQLFD�GR� HVIUHJDoR� YDJLQDO�� DJXDUGRX�VH�XP�SHUtRGR�

GH� VHWH� GLDV�� GLYLGLQGR�VH� DV� UDWDV�� DWUDYpV� GH� VRUWHLR�� HP� GRLV� JUXSRV��

JUXSR�GDV�PmHV�HVWUHVVDGDV�H�JUXSR�GDV�PmHV�QmR�HVWUHVVDGDV��2�JUXSR�GH�

PmHV�QmR�HVWUHVVDGDV�IRL�PDQWLGR�VHP�TXDOTXHU�SURFHGLPHQWR��1R�JUXSR�GDV�

PmHV�HVWUHVVDGDV��D�SDUWLU�GR�VpWLPR�GLD�GH�JUDYLGH]�� LQLFLRX�VH�HQVDLR�GH�

HVWUHVVH�� DWUDYpV� GD� FRQWHQomR� ItVLFD� DVVRFLDGD� j� H[SRVLomR� DR� IULR�� 3DUD�
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WDQWR��DV�UDWDV�IRUDP�GHOLFDGDPHQWH�HPEXWLGDV�HP�FDQRV��39&��FRPSDWtYHLV�

FRP�VHX�WDPDQKR�H�LPHGLDWDPHQWH�H[SRVWDV�DR�IULR�GH���&��JHODGHLUD���SRU�

GXDV�KRUDV�LQLQWHUUXSWDV��XPD�YH]�DR�GLD��YDULDQGR�QR�SHUtRGR�GDV������K�jV�

�����K�� GXUDQWH� ��� GLDV� ���� ���� 2FRUULGR� R� QDVFLPHQWR� SDGURQL]RX�VH� R�

Q~PHUR�GH���DQLPDLV�SRU�FDGD�PmH��$SyV�DV�IDVHV�GH�FUHVFLPHQWR��GHVPDPD�

H� D� VHSDUDomR� SRU� VH[R�� VHSDURX�VH�� DOHDWRULDPHQWH�� ��� DQLPDLV� PDFKRV��

FRQVWLWXtGRV�HP�GRLV�JUXSRV��JUXSR�,�²�ILOKRV�GDV�PmHV�HVWUHVVDGDV��Q ����H�

JUXSR�,,�²�ILOKRV�GDV�PmHV�QmR�HVWUHVVDGDV��Q �����$R�DWLQJLUHP�����JUDPDV�

GH� SHVR� FRUSRUDO�� FRP� LGDGH� GH� �� PHVHV� H� PHLR�� LQLFLRX�VH� D� LQGXomR� GD�

GRHQoD�SHULRGRQWDO�������

7RGRV� RV� SURFHGLPHQWRV� GH� LQGXomR� GH� GRHQoD� SHULRGRQWDO� IRUDP�

UHDOL]DGRV�VRE�DQHVWHVLD�JHUDO��SRU�PHLR�GD�DGPLQLVWUDomR�LQWUDPXVFXODU�GH�

���� PO� GH� FORULGUDWR� GH� FHWDPLQD� �'RSDOHQ�� $JULEUDQGV�� 6D~GH� $QLPDO��

3DXOtQLD��63��%UDVLO�����PJ�PO���DVVRFLDGR�D������PO�GH�FORULGUDWR�GH�[LOD]LQD�

�5RPSXQ�� %D\HU�� 6D~GH� $QLPDO�� 6mR� 3DXOR�� 63�� %UDVLO�� ��� JUDPDV� SRU� FDGD�

���PO�� SDUD� FDGD� ���� JUDPDV� GH� SHVR� FRUSRUDO�� 3DUD� D� LQGXomR� GD� GRHQoD�

SHULRGRQWDO��XP�ILR�GH�VHGD�HVWpULO�Q~PHUR����(WKLFRQ��-RKQVRQ�H�-RKQVRQ��

6mR� 3DXOR�� %UDVLO�� IRL� XWLOL]DGR� SDUD� UHDOL]DomR� GH� OLJDGXUD� HP� YROWD� GR�

VHJXQGR� PRODU� VXSHULRU� GLUHLWR� GH� FDGD� DQLPDO�� VHUYLQGR� R� VHJXQGR� PRODU�

VXSHULRU� HVTXHUGR� FRPR� FRQWUROH� ����� ����� 'HFRUULGRV� ��� GLDV� DSyV� D�

FRORFDomR� GD� OLJDGXUD�� RV� DQLPDLV� IRUDP� VXEPHWLGRV� j� HXWDQiVLD� SRU� GRVH�
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H[FHVVLYD� GH� DQHVWpVLFR� �� DGPLQLVWUDomR� LQWUDPXVFXODU� GH� FORULGUDWR� GH�

FHWDPLQD��'RSDOHQ��$JULEUDQGV��6D~GH�$QLPDO��3DXOtQLD��63��%UDVLO�����ILJXUD�

����

��

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GR�GHOLQHDPHQWR�GR�WUDEDOKR�

�

([DPH�KLVWROyJLFR�
$V�SHoDV�UHPRYLGDV��FRQWHQGR�KHPL�PD[LODV�GLUHLWD�H�HVTXHUGD��IRUDP�

IL[DGDV�HP�IRUPRO� D� ����SRU����KRUDV��(P�VHJXLGD� IRUDP�GHVFDOFLILFDGDV�

HP� iFLGR� QtWULFR� D� ��� SRU� XP� SHUtRGR� GH� �� VHPDQDV�� VHQGR� ODYDGDV��

GHVLGUDWDGDV�� GLDIDQL]DGDV� H� LQFOXtGDV� HP� SDUDILQD�� 2V� EORFRV� IRUDP�

LQFOXtGRV��GH�PDQHLUD�D�SHUPLWLU�FRUWHV�KLVWROyJLFRV��ORQJLWXGLQDLV�QR�VHQWLGR�

PpVLR�GLVWDO��'XUDQWH�R�SURFHVVR�GH�PLFURWRPLD��FXLGDGRV�IRUDP�WRPDGRV��D�

ILP�GH�TXH�RV�FRUWHV�YLVXDOL]DGRV�DR�PLFURVFySLR�SHUPLWLVVHP�LGHQWLILFDU�RV�

���H����PRODUHV��D�FULVWD�yVVHD�LQWHUSUR[LPDO��D�FkPDUD�SXOSDU�FRURQiULD�H�D�

UDGLFXODU�� (QFRQWUDGRV� HVVHV� FULWpULRV�� SURFHGHX�VH� j� REWHQomR� GH� FRUWHV�

VHULDGRV�GH����P��RV�TXDLV�IRUDP�FRUDGRV�FRP�KHPDWR[LOLQD�H�HRVLQD��

'LD���'LD���

1DVFHQoD�

(VWUHVVH�3UHQKHV�

'LD��� 'LD����

/LJDGXUD�

$FDVDODPHQWR�

UDWRV�FRP�PpGLD�
GH�����JUDPDV�

(XWDQiVLD�

'LD����'LD����



 

 

85 

3DUD� D� DQiOLVH�� IRUDP� VHOHFLRQDGDV� GH]� OkPLQDV� VHULDGDV�� QDV� TXDLV�

QHFHVVDULDPHQWH�GHYHULDP�VHU�REVHUYDGRV�R����H�R����PRODU��FRQWHQGR�SROSD�

FRURQiULD� H� SROSD� UDGLFXODU�� MXQomR� DPHOR�FHPHQWiULD� HYLGHQWH� QD� SRUomR�

PHVLDO� GR� VHJXQGR�PRODU�� FULVWD� yVVHD� LQWHUSUR[LPDO� H� LQVHUomR� FRQMXQWLYD�

������ $� KLVWRPHWULD� IRL� UHDOL]DGD� DWUDYpV� GD� FDSWDomR� GDV� LPDJHQV�

�0LFURVFySLR� WULQRFXODU�� &ROHPDQ�� 6DQWR� $QGUp�63�� 0RGHOR� ����7&�� OHQWH�

������� �� ��������� DFRSODGR� D� &kPDUD� 6DQVXQJ� 6'&������ &RUHD��� H�

PHQVXUDGD�HP�PP��XWLOL]DQGR�VH�R�´VRIWZDUHµ�,PDJH/DE�������'LUDFRQ�%LR�

,QIRUPiWLFD� /WGD��� 9DUJHP� *UDQGH� GR� 6XO�� 63�� %UDVLO��� 2V� SDUkPHWURV� GD�

DQiOLVH�KLVWRPpWULFD�GR�SUHVHQWH�HVWXGR�IRUDP���

�D�� GLVWkQFLD� HQWUH� D� MXQomR� DPHOR�FHPHQWiULD� QD� IDFH� PHVLDO� GR�

VHJXQGR� PRODU� H� D� SRUomR� PDLV� DSLFDO� GR� HSLWpOLR� MXQFLRQDO� �-DF�(���

HVWDEHOHFLGD�FRPR�SHUGD�GH�LQVHUomR�KLVWROyJLFD��

�E��GLVWkQFLD�HQWUH�D�MXQomR�DPHOR�FHPHQWiULD�H�D�FULVWD�yVVHD�DOYHRODU�

�-DF�2�� HVWDEHOHFLGD� FRPR� PHGLGD� UHSUHVHQWDWLYD� GH� SHUGD� yVVHD�

KLVWROyJLFD��

2�H[DPLQDGRU�TXH�UHDOL]RX�D�KLVWRPHWULD�HVWDYD�FHJR�DR�HVWXGR��VHQGR�

DV�OkPLQDV�FRGLILFDGDV�SRU�XP�SHVTXLVDGRU�DOKHLR�DR�WUDEDOKR���

3DUD�FRQILDELOLGDGH�GD� OHLWXUD�GRV�GDGRV�IRUDP�UHDOL]DGDV�FDOLEUDJHQV�

LQWUD�H[DPLQDGRU�� VHQGR�XPD�SUpYLD�H�RXWUD�GXUDQWH�D�DQiOLVH�GDV� OkPLQDV��

1D� FDOLEUDJHP� SUpYLD� DR� HVWXGR�� VHOHFLRQDUDP�VH� DOHDWRULDPHQWH� ���� GR�
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WRWDO� GH� OkPLQDV�� VHQGR� UHDOL]DGDV� GXDV� OHLWXUDV� FRP� LQWHUYDOR� GH� XPD�

VHPDQD�GH�GLIHUHQoD��3DUD�FDOLEUDJHP�GXUDQWH�D�DQiOLVH��D�FDGD���� OkPLQDV�

H[DPLQDGDV� UHWRUQDYD�VH� j� SULPHLUD� GHVVH� JUXSR� GH� OkPLQDV� DQDOLVDGDV� H�

XPD�QRYD� OHLWXUD�HUD�UHDOL]DGD��2V�GDGRV�IRUDP�VXEPHWLGRV�DR�WHVWH�7�GH�

6WXGHQW�SDUHDGR�FRP�QtYHO�GH�VLJQLILFkQFLD�GH�����$PEDV�DV�FDOLEUDJHQV�QmR�

DSUHVHQWDUDP� GLIHUHQoDV� HVWDWtVWLFDV� �S!������� VHQGR� D� GLIHUHQoD� GR� HUUR�

SDGUmR�GD�PpGLD�SDUD�D�FDOLEUDJHP�SUpYLD�GH�������PP�H�������PP��H�SDUD�D�

FDOLEUDJHP� GXUDQWH� D� DQiOLVH�� GH� ������PP� H� ������PP�� UHVSHFWLYDPHQWH��

SDUD�SHUGD�GH�LQVHUomR�KLVWROyJLFD�H�SHUGD�yVVHD�KLVWROyJLFD��

$QiOLVH�GRV�UHVXOWDGRV�
'HSRLV� GH� UHDOL]DGDV� DV� DQiOLVHV� KLVWRPpWULFDV�� RV� JUXSRV� IRUDP�

LGHQWLILFDGRV� HP�� ILOKRV� GDV� PmHV� HVWUHVVDGDV�� ODGRV� FRP� LQGXomR� H� VHP�

LQGXomR� �*UXSR�,�� H� ILOKRV�GDV�PmHV�QmR�HVWUHVVDGDV�� ODGRV�FRP� LQGXomR�H�

VHP�LQGXomR��*UXSR�,,���

2V� GDGRV� REWLGRV� IRUDP� DJUXSDGRV� QRV� SDUkPHWURV� -DF�(� H� -DF�2� H�

QHOHV� DSOLFDGR� R� WHVWH� 7� SDUD� DPRVWUDV� LQGHSHQGHQWHV� SDUD� DQiOLVH� GRV�

UHVXOWDGRV��7RGRV�RV�WHVWHV�IRUDP�DQDOLVDGRV�D�XP�QtYHO�GH�VLJQLILFkQFLD�GH�

���� XWLOL]DQGR�VH� R� SURJUDPD� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO�

6FLHQFHV���

�
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�
����5HVXOWDGRV�

�

1R� ODGR� FRP� LQGXomR� GH� GRHQoD� �)LJXUD� ���� R� *UXSR� ,�PRVWURX�PDLRU�

SHUGD� GH� LQVHUomR� KLVWROyJLFD� �S�  � ������� H� SHUGD� yVVHD� �S�  ��������� FRP�

GLIHUHQoD�VLJQLILFDWLYD�FRPSDUDGR�DR�*UXSR�,,��7DEHOD�����

7DEHOD����5HVXOWDGRV�GDV�DQiOLVHV�KLVWRPpWULFDV�HP�PP�GR�ODGR�GLUHLWR�FRP�
LQGXomR�GH�GRHQoD��

0D[LOD�GLUHLWD�
� *5832�,� *5832�,,� 9DORU�GR�3� �����1�

-DF�(�
-DF�2�

������������
������������

������������
������������

������
������

���
���

*UXSR� ,� ²� ILOKRV� GDV� PmHV� HVWUHVVDGDV� H� *UXSR� ,,� ²� ILOKRV� GDV� PmHV� QmR�
HVWUHVVDGDV� �WHVWH�7�GH�6WXGHQW�SDUD�DPRVWUDV� LQGHSHQGHQWHV��� -DF�(�GLVWkQFLD�
GD� MXQomR� DPHOR�FHPHQWiULD� DR� HSLWpOLR�� -DF�2� GLVWkQFLD� GD� MXQomR� DPHOR�
FHPHQWiULD�DR�RVVR��
�
�
�
�
�
�
�
�
�
�

�
�
�

)LJXUD���²�)LJXUD�GHPRQVWUDWLYD�GD�KLVWRPHWULD�GD�SHUGD�GH�LQVHUomR�
KLVWROyJLFD�H�yVVHD�GRV�ILOKRV�GDV�PmHV�HVWUHVVDGDV��

�
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1R�ODGR�VHP�LQGXomR�GH�GRHQoD��ILJXUD�����RV�SDUkPHWURV�GH�SHUGD�GH�

LQVHUomR� KLVWROyJLFD� H� SHUGD� yVVHD� QmR� GHPRQVWUDUDP� GLIHUHQoDV�

HVWDWtVWLFDV�VLJQLILFDQWHV��S!������HQWUH�RV�JUXSRV�,�H�,,��7DEHOD�����

�
�
�
�
�
�
�)LJXUD� �� ²� )LJXUD� GHPRQVWUDWLYD� GD� KLVWRPHWULD� GD� PD[LOD� HVTXHUGD�� VHP�
LQGXomR�GH�GRHQoD�� �

7DEHOD����5HVXOWDGRV�GDV�DQiOLVHV�KLVWRPpWULFDV�HP�PP�GR�ODGR�HVTXHUGR�VHP�
LQGXomR�GH�GRHQoD���

0D[LOD�HVTXHUGD�

� *5832�,� *5832,,� 9DORU�GR�3� 1�

-DF�(�

-DF�2�

��������������

��������������

��������������

��������������

�����

�����

���

���

*UXSR� ,� ²� ILOKRV� GDV� PmHV� HVWUHVVDGDV� H� *UXSR� ,,� ²� ILOKRV� GDV� PmHV� QmR�
HVWUHVVDGDV��WHVWH�7�GH�6WXGHQW�SDUD�DPRVWUDV�LQGHSHQGHQWHV���-DF�(�GLVWkQFLD�
GD� MXQomR� DPHOR�FHPHQWiULD� DR� HSLWpOLR�� -DF�2� GLVWkQFLD� GD� MXQomR� DPHOR�
FHPHQWiULD�DR�RVVR���
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����'LVFXVVmR�
�

