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W�dK>K'/��/Es�^d/'�d/s�͘
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$ WRGRV RV SURIHVVRUHV TXH IL]HUDP SDUWH GD PLQKD
WUDMHWyULD� SRU PH LQVSLUDUHP D VHJXLU HVWH
FDPLQKR



$*5$'(&,0(1726

$ 3URI� 3DXOD 9LGLJDO� DJUDGHoR SHOD RULHQWDomR� SHOD DPL]DGH H SHOD IUXWtIHUD SDUFHULD DFDGrPLFD�
DOpP GH WRGRV RV FRQKHFLPHQWRV VREUH SDWRORJLD KHSiWLFD FRPSDUWLOKDGRV DR ORQJR GRV ~OWLPRV
DQRV�

$R 3URI� $JQDOGR 6RDUHV /LPD DJUDGHoR SHOD FR�RULHQWDomR H SHOR FRPSDUWLOKDPHQWR GH YDOLRVRV
FRQKHFLPHQWRV�VREUH�WUDQVSODQWH�KHSiWLFR�

$R HVWXGDQWH GH PHGLFLQD 1LNRODV 7KRPp .QXSS� DJUDGHoR SHOD GLVSRQLELOLGDGH H SHOR WUDEDOKR
GH�FROHWD�GRV�GDGRV�FOtQLFRV�GRV�SDFLHQWHV

$ 'UD )HUQDQGD 0DULD )DUDJH 2VyULR� DJUDGHoR SHOD DVVLVWrQFLD QD FROHWD GRV GDGRV FOtQLFRV H
ODERUDWRULDLV�GRV�SDFLHQWHV�

$R�HVWXGDQWH�GH�PHGLFLQD�0DWKHXV�/DYLJQH��DJUDGHoR�SHOD�DMXGD�FRP�R�VRIWZDUH�,PDJH-�

$�6HUHQD�6LOYD�H�D�)HUQDQGD�&HVDUH��DJUDGHoR�SHOD�DMXGD�FRP�DV�UHDo}HV�LPXQR�KLVWRTXtPLFDV�

$ WRGRV RV SURIHVVRUHV H IXQFLRQiULRV GR 'HSDUWDPHQWR GH $QDWRPLD 3DWROyJLFD H GD 8QLGDGH GH
$QDWRPLD 3DWROyJLFD H 1HFUySVLD GR +&�8)0*� DJUDGHoR SHOR VXSRUWH j UHDOL]DomR GHVWH SURMHWR
H�SRU�WRGD�D�DMXGD�SUHVWDGD�

$R SURIHVVRU (GXDUGR 3DXOLQR� DJUDGHoR SHOR VXSRUWH QR HVFDQHDPHQWR GDV OkPLQDV GHVWH
WUDEDOKR�

$RV PHXV FROHJDV GD 5HVLGrQFLD 0pGLFD HP 3DWRORJLD GR +RVSLWDO GDV &OtQLFDV GD 8)0*
DJUDGHoR�SHOR�DSRLR�H�SHOD�SDUFHULD�

$ 0DULD /XL]D 3HORVR� DJUDGHoR SHOR FRPSDQKHLULVPR H SHOR FRPSDUWLOKDPHQWR GDV DQJ~VWLDV H
DOHJULDV�YLYHQFLDGDV�DR�ORQJR�GD�3yV�JUDGXDomR�H�5HVLGrQFLD�0pGLFD�

$ *DEULHOD )HOWULQ H /XFDV *RQoDOYHV� DJUDGHoR SHOD DPL]DGH H SRU FHGHUHP JHQWLOPHQWH VXD FDVD
SDUD�TXH�HX�SXGHVVH�ILQDOL]DU�XPD�HWDSD�LPSRUWDQWH�GR�SURMHWR�

$RV PHXV DPLJRV� DJUDGHoR SHODV SDODYUDV GH FRQIRUWR IUHQWH jV GLILFXOGDGHV GD 3yV�JUDGXDomR H
SHOD�WRUFLGD�HP�WRGDV�DV�HWDSDV�GD�PLQKD�YLGD�DFDGrPLFD�



$ PLQKD IDPtOLD DJUDGHoR SHOR DSRLR LQFRQGLFLRQDO D WRGRV RV PHXV SURMHWRV H HVFROKDV� SRU
YLEUDUHP FRP FDGD FRQTXLVWD PLQKD H SRU PH SURSRUFLRQDUHP XPD HGXFDomR GH TXDOLGDGH� R TXH
WRUQRX�SRVVtYHO�D�UHDOL]DomR�GH�WDQWRV�VRQKRV��DOpP�GD�UHDOL]DomR�GHVWH�WUDEDOKR�

$ /XFDV 7HQyULR� DJUDGHoR SRU WRGR R VXSRUWH HPRFLRQDO� SRU VHPSUH DFUHGLWDU H WRUFHU SRU PLP�
DOpP�GH�WRGD�DMXGD�FRPSXWDFLRQDO�SUHVWDGD�QD�UHDOL]DomR�GHVWH�SURMHWR�



5HVXPR

$ GLVIXQomR SULPiULD GR HQ[HUWR �'3(� p XPD GDV FRPSOLFDo}HV SyV WUDQVSODQWH KHSiWLFR PDLV
WHPLGDV� VHQGR UHODFLRQDGD D XPD PHQRU VREUHYLGD GR HQ[HUWR H GR SDFLHQWH� DOpP GH DXPHQWR GR
WHPSR GH LQWHUQDPHQWR H GRV FXVWRV GR WUDQVSODQWH� 2 HYHQWR ILVLRSDWROyJLFR UHODFLRQDGR j '3( p
D OHVmR GH LVTXHPLD H UHSHUIXVmR �,5,�� TXH p GHVHQFDGHDGD SHOR SURFHVVR GH FDSWDomR H
SUHVHUYDomR GR HQ[HUWR� 1HVVH FRQWH[WR� p GH H[WUHPD LPSRUWkQFLD D LGHQWLILFDomR GH PDUFDGRUHV
UHODFLRQDGRV j ,5, TXH DMXGHP QR HQWHQGLPHQWR GHVWD FRPSOLFDomR H TXH SRVVDP VHUYLU SDUD
SUHYHQL�OD RX FRPR DOYRV WHUDSrXWLFRV� 2 IDWRU LQLELGRU GD PLJUDomR GH PDJUyIDJRV �0,)� p XPD
FLWRFLQD SUy�LQIODPDWyULD FRP DWLYLGDGH UHJXODGRUD GD DomR GRV JOLFRFRUWLFRLGHV HQGyJHQRV�
H[SUHVVD FRQVWLWXWLYDPHQWH HP FpOXODV GR VLVWHPD LPXQH� FpOXODV HQGRWHOLDLV H HSLWHOLDLV� 2 0,)
WHP XP SDSHO QD SDWRJrQHVH GH GRHQoDV LQIODPDWyULDV� DXWRLPXQHV� QR FkQFHU� QD UHMHLomR D
HQ[HUWRV H IRL UHODFLRQDGR j ,5, QRV HQ[HUWRV KHSiWLFRV HP DOJXQV HVWXGRV� 2 REMHWLYR GR QRVVR
HVWXGR IRL LQYHVWLJDU D H[SUHVVmR GR 0,) QRV HQ[HUWRV KHSiWLFRV KXPDQRV H D VXD UHODomR FRP ,5,
H D RFRUUrQFLD GH HYHQWRV DGYHUVRV SyV WUDQVSODQWH� ��� ELySVLDV SyV�UHSHUIXVmR GH SDFLHQWHV TXH
VH VXEPHWHUDP DR WUDQVSODQWH KHSiWLFR QR +RVSLWDO GDV &OtQLFDV GD 8)0* HQWUH ���� H ����
IRUDP UHYLVDGDV H FODVVLILFDGDV TXDQWR j SUHVHQoD H JUDYLGDGH GD ,5, H HVWHDWRVH H VXEPHWLGDV DR
HVWXGR LPXQR�KLVWRTXtPLFR FRP DQWLFRUSR SROLFORQDO DQWL�0,) �DE������� $ H[SUHVVmR GH 0,)
IRL TXDQWLILFDGD DWUDYpV GR XVR GR SOXJLQ ,+& 3URILOHU GR VRIWZDUH ,PDJH- )LML QDV OkPLQDV GH
LPXQR�KLVWRTXtPLFD GLJLWDOL]DGDV� 2V SURQWXiULRV GRV SDFLHQWHV IRUDP UHYLVDGRV SDUD FROHWD GH
GDGRV GHPRJUiILFRV� LQIRUPDo}HV GR GRDGRU H GR LQWHUQDPHQWR H YDORUHV GH H[DPHV ODERUDWRULDLV
SUp H SyV WUDQVSODQWH� 'DV ��� ELySVLDV HVWXGDGDV� �� ELySVLDV ������� QmR WLQKDP HYLGrQFLDV GH
,5,� �� ELySVLDV ������� DSUHVHQWDYDP ,5, OHYH� �� ������� ,5, PRGHUDGD H DSHQDV � ������ ,5,
JUDYH� (P UHODomR j HVWHDWRVH� HP �� ELySVLDV ������� QmR KDYLD VLQDLV GH HVWHDWRVH RX HVWD HUD
PtQLPD� �� ELySVLDV ������ H[LELDP HVWHDWRVH OHYH� � ������ H[LELD HVWHDWRVH PRGHUDGD H �
������ HVWHDWRVH DFHQWXDGD� )RL YHULILFDGD H[SUHVVmR GH 0,) SRVLWLYD IUDFD HP �� FDVRV ��������
�� FDVRV ������� WLYHUDP H[SUHVVmR SRVLWLYD H HP DSHQDV � ������ IRL REVHUYDGD H[SUHVVmR
QHJDWLYD� $ H[SUHVVmR GH 0,) SRVLWLYD VH FRUUHODFLRQRX FRP R DFKDGR GH ,5, DXVHQWH RX OHYH QD
ELySVLD SyV�UHSHUIXVmR �3  ����� 25� ������ ��� &, ������������� 1HQKXPD GDV YDULiYHLV
DSUHVHQWRX DVVRFLDomR VLJQLILFDWLYD FRP D RFRUUrQFLD GH UHWUDQVSODQWH RX yELWR QRV SULPHLURV ��
GLDV DSyV R WUDQVSODQWH� 1RVVRV DFKDGRV VXJHUHP TXH XPD PDLRU JUDYLGDGH GD ,5, HVWi DVVRFLDGD
D XPD PDLRU OLEHUDomR GH 0,) SHOR HQ[HUWR� ID]HQGR FRP TXH VHMD HQFRQWUDGD PHQRU LQWHQVLGDGH
GH H[SUHVVmR QR yUJmR� 3DUD HVFODUHFHU DLQGD PDLV R SDSHO GR 0,) QD ,5,� DFUHGLWDPRV TXH VHULD
LQWHUHVVDQWH D UHDOL]DomR GH HVWXGRV FRPSDUDQGR D H[SUHVVmR GHVWD FLWRFLQD QRV KHSDWyFLWRV�
HSLWpOLR ELOLDU H FpOXODV LQIODPDWyULDV� DOpP GH PHGLQGR D FRQFHQWUDomR VpULFD GR 0,) H QR
HIOXHQWH�GR�HQ[HUWR�

3DODYUDV�FKDYH� )DWRU LQLELGRU GD PLJUDomR GH PDFUyIDJRV �0,)�� /HVmR GH LVTXHPLD H
UHSHUIXVmR��'LVIXQomR�SUHFRFH�GR�HQ[HUWR��%LySVLDV�SyV�UHSHUIXVmR�



$EVWUDFW

3ULPDU\ JUDIW G\VIXQFWLRQ LV RQH RI WKH PRVW IHDUHG FRPSOLFDWLRQV IROORZLQJ OLYHU WUDQVSODQWDWLRQ�
EHLQJ DVVRFLDWHG ZLWK SRRUHU JUDIW DQG SDWLHQW RXWFRPHV� SURORQJHG OHQJWK RI KRVSLWDO VWD\ DQG DQ
LQFUHDVH LQ WUDQVSODQWDWLRQ FRVWV� ,VFKHPLD UHSHUIXVLRQ LQMXU\ �,5,� LV WKRXJKW WR EH WKH
SDWKRORJLFDO HYHQW EHKLQG SULPDU\ JUDIW G\VIXQFWLRQ� DQG LV WKH UHVXOW RI JUDIW SURFXUHPHQW DQG
SUHVHUYDWLRQ� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)� LV D SUR�LQIODPPDWRU\ F\WRNLQH ZLWK
JOXFRFRUWLFRLG FRXQWHU UHJXODWRU\ DFWLYLW\ ZKLFK LV FRQVWLWXWLYHO\ H[SUHVVHG LQ LQIODPPDWRU\ FHOOV�
HQGRWKHOLDO FHOOV DQG HSLWKHOLDO FHOOV� 0,) KDV EHHQ VWXGLHG LQ PDQ\ LQIODPPDWRU\ DQG
DXWRLPPXQH GLVHDVHV� FDQFHU� DOORJUDIW UHMHFWLRQ DQG� UHFHQWO\� LQ ,5, LQ OLYHU DOORJUDIWV� 7KH DLP
RI WKLV VWXG\ ZDV WR LQYHVWLJDWH 0,) H[SUHVVLRQ LQ SRVW�UHSHUIXVLRQ ELRSVLHV IURP KXPDQ OLYHU
DOORJUDIWV DQG FRUUHODWH ZLWK SUHVHQFH DQG VHYHULW\ RI ,5, DQG ZLWK FOLQLFDO SHULRSHUDWLYH GDWD� ���
OLYHU DOORJUDIW SRVW�UHSHUIXVLRQ ELRSVLHV IURP SDWLHQWV ZKR XQGHUZHQW OLYHU WUDQVSODQWDWLRQ
EHWZHHQ ���� DQG ���� DW +RVSLWDO GDV &OtQLFDV IURP )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV ZHUH
UHYLHZHG DQG FDWHJRUL]HG UHJDUGLQJ WKH SUHVHQFH DQG VHYHULW\ RI ,5, DQG VWHDWRVLV DQG VXEPLWWHG
WR VLQJOH LPPXQRVWDLQLQJ WR 0,) �DE������� 0,) LPPXQRKLVWRFKHPLFDO H[SUHVVLRQ ZDV
TXDQWLILHG E\ DSSO\LQJ WKH ,+& 3URILOHU SOXJLQ RQ WKH ,PDJH- )LML VRIWZDUH RQ WKH GLJLWL]HG VOLGHV�
0HGLFDO UHFRUGV IURP WKH SDWLHQWV ZHUH UHYLVHG WR FROOHFW SHULRSHUDWLYH DQG FOLQLFDO GDWD� 7KH
KLVWRSDWKRORJLFDO DVVHVVPHQW RI ,5, VHYHULW\ ZDV DV IROORZV� QR ,5, �1  �� ELRSVLHV� �������
PLOG ,5, �1  ��� ������� PRGHUDWH ,5, �1  ��� ������� VHYHUH ,5, �1  �� ������ 0RVW
ELRSVLHV GLG QRW KDYH VLJQLILFDQW VWHDWRVLV �1  ��� ������� ZKLOH �� ELRSVLHV ������ SUHVHQWHG
PLOG VWHDWRVLV� � ������ KDG PRGHUDWH DQG � ���� KDG VHYHUH VWHDWRVLV� 0,) H[SUHVVLRQ ZDV
FDWHJRUL]HG DV ORZ SRVLWLYH LQ �� FDVHV �������� SRVLWLYH LQ �� FDVHV ������� DQG QHJDWLYH LQ �
FDVHV ������� 0,) SRVLWLYH H[SUHVVLRQ ZDV FRUUHODWHG ZLWK QR ,5, RU PLOG ,5, RQ WKH KLVWRORJLFDO
DVVHVVPHQW ��3  ����� 25� ������ ��� &, ������������� 1RQH RI WKH VWXGLHG YDULDEOHV ZDV
DVVRFLDWHG ZLWK UHWUDQVSODQWDWLRQ RU GHDWK ZLWKLQ �� GD\V RI WKH WUDQVSODQW� 2XU ILQGLQJV VXJJHVW
WKDW PRGHUDWH WR VHYHUH ,5, LV UHODWHG WR D UDSLG 0,) UHOHDVH LQWR WKH FLUFXODWLRQ� ZKLFK UHVXOWV LQ D
ZHDNHU LQWHQVLW\ RI WKH LPPXQRVWDLQ RQ WKH WLVVXH� 7R IXUWKHU FODULI\ 0,)
V UROH LQ ,5,� ZH EHOLHYH
WKDW PRUH VWXGLHV DUH ZDUUDQWHG FRPSDULQJ 0,) H[SUHVVLRQ LQ WKH KHSDWRF\WHV� ELOLDU\ HSLWKHOLXP
DQG�LPPXQH�FHOOV��DV�ZHOO�DV�PHDVXULQJ�0,)�VHUXP�DQG�HIIOXHQW�FRQFHQWUDWLRQV�

.H\ZRUGV� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)�� ,VFKHPLD�UHSHUIXVLRQ LQMXU\� 3ULPDU\
DOORJUDIW�G\VIXQFWLRQ��3RVW�UHSHUIXVLRQ�OLYHU�ELRSVLHV�



/LVWD�GH�LOXVWUDo}HV

)LJXUD � � 6HOHomR GDV ELySVLDV SyV�UHSHUIXVmR SDUD HVWXGR LPXQR�KLVWRTXtPLFR H UHYLVmR GH
SURQWXiULR�

)LJXUD���±�&ODVVLILFDomR�KLVWROyJLFD�GD�,5,�QDV�ELySVLDV�SyV�UHSHUIXVmR

)LJXUD�����([SUHVVmR�LPXQR�KLVWRTXtPLFD�GR�0,)�QDV�ELySVLDV�SyV�UHSHUIXVmR



/LVWD�GH�WDEHODV

7DEHOD�����&ODVVLILFDomR�KLVWROyJLFD�GD�,5,�VHJXQGR�$OL HW�DO� ������

7DEHOD�����&DUDFWHUtVWLFDV�GHPRJUiILFDV�GRV�UHFHSWRUHV�H�GRV�GRDGRUHV

7DEHOD�����$QiOLVH�XQLYDULDGD�FRP�R�GHVIHFKR�SUHVHQoD�GH�,5,�PRGHUDGD�RX�JUDYH

7DEHOD � � $QiOLVH XQLYDULDGD FRP DV LQIRUPDo}HV GRV GRDGRUHV� UHFHSWRUHV H GDGRV RSHUDFLRQDLV
GR�WUDQVSODQWH�H�D�H[SUHVVmR�GH�0,)

7DEHOD � � $QiOLVH XQLYDULDGD FRP RV YDORUHV GH H[DPHV ODERUDWRULDLV SUp H SyV WUDQVSODQWH H D
H[SUHVVmR�GH�0,)

7DEHOD�����$QiOLVH�XQLYDULDGD�FRP�R�GHVIHFKR�UHWUDQVSODQWH�RX�yELWR�HP����GLDV�SyV�WUDQVSODQWH



/LVWD�GH�DEUHYLDWXUDV�H�VLJODV

$/7��$ODQLQD�DPLQRWUDQVIHUDVH
$67��$VSDUWDWR�DPLQRWUDQVIHUDVH
$73��$GHQRVLQD�WULIRVIDWR
&+&��&DUFLQRPD�KHSDWRFHOXODU
'$03V� 3DGU}HV PROHFXODUHV DVVRFLDGRV D GDQRV �GR LQJOrV 'DPDJH�DVVRFLDWHG PROHFXODU
SDWWHUQV�
'3(��'LVIXQomR�SULPiULD�GR�HQ[HUWR
($'��'LVIXQomR�SUHFRFH�GR�HQ[HUWR��GR�LQJOrV� (DUO\ $OORJUDIW�'\VIXQFWLRQ�
(8$��(VWDGRV�8QLGRV�GD�$PpULFD
(5.��(5.���4XLQDVHV�UHJXODGDV�SRU�VLQDO�H[WUDFHOXODU��(5.��(5.��
(52V��(VSpFLHV�UHDWLYDV�GH�R[LJrQLR
)$��)RVIDWDVH�DOFDOLQD
+,9��9tUXV�GD�LPXQRGHILFLrQFLD�KXPDQD
,0&��ËQGLFH�GH�PDVVD�FRUSyUHD
,5,��/HVmR�GH�LVTXHPLD�UHSHUIXVmR��GR�LQJOrV� ,VFKHPLD�UHSHUIXVLRQ LQMXU\�
**7��*DPD�*OXWDPLO�WUDQVIHUDVH
0(/'� 0RGHOR SDUD 'RHQoD +HSiWLFD 7HUPLQDO �GR LQJOrV 0RGHO IRU (QG�VWDJH /LYHU
'LVHDVH�
0,)� )DWRU LQLELGRU GD PLJUDomR GH PDFUyIDJRV �GR LQJOrV0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\
)DFWRU�
31)��1mR�IXQFLRQDPHQWR�GR�HQ[HUWR��GR�LQJOrV 3ULPDU\ QRQIXQFWLRQ�
51,��5D]mR�1RUPDOL]DGD�,QWHUQDFLRQDO
553��5HFHSWRUHV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV
73��7HPSR�GH�SURWURPELQD
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���5(9,62�'$�/,7(5$785$ ��

����7UDQVSODQWH�KHSiWLFR��FRPSOLFDo}HV�H�VREUHYLGD�SyV�WUDQVSODQWH ��

����$�XWLOL]DomR�GH�GRDGRUHV�FRP�FULWpULRV�H[SDQGLGRV�H�GLVIXQomR�SULPiULD�GR�HQ[HUWR ��

����/HVmR�GH�LVTXHPLD�UHSHUIXVmR ��

����)DWRU�LQLELGRU�GD�PLJUDomR�GH�PDFUyIDJRV ��

����-XVWLILFDWLYD ��

���2%-(7,926 ��

����2EMHWLYR�JHUDO ��

����2EMHWLYRV�HVSHFtILFRV ��

���0$7(5,$,6�(�0e72'26 ��

����$QiOLVH�KLVWRSDWROyJLFD�GDV�ELySVLDV�SyV�UHSHUIXVmR��VHOHomR�GRV�FDVRV�H�UHYLVmR�GH�SURQWXiULRV ��

����&ULWpULRV�GH�H[FOXVmR ��

����(VWXGR�LPXQR�KLVWRTXtPLFR ��

����$QiOLVH�HVWDWtVWLFD�H�DVSHFWRV�pWLFRV ��

���5(68/7$'26 ��

����&DUDFWHUtVWLFDV�GHPRJUiILFDV�GRV�SDFLHQWHV ��

����5HODomR�HQWUH�D�H[SUHVVmR�GH�0,)�H�GDGRV�GR�UHFHSWRU��GR�GRDGRU�H�RSHUDFLRQDLV�GR�WUDQVSODQWH ��

����5HODomR�HQWUH�D�H[SUHVVmR�GH�0,)�QD�ELySVLD�SyV�UHSHUIXVmR�H�H[DPHV�ODERUDWRULDLV ��

����5HODomR�HQWUH�R�GHVIHFKR�UHWUDQVSODQWH�RX�yELWR�HP����GLDV�H�DV�FDUDFWHUtVWLFDV�GR�GRDGRU��GR
UHFHSWRU��DFKDGRV�KLVWROyJLFRV�H�H[SUHVVmR�GH�0,) ��

���&21&/862 ��

���3(563(&7,9$6 ��

���5()(5Ç1&,$6�%,%/,2*5È),&$6 ��

����$1(;26 ��
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2 WUDQVSODQWH KHSiWLFR RUWRWySLFR p R WUDWDPHQWR GH HVFROKD SDUD RV SDFLHQWHV FRP GRHQoD

KHSiWLFD FU{QLFD HP HVWiJLR WHUPLQDO H FRP KHSDWLWH IXOPLQDQWH� (P WRGR R PXQGR H[LVWH XPD

JUDQGH GHPDQGD SDUD WUDQVSODQWHV KHSiWLFRV TXH QmR FRQVHJXH VHU VXSULGD FRP D DWXDO RIHUWD GH

yUJmRV� R TXH OHYD D DXPHQWR GR Q~PHUR GH SDFLHQWHV QD ILOD GH WUDQVSODQWHV� (P DOJXQV FDVRV�

ID]�VH QHFHVViULD D XWLOL]DomR GH yUJmRV OLPtWURIHV� UHVXOWDGR GD IOH[LELOL]DomR GRV FULWpULRV SDUD

GRDomR��SUiWLFD�TXH�HVWi�DVVRFLDGD�D�PDLRU�ULVFR�GH�FRPSOLFDo}HV�SyV�WUDQVSODQWH�

8PD GDV FRPSOLFDo}HV PDLV WHPLGDV GR SHUtRGR SyV�WUDQVSODQWH SUHFRFH p D GLVIXQomR SULPiULD

GR HQ[HUWR �'3(�� TXH SRGH VH PDQLIHVWDU FRPR GLVIXQomR SUHFRFH GR HQ[HUWR �($'� GR LQJOrV

(DUO\ DOORJUDIW G\VIXQFWLRQ�� VXD IRUPD PDLV OHYH� RX QmR IXQFLRQDPHQWR SULPiULR �31)� GR

LQJOrV 3ULPDU\ QRQIXQFWLRQ� D IRUPD PDLV JUDYH� FXMR WUDWDPHQWR p R UHWUDQVSODQWH LPHGLDWR�

$PEDV DV IRUPDV HVWmR DVVRFLDGDV D PHQRU VREUHYLGD GR HQ[HUWR H GR SDFLHQWH� DOpP GH DXPHQWR

GR�WHPSR�GH�LQWHUQDPHQWR�H�GRV�JDVWRV�KRVSLWDODUHV�

2 HYHQWR ILVLRSDWROyJLFR UHODFLRQDGR j '3( p D OHVmR GH LVTXHPLD�UHSHUIXVmR �,5,� GR LQJOrV

,VFKHPLD�UHSHUIXVLRQ LQMXU\�� TXH p GHVHQFDGHDGD SHOR SURFHVVR GH FDSWDomR H SUHVHUYDomR GR

HQ[HUWR� $ ,5, WHP GXDV IDVHV� D IDVH LVTXrPLFD� RQGH D IDOWD GH R[LJHQDomR GR WHFLGR FDXVD XP

GHVHTXLOtEULR PHWDEyOLFR TXH OHYD j XP GDQR D PLFURFLUFXODomR H PRUWH FHOXODU� H D IDVH GH

UHSHUIXVmR� RQGH R GDQR j PLFURFLUFXODomR H D DOWHUDomR PHWDEyOLFD FRQWLQXDP H VmR DJUDYDGRV

SHOD UHVSRVWD LPXQH� 2 PpWRGR PDLV SUHFLVR SDUD GLDJQyVWLFR GD ,5, p DWUDYpV GD UHDOL]DomR GD

ELySVLD�KHSiWLFD��DWUDYpV�GD�TXDO�WDPEpP�p�SRVVtYHO�FODVVLILFDU�D�OHVmR�TXDQWR�j�VXD�JUDYLGDGH�

(PERUD PXLWRV IDWRUHV GH ULVFR SDUD '3( WHQKDP VLGR LGHQWLILFDGRV QD OLWHUDWXUD� QHP VHPSUH p

SRVVtYHO LQWHUYLU RX PLQLPL]DU WRGRV HOHV� SRLV DOJXQV HVWmR UHODFLRQDGRV DR SUySULR UHFHSWRU GR
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WUDQVSODQWH RX D FDUDFWHUtVWLFDV GR SURFHGLPHQWR FLU~UJLFR� 1HVVH FRQWH[WR� p GH H[WUHPD

LPSRUWkQFLD�D�LGHQWLILFDomR�GH�PDUFDGRUHV�UHODFLRQDGRV�j�,5,�FRP�D�ILQDOLGDGH�GH�SUHYHU�'3(�

2 IDWRU LQLELGRU GD PLJUDomR GH PDFUyIDJRV �0,)� GR LQJOrV 0DFURSKDJH PLJUDWLRQ LQKLELWRU\

IDFWRU� p XPD FLWRFLQD SUy�LQIODPDWyULD FRP DWLYLGDGH UHJXODGRUD GD DomR GRV JOLFRFRUWLFRLGHV

HQGyJHQRV� H[SUHVVD FRQVWLWXWLYDPHQWH HP YiULRV WLSRV FHOXODUHV LQFOXLQGR FpOXODV GR VLVWHPD

LPXQH� FpOXODV HQGRWHOLDLV H HSLWHOLDLV� 2 0,) WHP XP SDSHO QD SDWRJrQHVH GH GRHQoDV

LQIODPDWyULDV� DXWRLPXQHV� QR FkQFHU� QD UHMHLomR D HQ[HUWRV H IRL UHODFLRQDGR j ,5, QRV HQ[HUWRV

KHSiWLFRV�HP�DOJXQV�HVWXGRV�

&RQVLGHUDQGR D UHSHUFXVVmR QHJDWLYD GD '3( QD VREUHYLGD GRV HQ[HUWRV H GRV SDFLHQWHV� R

REMHWLYR GHVWH HVWXGR p LQYHVWLJDU D H[SUHVVmR GR 0,) QRV HQ[HUWRV KHSiWLFRV KXPDQRV H D VXD

UHODomR FRP ,5, H D RFRUUrQFLD GH HYHQWRV DGYHUVRV SyV�WUDQVSODQWH D ILP GH DSULPRUDU R

FRQKHFLPHQWR�QD�iUHD�
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����7UDQVSODQWH�KHSiWLFR��FRPSOLFDo}HV�H�VREUHYLGD�SyV�WUDQVSODQWH

2 WUDQVSODQWH KHSiWLFR RUWRWySLFR p R WUDWDPHQWR GH HVFROKD SDUD D PDLRULD GRV SDFLHQWHV FRP

GRHQoD KHSiWLFD WHUPLQDO� 'HVGH D SULPHLUD FLUXUJLD GH WUDQVSODQWH KHSiWLFR HP ����� PDLV GH

����� WUDQVSODQWHV KHSiWLFRV IRUDP UHDOL]DGRV QR %UDVLO �%,77(1&2857� )$5,$6� &2872�

������ 6HJXQGR GDGRV GR 5HJLVWUR %UDVLOHLUR GH 7UDQVSODQWHV� QR DQR GH ���� R %UDVLO IRL R

VHJXQGR SDtV D UHDOL]DU PDLV WUDQVSODQWHV KHSiWLFRV HP Q~PHURV DEVROXWRV ����� WUDQVSODQWHV�

�*$5&,$� 3$&+(&2� ������ -i QR DQR GH ����� IRUDP UHDOL]DGRV ����� WUDQVSODQWHV KHSiWLFRV

QR SDtV� FRUUHVSRQGHQGR D XPD WD[D GH ��� WUDQVSODQWHV SRU PLOKmR GH SRSXODomR �0,1,67e5,2

'$�6$Ò'(��������

$WXDOPHQWH� R WUDQVSODQWH KHSiWLFR p XP SURFHGLPHQWR EHP HVWDEHOHFLGR FRP ERQV UHVXOWDGRV

JUDoDV DR DSULPRUDPHQWR GDV VROXo}HV GH SUHVHUYDomR� PHOKRUD QD WpFQLFD FLU~UJLFD� PHOKRUD QR

PDQHMR SHULRSHUDWyULR H GHVHQYROYLPHQWR GH QRYDV GURJDV LPXQRVVXSUHVVRUDV� 6HJXQGR R HVWXGR

GH 1DVFLPHQWR HW DO� ������ UHDOL]DGR QR %UDVLO� D WD[D GH VREUHYLGD HP XP DQR p GH ����� H HP

� DQRV p GH ������ 2V GDGRV GRV (VWDGRV 8QLGRV GD $PpULFD �(8$� PRVWUDP TXH D WD[D GH

VREUHYLGD HP � DQRV GH XP SDFLHQWH SyV�WUDQVSODQWH KHSiWLFR p GH p ���� H HP �� DQRV p GH ���

�&+$5/721��������

$V FDXVDV GH PRUWH PDLV IUHTXHQWHV DSyV R SULPHLUR DQR GR WUDQVSODQWH VmR FRQVLGHUDGDV FDXVDV

KHSiWLFDV� FRUUHVSRQGHQGR D ��� GRV FDVRV� VHJXLGDV GH PDOLJQLGDGHV ������ FDXVDV

FDUGLRYDVFXODUHV��������LQIHFFLRVDV������H�UHQDLV�������&+$5/721��������

6mR LQ~PHURV RV IDWRUHV TXH LPSDFWDP QD VREUHYLGD SyV�WUDQVSODQWH� LQFOXLQGR FDUDFWHUtVWLFDV GR

UHFHSWRU� GR GRDGRU H SDUkPHWURV SHUL H SyV�RSHUDWyULRV� (P UHODomR jV FDUDFWHUtVWLFDV GR UHFHSWRU�
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HVWXGRV PRVWUDP TXH LGDGH p XP IDWRU TXH LQIOXHQFLD D VREUHYLGD� VHQGR YLVWR TXH SDFLHQWHV

SHGLiWULFRV WrP VREUHYLGD PDLRU TXH RV DGXOWRV H TXH DGXOWRV DFLPD GRV �� DQRV WrP SLRUHV

UHVXOWDGRV FRPSDUDGRV FRP UHFHSWRUHV PDLV MRYHQV� 2XWUDV FDUDFWHUtVWLFDV TXH SRGHP LQWHUIHULU

QD VREUHYLGD VmR GRHQoD KHSiWLFD GH EDVH� WLSR GR HQ[HUWR� LGDGH GR GRDGRU� Q~PHUR GH

WUDQVSODQWHV�H�R�UHJLPH�LPXQRVVXSUHVVRU�XWLOL]DGR��1$6&,0(172 HW�DO�� ������

$ RFRUUrQFLD GH FRPSOLFDo}HV SyV�WUDQVSODQWH WDPEpP LPSDFWD QD VREUHYLGD GRV SDFLHQWHV�

&RPSOLFDo}HV SyV�RSHUDWyULDV TXH RFRUUHP GHQWUR GRV SULPHLURV �� GLDV DSyV FLUXUJLDV GH JUDQGH

SRUWH �FRPR R WUDQVSODQWH KHSiWLFR� HVWmR DVVRFLDGDV D PHQRU VREUHYLGD D ORQJR SUD]R� 1R HVWXGR

GH 'DXJDDUG HW DO� ������ ����� GRV SDFLHQWHV DSUHVHQWDUDP DOJXPD FRPSOLFDomR SyV�WUDQVSODQWH

H DV PDLV IUHTXHQWHV IRUDP DQHPLD� VDQJUDPHQWR� GHUUDPH SOHXUDO� DVFLWH� GHVHTXLOtEULR

KLGURHOHWUROtWLFR H UHMHLomR� 2XWUDV FRPSOLFDo}HV FRPXQV QD OLWHUDWXUD VmR WURPERVH GH DUWpULD

KHSiWLFD� WURPERVH GH YHLD SRUWD� FRQJHVWmR YHQRVD� FRPSOLFDo}HV ELOLDUHV H GLVIXQomR SUHFRFH GR

HQ[HUWR�IDOKD�SULPiULD�GR�HQ[HUWR��.2. HW�DO���������

����$�XWLOL]DomR�GH�GRDGRUHV�FRP�FULWpULRV�H[SDQGLGRV�H�GLVIXQomR�SULPiULD�GR�HQ[HUWR

1R %UDVLO� R GRDGRU IDOHFLGR GH PRUWH HQFHIiOLFD p D SULQFLSDO IRQWH GH yUJmRV H WHFLGRV SDUD

WUDQVSODQWH� 'H DFRUGR FRP D SRUWDULD Q~PHUR ����� GH �� GH VHWHPEUR GH ���� GR 0LQLVWpULR GD

6D~GH� RV yUJmRV TXH SRGHP VHU GRDGRV SDUD ILQV GH WUDQVSODQWH VmR FRUDomR� SXOP}HV� ULQV�

ItJDGR��SkQFUHDV�H�LQWHVWLQR��:(673+$/ HW�DO���������

$ DORFDomR GH ItJDGRV SDUD WUDQVSODQWH VHJXH D OyJLFD GD SULRUL]DomR SHOD JUDYLGDGH� GHILQLGD SHOR

HVFRUH 0RGHOR SDUD 'RHQoD +HSiWLFD 7HUPLQDO �0(/'� GR LQJOrV 0RGHO IRU (QG�VWDJH /LYHU

'LVHDVH� GHVGH ����� FRP LQIOXrQFLD GR WHPSR HP OLVWD H D LGHQWLGDGH RX FRPSDWLELOLGDGH $%2

GRV JUXSRV VDQJXtQHRV� 2 FiOFXOR GR HVFRUH 0(/' XWLOL]D GDGRV ODERUDWRULDLV REMHWLYRV H

IDFLOPHQWH GLVSRQtYHLV� R YDORU GD ELOLUUXELQD VpULFD� D 5D]mR 1RUPDOL]DGD ,QWHUQDFLRQDO �51,� H
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D FUHDWLQLQD VpULFD� 2 YDORU GR 0(/' YDL GH � �PHQRU JUDYLGDGH� D �� �PDLRU JUDYLGDGH�� VHQGR R

VHX REMHWLYR SUHYHU R ULVFR GH PRUWDOLGDGH HP KHSDWRSDWDV FU{QLFRV GHQWUR GH � PHVHV� 2 YDORU

PtQLPR DFHLWR SDUD LQVFULomR QD OLVWD GH WUDQVSODQWH p �� �0,1,67e5,2 '$ 6$Ò'(� �����

$662&,$d2�%5$6,/(,5$�'(�75$163/$17(6�'(�Ï5*26��������

$OpP GLVVR� H[LVWHP VLWXDo}HV FOtQLFDV �FRPR R FDUFLQRPD KHSDWRFHOXODU� TXH SRGHP OHYDU

UDSLGDPHQWH DR yELWR VHP HOHYDU R 0(/' H SRUWDQWR UHFHEHP SRQWRV H[WUDV TXDQGR HQWUDP QD

OLVWD GH HVSHUD� 2XWURV FULWpULRV GH XUJrQFLD SDUD SULRUL]DomR GH UHFHSWRUHV GH ItJDGR VmR

LQVXILFLrQFLD KHSiWLFD DJXGD JUDYH� QmR IXQFLRQDPHQWR SULPiULR GR HQ[HUWR QRWLILFDGR DWp R

VpWLPR GLD SyV�WUDQVSODQWH H SDFLHQWHV DQHSiWLFRV SRU WUDXPD �52'5,*8(6�),/+2� )5$1.(�

-81*(��������

$ FRQWUDLQGLFDomR DEVROXWD SDUD D GRDomR GH yUJmRV SDUD WUDQVSODQWHV p TXDQGR R ULVFR GH

WUDQVPLVVmR GH DOJXPD GRHQoD VXSHUD D SRVVLELOLGDGH GH EHQHItFLR GRV SRWHQFLDLV UHFHSWRUHV GRV

yUJmRV� FRPR QR FDVR GD LQIHFomR SHOR 9tUXV GD ,PXQRGHILFLrQFLD +XPDQD �+,9� QR SRWHQFLDO

GRDGRU RX GH KLVWyULD UHFHQWH GH QHRSODVLD PDOLJQD� 3RUpP� TXDQGR D H[SHFWDWLYD GH YLGD GR

UHFHSWRU FRP R WUDQVSODQWH IRU VXSHULRU j REWLGD FRP R WUDWDPHQWR FOtQLFR FRQYHQFLRQDO p

MXVWLILFiYHO D XWLOL]DomR GH GRDGRUHV OLPtWURIHV RX FRP FULWpULRV H[SDQGLGRV �:(673+$/ HW DO��

������

1mR H[LVWH XPD GHILQLomR SDGUmR GR TXH VH FRQVLGHUD XP yUJmR �OLPtWURIH�� SRUpP D SUHVHQoD GH

GHWHUPLQDGDV FRQGLo}HV TXH SRGHP OHYDU D ULVFR GH PHQRU VREUHYLGD RX GLPLQXLomR GD IXQomR GR

HQ[HUWR WHP VLGR XWLOL]DGD SDUD FDUDFWHUL]DU HVWD VLWXDomR� $OJXPDV GHVVDV FRQGLo}HV VmR yUJmRV

TXH IRUDP VXEPHWLGRV D ORQJR WHPSR GH LVTXHPLD IULD H TXHQWH� SURYHQLHQWHV GH GRDGRUHV FRP

LGDGH DYDQoDGD RX FRP DOWHUDo}HV GR QtYHO VpULFR GH PDUFDGRUHV ODERUDWRULDLV� FRP KLVWyULD GH

XVR�GH�GURJDV�RX�HVWHDWRVH�KHSiWLFD��:(673+$/ HW�DO�� ������%2/21', HW�DO�� ������
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&RPR H[LVWH XP JUDQGH GHVHTXLOtEULR HQWUH D GHPDQGD H D TXDQWLGDGH GH yUJmRV GLVSRQtYHLV� WHP

VLGR FDGD YH] PDLV FRPXP D XWLOL]DomR GH yUJmRV GH GRDGRUHV FRP FULWpULRV H[SDQGLGRV QD

WHQWDWLYD GH GLPLQXLU DV OLVWDV GH HVSHUD SDUD R WUDQVSODQWH� (VVD SUiWLFD WHP REWLGR UHVXOWDGRV

VDWLVIDWyULRV� QR HQWDQWR FRP PDLRU SRWHQFLDO GH FRPSOLFDo}HV SyV�WUDQVSODQWH �0226%851(5

HW�DO�� ������

8PD GHVVDV FRPSOLFDo}HV p D GLVIXQomR SULPiULD GR HQ[HUWR �'3(�� TXH SRGH VHU GLYLGLGD HP

GLVIXQomR SUHFRFH GR HQ[HUWR �($'� GR LQJOrV� (DUO\ $OORJUDIW '\VIXQFWLRQ� H HP QmR

IXQFLRQDPHQWR SULPiULR GR HQ[HUWR �31)� GR LQJOrV 3ULPDU\ QRQIXQFWLRQ�� VXD IRUPD PDLV JUDYH�

$ '3( RFRUUH HP DWp ����� GRV WUDQVSODQWHV KHSiWLFRV� VHQGR D LQFLGrQFLD GH 31) HQWUH ���� H

���� �1(9(6 HW DO�� ������ 3RUpP� HVVDV LQFLGrQFLDV SRGHP YDULDU GHSHQGHQGR GD QRPHQFODWXUD

H�GR�FULWpULR�GLDJQyVWLFR�XWLOL]DGR�SHOR�HVWXGR��'(6&+(1(6��������

$ ($' H D 31) UHIOHWHP HWDSDV GLIHUHQWHV GD PHVPD VtQGURPH� VHQGR TXH D ($' VH FDUDFWHUL]D

SRU DOWHUDo}HV FOtQLFDV H ODERUDWRULDLV WHPSRUiULDV TXH LQGLFDP R PDX IXQFLRQDPHQWR GR HQ[HUWR�

HQTXDQWR D 31) VH PDQLIHVWD GH PDQHLUD FDWDVWUyILFD� HYROXLQGR SDUD D SHUGD GR HQ[HUWR H

QHFHVVLGDGH�GH�UHWUDQVSODQWH�GH�XUJrQFLD��1(9(6 HW DO�� ������

9iULRV WUDEDOKRV SURFXUDUDP FULDU GHILQLo}HV SDGURQL]DGDV SDUD ($' H 31)� VHXV IDWRUHV GH ULVFR

H VHXV FULWpULRV GLDJQyVWLFRV� QR HQWDQWR DV GLYHUVDV QRPHQFODWXUDV H SDUkPHWURV XWLOL]DGRV

GLILFXOWDP D DGRomR GH XPD OLQJXDJHP XQLYHUVDO HQWUH RV FHQWURV GH SHVTXLVD H FHQWURV

WUDQVSODQWDGRUHV��'(6&+(1(6 HW�DO�� ������2/7+2)) HW�DO�� ������1(9(6 HW�DO�� ������

$ PDLRU SDUWH GRV HVWXGRV VH XWLOL]D GH SDUkPHWURV ODERUDWRULDLV WDLV FRPR QtYHLV GH

DPLQRWUDQVIHUDVHV� ELOLUUXELQD� WHPSR GH SURWURPELQD �73� H 51, FRPR FULWpULRV SDUD ($'� 8PD

GDV GHILQLo}HV PDLV LPSRUWDQWHV IRL HVWDEHOHFLGD SRU 'HVFKHQHV HW DO� ������� TXH HVWXGRX ���

WUDQVSODQWHV GH ItJDGR HP WUrV FHQWURV GRV (8$ H HQFRQWURX XPD LQFLGrQFLD GH ($' GH ����
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1HVWH HVWXGR� ($' HUD GHILQLGD SHOD SUHVHQoD GH SHOR PHQRV XP GRV VHJXLQWHV FULWpULRV HQWUH RV

GLDV � H � SyV�WUDQVSODQWH� ��� ELOLUUXELQD VpULFD PDLRU TXH �� PJ�PO� ��� 73 PDLRU RX LJXDO D ��

VHJXQGRV������HQFHIDORSDWLD�KHSiWLFD�

1R HQWDQWR� D GHILQLomR XWLOL]DGD SRU 2OWKRII HW DO� ������ p XPD GDV PDLV XWLOL]DGDV DWXDOPHQWH

SRU WHU VLGR IHLWD QD HUD 0(/'� YDOLGDGD HP WUrV FHQWURV GRV (8$ H SRU XWLOL]DU SDUkPHWURV

ODERUDWRULDLV FRPXQV� ��� ELOLUUXELQD PDLRU TXH �� PJ�G/ QR GLD � SyV�WUDQVSODQWH� ��� 51, PDLRU

RX LJXDO D ��� QR GLD � SyV�WUDQVSODQWH� RX ��� DVSDUWDWR�DPLQRWUDQVIHUDVH �$67� RX

DODQLQD�DPLQRWUDQVIHUDVH �$/7� PDLRU TXH ���� GHQWUR GRV SULPHLURV � GLDV SyV�WUDQVSODQWH� 8P

RX PDLV GHVVHV FULWpULRV SUHFLVD HVWDU SUHVHQWH SDUD R GLDJQyVWLFR GH ($'� 1HVWH HVWXGR� D

LQFLGrQFLD GH ($' IRL GH ����� H ($' IRL DVVRFLDGD D PDLRU PRUWDOLGDGH SyV�WUDQVSODQWH RX

SHUGD�GR�HQ[HUWR�

(P UHODomR j 31)� WDPEpP QmR H[LVWH XPD GHILQLomR XQLYHUVDOPHQWH DFHLWD QD OLWHUDWXUD� $OJXQV

SHVTXLVDGRUHV VH XWLOL]DP GH WHUPRV YDJRV SDUD GHVFUHYHU D 31)� FRPR �IXQomR KHSiWLFD

LQFRPSDWtYHO FRP D YLGD� RX �IDOKD GR HQ[HUWR� H RXWURV VH XWLOL]DP GH GDGRV FOtQLFRV SDUD

GLDJQRVWLFDU HVWD FRQGLomR �&+(1� ;8� ������ 8P GDGR TXH DSRQWD SDUD D RFRUUrQFLD GH 31) p

R DXPHQWR SURJUHVVLYR GDV HQ]LPDV KHSiWLFDV GHQWUR GH ��K SyV�WUDQVSODQWH� 'XUDQWH HVVH PHVPR

SHUtRGR RFRUUH GLPLQXLomR GD SURGXomR GH ELOH H GH XULQD� DXPHQWR GD ELOLUUXELQD VpULFD�

FRDJXORSDWLD JUDYH� DFLGRVH OiWLFD� KLSRJOLFHPLD H IDOrQFLD P~OWLSOD GH yUJmRV� 2 ~QLFR

WUDWDPHQWR�SDUD�D�31)�p�R�UHWUDQVSODQWH�LPHGLDWR��.2. HW�DO�� ������

9iULRV WUDEDOKRV SURFXUDUDP LGHQWLILFDU IDWRUHV GH ULVFR SDUD ($' H 31)� )DWRUHV UHODFLRQDGRV DR

GRDGRU� DR SURFHVVR GH FDSWDomR� DR WUDQVSODQWH H DR UHFHSWRU DIHWDP D IXQomR LQLFLDO GR HQ[HUWR

DSyV R WUDQVSODQWH KHSiWLFR �6,5,9$7$1$8.6251 HW DO�� ����� &+(1� ;8� ����� &+8 HW DO��

������0$=,/(6&8 HW�DO�� ������
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(P GHFRUUrQFLD GD HVFDVVH] GH RIHUWD� D LGDGH GRV GRDGRUHV WHP DXPHQWDGR UHFHQWHPHQWH�

OHYDQGR j XWLOL]DomR GH HQ[HUWRV TXH SUHYLDPHQWH HUDP FRQVLGHUDGRV LQDGHTXDGRV HP PXLWRV

FHQWURV� ([LVWH XPD FRQWURYpUVLD HP UHODomR j LGDGH GR GRDGRU VHU XP IDWRU GH ULVFR SDUD '3(�

HVSHFLDOPHQWH HP UHODomR j DGRomR GH XP SRQWR GH FRUWH� $OJXQV HVWXGRV DVVRFLDUDP LGDGH GR

GRDGRU DFLPD GH �� DQRV FRPR IDWRU GH ULVFR SDUD '3(� HQTXDQWR RXWURV FRQVLGHUDUDP TXH D

LGDGH�DFLPD�GH����DQRV�VHULD�XP�IDWRU�GH�ULVFR��/8e HW�DO���������&+(1��;8� ������

(P UHODomR DR WLSR GH GRDGRU� D XWLOL]DomR GH HQ[HUWRV KHSiWLFRV SyV SDUDGD FDUGtDFD IRL DSRQWDGD

HP GLYHUVRV HVWXGRV FRPR IDWRU GH ULVFR SDUD '3( �6$/9,$12 HW DO�� ������ 1R HVWXGR GH

0D]LOHVFX HW DO� ������ KRXYH XPD PDLRU LQFLGrQFLD GH ($' QRV HQ[HUWRV GH GRDGRUHV DSyV

SDUDGD FDUGtDFD� 3RUpP� HVVH WLSR GH GRDGRU QmR p XWLOL]DGR QR %UDVLO SRU UD]}HV OHJDLV� pWLFDV�

ORJtVWLFDV�H�PpGLFDV��&+$,%��0$66$%��������

$ HVWHDWRVH KHSiWLFD WDPEpP Mi IRL UHODFLRQDGD j ($' HP GLYHUVRV HVWXGRV� (Q[HUWRV FRP PDLV

GH ��� GH HVWHDWRVH PDFURYHVLFXODU DSUHVHQWDP PHQRU VREUHYLGD HP � DQR� DOpP GH ULVFR

DXPHQWDGR SDUD ($' H 31)� $OJXPDV UD]}HV TXH SRGHP H[SOLFDU D PHQRU VREUHYLGD HP HQ[HUWRV

HVWHDWyWLFRV VmR PDLRU GLILFXOGDGH QD WpFQLFD FLU~UJLFD� PDLRU VDQJUDPHQWR GXUDQWH D FLUXUJLD�

FRPSOLFDo}HV SyV�RSHUDWyULDV H UHFXSHUDomR PDLV GHYDJDU GD IXQomR GH VtQWHVH KHSiWLFD GR

HQ[HUWR� $SHVDU GLVVR� HQ[HUWRV FRP PDLV GH ��� GH HVWHDWRVH SRGHP VHU XWLOL]DGRV HP

GHWHUPLQDGDV FLUFXQVWkQFLDV� SRU H[HPSOR� VH QmR H[LVWLUHP RXWURV IDWRUHV GH ULVFR SDUD 31)

�&+(1� ;8� ������ (Q[HUWRV FRP HVWHDWRVH DFHQWXDGD �PDLRU TXH ���� QmR VmR XWLOL]DGRV SDUD

WUDQVSODQWH�SHOD�PDLRULD�GRV�JUXSRV��&+8 HW�DO�� ������

2 WHPSR GH LVTXHPLD IULD H TXHQWH VmR UHODFLRQDGRV j ($' H 31) HP YiULRV WUDEDOKRV� WHQGR VLGR

YLVWR QD OLWHUDWXUD TXH WHPSRV GH LVTXHPLD IULD PDLRUHV TXH �� KRUDV HVWmR DVVRFLDGRV D

FRPSOLFDo}HV ELOLDUHV D ORQJR SUD]R DOpP GH ($' H 31) �1(9(6 HW DO�� ����� 6$/9,$12 HW

DO�� ������
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6LULYDWDQDXNVRUQ HW DO� ������ IH] XPD DQiOLVH UHWURVSHFWLYD GH �� WUDQVSODQWHV KHSiWLFRV HQWUH

MDQHLUR GH ���� D GH]HPEUR GH ����� HQFRQWUDQGR LQFLGrQFLD GH 31) GH ���� H GH ($' GH

������ 1HVVH HVWXGR IRL LGHQWLILFDGD GLIHUHQoD VLJQLILFDWLYD QRV WHPSRV GH LVTXHPLD TXHQWH�

WHPSR GD FLUXUJLD H WHPSR GH LQWHUQDPHQWR HQWUH RV JUXSRV FRP GLVIXQomR GR HQ[HUWR H VHP

GLVIXQomR�GR�HQ[HUWR�

-i QR HVWXGR GH 0RRVEXUQHU HW DO� ������� ($' RFRUUHX HP ��� GRV FDVRV H VH DVVRFLRX D XPD

WD[D GH VREUHYLGD GH ��� FRPSDUDGR FRP ����� GR JUXSR GH SDFLHQWHV VHP ($' �3 � �������

($' WHYH XPD DVVRFLDomR VLJQLILFDWLYD FRP PDLRU tQGLFH GH PDVVD FRUSyUHD �,0&� GR UHFHSWRU

RX GR GRDGRU H PDLRUHV QtYHLV GH JDPD�JOXWDPLO WUDQVIHUDVH �**7� GR GRDGRU� DOpP GH HVWHDWRVH

QR HQ[HUWR� 2 WHPSR GH LVTXHPLD IULD IRL DSUR[LPDGDPHQWH �� PLQXWRV PDLRU QRV SDFLHQWHV TXH

GHVHQYROYHUDP ($'� 2 FXVWR WRWDO KRVSLWDODU DXPHQWRX SDUD R JUXSR GRV SDFLHQWHV FRP ($'�

SRU�XPD�PpGLD�GH�������HXURV�H�PHGLDQD�GH�������HXURV�

(P UHODomR DRV IDWRUHV GH ULVFR SDUD ($' OLJDGRV DR UHFHSWRU� R HVFRUH GH 0(/' H RXWURV IDWRUHV

UHODFLRQDGRV j FLUXUJLD Mi IRUDP FLWDGRV QD OLWHUDWXUD �2/7+2)) HW DO�� ������ 2 HVWXGR GH

6LOEHUKXPHU HW DO� ������ YHULILFRX D UHODomR HQWUH XWLOL]DomR GH GRDGRUHV FRP FULWpULRV

H[SDQGLGRV H PXGDQoDV QR HVFRUH GH 0(/' HQWUH D LQFOXVmR QD OLVWD GH WUDQVSODQWH H D FLUXUJLD H

D RFRUUrQFLD GH ($'� )RL YLVWR TXH SLRUD QR 0(/' DVVRFLDGD D SHOR PHQRV GRLV FULWpULRV

H[SDQGLGRV HVWDYD DVVRFLDGD D PDLRU ULVFR GH '3( H PRUWH� -i R HVWXGR GH /HH HW DO� ������

HQFRQWURX TXH ($' HVWDYD DVVRFLDGD D QHFHVVLGDGH GH VXSRUWH YHQWLODWyULR QR SUp�RSHUDWyULR� DR

WHPSR�GD�FLUXUJLD�H�QHFHVVLGDGH�GH�WUDQVIXVmR�VDQJXtQHD�GXUDQWH�R�WUDQVSODQWH�

����/HVmR�GH�LVTXHPLD�UHSHUIXVmR
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2 PRWLYR SHOR TXDO D XWLOL]DomR GH yUJmRV GH GRDGRUHV FRP FULWpULRV H[SDQGLGRV HVWi DVVRFLDGD D

DXPHQWR QDV WD[DV GH UHWUDQVSODQWH H GH '3( SURYDYHOPHQWH VH GHYH DR IDWR GH HVVHV yUJmRV

VHUHP SDUWLFXODUPHQWH VXVFHWtYHLV D OHVmR GH LVTXHPLD�UHSHUIXVmR �,5,� GR LQJOrV

,VFKHPLD�UHSHUIXVLRQ LQMXU\� FRPR UHVXOWDGR GR SURFHVVR GH FDSWDomR� SUHVHUYDomR H GD SUySULD

FLUXUJLD��.2. HW�DO�� ������

$ ,5, RFRUUH HP DSUR[LPDGDPHQWH ��� D ��� GRV WUDQVSODQWHV� VHJXQGR D OLWHUDWXUD� ([LVWHP

GXDV IRUPDV GH ,5,� ,5, TXHQWH� TXH RFRUUH GXUDQWH D FDSWDomR H WUDQVSODQWH FRP LQWHUUXSomR H

UHVWDXUDomR GD FLUFXODomR KHSiWLFD� H ,5, IULD� TXH DFRQWHFH GXUDQWH R DUPD]HQDPHQWR�WUDQVSRUWH�

$ SULPHLUD UHVXOWD HP GDQR DRV KHSDWyFLWRV PHGLDGR SHODV FpOXODV GH .XSIIHU� Mi D VHJXQGD

OHVLRQD DV FpOXODV HQGRWHOLDLV GRV VLQXVRLGHV H SUHMXGLFD D PLFURFLUFXODomR KHSiWLFD� (PERUD DV

FpOXODV DIHWDGDV VHMDP GLIHUHQWHV QDV GXDV IRUPDV� XP PHFDQLVPR FRPXP HQWUH HODV p D DWLYDomR

ORFDO GR VLVWHPD LPXQH LQDWR� $ DWLYDomR GH FpOXODV GH .XSIIHU� QHXWUyILORV� SURGXomR GH FLWRFLQDV

H TXLPLRFLQDV� JHUDomR GH HVSpFLHV UHDWLYDV GH R[LJrQLR H LQILOWUDomR GR yUJmR SRU OLQIyFLWRV H

PRQyFLWRV�FLUFXODQWHV�HVWi�SUHVHQWH�WDQWR�QD�,5,�TXHQWH�FRPR�QD�,5,�IULD��=+$, HW�DO�� ������

'RLV HVWiJLRV GH ,5, QR ItJDGR IRUDP LGHQWLILFDGRV� D OHVmR LVTXrPLFD H D OHVmR GH UHSHUIXVmR� $

OHVmR LVTXrPLFD UHVXOWD GH XPD VpULH GH GHVHTXLOtEULRV PHWDEyOLFRV� OHYDQGR j PRUWH GDV FpOXODV

GR SDUrQTXLPD� $ OHVmR GH UHSHUIXVmR TXH DFRQWHFH DSyV D OHVmR LVTXrPLFD UHVXOWD QmR Vy GD

SHUWXUEDomR PHWDEyOLFD FRPR WDPEpP GH XPD UHVSRVWD LPXQH TXH HQYROYH PHFDQLVPRV

FLWRWy[LFRV�GLUHWRV�H�LQGLUHWRV��=+$, HW�DO�� ������

'XUDQWH D IDVH GH LVTXHPLD Ki GLPLQXLomR QR DSRUWH VDQJXtQHR H QR VXSULPHQWR GH R[LJrQLR�

OHYDQGR D XPD GHILFLrQFLD QD SURGXomR GH DGHQRVLQD WULIRVIDWR �$73� SHORV KHSDWyFLWRV� FpOXODV

GH .XSIIHU H FpOXODV HQGRWHOLDLV GRV VLQXVRLGHV� ,VVR FDXVD XPD DOWHUDomR QD FRQFHQWUDomR

FLWRVyOLFD GH YiULRV tRQV LPSRUWDQWHV H ID] FRP TXH D PHPEUDQD SODVPiWLFD GRV KHSDWyFLWRV ILTXH

LQVWiYHO� +i WDPEpP DF~PXOR GH VyGLR LQWUDFHOXODU� R TXH OHYD DR DXPHQWR GH YROXPH GRV
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KHSDWyFLWRV� FpOXODV HQGRWHOLDLV GRV VLQXVRLGHV H FpOXODV GH .XSIIHU� TXH SRGH OHYDU DR