'LYHUVDV� HVSHFLDOLGDGHV� PpGLFDV�� FRPR� FDUGLRORJLD�� SHGLDWULD��

QHXURORJLD�� SVLFRORJLD� H� RXWUDV� PDLV� YrP� GHPRQVWUDQGR� TXH� R� HVWtPXOR� GR�

HL[R� +3$� GXUDQWH� D� SUHQKHV� RX� HP� LGDGH� SUHFRFH� LQIOXHQFLD� R�

GHVHQYROYLPHQWR�GDV�UHVSRVWDV�QHXURHQGyFULQDV�GH�DQLPDLV�QD�LGDGH�DGXOWD�

�������������������������UHVXOWDGR�FRQILUPDGR�QHVWH�WUDEDOKR��3RVVLYHOPHQWH��

HP� UHODomR� DRV� ILOKRV� GDV� PmHV� HVWUHVVDGDV�� RFRUUHUDP�PRGLILFDo}HV� QDV�

HVWUXWXUDV� GR� HL[R� +3$�� GHYLGR� j� JUDQGH� TXDQWLGDGH� GH� JOLFRFRUWLFyLGH�

JHUDGD� QR� HQVDLR� GH� HVWUHVVH� FU{QLFR� GXUDQWH� D� SUHQKHV�� 2V� SURGXWRV�

JHUDGRV� SHOR� HVWtPXOR� QHVVDV� IDVHV� VmR� IRQWHV�JHUDGRUDV� GH�PRGLILFDo}HV�

HVWUXWXUDLV�QD�IRUPDomR�HL[R�+3$������R�TXH��IUHQWH�DR�HVWtPXOR�GD�LQGXomR�

GH� SHULRGRQWLWH� QD� LGDGH� DGXOWD�� UHVXOWRX� HP� PDLRU� GHVWUXLomR� GR�

SHULRGRQWR��

2V� PHFDQLVPRV� TXH� SRVVLYHOPHQWH� FRQGX]LUDP� D� XP� HIHLWR� PDLV�

GHVWUXLGRU� GD� SHULRGRQWLWH�� QHVWH� WUDEDOKR�� OLJDP�VH� D� PXGDQoDV� GDV�

UHVSRVWDV�GR�HL[R�QHXURHQGyFULQR�LPXQROyJLFR��4XDQGR�HVWLPXODGD��D�DGHQR�

KLSyIHVH� SURGX]� XPD� JUDQGH� TXDQWLGDGH�GR� KRUP{QLR� DGHQR�FRUWLFRWUySLFR�

�$&7+��� GHVHQFDGHDQGR� XPD� DPSOD� SURGXomR� GH� FRUWLVRQD� SHOD� JOkQGXOD�

DGUHQDO�� (VWH� QHXURKRUP{QLR� HVWLPXOD� DV� FpOXODV� KHOSHU� 7K��� TXH�� SRU� VXD�
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YH]��DWLYDP�YiULRV�FRPSRQHQWHV��GHQWUH�HOHV��DV�PHWDORSURWHLQDVHV��FDSD]HV�

GH�GHVWUXtUHP�R�SHULRGRQWR�������������������������������

2� UDFLRFtQLR� GR� HIHLWR� GR� HL[R� +3$�� LQWHUIHULQGR� QD� SURJUHVVmR� GD�

SHULRGRQWLWH��FRQILUPD�VH��FRP�D�SRVVLELOLGDGH�GH�PDLRU�DWLYDomR�GR�VLVWHPD�

QHUYRVR� FHQWUDO� �61&�� HP� FRQGX]LU� j� PDLRU� GHVWUXLomR� QR� SHULRGRQWR� �����

$SHVDU� GD� SODXVLELOLGDGH� FRQVWUXtGD�� RV� UHVXOWDGRV� VREUH� R� HVWUHVVH� DLQGD�

VmR�FRQWURYHUVRV��

%UHLYLN� HW� DO�� ����� LQMHWDUDP� OLSRSROLVVDFDUtGHRV� HP� UDWRV� UHFpP�

QDVFLGRV� GD� OLQKDJHP� /HZLV�� FRP� EDL[D� UHDWLYLGDGH� GR� HL[R� +3$�� 6HXV�

UHVXOWDGRV�FRPSURYDUDP�DV�PXGDQoDV�JHUDGDV�QR�HL[R�QHXURHQGyFULQR��FRP�

PDLRU�GHVWUXLomR�GR�SHULRGRQWR��*DVSHUVLF�HW�DO��������XWLOL]DQGR�GLIHUHQWHV�

PRGHORV�GH�DWLYDomR�GR�HL[R��XWLOL]DQGR�R�HVWUHVVH�SRU�FRQWHQomR�GH����K�H�

GH���K��REVHUYDUDP�PDLRU�SURJUHVVmR�GH�SHULRGRQWLWH�HP�DPERV�RV�WHPSRV�

H[SHULPHQWDLV��

(P�H[SHULPHQWR�FRP�UDWRV��XWLOL]DQGR�JOLFRFRUWLFyLGH�H�DQWLGHSUHVVLYRV�

%UHLYLN�HW�DO�������REVHUYDUDP�TXH�D�DGPLQLVWUDomR�GHVWHV�IiUPDFRV�HYLWRX�D�

SURJUHVVmR� GH� SHULRGRQWLWH�� WDQWR� HP� UDWRV� GH� OLQKDJHP�HQGRJkPLFD� FRPR�

GH�OLQKDJHP�QmR�HQGRJkPLFD��

'LIHUHQWH� GRV� WUDEDOKRV� VXSUDFLWDGRV�� %HQDWWL� HW� DO��� HVWXGDQGR� R�

HIHLWR�GR�HVWUHVVH�DVVRFLDGR�j�QLFRWLQD��QmR�HQFRQWUDUDP�GLIHUHQoDV�HQWUH�R�

JUXSR� FRQWUROH� SRVLWLYR� �VRPHQWH� LQGXomR� GH� SHULRGRQWLWH�� H� R� JUXSR�
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HVWUHVVDGR� ������ DVVLP� REVHUYD�VH� XPD� WHQGrQFLD� QRV� WUDEDOKRV� DWXDLV� GH�

EXVFDU� XPD� FRPSUHHQVmR� GR� SURFHVVR� GH� PRGXODomR� GR� HL[R� +3$� QD�

WHQWDWLYD�GH�PDLRU�FRQKHFLPHQWR�QHVWD�iUHD���

(PERUD� D� GRHQoD� SHULRGRQWDO� VHMD� XP� SURFHVVR� LQIHFWR�LQIODPDWyULR�

LQLFLDGR�SRU�XPD�RUJDQL]DomR�GH�PLFURUJDQLVPRV����������HVWHV�VmR�FDSD]HV�

GH�FRQGX]LU�R�SHULRGRQWR�D�GHVWUXLU�VH�RX�HVWDELOL]DU�VH��������������R�TXH�

SRGHULD� HVWDU� OLJDGR� j� PXGDQoD� GR� SDGUmR� GH� UHVSRVWD� GRV� LQGLYtGXRV�

LQIOXHQFLDGRV� SRU� SUREOHPDV� GH� RULJHQV� HPRFLRQDLV� ������ &RQWXGR� YiULRV�

WUDEDOKRV�QD�iUHD�GD�HSLGHPLRORJLD�WrP�PRVWUDGR�UHVXOWDGRV�FRQWURYHUVRV��

$OJXQV� HVWDEHOHFHP� XPD� UHODomR� GH� ULVFR� HQWUH� HVWUHVVH� H� SLRUD� QRV�

LQGLFDGRUHV�GH�VD~GH�SHULRGRQWDO���������������������������H�RXWURV��QmR������

����� 1HVWH� FRQWH[WR�� HVWXGRV� HP� UDWRV� SRGHP� FRQWURODU� PXLWRV� YLHVHV� H�

IDFLOLWDU� R� HQWHQGLPHQWR� GH� PXLWDV� TXHVW}HV� TXH� HQYROYDP� D� ELRORJLD� GR�

VLVWHPD��

3RUWDQWR�� QR� SUHVHQWH�H[SHULPHQWR��RSWRX�VH�SRU�HVVD�PHWRGRORJLD�GH�

HVWUHVVH� GXUDQWH� D� JUDYLGH]� SRU� VHU� EHP� UHIHUHQFLDGD� QD� OLWHUDWXUD��

PRVWUDQGR� YiULRV� JUXSRV� GH� SHVTXLVD� QDV�PDLV� GLIHUHQWHV� iUHDV� GD� VD~GH��

VHQGR� FDSD]HV� GH� PRGLILFDU� R� SDGUmR� GH� UHVSRVWDV� GR� HL[R� +3$��

GLDJQRVWLFDGR�GH�GLIHUHQWHV�IRUPDV���������������������������������

(VWXGRV� HP� DQLPDLV� IDFLOLWDP� D� FRPSUHHQVmR� GRV� PHFDQLVPRV� GD�

HWLRSDWRJHQLD� GD� GRHQoD�� DOpP� GH� FRQWURODU� YLHVHV� FRPR� RV� IDWRUHV�
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DPELHQWDLV� H� D� PDLRU� FRPSOH[LGDGH� GD� ILVLRORJLD� GR� VHU� KXPDQR�� 1HVWH�

PLVWHU�� PDLV� WUDEDOKRV� QHVVD� iUHD� GD� SHULRGRQWLD�� EXVFDQGR�VH� XPD�

FRQILUPDomR� GHVVHV� UHVXOWDGRV�� VmR� LPSRUWDQWHV� SDUD� VH� FRPSUHHQGHU�

PHOKRU�RV�PHFDQLVPRV�FRPSOH[RV�GH�SDWRJrQHVH�GR�HVWUHVVH�� LQIOXHQFLDQGR�

XPD�PDLRU�RX�PHQRU�SURJUHVVmR�GD�GRHQoD�SHULRGRQWDO�HP�ILOKRV�GDV�PmHV�

HVWUHVVDGDV��

�

�

�

�
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�
����&RQFOXVmR�

�

'HQWUR� GRV� OLPLWHV� GR� SUHVHQWH� HVWXGR�� S{GH�VH� FRQFOXLU� TXH�� UDWRV�

DGXOWRV�� ILOKRV� GH� PmHV� VXEPHWLGRV� D� HVWUHVVH� DSUHVHQWDUDP� PDLRU�

SURJUHVVmR�GH�SHULRGRQWLWH�LQGX]LGD�SRU�OLJDGXUD��

�
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����5HIHUrQFLDV�
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�
����5HIHUrQFLDV�
�

��� (VWDQLVODX�&��0RUDWR�6��%HKDYLRU�RQWRJHQ\� LQ� WKH�HOHYDWHG�SOXV�PD]H��

SUHQDWDO�VWUHVV�HIIHFWV��,QW�-�'HY�1HXURVFL��������������²�����

��� +DQVHQ�7UHQFK� /6�� %DUURQ� 6�� � (IIHFWV� RI� QHRQDWDO� DOFRKRO� DQG�RU�

FRFDLQH� H[SRVXUH� RQ� VWUHVV� LQ� MXYHQLOH� DQG� DGXOW� IHPDOH� UDWV��

1HXURWR[LF�DQG�7HUDWRO�������������²����

��� 6WHIDQVNL�9��5DDEH�&��6FKXOWH�0��3UHJQDQF\�DQG�VRFLDO�VWUHVV�LQ�IHPDOH�

UDWV�� ,QIOXHQFHV� RQ� EORRG� OHXNRF\WHV� DQG� FRUWLFRVWHURQH�

FRQFHQWUDWLRQV��-�1HXURLPPXQRO��������������²����

��� �.RHQLJ�-,��(OPHU�*,��6KHSDU�3'��/HH�35��0D\R�&��-R\�%��HW�DO��3UHQDWDO�

H[SRVXUH�WR�D�UHSHDWHG�YDULDEOH�VWUHVV�SDUDGLJP�HOLFLWV�EHKDYLRUDO�DQG�

QHXURHQGRFULQRORJLFDO� FKDQJHV� LQ� WKH� DGXOW� RIIVSULQJ�� SRWHQWLDO�

UHOHYDQFH�WR�VFKL]RSKUHQLD��%HKDY�%UDLQ�5HV���������������²�����

��� )XMLRND�$��)XMLRND�7��,VKLGD�<��0DHNDZD�7��1DNDPXUD�6��'LIIHUHQWLDO�

HIIHFWV� RI� SUHQDWDO� VWUHVV� RQ� WKH� PRUSKRORJLFDO� PDWXUDWLRQ� RI�

KLSSRFDPSDO�QHXURQV��1HXURVFLHQFH���������������������

�

��$UWLJR�HVFLWR�QDV�QRUPDV�GD�UHYLVWD�-RXUQDO�RI�3HULRGRQWDO�5HVHDUFK�²�$QH[R�%�
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��� 0R\QLKDQ�-$��0HFKDQLVPV� RI� VWUHVV�LQGXFHG�PRGXODWLRQ� RI� LPPXQLW\��

%UDLQ�%HKDY�,PPXQ���������6XSSO���6��²6����

��� $QLVPDQ�+�� %DLQHV�0*�� %HUF]L�� ,�� %HUQVWHLQ� &1�� %OHQQHUKDVVHWW�0*��

*RUF]\QVNL� 50�� HW� DO�� 1HXURLPPXQH� PHFKDQLVPV� LQ� KHDOWK� DQG�

GLVHDVHV�����'LVHDVH��&DQ�0HG�$VVRF�-�����������������������

��� %UHLYLN�7-��%UDLQ�1HXUR�(QGRFULQH�,PXQH�,QWHUDFWLRQV� LQ� 3HULRGRQWDO�

'LVHDVH��2VOR��1RZD\��8QLYHUVLW\�RI�2VOR����������SS��7KHVLV��

��� %UHLYLN� 7�� 7KUDQH� 36�� 3V\FKRQHXURLPPXQH� LQWHUDFWLRQ� LQ� SHULRGRQWDO�

GLVHDVH��,Q��$OGHU�5��)HOWHQ�'/��&RKHQ�1�HGV��3V\FKRQHXURLPPXQRORJ\��

6DQ�'LHJR��&$��$FDGHPLF�3UHVV��UG�HGLWLRQ�����������������

���� 0RVV�0(�� %HFN�-'�� .DSODQ�%+��2IIHQEDFKHU�6��:HLQWUDXE�-$�� .RFK�

**� HW� DO�� � ([SORUDWRU\� FDVH�FRQWURO� DQDO\VLV� RI� SV\FKRVRFLDO� IDFWRUV�

DQG�DGXOW�SHULRGRQWLWLV��-�3HULRGRQWRO���������������6XSSO��������������

���� *HQFR�5-��+R�$:��*URVVL�6*��'XQIRUG�5*��7RGHVFR�/$��5HODWLRQVKLS�

RI� VWUHVV�� GLVWUHVV�� DQG� LQDGHTXDWH� FRSLQJ� EHKDYLRUV� WR� SHULRGRQWDO�

GLVHDVH��-�3HULRGRQWRO��������������������

���� 6ROLV�$&��/RWXIR�5)��3DQQXWL�&0��%UXQKHLUR�(&��0DUTXHV�$+��/RWXIR�

1HWR�)��$VVRFLDWLRQ�RI�SHULRGRQWDO�GLVHDVH�WR�DQ[LHW\�DQG�GHSUHVVLRQ�

V\PSWRPV�� DQG� SV\FKRVRFLDO� VWUHVV� IDFWRUV�� -� &OLQ� 3HULRGRQWRO� ������

�������������



 