HVWUHLWDPHQWR�GD�OX]�YDVFXODU�GRV�VLQXVRLGHV��:(,*$1' HW�DO�� ������

/RJR DSyV D UHSHUIXVmR� Ki DXPHQWR QD SURGXomR GH HVSpFLHV UHDWLYDV GH R[LJrQLR �(52V�

DVVRFLDGR D GLPLQXLomR QRV QtYHLV GH y[LGR QtWULFR� DJUDYDQGR R HVWUHLWDPHQWR GRV VLQXVRLGHV�

(VVH DPELHQWH PDLV R[LGDQWH OHYD D DSRSWRVH H QHFURVH GH KHSDWyFLWRV H GDV FpOXODV HQGRWHOLDLV

GRV VLQXVRLGHV� $OpP GLVVR� Ki DXPHQWR QD FRQFHQWUDomR GH YDVRFRQVWULWRUHV FRPR HQGRWHOLQD H

WURPER[DQH $� H GD DGHVmR H DJUHJDomR GH SODTXHWDV� R TXH FRQWULEXL SDUD SUHMXGLFDU D

PLFURFLUFXODomR� SRWHQFLDOL]DQGR RV HIHLWRV GD GLPLQXLomR GR DSRUWH GH R[LJrQLR �:(,*$1' HW

DO�� ������

$V FpOXODV HP HVWUHVVH R[LGDWLYR OLEHUDP VHXV FRQVWLWXLQWHV SDUD R PHLR H[WUDFHOXODU H HVWHV� HP

FRQWDWR FRP R VLVWHPD LPXQH� GHVHQFDGHLDP D UHVSRVWD LQIODPDWyULD� (VVHV FRQVWLWXLQWHV

IXQFLRQDP FRPR SDGU}HV PROHFXODUHV DVVRFLDGRV D GDQRV �'$03V� GR LQJOrV 'DPDJH�DVVRFLDWHG

PROHFXODU SDWWHUQV� H VmR UHFRQKHFLGRV SHODV FpOXODV GH .XSIIHU� FpOXODV GHQGUtWLFDV H FpOXODV

HQGRWHOLDLV GRV VLQXVRLGHV� SRU PHLR GH UHFHSWRUHV GH UHFRQKHFLPHQWR GH SDGU}HV �553�� (VWDV

FpOXODV� SRU VXD YH]� OLEHUDP TXLPLRFLQDV� FLWRFLQDV H PDLV (52V� TXH DJHP DWUDLQGR H DWLYDQGR

FpOXODV 7� PRQyFLWRV H QHXWUyILORV SDUD R WHFLGR� 2V QHXWUyILORV VmR RV SULQFLSDLV FDXVDGRUHV GD

GHVWUXLomR WHFLGXDO DWUDYpV GD OLEHUDomR GH (52V H HQ]LPDV SURWHROtWLFDV� VHQGR FRQVLGHUDGRV

XPD�DPHDoD�j�IXQomR�GR�yUJmR�H�VXD�YLDELOLGDGH��9$1�*2/(1��9$1�*8/,.��+(*(5��������

8P GRV PpWRGRV PDLV SUHFLVRV SDUD DYDOLDU D SUHVHQoD GH ,5, p D UHDOL]DomR GH XPD ELySVLD QR

PRPHQWR LQWUD�RSHUDWyULR DSyV D UHYDVFXODUL]DomR FRPSOHWD GR HQ[HUWR� QR FKDPDGR �WHPSR

]HUR� GR WUDQVSODQWH� $ YDQWDJHP GD UHDOL]DomR GD ELySVLD p TXH HVWD SRGH PRVWUDU D SUHVHQoD GH

FRQGLo}HV�SUp�H[LVWHQWHV�TXH�SRGHULDP�LQIOXHQFLDU�R�GHVIHFKR�GR�WUDQVSODQWH��&+(1��;8��������
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3RUpP� DV FDUDFWHUtVWLFDV PRUIROyJLFDV HQFRQWUDGDV QRV SDFLHQWHV FRP ,5, QmR VmR HVSHFtILFDV H R

SDWRORJLVWD GHYH H[FOXLU RXWURV GLDJQyVWLFRV FRPR VHSVH H UHMHLomR� $OJXQV GRV DFKDGRV TXH

SRGHP VHU YLVWRV QD ,5, VmR D SUHVHQoD XP LQILOWUDGR LQIODPDWyULR DJXGR QR HQ[HUWR DOpP GH

VLQDLV GH GDQR KHSDWRFHOXODU YLVWRV FRPR QHFURVH GH FRDJXODomR H GHJHQHUDomR EDORQLIRUPH

�'(6&+(1(6�HW�DO���������

$SHVDU GLVVR� D SUHVHQoD GH ,5, JUDYH GLDJQRVWLFDGD QD ELySVLD KHSiWLFD GR WHPSR ]HUR IRL YLVWD

HP DOJXQV HVWXGRV FRPR XP IDWRU UHODFLRQDGR D SLRUHV GHVIHFKRV SyV�WUDQVSODQWH� $OL HW DO�

������ DYDOLDUDP ��� ELySVLDV SyV�UHSHUIXVmR GH DFRUGR FRP D SUHVHQoD GH OHVmR GH

LVTXHPLD�UHSHUIXVmR H HVWHDWRVH� 2V FULWpULRV XWLOL]DGRV SDUD R GLDJQyVWLFR PRUIROyJLFR GD ,5,

IRUDP R LQILOWUDGR QHXWURItOLFR H D QHFURVH GH KHSDWyFLWRV� 2V UHVXOWDGRV VXJHUHP TXH D DYDOLDomR

KLVWROyJLFD H FODVVLILFDomR GD JUDYLGDGH ,5, VmR ~WHLV SDUD LGHQWLILFDU RV SDFLHQWHV FRP PDLRU

ULVFR GH SHUGD SUHFRFH GR HQ[HUWR HP TXH SRGHULD VHU FRQVLGHUDGR XP UHWUDQVSODQWH� 8P RXWUR

GDGR LPSRUWDQWH IRL TXH HPERUD DSHQDV XPD SHTXHQD SRUFHQWDJHP GRV SDFLHQWHV WHQKD

DSUHVHQWDGR ,5, DFHQWXDGD� FHUFD GH ��� GHVVHV SDFLHQWHV HYROXtUDP SDUD SHUGD GR HQ[HUWR HP

XP DQR� 2 DXWRU VXJHUH TXH TXDQGR D ,5, p JUDYH R VXILFLHQWH� FDXVD XP GDQR LUUHYHUVtYHO DR

SDUrQTXLPD�KHSiWLFR�H�j�iUYRUH�ELOLDU��OHYDQGR�j�IDOKD�GR�HQ[HUWR��$/, HW�DO���������

$OpP GLVVR� D ,5, Mi IRL DVVRFLDGD HP RXWURV HVWXGRV j UHMHLomR FU{QLFD H DR GHVHQYROYLPHQWR GH

LQVXILFLrQFLD UHQDO DJXGD SyV�WUDQVSODQWH OHYDQGR D PDLRU WHPSR GH LQWHUQDPHQWR �.2. HW DO��

������

����)DWRU�LQLELGRU�GD�PLJUDomR�GH�PDFUyIDJRV

2 IDWRU LQLELGRU GD PLJUDomR GH PDFUyIDJRV �0,)� p XPD SURWHtQD TXH IRL LQLFLDOPHQWH GHVFULWD

FRPR XP IDWRU VRO~YHO OLEHUDGR SRU OLQIyFLWRV 7 TXH LQLELD D PLJUDomR GH PDFUyIDJRV LQ YLWUR

�%/220� %(11(77� ������ $WXDOPHQWH VDEH�VH TXH HVWD PROpFXOD WHP IXQo}HV YDULDGDV� PDV p
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SULQFLSDOPHQWH XPD FLWRFLQD SUy LQIODPDWyULD TXH p H[SUHVVD FRQVWLWXWLYDPHQWH SRU YiULRV WLSRV

FHOXODUHV LQFOXLQGR PRQyFLWRV�PDFUyIDJRV� HRVLQyILORV� OLQIyFLWRV� H FpOXODV HSLWHOLDLV H

HQGRWHOLDLV GH YiULRV yUJmRV �+2,� ,6.$1'(5� 025$1'� ������ $OpP GLVVR� R 0,) p XP

FRPSRQHQWH GR VLVWHPD QHXURHQGyFULQR� WHQGR VLGR GHWHFWDGR HP QHXU{QLRV FRUWLFDLV�

KLSRWDOkPLFRV� GR FHUHEHOR� SRQWH H QHUYRV SHULIpULFRV H yUJmRV TXH HVWmR HQYROYLGRV QD UHVSRVWD

DR HVWUHVVH �KLSyILVH H VXSUD�UHQDO� �$(%(5/,� /((&+� 025$1'� ����� &$/$1'5$�

52*(5��������

2V SULPHLURV UHODWRV VREUH R 0,) VXUJLUDP QD GpFDGD GH ��� TXDQGR VH YLX TXH D PLJUDomR GH

FpOXODV LQIODPDWyULDV GR WHFLGR OLQIyLGH GH XP DQLPDO VHQVLELOL]DGR FRP 0\FREDFWHULXP HVWDYD

SUHMXGLFDGD SRU FDXVD GD DomR GHVVD FLWRFLQD� (VWXGRV H[SORUDQGR HVVD SURSULHGDGH GR 0,)

ILFDUDP SRSXODUHV QD GpFDGD GH �� FRPR XP PRGHOR LQ YLWUR SDUD KLSHUVHQVLELOLGDGH WDUGLD� $

FORQDJHP GR 0,) RFRUUHX DSyV D GHVFREHUWD GH TXH HVWD SURWHtQD IXQFLRQD FRPR UHJXODGRUD GD

LPXQRVVXSUHVVmR PHGLDGD SRU JOLFRFRUWLFRLGHV� (P ����� IRL GHVFULWR R VHJXQGR PHPEUR GD

IDPtOLD�GR�0,)��R�'�'7��.$1*��%8&$/$��������

2 0,) p DUPD]HQDGR HP SRROV LQWUDFHOXODUHV TXH VmR UDSLGDPHQWH GHSOHWDGDV TXDQGR Ki XP

HVWtPXOR SDUD D VXD OLEHUDomR� FRPR SURGXWRV PLFURELDQRV� FLWRFLQDV SUy�LQIODPDWyULDV RX GXUDQWH

D DWLYDomR GR VLVWHPD LPXQH SRU DQWtJHQRV HVSHFtILFRV� (VWXGRV PRVWUDP TXH R 0,) HVWLPXOD D

SURGXomR RX H[SUHVVmR GH YiULDV PROpFXODV SUy�LQIODPDWyULDV� LQFOXLQGR FLWRFLQDV �FRPR IDWRU GH

QHFURVH WXPRUDO� LQWHUOHXFLQD �� LQWHUOHXFLQD �� LQWHUOHXFLQD �� LQWHUIHURQ Ȗ�� y[LGR QtWULFR�

FLFORR[LJHQDVH �� SURGXWRV GD YLD GR iFLGR DUDTXLG{QLFR� PHWDORSURWHLQDVHV H VHXV LQLELGRUHV

�&$/$1'5$��52*(5��������

2 0,) SRGH H[HUFHU VXDV Do}HV DWUDYpV GH GLIHUHQWHV YLDV GH VLQDOL]DomR� $ OLJDomR DR UHFHSWRU

&'�� QD SUHVHQoD GH XP FRPSOH[R GH VLQDOL]DomR FRPSRVWR SRU &'�� H XPD WLURVLQD�TXLQDVH

GHVHQFDGHLD XPD FDVFDWD GH HYHQWRV TXH OHYD j IRVIRULODomR GDV TXLQDVHV UHJXODGDV SRU VLQDO
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H[WUDFHOXODU �(5.��(5.��� $ DWLYDomR GDV (5.��(5.� HVWi DVVRFLDGD D DXPHQWR QD DWLYLGDGH

FLWRSODVPiWLFD GD IRVIROLSDVH $�� TXH p XPD HQ]LPD LPSRUWDQWH QR DFLRQDPHQWR GD FDVFDWD SUy

LQIODPDWyULD� OHYDQGR j SURGXomR GH PHGLDGRUHV FRPR iFLGR DUDTXLG{QLFR� SURVWDJODQGLQDV H

OHXFRWULHQRV� 2 0,) WDPEpP ID] UHJXODomR SRVLWLYD GH UHFHSWRUHV GH UHFRQKHFLPHQWR GH SDGU}HV�

FRPR R 7/5�� 2XWUDV YLDV GH VLQDOL]DomR� LQFOXLQGR DV YLDV GR IDWRU QXFOHDU NDSSD�EHWD� SURWHtQD

TXLQDVH %� IRVIDWLGLOLQRVLWRO ��TXLQDVH H SURWHtQD TXLQDVH DWLYDGD SRU $03 SRGHP VHU

HVWLPXODGDV SHOR 0,) HP RXWURV WLSRV FHOXODUHV SDUD LQGX]LU RXWUDV IXQo}HV GH VREUHYLYrQFLD

�.$1*� %8&$/$� ������ 0,) WDPEpP p XP OLJDQWH QmR FRJQDWR GRV UHFHSWRUHV GH TXLPLRFLQDV

&;&5� H D IRUPDomR GRV FRPSOH[RV GH VLQDOL]DomR HQYROYHQGR &;&5� H &'�� HVWLPXOD D

TXLPLRWD[LD�GRV�OHXFyFLWRV��12%5( HW�DO�� ������

8PD FDUDFWHUtVWLFD ~QLFD GR 0,) HP UHODomR D RXWUDV FLWRFLQDV p D VXD FDSDFLGDGH GH ID]HU

FRQWUDUUHJXODomR GRV JOLFRFRUWLFRLGHV HQGyJHQRV� TXH DXPHQWDP VXD FRQFHQWUDomR QD FLUFXODomR

HP UHVSRVWD j OLEHUDomR GH $&7+ SHOD KLSyILVH� 2 0,) DQWDJRQL]D RV HIHLWRV LPXQRVVXSUHVVRUHV

GRV FRUWLFyLGHV DJLQGR HP YiULDV HWDSDV LPSRUWDQWHV SDUD D UHJXODomR GD UHVSRVWD LQIODPDWyULD

�.$1*� %8&$/$� ������ 8PD GHODV p D LQLELomR GD IRVIROLSDVH $� PHGLDGD SRU FRUWLFRLGHV�

FXOPLQDQGR QD OLEHUDomR GR iFLGR DUDTXLG{QLFR� TXH SRU VXD YH] p LPSRUWDQWH SDUD D WUDGXomR GH

YiULDV FLWRFLQDV SUy LQIODPDWyULDV� $ LPSRUWkQFLD GHVVD FDUDFWHUtVWLFD p D QHFHVVLGDGH GH PDLRUHV

GRVHV GH FRUWLFRLGH SDUD R WUDWDPHQWR GH FHUWDV GRHQoDV DXWRLPXQHV HP SDFLHQWHV TXH H[SUHVVDP

PDLV�0,)��$66,6 HW�DO�� ������

/HYDQGR HP FRQVLGHUDomR DV Do}HV GR 0,) QD DWLYDomR GD FDVFDWD LQIODPDWyULD� QmR p

VXUSUHHQGHQWH TXH HVWH UHSUHVHQWH XPD SHoD�FKDYH HP GLIHUHQWHV GRHQoDV LQIODPDWyULDV DJXGDV H

FU{QLFDV� QR FkQFHU H QD UHMHLomR D HQ[HUWRV �-$9(('� =+$2� =+$2� ����� *5,(% HW DO��

����� /$1 HW DO�� ������ 2 0,) Mi IRL LPSOLFDGR QD SDWRJrQHVH GH GRHQoDV FRPR DUWULWH

UHXPDWRLGH �/((&+ HW DO�� ������ VHSVH �&$/$1'5$� 52*(5� ����� -$9(('� =+$2�

=+$2� ������ DWHURVFOHURVH� JORPHUXORQHIULWH� VtQGURPH GR GHVFRQIRUWR UHVSLUDWyULR DJXGR �/8(
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HW DO� ������ DVPD �/((&+ HW DO�� ������ O~SXV HULWHPDWRVR VLVWrPLFR� GRHQoD LQIODPDWyULD

LQWHVWLQDO��HQWUH�RXWUDV��.$1*��%8&$/$��������

(P UHODomR jV GRHQoDV KHSiWLFDV� R SDSHO GR 0,) IRL LQYHVWLJDGR QD KHSDWLWH DXWRLPXQH�

FRODQJLWH ELOLDU SULPiULD� KHSDWLWH LQGX]LGD SRU GURJDV� QD GRHQoD KHSiWLFD DOFRyOLFD H QR

FDUFLQRPD KHSDWRFHOXODU �&+&� �$.%$5 HW DO� ������ &RQFHQWUDo}HV VpULFDV HOHYDGDV GH 0,)

IRUDP HQFRQWUDGDV QR VRUR GH SDFLHQWHV FRP KHSDWLWH DXWRLPXQH H FRODQJLWH ELOLDU SULPiULD� QD

KHSDWLWH DOFRyOLFD H FLUURVH HWDQyOLFD �$66,6 HW DO� ����� .80$*, HW DO�� ������ -i %RXUGL HW DO�

������ HQFRQWUDUDP DVVRFLDomR HQWUH QtYHLV VpULFRV HOHYDGRV GH 0,) H D OHVmR KHSiWLFD LQGX]LGD

SRU KDORWDQR HP FREDLDV� $ H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) WDPEpP IRL LGHQWLILFDGD QRV

KHSDWyFLWRV SUy[LPRV DRV IRFRV GH LQILOWUDomR GH QHXWUyILORV H EDORQL]DomR QD KHSDWLWH DOFRyOLFD H

QD�KHSDWLWH�DXWRLPXQH��0$5,1 HW�DO�� ������

$OJXQV HVWXGRV VXJHUHP TXH R 0,) WDPEpP p XP PHGLDGRU LPSRUWDQWH QD OHVmR GH

LVTXHPLD�UHSHUIXVmR QR ItJDGR� /LX HW DO� ������ YLUDP TXH KDYLD DXPHQWR GD H[SUHVVmR GD

SURWHtQD 0,) QR ItJDGR HP �K H ��K DSyV UHSHUIXVmR QXP PRGHOR DQLPDO GH LVTXHPLD TXHQWH� H

DSyV ��K GD UHSHUIXVmR SyV�WUDQVSODQWH KHSiWLFR� DOpP GH DXPHQWR GD FRQFHQWUDomR VpULFD GH 0,)

QRV�UDWRV�VXEPHWLGRV�j�LVTXHPLD�TXHQWH�H�DR�WUDQVSODQWH�KHSiWLFR�

8P GRV HVWXGRV PDLV LPSRUWDQWHV VREUH D UHODomR GH 0,) H D ,5, IRL UHDOL]DGR SRU

%DURQ�6WHIDQLDN HW DO� ������� 2V DXWRUHV GHPRQVWUDUDP TXH KDYLD XPD FRUUHODomR SRVLWLYD HQWUH

D FRQFHQWUDomR GH 0,) H GH $/7� $67� ODFWDWR�GHVLGURJHQDVH H FUHDWLQD�TXLQDVH QR HIOXHQWH GR

HQ[HUWR KHSiWLFR� VXJHULQGR TXH RV HQ[HUWRV KHSiWLFRV KXPDQRV OLEHUDP 0,) SURSRUFLRQDOPHQWH

DR JUDX GH GDQR KHSDWRFHOXODU� $OpP GLVVR� IRL REVHUYDGR TXH FRQFHQWUDo}HV PDLRUHV GH 0,) QR

HIOXHQWH�H�QR�VRUR�HVWDYDP�DVVRFLDGDV�j�RFRUUrQFLD�GH�($'�DSyV�R�WUDQVSODQWH�
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����-XVWLILFDWLYD

&RQVLGHUDQGR R LPSDFWR GD '3( QD VREUHYLGD GR HQ[HUWR H GR SDFLHQWH H QRV FXVWRV KRVSLWDODUHV�

ID]�VH QHFHVViULR HVWXGDU PDUFDGRUHV UHODFLRQDGRV D ,5, D ILP GH LGHQWLILFDU RV SDFLHQWHV FRP

PDLRU ULVFR GH GHVHQYROYHU '3( SDUD TXH D LQWHUYHQomR SRVVD VHU IHLWD GH IRUPD SUHFRFH� &RP

EDVH QD REVHUYDomR GH TXH R 0,) p XP PHGLDGRU LPSRUWDQWH QDV GRHQoDV KHSiWLFDV H QD ,5, QR

WUDQVSODQWH KHSiWLFR� R REMHWLYR GR QRVVR HVWXGR p HVWXGDU D H[SUHVVmR LPXQR�KLVWRTXtPLFD GHVVD

SURWHtQD HP ELySVLDV KHSiWLFDV SyV�UHSHUIXVmR FRP GLDJQyVWLFR KLVWROyJLFR GH ,5,� (VSHUDPRV

DVVLP FRQWULEXLU SDUD HVFODUHFHU TXDO R SDSHO TXH R 0,) GHVHPSHQKD QD SDWRJrQHVH GD ,5, H TXDO

D UHODomR HQWUH ,5, H D RFRUUrQFLD GH '3(� $ QRVVD H[SHFWDWLYD p TXH QR IXWXUR R 0,) SRVVD VHU

XWLOL]DGR FRPR XP PDUFDGRU SUHGLWLYR GHVWD FRQGLomR� DMXGDQGR D SUHYHQLU UHVXOWDGRV DGYHUVRV H

PHOKRUDQGR�D�VREUHYLGD�GRV�HQ[HUWRV�H�GRV�SDFLHQWHV�WUDQVSODQWDGRV�
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���2%-(7,926

����2EMHWLYR�JHUDO

(VWXGDU D H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) HP ELySVLDV KHSiWLFDV GH SDFLHQWHV

WUDQVSODQWDGRV H FRUUHODFLRQDU D VXD LQWHQVLGDGH FRP FDUDFWHUtVWLFDV GR GRDGRU� GDGRV FOtQLFRV H

ODERUDWRULDLV GR UHFHSWRU� GDGRV RSHUDFLRQDLV GR WUDQVSODQWH� GLDJQyVWLFR KLVWRSDWROyJLFR GH OHVmR

GH�LVTXHPLD�UHSHUIXVmR�H�GHVIHFKR�SyV�WUDQVSODQWH�

����2EMHWLYRV�HVSHFtILFRV

����� $YDOLDU D H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) HP ELySVLDV KHSiWLFDV QR WHPSR ]HUR GR

WUDQVSODQWH��SyV�UHSHUIXVmR��

����� &ODVVLILFDU D LQWHQVLGDGH GD H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) HP ELySVLDV KHSiWLFDV

QR�WHPSR�]HUR�GR�WUDQVSODQWH��SyV�UHSHUIXVmR��

����� &RUUHODFLRQDU D LQWHQVLGDGH GD H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) QDV ELySVLDV

KHSiWLFDV SyV�UHSHUIXVmR FRP GDGRV FOtQLFRV H ODERUDWRULDLV GR UHFHSWRU H GRDGRU H FRP GDGRV

RSHUDFLRQDLV�GR�SUp�H�SyV�WUDQVSODQWH�

����� &RUUHODFLRQDU D LQWHQVLGDGH GD H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) QDV ELySVLDV

KHSiWLFDV SyV�UHSHUIXVmR FRP D SUHVHQoD H JUDYLGDGH GD HVWHDWRVH H GD ,5, QD DQiOLVH

PRUIROyJLFD�



ÃÊ

����� ,GHQWLILFDU DV YDULiYHLV TXH HVWmR UHODFLRQDGDV j RFRUUrQFLD GH UHWUDQVSODQWH RX yELWR QRV

SULPHLURV����GLDV�SyV�WUDQVSODQWH�
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���0$7(5,$,6�(�0e72'26

����$QiOLVH�KLVWRSDWROyJLFD�GDV�ELySVLDV�SyV�UHSHUIXVmR��VHOHomR�GRV�FDVRV�H�UHYLVmR�GH
SURQWXiULRV

��� ELySVLDV SyV�UHSHUIXVmR DUTXLYDGDV QR 6HUYLoR GH $QDWRPLD 3DWROyJLFD GR +RVSLWDO GDV

&OtQLFDV GD 8QLYHUVLGDGH )HGHUDO GH 0LQDV *HUDLV �8)0*�� SURYHQLHQWHV GH SDFLHQWHV TXH VH

VXEPHWHUDP D WUDQVSODQWH KHSiWLFR QR PHVPR KRVSLWDO HQWUH RV DQRV ���� H ���� IRUDP UHYLVDGDV

H�FODVVLILFDGDV�TXDQWR�j�SUHVHQoD�RX�DXVrQFLD�GH�,5,�H�HVWHDWRVH�

2V SDUkPHWURV XWLOL]DGRV SDUD R GLDJQyVWLFR H FODVVLILFDomR GD ,5, HP OHYH� PRGHUDGD RX

DFHQWXDGD IRUDP D SUHVHQoD GH LQILOWUDGR QHXWURItOLFR �IRUPDQGR RX QmR DJUXSDPHQWRV QRV

VLQXVRLGHV���DSRSWRVH�H�QHFURVH�GH�KHSDWyFLWRV��FRPR�GHVFULWR�QD�7DEHOD����$/, HW�DO�� ������

7DEHOD�����&ODVVLILFDomR�KLVWROyJLFD�GD�,5,�VHJXQGR�$OL HW�DO� �������

&DWHJRULD &ULWpULRV�KLVWRSDWROyJLFRV

,5,�DXVHQWH 5DURV�QHXWUyILORV�LQWUD�VLQXVRLGDLV�LVRODGRV

,5,�OHYH ,QILOWUDGR QHXWURItOLFR LQWUD VLQXVRLGDO PDLV SURHPLQHQWH� PDV VHP
DJUXSDPHQWRV�GH�QHXWUyILORV�RX�QHFURVH�GH�KHSDWyFLWRV

,5,�PRGHUDGD 9iULRV DJUXSDPHQWRV GH QHXWUyILORV DVVRFLDGRV D GDQR
KHSDWRFHOXODU

,5,�DFHQWXDGD 9iULRV DJUXSDPHQWRV GH QHXWUyILORV DVVRFLDGRV D QHFURVH
FRQIOXHQWH�GH�KHSDWyFLWRV

$ HVWHDWRVH IRL FODVVLILFDGD HP DXVHQWH RX PtQLPD �LGHQWLILFDGD HP PHQRV GH �� GRV

KHSDWyFLWRV�� OHYH �LGHQWLILFDGD HP DWp ��� GRV KHSDWyFLWRV�� PRGHUDGD �GH �� D ��� GRV

KHSDWyFLWRV��H�DFHQWXDGD��HP�PDLV�GH�����GRV�KHSDWyFLWRV���./(,1(5 HW�DO���������
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2V SDFLHQWHV FXMDV ELySVLDV IRUDP VHOHFLRQDGDV WLYHUDP VHXV SURQWXiULRV UHYLVWRV SDUD D FROHWD GH

GDGRV GHPRJUiILFRV H FOtQLFRV WDLV FRPR UHVXOWDGRV GH H[DPHV ODERUDWRULDLV SUp H SyV�WUDQVSODQWH�

WHPSR GH LVTXHPLD IULD� HWLRORJLD GD GRHQoD KHSiWLFD GH EDVH� LQIRUPDo}HV GR GRDGRU� WHPSR GH

LQWHUQDPHQWR H RFRUUrQFLD GH PRUWH RX UHWUDQVSODQWH QRV SULPHLURV �� GLDV DSyV R WUDQVSODQWH� 2

HVFRUH 0(/' IRL FDOFXODGR D SDUWLU GRV ~OWLPRV H[DPHV ODERUDWRULDLV GLVSRQtYHLV DQWHV GR

WUDQVSODQWH� VHP D FRUUHomR SDUD GLiOLVH RX SUHVHQoD GH FDUFLQRPD KHSDWRFHOXODU �0,1,67e5,2

'$�6$Ò'(��������

����&ULWpULRV�GH�H[FOXVmR

2V FDVRV HP FXMRV EORFRV GH SDUDILQD IRL GHWHFWDGR PDWHULDO LQVXILFLHQWH SDUD FRQIHFomR GH QRYRV

FRUWHV RX FRP RXWURV GLDJQyVWLFRV KLVWRSDWROyJLFRV �SRU H[HPSOR� JUDQXORPDV� IRUDP H[FOXtGRV

GR�HVWXGR�

$SyV D UHYLVmR GRV SURQWXiULRV PpGLFRV� RV SDFLHQWHV FXMRV GDGRV FOtQLFRV IRUDP FRQVLGHUDGRV

LQVXILFLHQWHV��RV�PHQRUHV�GH����DQRV�H�RV�UHWUDQVSODQWDGRV�IRUDP�H[FOXtGRV�GR�HVWXGR�

����(VWXGR�LPXQR�KLVWRTXtPLFR

,PXQR�KLVWRTXtPLFD LQGLUHWD IRL UHDOL]DGD QDV ELySVLDV KHSDWLFDV SyV�UHSHUIXVmR XWLOL]DQGR

DQWLFRUSR SROLFORQDO SDUD DQWL�0,) �DE������ $EFDP� &DPEULGJH� 5HLQR 8QLGR� HP FRUWHV GH

���P GH WHFLGR HPEHELGR HP SDUDILQD� %UHYHPHQWH� RV FRUWHV IRUDP GHVSDUDILQL]DGRV H

KLGUDWDGRV� HP VHJXLGD IRUDP VXEPHWLGRV j UHFXSHUDomR DQWLJrQLFD DWUDYpV GR PpWRGR GH FDORU

~PLGR XWLOL]DQGR R WDPSmR ('7$ �S+ ���� QD WHPSHUDWXUD GH �� JUDXV� %ORTXHLR GD SHUR[LGDVH

�1RYROLQN�� /HLFD %LRV\VWHPV� IRL IHLWR GXUDQWH �� PLQXWRV� VHJXLGR GH EORTXHLR GH SURWHtQD

�1RYROLQN�� /HLFD %LRV\VWHPV�� ,QFXEDomR FRP R DQWLFRUSR SULPiULR DQWL�0,) S$E QD GLOXLomR

����� IRL IHLWD SRU �K� VHJXLGD GR EORTXHLR SyV SULPiULR H UHYHODomR FRP SROtPHUR �1RYROLQN��

/HLFD %LRV\VWHPV� SRU �� PLQXWRV� )LQDOPHQWH� RV FRUWHV IRUDP WUDWDGRV FRP R FURPyJHQR
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����GLDPLQREHQ]LGLQD SDUD SURGX]LU XP SUHFLSLWDGR GH FRU PDUURP QR VtWLR DQWLJrQLFR �/(,&$

%,26<67(06� ������ $V DPRVWUDV IRUDP FRQWUDFRUDGDV FRP KHPDWR[LOLQD �1RYROLQN�� /HLFD

%LRV\VWHPV� SRU � PLQXWRV H GLJLWDOL]DGDV XWLOL]DQGR XP VFDQQHU GH OkPLQDV ��'+LVWHFK /WG��

%XGDSHVWH��+XQJULD��

$ H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) IRL TXDQWLILFDGD DWUDYpV GD XWLOL]DomR GR SOXJLQ ,+&

3URILOHU GR VRIWZDUH ,PDJH- )LML �YHUVLRQ ���� :6 5DVEDQG� 1DWLRQDO ,QVWLWXWH RI +HDOWK�

%HWKHVGD� 0'�� &LQFR iUHDV UHSUHVHQWDWLYDV GH FDGD OkPLQD IRUDP VHOHFLRQDGDV H IRWRJUDIDGDV

SHOD SDWRORJLVWD RULHQWDQGD GHVWH WUDEDOKR� GH DFRUGR FRP D SUHVHQoD GH DFKDGRV GH ,5, H

HVWHDWRVH� $V LPDJHQV IRUDP DQDOLVDGDV SHOR VRIWZDUH� TXH FODVVLILFRX D H[SUHVVmR GR PDUFDGRU

FRPR QHJDWLYD� SRVLWLYD IUDFD� SRVLWLYD RX IRUWHPHQWH SRVLWLYD� GH DFRUGR FRP XPD IyUPXOD

DOJpEULFD TXH XWLOL]D FRPR SDUkPHWURV R Q~PHUR GH SL[HOV QXPD ]RQD� R HVFRUH GD ]RQD H R

Q~PHUR WRWDO GH SL[HOV QD LPDJHP �9$5*8(6( HW DO�� ������ $ PRGD SDUD FDGD FDVR IRL

FDOFXODGD SDUD XQLILFDU DV H[SUHVV}HV GDV FLQFR iUHDV GH LQWHUHVVH� 1RV FDVRV RQGH QmR IRL

SRVVtYHO�FDOFXODU�D�PRGD��D�SDWRORJLVWD�GHFLGLX�HQWUH�RV�GRLV�HVFRUHV�PDLV�IUHTXHQWHV�

����$QiOLVH�HVWDWtVWLFD�H�DVSHFWRV�pWLFRV

$ DQiOLVH HVWDWtVWLFD IRL IHLWD DWUDYpV GR SURJUDPD 6366 6WDWLVWLFV �,%0 &RUS�� ����� 9HUVLRQ

����� $UPRQN� 1<� (8$�� 2V YDORUHV GDV YDULiYHLV TXDQWLWDWLYDV IRUDP GHVFULWRV QDV WDEHODV

FRPR PHGLDQDV H LQWHUYDORV LQWHUTXDUWtOLFRV� 2V YDORUHV GDV YDULiYHLV FDWHJyULFDV IRUDP GHVFULWRV

FRPR IUHTXrQFLDV UHODWLYDV H DEVROXWDV� $V YDULiYHLV TXDQWLWDWLYDV IRUDP VXEPHWLGDV DR WHVWH GH

0DQQ�:KLWQH\� )RL UHDOL]DGR R WHVWH GH 4XL TXDGUDGR RX R WHVWH GH )LVKHU� TXDQGR QHFHVViULR�

SDUD LGHQWLILFDU D DVVRFLDomR HQWUH DV YDULiYHLV FDWHJyULFDV� $V YDULiYHLV TXH DSUHVHQWDUDP YDORU

GH 3 � ���� QD DQiOLVH XQLYDULDGD IRUDP VHOHFLRQDGDV SDUD D DQiOLVH PXOWLYDULDGD XWLOL]DQGR R

PRGHOR GH UHJUHVVmR GH 3RLVVRQ H UHJUHVVmR ORJtVWLFD SDUD YHULILFDU D FRUUHODomR FRP R GHVIHFKR

H[SUHVVmR GH 0,) SRVLWLYD H UHWUDQVSODQWH RX yELWR HP �� GLDV� UHVSHFWLYDPHQWH� 2 YDORU GH 3 �

�����IRL�FRQVLGHUDGR�HVWDWLVWLFDPHQWH�VLJQLILFDWLYR�



ÄÄ

(VWH HVWXGR IRL DSURYDGR SHOR &RPLWr GH eWLFD HP 3HVTXLVD GD 8)0* VRE R Q~PHUR GH SDUHFHU

&$$(�����������������������



ÄÅ

���5(68/7$'26

����&DUDFWHUtVWLFDV�GHPRJUiILFDV�GRV�SDFLHQWHV

8P WRWDO GH ��� SDFLHQWHV IRUDP VHOHFLRQDGRV SDUD R HVWXGR H WLYHUDP VXDV ELySVLDV H SURQWXiULRV

UHYLVWRV�H�VXDV�DPRVWUDV�VXEPHWLGDV�DR�HVWXGR�LPXQR�KLVWRTXtPLFR��)LJXUD����

)LJXUD�����6HOHomR�GDV�ELySVLDV�SyV�UHSHUIXVmR�SDUD�HVWXGR�LPXQR�KLVWRTXtPLFR�H�UHYLVmR�GH�SURQWXiULR

$V FDUDFWHUtVWLFDV GHPRJUiILFDV GRV UHFHSWRUHV H GRDGRUHV HVWmR GHVFULWDV QD 7DEHOD �� 'RV ���

SDFLHQWHV� �� ������� HUDP GR VH[R PDVFXOLQR H �� ������� GR VH[R IHPLQLQR� $V GRHQoDV

KHSiWLFDV GH EDVH PDLV IUHTXHQWHV QD DPRVWUD IRUDP D FLUURVH HWDQyOLFD ���� ������� DV KHSDWLWHV



ÄÆ

YLUDLV ��� SDFLHQWHV� ������� VHJXLGDV GH FLUURVH FULSWRJrQLFD ���� ������� RXWUDV HWLRORJLDV

LQFOXLQGR GRHQoDV FROHVWiWLFDV H YDVFXODUHV ���� ������ H KHSDWLWH DXWRLPXQH ��� ������ $SHQDV

���SDFLHQWHV���������WLQKDP�GLDJQyVWLFR�FRQFRPLWDQWH�GH�FDUFLQRPD�KHSDWRFHOXODU�

7DEHOD�����&DUDFWHUtVWLFDV�GHPRJUiILFDV�GRV�UHFHSWRUHV�H�GRV�GRDGRUHV

9DULiYHO 0pGLD 0HGLDQD
,GDGH�GR�UHFHSWRU��DQRV� ������������� ���������
(VFRUH�0(/' ������������� ���������
,GDGH�GR�GRDGRU��DQRV� ������������� ���������
&UHDWLQLQD�VpULFD�GR�GRDGRU��PJ�G/� ���������������� ����������
,0&�GR�GRDGRU��NJ�P�� ������������������� �������������
7HPSR�GH�LVTXHPLD�IULD��PLQ� ���������������� ��������������
7HPSR�GH�LQWHUQDPHQWR��GLDV� ������������ �����������

2V UHVXOWDGRV GD DQiOLVH KLVWRSDWROyJLFD PRVWUDUDP TXH �� ELySVLDV ������� QmR WLQKDP

HYLGrQFLDV GH ,5,� �� ELySVLDV ������� IRUDP FODVVLILFDGDV FRPR DSUHVHQWDQGR ,5, OHYH� ��

������� FRPR PRGHUDGD H DSHQDV � ������ FRPR DFHQWXDGD �)LJXUD ��� (P UHODomR j HVWHDWRVH�

HP �� ELySVLDV ������� QmR KDYLD VLQDLV GH HVWHDWRVH RX HVWD HUD PtQLPD� �� ELySVLDV ������

H[LELDP HVWHDWRVH OHYH� � ������ H[LELD HVWHDWRVH PRGHUDGD H � ������ HVWHDWRVH DFHQWXDGD�

1HQKXPD GDV YDULiYHLV DSUHVHQWRX DVVRFLDomR VLJQLILFDWLYD FRP D SUHVHQoD GH ,5, QD DQiOLVH

XQLYDULDGD��7DEHOD����



ÄÇ

)LJXUD � � &ODVVLILFDomR KLVWROyJLFD GD ,5, QDV ELySVLDV SyV�UHSHUIXVmR� (P �$� QRWD�VH D SUHVHQoD GH

HVSDUVRV QHXWUyILORV QRV VLQXVRLGHV� VHP QHFURVH GH KHSDWyFLWRV �VHWD SRQWLOKDGD�� FRUUHVSRQGHQGR D ,5,

OHYH� (P �%� REVHUYDP�VH RV IUHTXHQWHV DJUXSDPHQWRV GH QHXWUyILORV FRP QHFURVH IRFDO GH KHSDWyFLWRV



ÄÈ

�VHWD FKHLD�� (P �&� VmR YLVWDV DV iUHDV GH QHFURVH FRQIOXHQWH GH KHSDWyFLWRV �iUHDV WUDFHMDGDV��

FRUUHVSRQGHQGR�D�,5,�JUDYH�

7DEHOD�����$QiOLVH�XQLYDULDGD�FRP�R�GHVIHFKR�SUHVHQoD�GH�,5,�PRGHUDGD�RX�JUDYH

9DULiYHO ,5,�DXVHQWH�RX
OHYH

,5,�PRGHUDGD�RX�JUDYH 9DORU 3

,GDGH�GR�UHFHSWRU��DQRV� ������� ��������� �����
6H[R �����

0DVFXOLQR��Q���� ��������� ���������
)HPLQLQR��Q���� ��������� ���������

'RHQoD�KHSiWLFD�GH�EDVH �����
&LUURVH�HWDQyOLFD��Q���� ��������� ��������
+HSDWLWH�DXWRLPXQH��Q���� ������� ��������
+HSDWLWH�YLUDLV��Q���� ��������� ��������
&LUURVH�FULSWRJrQLFD��Q���� ��������� ��������
2XWUDV��Q���� ��������� ��������

(VFRUH�0(/' ������ ���������� �����
3UHVHQoD�GH�&+& �����

6LP��Q���� ��������� �������
1mR��Q���� ��������� ���������

(VWHDWRVH �����
$XVHQWH�RX�PtQLPD��Q���� ��������� ���������
/HYH��Q���� ������� ��������
0RGHUDGD��Q���� ������� �����
$FHQWXDGD��Q���� ������� �����

,GDGH�GR�GRDGRU��DQRV� ������� ������� �����
&UHDWLQLQD�VpULFD�GR�GRDGRU
�PJ�G/�

���������� ����������� �����

,0&�GR�GRDGRU��NJ�P�� ����������� ������������ �����
7HPSR�GH�LVTXHPLD�IULD��PLQ� ��������� �������������� �����
7HPSR�GH�LQWHUQDPHQWR��GLDV� ��������� ��������� �����
2XWUDV��GRHQoDV�KHSiWLFDV�FROHVWiWLFDV��GRHQoDV�YDVFXODUHV��GRHQoDV�JHQpWLFDV�
,QIRUPDomR�GLVSRQtYHO�SDUD����SDFLHQWHV
,QIRUPDomR�GLVSRQtYHO�SDUD����SDFLHQWHV



ÄÉ

����5HODomR�HQWUH�D�H[SUHVVmR�GH�0,)�H�GDGRV�GR�UHFHSWRU��GR�GRDGRU�H�RSHUDFLRQDLV�GR
WUDQVSODQWH

(P UHODomR j H[SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,)� HVWD IRL YLVWD HP PDLRU LQWHQVLGDGH QRV

KHSDWyFLWRV� PDV WDPEpP QR HSLWpOLR GRV GXFWRV ELOLDUHV H FpOXODV GR LQILOWUDGR LQIODPDWyULR� FRPR

YLVWR QD )LJXUD �� $ PDLRULD GRV FDVRV �Q  ��� ������ WHYH H[SUHVVmR FODVVLILFDGD SHOR FRPR

SRVLWLYD IUDFD� �� FDVRV ������� DSUHVHQWDUDP H[SUHVVmR SRVLWLYD H DSHQDV � ������ WLYHUDP

H[SUHVVmR�QHJDWLYD��1HQKXP�FDVR�WHYH�H[SUHVVmR�GH�0,)�FODVVLILFDGD�FRPR�SRVLWLYD�IRUWH�

'HYLGR DR UHGX]LGR Q~PHUR GH FDVRV TXH DSUHVHQWDUDP H[SUHVVmR QHJDWLYD� HVWHV IRUDP

DJUXSDGRV FRP RV FDVRV TXH WLYHUDP H[SUHVVmR SRVLWLYD IUDFD SDUD D UHDOL]DomR GD DQiOLVH

XQLYDULDGD H PXOWLYDULDGD� $ DQiOLVH XQLYDULDGD SDUD LGHQWLILFDU DV SRVVtYHLV YDULiYHLV

UHODFLRQDGDV j H[SUHVVmR GH 0,) PRVWURX DVVRFLDomR HQWUH HVWD H D SUHVHQoD GH ,5, PRGHUDGD RX

DFHQWXDGD �3  ������� 1mR KRXYH DVVRFLDomR HQWUH HVWHDWRVH H D H[SUHVVmR GH 0,) �3  �������

7DPEpP QmR KRXYH GLIHUHQoD VLJQLILFDWLYD HQWUH R WHPSR GH LQWHUQDPHQWR GRV SDFLHQWHV FRP

H[SUHVVmR GH 0,) SRVLWLYD H GRV SDFLHQWHV FRP H[SUHVVmR GH 0,) QHJDWLYD RX SRVLWLYD IUDFD �3  

��������2V�UHVXOWDGRV�GD�DQiOLVH�XQLYDULDGD�HVWmR�FRQWLGRV�QD�7DEHOD���



ÄÊ

)LJXUD � � ([SUHVVmR LPXQR�KLVWRTXtPLFD GR 0,) QDV ELySVLDV SyV�UHSHUIXVmR� �$� ([SUHVVmR FODVVLILFDGD

FRPR�QHJDWLYD���%��([SUHVVmR�FODVVLILFDGD�FRPR�SRVLWLYD�IUDFD���&��([SUHVVmR�FODVVLILFDGD�FRPR�SRVLWLYD�



ÅÁ

7DEHOD � � $QiOLVH XQLYDULDGD FRP DV LQIRUPDo}HV GRV GRDGRUHV� UHFHSWRUHV H GDGRV RSHUDFLRQDLV GR

WUDQVSODQWH�H�D�H[SUHVVmR�GH�0,)

9DULiYHO ([SUHVVmR�GH�0,)
QHJDWLYD�RX�SRVLWLYD�IUDFD

([SUHVVmR�GH�0,)
SRVLWLYD

9DORU
3

,GDGH�GR�UHFHSWRU��DQRV� ������� ��������� �����
6H[R �����

0DVFXOLQR��Q���� ��������� ���������
)HPLQLQR��Q���� ��������� ���������

'RHQoD�KHSiWLFD�GH�EDVH �����
&LUURVH�HWDQyOLFD��Q���� ��������� ���������
+HSDWLWH�DXWRLPXQH��Q���� �������� �������
+HSDWLWH�YLUDLV��Q���� ��������� ���������
&LUURVH�FULSWRJrQLFD��Q
���

��������� ��������

2XWUDV��Q���� ������ ��������
(VFRUH�0(/' ������ ������� �����
3UHVHQoD�GH�&+& ���

6LP��Q���� �������� ��������
1mR��Q���� ��������� ���������

,5, �����
$XVHQWH�RX�OHYH��Q���� ��������� ���������
0RGHUDGD�RX�JUDYH��Q���� ��������� ��������

(VWHDWRVH ���
$XVHQWH�RX�PtQLPD��Q���� ��������� ���������
/HYH��Q���� �������� �������
0RGHUDGD��Q���� ������� �����
$FHQWXDGD��Q���� ������� �����

,GDGH�GR�GRDGRU��DQRV� ������� ������������ �����
&UHDWLQLQD�VpULFD�GR�GRDGRU
�PJ�G/�

���������� ���������� �����

,0&�GR�GRDGRU��NJ�P�� ������������ ������������ �����
7HPSR�GH�LVTXHPLD�IULD��PLQ� ��������������� ��������������� �����
7HPSR�GH�LQWHUQDPHQWR��GLDV� ������� ��������� �����
2XWUDV��GRHQoDV�KHSiWLFDV�FROHVWiWLFDV��GRHQoDV�YDVFXODUHV��GRHQoDV�JHQpWLFDV�
,QIRUPDomR�GLVSRQtYHO�SDUD����SDFLHQWHV
,QIRUPDomR�GLVSRQtYHO�SDUD����SDFLHQWHV



ÅÂ

)RL UHDOL]DGD XPD DQiOLVH PXOWLYDULDGD DWUDYpV GR PRGHOR GH UHJUHVVmR GH 3RLVVRQ SDUD YHULILFDU D

FRUUHODomR HQWUH DV YDULiYHLV FRP 3 � ���� H D H[SUHVVmR GH 0,)� 'HYLGR j JUDQGH TXDQWLGDGH GH

GDGRV DXVHQWHV� DV YDULiYHLV 0(/' VFRUH H WHPSR GH LVTXHPLD IULD QmR IRUDP LQFOXtGDV QHVWD

HWDSD��HPERUD�IRVVHP�HOHJtYHLV�SRU�WHUHP�DSUHVHQWDGR 3��� �����

2 PRGHOR PXOWLYDULDGR PRVWURX TXH R DFKDGR GH ,5, DXVHQWH RX OHYH QD ELySVLD SyV�UHSHUIXVmR VH

FRUUHODFLRQRX FRP PDLRU FKDQFH GH DSUHVHQWDU H[SUHVVmR GH 0,) SRVLWLYD �3  ����� 25� ������

����&,��������������

����5HODomR�HQWUH�D�H[SUHVVmR�GH�0,)�QD�ELySVLD�SyV�UHSHUIXVmR�H�H[DPHV�ODERUDWRULDLV

8PD DQiOLVH XQLYDULDGD IRL UHDOL]DGD SDUD LGHQWLILFDU SRVVtYHLV DVVRFLDo}HV HQWUH D H[SUHVVmR GH

0,) H RV H[DPHV ODERUDWRULDLV SUp H SyV�WUDQVSODQWH �7DEHOD ��� $SHQDV �� SDFLHQWHV

DSUHVHQWDYDP GDGRV FRPSOHWRV GH H[DPHV ODERUDWRULDLV H IRUDP LQFOXtGRV QHVWD DQiOLVH� $V

YDULiYHLV TXH DSUHVHQWDUDP DVVRFLDomR FRP D H[SUHVVmR GH 0,) IRUDP R YDORU GD DOEXPLQD VpULFD

DQWHV GR WUDQVSODQWH �3  ������� $/7 DQWHV GR WUDQVSODQWH �3  ������ H $67 DQWHV GR

WUDQVSODQWH �3  ������� 1mR IRL UHDOL]DGD D DQiOLVH PXOWLYDULDGD FRP HVWDV YDULiYHLV GHYLGR DR

Q~PHUR�UHGX]LGR�GH�SDFLHQWHV�QHVWD�DPRVWUD��Q� �����HP�UHODomR�j�DPRVWUD�WRWDO��Q� ������



ÅÃ

7DEHOD���±�$QiOLVH�XQLYDULDGD�FRP�RV�YDORUHV�GH�H[DPHV�ODERUDWRULDLV�SUp�H�SyV�WUDQVSODQWH�H�D�H[SUHVVmR

GH�0,)

9DULiYHO ([SUHVVmR�GH�0,)
QHJDWLYD�RX�SRVLWLYD�IUDFD

([SUHVVmR�GH�0,)
SRVLWLYD

9DORU 3

3Up�WUDQVSODQWH
8UpLD��PJ�G/� ����������� ������� �����
&UHDWLQLQD��PJ�G/� ���������� ��������� �����
%LOLUUXELQD�WRWDO
�PJ�G/�

��������� ���������� �����

%LOLUUXELQD�GLUHWD
�PJ�G/�

���������� ����������� �����

51, ����������� ���������� �����
$OEXPLQD��J�/� ���������� ���������� �����
)$��8�/� �������� ��������� �����
**7��8�/� ������������ ��������� �����
$67��8�/� ������� �������� �����
$/7��8�/� ������� ������� �����

3yV�WUDQVSODQWH
8UpLD��PJ�G/� ������� ��������� �����
&UHDWLQLQD��PJ�G/� ��������� ��������� �����
%LOLUUXELQD�WRWDO
�PJ�G/�

���������� ����������� �����

%LOLUUXELQD�GLUHWD
�PJ�G/�

���������� ���������� �����

51, ����������� ���������� �����
$OEXPLQD��J�G/� ���������� ��������� �����
)$��8�/� ��������� ��������� �����
**7��8�/� ��������� ����������� �����
$67��8�/� ������������ ����������� �����
$/7��8�/� ��������� ����������� �����



ÅÄ

����5HODomR�HQWUH�R�GHVIHFKR�UHWUDQVSODQWH�RX�yELWR�HP����GLDV�H�DV�FDUDFWHUtVWLFDV�GR
GRDGRU��GR�UHFHSWRU��DFKDGRV�KLVWROyJLFRV�H�H[SUHVVmR�GH�0,)

'RV ��� SDFLHQWHV HVWXGDGRV� DSHQDV �� ������ HYROXtUDP SDUD UHWUDQVSODQWH RX yELWR QRV

SULPHLURV �� GLDV SyV�WUDQVSODQWH KHSiWLFR� )RL WHVWDGD D DVVRFLDomR HQWUH D RFRUUrQFLD GH

UHWUDQVSODQWH RX yELWR QRV SULPHLURV �� GLDV SyV�WUDQVSODQWH FRP DV FDUDFWHUtVWLFDV GRV UHFHSWRUHV�

GRV GRDGRUHV� GDGRV RSHUDFLRQDLV GR WUDQVSODQWH� H[SUHVVmR GH 0,)� HVWHDWRVH H ,5,� 1HQKXPD

GDV�YDULiYHLV�DSUHVHQWRX�DVVRFLDomR�VLJQLILFDWLYD��7DEHOD����



ÅÅ

7DEHOD�����$QiOLVH�XQLYDULDGD�FRP�R�GHVIHFKR�UHWUDQVSODQWH�RX�yELWR�HP����GLDV�SyV�WUDQVSODQWH

9DULiYHO 5HWUDQVSODQWH�RX�yELWR�HP����GLDV
1mR 6LP 9DORU 3

,GDGH�GR�UHFHSWRU��DQRV� ������������ ��������� �����
6H[R �����

0DVFXOLQR��Q���� ��������� ��������
)HPLQLQR��Q���� ��������� ��������

'RHQoD�KHSiWLFD�GH�EDVH �����
&LUURVH�HWDQyOLFD��Q���� ��������� ��������
+HSDWLWH�DXWRLPXQH��Q���� ������� ��������
+HSDWLWH�YLUDLV��Q���� ��������� ��������
&LUURVH�FULSWRJrQLFD��Q���� ��������� ��������
2XWUDV��Q���� ��������� ��������

(VFRUH�0(/' �������� �������� �����
3UHVHQoD�GH�&+& ���

6LP��Q���� ��������� ��������
1mR��Q���� ��������� ��������

,5, �����
$XVHQWH�RX�OHYH��Q���� ��������� ��������
0RGHUDGD�RX�JUDYH��Q���� ��������� ��������

(VWHDWRVH �����
$XVHQWH�RX�PtQLPD��Q���� ��������� ����������
/HYH��Q���� ��������� �����
0RGHUDGD��Q���� ������� �����
$FHQWXDGD��Q���� ������� �����

([SUHVVmR�GH�0,) �����
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���',6&8662