 

100 

���� &DVWUR� *'�� 2SSHUPDQQ� 59�� +DDV� $1�� :LQWHU� 5�� $OFKLHUL� -&��

$VVRFLDWLRQ� EHWZHHQ� SV\FKRVRFLDO� IDFWRUV� DQG� SHULRGRQWLWLV�� D� FDVH�

FRQWURO�VWXG\��-�&OLQ�3HULRGRQWRO��������������������

���� *DVSHUVLF�5��6WLEODU�0DUWLQFLF�'��6NDOHULF�8�� � ,QIOXHQFH�RI�UHVWUDLQW�

VWUHVV�RQ�OLJDWXUH�LQGXFHG�SHULRGRQWLWLV� LQ�UDWV��(XU�-�2UDO�6FL�������

��������������

���� 6HPHQRII�6HJXQGR�$��+HQQHPPDQ� .�� )RQWDQHOOD� 95&�� 5|VLQJ� &.��7KH�

UROH� RI� SV\FKRQHXURLPPXQH� LQWHUDFWLRQV� LQ� WKH� SDWKRJHQHVLV� RI�

OLJDWXUH�LQGXFHG� SHULRGRQWDO� GLVHDVH� LQ� :LVWDU� UDWV�� -� ,QWHU� $FDG�

3HULRGRQWRO������������������

���� %UHLYLN�7��*XQGHUVHQ�<��2VPXQGVHQ�+��)RQQXP�)��2SVWDG�3.��1HRQDWDO�

GH[DPHWKDVRQH� DQG� WLDQHSWLQH� WUHDWPHQW� LQKLELWV� OLJDWXUH�LQGXFHG�

SHULRGRQWLWLV�LQ�UDWV��-�3HULRGRQW�5HV�������������²����

���� %HQDWWL�%%��1RJXHLUD�)LOKR�*5��'LQL]�0&��6DOOXP�($��6DOOXP�$:��1RFLWL�

)+�-U��6WUHVV�PD\�HQKDQFH�QLFRWLQH�HIIHFWV�RQ�SHULRGRQWDO�WLVVXHV��$Q�

LQ�YLYR�VWXG\�LQ�UDWV��-�3HULRGRQWRO�5HV��������������²������

���� %UHLYLN� 7�� 6OX\WHU� )�� +RI� 0�� &RROV� $�� 'LIIHUHQWLDO� VXVFHSWLELOLW\� WR�
SHULRGRQWLWLV� LQ� JHQHWLFDOO\� VHOHFWHG� :LVWDU� UDW� OLQHV� WKDW� GLIIHU� LQ�

WKHLU� EHKDYLRUDO� DQG� HQGRFULQRORJLFDO� UHVSRQVH� WR� VWUHVVRUV�� %HKDY�

*HQHWLFV��������������������
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���� 6DOOD\�.��6DQDYL�)��5LQJ�,��3KDP�3��%HUKOLQJ�8+��1RZRWQ\�$��$OYHRODU�

ERQH�GHVWUXFWLRQ�LQ�WKH�LPPXQRVXSSUHVVHG�UDW��-�3HULRGRQW�5HV�������

�������������

���� 0DF'ROQDG� 7-�� )UDQNR� ./�� %URZQ� -0�� -HQNLQV� 6/�� 1DWKDQLHOV]� 3:��

1LMODQG�0-��HW�DO��%HWDPHWKDVRQH�LQ�WKH�ODVW�ZHHN�RI�SUHJQDQF\�FDXVHV�

IHWDO� JURZWK� UHWDUGDWLRQ� EXW� QRW� DGXOW� K\SHUWHQVLRQ� LQ� UDWV�� -� 6RF�

*\QHFRO�,QYHVWLJ��������������²�����

���� 0RVV�7-��1LWVRV� ,��+DUGLQJ�5��1HZQKDP�-3��'LIIHUHQWLDO� HIIHFWV� RI�

PDWHUQDO� DQG� IHWDO� EHWDPHWKDVRQH� LQMHFWLRQV� LQ� ODWH�JHVWDWLRQ� IHWDO�

VKHHS��-�6RF�*\QHFRO�,QYHVWLJ��������������²�����

���� g]NDQ� .8�� g]RNXWDQ� %+�� ÎQDQo� )�� %RUDQ� d�� .LOLQo�0�� 'RHV� PDWHUQDO�

QLFRWLQH� H[SRVXUH� GXULQJ� JHVWDWLRQ� LQFUHDVH� WKH� LQMXU\� VHYHULW\� RI�

VPDOO� LQWHVWLQH� LQ� WKH� QHZERUQ� UDWV� VXEMHFWHG� WR� H[SHULPHQWDO�

QHFURWL]LQJ�HQWHURFROLWLV��-�3HGLDWULF�6XUJHU\��������������²�����

���� 6DPXHOVVRQ�$0��gKUQ�,��'DKOJUHQ�-��(ULNVVRQ�(��$QJHOLQ�%��)RONRZ�%��

HW� DO�� 3UHQDWDO� H[SRVXUH� WR� LQWHUOHXNLQ��� UHVXOWV� LQ� K\SHUWHQVLRQ� DQG�

LQFUHDVHG� K\SRWKDODPLF�SLWXLWDU\�DGUHQDO� D[LV� DFWLYLW\� LQ� DGXOW� UDWV��

(QGRFULQRORJ\����������������²������

���� %UHLYLN�7��6WHSKDQ�0��%UDEDQW�*(��6WUDXE�5+��3DEVW�5��YRQ�+|UVWHQ�6��

3RVWQDWDO�OLSRSRO\VDFFKDULGH�LQGXFHG�LOOQHVV�SUHGLVSRVHV�WR�SHULRGRQWDO�

GLVHDVH�LQ�DGXOWKRRG��%UDLQ�%HKDY�,PPXQ��������������������
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���� 7DNDGD� 7�� <RVKLQDUL�1�� 6XJLLVKL� 6�� .DZDVH�+�� <DPDQH� 7��1RJXFKL� 7��

(IIHFW� RI� UHVWUDLQW� VWUHVV� RQ� WKH� SURJUHVVLRQ� RI� H[SHULPHQWDO�

SHULRGRQWLWLV�LQ�UDWV��-�3HULRGRQWRO��������������������

���� )LJXHUHGR� 06�� � +\SHUUHDWLYH� 1HXWURSKLOV�� $� 0HFKDQLVP� RI� 7LVVXH�

'HVWUXFWLRQ� LQ� 3HULRGRQWLWLV�� 6WRFROP�� 'HQPDUN�� ,QVWLWXWH� RI�

.DUROLQVND����������SS��7KHVLV��

���� /HH� :�� $LWNHQ� 6�� 6RGHN� -�� 0F&XOORFK� &$�� (YLGHQFH� RI� D� GLUHFW�

UHODWLRQVKLS� EHWZHHQ� QHXWURSKLO� FROODJHQDVH� DFWLYLW\� DQG� SHULRGRQWDO�

WLVVXH� GHVWUXFWLRQ� LQ� YLYR�� UROH� RI� DFWLYH� HQ]\PH� LQ� KXPDQ�

SHULRGRQWLWLV��-�3HULRGRQWRO�5HV������������������

���� 3DJH� &5�� .RUQPDQ� .6�� 7KH� SDWKRJHQHVLV� RI� KXPDQ� SHULRGRQWLWLV�� DQ�

LQWURGXFWLRQ��3HULRGRQWRORJ\����������������������

���� +DIIDMHH� $'�� 6RFUDQVN\� 66�� 0LFURELRORJ\� RI� SHULRGRQWDO� GLVHDVHV��

LQWURGXFWLRQ��3HULRGRQWRORJ\�����������������²����

���� /|H�+��bQHUXG�$��%R\VHQ�+��0RUULVRQ�(��1DWXUDO�KLVWRU\�RI�SHULRGRQWDO�

GLVHDVH� LQ� PDQ�� 5DSLG�� PRGHUDWH� DQG� QR� ORVV� RI� DWWDFKPHQW� LQ� 6UL�

/DQNDQ�WHD�ODERUHUV����WR����\HDUV�RI�DJH��-�&OLQ�3HULRGRQWRO�����������

���������

���� %DHOOXP� 9�� )HMHUVNRY� 2�� 0DQML� )�� 3HULRGGRQWDO� GLVHDVH� LQ� DGXOWV�

.HQ\DQV��-�&OLQ�3HULRGRQWRO��������������������
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���� %DHOOXP� 9�� )HUMHUVNRY� 2�� .DUULQJ� 7�� 2UDO� K\JLHQH�� JLQJLYLWLV� DQG�

SHULRGRQWDO� EUHDNGRZQ� LQ� DGXOW� 7DQ]DQLDQV�� -� 3HULRGRQWRO� 5HV� ������

�������������

���� &URXFKHU� 5�� 0DUFHQHV�:6�� 7RUUHV� 0&�� +XJKHV� )�� 6KHLKDQ� $�� � 7KH�

UHODWLRQVKLS� EHWZHHQ� OLIH�HYHQWV� DQG� SHULRGRQWLWLV�� D� FDVH�FRQWURO�

VWXG\��-�&OLQ�3HULRGRQWRO������������������

���� 6KL]XNXLVKL� 6�� +D\DVKL� 1�� 7DPDJDZD� +�� +DQLRND� 7�� 0DUX\DPD� 6��

7DNHVKLWD�7��HW�DO��/LIHVW\OH�DQG�SHULRGRQWDO�KHDOWK�VWDWXV�RI�-DSDQHVH�

IDFWRU�ZRUNHUV��$QQ�3HULRGRQWRO������������������

���� (OWHU� -5�� :KLWH� $�� *D\QHV� %1�� %DGHU� -'�� 5HODWLRQVKLS� RI� FOLQLFDO�

GHSUHVVLRQ�WR�SHULRGRQWDO�WUHDWPHQW�RXWFRPH��-�3HULRGRQWRO�����������

���������

���� 7HQJ� +&�� /HH� &+�� +XQJ� +&�� 7VDL� &&�� &KDQJ� <<�� <DQJ� <+�� HW�� DO��

/LIHVW\OH� DQG� SV\FKRVRFLDO� IDFWRUV� DVVRFLDWHG� ZLWK� FKURQLF�

SHULRGRQWLWLV�LQ�7DLZDQHVH�DGXOWV��-�3HULRGRQWRO����������������������

���� &RORPLQD�07��5RLJ�-/��7RUUHQWH�0��9LFHQV�3��'RPLQJR�-/��&RQFXUUHQW�

H[SRVXUH�WR�DOXPLQXP�DQG�VWUHVV�GXULQJ�SUHJQDQF\�LQ�UDWV��(IIHFWV�RQ�

SRVWQDWDO� GHYHORSPHQW� DQG� EHKDYLRU� RI� WKH� RIIVSULQJ�� 1HXURWR[LFRO�

DQG�7HUDWRO��������������²�����

���� 7REH�,��,VKLGD�<��7DQDND�0��(QGRK�+��)XMLRND�7��1DNDPXUD�6��(IIHFWV�

RI� UHSHDWHG�PDWHUQDO� VWUHVV� RQ� )26�H[SUHVVLRQ� LQ� WKH� K\SRWKDODPLF�
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SDUDYHQWULFXODU� QXFOHXV� RI�IHWDO� UDWV��1HXURVFLHQFH����������� ����²

�����

���� %KDWQDJDU�6��/HH�70��9LQLQJ�&��3UHQDWDO�VWUHVV�GLIIHUHQWLDOO\�DIIHFWV�

KDELWXDWLRQ� RI� FRUWLFRVWHURQH� UHVSRQVHV� WR� UHSHDWHG� VWUHVV� LQ� DGXOW�

PDOH�DQG�IHPDOH�UDWV��+RUPRQHV�DQG�%HKDYLRU��������������²�����

���� +RXJDDUG�.6��$QGHUVHQ�0%��.MDHU�6/��+DQVHQ�$0��:HUJH�7��/XQG�63��

3UHQDWDO� VWUHVV�PD\� LQFUHDVH� YXOQHUDELOLW\� WR� OLIH� HYHQWV�� FRPSDULVRQ�

ZLWK�WKH�HIIHFWV�RI�SUHQDWDO�GH[DPHWKDVRQH��%UDLQ�5HV�'HY�%UDLQ�5HV�

�������������²����

���� %RVFK�2-��.U|PHU�6$��1HXPDQQ�,'��3UHQDWDO�VWUHVV��RSSRVLWH�HIIHFWV�

RQ� DQ[LHW\� DQG� K\SRWKDODPLF� H[SUHVVLRQ� RI� YDVRSUHVVLQ� DQG�

FRUWLFRWURSKLQ�UHOHDVLQJ�KRUPRQH�LQ�UDWV�VHOHFWLYHO\�EUHG�IRU�KLJK�DQG�

ORZ�DQ[LHW\��(XUR�-�1HXURVFL��������������²�����

�

�
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$QH[RV�*HUDLV�
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�
$QH[R�$�
&RPLWr�GH�eWLFD�

�
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$QH[R�%�
$FWD�2GRQW�6FDQG��1RUPDV��

,QVWUXFWLRQV�IRU�$XWKRUV�
�
6FRSH�RI�WKH�-RXUQDO�
�
7KH�VFRSH�RI�WKH� MRXUQDO�FRYHUV�DOO� DVSHFWV�RI�GHQWLVWU\��ERWK�EDVLF�DQG�FOLQLFDO�VFLHQFH��,Q�

JHQHUDO�� DQDO\WLFDO� VWXGLHV�DUH�SUHIHUUHG�WR�GHVFULSWLYH�VWXGLHV��$UWLFOHV�UHSRUWLQJ�QRYHO�UHVHDUFK�
VKRZLQJ� FDXVH� DQG� HIIHFW� UHODWLRQVKLSV� IRU� H[SHULPHQWDO� VWXGLHV� DQG� H[SODQDWRU\� �� DVVRFLDWLYH�
UHODWLRQVKLSV� IRU� WKRVH� RI� DQ� REVHUYDWLRQDO� QDWXUH� DUH� IDYRUHG�� +\SRWKHVLV� GULYHQ� UHVHDUFK� DUH�
HQFRXUDJHG� VLQFH� VLPSOH� GHVFULSWLYH� UHSRUWV� WHQG� WR� KDYH� UHODWLYHO\� ORZ� VFLHQWLILF� SULRULW\� IRU�
SXEOLFDWLRQ��

2ULJLQDO�UHVHDUFK�SDSHUV��UHYLHZ�DUWLFOHV��VKRUW�FRPPXQLFDWLRQV��DQG�OHWWHUV�WR�WKH�(GLWRU�ZLOO�
EH� FRQVLGHUHG� IRU� SXEOLFDWLRQ�� 5HYLHZ� DUWLFOHV�PD\� EH� LQYLWHG� E\� WKH� (GLWRU�LQ�&KLHI�� EXW� ZLOO� EH�
VXEMHFWHG�WR�SHHU�UHYLHZ��3URSRVDOV�IRU�UHYLHZ�DUWLFOHV�VKRXOG�EH�GLVFXVVHG�ZLWK�WKH�(GLWRU�SULRU�WR�
VXEPLVVLRQ��6KRUW�FRPPXQLFDWLRQV�VKRXOG�QRW�EH�ORQJHU�WKDQ�WZR�SULQWHG�SDJHV��DQG�VKRXOG�FRQWDLQ�
QHZ�DQG�LPSRUWDQW�LQIRUPDWLRQ��6KRUW�FRPPXQLFDWLRQV�VKRXOG�IROORZ�WKH�XVXDO�GLYLVLRQ�LQWR�0DWHULDO�
DQG�PHWKRGV�HWF��DQG�KDYH�D�VKRUW�DEVWUDFW��

)RU�PRUH�LQIRUPDWLRQ�RQ�PRVW�DVSHFWV�RI�VFLHQWLILF�ZULWLQJ��FRQVXOW�8QLIRUP�5HTXLUHPHQWV�IRU�
0DQXVFULSWV� 6XEPLWWHG� WR� %LRPHGLFDO� -RXUQDOV�� :ULWLQJ� DQG� (GLWLQJ� IRU� %LRPHGLFDO� 3XEOLFDWLRQ��
SXEOLVKHG� E\� WKH� ,QWHUQDWLRQDO� &RPPLWWHH� RI� 0HGLFDO� -RXUQDO� (GLWRUV� DQG� IUHHO\� DYDLODEOH� DW��
ZZZ�LFPMH�RUJ��

�
0DQXVFULSW�VXEPLVVLRQ�
$OO� VXEPLVVLRQV� VKRXOG� EH� PDGH� LQ� ILQDO�� IXOO\� FRUUHFWHG� IRUP� RQOLQH� DW�$FWD�2GRQWRORJLFD�

6FDQGLQDYLFD·V�0DQXVFULSW�&HQWUDO�VLWH��1HZ�XVHUV�VKRXOG�ILUVW�FUHDWH�DQ�DFFRXQW��2QFH�D�XVHU�LV�
ORJJHG�RQWR�WKH�VLWH�VXEPLVVLRQV�VKRXOG�EH�PDGH�YLD�WKH�&RUUHVSRQGLQJ�$XWKRU�&HQWUH��

5HFHLSW�RI�WKH�PDQXVFULSW�LQ�WKH�HGLWRU·V�RIILFH�ZLOO�EH�DFNQRZOHGJHG�YLD�HPDLO��7KH�PDQXVFULSW�
ZLOO�WKHQ�EH�GLVWULEXWHG�WR�WZR�RU�PRUH�H[WHUQDO�SHHU�UHYLHZHUV�DOORWWHG�D�WLPH�SHULRG�RI�IRXU�ZHHNV�
IRU� WKH� UHYLHZ�� 7KH� UHYLHZHUV� ZLOO� EH� DQRQ\PRXV�� EXW� WKH� DXWKRUV·� QDPHV� ZLOO� EH� NQRZQ� WR� WKH�
UHYLHZHUV��,I�UHYLHZHUV·�RSLQLRQV�FRQIOLFW��WKH�PDQXVFULSW�PD\�EH�VHQW�WR�DQ�H[WUD�UHYLHZHU��(IIRUWV�
DUH�PDGH�WR�DYRLG�DOO� W\SHV�RI�FRQIOLFW�RI� LQWHUHVW�ZKHQ� WKH�UHYLHZHUV�DUH�VHOHFWHG��7KH�DXWKRUV�
PXVW�DOZD\V�VXJJHVW�WZR�UHYLHZHUV��DQG�DOVR�KDYH�WKH�RSWLRQ�WR�QDPH�XQVXLWDEOH�UHYLHZHUV��

�
&RYHU�OHWWHU�
,W� PXVW� EH� VWDWHG� LQ� WKH� FRYHU� OHWWHU�� WKDW� WKH� PDQXVFULSW� KDV� QRW� EHHQ� SXEOLVKHG��

VLPXOWDQHRXVO\�VXEPLWWHG��RU�DOUHDG\�DFFHSWHG�IRU�SXEOLFDWLRQ�HOVHZKHUH��DQG�WKDW�DOO�DXWKRUV�KDYH�
UHDG�DQG�DSSURYHG�WKH�PDQXVFULSW��,I�WKHUH�LV�PRUH�WKDQ�RQH�DXWKRU��WKH�FRQWULEXWLRQ�RI�HDFK�DXWKRU�
VKRXOG� EH� VWDWHG�� *LIW� DXWKRUVKLS� LV� QRW� DFFHSWDEOH�� 6WDWH� DQ\� FRQIOLFW� RI� LQWHUHVW� UHODWHG� WR�
LQGLYLGXDO�DXWKRUV·�FRPPLWPHQWV�DQG�DQ\�SURMHFW�VXSSRUW��*LYH�UHIHUHQFH��UHJLVWUDWLRQ�QXPEHU�RU�WKH�
OLNH�� WR� UHVHDUFK� HWKLFDO� SHUPLVVLRQ�� LI� DSSOLFDEOH�� DV� ORFDOO\� UHJXODWHG� IRU� UHVHDUFK� RQ�KXPDQV� RU�
DQLPDOV��

0DNH�D�IXOO�VWDWHPHQW�DERXW�DOO�VXEPLVVLRQV�DQG�SUHYLRXV�UHSRUWV�WKDW�FRXOG�EH�UHJDUGHG�DV�
UHGXQGDQW� RU� DV� GXSOLFDWH� SXEOLFDWLRQ� RI� WKH� VDPH� RU� VLPLODU� ZRUN�� DQG� DOHUW� WKH� HGLWRU� LI� WKH�
PDQXVFULSW� LQFOXGHV� VXEMHFWV� DERXW� ZKLFK� WKH� DXWKRUV� KDYH� SXEOLVKHG� D� SUHYLRXV� UHSRUW� RU� KDYH�
VXEPLWWHG�D�UHODWHG�UHSRUW�WR�DQRWKHU�MRXUQDO��5HIHU�WR�DQG�UHIHUHQFH�DQ\�VXFK�UHSRUW�LQ�WKH�QHZ�
SDSHU��8SORDG�FRSLHV�RI�VXFK�PDWHULDO�DV�VXSSOHPHQWDU\�ILOHV��

$XWKRUV� DUH� UHVSRQVLEOH� IRU� REWDLQLQJ� SHUPLVVLRQ� IURP� HYHU\RQH� DFNQRZOHGJHG� E\� QDPH� LQ�
$FNQRZOHGJPHQW�VHFWLRQ��EHFDXVH�UHDGHUV�PD\�LQIHU�WKHLU�HQGRUVHPHQW�RI�WKH�GDWD�DQG�FRQFOXVLRQV��
7KHUHIRUH��VWDWH�H[SOLFLWO\�WKDW�DFNQRZOHGJHG�SHUVRQV�KDYH�VHHQ�WKH�WH[W�DQG�JLYHQ�WKHLU�SHUPLVVLRQ�
WR�EH�QDPHG��

�
0DQXVFULSW�SUHSDUDWLRQ�
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(GLWRUV�DQG�UHYLHZHUV�VSHQG�PDQ\�KRXUV�UHDGLQJ�PDQXVFULSWV��DQG�WKHUHIRUH�WKH\�DSSUHFLDWH�
UHFHLYLQJ� PDWHULDO� WKDW� KDV� EHHQ� FDUHIXOO\� SUHSDUHG� LQ� DFFRUGDQFH� ZLWK� WKHVH� ,QVWUXFWLRQV� WR�
$XWKRUV��

$XWKRUV�DUH�DGYLVHG�WR�FRQVXOW�D�UHFHQW�LVVXH�RI�WKH�-RXUQDO�WR�EH�IDPLOLDU�ZLWK�LWV�VW\OH�DQG�
IRUPDW��7KH�ZKROH�PDQXVFULSW�VKRXOG�EH�VXEPLWWHG�LQ�FRUUHFW�(QJOLVK��$XWKRUV�ZKRVH�QDWLYH�ODQJXDJH�
LV�QRW�(QJOLVK�DUH�VWURQJO\�UHFRPPHQGHG�WR�REWDLQ�DVVLVWDQFH�IURP�VRPHRQH�SURILFLHQW�LQ�VFLHQWLILF�
(QJOLVK��0DQXVFULSWV�QRW�VXEPLWWHG�LQ�WKH�SURSHU�IRUPDW�RU�LQ�SRRU�(QJOLVK�PD\�EH�UHWXUQHG�ZLWKRXW�
UHYLHZ��

7KH� SDUWV� RI� D� PDQXVFULSW� VKRXOG� EH� DV� IROORZV�� 7LWOH� SDJH�� DEVWUDFW� SDJH�� LQWURGXFWLRQ��
PDWHULDO�DQG�PHWKRGV��UHVXOWV��GLVFXVVLRQ��DFNQRZOHGJPHQWV��UHIHUHQFHV��ILJXUH�OHJHQGV��WDEOHV��DQG�
ILJXUHV�� DUUDQJHG� LQ� WKDW� RUGHU�� 7KLV� GLYLVLRQ� LV� DOVR� DSSURSULDWH� IRU� VKRUW� FRPPXQLFDWLRQV�� )RU�
UHYLHZ�SDSHUV�DQG�TXDOLWDWLYH�VWXGLHV��RWKHU�KHDGLQJV�PD\�EH�XVHG�DV�DSSURSULDWH��8VH�WKH�EXLOW�LQ�
V\VWHP�RI�KHDGLQJV�RI�\RXU�ZRUG�SURFHVVRU�WR�GLYLGH�XS�DQG�FODULI\�WKH�WH[W��KRZHYHU��XVH�QRW�PRUH�
WKDQ�WKUHH�OHYHOV�RI�GLYLVLRQ��$OO�WH[W�ILOHV��LQFOXGLQJ�DEVWUDFW��NH\ZRUGV�DQG�ILJXUH�OHJHQGV��VKRXOG�
EH�XSORDGHG�RQWR�0DQXVFULSW�FHQWUDO�DV�RQH�06�:RUG�ILOH�DQG�LQ�WKH�IRUPDW�GHVFULEHG�EHORZ��

7R�IDFLOLWDWH�WKH�HGLWLQJ�RI�\RXU�PDQXVFULSW��DQG�OHVVHQ�WKH�WLPH�WR�SXEOLFDWLRQ��SOHDVH�DGKHUH�
WR�WKH�IROORZLQJ�VLPSOH�JHQHUDO�JXLGHOLQHV�DQG�DGYLFHV��
�
���8VH�GRXEOH�VSDFLQJ�WKURXJKRXW�DQG� OHIW�DQG�PDUJLQ�RI�DW� OHDVW���DQG���FP��UHVSHFWLYHO\� OHDYLQJ�

VSDFH�IRU�WKH�UHYLHZHU�WR�DGG�QRWHV��
���%HJLQ�HDFK�RI�WKH�IROORZLQJ�VHFWLRQV�RQ�D�VHSDUDWH�VKHHW��WLWOH�SDJH��DEVWUDFW�DQG�NH\�ZRUGV��ERG\�

RI�WKH�WH[W�VWDUWLQJ�ZLWK�LQWURGXFWLRQ��DFNQRZOHGJHPHQWV��UHIHUHQFHV��ILJXUH�OHJHQGV�DQG�WDEOHV�
�HDFK�RQ�D�VHSDUDWH�VKHHW���

���8VH� IRQW�7LPHV�1HZ�5RPDQ� ���SRLQW�� ,I� \RX� XVH� D� QRQ�(QJOLVK�ZRUG�SURFHVVRU�� SURJUDP� LW� IRU�
(QJOLVK��%H�HVSHFLDOO\�FDUHIXO�WR�XVH�IXOO�VWRS�DV�GHFLPDO�SRLQW��QRW�FRPPD��$V�VSHOO�FKHFNHU��XVH�
$PHULFDQ�(QJOLVK��&KHFN�WKDW�GLDFULWLF�VLJQV�DUH�IRXQG�LQ�QDPHV�RQO\��

���1XPEHU�WKH�SDJHV�FRQVHFXWLYHO\�EHJLQQLQJ�ZLWK�WKH�WLWOH�SDJH��'R�QRW�QXPEHU�OLQHV��
���8VH�WKH�OHIW�DOLJQPHQW�IHDWXUH�IRU�D�SDUDJUDSK��
���$YRLG�HQG�RI�OLQH�K\SKHQV��
���7KH�EHJLQQLQJ�RI�SDUDJUDSKV�VKRXOG�EH�SURSHUO\�PDUNHG�ZLWK�DQ�LQGHQW��
���8VH�D�VLQJOH�K\SKHQ�WR�K\SKHQDWH�FRPSRXQG�ZRUGV�DQG�D�GRXEOH�K\SKHQ��²��WR�LQGLFDWH�D�GDVK�LQ�

WKH�WH[W��
���(QWHU�RQO\�RQH�VSDFH�DIWHU�WKH�IXOO�VWRS�DW�WKH�HQG�RI�D�VHQWHQFH��
����%H�FRQVLVWHQW��XVH�WKH�VDPH�IRUP�RI�XQLWV��HWF���DQG�NH\�WKHVH�HOHPHQWV�LQ�H[DFWO\�WKH�VDPH�ZD\�

WKURXJKRXW�WKH�PDQXVFULSW��3UXW�D�VSDFH�EHWZHHQ�WKH�GLJLWV�DQG�WKH�XQLW��H�J������PP��
����:KHQ� HPSKDVL]LQJ� ZRUGV� �VHOGRP� QHFHVVDU\��� XVH� WKH� LWDOLFV� IHDWXUH� RI� \RXU� ZRUG� SURFHVVRU�

VRIWZDUH�UDWKHU�WKDQ�WKH�XQGHUOLQH�IHDWXUH��
����'R�QRW�XVH�WKH�ORZHUFDVH�O�IRU����RQH��RU�WKH�XSSHUFDVH�2�IRU����]HUR���XVH�WKH�SURSHU�QXPHUDOV�

LQVWHDG��
����8VH�WKH�VSDFH�EDU�RQO\�DV�D�ZRUG�VHSDUDWRU��QRW�DV�D�WDEXODWRU��
����)RUPDW�WDEOHV�XVLQJ�WKH�WDEOH�IXQFWLRQV�RI�\RXU�ZRUG�SURFHVVRU��

�
7LWOH�SDJH�
7KH�WLWOH�SDJH�KDV�WR�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ��

���$�FRQFLVH�EXW�IXOO\�LQIRUPDWLYH�WLWOH��D�VXEWLWOH�PD\�EH�XVHG�LQ�DGGLWLRQ��EXW�PXVW�EH�VKRUW���$YRLG�
XQQHFHVVDU\�ZRUGV�VXFK�DV�´6WXG\�RQµ��´$Q�LQYHVWLJDWLRQ�RIµ�HWF��DQG�DOVR�DIILUPDWLYH�ZRUGLQJV��
7KH� WLWOH� VKRXOG� LQFOXGH� VSHFLHV� XVHG� �LI� DSSURSULDWH�� DQG� DQ\� QRQ�VWDQGDUG� DFURQ\PV� RU�
DEEUHYLDWLRQV�VKRXOG�EH�DYRLGHG��,QFOXGH�DOO�LQIRUPDWLRQ�LQ�WKH�WLWOH�QHFHVVDU\�WR�PDNH�HOHFWURQLF�
UHWULHYDO� RI� WKH� DUWLFOH�ERWK� VHQVLWLYH� DQG� VSHFLILF��'R� QRW� FDSLWDOL]H� WKH� WLWOH�� RQO\� WKH� ILUVW�
ZRUG�DQG�SURSHU�QRXQV�KDYH�FDSLWDO�LQLWLDOV��

���7KH�IXOO�QDPH�RI�HDFK�DXWKRU��8VH�FDSLWDO�OHWWHUV��'R�QRW�LQFOXGH�DFDGHPLF�GHJUHHV��
���7KH�GHSDUWPHQWV�DQG�LQVWLWXWLRQV�WR�ZKLFK�WKH�ZRUN�VKRXOG�EH�DWWULEXWHG��LQFOXGLQJ�WKH�FLW\�DQG�

FRXQWU\�� IRU� HDFK� DXWKRU�� 8VLQJ� QXPEHULQJ� LQ� VXSHUVFULSW�� NH\� HDFK� DXWKRU� WR� WKH� UHOHYDQW�
LQVWLWXWLRQ��

���$�VKRUW�WLWOH�QRW�H[FHHGLQJ����OHWWHUV�DQG�VSDFHV�IRU�XVH�DV�D�UXQQLQJ�KHDG��
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���*LYH�WKH�QDPH�DQG�FXUUHQW�DGGUHVV�RI�WKH�DXWKRU�WR�ZKRP�FRUUHVSRQGHQFH��SURRIV��DQG�UHSULQWV�
DUH�WR�EH�VHQW��,QFOXGH�WHOHSKRQH�DQG�WHOHID[�QXPEHUV�DV�ZHOO�DV�H�PDLO�DGGUHVV��2EVHUYH�WKDW�
WKHVH�GDWD�ZLOO�EH�SXEOLVKHG�ZLWK�WKH�SDSHU��

���7KH�QXPEHU�RI�ILJXUHV�DQG�WDEOHV��
�
$EVWUDFW�DQG�NH\�ZRUGV�
3UHVHQW�WKH�DEVWUDFW� OLPLWHG�WR�����ZRUGV�RQ�D�VHSDUDWH�SDJH��7KH�DEVWUDFW�VKRXOG�EULHIO\�

VWDWH�WKH�REMHFWLYH�RI�WKH�LQYHVWLJDWLRQ��EDVLF�SURFHGXUHV��PDLQ�ILQGLQJV��DQG�SULQFLSDO�FRQFOXVLRQV��
8VH� RQO\� VWDQGDUG� DEEUHYLDWLRQV�� DQG� LQFOXGH� QR� UHIHUHQFHV�� 6WUXFWXUH� WKH� DEVWUDFW� XVLQJ� WKH�
KHDGLQJV�2EMHFWLYH��0DWHULDO�DQG�PHWKRGV��5HVXOWV��DQG�&RQFOXVLRQV�LQ�RQH�SDUDJUDSK��

*LYH� QRW�PRUH� WKDQ� ILYH�NH\�ZRUGV� LQ� DOSKDEHWLFDO� RUGHU� DIWHU�WKH�DEVWUDFW��DQG��ZKHUHYHU�
SRVVLEOH��XVH�WHUPV�IURP�WKH�0HGLFDO�6XEMHFW�+HDGLQJV�OLVW�RI�,QGH[�0HGLFXV��'R�QRW�UHSHDW�ZRUGV�
IURP�WKH�DUWLFOH�WLWOH��

$EVWUDFW�DQG�NH\ZRUGV�VKRXOG�EH�LQFOXGHG�LQ�WKH�PDLQ�GRFXPHQW�ILOH��
�
,QWURGXFWLRQ�
3URYLGH� D� FRQWH[W� RU� EDFNJURXQG� IRU� WKH� VWXG\� �L�H�� WKH� QDWXUH� RI� WKH� SUREOHP� DQG� LWV�

VLJQLILFDQFH���*LYH�RQO\�VWULFWO\�SHUWLQHQW�UHIHUHQFHV�DQG�GR�QRW�LQFOXGH�GDWD�RU�FRQFOXVLRQV�IURP�WKH�
ZRUN�EHLQJ�UHSRUWHG��,Q�WKH�ODVW�SDUDJUDSK�RI�WKH�VHFWLRQ��VWDWH�WKH�DLP�RI�WKH�VWXG\�FRQFLVHO\��DQG��
ZKHUH� DSSOLFDEOH�� JLYH� WKH� UHVHDUFK� K\SRWKHVLV� �EXW� QRW� WKH� QXOO� K\SRWKHVLV��� :KHQ� GUDZLQJ�
FRPSDULVRQV� IRU� H[SHULPHQWDO� RU� LQWHUYHQWLRQDO� VWXGLHV�� WKH� ODWWHU� PXVW� DOZD\V� EH� H[SUHVVHG�
H[SOLFLWO\��

�
0DWHULDO�DQG�PHWKRGV�
,Q�WKLV�VHFWLRQ��GHVFULEH�DOO�PHWKRGV��PDWHULDOV�DQG�VXEMHFWV�VR�WKDW�UHVHDUFKHUV�FDQ�UHDGLO\�

UHSHDW�WKH�VWXG\��8VH�DSSURSULDWH�VXEKHDGLQJV�IRU�WKH�GLIIHUHQW�VHFWLRQV�WR�REWDLQ�FODULW\��'HILQH�
WKH�PDWHULDO�DQG�HTXLSPHQW�XVHG�LQ�DV�GHWDLOHG�PDQQHU�DV�QHFHVVDU\�E\��IRU�H[DPSOH��QDPH��SURGXFW�
QXPEHU�DQG�EDWFK��DQG�LGHQWLI\�WKH�PDQXIDFWXUHU�E\�SURGXFW��FLW\��DQG�FRXQWU\�LQ�SDUHQWKHVHV��)RU�
FRPPRQ�PHWKRGV��D�EULHI�GHVFULSWLRQ�DQG�D�UHIHUHQFH�PD\�EH�HQRXJK��KRZHYHU��LI�\RX�GHYLDWH�IURP�
WKH�FRPPRQ�PHWKRG��JLYH�D�IXOO�GHVFULSWLRQ��4XDQWLWDWLYH�HVWLPDWHV�RI�WKH�YDOLGLW\�DQG�UHOLDELOLW\�RI�
WKH� PHWKRGV� DUH� GHVLUDEOH�� 5HSRUW� OHQJWK�� KHLJKW�� ZHLJKW�� DQG� YROXPH� LQ� PHWULF� XQLWV� �PHWHUV��
NLORJUDPV��RU�OLWHUV���RU�WKHLU�GHFLPDO�PXOWLSOHV��*LYH�WHPSHUDWXUHV�LQ�GHJUHHV�&HOVLXV�DQG�XVH�RI�WKH�
,QWHUQDWLRQDO�6\VWHP�RI�8QLWV��6,��LV�UHFRPPHQGHG��&RUUHFW�XQLW�DEEUHYLDWLRQV�VKRXOG�EH�XVHG��H�J��
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���)RU�PDQ\�GHWDLOV�WKH�%LRFKHPLFDO�-RXUQDO�ZHE�VLWH�
KWWS���ZZZ�ELRFKHPM�RUJ�EM�EML�D�KWP�120(1&/$785(� FDQ� EH� D� YDOXDEOH� UHVRXUFH�� 6FLHQWLILF�
QDPHV� RI� EDFWHULD�� ELQRPLDOV� LQ� LWDOLFV�� PXVW� EH� JLYHQ� LQ� IXOO� ZKHQ� ILUVW� PHQWLRQHG�� 6XEVHTXHQW�
PHQWLRQ�PD\�DEEUHYLDWH�JHQXV��WDNLQJ�FDUH�WKDW�WKLV�DEEUHYLDWLRQ�LV�XQDPELJXRXV��6WDSK��RU�6WUHS��
LQVWHDG�RI�6����

'HVFULEH�VXEMHFWV�SDUWLFLSDWLQJ�LQ�WKH�VWXG\�LQ�GHWDLO�VR�WKDW�D�VLPLODU�JURXS�RI�VXEMHFWV�FDQ�
EH� LGHQWLILHG� UHDGLO\�� ,QFOXGH� HOLJLELOLW\� DQG� H[FOXVLRQ� FULWHULD� DQG� D� GHVFULSWLRQ� RI� WKH� VRXUFH�
SRSXODWLRQ�� ,I� DSSOLFDEOH�� GHVFULEH�HWKLFDO� DVSHFWV�KHUH�� ,QGLFDWH� WKDW� LQIRUPHG�FRQVHQW�KDV�EHHQ�
REWDLQHG��+RZHYHU��VXEPLW�VXFK�GHWDLOV�DV�WKH�GLDU\�QXPEHU�LQ�WKH�FRYHULQJ�OHWWHU��:KHQ�VXEPLWWLQJ�
UHYLHZ�PDQXVFULSWV��SDUWLFXODUO\�6\VWHPDWLF�5HYLHZV��LQFOXGH�D�VHFWLRQ�GHVFULELQJ�WKH�PHWKRGV�XVHG�
LQ�ORFDWLQJ��VHOHFWLQJ��H[WUDFWLQJ��DQG�V\QWKHVL]LQJ�GDWD��6XPPDUL]H�WKHVH�PHWKRGV�LQ�WKH�DEVWUDFW��

�
6WDWLVWLFV�
&RQFOXGH� WKH� 0DWHULDO� DQG� PHWKRGV� VHFWLRQ� ZLWK� D� SDUDJUDSK� GHDOLQJ� ZLWK� VWDWLVWLFV�� LI�

DSSOLFDEOH�� 1DPH� DQG� VSHFLI\� DOO� QRQ�GHVFULSWLYH� VWDWLVWLFDO� PHWKRGV� LI� DSSOLFDEOH�� 7KH� SUD[LV� RI�
QDPLQJ� VWDWLVWLFDO� WHUPV� DQG� PHWKRGV� LV� YHU\� YDULDEOH�� 7KHUHIRUH�� GHILQH� VWDWLVWLFDO� WHUPV��
DEEUHYLDWLRQV�� DQG� PRVW� V\PEROV�� +RZHYHU�� WKH� IROORZLQJ� DEEUHYLDWLRQV� PD\� EH� XVHG� ZLWKRXW�
GHILQLWLRQ�� $129$� �DQDO\VLV� RI� YDULDQFH��� &,� �&RQILGHQFH� LQWHUYDO��� U� �FRHIILFLHQW� RI� FRUUHODWLRQ��
VDPSOH��� U�� �FRHIILFLHQW� RI� GHWHUPLQDWLRQ�� VDPSOH��� 5� �FRHIILFLHQW� RI� PXOWLSOH� FRUUHODWLRQ��� 5��

�FRHIILFLHQW� RI�PXOWLSOH� GHWHUPLQDWLRQ��� &9� �FRHIILFLHQW� RI� YDULDWLRQ��� GI� �GHJUHHV� RI� IUHHGRP��� Q�
�QXPEHU�RI�REVHUYDWLRQV���16��QRQ�VLJQLILFDQW���3��SUREDELOLW\��OHYHO�RI�VLJQLILFDQFH����6'��VWDQGDUG�
GHYLDWLRQ���6(0��VWDQGDUG�HUURU�RI�WKH�PHDQ���W� �VWDWLVWLFDO�GDWXP�GHULYHG�LQ�6WXGHQW
V�W�WHVW���)�
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�YDULDQFH� UDWLR���8VH�PHDQ�6'�� IRU�PHDQ� DQG� VWDQGDUG�GHYLDWLRQ�� IRU� H[DPSOH� ´7KH�PHDQ�6'��ZDV�
���������µ��0HGLDQ�� UDQJH� HWF�� DUH�ZULWWHQ� RXW� LQ� WH[W� DQG� WDEOHV��6SHFLI\� WKH� FRPSXWHU� VRIWZDUH�
XVHG��$XWKRUV�DUH�DGYLVHG�WR�FRQVXOW�D�VWDWLVWLFLDQ�RU�D�SHUVRQ�ZLWK�LQ�GHSWK�VWDWLVWLFDO�NQRZOHGJH��

�
5HVXOWV�
3UHVHQW� \RXU� UHVXOWV� LQ� ORJLFDO� VHTXHQFH� JLYLQJ� WKH� PDLQ� RU� PRVW� LPSRUWDQW� ILQGLQJV� ILUVW��

XVXDOO\�LQ�SDVW�WHQVH��ZLWKRXW�VXEMHFWLYH�FRPPHQWV�DQG�UHIHUHQFH�WR�SUHYLRXV�OLWHUDWXUH��)RU�FODULW\��
WKH�UHVXOWV�VHFWLRQ�PD\�KDYH�VXEKHDGLQJV��7KH�5HVXOW�VHFWLRQ�LV�QRW�WKH�SODFH�IRU�LQWHUSUHWDWLRQ�RI�
WKH�GDWD��DQG�PXVW�QRW�LQFOXGH�DQ\�UHIHUHQFHV�WR�RWKHU�DUWLFOHV���

'R� QRW� UHSHDW� LQ� WKH� WH[W�� GDWD� HDVLO\� IRXQG� LQ� WKH� WDEOHV� RU� LOOXVWUDWLRQV� �GRXEOH�
GRFXPHQWDWLRQ� LV� QRW� DFFHSWDEOH��� 5HVWULFW� WDEOHV� DQG� ILJXUHV� WR� WKRVH� QHHGHG� WR� H[SODLQ� WKH�
DUJXPHQW�RI�WKH�SDSHU�DQG�WR�DVVHVV�LWV�VXSSRUW��8VH�JUDSKV�DV�DQ�DOWHUQDWLYH�WR�WDEOHV�ZLWK�PDQ\�
HQWULHV��GR�QRW�GXSOLFDWH�GDWD�LQ�JUDSKV�DQG�WDEOHV��$YRLG�QRQ�WHFKQLFDO�XVHV�RI�WHFKQLFDO�WHUPV�LQ�
VWDWLVWLFV��VXFK�DV�´UDQGRPµ��´QRUPDO�µ�´VLJQLILFDQW�µ�´FRUUHODWLRQV�µ�DQG�´VDPSOH�µ�

�
7DEOHV�
3UHVHQW�HDFK�WDEOH�RQ�D�VHSDUDWH�VKHHW��'R�QRW�VXEPLW�WDEOHV�DV�JUDSKLFV�EXW�XVH�WKH�WDEOH�

IDFLOLW\�RI�PRVW�ZRUG�SURFHVVRUV��)RUPDW�WKH�WDEOH�DV�\RX�H[SHFW�LW�WR�DSSHDU�LQ�SULQW�DQG�WKHUHIRUH�
KLGH�LQWHUQDO�YHUWLFDO�DQG�KRUL]RQWDO� OLQHV��1XPEHU�WKH�WDEOHV�FRQVHFXWLYHO\�LQ�5RPDQ�QXPHUDOV�DQG�
JLYH� HDFK� D� VKRUW� GHVFULSWLYH� KHDGLQJ�� *LYH� HDFK� FROXPQ� D� VKRUW� RU� DEEUHYLDWHG� KHDG�� 3ODFH�
H[SODQDWRU\� PDWWHU� LQ� IRRWQRWHV� WR� WKH� WDEOH�� QRW� LQ� WKH� KHDGLQJ�� ([SODLQ� DOO� QRQ�VWDQGDUG�
DEEUHYLDWLRQV�LQ�IRRWQRWHV�WR�WKH�WDEOH��

,I� GDWD� IURP� DQRWKHU� SXEOLVKHG� RU� XQSXEOLVKHG� VRXUFH� DUH� XVHG�� REWDLQ� SHUPLVVLRQ� DQG�
DFNQRZOHGJH�IXOO\��$V�IDU�DV�SRVVLEOH��WDEOHV�KDYH�WR�EH�VHOI�H[SODQDWRU\�DQG�XQGHUVWDQGDEOH�ZLWKRXW�
UHIHUHQFH�WR�WKH�WH[W�RI�WKH�DUWLFOH��

�
)LJXUHV�
8SORDG�ILJXUHV��LOOXVWUDWLRQV��LQ�HOHFWURQLF�IRUP�LQ�-3*�RU�7,))�ILOH�IRUPDW�RQO\��2SWLPL]H�WKH�

VL]H�RI�WKH�ILOH�IRU�SULQWLQJ�ZLWK�����'3,�IRU�OLQH�JUDSKLFV�DQG�����'3,�IRU�KDOIWRQH�ILJXUHV��EXW�
GHSHQGLQJ�RQ�WKH�FKDUDFWHU�RI�WKH�DUWLFOH�DQG�WKH�TXDOLW\�RI�WKRVH�HOHFWURQLF�ILOHV��WKH�DXWKRU�V��PD\�
EH�DVNHG�WR�VXSSO\�ILOHV�RI�KLJKHU�TXDOLW\��&RQVXOW�WKH�HGLWRU�LI�\RX�KDYH�VSHFLDO�ILJXUHV�WR�VXEPLW�
VXFK� DV� FDPHUD�UHDG\� RULJLQDOV� RU� WUDQVSDUHQFLHV�� $XWKRUV� ZLOO� EH� FKDUJHG� IRU� WKH� H[WUD� FRVW� RI�
UHSURGXFLQJ�LOOXVWUDWLRQV�LQ�FRORU��

0DNH�VXUH�WKDW�OHWWHUV��QXPEHUV��DQG�V\PEROV�DGGHG�WR�LOOXVWUDWLRQV�DUH�FOHDU��LQ�SURSRUWLRQ�WR�
HDFK�RWKHU��DQG�ODUJH�HQRXJK�WR�EH�OHJLEOH�ZKHQ�UHGXFHG�IRU�SXEOLFDWLRQ��5HIHU�WR�WKH�MRXUQDO�DQG�
GHFLGH� ZKHWKHU� WKH� ILJXUH� LV� WR� FRYHU� RQH�� RQH�DQG�D�KDOI�� RU� WZR� FROXPQV� RI� WKH� MRXUQDO� ZKHQ�
SULQWHG��DQG�WKHQ�SODQ�WKH�ILJXUH�DFFRUGLQJO\��

&UHDWH� OLQH� GUDZLQJV� XVLQJ� GHGLFDWHG� SURIHVVLRQDO� VRIWZDUH�� QRW� VSUHDGVKHHWV�� 3UHSDUH� WKH�
ILJXUHV�LQ�SURSRUWLRQ�WR�HDFK�RWKHU��VR�WKDW�OHWWHULQJ��QXPHUDOV��DQG�V\PEROV�LQ�GLIIHUHQW�ILJXUHV�ZLOO�
EH�URXJKO\�WKH�VDPH�VL]H�DIWHU�UHGXFWLRQ��8VH�VDQV�VHULI�IRQWV�IRU�OHWWHULQJ�WKH�D[HV��DQG�FDSLWDOL]H�
RQO\�WKH�ILUVW�OHWWHU��,I�VXEPLWWLQJ�SKRWRJUDSKV��SUHSDUH�WKHP�DV�QHDU�WR�WKH�VL]H�WKH\�ZLOO�DSSHDU�LQ�
SULQW� DV�SRVVLEOH�� DQG�� LI�PDJQLILFDWLRQ� LV� VLJQLILFDQW�� LQGLFDWH�WKLV�E\�D�EDU�RQ�WKH�SULQW��QRW�E\�D�
PDJQLILFDWLRQ� IDFWRU� LQ� WKH� ILJXUH� OHJHQG��$UURZV�� OHWWHUV�� HWF��� DIIL[HG� WR� D� SKRWRJUDSK� LQ� D� ILOH�
PXVW�EH�VHFXUH��

*LYH� HDFK� ILJXUH� D� OHJHQG� FRQWDLQLQJ� VXIILFLHQW� LQIRUPDWLRQ� WR� PDNH� LW� LQWHOOLJLEOH� ZLWKRXW�
UHIHUHQFH� WR� WKH� WH[W�� DQG� W\SH� DOO� WKH� OHJHQGV� WRJHWKHU�� GRXEOH�VSDFHG�� RQ� D� VHSDUDWH� SDJH�V���
&RQVLGHU�DOO� LOOXVWUDWLRQV�DV�ILJXUHV�DQG�QXPEHU�WKHP�FRQVHFXWLYHO\�LQ�$UDELF�QXPHUDOV��,I�D�ILJXUH�
KDV�EHHQ�SXEOLVKHG�SUHYLRXVO\��DFNQRZOHGJH�WKH�RULJLQDO�VRXUFH�DQG�VXEPLW�ZULWWHQ�SHUPLVVLRQ�IURP�
WKH� FRS\ULJKW� KROGHU� WR� UHSURGXFH� LW�� ,I� LPDJHV� RI� SHUVRQV� DUH� XVHG�� UHQGHU� WKH� VXEMHFW�
XQLGHQWLILDEOH��QRW�RQO\�D�EODFN�EDU�FRYHULQJ�WKH�H\HV���DQG�REWDLQ�ZULWWHQ�SHUPLVVLRQ�WR�XVH�WKHP��
DQG�VXEPLW�ZLWK�WKH�PDQXVFULSW��

�
'LVFXVVLRQ�
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7KH�'LVFXVVLRQ�VHFWLRQ�VKRXOG�SUHVHQW�WKH�LQWHUSUHWDWLRQ�RI�WKH�ILQGLQJV��7KLV�VHFWLRQ�LV�WKH�
RQO\�SURSHU�VHFWLRQ�IRU�VXEMHFWLYH�FRPPHQWV��$XWKRUV�DUH�VWURQJO\�XUJHG�WR�DYRLG�XQGXH�UHSHWLWLRQ�
RI�ZKDW�KDV�DOUHDG\�EHHQ�UHSRUWHG�LQ�WKH�UHVXOWV�VHFWLRQ��RU�LQWURGXFHG�LQ�WKH�LQWURGXFWLRQ��

7KH�ODVW�SDUDJUDSK�VKRXOG�EH�GHGLFDWHG�WR�WKH�FRQFOXVLRQV�RI�WKH�VWXG\��7KHUH�RXJKW�WR�EH�D�
FRUUHVSRQGHQFH�EHWZHHQ�WKH�DLPV�DQG�K\SRWKHVHV�LQ�WKH�HQG�RI�WKH�LQWURGXFWLRQ�DQG�FRQFOXVLRQV��

�
$FNQRZOHGJHPHQWV�
$FNQRZOHGJH�WKH�VRXUFH�RI�ILQDQFLDO�VXSSRUW�KHUH��DQG�VWDWH�DQ\�OLQNV�WR�FRPSDQLHV�RU�RWKHU�

FRPPHUFLDO� RUJDQL]DWLRQV�� $XWKRUV� DUH� UHVSRQVLEOH� IRU� REWDLQLQJ� SHUPLVVLRQ� IURP� HYHU\RQH�
DFNQRZOHGJHG�E\�QDPH��VHH�VHFWLRQ�RQ�&RYHU�/HWWHU�DERYH���

�
5HIHUHQFHV�
5HIHUHQFHV� LQ� ODQJXDJHV� QRW� XQGHUVWRRG� E\� DOO� VFLHQWLVWV�PXVW� EH� DYRLGHG�� 7KHUHIRUH�� RQO\�

DUWLFOHV�ZULWWHQ�LQ�(QJOLVK�VKRXOG�EH�XVHG�DV�UHIHUHQFHV��7KLV�DSSOLHV�DOVR�WR�ODZ�WH[WV��RWKHU�RIILFLDO�
WH[WV� DQG� LQWHUQHW� VLWHV�� )XUWKHUPRUH�� DYRLG� UHIHUHQFHV�GLIILFXOW� WR� UHWULHYH�� H�J�� ROG� WH[WERRNV��
MRXUQDOV�QRW�LQGH[HG�LQ�0HGOLQH��HWF��$YRLG�UHIHUHQFHV�WR�ZHEVLWHV��VLQFH�WKHVH�DUH�RIWHQ�FKDQJHG�RU�
UHPRYHG��

5HIHUHQFHV� WR� 
SHUVRQDO� FRPPXQLFDWLRQ
� DUH� SHUPLWWHG� LQ� WKH� WH[W� RQO\�� QRW� LQ� WKH� OLVW� RI�
UHIHUHQFHV�� EXW� VKRXOG� EH� DYRLGHG�� 'RFXPHQWDU\� HYLGHQFH� IURP� WKH� SHUVRQ� TXRWHG� VKRZLQJ�
DJUHHPHQW�ZLWK� WKH� TXRWDWLRQ�PXVW�EH�SURYLGHG� LQ� WKH�FRYHU� OHWWHU��$� UHIHUHQFH�WR�CXQSXEOLVKHG�
ZRUN
��WH[W�RQO\��PXVW�EH�VXSSRUWHG�E\�WKH�QDPHV�RI�DOO�LQYROYHG�DQG�LQFOXGHG�LQ�WKH�FRYHU�OHWWHU��
7KH�XVH�RI�CLQ�SUHSDUDWLRQ
��
SULYDWH�FRPPXQLFDWLRQ
�DQG�
VXEPLWWHG�IRU�SXEOLFDWLRQ
�LV�QRW�DOORZHG��

�
5HIHUHQFHV�LQ�WKH�WH[W�
7KH� QXPEHU� RI� UHIHUHQFHV� VKRXOG� QRW� QRUPDOO\� H[FHHG� ���� DQG� ��²��� UHIHUHQFHV� DUH�

IUHTXHQWO\�DGHTXDWH��+RZHYHU��IRU�UHYLHZ�DUWLFOHV�WKHUH�LV�QR�XSSHU�OLPLW��1XPEHU�HDFK�UHIHUHQFH�
FRQVHFXWLYHO\�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�ILUVW�PHQWLRQHG�LQ�WKH�WH[W��,GHQWLI\�UHIHUHQFHV�LQ�WKH�
WH[W�E\�$UDELF�QXPHUDOV�LQ�VTXDUH�EUDFNHWV��,I�PRUH�WKDQ�RQH�UHIHUHQFH��VHSDUDWH�WKHP�E\�D�FRPPD��
>�������@��$YRLG�SXWWLQJ�UHIHUHQFHV�LQ�WDEOHV�DQG�ILJXUH�OHJHQGV��*LYH�FURVV�UHIHUHQFHV�E\�WKH�QDPH�
RI�WKH�DXWKRU�IROORZHG�E\�WKH�DSSURSULDWH�QXPEHU�LQ�SDUHQWKHVHV��H�J��´/DJHUO|I�>�@�KDV�UHSRUWHG����µ��
´2OLYHE\�	�/DJHUO|I�>�@�KDYH�UHSRUWHG����µ��RU�VLPSO\�E\�JLYLQJ�WKH�DSSURSULDWH�QXPEHU�LQ�SDUHQWKHVHV��
H�J��´$V�KDV�UHFHQWO\�EHHQ�UHSRUWHG�>�@����µ:KHQ�WKHUH�DUH�WKUHH�RU�PRUH�DXWKRUV��JLYH�RQO\�WKH�QDPH�
RI� WKH�ILUVW�DXWKRU��IROORZHG�E\� ¶HW�DO�·�� ´2OLYHE\�HW�DO�� >�@�KDYH�UHSRUWHG«µ��(QVXUH�WKDW�DOO� OLVWHG�
UHIHUHQFHV�DUH�FLWHG�LQ�WKH�WH[W��

�
7KH�5HIHUHQFH�OLVW�
$W�WKH�HQG�RI�WKH�SDSHU�UHIHUHQFHV�VKRXOG�EH�OLVWHG�LQ�QXPHULFDO�RUGHU��LQ�WKH�VW\OH�VKRZQ�LQ�

WKH�IROORZLQJ�H[DPSOHV��SUHFHGHG�E\�WKH�QXPEHU��)RU�UHIHUHQFH�OLVW�HQWULHV��IROORZ�WKH�VW\OH�VHW�RXW�
LQ�WKH�H[DPSOHV�EHORZ��$EEUHYLDWH�WKH�QDPHV�RI�MRXUQDOV�LQ�DFFRUGDQFH�ZLWK�0HG/LQH��/LVW�WKH�QDPHV�
RI�WKH�ILUVW�VL[�DXWKRUV�LQ�UHIHUHQFH�OLVW�HQWULHV�EHIRUH�DGGLQJ�¶HW�DO�·�

+HUH�DUH�VRPH�H[DPSOHV�WR�IROORZ��
�
-RXUQDOV�
6WDQGDUG�MRXUQDO�DUWLFOH�
>�@� )OLQN� +�� 7HJHOEHUJ� c�� 7K|UQ� 0�� /DJHUO|I� )�� (IIHFW� RI� RUDO� LURQ� VXSSOHPHQWDWLRQ� RQ�

XQVWLPXODWHG�VDOLYDU\�IORZ�UDWH��$�UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�WULDO��-�2UDO�3DWKRO�
0HG����������������

>�@� 7ZHWPDQ� 6�� $[HOVVRQ� 6�� 'DKOJUHQ� +�� +ROP� $.�� .lOOHVWnO� &�� /DJHUO|I� )�� HW� DO�� &DULHV�
SUHYHQWLYH�HIIHFW�RI�IOXRULGH�WRRWKSDVWH��$�V\VWHPDWLF�UHYLHZ��$FWD�2GRQWRO�6FDQG�����������������

�
$UWLFOH�LQ�VXSSOHPHQW�RU�VSHFLDO�LVVXH�
>�@�)OHLVFKHU�:��5HLPHU�.��3RYLGRQH�LRGLQH�DQWLVHSVLV��6WDWH�RI�WKH�DUW��'HUPDWRORJ\����������

6XSSO��������
�
&RUSRUDWH��FROOHFWLYH��DXWKRU�
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>�@� $PHULFDQ� $FDGHP\� RI� 3HULRGRQWRORJ\�� 6RQLF� DQG� XOWUDVRQLF� VFDOHUV� LQ� SHULRGRQWLFV�� -�
3HULRGRQWRO�������������������

�
8QSXEOLVKHG�DUWLFOH�
>�@�*DURXVKL�6��/DVVLOD�/9��7H]YHUJLO�$��9DOOLWWX�3.��6WDWLF�DQG�IDWLJXH�FRPSUHVVLRQ�WHVW�IRU�

SDUWLFXODWH�ILOOHU�FRPSRVLWH�UHVLQ�ZLWK�ILEHU�UHLQIRUFHG�FRPSRVLWH�VXEVWUXFWXUH��'HQW�0DWHU�������
,Q�SUHVV��

�
%RRNV�DQG�RWKHU�PRQRJUDSKV�
3HUVRQDO�DXWKRU�V��
>�@�+RVPHU�'��/HPHVKRZ�6��$SSOLHG�ORJLVWLF�UHJUHVVLRQ���QG�HGQ��1HZ�<RUN��:LOH\�,QWHUVFLHQFH��

������
�
&KDSWHU�LQ�ERRN�
>�@�1DXQWRIWH�%��7HQRYXR�-��/DJHUO|I�)��6HFUHWLRQ�DQG�FRPSRVLWLRQ�RI�VDOLYD��,Q��)HMHUVNRY�2��

.LGG� ($0�� HGLWRUV�� 'HQWDO� FDULHV�� 7KH� GLVHDVH� DQG� LWV� FOLQLFDO� PDQDJHPHQW�� 2[IRUG�� %ODFNZHOO�
0XQNVJDDUG��������S��������

�
1R�DXWKRU�JLYHQ�
>�@�:RUOG�+HDOWK�2UJDQL]DWLRQ��2UDO�KHDOWK�VXUYH\V���EDVLF�PHWKRGV���WK�HGQ��*HQHYD��:RUOG�

+HDOWK�2UJDQL]DWLRQ��������
0RUH� LQIRUPDWLRQ� DERXW� RWKHU� UHIHUHQFH� W\SHV� LV� DYDLODEOH� DW�

ZZZ�QOP�QLK�JRY�EVG�XQLIRUPBUHTXLUHPHQWV�KWPO�� EXW� REVHUYH� VRPH�PLQRU� GHYLDWLRQV� �QR� IXOO� VWRS�
DIWHU�MRXUQDO�WLWOH��QR�LVVXH�RU�GDWH�DIWHU�YROXPH��HWF���

�
$EEUHYLDWLRQV�
8VH� RQO\� VWDQGDUG� DEEUHYLDWLRQV�� &RQVXOW�6FLHQWLILF�6W\OH� DQG� )RUPDW�� 7KH� &%(�0DQXDO� IRU�

$XWKRUV�� (GLWRUV�� DQG� 3XEOLVKHUV�� �WK� HG�� ,6%1� ������������;�� ������ ([SODLQ� DQ\� QRQ�VWDQGDUG�
DEEUHYLDWLRQV��WR�EH�DYRLGHG�LI�SRVVLEOH��LQ�WKH�WH[W�DW�ILUVW�PHQWLRQ��$YRLG�DEEUHYLDWLRQV�LQ�WKH�WLWOH�
RI�WKH�DUWLFOH��*LYH�WRRWK�GHVLJQDWLRQV�LQ�DFFRUGDQFH�ZLWK�WKH�WZR�GLJLW�V\VWHP��,62��������������

�
3URRIV�DQG�RIISULQWV�
2QH�VHW�RI�SURRIV��SGI��LV�VHQW�WR�WKH�FRUUHVSRQGLQJ�DXWKRU�E\�H�PDLO��6�KH�LV�UHTXHVWHG�WR�

UHWXUQ�WKH�SURRI��GXO\�FRUUHFWHG��ZLWK�WKH�PLQLPXP�SRVVLEOH�GHOD\��)ROORZ�WKH�HQFORVHG�LQVWUXFWLRQV��
$XWKRUV�DUH�OLDEOH�WR�SD\�WKH�FRVWV�RI�FRUUHFWLRQ�RI�DQ\�HUURUV�QRW�GXH�WR�SULQWHU·V�HUURUV��2IISULQWV�
FDQ�EH�RUGHUHG�E\�ILOOLQJ�RXW�WKH�IRUP�DFFRPSDQ\LQJ�WKH�SURRIV��$XWKRUV�ZLOO�EH�FKDUJHG�86'����IRU�
HDFK�SULQWHG�SDJH�LQ�H[FHVV�RI���SDJHV��

�
&RS\ULJKW��
,W� LV� D� FRQGLWLRQ� RI� SXEOLFDWLRQ� WKDW� DXWKRUV� YHVW� FRS\ULJKW� LQ� WKHLU� DUWLFOHV�� LQFOXGLQJ�

DEVWUDFWV�� LQ� 7D\ORU� 	� )UDQFLV�� 7KLV� HQVXUHV� IXOO� FRS\ULJKW� SURWHFWLRQ� DQG� GLVVHPLQDWLRQ� RI� WKH�
DUWLFOH�� DQG� WKH� MRXUQDO�� WR� WKH� ZLGHVW� SRVVLEOH� UHDGHUVKLS� LQ� SULQW� DQG� HOHFWURQLF� IRUPDWV� DV�
DSSURSULDWH�� $XWKRUV� PD\�� RI� FRXUVH�� XVH� WKH�PDWHULDO� HOVHZKHUH� DIWHU� SXEOLFDWLRQ� SURYLGHG� WKDW�
SULRU�SHUPLVVLRQ�LV�REWDLQHG�IURP�7D\ORU�	�)UDQFLV��$XWKRUV�DUH�WKHPVHOYHV�UHVSRQVLEOH�IRU�REWDLQLQJ�
SHUPLVVLRQ� WR� UHSURGXFH� FRS\ULJKW� PDWHULDO� IURP� RWKHU� VRXUFHV�� 7R� YLHZ� ¶&RS\ULJKW� 7UDQVIHU�
)UHTXHQWO\�$VNHG�4XHVWLRQV·��SOHDVH�YLVLW�ZZZ�WDQGI�FR�XN�MRXUQDOV�FRS\ULJKW�DVS���

�
([WUD�LVVXHV�
3URFHHGLQJV�IURP�VFLHQWLILF�PHHWLQJV��PRQRJUDSKV�RU�RWKHU�ORQJHU�WH[WV�PD\�EH�SXEOLVKHG�DV�

DGGLWLRQDO�LVVXHV��LI�FRQVLGHUHG�WR�KDYH�D�VLJQLILFDQW�VFLHQWLILF�YDOXH��)XUWKHU�LQIRUPDWLRQ�PD\�EH�
REWDLQHG�IURP�WKH�(GLWRU�LQ�&KLHI�� �
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$QH[R�&�
-RXUQDO�RI�3HULRGRQWDO�5HVHDUFK��QRUPDV� �

0DQXVFULSWV�VKRXOG�EH�VXEPLWWHG�WKURXJK�WKH�-RXUQDO�RI�3HULRGRQWDO�5HVHDUFK����0DQXVFULSW�
&HQWUDO� HOHFWURQLF� HGLWRULDO� RIILFH�� ZKLFK� FDQ� EH� DFFHVVHG� WKURXJK� WKH� IROORZLQJ� VLWH� 85/��
KWWS���PF�PDQXVFULSWFHQWUDO�FRP�MUH�

7KH�FRUUHVSRQGLQJ�DXWKRU�ZLOO�QHHG�WR�FUHDWH�DQ�DFFRXQW��WRS�OHIW�KDQG�FRUQHU��WKH�ILUVW�WLPH�KH�VKH�
DFFHVVHV� WKH� VLWH��� 7KH� DXWKRU� ZLOO� EH� DVNHG� WR� SURYLGH� D� IXOO� SRVWDO� DGGUHVV�� HPDLO� DGGUHVV�� DQG�
WHOHSKRQH�DQG�ID[�QXPEHUV���-RXUQDO�RI�3HULRGRQWDO�5HVHDUFK����0DQXVFULSW�&HQWUDO�ZLOO�WKHQ�FUHDWH�D�
XVHU�QDPH�DQG�SDVVZRUG�ZKLFK�VKRXOG�EH�UHWDLQHG�IRU�IXWXUH�DFFHVV�WR�WKH�VLWH���2QFH�WKH�DXWKRU�LV�
ORJJHG�LQWR�WKH�V\VWHP��WKH�0DLQ�0HQX�ZLOO�EH�GLVSOD\HG���&OLFNLQJ�RQ�WKH�$XWKRU�&HQWUH�ZLOO�EULQJ�XS�
LQVWUXFWLRQV� IRU� XSORDGLQJ� WKH� PDQXVFULSW� DQG� DVVRFLDWHG� ILOHV�� 7KH� UHYLHZ� SURFHVV� LV� HQWLUHO\�
HOHFWURQLF�EDVHG��

&RS\ULJKW� �� $XWKRUV� VXEPLWWLQJ� D� SDSHU� GR� VR� RQ� WKH� XQGHUVWDQGLQJ� WKDW� WKH� ZRUN� KDV� QRW� EHHQ�
SXEOLVKHG�EHIRUH��LV�QRW�EHLQJ�FRQVLGHUHG�IRU�SXEOLFDWLRQ�HOVHZKHUH�DQG�KDV�EHHQ�UHDG�DQG�DSSURYHG�
E\�DOO�DXWKRUV���

7KH� VXEPLVVLRQ� RI� WKH�PDQXVFULSW� E\� WKH� DXWKRUV�PHDQV� WKDW� WKH� DXWKRUV� DXWRPDWLFDOO\� DJUHH� WR�
DVVLJQ� H[FOXVLYH� FRS\ULJKW� WR� %ODFNZHOO� 0XQNVJDDUG� LI� DQG� ZKHQ� WKH� PDQXVFULSW� LV� DFFHSWHG� IRU�
SXEOLFDWLRQ��7KH�ZRUN�VKDOO�QRW�EH�SXEOLVKHG�HOVHZKHUH�LQ�DQ\�ODQJXDJH�ZLWKRXW�WKH�ZULWWHQ�FRQVHQW�RI�
WKH� SXEOLVKHU�� 7KH� DUWLFOHV� SXEOLVKHG� LQ� WKLV� MRXUQDO� DUH� SURWHFWHG� E\� FRS\ULJKW�� ZKLFK� FRYHUV�
WUDQVODWLRQ�ULJKWV�DQG�WKH�H[FOXVLYH�ULJKW�WR�UHSURGXFH�DQG�GLVWULEXWH�DOO�RI�WKH�DUWLFOHV�SULQWHG�LQ�
WKH�MRXUQDO��1R�PDWHULDO�SXEOLVKHG�LQ�WKH�MRXUQDO�PD\�EH�VWRUHG�RQ�PLFURILOP�RU�YLGHRFDVVHWWHV�RU�LQ�
HOHFWURQLF� GDWDEDVH� DQG� WKH� OLNH� RU� UHSURGXFHG� SKRWRJUDSKLFDOO\� ZLWKRXW� WKH� SULRU� ZULWWHQ�
SHUPLVVLRQ�RI�WKH�SXEOLVKHU��

0DQXVFULSWV��

(OHFWURQLF� VXEPLVVLRQ�� $XWKRUV� PXVW�VXEPLW� WKHLU� PDQXVFULSWV� HOHFWURQLFDOO\� WR�
KWWS���PF�PDQXVFULSWFHQWUDO�FRP�MUH� �� $XWKRU� &HQWHU�� &RPSOHWH� LQVWUXFWLRQV� IRU� SUHSDULQJ� DQG�
VXEPLWWLQJ�PDQXVFULSWV�RQOLQH�DUH�SURYLGHG�DW�WKH�VXEPLVVLRQ�VLWH��

$XWKRUV�DUH�QRWLILHG�SURPSWO\�E\�H�PDLO�WKDW�WKHLU�PDQXVFULSWV�KDYH�EHHQ�UHFHLYHG���

$GGLWLRQDO�SDJHV�ZLOO�EH�FKDUJHG�WR�WKH�DXWKRU�V��DW�WKH�UDWH�RI�*%3���SHU�SDJH��

7KH�DUWLFOH�VKRXOG�EH�FOHDUO\�GLYLGHG�DV�IROORZV��

7LWOH� SDJH� �� VKRXOG� FRQWDLQ� WKH� WLWOH� RI� WKH� DUWLFOH�� QDPH�V�� RI� WKH� DXWKRU�V��� LQLWLDOV�� DQG�
LQVWLWXWLRQDO� DIILOLDWLRQ�V��� D� UXQQLQJ� WLWOH� QRW� WR� H[FHHG���� OHWWHUV� DQG� VSDFHV�� DQG� WKH� QDPH�DQG�
FRPSOHWH�PDLOLQJ�DGGUHVV��LQFOXGLQJ�HPDLO�DGGUHVV��RI�WKH�DXWKRU�UHVSRQVLEOH�IRU�FRUUHVSRQGHQFH��7KH�
DXWKRU�PXVW�OLVW���NH\ZRUGV�IRU�LQGH[LQJ�SXUSRVHV��

$EVWUDFW���$�VHSDUDWH�DEVWUDFW�VKRXOG�QRW�H[FHHG�����ZRUGV��7KH�DEVWUDFW�VKRXOG�FRQVLVW�RI����WKH�
REMHFWLYH����WKH�EDFNJURXQG�GDWD�GLVFXVVLQJ�WKH�SUHVHQW�VWDWXV�RI�WKH�ILHOG����PHWKRGV����UHVXOWV����
FRQFOXVLRQ��

,QWURGXFWLRQ� �� 6XPPDUL]H� WKH� UDWLRQDOH� DQG� SXUSRVH� RI� WKH� VWXG\�� JLYLQJ� RQO\� VWULFWO\� SHUWLQHQW�
UHIHUHQFHV��'R�QRW�UHYLHZ�H[LVWLQJ�OLWHUDWXUH�H[WHQVLYHO\��
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0DWHULDO�DQG�PHWKRGV� ��0DWHULDOV� DQG�PHWKRGV�VKRXOG�EH�SUHVHQWHG� LQ�VXIILFLHQW�GHWDLO� WR�DOORZ�
FRQILUPDWLRQ� RI� WKH� REVHUYDWLRQV�� 3XEOLVKHG� PHWKRGV� VKRXOG� EH� UHIHUHQFHG� DQG� GLVFXVVHG� RQO\�
EULHIO\��XQOHVV�PRGLILFDWLRQV�KDYH�EHHQ�PDGH��

5HVXOWV� �� 3UHVHQW� \RXU� UHVXOWV� LQ� D� ORJLFDO� VHTXHQFH� LQ� WKH� WH[W�� WDEOHV�� DQG� LOOXVWUDWLRQV��'R� QRW�
UHSHDW�LQ�WKH�WH[W�DOO�RI�WKH�GDWD�LQ�WKH�WDEOHV�DQG�LOOXVWUDWLRQV��,PSRUWDQW�REVHUYDWLRQV�VKRXOG�EH�
HPSKDVL]HG��

'LVFXVVLRQ���6XPPDUL]H�WKH�ILQGLQJV�ZLWKRXW�UHSHDWLQJ�LQ�GHWDLO�WKH�GDWD�JLYHQ�LQ�WKH�5HVXOWV�VHFWLRQ��
5HODWH�\RXU�REVHUYDWLRQV�WR�RWKHU�UHOHYDQW�VWXGLHV�DQG�SRLQW�RXW�WKH�LPSOLFDWLRQV�RI�WKH�ILQGLQJV�DQG�
WKHLU�OLPLWDWLRQV��&LWH�RWKHU�UHOHYDQW�VWXGLHV��

$FNQRZOHGJHPHQWV� �� $FNQRZOHGJH� RQO\� SHUVRQV� ZKR� KDYH� PDGH� VXEVWDQWLYH� FRQWULEXWLRQV� WR� WKH�
VWXG\�� $XWKRUV� DUH� UHVSRQVLEOH� IRU� REWDLQLQJ� ZULWWHQ� SHUPLVVLRQ� IURP� HYHU\RQH� DFNQRZOHGJHG� E\�
QDPH�EHFDXVH�UHDGHUV�PD\�LQIHU�WKHLU�HQGRUVHPHQW�RI�WKH�GDWD�DQG�FRQFOXVLRQV��6RXUFHV�RI�ILQDQFLDO�
VXSSRUW�PD\�EH�DFNQRZOHGJHG��

6KRUW�FRPPXQLFDWLRQ��6KRUW�FRPPXQLFDWLRQV��OLPLWHG�WR�RQH�SULQWHG�SDJH��LQFOXGLQJ�LOOXVWUDWLRQV�DQG�
UHIHUHQFHV��ZLOO�EH�FRQVLGHUHG�IRU�UDSLG�SXEOLFDWLRQ��6XFK�SDSHUV�PXVW�EH�EDVHG�RQ�ZRUN�WKDW�LV�RI�
VSHFLDO�LPSRUWDQFH�RU�KDYLQJ�WKH�SRWHQWLDO�IRU�JUHDW�LPSDFW��RU�D�ERG\�RI�ZRUN�WKDW�LV�FRPSOHWH�EXW�
RI�LQVXIILFLHQW�VFRSH�WR�ZDUUDQW�D�IXOOOHQJWK�SDSHU��6KRUW�FRPPXQLFDWLRQV�QHHG�QRW�IROORZ�WKH�XVXDO�
GLYLVLRQV���

5HIHUHQFHV���5HIHUHQFHV�VKRXOG�EH�QXPEHUHG�FRQVHFXWLYHO\�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DSSHDU�LQ�WKH�
WH[W��DQG�VKRXOG�EH�NHSW�WR�D�SHUWLQHQW�PLQ�LPXP��5HIHUHQFHV�VKRXOG�LQFOXGH�WKH�EHJLQQLQJ�DQG�HQGLQJ�
SDJH� QXPEHUV�� ,GHQWLI\� UHIHUHQFHV� LQ� WKH� WH[W�� WDEOHV�� DQG� ILJXUH� OHJHQGV� E\� DUDELF� QXPHUDOV� LQ�
SDUHQWKHVHV��5HIHUHQFHV�FLWHG�RQO\�LQ�WKH�WDEOHV�RU�ILJXUH�OHJHQGV�VKRXOG�EH�QXPEHUHG�LQ�DFFRUGDQFH�
ZLWK�D�VHTXHQFH�HVWDEOLVKHG�E\�WKH�ILUVW�QRWDWLRQ�RI�WKDW�ILJXUH�RU�WDEOH�LQ�WKH�WH[W��8VH�WKH�VW\OH�
RI�WKH�H[DPSOHV�EHORZ��ZKLFK�LV�EDVHG�RQ�,QGH[�0HGLFXV��0DQXVFULSWV�DFFHSWHG�EXW�QRW�SXEOLVKHG�
PD\�EH�FLWHG�LQ�WKH�UHIHUHQFH�OLVW�E\�SODFLQJ�

LQ�SUHVV

�DIWHU�WKH�DEEUHYLDWHG�WLWOH�RI�WKH�MRXUQDO��
$EVWUDFWV�DQG�PDQXVFULSWV�QRW�\HW�DFFHSWHG�PD\�EH�FLWHG�LQ�IXOO�LQ�WKH�WH[W�EXW�QRW�LQ�WKH�UHIHUHQFH�
OLVW��5HIHUHQFHV�PXVW�EH�YHULILHG�E\�WKH�DXWKRU�V��DJDLQVW�WKH�RULJLQDO�GRFXPHQWV��

([DPSOHV��

����6WDQGDUG�MRXUQDO�DUWLFOH�
�/LVW�DOO�DXWKRUV�XS�WR����IRU���RU�PRUH�OLVW�WKH�ILUVW���DQG�DGG�

HW�DO�

��'RFNUHOO�+��*UHHQVSDQ�-6��
+LVWRFKHPLFDO�LGHQWLILFDWLRQ�RI�7��FHOOV�LQ�RUDO�OLFKHQ�SODQXV��2UDO�6XUJ������������������7KRPDV�<��
6RVPDQ�-��<ULJR\HQ�2��HW�DO��)XQFWLRQDO�DQDO\VLV�RI�KXPDQ�7��FHOO�VXEVHWV�GHILQHG�E\�PRQRFORQDO�
DQWLERGLHV��,��&ROODERUDWLYH�7�7�LQWHUDFWLRQV�LQ�WKH�LPPXQRUHJXODWLRQ�RI�%�FHOO�GLIIHUHQWLDWLRQ��-�
,PPXQRO�����������������������

����&RUSRUDWH�DXWKRU�
7KH�5R\DO�0DUVGHQ�+RVSLWDO�%RQH��0DUURZ�7UDQVSODQWDWLRQ�7HDP��)DLOXUH�RI�V\QJHQHLF�ERQH��PDUURZ�
JUDIW�ZLWKRXW�SUHFRQGLWLRQLQJ�LQ�SRVW��KHSDWLWLV�PDUURZ�DSODVLD��/DQFHW�������������������

����1R�DXWKRU�JLYHQ�
$QRQ\PRXV��&RIIHH�GULQNLQJ�DQG�FDQFHU�RI�WKH�SDQFUHDV�>(GLWRULDO@��%U�0HG�-���������������������

����-RXUQDO�VXSSOHPHQW�
0DVWUL�$5��1HXURSDWKRORJ\�RI�GLDEHWLF�QHXURJHQLF�EODGGHU��$QQ�,QWHUQ�0HG�������������SW����������
�����
)UXPLQ�$0��1XVVEDXP�-��(VSRVLWR�0��)XQFWLRQDO�DVSOHQLD��GHPRQVWUDWLRQ�RI�VSOHQLF�DFWLYLW\�E\�ERQH�
PDUURZ�VFDQ��%ORRG�����������VXSSO�������������
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����-RXUQDO�SDJLQDWHG�E\�LVVXH�
6HDPDQ�:%��7KH�FDVH�RI�WKH�SDQFUHDWLF�SVHXGRF\VW��+RVS�3UDFW�����������6HS����������

����3HUVRQDO�DXWKRU�V��
(LVHQ�+1��,PPXQRORJ\��DQ�LQWURGXFWLRQ�WR�PROHFXODU�DQG�FHOOXODU�SULQFLSOHV�RI�WKH�LPPXQH�UHVSRQVH���
�WK�HGQ��1HZ�<RUN��+DUSHU�5RZ����������������

����(GLWRU��FRPSLOHU��FKDLUPDQ�DV�DXWKRU�
'DXVVHW�-��&RORPEDQL�-��HGV��+LVWRFRPSDWLELOLW\�WHVWLQJ�������&RSHQKDJHQ��0XQNVJDDUG���������������

����&KDSWHU�LQ�D�ERRN�
:HLQVWHLQ�/��6ZDUW]�01��3DWKRJHQLF�SURSHUWLHV�RI�LQYDGLQJ�PLFURRUJDQLVPV��,Q��6RGHPDQ�:$�-U��
6RGHPDQ�:$��HGV��3DWKRORJLF�SK\VLRORJ\��PHFKDQLVPV�RI�GLVHDVH���3KLODGHOSKLD��:%�6DXQGHUV��������
���������

����3XEOLVKHG�SURFHHGLQJV�SDSHU�
'H3RQW�%��%RQH�PDUURZ�WUDQVSODQWDWLRQ�LQ�VHYHUH�FRPELQHG�LPPXQRGHILFLHQF\�ZLWK�DQ�XQUHODWHG�0/&�
FRPSDWLEOH�GRQRU��,Q��:KLWH�+-��6PLWK�5��HGV��3URFHHGLQJV�RI��UG�$QQXDO�0HHWLQJ�RI�WKH�
,QWHUQDWLRQDO�6RFLHW\�IRU�([SHULPHQWDO�+HPDWRORJ\��+RXVWRQ��,QWHUQDWLRQDO�6RFLHW\�IRU�
([SHULPHQWDO�+HPDWRORJ\���������������

�����$JHQF\�SXEOLFDWLRQ�
5DQRIVN\�$/��6XUJLFDO�RSHUDWLRQV�LQ�VKRUW�VWD\�KRVSLWDOV��8QLWHG�6WDWHV���������+\DWWVYLOOH��
0DU\ODQG��1DWLRQDO�&HQWHU�IRU�+HDOWK�6WDWLVWLFV��������'+(:�SXEOLFDWLRQ�QR���3+6������������9LWDO�
DQG�KHDOWK�VWDWLVWLFV��VHULHV�����QR�������

�����'LVVHUWDWLRQ�RU�WKHVLV��
&DLUQV�5%��,QIUDUHG�VSHFWURVFRSLF�VWXGLHV�RI�VROLG�R[\JHQ��%HUNHOH\��&$��8QLYHUVLW\�RI�&DOLIRUQLD��
���������SS��'LVVHUWDWLRQ��

,OOXVWUDWLRQV� ��$OO� ILJXUHV�VKRXOG�FODULI\�WKH� WH[W�DQG�WKHLU�QXPEHU�VKRXOG�EH�NHSW�WR�D�PLQLPXP��
'HWDLOV� PXVW� EH� ODUJH� HQRXJK� WR� UHWDLQ� WKHLU� FODULW\� DIWHU� UHGXFWLRQ� LQ� VL]H�� ,OOXVWUDWLRQV� VKRXOG�
SUHIHUDEO\� ILOO� D� VLQ*&3H� FROXPQ� ZLGWK� ���� PP�� DIWHU� UHGXFWLRQ�� DOWKRXJK� LQ� VRPH� FDVHV� ����PP�
�GRXEOH�FROXPQ��DQG�����PP��IXOO�SDJH��ZLGWKV�ZLOO�EH�DFFHSWHG��0LFURJUDSKV�VKRXOG�EH�GHVLJQHG�WR�EH�
UHSURGXFHG�ZLWKRXW�UHGXFWLRQ��DQG�WKH\�VKRXOG�EH�GUHVVHG�GLUHFWO\�RQ�WKH�PLFURJUDSK�ZLWK�D�OLQHDU�
VL]H�VFDOH��DUURZV��DQG�RWKHU�GHVLJQDWRUV�DV�QHHGHG��6XEPLW�DW�OHDVW�RQH�RULJLQDO�VHW�RI�LOOXVWUDWLRQV��
LGHQWLI\LQJ�HDFK�ZLWK�D� ODEHO�RQ�WKH�EDFN�ZKLFK�LQGLFDWHV�WKH�QXPEHU��DXWKRU
V�QDPH��DQG�WKH�WRS��
$OWHUQDWLYHO\��DUUDQJH�PLFURJUDSKV�LQWR�SODWHV�ILWWLQJ�WKH�VSDFH�DSSURSULDWHO\��/LQH�GUDZLQJV�VKRXOG�
EH�SURIHVVLRQDOO\�GUDZQ��KDOI��WRQHV�VKRXOG�H[KLELW�KLJK�FRQWUDVW���

7DEOHV� �� 7DEOHV� VKRXOG� EH� QXPEHUHG� FRQVHFXWLYHO\� ZLWK� DUDELF� QXPHUDOV�� 7\SH� HDFK� WDEOH� RQ� D�
VHSDUDWH� VKHHW�� ZLWK� WLWOHV� PDNLQJ� WKHP� VHOI� H[SODQDWRU\�� 'XH� UHJDUG� VKRXOG� EH� JLYHQ� WR� WKH�
SURSRUWLRQV�RI�WKH�SULQWHG�SDJH��

6FLHQWLILF�QDPHV��3URSHU�QDPHV�RI�EDFWHULD�VKRXOG�EH�ELQRPLDO�DQG�VKRXOG�EH�VLQ*&3\�XQGHUOLQHG�LQ�
WKH�W\SHVFULSW��7KH�IXOO�SURSHU�QDPH��H��J��6WUHSWRFRFFXV�VDQJXLV���PXVW�EH�JLYHQ�XSRQ�ILUVW�PHQWLRQ��
7KH�JHQHULF�QDPH�PD\�EH�DEEUHYLDWHG�WKHUHDIWHU�ZLWK�WKH�ILUVW�OHWWHU�RI�WKH�JHQXV��H��J��6��VDQJXLV�
���,I�DEEUHYLDWLRQ�RI�WKH�JHQHULF�QDPH�FRXOG�FDXVH�FRQIXVLRQ��WKH�IXOO�QDPH�VKRXOG�EH�XVHG��,I�WKH�
YHUQDFXODU�IRUP�RI�D�JHQXV�QDPH��H��J��VWUHSWRFRFFL��LV�XVHG��WKH�ILUVW�OHWWHU�RI�WKH�YHUQDFXODU�QDPH�
LV� QRW� FDSLWDOL]HG� DQG� WKH� QDPH� LV� QRW� XQGHUOLQHG�� 8VH� RI� WZR� OHWWHUV� RI� WKH� JHQXV� �H�� J��3V� �IRU�
3HSWRVWUHSWRFRFFXV� �� LV� LQFRUUHFW�� HYHQ� WKRXJK� LW� PLJKW� DYRLG� DPELJXLW\�� :LWK� UHJDUG� WR� GUXJV��
JHQHULF�QDPHV�VKRXOG�EH�XVHG�LQVWHDG�RI�SURSULHWDU\�QDPHV��,I�D�SURSULHWDU\�QDPH�LV�XVHG��$�PXVW�EH�
DWWDFKHG�ZKHQ�WKH�WHUP�LV�ILUVW�XVHG��

$EEUHYLDWLRQV�DQG�V\PEROV�7KH�V\PERO���LV�WR�EH�XVHG�IRU�SHUFHQW��K�IRU�KRXU��PLQ�IRU�PLQXWH��DQG�
V�IRU�VHFRQG��,Q�YLWUR�DQG�LQ�YLYR�DUH�WR�EH�LWDOLFL]HG��8VH�RQO\�VWDQGDUG�DEEUHYLDWLRQV��$OO�XQLWV�ZLOO�
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EH�PHWULF��8VH�QR�URPDQ�QXPHUDOV�LQ�WKH�WH[W��,Q�GHFLPDOV��D�GHFLPDO�SRLQW�DQG�QRW�D�FRPPD��ZLOO�EH�
XVHG��$YRLG�DEEUHYLDWLRQV�LQ�WKH�WLWOH��7KH�IXOO�WHUP�IRU�ZKLFK�DQ�DEEUHYLDWLRQ�VWDQGV�VKRXOG�SUHFHGH�
LWV�ILUVW�XVH�LQ�WKH�WH[W�XQOHVV�LW�LV�D�VWDQGDUG�XQLW�RI�PHDVXUHPHQW��,Q�FDVHV�RI�GRXEW��WKH�VSHOOLQJ�
RUWKRGR[\�RI�:HEVWHU�
V�7KLUG�1HZ�,QWHUQDWLRQDO�'LFWLRQDU\�ZLOO�EH�DGKHUHG�WR��

$XWKRU�PDWHULDO�DUFKLYH�SROLF\���3OHDVH�QRWH�WKDW�XQOHVV�VSHFLILFDOO\�UHTXHVWHG��%ODFNZHOO�3XEOLVKLQJ�
ZLOO�GLVSRVH�RI�DOO�KDUGFRS\�RU�HOHFWURQLF�PDWHULDO�VXEPLWWHG�WZR�PRQWKV�DIWHU�SXEOLFDWLRQ��,I�\RX�
UHTXLUH�WKH�UHWXUQ�RI�DQ\�PDWHULDO�VXEPLWWHG��SOHDVH�LQIRUP�WKH�HGLWRULDO�RIILFH�RU�SURGXFWLRQ�HGLWRU�
DV�VRRQ�DV�SRVVLEOH�LI�\RX�KDYH�QRW�\HW�GRQH�VR��

2IISULQWV���$�3')�RIISULQW�ZLOO�EH�VXSSOLHG�WR�WKH�FRUUHVSRQGLQJ�DXWKRU��$GGLWLRQDO�RIISULQWV�PD\�EH�
RUGHUHG�RQ�WKH�IRUP�DFFRPSDQ\LQJ�WKH�SURRIV��

1(:��2QOLQH�SURGXFWLRQ�WUDFNLQJ�LV�QRZ�DYDLODEOH�IRU�\RXU�DUWLFOH�WKURXJK�%ODFNZHOO
V�$XWKRU�
6HUYLFHV��
$XWKRU�6HUYLFHV�HQDEOHV�DXWKRUV�WR�WUDFN�WKHLU�DUWLFOH���RQFH� LW�KDV�EHHQ�DFFHSWHG���WKURXJK�WKH�
SURGXFWLRQ�SURFHVV�WR�SXEOLFDWLRQ�RQOLQH�DQG�LQ�SULQW��$XWKRUV�FDQ�FKHFN�WKH�VWDWXV�RI�WKHLU�DUWLFOHV�
RQOLQH�DQG�FKRRVH�WR�UHFHLYH�DXWRPDWHG�H�PDLOV�DW�NH\�VWDJHV�RI�SURGXFWLRQ��7KH�DXWKRU�ZLOO�UHFHLYH�
DQ�H�PDLO�ZLWK�D�XQLTXH�OLQN�WKDW�HQDEOHV�WKHP�WR�UHJLVWHU�DQG�KDYH�WKHLU�DUWLFOH�DXWRPDWLFDOO\�DGGHG�
WR� WKH� V\VWHP�� 3OHDVH� HQVXUH� WKDW� D� FRPSOHWH� H�PDLO� DGGUHVV� LV� SURYLGHG� ZKHQ� VXEPLWWLQJ� WKH�
PDQXVFULSW��9LVLW�ZZZ�EODFNZHOOSXEOLVKLQJ�FRP�EDXWKRU�IRU�PRUH�GHWDLOV�RQ�RQOLQH�SURGXFWLRQ�WUDFNLQJ�
DQG�IRU�D�ZHDOWK�RI�UHVRXUFHV�LQFOXGLQJ�)$4V�DQG�WLSV�RQ�DUWLFOH�SUHSDUDWLRQ��VXEPLVVLRQ�DQG�PRUH��
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