(PERUD D VXD LQFLGrQFLD H DWp D VXD QRPHQFODWXUD YDULH HQWUH RV HVWXGRV� p LQTXHVWLRQiYHO TXH D

'3( p XPD FDXVD LPSRUWDQWH GH PRUELGDGH H PRUWDOLGDGH SDUD RV SDFLHQWHV WUDQVSODQWDGRV

KHSiWLFRV� $ ,5, p XPD FRQVHTXrQFLD LQHYLWiYHO GR WUDQVSODQWH KHSiWLFR� VHQGR LQWLPDPHQWH

DVVRFLDGD j '3(� SRUpP RV VHXV PHFDQLVPRV ILVLRSDWROyJLFRV QmR IRUDP FRPSOHWDPHQWH

HOXFLGDGRV� 'HVWD IRUPD� D UHDOL]DomR GH HVWXGRV TXH DMXGDP D HVFODUHFHU R SDSHO GD ,5, QR

GHVHQYROYLPHQWR GD '3( QmR Vy FRQWULEXHP SDUD PHOKRUDU R HQWHQGLPHQWR GRV VHXV PHFDQLVPRV

ILVLRSDWROyJLFRV FRPR WDPEpP SRVVLELOLWDP LGHQWLILFDU DOYRV WHUDSrXWLFRV RX PDUFDGRUHV

SUHGLWLYRV�GHVVD�FRQGLomR�

1HVVH VHQWLGR� 6RVD HW DO� ������ SHVTXLVDUDP D H[SUHVVmR GH �� FLWRFLQDV� TXLPLRFLQDV H IDWRUHV

GH FUHVFLPHQWR QR VDQJXH SRUWDO H VLVWrPLFR QR SUp WUDQVSODQWH H QR SyV�WUDQVSODQWH H

FRUUHODFLRQDUDP FRP ,5, QD ELySVLD SyV�UHSHUIXVmR� HQFRQWUDQGR XP SHUILO HVSHFtILFR GH

FLWRFLQDV UHODFLRQDGR j ,5,� (VVH SHUILO FRQVLVWLD HP QtYHLV DXPHQWDGRV GH 71)�Į� LQWHUOHXFLQDV

������H����&;&/���LQWHUOHXFLQD����LQWHUOHXFLQD��5D�H�IDWRU�GH�FUHVFLPHQWR�HSLGpUPLFR��(*)��

-i &RUWHV HW DO� ������ HVWXGDUDP VH H[LVWH XP SHUILO PHWDERO{PLFR GR GRDGRU TXH SRGHULD

GLIHUHQFLDU HQWUH IXQomR LPHGLDWD GR HQ[HUWR H ($' H HQFRQWUDUDP TXH ELRPDUFDGRUHV FRPR

iFLGRV ELOLDUHV� OLVRIRVIROLStGLRV� IRVIROLStGHRV� HVILQJRPLHOLQDV H SURGXWRV GR PHWDEROLVPR GD

KLVWLGLQD�HVWDYDP�DVVRFLDGRV�j�GLVIXQomR�GR�HQ[HUWR�

$OJXPDV HVWUDWpJLDV FRPR R SUp�FRQGLFLRQDPHQWR LVTXrPLFR� R SyV�FRQGLFLRQDPHQWR LVTXrPLFR

H D SHUIXVmR KHSiWLFD SRU PiTXLQD H[ VLWX WDPEpP HVWmR VHQGR LQYHVWLJDGDV QD WHQWDWLYD GH

GLPLQXLU�R�GDQR�FDXVDGR�SHOD�UHSHUIXVmR��<$1*�HW�DO���������



ÅÇ

2 SUp�FRQGLFLRQDPHQWR LVTXrPLFR FRQVLVWH HP VXEPHWHU R HQ[HUWR D SHTXHQRV SHUtRGRV GH

LVTXHPLD SDUD SUHSDUi�OR SDUD XP SHUtRGR GH UHSHUIXVmR ORQJR� 3RUpP� VXEPHWHU R yUJmR D XP

SHUtRGR GH LVTXHPLD DQWHV GD SUHVHUYDomR SRGH FDXVDU GDQR YDVFXODU RX DWp SLRUDU D IXQomR

SyV�WUDQVSODQWH� -i R SyV�FRQGLFLRQDPHQWR FRQVLVWH HP H[SRU R HQ[HUWR D SHTXHQRV FLFORV GH

UHSHUIXVmR�DSyV�R�SHUtRGR�LVTXrPLFR��)2/(<��&$5,��������

$ SHUIXVmR KHSiWLFD SRU PiTXLQD H[ VLWX SURSRUFLRQD DR HQ[HUWR XP IOX[R FRQWtQXR GH VROXomR

R[LJHQDGD SRU PHLR GD YDVFXODWXUD� SUHVHUYDQGR D PLFURFLUFXODomR KHSiWLFD� RIHUHFHQGR

QXWULHQWHV H R[LJrQLR SDUD R PHWDEROLVPR FHOXODU H UHPRYHQGR RV PHWDEyOLWRV Wy[LFRV UHVLGXDLV�

(VVD HVWUDWpJLD EHQHILFLD SULQFLSDOPHQWH RV yUJmRV OLPtWURIHV� SRLV GLPLQXL R WHPSR GH LVTXHPLD

IULD� $ SHUIXVmR SRGH VHU IHLWD FRP R OtTXLGR GH SUHVHUYDomR D ���& �SHUIXVmR KHSiWLFD

QRUPRWpUPLFD� RX D ���& �SHUIXVmR KHSiWLFD KLSRWpUPLFD�� SRUpP RXWUDV PRGDOLGDGHV GH SHUIXVmR

FRPELQDQGR DV GXDV WpFQLFDV Mi HVWmR VHQGR HVWXGDGDV� 1R HQWDQWR� HVVH PpWRGR WHP OLPLWDo}HV

TXDQWR j VXD DSOLFDELOLGDGH SULQFLSDOPHQWH UHODFLRQDGDV DR FXVWR GD PiTXLQD GH SHUIXVmR H GR

SHUIXVDWR H DR WUDQVSRUWH GR GLVSRVLWLYR HQWUH R KRVSLWDO GD FDSWDomR H R FHQWUR WUDQVSODQWDGRU

�%217(21��%217(21��������

(PERUD DOJXQV GHVVHV PpWRGRV VHMDP HILFD]HV HP UHGX]LU RX FRQWURODU D ,5, QR ItJDGR� DOJXQV

GHOHV�VmR�FDURV�H�GLItFHLV�GH�UHDOL]DU�QR�FRQWH[WR�FOtQLFR��<$1*��HW�DO���������

1HVVH FRQWH[WR� R QRVVR HVWXGR VH SURS{V D HVWXGDU XPD FLWRFLQD FRP SRVVtYHO SDSHO QD

SDWRJrQHVH GD ,5,� FRP SRWHQFLDO GH VH WRUQDU XP ELRPDUFDGRU SDUD HVVD FRQGLomR� 1RVVD

DPRVWUD FRUUHVSRQGH D XPD FRRUWH GH SDFLHQWHV WUDQVSODQWDGRV KHSiWLFRV HP XP KRVSLWDO HVFROD

QD UHJLmR 6XGHVWH GR %UDVLO HQWUH RV DQRV ���� H ����� 2V GDGRV GHPRJUiILFRV� FOtQLFRV H

ODERUDWRULDLV FROHWDGRV IRUDP VHOHFLRQDGRV GH DFRUGR FRP D VXD DVVRFLDomR QD OLWHUDWXUD FRP D

VREUHYLGD�SyV�WUDQVSODQWH�H�FRP�D�RFRUUrQFLD�GH�'3(�



ÅÈ

$ PHGLDQD GH LGDGH GRV UHFHSWRUHV IRL GH �� DQRV� VLPLODU DR HQFRQWUDGR QR HVWXGR GH )UHLWDV HW

DO� ������ WDQWR QD HUD SUp 0(/' TXDQWR QD HUD SyV 0(/'� $V GXDV HWLRORJLDV PDLV IUHTXHQWHV

GH GRHQoD KHSiWLFD GH EDVH IRUDP D FLUURVH HWDQyOLFD ������� H DV KHSDWLWHV YLUDLV ��������

6HJXQGR %LWWHQFRXUW� )DULDV H &RXWR ������� D SULQFLSDO LQGLFDomR SDUD R WUDQVSODQWH KHSiWLFR QR

%UDVLO p D KHSDWLWH YLUDO� VHJXLGD GD FLUURVH HWDQyOLFD� -i QD FRRUWH FRPSOHWD GR HVWXGR GH

1DVFLPHQWR HW DO� ������� RXWUDV HWLRORJLDV H[FOXLQGR KHSDWLWHV YLUDLV� FLUURVH HWDQyOLFD� FkQFHU H

WR[LQDV IRUDP UHVSRQViYHLV SRU ������ GRV WUDQVSODQWHV� HQTXDQWR TXH KHSDWLWHV YLUDLV IRUDP

UHVSRQViYHLV�SRU��������GRV�WUDQVSODQWHV�

2 WHPSR GH LVTXHPLD IULD SRGH VHU GHILQLGR FRPR R SHUtRGR HQWUH R FODPSHDPHQWR GRV YDVRV GR

GRDGRU DWp R PRPHQWR HP TXH R yUJmR p FRORFDGR QD FDYLGDGH DEGRPLQDO GR UHFHSWRU� 'XUDQWH

HVWH SHUtRGR R yUJmR p SHUIXQGLGR SRU XPD VROXomR GH SUHVHUYDomR JHODGD SDUD GLPLQXLU RV HIHLWRV

GHOHWpULRV GD LVTXHPLD� $ LPSRUWkQFLD GHVWD YDULiYHO QR WUDQVSODQWH KHSiWLFR VH Gi SHOR IDWR GH

TXH HVWD p XPD GDV FDUDFWHUtVWLFDV TXH HVWi DVVRFLDGD DR SURJQyVWLFR GR WUDQVSODQWH H TXH SRGH

SRWHQFLDOPHQWH VHU PRGLILFDGD SHOD HTXLSH GH WUDQVSODQWH �)5(,7$6 HW DO�� ������ $V FDXVDV GH

SURORQJDPHQWR GR WHPSR GH LVTXHPLD IULD VmR PXOWLIDWRULDLV� LQFOXLQGR WHPSR GH WUDQVSRUWH GR

yUJmR� YDULDo}HV LQHUHQWHV DR FHQWUR GH WUDQVSODQWH H GR SURFHVVR GH FDSWDomR GH yUJmRV �3$1 HW

DO�� ������

$ PHGLDQD GR WHPSR GH LVTXHPLD IULD HQFRQWUDGR QR QRVVR WUDEDOKR IRL ��� PLQXWRV �� KRUDV��

1mR H[LVWH XP OLPLWH QD OLWHUDWXUD SDUD R TXH VHULD XP WHPSR GH LVTXHPLD IULD VHJXUR DWp R

PRPHQWR H D DVVRFLDomR FRP RV UHVXOWDGRV DGYHUVRV SyV�WUDQVSODQWH WHP VLGR LQFRQVLVWHQWH HQWUH

RV�HVWXGRV��&+(1��;8��������

1R HVWXGR GH )UHLWDV HW DO� ������� D PpGLD GR WHPSR GH LVTXHPLD IULD GRV HQ[HUWRV FDSWDGRV j

GLVWkQFLD ���� ���� PLQXWRV� IRL PDLRU GR TXH D GRV HQ[HUWRV FDSWDGRV ORFDOPHQWH QD FLGDGH GH

&XULWLED ������� � ��� PLQXWRV�� SRUpP HVVD GLIHUHQoD QmR VH UHIOHWLX HP XPD PDLRU JUDYLGDGH



ÅÉ

QD DQiOLVH KLVWROyJLFD GH LVTXHPLD TXDQGR FRPSDUDGRV DRV FDSWDGRV ORFDOPHQWH� -i R HVWXGR GH

3DQ HW DO� ������ HQFRQWURX TXH WHPSRV GH LVTXHPLD IULD HQWUH �� H �� KRUDV H HQWUH � H �� KRUDV

IRUDP DVVRFLDGRV D PDLRU ULVFR GH PRUWDOLGDGH H SHUGD GR HQ[HUWR� UHVSHFWLYDPHQWH� VH

FRPSDUDGRV FRP D IDL[D GH UHIHUrQFLD GH ��� KRUDV� 8P RXWUR DFKDGR GHVWH HVWXGR IRL D

FRUUHODomR HQWUH R WHPSR GH LVTXHPLD PDLRU TXH � KRUDV H R DXPHQWR GR WHPSR GH LQWHUQDPHQWR

GR SDFLHQWH� 3RU RXWUR ODGR� 6LEXOHVN\ HW DO� ������� QmR HQFRQWUDUDP GLIHUHQoD HVWDWLVWLFDPHQWH

VLJQLILFDWLYD HQWUH R WHPSR GH LVTXHPLD IULD H D VREUHYLGD GR SDFLHQWH RX GR HQ[HUWR� HPERUD

WHQKD VLGR YLVWD DVVRFLDomR HQWUH R WHPSR GH LVTXHPLD IULD PDLRU TXH �� KRUDV H DV WD[DV GH

GLVIXQomR�SUHFRFH�GR�HQ[HUWR�

2 WHPSR GH LQWHUQDPHQWR p XPD YDULiYHO TXH PHGH LQGLUHWDPHQWH D RFRUUrQFLD GH FRPSOLFDo}HV

GXUDQWH R SHUtRGR SyV�WUDQVSODQWH H RV FXVWRV DVVRFLDGRV DR WUDQVSODQWH� $ PHGLDQD GR WHPSR GH

LQWHUQDPHQWR QR QRVVR HVWXGR IRL GH �� GLDV� QmR GLIHULQGR GR HQFRQWUDGR QD OLWHUDWXUD� 2 WHPSR

GH LQWHUQDPHQWR SURORQJDGR IRL GHILQLGR HP PXLWRV HVWXGRV FRPR LQWHUQDPHQWR TXH GXUD PDLV GH

�� GLDV DSyV R WUDQVSODQWH� 6PLWK HW DO� ������ HQFRQWUDUDP TXH R WHPSR GH LQWHUQDPHQWR

SURORQJDGR HVWDYD DVVRFLDGR DR LQWHUQDPHQWR QD 8QLGDGH GH 7HUDSLD ,QWHQVLYD QD RFDVLmR GR

WUDQVSODQWH� D UHDOL]DomR GR WUDQVSODQWH QD HUD SUp�0(/'� LQIHFomR EDFWHULDQD SyV�WUDQVSODQWH�

VDQJUDPHQWR JDVWURLQWHVWLQDO� LQVXILFLrQFLD UHQDO H UHMHLomR DR HQ[HUWR� 1R HVWXGR UHDOL]DGR SRU

6RX]D HW DO� ������ HP XP FHQWUR QR VXO GR %UDVLO FRP GDGRV GH ���� H ����� D PpGLD GH GXUDomR

GR LQWHUQDPHQWR IRL �� � �� GLDV� -i $PLUL HW DO� ������ YLUDP XP WHPSR GH LQWHUQDPHQWR GH

����� � ���� GLDV� ,0&� HVFRUH 0(/'� GXUDomR GD FLUXUJLD� LQIHFomR EDFWHULDQD� GHUUDPH SOHXUDO�

UHRSHUDomR H SUREOHPDV SVLTXLiWULFRV IRUDP SUHGLWRUHV LQGHSHQGHQWHV GH WHPSR GH LQWHUQDPHQWR

SURORQJDGR�

$ ,5, p XP IDWRU TXH FRQWULEXL HQRUPHPHQWH SDUD '3(� 9iULRV WHVWHV ELRTXtPLFRV H

KHPDWROyJLFRV VmR XWLOL]DGRV QD SUiWLFD FOtQLFD SDUD PRQLWRUDU D IXQomR GR HQ[HUWR H DVVLP

GHWHFWDU '3(� FRQWXGR HVVHV WHVWHV QmR VmR HVSHFtILFRV H p LQFHUWR FRPR HOHV VH UHODFLRQDP j ,5,

�626$ HW DO�� ������ 1HVVH FRQWH[WR� D DYDOLDomR KLVWRSDWROyJLFD GDV ELySVLDV SyV�UHSHUIXVmR



ÅÊ

DMXGD D LGHQWLILFDU GRHQoDV SUp�H[LVWHQWHV H DOWHUDo}HV FRPR HVWHDWRVH H ,5,�

�)8(17(6�9$/(1=8(/$ HW�DO���������

'H DFRUGR FRP 6KDKED]L HW DO� ������� D SUHVHQoD GH HVWHDWRVH PDFURYHVLFXODU� FRUSRV

DSRSWyWLFRV H LQILOWUDGR QHXWURItOLFR VmR RV DFKDGRV PDLV LPSRUWDQWHV TXH SRGHP UHIOHWLU WHVWHV GH

IXQomR KHSiWLFD DOWHUDGRV� 1HVWH HVWXGR� D SUHVHQoD H D GHQVLGDGH GH FRUSRV DSRSWyWLFRV VH

FRUUHODFLRQRX FRP R DXPHQWR GDV WUDQVDPLQDVHV QR SHUtRGR SyV�WUDQVSODQWH SUHFRFH� UHIOHWLQGR R

GDQR FDXVDGR SHOD LVTXHPLD TXHQWH� Mi D SUHVHQoD GH DJUHJDGRV GH QHXWUyILORV DFRPSDQKDGD GH

OHVmR HQGRWHOLDO IRL DVVRFLDGD DR DXPHQWR SUHFRFH GD ELOLUUXELQD WRWDO H DR GDQR FDXVDGR SHOD

LVTXHPLD�IULD��*$))(< HW�DO�� ������6+$+%$=, HW�DO�� ������

(P UHODomR j SURSRUomR GH ELySVLDV SyV�UHSHUIXVmR FRP DFKDGRV KLVWROyJLFRV GH ,5,� QyV

HQFRQWUDPRV TXH QD PDLRULD GDV ELySVLDV ������� QmR KDYLD VLQDLV GH ,5, RX HVWHV HUDP OHYHV H

HP ����� KDYLD ,5, PRGHUDGD RX JUDYH� %XVTXHWV HW DO� ������ DFKDUDP UHVXOWDGRV SDUHFLGRV

TXDQGR DYDOLDUDP D SUHVHQoD GH VLQDLV GH OHVmR GH SUHVHUYDomR H VXD UHODomR FRP R DSDUHFLPHQWR

GH FRPSOLFDo}HV ELOLDUHV SyV�WUDQVSODQWH� FHUFD GH ��� GDV ELySVLDV WLQKD XP LQILOWUDGR

QHXWURItOLFR DXVHQWH RX OHYH H PDLV GH ��� QmR WLQKD QHFURVH KHSDWRFLWiULD� $OL HW DO� ������

HQFRQWUDUDP ,5, PRGHUDGD D JUDYH HP ����� GDV ELySVLDV SyV�UHSHUIXVmR TXH HVWXGDUDP� 1R

HVWXGR GH =DQFKHW HW DO� ������� D PDLRULD GDV ELySVLDV DSUHVHQWDYD OHYH LQILOWUDGR QHXWURItOLFR H

OHYHV�DOWHUDo}HV�LVTXrPLFDV�

,WR HW DO� ������� SRU RXWUR ODGR� HQFRQWUDUDP VLQDLV KLVWROyJLFRV GH ,5, QD PDLRULD ������� GRV

SDFLHQWHV QR PDLRU HVWXGR XQLFrQWULFR LQYHVWLJDQGR R LPSDFWR GD ,5, KLVWROyJLFD H D VREUHYLGD

GRV HQ[HUWRV� SRUpP ,5, PRGHUDGD D JUDYH FRUUHVSRQGLD D DSHQDV ����� GDV ELySVLDV� 1HVWH

HVWXGR RV FULWpULRV SDUD GHILQLU ,5, PRGHUDGD RX JUDYH WDPEpP IRUDP R JUDX GR LQILOWUDGR

QHXWURItOLFR�H�QHFURVH�GH�KHSDWyFLWRV�



ÆÁ

1R QRVVR HVWXGR QmR HQFRQWUDPRV DVVRFLDo}HV HQWUH D SUHVHQoD GH ,5, PRGHUDGD D JUDYH H

FDUDFWHUtVWLFDV GHPRJUiILFDV GRV UHFHSWRUHV� GDGRV GRV GRDGRUHV H GDGRV GR WUDQVSODQWH FRPR

WHPSR GH LVTXHPLD IULD H WHPSR GH LQWHUQDPHQWR� 1D OLWHUDWXUD� R WHPSR GH LVTXHPLD IULD

�%8648(76 HW DO�� ����� )8(17(6�9$/(1=8(/$ HW DO�� ����� ,72 HW DO�� ������ D LGDGH GR

GRDGRU� R ,0& GR GRDGRU� D SUHVHQoD GH HVWHDWRVH �$/, HW DO�� ������ KLSHUWHQVmR GR UHFHSWRU H GR

GRDGRU� WHPSR GH LVTXHPLD TXHQWH H HQ[HUWR SURYHQLHQWH GH GRDGRU GR VH[R PDVFXOLQR �,72 HW

DO���������IRUDP�UHODFLRQDGRV�j�JUDYLGDGH�GD�,5,�

$OJXPDV SRVVtYHLV H[SOLFDo}HV SDUD R QRVVR DFKDGR VmR R WDPDQKR UHGX]LGR GD DPRVWUD�

SULQFLSDOPHQWH QR TXH FRQFHUQH D TXDQWLGDGH GH SDFLHQWHV FRP LQIRUPDomR GR WHPSR GH LVTXHPLD

IULD GLVSRQtYHO �Q  ��� RX GLIHUHQoD HQWUH D QRVVD SRSXODomR H DV SRSXODo}HV DPHULFDQD�

HVSDQKROD�H�EULWkQLFD�

1R SUHVHQWH WUDEDOKR� D SRUFHQWDJHP GH FDVRV FRP DFKDGR GH HVWHDWRVH PRGHUDGD D JUDYH QD

ELySVLD IRL FRPSDUiYHO j GR HVWXGR GH )XHQWHV�9DOHQ]XHOD HW DO� ������ ��� YHUVXV ���� H SRGH

VHU H[SOLFDGD SHOR ,0& GRV GRDGRUHV HQFRQWUDGD QR QRVVR HVWXGR� TXH IRL ����� NJ�P� � 1R

HVWXGR GH 5LQHOOD HW DO� ������� QHQKXP GRV SDFLHQWHV FRP ,0& PHQRU TXH �� NJ�P� DSUHVHQWRX

HVWHDWRVH QD ELySVLD KHSiWLFD H KRXYH XPD FRUUHODomR VLJQLILFDWLYD HQWUH R ,0& H R DFKDGR GH

HVWHDWRVH�

(P UHODomR j H[SUHVVmR GH 0,)� IRL YHULILFDGR DXPHQWR GHVWD QRV KHSDWyFLWRV� FpOXODV GR HSLWpOLR

ELOLDU H FpOXODV GR LQILOWUDGR LQIODPDWyULR QD KHSDWLWH DXWRLPXQH H QD FRODQJLWH ELOLDU SULPiULD

�$66,6 HW DO�� ����� H WDPEpP IRL LGHQWLILFDGD QRV KHSDWyFLWRV SUy[LPRV DRV IRFRV GH LQILOWUDomR

GH�QHXWUyILORV�H�EDORQL]DomR�HP�SDFLHQWHV�FRP�KHSDWLWH�DOFRyOLFD��.80$*, HW�DO�� ������

3RXFRV HVWXGRV DWp R PRPHQWR UHODFLRQDP 0,) H ,5, QR WUDQVSODQWH KHSiWLFR� 2 HVWXGR GH /LX HW

DO� ������ IRL R SULPHLUR D LQYHVWLJDU R SDSHO GR 0,) FRPR XP PDUFDGRU GH OHVmR KHSiWLFD QD



ÆÂ

LVTXHPLD TXHQWH H IULD� 2V DXWRUHV IODJUDUDP XPD H[SUHVVmR GH 0,) PDLV IRUWH QR JUXSR GH UDWRV

�K H ��K DSyV D UHSHUIXVmR� 1R HQWDQWR� QR JUXSR GH UDWRV TXH IRL HVWXGDGR DSyV �� PLQXWRV GD

UHSHUIXVmR QmR KDYLD DLQGD XP DXPHQWR VLJQLILFDWLYR GD H[SUHVVmR GD SURWHtQD 0,)� HPERUD Mi

KRXYHVVH�DXPHQWR�GR�P51$�

-i %DURQ�6WHIDQLDN HW DO� ������ UHDOL]DUDP R SULPHLUR HVWXGR TXH PHGLX D FRQFHQWUDomR GH 0,)

QR HIOXHQWH GRV HQ[HUWRV KHSiWLFRV KXPDQRV� (VWD VH FRUUHODFLRQRX GLUHWDPHQWH FRP D

FRQFHQWUDomR GH PDUFDGRUHV GH OHVmR KHSDWRFHOXODU� VXJHULQGR TXH HQ[HUWRV KHSiWLFRV KXPDQRV

OLEHUDP�0,)�SURSRUFLRQDOPHQWH�DR�JUDX�GH�GDQR�KHSDWRFHOXODU�

2 QRVVR HVWXGR� QHVVH FRQWH[WR� p SLRQHLUR QD DYDOLDomR GD H[SUHVVmR GD SURWHtQD 0,) QDV

ELySVLDV SyV�UHSHUIXVmR GH KXPDQRV H FRUUHODomR FRP ,5, KLVWROyJLFD� 2V QRVVRV DFKDGRV

LQGLFDP XPD FRUUHODomR QHJDWLYD HQWUH D H[SUHVVmR GH 0,) H D LQWHQVLGDGH GD ,5, QD ELySVLD SyV�

UHSHUIXVmR� R TXH VLJQLILFD TXH SDFLHQWHV FRP ,5, PDLV JUDYH QD ELySVLD DSUHVHQWDUDP H[SUHVVmR

PDLV IUDFD GR TXH RV SDFLHQWHV FRP ,5, DXVHQWH RX OHYH� (VVD UHODomR SRGH VHU H[SOLFDGD SHOD

FDUDFWHUtVWLFD GR 0,) VHU DUPD]HQDGR HP SRROV LQWUDFHOXODUHV TXH VmR UDSLGDPHQWH GHSOHWDGDV

DSyV HVWtPXOR �/,8 HW DO�� ������ $ QRVVD KLSyWHVH p TXH HP UHVSRVWD D XPD PDLRU LQWHQVLGDGH GD

,5, Ki XPD OLEHUDomR PDLV UiSLGD GH 0,) GRV KHSDWyFLWRV SDUD R HIOXHQWH GR HQ[HUWR� ID]HQGR

FRP TXH VHMD YHULILFDGD PHQRU LQWHQVLGDGH GD H[SUHVVmR GD SURWHtQD SRU LPXQR�KLVWRTXtPLFD

LPHGLDWDPHQWH�DSyV�HVVD�OLEHUDomR��TXDQGR�p�UHDOL]DGD�D�ELySVLD�SyV�UHSHUIXVmR��

1D DQiOLVH XQLYDULDGD� D H[SUHVVmR GH 0,) VH DVVRFLRX FRP RV YDORUHV VpULFRV GH DOEXPLQD� $67

H $/7 SUp WUDQVSODQWH� (PERUD QmR WHQKD VLGR UHDOL]DGD XPD DQiOLVH PXOWLYDULDGD� R JUXSR TXH

DSUHVHQWRX H[SUHVVmR GH 0,) SRVLWLYD WHYH YDORUHV PHQRUHV GH DOEXPLQD H YDORUHV PDLRUHV GH

$67 H $/7� 9DORUHV GH DOEXPLQD PHQRUHV� SRU VXD YH]� SRGHP HVWDU OLJDGRV D XP PDLRU HVFRUH

GH 0(/'� LPSOLFDQGR QXPD PDLRU JUDYLGDGH GR UHFHSWRU SUp WUDQVSODQWH� 8PD GDV HWDSDV GR

SURFHVVR GH DORFDomR GH yUJmRV QR %UDVLO p D DYDOLDomR GRV FULWpULRV GH ULVFR GH GLVIXQomR QR



ÆÃ

SyV�RSHUDWyULR SHOR FLUXUJLmR WUDQVSODQWDGRU� R TXH SRGH UHVXOWDU HP GHVFDUWH GR yUJmR VH KRXYHU

DOWD SUREDELOLGDGH GH UHVXOWDGR LQVDWLVIDWyULR UHVXOWDQWH GD FRPELQDomR GH GRDGRU H UHFHSWRU

�%217(21� %217(21� ������ e SRVVtYHO HQWmR TXH QHVWD DYDOLDomR HVVHV UHFHSWRUHV WHQKDP

UHFHELGR�yUJmRV�FRP�PHQRV�IDWRUHV�GH�ULVFR�SDUD�,5,�PRGHUDGD�D�JUDYH�

)LQDOPHQWH� D RFRUUrQFLD GH UHWUDQVSODQWH RX yELWR HP �� GLDV p XP GDGR TXH SRGH DSRQWDU

LQGLUHWDPHQWH SDUD D 31)� %DURQ�6WHIDQLDN HW DO� ������ HQFRQWUDUDP XPD DVVRFLDomR HQWUH R

GHVHQYROYLPHQWR GH '3( H FRQFHQWUDo}HV PDLV HOHYDGDV GH 0,) QR HIOXHQWH H QR VRUR GRV

SDFLHQWHV� R TXH QRV OHYRX D SHVTXLVDU D UHODomR HQWUH D H[SUHVVmR GH 0,) H D RFRUUrQFLD GHVVH

GHVIHFKR�

2 QRVVR HVWXGR QmR HQFRQWURX DVVRFLDomR HQWUH UHWUDQVSODQWH RX yELWR HP �� GLDV H DV RXWUDV

YDULiYHLV HVWXGDGDV� LQFOXLQGR D SUHVHQoD GH ,5, PRGHUDGD RX JUDYH QD ELySVLD H D H[SUHVVmR GH

0,) SRVLWLYD� ,VVR SRGH VHU DWULEXtGR j SHTXHQD LQFLGrQFLD GH 31) H DR IDWR GH HVWD FRPSOLFDomR

VHU D PDQLIHVWDomR PDLV JUDYH GR HVSHFWUR GD '3(� 6HJXQGR ,WR HW DO� ������� p SRVVtYHO TXH D

SUHVHQoD GH ,5, LVRODGDPHQWH QmR VHMD VXILFLHQWH SDUD FDXVDU ($'� PDV VLP D LQWHUDomR GD ,5,

JUDYH�FRP�RXWURV�IDWRUHV�GH�ULVFR�GR�HQ[HUWR�

$V OLPLWDo}HV GR QRVVR HVWXGR VmR LQHUHQWHV SULQFLSDOPHQWH j VXD QDWXUH]D UHWURVSHFWLYD� TXH QmR

SHUPLWH D LQYHVWLJDomR GH FDXVDOLGDGH� DR WDPDQKR GD DPRVWUD� D SUREOHPDV RSHUDFLRQDLV GD

FROHWD GH GDGRV FOtQLFRV HP SURQWXiULRV ItVLFRV H j LUUHJXODULGDGH GR SUHHQFKLPHQWR GH

GHWHUPLQDGDV LQIRUPDo}HV GR WUDQVSODQWH DQWHV GD LPSOHPHQWDomR GRV SURQWXiULRV HOHWU{QLFRV GR

6HUYLoR�GH�7UDQVSODQWH�+HSiWLFR�QR�+RVSLWDO�GDV�&OtQLFDV�

'HYLGR D SUREOHPDV WpFQLFRV UHODFLRQDGRV DR DUTXLYDPHQWR GRV SURQWXiULRV ItVLFRV� QmR IRL

SRVVtYHO FROHWDU GDGRV GH H[DPHV ODERUDWRULDLV GH WRGD D DPRVWUD GR HVWXGR� FRPR WDPEpP QmR IRL

SRVVtYHO FROHWDU GDGRV VXILFLHQWHV SDUD HVWXGDU D UHODomR HQWUH ($' H D H[SUHVVmR GH 0,)� $OpP
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GLVVR� HPERUD WHQKD VLGR XWLOL]DGD QR HVWXGR� VDEHPRV TXH D RFRUUrQFLD GH UHWUDQVSODQWH RX yELWR

QRV SULPHLURV �� GLDV DSyV R WUDQVSODQWH QmR p D PHOKRU PDQHLUD GH HVWXGDU D 31)� SRLV HVWD

GHILQLomR DEUDQJH RXWUDV FRPSOLFDo}HV FOtQLFDV H FLU~UJLFDV TXH SRGHP OHYDU DR yELWR QR SHUtRGR

SyV�WUDQVSODQWH�SUHFRFH�

8PD RXWUD OLPLWDomR GR SUHVHQWH WUDEDOKR IRL R IDWR GH QmR WHU VLGR DYDOLDGR R LPSDFWR GD

XWLOL]DomR GR HVFRUH 0(/' SDUD D DORFDomR GRV ItJDGRV SDUD WUDQVSODQWH� YLVWR TXH D PDLRULD GRV

SDFLHQWHV�GD�QRVVD�FRRUWH�IRL�WUDQVSODQWDGR�HQWUH�RV�DQRV������H������

)LQDOPHQWH� WHQGR HP YLVWD R FRPSRUWDPHQWR REVHUYDGR GD H[SUHVVmR GR 0,) HP UHODomR j ,5,

GLDJQRVWLFDGD QD ELySVLD SyV�UHSHUIXVmR� DFUHGLWDPRV TXH VHULD LQWHUHVVDQWH D UHDOL]DomR GH

HVWXGRV SURVSHFWLYRV FRPSDUDQGR D H[SUHVVmR LPXQR�KLVWRTXtPLFD FRP D FRQFHQWUDomR GD

SURWHtQD QR VRUR H QR HIOXHQWH GR HQ[HUWR� VH SRVVtYHO FRP UHDOL]DomR GH QRYD ELySVLD DOJXPDV

KRUDV RX GLDV SyV�UHSHUIXVmR� 8PD RXWUD SHUVSHFWLYD SDUD HVWXGRV IXWXURV VHULD FRPSDUDU D

LQWHQVLGDGH GD H[SUHVVmR GH 0,) HQWUH RV KHSDWyFLWRV� HSLWpOLR ELOLDU H FpOXODV GR LQILOWUDGR

LQIODPDWyULR�
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���&21&/862

� $ PDLRULD GRV SDFLHQWHV LQFOXtGRV QR HVWXGR DSUHVHQWRX H[SUHVVmR SRVLWLYD IUDFD GH 0,)�

$ H[SUHVVmR GR 0,) IRL ORFDOL]DGD QRV KHSDWyFLWRV� FRODQJLyFLWRV H FpOXODV GR LQILOWUDGR

LQIODPDWyULR�

� 'HQWUH RV GDGRV FOtQLFRV GR SDFLHQWH� GDGRV RSHUDFLRQDLV GR WUDQVSODQWH H DFKDGRV

KLVWROyJLFRV� D ~QLFD YDULiYHO TXH WHYH DVVRFLDomR FRP D H[SUHVVmR GH 0,) IRL D SUHVHQoD

GH ,5,� $ ,5, PRGHUDGD RX JUDYH GLDJQRVWLFDGD QD ELySVLD SyV�UHSHUIXVmR VH

FRUUHODFLRQRX�FRP�XPD�PHQRU�LQWHQVLGDGH�GD�H[SUHVVmR�LPXQR�KLVWRTXtPLFD�GR�0,)�

� 'HQWUH RV GDGRV GH H[DPHV ODERUDWRULDLV SUp H SyV�WUDQVSODQWH RV ~QLFRV TXH DSUHVHQWDUDP

DVVRFLDomR VLJQLILFDWLYD FRP D H[SUHVVmR GH 0,) IRUDP YDORUHV VpULFRV GH DOEXPLQD� $67

H�$/7�SUp�WUDQVSODQWH�

� 1mR IRL HQFRQWUDGD QHQKXPD YDULiYHO TXH VH DVVRFLRX VLJQLILFDWLYDPHQWH FRP D

RFRUUrQFLD GH UHWUDQVSODQWH RX yELWR HP �� GLDV� R TXH SRGH VHU H[SOLFDGR SHOD UDULGDGH GD

RFRUUrQFLD�GHVVH�GHVIHFKR�H�R�Q~PHUR�UHODWLYDPHQWH�SHTXHQR�GH�SDFLHQWHV�QD�DPRVWUD�
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���3(563(&7,9$6

2V DFKDGRV GHVWH HVWXGR TXDQWR j FRUUHODomR HQWUH D H[SUHVVmR GH 0,) H D JUDYLGDGH GD ,5,

GLDJQRVWLFDGD QD ELySVLD SyV�UHSHUIXVmR DSRQWDP SDUD D QHFHVVLGDGH GH PDLV WUDEDOKRV QD iUHD

FRP R REMHWLYR GH HVFODUHFHU R SDSHO GHVVD FLWRFLQD QD SDWRJrQHVH GD ,5,� HVSHFLDOPHQWH

FRPSDUDQGR D H[SUHVVmR LPXQR�KLVWRTXtPLFD QR HQ[HUWR FRP D FRQFHQWUDomR GR 0,) QR VRUR GRV

SDFLHQWHV H QR HIOXHQWH GR HQ[HUWR� $OpP GLVVR� XPD RXWUD SRVVLELOLGDGH GH HVWXGR LGHQWLILFDGD QR

QRVVR WUDEDOKR p D LQYHVWLJDomR GD GLIHUHQoD GH LQWHQVLGDGH GD H[SUHVVmR GR 0,) HQWUH

KHSDWyFLWRV��FRODQJLyFLWRV�H�FpOXODV�GR�LQILOWUDGR�LQIODPDWyULR�

3RU ILP� DFUHGLWDPRV TXH D UHODomR HQWUH D RFRUUrQFLD GH ($' H 31) H R 0,) SUHFLVD VHU PHOKRU

HVFODUHFLGD HP HVWXGRV FRP XP PDLRU Q~PHUR GH SDFLHQWHV� EHP FRPR D UHODomR HQWUH RV H[DPHV

ODERUDWRULDLV SUp H SyV�WUDQVSODQWH� RV GLIHUHQWHV IDWRUHV GH ULVFR SDUD '3( H D H[SUHVVmR GHVVD

FLWRFLQD�
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���5()(5Ç1&,$6�%,%/,2*5È),&$6

$(%(5/,� '�� /((&+� (�� 025$1'� (� )� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU DQG
JOXFRFRUWLFRLG�VHQVLWLYLW\� 5KHXPDWRORJ\��Y������Q� ���S�����������DJR��������

$.%$5� 6� 0� HW DO� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU LQ KHSDWRFHOOXODU FDUFLQRPD DQG
OLYHU�FLUUKRVLV��UHOHYDQFH�WR�SDWKRJHQHVLV� &DQFHU /HWWHUV��Y�������Q�����S�����������RXW�������

$/,� -DVRQ 0� HW DO� $QDO\VLV RI LVFKHPLD�UHSHUIXVLRQ LQMXU\ LQ WLPH�]HUR ELRSVLHV SUHGLFWV OLYHU
DOORJUDIW�RXWFRPHV� /LYHU�7UDQVSO���Y������Q�����S� ���������DEU�������

$0,5,� 0DKPRXG HW DO� )DFWRUV $VVRFLDWHG :LWK /HQJWK RI +RVSLWDO 6WD\ )ROORZLQJ /LYHU
7UDQVSODQW 6XUJHU\� ([SHULPHQWDO DQG &OLQLFDO 7UDQVSODQWDWLRQ� Y� ��� Q� �� S� �������� MXQ�
�����

$66,6� 'DYLG 1� HW DO� 7KH 5ROH RI 0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\ )DFWRU LQ $XWRLPPXQH
/LYHU�'LVHDVH� +HSDWRORJ\��Y������Q�����S���������� IHY��������

$66,6� 'DYLG 1� HW DO� $ PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU SRO\PRUSKLVP LV DVVRFLDWHG
ZLWK DXWRLPPXQH KHSDWLWLV VHYHULW\ LQ 86 DQG -DSDQHVH SDWLHQWV� 'LJ 'LV 6FL�� Y� ��� Q� ��� S�
�����������GH]�������

$662&,$d2 %5$6,/(,5$ '( 75$163/$17( '( Ï5*26 � $%72� 0DQXDO GH GRDomR
H WUDQVSODQWHV� ,QIRUPDo}HV SUiWLFDV VREUH WRGDV DV HWDSDV GR SURFHVVR GH GRDomR GH yUJmRV H
WUDQVSODQWH��2UJDQL]DGR�SRU�&ORWLOGH�'UXFN�*DUFLD��3RUWR�$OHJUH��/LEUHWRV�������

%$521�67()$1,$.� -RDQQD HW DO� *UDIW�GHULYHG PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU
FRUUHODWHV ZLWK KHSDWRFHOOXODU LQMXU\ LQ SDWLHQWV XQGHUJRLQJ OLYHU WUDQVSODQWDWLRQ� &OLQ
7UDQVSODQW���Y������Q�����S������DEU�������

%,77(1&2857� 3DXOR /�� )$5,$6� $OEHUWR 4�� &2872� &ODXGLD $� /LYHU 7UDQVSODQWDWLRQ LQ
%UD]LO� /LYHU�7UDQVSO��Y������S�������������PDLR� �����



ÆÈ

%/220� %DUU\ 5�� %(11(77� %R\FH� 0HFKDQLVP RI D 5HDFWLRQ LQ 9LWUR $VVRFLDWHG ZLWK
'HOD\HG�7\SH�+\SHUVHQVLWLYLW\� 6FLHQFH� Y�������Q� ������S���������MXO�������

&+(1� ;LDR�%2 H ;8� 0LQJ�4LQJ� 3ULPDU\ JUDIW G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ�
+HSDWRELOLDU\�3DQFUHDW�'LV�,QW� Y������Y�����S���������� DEU�������

%2/21',� )HGHULFR HW DO� 3UHGLFWLYH IDFWRUV RI VKRUW WHUP RXWFRPH DIWHU OLYHU WUDQVSODQWDWLRQ� D
UHYLHZ�:RUOG�-�*DVWURHQWHURO� Y������S������S������������ MXO�������

%285',� 0RKDPPHG HW DO�0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU LQ GUXJ�LQGXFHG OLYHU LQMXU\�
D UROH LQ VXVFHSWLELOLW\ DQG VWUHVV UHVSRQVLYHQHVV� %LRFKHP %LRSK\V 5HV &RPPXQ�� Y� ���� Q� ��
S�����������MXQ�������

%217(21� <XUL /�� %217(21� $PDQGD 3� &� 6� 3HUVSHFWLYDV SDUD D PiTXLQD GH SHUIXVmR
KHSiWLFD�H[�VLWX�QR�%UDVLO� 5HY�&RO�%UDV�&LU� Y����� H����������RXW�������

%8648(76� -XOL HW DO� 3RVWUHSHUIXVLRQ %LRSVLHV $UH 8VHIXO LQ 3UHGLFWLQJ &RPSOLFDWLRQV $IWHU
/LYHU�7UDQVSODQWDWLRQ� /LYHU�7UDQVSODQWDWLRQ��Y���� Q�����S�����������PDLR�������

&$/$1'5$� 7KLHUU\� 52*(5� 7KLHUU\� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU� D UHJXODWRU RI
LQQDWH�LPPXQLW\� 1DW�5HY�,PPXQRO���Y�����Q�������������� RXW�������

&$/$1'5$� 7KLHUU\� %8&$/$� 5LFKDUG� 0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\ )DFWRU �0,)�� $
*OXFRFRUWLFRLG &RXQWHU�5HJXODWRU ZLWKLQ WKH ,PPXQH 6\VWHP� &ULW 5HY ,PPXQRO�� Y� ��� Q� ����
S����������������

&+$,%� (OHD]DU� 0$66$%� (GXDUGR� 7KH 3RWHQWLDO ,PSDFW RI 8VLQJ 'RQDWLRQV $IWHU &DUGLDF
'HDWK RQ WKH /LYHU 7UDQVSODQWDWLRQ 3URJUDP DQG :DLWLQJ /LVW LQ WKH 6WDWH RI 6DR 3DXOR� %UD]LO�
/LYHU�WUDQVSODQWDWLRQ� Y� ����Q������S������������ GH]�������

&+8� 0LFKDHO -� -� HW DO� 'RQRU +HSDWLF 6WHDWRVLV DQG 2XWFRPH $IWHU /LYHU 7UDQVSODQWDWLRQ� D
6\VWHPDWLF�5HYLHZ� -�*DVWURLQWHVW�6XUJ� Y������Q� ���S������±������DEU�������
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&257(6� 0LULDP HW DO� 0HWDERORPLFV GLVFORVHV GRQRU OLYHU ELRPDUNHUV DVVRFLDWHG ZLWK HDUO\
DOORJUDIW�G\VIXQFWLRQ� -RXUQDO�RI�+HSDWRORJ\� Y����� Q�����S�����������VHW�������

'$8*$$5'� 7KRPDV 5� HW DO� 3RVWRSHUDWLYH FRPSOLFDWLRQV DV D SUHGLFWRU IRU VXUYLYDO DIWHU OLYHU
WUDQVSODQWDWLRQ ± SURSRVLWLRQ RI D SURJQRVWLF VFRUH� +3% �2[IRUG�� Y� ��� Q� �� S� �������� VHW�
�����

'(6&+(1(6� 0DUF HW DO� (DUO\ DOORJUDIW G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ� D GHILQLWLRQ DQG
SUHGLFWRUV RI RXWFRPH� 1DWLRQDO ,QVWLWXWH RI 'LDEHWHV DQG 'LJHVWLYH DQG .LGQH\ 'LVHDVHV /LYHU
7UDQVSODQWDWLRQ�'DWDEDVH� 7UDQVSODQWDWLRQ� Y����� Q�����S�����������DJR�������

'(6&+(1(6� 0DUF HW DO� 8VH RI 2OGHU 'RQRU /LYHUV ,V $VVRFLDWHG :LWK 0RUH ([WHQVLYH
,VFKHPLF 'DPDJH RQ ,QWUDRSHUDWLYH %LRSVLHV 'XULQJ /LYHU 7UDQVSODQWDWLRQ� /LYHU
7UDQVSODQWDWLRQ�DQG�6XUJHU\� Y�����Q�����S���������� VHW�������

'(6&+(1(6� 0DUF� (DUO\ $OORJUDIW '\VIXQFWLRQ� &DXVHV� 5HFRJQLWLRQ� DQG 0DQDJHPHQW� /LYHU
7UDQVSO������6XSSO���6�����QRY�������

)5(,7$6� $OH[DQGUH &� 7� HW DO� 7KH LPSDFW RI WKH PRGHO IRU HQG�VWDJH OLYHU GLVHDVH �0(/'� RQ
OLYHU WUDQVSODQWDWLRQ LQ RQH FHQWHU LQ %UD]LO� $UT *DVWURHQWHURO�� Y� ��� Q� �� S� �������� MXO�VHW�
�����

)5(,7$6� $OH[DQGUH &� 7 HW DO� (IHLWRV GR WHPSR GH LVTXHPLD IULD VREUH RV HQ[HUWRV KHSiWLFRV�
$UT�%UDV�&LU�'LJ�� Y������Q�����S���������� RXW�GH]� �����

)2/(<� 'DYLG� &$5,� 5DYL� ,VFKHPLD�UHSHUIXVLRQ LQMXU\ LQ WUDQVSODQWDWLRQ� QRYHO PHFKDQLVPV
DQG�SURWHFWLYH�VWUDWHJLHV� 7UDQVSODQWDWLRQ�5HYLHZV� Y������S��������������

*$))(<� 0LFKDHO HW DO� 3UHGLFWLYH 9DOXH RI ,QWUDRSHUDWLYH %LRSVLHV DQG /LYHU )XQFWLRQ 7HVWV IRU
3UHVHUYDWLRQ ,QMXU\ LQ 2UWKRWRSLF /LYHU 7UDQVSODQWDWLRQ� +HSDWRORJ\� Y� ��� Q� �� S� �������� MDQ�
�����

*5,(%� *HUULW HW DO� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)�� D SURPLVLQJ ELRPDUNHU�
'UXJ�1HZV�3HUVSHFW���Y������Q�����S�����������PDL� �����
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+2,� $OEHUWD <�� ,6.$1'(5� 0DGJ\ 1�� 025$1'� (ULF )� 0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\
)DFWRU� $ 7KHUDSHXWLF 7DUJHW $FURVV ,QIODPPDWRU\ 'LVHDVHV� ,QIODPPDWLRQ 	 $OOHUJ\ � 'UXJ
7DUJHWV��Y�����Q�����S�����������DEU�������

,72� 7DNDKLUR HW DO� ,VFKHPLD�UHSHUIXVLRQ LQMXU\ DQG LWV UHODWLRQVKLS ZLWK HDUO\ DOORJUDIW
G\VIXQFWLRQ�LQ�OLYHU�WUDQVSODQW�SDWLHQWV� $P�-�7UDQVSODQW�� Y������Q������S�����������IHY�������

-$9(('� $�� =+$2� <�� =+$2� <� 0DFURSKDJH�PLJUDWLRQ LQKLELWRU\ IDFWRU� UROH LQ
LQIODPPDWRU\�GLVHDVHV�DQG�JUDIW�UHMHFWLRQ� ,QIODPP 5HV���Y������Q�����S���������IHY�������

.$1*� ,QVRR� %8&$/$� 5LFKDUG� 7KH LPPXQRELRORJ\ RI 0,)� IXQFWLRQ� JHQHWLFV DQG SURVSHFWV
IRU�SUHFLVLRQ�PHGLFLQH� 1DWXUH�5HYLHZV�5KHXPDWRORJ\� Y�����S�����±�����MXQ�������

./(,1(5� 'DYLG (� HW DO� 'HVLJQ DQG YDOLGDWLRQ RI D KLVWRORJLFDO VFRULQJ V\VWHP IRU
QRQDOFRKROLF�IDWW\�OLYHU�GLVHDVH� +HSDWRORJ\� Y����� Q�����S�����������MXQ�������

.2.� %HYHUOH\� '21*� 9LFWRU� .$59(//$6� &RQVWDQWLQH -� *UDIW '\VIXQFWLRQ DQG
0DQDJHPHQW�LQ�/LYHU�7UDQVSODQWDWLRQ� &ULW�&DUH�&OLQ�� Y������Q�����S�����������MDQ�������

.80$*,� 7HUX HW DO� ,QFUHDVHG VHUXP OHYHOV RI PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU LQ
DOFRKROLF OLYHU GLVHDVHV DQG WKHLU H[SUHVVLRQ LQ OLYHU WLVVXHV� &OLQ %LRFKHP�� Y� ��� Q� �� S�
���������PDL�������

/$1� +XL < HW DO� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU H[SUHVVLRQ LQ KXPDQ UHQDO DOORJUDIW
UHMHFWLRQ� 7UDQVSODQWDWLRQ� Y������Q������S������������ GH]�������

/((� 'DYLG HW DO� (DUO\ DOORJUDIW G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ� DQ LQWHUPHGLDWH RXWFRPH
PHDVXUH�IRU�WDUJHWHG�LPSURYHPHQWV� $QQDOV�RI�KHSDWRORJ\� Y������Q�����S���������MDQ�IHY�������

/((&+� 0LFKHOOH HW DO�0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU LQ UKHXPDWRLG DUWKULWLV� HYLGHQFH
RI SURLQIODPPDWRU\ IXQFWLRQ DQG UHJXODWLRQ E\ JOXFRFRUWLFRLGV� $UWKULWLV 5KHXP�� Y� ��� Q� �� S�
�����������DJR�������
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/(,&$ %,26<67(06� 1RYROLQN SRO\PHU GHWHFWLRQ V\VWHPV � LQVWUXo}HV GH XWLOL]DomR�
'LVSRQtYHO HP�
KWWSV���VKRS�OHLFDELRV\VWHPV�FRP�HQ�JE�LKF�LVK�GHWHFWLRQ�V\VWHPV�SLG�QRYROLQN�SRO\PHU�GHWHFWLR
Q�V\VWHPV��$FHVVR�HP������������

/8(� +RQJTL HW DO� 0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)�� PHFKDQLVPV RI DFWLRQ DQG
UROH�LQ�GLVHDVH�0LFUREHV�,QIHFW�� Y�����Q�����S� ���������DEU�������

/8e� $OEHUWR HW DO� +RZ LPSRUWDQW LV GRQRU DJH" :RUOG - *DVWURHQWHURO�� Y� ��� Q� ��� S�
�����������MXQ�������

/,8� $QGLQJ HW DO� (DUO\ UHOHDVH RI PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU DIWHU OLYHU LVFKHPLD
DQG�UHSHUIXVLRQ�LQMXU\�LQ�UDWV� &\WRNLQH� Y����� Q�����S�����������MDQ�������

0$5,1� 9HURQLFD HW DO� +HSDWRF\WH�GHULYHG PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU PHGLDWHV
DOFRKRO�LQGXFHG OLYHU LQMXU\ LQ PLFH DQG SDWLHQWV� - +HSDWRO�� Y� ��� Q� �� S� ���������� QRY�
�����

0$=,/(6&8� /DXUD ,� HW DO� (DUO\ $OORJUDIW '\VIXQFWLRQ $IWHU /LYHU 7UDQVSODQWDWLRQ :LWK
'RQDWLRQ $IWHU &LUFXODWRU\ 'HDWK DQG %UDLQ 'HDWK *UDIWV� 'RHV WKH 'RQRU 7\SH 0DWWHU"
7UDQVSODQWDWLRQ�'LUHFW� Y�����Q�����S��H�����MXO� �����

0,1,67e5,2 '$ 6$Ò'(� 3RUWDULD Q� ������ GH �� GH RXWXEUR GH ����� $SURYD R 5HJXODPHQWR
7pFQLFR�GR�6LVWHPD�1DFLRQDO�GH�7UDQVSODQWHV��'LiULR�2ILFLDO�GD�8QLmR����������RXW�

0226%851(5 HW DO� (DUO\ $OORJUDIW '\VIXQFWLRQ ,QFUHDVHV +RVSLWDO $VVRFLDWHG &RVWV $IWHU
/LYHU 7UDQVSODQWDWLRQ²$ 3URSHQVLW\ 6FRUH±0DWFKHG $QDO\VLV� +HSDWRORJ\ &RPPXQLFDWLRQV�
Y�����Q�����S����������������

1$6&,0(172 *XLOKHUPH )� HW DO� 6L[WHHQ�<HDU &RKRUW RI /LYHU 7UDQVSODQWDWLRQ LQ WKH 1DWLRQDO
+HDOWK 6\VWHP LQ %UD]LO� $QDO\VLV RI ,PPXQRVXSSUHVVLRQ 0DLQWHQDQFH 7KHUDSLHV� )URQW�
3KDUPDFRO�� Y������Q�����������RXW�������



ÇÂ

1(9(6� '28*/$6 %� HW DO� 'LVIXQomR SULPiULD GR HQ[HUWR KHSiWLFR� GHILQLo}HV� FULWpULRV
GLDJQyVWLFRV�H�IDWRUHV�GH�ULVFR� (LQVWHLQ�� Y����� Q�����S����������������

12%5(� &DPLOD &� *� HW DO� 0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\ )DFWRU �0,)�� %LRORJLFDO
$FWLYLWLHV�DQG�5HODWLRQ�ZLWK�&DQFHU� 3DWKRO��2QFRO� 5HV�� Y������Q����S�����±�����DEU�������

2/7+2))� .LP 0� HW DO� 9DOLGDWLRQ RI D &XUUHQW 'HILQLWLRQ RI (DUO\ $OORJUDIW '\VIXQFWLRQ LQ
/LYHU 7UDQVSODQW 5HFLSLHQWV DQG $QDO\VLV RI 5LVN )DFWRUV� /LYHU WUDQVSODQWDWLRQ� Y� ��� Q� �� S�
���������DJR�������

3$1� (YHO\Q 7� HW DO� &ROG ,VFKHPLD 7LPH ,V DQ ,PSRUWDQW 5LVN )DFWRU IRU 3RVW±/LYHU 7UDQVSODQW
3URORQJHG�/HQJWK�RI�6WD\� /LYHU�7UDQVSODQWDWLRQ��Y� �����Q�����S�����±�����MXQ�������

5(*,6752 %5$6,/(,52 '( 75$163/$17(6� 'LPHQVLRQDPHQWR GRV WUDQVSODQWHV QR %UDVLO
H HP FDGD HVWDGR ����������� >LQWHUQHW@� 6mR 3DXOR� $VVRFLDomR %UDVLOHLUD GH 7UDQVSODQWH GH
ÏUJmRV� ����� 'LVSRQtYHO HP�
KWWSV���VLWH�DEWR�RUJ�EU�ZS�FRQWHQW�XSORDGV�������������BSRSXODFDRB��SGI � $FHVVR HP
�����������

5,1(//$� 0DU\ (� HW DO� %RG\ 0DVV ,QGH[ DV D 3UHGLFWRU RI +HSDWLF 6WHDWRVLV LQ /LYLQJ /LYHU
'RQRUV� /LYHU�7UDQVSODQWDWLRQ� Y�����Q�����S���������� PDLR�������

52'5,*8(6�),/+2� (GLVRQ 0�� )5$1.(� &ULVWLDQR $�� -81*(6� -RVp 5� 7UDQVSODQWH GH
ItJDGR H DORFDomR GRV yUJmRV QR %UDVLO� HQWUH 5DZOV H R XWLOLWDULVPR� &DG� 6D~GH 3~EOLFD� Y� ���
Q������H����������QRY�������

6$/9,$12� 0DUFLD (� HW DO� 'LVIXQomR H QmR IXQomR SULPiULD GR HQ[HUWR KHSiWLFR� UHYLVmR
LQWHJUDWLYD� 5HY�&RO�%UDV�&LU���Y� ����Q����S��H����� �����

6+$+%$=,� 1DUJHV� HW DO� 3UHVHUYDWLRQ�5HSHUIXVLRQ ,QMXU\ LQ 7LPH�=HUR /LYHU 1HHGOH %LRSVLHV
:LWK 6KRUW�7HUP 3RVW�WUDQVSODQWDWLRQ /DERUDWRU\ $OWHUDWLRQV� +HSDW 0RQ�� Y� ��� Q� �� S�
H�������MXQ�������



ÇÃ

6,%8/(6.<� /HQD HW DO� ,PSDFW RI &ROG ,VFKHPLD 7LPH RQ 2XWFRPHV RI /LYHU 7UDQVSODQWDWLRQ�
$�6LQJOH�&HQWHU�([SHULHQFH� $QQ�7UDQVSODQW� Y����� S����������DEU�������

6,/%(5+80(5� *HUG 5� &RPELQDWLRQ RI ([WHQGHG 'RQRU &ULWHULD DQG &KDQJHV LQ WKH 0RGHO
IRU (QG�6WDJH /LYHU 'LVHDVH 6FRUH 3UHGLFW 3DWLHQW 6XUYLYDO DQG 3ULPDU\ '\VIXQFWLRQ LQ /LYHU
7UDQVSODQWDWLRQ��$�5HWURVSHFWLYH�$QDO\VLV� 7UDQVSODQWDWLRQ� Y������S���������� �����

626$� 5HEHFFD HW DO� (DUO\ F\WRNLQH VLJQDWXUHV RI LVFKHPLD� UHSHUIXVLRQ LQMXU\ LQ KXPDQ
RUWKRWRSLF�OLYHU�WUDQVSODQWDWLRQ� -&,�,QVLJKW���Y� ���Q������S� H�������GH]�������

628=$� $GULDQH %� HW DO� 7KH FRVW RI DGXOW OLYHU WUDQVSODQWDWLRQ LQ D UHIHUUDO FHQWHU LQ 6RXWKHUQ
%UD]LO� $UT�*DVWURHQWHURO� Y������Q�����S���������� DEU�MXQ�������

6,5,9$7$1$8.6251� <� HW DO� 5HFLSLHQW DQG 3HULRSHUDWLYH 5LVN )DFWRUV $VVRFLDWHG :LWK
/LYHU 7UDQVSODQW *UDIW 2XWFRPHV� 7UDQVSODQWDWLRQ 3URFHHGLQJV� Y� ��� Q� �� S� ���±���� PDU�
�����

9$1 *2/(1� 5RZDQ )�� 9$1 *8/,.� 7KRPDV 0��� +(*(5� 0LFKDO� 7KH VWHULOH LPPXQH
UHVSRQVH GXULQJ KHSDWLF LVFKHPLD�UHSHUIXVLRQ� &\WRNLQH 	 *URZWK )DFWRU 5HYLHZV� Y� ��� Q� ��
S����±����MXQ�������

9$5*8(6(� )�� %8.+$5,� $� %�� 0$/+275$� 5� '� $� ,+& 3URILOHU� $Q 2SHQ 6RXUFH
3OXJLQ IRU WKH 4XDQWLWDWLYH (YDOXDWLRQ DQG $XWRPDWHG 6FRULQJ RI ,PPXQRKLVWRFKHPLVWU\ ,PDJHV
RI�+XPDQ�7LVVXH�6DPSOHV� 3/R6�21(� Y�����Q����H������ PDLR�������

:(,*$1'� .LOLDQ HW DO� ,VFKHPLD�5HSHUIXVLRQ ,QMXU\ LQ /LYHU 6XUJHU\ DQG 7UDQVSODQWDWLRQ�
3DWKRSK\VLRORJ\� +3%�6XUJ���S� ��������PDLR�������

:(673+$/� *ODXFR $� HW DO� 'LUHWUL]HV SDUD DYDOLDomR H YDOLGDomR GR SRWHQFLDO GRDGRU GH
yUJmRV�HP�PRUWH�HQFHIiOLFD��Y������Q�����S����������������

<$1*� :HLOL� HW DO� 1RYHO 7DUJHWV IRU 7UHDWLQJ ,VFKHPLD�5HSHUIXVLRQ ,QMXU\ LQ WKH /LYHU� ,QW� -�
0RO��6FL�� Y�����Q�����S��������DEU�������



ÇÄ

=$1&+(7� 0DUFXV 9� HW DO� 3RVW�UHSHUIXVLRQ OLYHU ELRSV\ DQG LWV YDOXH LQ SUHGLFWLQJ PRUWDOLW\
DQG JUDIW G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ� $%&' $UT %UDV &LU 'LJ�� Y� ��� Q� �� S�
���������MXO�VHW�������

=+$,� <XDQ HW DO� ,VFKDHPLD±UHSHUIXVLRQ LQMXU\ LQ OLYHU WUDQVSODQWDWLRQ²IURP EHQFK WR EHGVLGH�
1DW�5HY�*DVWURHQWHURO�+HSDWRO��Y������Q�����S����±��� IHY�������



ÇÅ

����$1(;26

$QH[R�����$SURYDomR�GR�&RPLWr�GH�eWLFD�HP�3HVTXLVD



ÇÆ
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ÇÈ



ÇÉ
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ÈÁ

$QH[R � � $UWLJR UHIHUHQWH DR SURMHWR GH SHVTXLVD H VHXV UHVXOWDGRV �HP IDVH GH FRUUHo}HV
RUWRJUiILFDV��

$1$/<6,6 2) 0$&523+$*( 0,*5$7,21 ,1+,%,725< )$&725 (;35(66,21
$1'�,6&+(0,$�5(3(5)86,21�,1-85<�,1�3267�5(3(5)86,21�/,9(5�%,236,(6

&DPLOD�*DEULHOD�;��GH�%ULWR���
1LNRODV�.��7KRPH���
)HUQDQGD�0DULD�)��2VyULR���
3DXOD�9��7��9LGLJDO���
$JQDOGR�6��/LPD����

� 'HSDUWPHQW RI 3DWKRORJ\� 6FKRRO RI 0HGLFLQH� )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV�
%HOR�+RUL]RQWH��0LQDV�*HUDLV��%UD]LO�
� 6FKRRO RI 0HGLFLQH� )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV� %HOR +RUL]RQWH� 0LQDV *HUDLV�
%UD]LO�
� +HSDWRORJ\ 6HUYLFH� +RVSLWDO GDV &OtQLFDV GD 8)0*� %HOR +RUL]RQWH� 0LQDV *HUDLV�
%UD]LO�
� 'HSDUWPHQW RI 6XUJHU\� 6FKRRO RI 0HGLFLQH� )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV� %HOR
+RUL]RQWH��0LQDV�*HUDLV��%UD]LO�

.H\ZRUGV� /LYHU WUDQVSODQWDWLRQ� HDUO\ DOORJUDIW G\VIXQFWLRQ� SULPDU\ QRQIXQFWLRQ�
WLPH�]HUR�ELRSVLHV��LPPXQRKLVWRFKHPLVWU\�



ÈÂ

$EEUHYLDWLRQV

$/3��$ONDOLQH�3KRVSKDWDVH
$/7��$ODQLQH�$PLQRWUDQVIHUDVH
$67��$VSDUWDWH�$PLQRWUDQVIHUDVH
%0,��%RG\�0DVV�,QGH[
**7��*DPPD�JOXWDP\O�7UDQVIHUDVH
+&&��+HSDWRFHOOXODU�&DUFLQRPD
,15��,QWHUQDWLRQDO�1RUPDOLVHG�5DWLR
,5,��,VFKHPLD�UHSHUIXVLRQ�,QMXU\
S$E��3RO\FORQDO�$QWLERG\
0(/'��0RGHO�IRU�(QG�6WDJH�/LYHU�'LVHDVH
0,)��0DFURSKDJH�0LJUDWLRQ�,QKLELWRU\�)DFWRU

7KH�DXWKRUV�GHFODUH�QR�FRQIOLFWV�RI�LQWHUHVW�

&RUUHVSRQGLQJ�DXWKRU�

&DPLOD�*DEULHOD�;��GH�%ULWR��0'
'HSDUWPHQW RI 3DWKRORJ\� 6FKRRO RI 0HGLFLQH� )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV� %HOR
+RUL]RQWH��0LQDV�*HUDLV��%UD]LO�
$Y��3URI��$OIUHGR�%DOHQD��������6DQWD�(ILJrQLD��%HOR�+RUL]RQWH���0*�������������%UDVLO
7�����������������
FDPLOD�[EULWR#JPDLO�FRP



ÈÃ

$EVWUDFW

3ULPDU\ JUDIW G\VIXQFWLRQ LV RQH RI WKH PRVW IHDUHG FRPSOLFDWLRQV IROORZLQJ OLYHU
WUDQVSODQWDWLRQ� EHLQJ DVVRFLDWHG ZLWK SRRUHU JUDIW DQG SDWLHQW RXWFRPHV� SURORQJHG
OHQJWK RI KRVSLWDO VWD\ DQG DQ LQFUHDVH LQ WUDQVSODQWDWLRQ FRVWV� ,VFKHPLD�UHSHUIXVLRQ
LQMXU\ �,5,� LV WKRXJKW WR EH WKH SDWKRORJLFDO HYHQW EHKLQG SULPDU\ JUDIW G\VIXQFWLRQ�
0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)� LV D SUR�LQIODPPDWRU\ F\WRNLQH ZKLFK KDV
EHHQ VWXGLHG LQ PDQ\ LQIODPPDWRU\ DQG DXWRLPPXQH GLVHDVHV� FDQFHU� DOORJUDIW UHMHFWLRQ
DQG LQ ,5, LQ OLYHU DOORJUDIWV� 7KH DLP RI WKLV VWXG\ ZDV WR LQYHVWLJDWH 0,) H[SUHVVLRQ LQ
SRVW�UHSHUIXVLRQ ELRSVLHV IURP KXPDQ OLYHU DOORJUDIWV DQG FRUUHODWH ZLWK SUHVHQFH DQG
VHYHULW\ RI ,5, DQG ZLWK FOLQLFDO SHULRSHUDWLYH GDWD� ��� OLYHU DOORJUDIW SRVW�UHSHUIXVLRQ
ELRSVLHV IURP SDWLHQWV ZKR XQGHUZHQW OLYHU WUDQVSODQWDWLRQ EHWZHHQ ���� DQG ���� DW
+RVSLWDO GDV &OtQLFDV IURP )HGHUDO 8QLYHUVLW\ RI 0LQDV *HUDLV ZHUH UHYLHZHG DQG
FDWHJRULVHG UHJDUGLQJ WKH SUHVHQFH DQG VHYHULW\ RI ,5, DQG VWHDWRVLV DQG VXEPLWWHG WR
VLQJOH LPPXQRVWDLQLQJ WR 0,) �DE������� ,PPXQRKLVWRFKHPLFDO H[SUHVVLRQ IRU 0,) ZDV
TXDQWLILHG E\ DSSO\LQJ WKH ,+& 3URILOHU SOXJLQ RQ WKH ,PDJH- )LML VRIWZDUH RQ WKH GLJLWLVHG
VOLGHV� 0HGLFDO UHFRUGV IURP WKH SDWLHQWV ZHUH UHYLVHG WR FROOHFW SHULRSHUDWLYH DQG
FOLQLFDO GDWD� 0,) SRVLWLYH H[SUHVVLRQ ZDV FRUUHODWHG ZLWK QR ,5, RU PLOG ,5, RQ WKH
KLVWRORJLFDO DVVHVVPHQW �3  ����� 25� ������ ��� &, ������������� 1RQH RI WKH VWXGLHG
YDULDEOHV ZDV DVVRFLDWHG ZLWK UHWUDQVSODQWDWLRQ RU GHDWK ZLWKLQ �� GD\V RI WKH
WUDQVSODQW� 2XU ILQGLQJV VXJJHVW WKDW PRGHUDWH WR VHYHUH ,5, LV UHODWHG WR D UDSLG 0,)
UHOHDVH LQWR WKH FLUFXODWLRQ RU DOORJUDIW HIIOXHQW� ZKLFK UHVXOWV LQ D ZHDNHU LQWHQVLW\ RI WKH
LPPXQRVWDLQ�RQ�WKH�WLVVXH�



ÈÄ

,QWURGXFWLRQ

7KH JUHDW LPEDODQFH EHWZHHQ WKH QXPEHU RI DYDLODEOH OLYHUV DQG WKH LQFUHDVLQJ
WUDQVSODQW ZDLWLQJ OLVWV DOO RYHU WKH ZRUOG KDV OHG WR WKH XWLOLVDWLRQ RI JUDIWV IURP H[WHQGHG
FULWHULD GRQRUV� $OWKRXJK WKH RXWFRPHV DUH PRVWO\ HQFRXUDJLQJ� WKHUH LV DQ LQFUHDVHG
ULVN RI FRPSOLFDWLRQV� LQFOXGLQJ SULPDU\ DOORJUDIW G\VIXQFWLRQ� OHDGLQJ WR ORQJHU VWD\ LQ WKH
KRVSLWDO��LQFUHDVHG�WUDQVSODQWDWLRQ�FRVWV�DQG�UHWUDQVSODQWDWLRQ�LQ�UDUH�FDVHV�����

,VFKHPLD UHSHUIXVLRQ LQMXU\ �,5,�� FDXVHG E\ JUDIW SURFXUHPHQW DQG VWRUDJH� LV WKRXJKW WR
EH WKH SULPDU\ HYHQW EHKLQG SULPDU\ DOORJUDIW G\VIXQFWLRQ� 2QH RI WKH PRVW SUHFLVH
PHWKRGV WR HYDOXDWH ,5, LQ WKH OLYHU DOORJUDIWV LV WKURXJK D SRVW�UHSHUIXVLRQ ELRSV\� ZKLFK
VKRZV DQ DFXWH LQIODPPDWRU\ LQILOWUDWH� KHSDWRF\WH GURSRXW� FRDJXODWLRQ QHFURVLV DQG
EDOORRQLQJ�������

6RPH VWXGLHV KDYH IRXQG DQ DVVRFLDWLRQ EHWZHHQ WKH SUHVHQFH RI VHYHUH ,5, LQ WKH
SRVW�UHSHUIXVLRQ OLYHU ELRSV\ DQG ZRUVH WUDQVSODQW RXWFRPHV� 7KH SUHVHQFH RI VHYHUH
,5, ZDV FRUUHODWHG ZLWK LQFUHDVHG UDWHV RI HDUO\ DOORJUDIW G\VIXQFWLRQ� SULPDU\
QRQIXQFWLRQ DQG UHWUDQVSODQWDWLRQ DQG ZLWK SRRUHU VKRUW WHUP DQG ORQJ WHUP JUDIW VXUYLYDO
UDWHV�����������

0DFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU �0,)� LV D SUR�LQIODPPDWRU\ F\WRNLQH ZLWK
FRXQWHU�UHJXODWRU\ VWHURLG DFWLYLW\ ��� ZKLFK KDV EHHQ VWXGLHG LQ OLYHU GLVHDVHV� VXFK DV
DXWRLPPXQH KHSDWLWLV� SULPDU\ ELOLDU\ FKRODQJLWLV ���� DOFRKROLF OLYHU GLVHDVH ��� DQG
QRQDOFRKROLF IDWW\ OLYHU GLVHDVH ���� DQG KDV DOVR EHHQ LPSOLFDWHG LQ WKH SDWKRJHQHVLV RI
PDQ\�LQIODPPDWRU\�GLVHDVHV�DQG�DOORJUDIW�UHMHFWLRQ������

0,) ZDV DOVR IRXQG WR EH UHOHDVHG E\ KXPDQ DQG UDW OLYHU DOORJUDIWV LQWR WKH FLUFXODWLRQ
DQG WKH HIIOXHQW LQ UHVSRQVH WR ,5,� ,Q D VWXG\ E\ %DURQ�6WHIDQLDN HW DO� ������ LW ZDV
DOVR IRXQG WKDW JUDIWV UHOHDVH 0,) SURSRUWLRQDOO\ WR WKH GHJUHH RI KHSDWRFHOOXODU GDPDJH
���������

&RQVLGHULQJ WKH DVVRFLDWLRQ RI ,5, DQG SULPDU\ JUDIW G\VIXQFWLRQ ZLWK ZRUVH RXWFRPHV
SRVW OLYHU WUDQVSODQWDWLRQ DQG WKH SRWHQWLDO RI 0,) DV DQ XVHIXO ELRPDUNHU RI WKHVH
FRQGLWLRQV� ZH SHUIRUPHG WKLV VWXG\� 2XU DLP ZDV WR LQYHVWLJDWH 0,) H[SUHVVLRQ LQ
SRVW�UHSHUIXVLRQ ELRSVLHV IURP KXPDQ OLYHU DOORJUDIWV DQG FRUUHODWH ZLWK SUHVHQFH DQG
VHYHULW\�RI�,5,�DQG�ZLWK�FOLQLFDO�SHULRSHUDWLYH�GDWD�



ÈÅ



ÈÆ

0DWHULDOV�DQG�PHWKRGV

��� DUFKLYHG SRVW�UHSHUIXVLRQ ELRSVLHV IURP SDWLHQWV ZKR XQGHUZHQW OLYHU
WUDQVSODQWDWLRQ EHWZHHQ ���� DQG ���� DW &OLQLFV +RVSLWDO IURP )HGHUDO 8QLYHUVLW\ RI
0LQDV *HUDLV ZHUH DVVHVVHG DFFRUGLQJ WR WKH SUHVHQFH RI ,5,� 7KH SDUDPHWHUV XVHG WR
GLDJQRVH DQG JUDGH ,5, ZHUH WKH QHXWURSKLOLF LQILOWUDWH �DV VLQJOH FHOO LQ VLQXVRLGV RU LQ
FOXVWHUV�� DSRSWRVLV� DQG KHSDWRF\WH FHOO GURSRXW� DV GHVFULEHG E\ $OL HW DO� ������� 7KH
ELRSVLHV ZHUH DOVR FDWHJRULVHG UHJDUGLQJ WKH SUHVHQFH DQG GHJUHH RI VWHDWRVLV DV
IROORZV� ���� DEVHQW RU PLQLPDO VWHDWRVLV� �� WR ��� PLOG VWHDWRVLV� ��� WR ���
PRGHUDWH�VWHDWRVLV�DQG�PRUH�WKDQ�����VHYHUH�VWHDWRVLV�
%LRSVLHV ZLWK LQVXIILFLHQW PDWHULDO WR EH VXEPLWWHG WR LPPXQRKLVWRFKHPLFDO VWXG\� ZLWK
DGGLWLRQDO�KLVWRSDWKRORJLFDO�ILQGLQJV�
0HGLFDO UHFRUGV IURP WKH VHOHFWHG SDWLHQWV ZHUH UHYLHZHG WR FROOHFW GHPRJUDSKLF DQG
FOLQLFDO GDWD� LQFOXGLQJ FROG LVFKHPLD WLPH� DHWLRORJ\ RI OLYHU GLVHDVH� GRQRU LQIRUPDWLRQ�
KRVSLWDO OHQJWK RI VWD\ DQG UHWUDQVSODQWDWLRQ RU GHDWK ZLWKLQ �� GD\V SRVW WUDQVSODQW�
0(/' VFRUH ZDV FDOFXODWHG IURP WKH ODVW VHW RI ODERUDWRU\ GDWD DYDLODEOH� ZLWKRXW
FRUUHFWLRQ IRU GLDO\VLV RU H[FHSWLRQ SRLQWV IRU WXPRXU VL]H� 3DWLHQWV \RXQJHU WKDQ ��
\HDUV ROG� ZLWK PRUH WKDQ RQH WUDQVSODQW RU ZLWK LQVXIILFLHQW FOLQLFDO GDWD ZHUH H[FOXGHG
IURP�WKH�VWXG\�
6LQJOH LPPXQRVWDLQLQJ XVLQJ D UDEELW SRO\FORQDO DQWLERG\ �S$E� WR 0,) �DE������
$EFDP� &DPEULGJH� 8.� ZDV SHUIRUPHG RQ ���P SDUDIILQ VHFWLRQV RI IRUPDOLQ�IL[HG
WLVVXH� %ULHIO\� VHFWLRQV ZHUH GHZD[HG DQG K\GUDWHG� 1H[W� DQWLJHQ UHWULHYDO ZDV
SHUIRUPHG E\ KHDWLQJ WKH VHFWLRQV DW ���& LQ WKH ('7$ EXIIHU �S+ ���� XVLQJ D VWHDPHU�
7KHQ� VHFWLRQV ZHUH WUHDWHG IRU �� PLQXWHV ZLWK D SHUR[LGH EORFN �1RYROLQN�� /HLFD
%LRV\VWHPV� IROORZHG E\ D SURWHLQ EORFN �1RYROLQN�� /HLFD %LRV\VWHPV�� 6HFWLRQV ZHUH
LQFXEDWHG ZLWK DQWL�0,) SRO\FORQDO DQWLERG\ ������ GLOXWLRQ� IRU �K DQG WKHQ ZHUH
VXEPLWWHG WR D SRVW�SULPDU\ EORFN� IROORZHG E\ LQFXEDWLRQ ZLWK WKH SRO\PHU �1RYROLQN��
/HLFD %LRV\VWHPV� IRU �� PLQXWHV DQG ILQDOO\ GHYHORSHG ZLWK ����GLDPLQREHQ]LGLQH
VXEVWUDWH�FKURPRJHQ WR SURGXFH D EURZQ�FRORUHG SUHFLSLWDWH DW WKH DQWLJHQ VLWH�
6DPSOHV ZHUH FRXQWHUVWDLQHG ZLWK KHPDWR[\OLQ �1RYROLQN�� /HLFD %LRV\VWHPV� IRU �
PLQXWHV� 6OLGHV ZHUH YLVXDOLVHG DQG GLJLWLVHG XVLQJ D VOLGH VFDQQHU ��'+LVWHFK /WG��
%XGDSHVW��+XQJDU\��
,PPXQRKLVWRFKHPLFDO H[SUHVVLRQ RI 0,) ZDV TXDQWLILHG E\ XVLQJ WKH ,+& 3URILOHU SOXJLQ
RQ WKH ,PDJH- )LML VRIWZDUH �YHUVLRQ ���� :6 5DVEDQG� 1DWLRQDO ,QVWLWXWH RI +HDOWK�
%HWKHVGD� 0'�� )LYH DUHDV RI LQWHUHVW IURP HDFK VOLGH ZHUH SKRWRJUDSKHG E\ D
KLVWRSDWKRORJLVW WR EH DQDO\VHG E\ WKH VRIWZDUH� ZKLFK FODVVLILHG WKH H[SUHVVLRQ DV
QHJDWLYH� ORZ SRVLWLYH� SRVLWLYH RU KLJK SRVLWLYH� DFFRUGLQJ WR DQ DOJHEUDLF IRUPXOD WKDW
WDNHV LQWR DFFRXQW WKH QXPEHU RI SL[HOV LQ D ]RQH� WKH VFRUH RI WKH ]RQH DQG WKH WRWDO
QXPEHU RI SL[HOV LQ DQ LPDJH ����� 7KH PRGH IRU HDFK VOLGH VFRUH ZDV FDOFXODWHG WR \LHOG



ÈÇ

D ILQDO H[SUHVVLRQ VFRUH� ,Q WKH FDVH LW ZDV QRW SRVVLEOH WR FDOFXODWH D PRGH� D
KLVWRSDWKRORJLVW�VHOHFWHG�EHWZHHQ�WKH�WZR�PRVW�IUHTXHQW�VFRUHV�JLYHQ�E\�WKH�VRIWZDUH�
7KH VWDWLVWLFDO DQDO\VLV ZDV SHUIRUPHG XVLQJ 6366 6WDWLVWLFV �,%0 &RUS�� 9HUVLRQ �����
$UPRQN� 1<��� &RQWLQXRXV YDULDEOHV DUH H[SUHVVHG DV PHGLDQV DQG LQWHUTXDUWLOH UDQJHV�
&DWHJRULFDO YDULDEOHV DUH H[SUHVVHG DV DEVROXWH DQG UHODWLYH IUHTXHQFLHV� 7KH
0DQQ�:KLWQH\ WHVW DQG &KL�VTXDUH RU )LVKHU
V WHVW ZHUH SHUIRUPHG LQ WKH XQLYDULDWH
DQDO\VLV� 7KH YDULDEOHV ZKLFK SUHVHQWHG 3 � ���� ZHUH WHVWHG LQ WKH PXOWLYDULDWH
DQDO\VLV E\ WKH 3RLVVRQ UHJUHVVLRQ PRGHO RU ORJLVWLF UHJUHVVLRQ� 3 � ���� ZDV
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�
7KLV UHWURVSHFWLYH REVHUYDWLRQDO VWXG\ ZDV DSSURYHG E\ WKH LQVWLWXWLRQDO HWKLFV
FRPPLWWHH��UHIHUHQFH�QXPEHU�&$$(������������������������



ÈÈ

5HVXOWV

��� SDWLHQWV ZHUH VHOHFWHG DQG KDG WKHLU ELRSVLHV DQDO\VHG DQG VXEPLWWHG WR WKH
LPPXQRKLVWRFKHPLFDO�VWXG\�
7KH�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�UHFHSWRUV�DQG�GRQRUV�DUH�LOOXVWUDWHG�LQ�7DEOH���



ÈÉ

7DEOH�����'HPRJUDSKLF�GDWD�RI�WKH�VWXG\�SRSXODWLRQ
9DULDEOH 1 9DOXH

5HFHSWRU�DJH��\HDUV� ��� ���������

6H[ ���

0��Q���� ��������

)��Q���� ��������

0(/'�VFRUH �� ��������

$HWLRORJ\�RI�OLYHU�GLVHDVH ���

$OFRKROLF�FLUUKRVLV��Q���� ����������

$XWRLPPXQH�KHSDWLWLV��Q���� ��������

9LUDO�KHSDWLWLV��Q���� ����������

&U\SWRJHQLF��Q���� ����������

2WKHU��Q���� ����������

+HSDWRFHOOXODU�FDUFLQRPD ���

1R��Q���� ����������

<HV��Q���� ����������

'RQRU�DJH��\HDUV� �� ���������

'RQRU�VHUXP�FUHDWLQLQH��PJ�G/� �� ����������

'RQRU�%0,��NJ�P�� �� ������������

&ROG�LVFKHPLF�WLPH��PLQ� �� ��������������

/HQJWK�RI�KRVSLWDO�VWD\��GD\V� �� �����������

2WKHU�HWLRORJLHV�LQFOXGH�FKRODQJLRSDWKLHV��YDVFXODU�DQG�JHQHWLF�GLVHDVHV�



ÈÊ

7KH UHVXOWV RI WKH ,5, DVVHVVPHQW RQ SRVW�UHSHUIXVLRQ ELRSVLHV ZHUH DV IROORZV� QR ,5,
�1  ��� ������ PLOG ,5, �1  ��� ������� PRGHUDWH ,5, �1  ��� ������� VHYHUH ,5, �1  
�� ������ 7KH ELRSVLHV ZHUH FDWHJRULVHG UHJDUGLQJ WKH SUHVHQFH RI VWHDWRVLV DV IROORZV�
VWHDWRVLV DEVHQW RU PLQLPDO �1  ��� ������� PLOG VWHDWRVLV �1  ��� ������ PRGHUDWH
VWHDWRVLV �1  �� ������ VHYHUH VWHDWRVLV �1  �� ������ 8QLYDULDWH DQDO\VHV ZHUH XVHG
WR DVVHVV WKH UHODWLRQVKLS EHWZHHQ WKH VHYHULW\ RI ,5, DQG GRQRU RU UHFLSLHQW IHDWXUHV�
7KH FDWHJRULHV PRGHUDWH ,5, DQG VHYHUH ,5, ZHUH JURXSHG IRU WKLV SXUSRVH� 7KH UHVXOWV
RI�WKH�XQLYDULDWH�DQDO\VHV�DUH�GLVSOD\HG�RQ�7DEOH���



ÉÁ

7DEOH�����5HODWLRQVKLS�EHWZHHQ�VHYHULW\�RI�,5,�DQG�GRQRU�DQG�UHFLSLHQW�IHDWXUHV
9DULDEOH 1 $EVHQW�RU�PLOG�,5, 0RGHUDWH�RU

VHYHUH�,5,

3 YDOXH

5HFHSWRU�DJH��\HDUV� ��� ������� ��������� �����

6H[ ��� �����

0��Q���� ��������� ���������

)��Q���� ��������� ���������

$HWLRORJ\�RI�OLYHU�GLVHDVH ��� �����

$OFRKROLF�FLUUKRVLV��Q���� ��������� ��������

$XWRLPPXQH�KHSDWLWLV��Q���� ������� ��������

9LUDO�KHSDWLWLV��Q���� ��������� ��������

&U\SWRJHQLF��Q���� ��������� ��������

2WKHUV��Q���� ��������� ��������

0(/'�VFRUH �� ������ ���������� �����

+HSDWRFHOOXODU�FDUFLQRPD ��� �����

1R��Q���� ��������� ���������

<HV��Q���� ��������� �������

6WHDWRVLV ��� �����

$EVHQW�RU�PLQLPDO��Q���� ��������� ���������

0LOG��Q���� ������� ��������

0RGHUDWH��Q���� ������� �����

6HYHUH��Q���� ������� �����

'RQRU�DJH��\HDUV� �� ������� ������� �����



ÉÂ

9DULDEOH 1 $EVHQW�RU�PLOG�,5, 0RGHUDWH�RU

VHYHUH�,5,

3 YDOXH

'RQRU�VHUXP�FUHDWLQLQH��PJ�G/� �� ���������� ����������� �����

'RQRU�%0,��NJ�P�� �� ����������� ������������ �����

&ROG�LVFKHPLF�WLPH��PLQ� �� ��������� ������������� �����

+RVSLWDO�OHQJWK�RI�VWD\��GD\V� �� ��������� ��������� �����

2WKHU�HWLRORJLHV�LQFOXGH�FKRODQJLRSDWKLHV��YDVFXODU�DQG�JHQHWLF�GLVHDVHV�



ÉÃ

0,) H[SUHVVLRQ ZDV PRUH LQWHQVH LQ WKH KHSDWRF\WHV� EXW FRXOG EH VHHQ LQ WKH ELOLDU\
HSLWKHOLXP DQG LQIODPPDWRU\ FHOO LQILOWUDWH �)LJXUH ��� 0RVW FDVHV ZHUH FDWHJRULVHG DV
ORZ SRVLWLYH H[SUHVVLRQ �1  ��� ������� �� FDVHV ������� KDG D SRVLWLYH H[SUHVVLRQ
DQG RQO\ � ������ ZHUH QHJDWLYH� 1R FDVHV KDG D KLJK SRVLWLYH H[SUHVVLRQ FDWHJRULVHG
E\ WKH VRIWZDUH� 8QLYDULDWH DQG PXOWLYDULDWH DQDO\VHV ZHUH SHUIRUPHG WR DVVHVV WKH
UHODWLRQVKLS EHWZHHQ WKH LQWHQVLW\ RI 0,) H[SUHVVLRQ DQG GRQRU IHDWXUHV� UHFLSLHQW
IHDWXUHV DQG WKH SUHVHQFH DQG VHYHULW\ RI ,5, DQG VWHDWRVLV� 7KH QHJDWLYH FDVHV ZHUH
JURXSHG ZLWK WKH ORZ SRVLWLYH FDVHV IRU WKLV SXUSRVH� 7KH UHVXOWV RI WKH XQLYDULDWH
DQDO\VHV�DUH�GHSLFWHG�RQ�7DEOH���



ÉÄ

7DEOH � � 5HODWLRQVKLS EHWZHHQ 0,) H[SUHVVLRQ DQG GRQRU DQG UHFLSLHQW IHDWXUHV DQG
SUHVHQFH�DQG�VHYHULW\�RI�,5,

9DULDEOH 1 0,)�H[SUHVVLRQ

QHJDWLYH�RU�ORZ

SRVLWLYH

0,)�H[SUHVVLRQ

SRVLWLYH

3

YDOXH

5HFHSWRU�DJH��\HDUV� ��� ������� ��������� �����

6H[ ��� �����

0��Q���� ���������� ����������

)��Q���� ���������� ����������

$HWLRORJ\�RI�OLYHU�GLVHDVH ��� �����

$OFRKROLF�FLUUKRVLV��Q���� ��������� ���������

$XWRLPPXQH�KHSDWLWLV��Q���� �������� �������

9LUDO�KHSDWLWLV��Q���� ��������� ���������

&U\SWRJHQLF��Q���� ��������� ��������

2WKHUV��Q���� ������ ��������

0(/'�VFRUH �� ������ ������� �����

+HSDWRFHOOXODU�FDUFLQRPD ��� ���

1R��Q���� ��������� ���������

<HV��Q���� �������� ��������

,5, ��� �����

$EVHQW�WR�PLOG��Q���� ��������� ���������

0RGHUDWH�WR�VHYHUH��Q���� ��������� ��������

6WHDWRVLV ��� ���



ÉÅ

9DULDEOH 1 0,)�H[SUHVVLRQ

QHJDWLYH�RU�ORZ

SRVLWLYH

0,)�H[SUHVVLRQ

SRVLWLYH

3

YDOXH

$EVHQW�RU�PLQLPDO��Q���� ��������� ���������

0LOG��Q���� �������� �������

0RGHUDWH��Q���� ������� �����

6HYHUH��Q���� ������� �����

'RQRU�DJH��\HDUV� �� ������� ������������ �����

'RQRU�VHUXP�FUHDWLQLQH��PJ�G/� �� ���������� ���������� �����

'RQRU�%0,��NJ�P�� �� ������������ ������������ �����

&ROG�LVFKHPLF�WLPH��PLQ� �� ��������������� ��������������� �����

+RVSLWDO�OHQJWK�RI�VWD\��GD\V� �� ������� ��������� �����

2WKHU�HWLRORJLHV�LQFOXGH�FKRODQJLRSDWKLHV��YDVFXODU�DQG�JHQHWLF�GLVHDVHV�



ÉÆ

7KH 3RLVVRQ UHJUHVVLRQ PRGHO ZDV XVHG WR VWXG\ WKH FRUUHODWLRQ EHWZHHQ WKH YDULDEOHV
ZKLFK KDG 3 � ���� DQG 0,) H[SUHVVLRQ� 7KH YDULDEOHV 0(/' VFRUH DQG FROG LVFKHPLF
WLPH ZHUH H[FOXGHG IURP WKLV VWHS EHFDXVH RI WKHLU KLJK QXPEHU RI PLVVLQJ REVHUYDWLRQV�
7KH PXOWLYDULDWH DQDO\VLV VKRZHG WKDW DEVHQW RU PLOG ,5, ZHUH VLJQLILFDQWO\ FRUUHODWHG
ZLWK�SRVLWLYH�0,)�H[SUHVVLRQ��3  �������25�������� ����&,��������������

5HJDUGLQJ WKH HYHQW RI GHDWK RU UHWUDQVSODQWDWLRQ ZLWKLQ �� GD\V RI WKH WUDQVSODQW� WKLV
ZDV REVHUYHG LQ RQO\ �� SDWLHQWV ������� 8QLYDULDWH DQG PXOWLYDULDWH DQDO\VHV ZHUH
SHUIRUPHG WR LGHQWLI\ WKH UHODWLRQVKLS EHWZHHQ WKLV RXWFRPH DQG GRQRU DQG UHFLSLHQW
IHDWXUHV� KLVWRORJLFDO ILQGLQJV DQG 0,) H[SUHVVLRQ� 1RQH RI WKH VWXGLHG YDULDEOHV VKRZHG
D�VLJQLILFDQW�DVVRFLDWLRQ��DV�VHHQ�RQ�7DEOH���



ÉÇ

7DEOH � � 5HODWLRQVKLS EHWZHHQ WKH RFFXUUHQFH RI GHDWK RU UHWUDQVSODQWDWLRQ ZLWKLQ ��
GD\V SRVW WUDQVSODQW DQG GRQRU DQG UHFLSLHQW IHDWXUHV� KLVWRORJLFDO ILQGLQJV DQG 0,)
H[SUHVVLRQ

9DULDEOH 1 'HDWK�RU�UHWUDQVSODQWDWLRQ�ZLWKLQ���

GD\V

3

YDOXH

1R <HV

5HFHSWRU�DJH��\HDUV� �� ������������ ��������� �����

6H[ �� �����

0��Q���� ��������� ��������

)��Q���� ��������� ��������

$HWLRORJ\�RI�OLYHU�GLVHDVH �� �����

$OFRKROLF�FLUUKRVLV��Q���� ��������� ��������

$XWRLPPXQH�KHSDWLWLV��Q���� ������� ��������

9LUDO�KHSDWLWLV��Q���� ��������� ��������

&U\SWRJHQLF��Q���� ��������� ��������

2WKHUV��Q���� ��������� ��������

0(/'�VFRUH �� �������� �������� �����

+HSDWRFHOOXODU�FDUFLQRPD �� ���

1R��Q���� ��������� ��������

<HV��Q���� ��������� ��������

,5, �� �����

$EVHQW�WR�PLOG��Q���� ��������� ��������



ÉÈ

9DULDEOH 1 'HDWK�RU�UHWUDQVSODQWDWLRQ�ZLWKLQ���

GD\V

3

YDOXH

1R <HV

0RGHUDWH�WR�VHYHUH��Q���� ��������� ��������

6WHDWRVLV �� �����

$EVHQW�RU�PLQLPDO��Q���� ��������� ����������

0LOG��Q���� ��������� �

0RGHUDWH��Q���� ������� �

6HYHUH��Q���� ������� �

0,)�H[SUHVVLRQ �� �����

1HJDWLYH RU ORZ SRVLWLYH� Q

���

��������� ��������

3RVLWLYH��Q���� ��������� ��������

'RQRU�DJH��\HDUV� �� ������� ����������� �����

'RQRU�VHUXP�FUHDWLQLQH��PJ�G/� �� ��������� ���������� �����

'RQRU�%0,��NJ�P�� �� ������������ ������������ �����

&ROG�LVFKHPLF�WLPH��PLQ� �� �������������� �������������� �����

2WKHU�HWLRORJLHV�LQFOXGH�FKRODQJLRSDWKLHV��YDVFXODU�DQG�JHQHWLF�GLVHDVHV�



ÉÉ

'LVFXVVLRQ

$OWKRXJK 0,) H[SUHVVLRQ KDV EHHQ UHSRUWHG WR EH LQFUHDVHG LQ PDQ\ LQIODPPDWRU\ DQG
DXWRLPPXQH GLVHDVHV� VXFK DV DXWRLPPXQH KHSDWLWLV� SULPDU\ ELOLDU\ FKRODQJLWLV DQG
DOFRKROLF�KHSDWLWLV��IHZ�VWXGLHV�KDYH�LQYHVWLJDWHG�0,)�H[SUHVVLRQ�LQ�,5,��������

/LX HW DO� ������ SHUIRUPHG D VWXG\ WR LQYHVWLJDWH 0,)
V UROH DV D PDUNHU RI
KHSDWRFHOOXODU GDPDJH LQ FROG DQG ZDUP LVFKHPLD LQ UDWV� 7KH\ IRXQG DQ LQFUHDVHG
H[SUHVVLRQ LQ WKH JUDIWV � KRXUV DQG �� KRXUV DIWHU UHSHUIXVLRQ� ,QWHUHVWLQJO\� WKHUH ZDV
QRW�D�VLJQLILFDQW�LQFUHDVH�LQ�0,)�SURWHLQ�H[SUHVVLRQ����PLQXWHV�DIWHU�UHSHUIXVLRQ������

%DURQ�6WHIDQLDN HW DO� ������ PHDVXUHG WKH FRQFHQWUDWLRQ RI 0,) LQ WKH HIIOXHQWV RI OLYHU
JUDIWV DQG LQ WKH VHUXP RI UHFLSLHQWV� &RQFHQWUDWLRQV RI 0,) ZHUH GLUHFWO\ FRUUHODWHG WR
WKH FRQFHQWUDWLRQV RI KHSDWRFHOOXODU LQMXU\ PDUNHUV� VXJJHVWLQJ WKDW KXPDQ JUDIWV
UHOHDVH 0,) SURSRUWLRQDOO\ WR WKH GHJUHH RI KHSDWRFHOOXODU GDPDJH� 0,) FRQFHQWUDWLRQV
LQ WKH HIIOXHQW DQG VHUXP �� PLQXWHV DIWHU UHSHUIXVLRQ ZHUH DOVR JUHDWHU LQ SDWLHQWV ZKR
GHYHORSHG�($'������

2XU VWXG\ VRXJKW WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ 0,) H[SUHVVLRQ DQG KLVWRORJLFDO
,5, LQ SRVW UHSHUIXVLRQ ELRSVLHV RI KXPDQ OLYHU JUDIWV� 2XU ILQGLQJV SRLQW WR D QHJDWLYH
FRUUHODWLRQ EHWZHHQ 0,) H[SUHVVLRQ DQG ,5, VHYHULW\ RQ WKH SRVW UHSHUIXVLRQ ELRSV\�
PHDQLQJ WKDW ELRSVLHV ZKR SUHVHQWHG PRGHUDWH WR VHYHUH ,5, KLVWRORJLFDOO\ VKRZHG
ZHDNHU 0,) VWDLQLQJ� 7KLV FRXOG EH UHODWHG WR WKH IDFW WKDW 0,) LV VWRUHG LQ LQWUDFHOOXODU
SRROV ZKLFK DUH UDSLGO\ GHSOHWHG DIWHU D VWLPXOXV� 2XU K\SRWKHVLV LV WKDW PRGHUDWH WR
VHYHUH ,5, LV D WULJJHU WR D UDSLG 0,) UHOHDVH IURP WKH DOORJUDIW WR WKH HIIOXHQW DQG WKH
FLUFXODWLRQ� UHVXOWLQJ LQ OHVV H[SUHVVLRQ LGHQWLILHG RQ WKH WLVVXH ELRSVLHG DIWHU WKLV
SKHQRPHQRQ� 7R IXUWKHU FODULI\ 0,)
V UROH LQ ,5,� ZH EHOLHYH WKDW PRUH VWXGLHV FRPSDULQJ
LWV�FRQFHQWUDWLRQ�LQ�ERWK�WKH�DOORJUDIW�DQG�FLUFXODWLRQ�DQG�RQ�WKH�WLVVXH�DUH�ZDUUDQWHG�

5HJDUGLQJ WKH FOLQLFDO DQG SHULRSHUDWLYH GDWD FROOHFWHG LQ RXU VWXG\� ZH VHOHFWHG WKH
YDULDEOHV DFFRUGLQJ WR WKHLU UHODWLRQVKLS ZLWK ,5, DQG SULPDU\ JUDIW G\VIXQFWLRQ �3*'�
UHSRUWHG LQ WKH OLWHUDWXUH� 3*' ZDV PHDVXUHG LQGLUHFWO\ LQ RXU VDPSOH DV WKH RFFXUUHQFH
RI�UHWUDQVSODQWDWLRQ�RU�GHDWK�ZLWKLQ����GD\V�SRVW�WUDQVSODQWDWLRQ�

3ULPDU\ JUDIW G\VIXQFWLRQ FDQ PDQLIHVW FOLQLFDOO\ DV WZR GLIIHUHQW FRQGLWLRQV� HDUO\
DOORJUDIW G\VIXQFWLRQ �($'�� ZKLFK LV GHILQHG LQ WKH OLWHUDWXUH E\ WHPSRUDU\ FOLQLFDO DQG
ELRFKHPLFDO GHUDQJHPHQWV WKDW SRLQW WR D SRRUO\ IXQFWLRQLQJ JUDIW� DQG SULPDU\
QRQIXQFWLRQ �31)�� ZKLFK LV GHILQHG LQ PRVW VWXGLHV DV �JUDIW IDLOXUH� RU �JUDIW IXQFWLRQ
LQFRPSDWLEOH�ZLWK�OLIH��DQG�UHTXLUHV�LPPHGLDWH�UHWUDQVSODQWDWLRQ������



ÉÊ

0DQ\ VWXGLHV KDYH VRXJKW WR LGHQWLI\ ULVN IDFWRUV IRU WKHVH FOLQLFDO HQWLWLHV� 7KRVH ULVN
IDFWRUV LGHQWLILHG VR IDU LQFOXGH GRQRU DQG UHFLSLHQW IHDWXUHV DQG FRQGLWLRQV UHODWHG WR WKH
UHPRYDO�DQG�VWRUDJH�RI�WKH�JUDIW�DQG�WR�WKH�VXUJHU\�����������������

2QH RI WKH PRVW FRQWURYHUVLDO ULVN IDFWRUV LV GRQRU DJH� 'XH WR WKH VFDUFH QXPEHU RI
GRQRUV� JUDIWV WKDW ZHUH SUHYLRXVO\ FRQVLGHUHG LQDGHTXDWH EHFDXVH RI GRQRU DJH DUH
QRZ EHLQJ WUDQVSODQWHG� $OWKRXJK LW LV JHQHUDOO\ DFFHSWHG WKDW GRQRU DJH LV D ULVN IDFWRU
IRU SULPDU\ JUDIW G\VIXQFWLRQ� SUREDEO\ EHFDXVH RI LPSDLUHG OLYHU UHJHQHUDWLRQ WKDW
FRPHV�ZLWK�DJH��WKHUH�LV�QR�FOHDU�DJH�WKUHVKROG�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH���������

&ROG LVFKHPLD WLPH DQG JUDIW VWHDWRVLV KDYH DOVR EHHQ DVVRFLDWHG ZLWK SULPDU\ JUDIW
G\VIXQFWLRQ LQ PDQ\ VWXGLHV� 6LEXOHVN\ HW DO� ������ HQFRXQWHUHG WKDW FROG LVFKHPLF WLPH
ORQJHU WKDQ �� KRXUV ZDV OLQNHG WR ($' ����� ZKLOH 0RRVEXUQHU HW DO� ������ IRXQG WKDW
WKH JURXS RI SDWLHQWV ZKR SUHVHQWHG ($' H[SHULHQFHG D FROG LVFKHPLF WLPH �� PLQXWHV
ORQJHU RQ DYHUDJH WKDQ WKH JURXS ZKR KDG DFFHSWDEOH JUDIW IXQFWLRQ ���� *UDIW VWHDWRVLV
JUHDWHU WKDQ ��� LV D ULVN IDFWRU IRU ($' DQG 31)� EXW LV QRW DQ DEVROXWH
FRQWUDLQGLFDWLRQ IRU WUDQVSODQWDWLRQ� ZKLOVW VHYHUHO\ VWHDWRWLF JUDIWV �PRUH WKDQ ���� DUH
GHHPHG�XQDFFHSWDEOH���������

2WKHU ULVN IDFWRUV IRU ($' DQG 31) FLWHG LQ WKH OLWHUDWXUH DUH 0(/' VFRUH� GRQRU %0,�
GXUDWLRQ RI WKH VXUJHU\ DQG QHHG IRU UHVSLUDWRU\ VXSSRUW EHIRUH WUDQVSODQWDWLRQ� 2XU
VWXG\ GLG QRW ILQG DQ DVVRFLDWLRQ EHWZHHQ WKH VWXGLHG YDULDEOHV DQG ,5, VHYHULW\ LQ
SRVW�UHSHUIXVLRQ ELRSVLHV RU UHWUDQVSODQWDWLRQ RU GHDWK ZLWKLQ �� GD\V SRVW
WUDQVSODQWDWLRQ� 7KLV FRXOG EH UHODWHG WR WKH VPDOO VL]H RI RXU VDPSOH DQG WR WKH IDFW WKDW
WKLV RXWFRPH LV UDUH DQG LV PRUH UHODWHG WR 31) WKDQ ($'� ,Q DGGLWLRQ� WKH PHGLDQ %0,
RI WKH GRQRUV LQ RXU VWXG\ ZDV ����� NJ�P�� ZKLFK FRXOG H[SODLQ WKH ORZ LQFLGHQFH RI
PRGHUDWH�RU�VHYHUH�VWHDWRVLV�LQ�RXU�VDPSOH�����

7KH OLPLWDWLRQV RI RXU VWXG\ DUH UHODWHG WR LWV UHWURVSHFWLYH QDWXUH� WKH VDPSOH VL]H�
RSHUDWLRQDO GLIILFXOWLHV UHJDUGLQJ WKH FOLQLFDO GDWD FROOHFWLRQ DQG LUUHJXODULWLHV LQ WKH
DQQRWDWLRQ RI VRPH RI WKH GDWD RQ WKH PHGLFDO UHFRUGV EHIRUH WKH LPSOHPHQWDWLRQ RI
HOHFWURQLF�PHGLFDO�UHFRUGV�LQ�RXU�+RVSLWDO�

'XH WR WHFKQLFDO SUREOHPV UHODWHG WR VWRUDJH RI SDSHU EDVHG PHGLFDO UHFRUGV� VRPH
SHULRSHUDWLYH GDWD VXFK DV 0(/' VFRUH DQG FROG LVFKHPLF WLPH ZDV QRW DYDLODEOH IRU DOO
WKH SDWLHQWV LQ RXU VDPSOH� 7KLV PD\ KDYH DIIHFWHG RXU DELOLW\ WR ILQG D FRUUHODWLRQ
EHWZHHQ WKHVH WZR YDULDEOHV DQG ,5, VHYHULW\ DQG DOVR PDGH LW GLIILFXOW WR LQYHVWLJDWH
($' LQ RXU VDPSOH EHFDXVH WKH PRVW XVHG GHILQLWLRQ E\ 2OWKRII HW DO� ������ LV PRVWO\
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EDVHG RQ ODERUDWRU\ SDUDPHWHUV ����� 7KHUHIRUH� ZH FKRVH WR HYDOXDWH 31) E\ XVLQJ DQ
LQGLUHFW PHDVXUHPHQW �GHDWK RU UHWUDQVSODQWDWLRQ ZLWKLQ �� GD\V�� ZKLFK PLJKW QRW EH WKH
PRVW�DGHTXDWH�31)�GHILQLWLRQ�

$QRWKHU OLPLWDWLRQ RI RXU ZRUN LV WKDW ZH GLG QRW DQDO\VH WKH LPSDFW RI WKH DGRSWLRQ RI
0(/' VFRUH DV WKH SULPDU\ ZDLWLQJ OLVW FULWHULD IRU OLYHU DOORFDWLRQ LQ %UD]LO� 6LQFH WKH
DGRSWLRQ RI 0(/' IRU RUJDQ DOORFDWLRQ RFFXUUHG LQ %UD]LO LQ ���� DQG WKH PDMRULW\ RI WKH
SDWLHQWV LQ RXU VWXG\ ZHUH WUDQVSODQWHG EHWZHHQ WKH \HDUV ���� DQG ����� WKLV PLJKW
KDYH�LQIOXHQFHG�WKH�LQFLGHQFH�RI�DGYHUVH�RXWFRPHV�RI�RXU�VWXG\�

,Q VXPPDU\� RXU VWXG\ LQYHVWLJDWHG WKH UHODWLRQVKLS EHWZHHQ ,5, VHYHULW\ LQ SRVW
UHSHUIXVLRQ ELRSVLHV� 0,) H[SUHVVLRQ DQG WKH HYHQW RI UHWUDQVSODQWDWLRQ RU GHDWK ZLWKLQ
�� GD\V RI WKH WUDQVSODQW� 2XU UHVXOWV VKRZ WKDW PRGHUDWH WR VHYHUH ,5, ZDV FRUUHODWHG
ZLWK ZHDNHU LPPXQRKLVWRFKHPLFDO VWDLQLQJ LQWHQVLW\� ZKLFK PLJKW VXJJHVW D UDSLG DQG
SURSRUWLRQDO UHOHDVH RI 0,) IURP WKH JUDIW LQ UHVSRQVH WR ,5, VHYHULW\� 7KLV ILQGLQJ SRLQWV
WR WKH QHHG RI PRUH VWXGLHV WR FODULI\ WKLV F\WRNLQH
V UROH LQ ,5, LQ OLYHU WUDQVSODQWDWLRQ�
VSHFLDOO\ FRPSDULQJ 0,) WLVVXH H[SUHVVLRQ DQG FRQFHQWUDWLRQV LQ WKH VHUXP DQG JUDIW
HIIOXHQW�
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5HIHUHQFHV

�� 0RRVEXUQHU 6� 6DXHU ,0� )|UVWHU )� :LQNOPDQQ 7� *DVVQHU -0*9� 5LWVFKO 39 HW
DO� (DUO\ $OORJUDIW '\VIXQFWLRQ ,QFUHDVHV +RVSLWDO $VVRFLDWHG &RVWV $IWHU /LYHU
7UDQVSODQWDWLRQ²$ 3URSHQVLW\ 6FRUH±0DWFKHG $QDO\VLV� +HSDWRO� &RPPXQ�
�����������������

�� 'HVFKrQHV 0� %HOOH 6+� .URP 5$� =HWWHUPDQ 5.� /DNH -5� (DUO\ DOORJUDIW
G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ� D GHILQLWLRQ DQG SUHGLFWRUV RI RXWFRPH�
1DWLRQDO ,QVWLWXWH RI 'LDEHWHV DQG 'LJHVWLYH DQG .LGQH\ 'LVHDVHV /LYHU
7UDQVSODQWDWLRQ 'DWDEDVH� 7UDQVSODQWDWLRQ� ���� $XJ ���������������� GRL�
����������������������������������30,'����������

�� &KHQ ;%� ;X 04� 3ULPDU\ JUDIW G\VIXQFWLRQ DIWHU OLYHU WUDQVSODQWDWLRQ�
+HSDWRELOLDU\ 3DQFUHDW 'LV ,QW� ���� $SU�������������� GRL�
��������V����������������������30,'�����������

�� ,WR 7� 1DLQL %9� 0DUNRYLF '� $]L] $� <RXQDQ 6� /X 0 HW DO� ,VFKHPLD�UHSHUIXVLRQ
LQMXU\ DQG LWV UHODWLRQVKLS ZLWK HDUO\ DOORJUDIW G\VIXQFWLRQ LQ OLYHU WUDQVSODQW
SDWLHQWV� $P - 7UDQVSODQW� ���� )HE� �������������� GRL� ��������DMW������� (SXE
�����6HS�����30,'�����������

�� $OL -0� 'DYLHV 6(� %UDLV 5-� 5DQGOH /9� .OLQFN -5� $OOLVRQ 0(' HW DO� $QDO\VLV RI
LVFKHPLD�UHSHUIXVLRQ LQMXU\ LQ WLPH�]HUR ELRSVLHV SUHGLFWV OLYHU DOORJUDIW RXWFRPHV�
/LYHU�7UDQVSO������������������� KWWSV���GRL�RUJ���������OW������

�� ��)XHQWHV�9DOHQ]XHOD (� 7HMHGRU�7HMDGD -� *DUFtD�3DMDUHV )� 5XELDOHV %0�
1iMHUD�0XxR] 5� 0DURWR�0DUWtQ & HW DO� 3RVWUHSHUIXVLRQ OLYHU ELRSV\ DV SUHGLFWRU
RI HDUO\ JUDIW G\VIXQFWLRQ DQG VXUYLYDO DIWHU RUWKRWRSLF OLYHU WUDQVSODQWDWLRQ�
-RXUQDO�RI�&OLQLFDO�DQG�([SHULPHQWDO�+HSDWRORJ\�������

�� &DODQGUD 7� %XFDOD 5� 0DFURSKDJH 0LJUDWLRQ ,QKLELWRU\ )DFWRU �0,)�� $
*OXFRFRUWLFRLG &RXQWHU�5HJXODWRU ZLWKLQ WKH ,PPXQH 6\VWHP� &ULW 5HY ,PPXQRO�
�����������������������

�� $VVLV '1� /HQJ /� 'X ;� =KDQJ &.� *ULHE *� 0HUN 0 HW DO� 7KH UROH RI
PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU LQ DXWRLPPXQH OLYHU GLVHDVH� +HSDWRORJ\�
�����)HE���������������GRL����������KHS�������

�� .XPDJL 7� $NEDU )� +RULLNH 1� 2QML 0� ,QFUHDVHG VHUXP OHYHOV RI PDFURSKDJH
PLJUDWLRQ LQKLELWRU\ IDFWRU LQ DOFRKROLF OLYHU GLVHDVHV DQG WKHLU H[SUHVVLRQ LQ OLYHU
WLVVXHV��&OLQ�%LRFKHP����������������������

���$N\LOGL] 0� *XQVDU )� 1DUW '� 6DKLQ 2� <LOPD] )� $ND\ 6 HW DO� 0DFURSKDJH
PLJUDWLRQ LQKLELWRU\ IDFWRU H[SUHVVLRQ DQG 0,) JHQH ���� *�& SRO\PRUSKLVP LQ
QRQDOFRKROLF IDWW\ OLYHU GLVHDVH� (XU - *DVWURHQWHURO +HSDWRO� ����
)HE��������������GRL����������0(*��E���H������D����
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��� -DYHHG $� =KDR <� =KDR <� 0DFURSKDJH�PLJUDWLRQ LQKLELWRU\ IDFWRU� UROH LQ
LQIODPPDWRU\�GLVHDVHV�DQG�JUDIW�UHMHFWLRQ��,QIODPP�5HV���������������������

���%DURQ�6WHIDQLDN -� 6FKLHIHU -� 0LOOHU (-� 3O|FKO :� .UHQQ &*� %HUODNRYLFK *$ HW
DO� *UDIW�GHULYHG PDFURSKDJH PLJUDWLRQ LQKLELWRU\ IDFWRU FRUUHODWHV ZLWK
KHSDWRFHOOXODU LQMXU\ LQ SDWLHQWV XQGHUJRLQJ OLYHU WUDQVSODQWDWLRQ� &OLQ 7UDQVSODQW�
�����-XQ��������GRL����������FWU�������

���/LX $� )DQJ +� 'LUVFK 2� -LQ +� 'DKPHQ 8� (DUO\ UHOHDVH RI PDFURSKDJH
PLJUDWLRQ LQKLELWRU\ IDFWRU DIWHU OLYHU LVFKHPLD DQG UHSHUIXVLRQ LQMXU\ LQ UDWV�
&\WRNLQH�������-DQ��������������GRL����������M�F\WR�������������

���9DUJXHVH )� %XNKDUL� $%�� 0DOKRWUD 5� 'H $� ,+& 3URILOHU� $Q 2SHQ 6RXUFH 3OXJLQ
IRU WKH 4XDQWLWDWLYH (YDOXDWLRQ DQG $XWRPDWHG 6FRULQJ RI ,PPXQRKLVWRFKHPLVWU\
,PDJHV�RI�+XPDQ�7LVVXH�6DPSOHV��3/R6�21(��������������H������

���1HYHV '%� 5XVL 0%� 'LD] /*� 6DOYDODJJLR 3� 3ULPDU\ JUDIW G\VIXQFWLRQ RI WKH
OLYHU� GHILQLWLRQV� GLDJQRVWLF FULWHULD DQG ULVN IDFWRUV� (LQVWHLQ �6DR 3DXOR��
������������������� (QJOLVK� 3RUWXJXHVH� GRL�
��������6�������������5:�����

���6LULYDWDQDXNVRUQ <� 7DZHHUXWFKDQD 9� /LPVULFKDPUHUQ 6� .RVLWDPRQJNRO 3�
0DKDZLWKLWZRQJ 3� $VDYDNDUQ 6� 7RYLNNDL &� 5HFLSLHQW DQG SHULRSHUDWLYH ULVN
IDFWRUV DVVRFLDWHG ZLWK OLYHU WUDQVSODQW JUDIW RXWFRPHV� 7UDQVSODQW 3URF� ����
0DU��������������GRL����������M�WUDQVSURFHHG�������������

���&KX 0-� 'DUH $-� 3KLOOLSV $5� %DUWOHWW $6� 'RQRU +HSDWLF 6WHDWRVLV DQG 2XWFRPH
$IWHU /LYHU 7UDQVSODQWDWLRQ� D 6\VWHPDWLF 5HYLHZ� - *DVWURLQWHVW 6XUJ� ����
6HS����������������GRL����������V�����������������

���0D]LOHVFX /,� .RWKD 6� *KDQHNDU $� /LOO\ /� 5HLFKPDQ 7:� *DOYLQ = HW DO� (DUO\
$OORJUDIW '\VIXQFWLRQ $IWHU /LYHU 7UDQVSODQWDWLRQ :LWK 'RQDWLRQ $IWHU &LUFXODWRU\
'HDWK DQG %UDLQ 'HDWK *UDIWV� 'RHV WKH 'RQRU 7\SH 0DWWHU" 7UDQVSODQW 'LUHFW�
�����-XO���������H�����GRL����������7;'������������������

���/Xp $� 6RODQDV (� %DSWLVWD 3� /RUHQWH 6� $UDL] --� *DUFLD�*LO $� 6HUUDQR 07� +RZ
LPSRUWDQW LV GRQRU DJH LQ OLYHU WUDQVSODQWDWLRQ" :RUOG -RXUQDO RI *DVWURHQWHURORJ\
�������������������±����� KWWSV���GRL�RUJ���������ZMJ�Y���L�������

���6LEXOHVN\ /� /L 0� +DQVHQ 51� 'LFN $$� 0RQWHQRYR 0,� 5D\KLOO 6& HW DO� ,PSDFW
RI &ROG ,VFKHPLD 7LPH RQ 2XWFRPHV RI /LYHU 7UDQVSODQWDWLRQ� $ 6LQJOH &HQWHU
([SHULHQFH��$QQ�7UDQVSODQW�������0DU��������������GRL�����������DRW��������

���6DOYLDQR 0(0� /LPD $6� 7RQHOOL ,6� &RUUHD +3� &KLDQFD 7&0� 3ULPDU\ OLYHU JUDIW
G\VIXQFWLRQ DQG QRQ�IXQFWLRQ� LQWHJUDWLYH OLWHUDWXUH UHYLHZ� 5HY &RO %UDV &LU�
�����������H������3RUWXJXHVH��(QJOLVK��GRL�������������������H����������

���5LQHOOD 0(� $ORQVR (� 5DR 6� :KLWLQJWRQ 3� )U\HU -� $EHFDVVLV 0 HW DO� %RG\
PDVV LQGH[ DV D SUHGLFWRU RI KHSDWLF VWHDWRVLV LQ OLYLQJ OLYHU GRQRUV� /LYHU 7UDQVSO�
�����0D\��������������GRL����������MOWV������������
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���2OWKRII .0� .XOLN /� 6DPVWHLQ %� .DPLQVNL 0� $EHFDVVLV 0� (PRQG -� 6KDNHG $�
HW DO� 9DOLGDWLRQ RI D FXUUHQW GHILQLWLRQ RI HDUO\ DOORJUDIW G\VIXQFWLRQ LQ OLYHU
WUDQVSODQW UHFLSLHQWV DQG DQDO\VLV RI ULVN IDFWRUV� /LYHU 7UDQVSODQWDWLRQ ����� ���
������


