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$ IUDWXUD� UDGLFXODU� YHUWLFDO RFRUUH� JHUDOPHQWH GXUDQWH� RX� DSyV� R� WUDWDPHQWR�

HQGRG{QWLFR� 2V� VLQDLV� H� VLQWRPDV PDLV� FRPXQV �GRU�� HGHPD�� SUHVHQoD� GH�

ILVWXOD� EROVD�SHULRGRQWDO��DXPHQWR�GR�HVSDoR�GR�OLJDPHQWR�SHULRGRQWDO�H�SHUGD�

yVVHD�� VH DVVHPHOKDP� FRP� LQIHFo}HV� HQGRG{QWLFDV H� SHULRGRQWDLV�� H� D�

YLVXDOL]DomR� GD� OLQKD� GH� IUDWXUD� HP� UDGLRJUDILDV� ELGLPHQVLRQDLV� p� OLPLWDGD��

0XLWDV� YH]HV� p QHFHVViULD� D� EXVFD SRU� XP GLDJQyVWLFR QD� WRPRJUDILD�

FRPSXWDGRUL]DGD�� TXH DSUHVHQWD� DOWD� TXDOLGDGH� GH� LPDJHP� H UHFRQVWUXomR�

WULGLPHQVLRQDO� GDV iUHDV GH� LQWHUHVVH� QRV� SODQRV� VDJLWDO�� D[LDO� H� FRURQDO�� 2�

REMHWLYR�GHVWH�WUDEDOKR�p�HYLGHQFLDU�SRU�PHLR�GH�XP�FDVR�FOtQLFR�D�LPSRUWkQFLD�

GR� XVR� GH� H[DPHV� GH LPDJHP� SDUD� GLDJQyVWLFR� SUHFLVR� GD� IUDWXUD� UDGLFXODU

YHUWLFDO�� 1R� FDVR� HP� TXHVWmR� DSyV� WUrV FRQVXOWDV HP� TXH� IRL UHDOL]DGR QR�

HOHPHQWR�GHQWiULR����R�SUHSDUR�GR�FRQGXWR��WURFDV�GH�PHGLFDo}HV��SURWRFRORV�

GH�LUULJDomR�H�WHUDSLD�IRWRGLQkPLFD VHP�UHJUHVVmR�GRV�VLQWRPDV� IRL VROLFLWDGR�D�

WRPRJUDILD�FRPSXWDGRUL]DGD�GH�IHL[H�F{QLFR�H�DVVLP�FRQILUPDGR�R�GLDJQyVWLFR�

GD IUDWXUD UDGLFXODU YHUWLFDO�

3DODYUDV�FKDYH��5DL]�GHQWiULD��)UDWXUDV�GRV�GHQWHV��(QGRGRQWLD� 7RPRJUDILD�
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9HUWLFDO� URRW� IUDFWXUH�XVXDOO\�RFFXUV�GXULQJ� RU�DIWHU�HQGRGRQWLF� WUHDWPHQW��7KH�

PRVW� FRPPRQ� VLJQV� DQG� V\PSWRPV� �SDLQ�� HGHPD�� SUHVHQFH� RI� ILVWXOD��

SHULRGRQWDO� SRFNHW�� LQFUHDVHG� ZLGWK� RI� SHULRGRQWDO� OLJDPHQW� VSDFH� DQG� ERQH�

ORVV��PD\�UHVHPEOH�HQGRGRQWLF�DQG�SHULRGRQWDO�LQIHFWLRQV��DQG�WKH�IUDFWXUH�OLQH�

YLVXDOL]DWLRQ� RQ� WZR�GLPHQVLRQDO� UDGLRJUDSKV� LV� OLPLWHG�� $� FRPSXWHG�

WRPRJUDSK\�LV�RIWHQ�QHFHVVDU\��ZKLFK�SURYLGHV�KLJK�TXDOLW\� LPDJHV�DQG�WKUHH�

GLPHQVLRQDO� UHFRQVWUXFWLRQ� RI� WKH� DUHDV� RI� LQWHUHVW� LQ� WKH� VDJLWWDO�� D[LDO� DQG�

FRURQDO� SODQHV�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� KLJKOLJKW�� WKURXJK� D� FOLQLFDO�

FDVH�� WKH� LPSRUWDQFH� RI� WKH� XVH� RI� LPDJLQJ� WHVWV� IRU� DFFXUDWH� GLDJQRVLV� RI�

YHUWLFDO�URRW�IUDFWXUH�� ,Q�WKH�DQDO\]HG�FDVH��DIWHU�WKUHH�FRQVXOWDWLRQV�ZKHUH�WKH�

GHQWDO� HOHPHQW� ��� ZDV� VXEPLWWHG� WR� SUHSDUDWLRQ� RI� WKH� FRQGXLW�� FKDQJH� RI�

LQWUDFDQDO� PHGLFDWLRQ�� LUULJDWLRQ� SURWRFROV� DQG� SKRWRG\QDPLF� WKHUDS\� ZLWKRXW�

V\PSWRP� UHJUHVVLRQ�� D�&7� VFDQ�ZDV� UHTXHVWHG�� DQG� WKH� GLDJQRVLV� RI� YHUWLFDO�

URRW�IUDFWXUH�ZDV�FRQILUPHG�

.H\ZRUGV� 7RRWK�5RRW��7RRWK�)UDFWXUHV��(QGRGRQWLFV��7RPRJUDSK\�
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$�IUDWXUD�UDGLFXODU�p�FDUDFWHUL]DGD SRU�XPD�OLQKD�QD�VXSHUItFLH�H[WHUQD�GD�

UDL]� TXH� SURYDYHOPHQWH WHYH� VHX� LQLFLR� QD� SDUHGH� LQWHUQD� GR� FDQDO�� SRGHQGR

HQYROYHU� DPERV� RV� ODGRV� GD� UDL]�� (VWD� OLQKD� GH� IUDWXUD� SRGH� RULJLQDU�VH� QD�

FRURD� HP� GLUHomR� DR� iSLFH� RX YLFH�YHUVD� �&2+(1� +$5*5($9(6� ������

(VVH� WLSR�GH� IUDWXUD�p�FRQVLGHUDGR�D� WHUFHLUD�FDXVD�PDLV�FRPXP�GH�H[WUDomR�

GHQWiULD��DSyV�VRPHQWH�D�FiULH�H�D�GRHQoD�SHULRGRQWDO��(//,6�HW�DO�� ������

2V�IDWRUHV�HWLROyJLFRV�SDUD�D�IUDWXUD�UDGLFXODU�YHUWLFDO��)59��VmR��WUDXPD�

ItVLFR�� WUDXPD� RFOXVDO�� KiELWRV� SDUDIXQFLRQDLV� UHSHWLWLYRV� GH� HVWUHVVH�

PDVWLJDWyULR��RX�XPD�UHDEVRUomR�SDWROyJLFD�FRP�SHUGD�H[FHVVLYD�H�SURJUHVVLYD�

GD�HVWUXWXUD� UDGLFXODU��3(<1($8 HW�DO�� ������9,',*$/�HW�DO���������&2+(1�

+$5*5($9(6� ������ 0DV�� DFUHGLWD�VH� TXH� D FDXVD� PDLV� FRPXP� RFRUUH�

GXUDQWH�RX�DSyV�R�WUDWDPHQWR�HQGRG{QWLFR��GHYLGR�j LDWURJrQLDV �3(<1($8 HW�

DO�� ����� &2+(1� +$5*5($9(6� ������

2V�VLQDLV�H�VLQWRPDV�PDLV�FRPXQV�HP�)59�VmR�GRU��HGHPD��SUHVHQoD�

GH�ILVWXOD��H�EROVD�SHULRGRQWDO� LVRODGD��SURIXQGD�H�HVWUHLWD��5DGLRJUDILFDPHQWH��

QRWD�VH� HVSHVVDPHQWR� GR� OLJDPHQWR� SHULRGRQWDO�� SHUGD� yVVHD� YHUWLFDO��

ORFDOL]DGD�H�SURIXQGD �3(<1($8 HW�DO�� ������9,',*$/�HW�DO�� ������)857$'2�

HW�DO�� ������6((�:�.��HW�DO�� ������ 1D�PDLRULD�GDV�YH]HV�D�IUDWXUD�HVWi�HP�XP�

SODQR� TXH� QmR� p� SRVVtYHO� UHDOL]DU� R� GLDJQyVWLFR� SHOD UDGLRJUDILD� SHULDSLFDO�

�&2+(1� +$5*5($9(6� ������ Mi�TXH�HVWD�PRVWUD�HVWUXWXUDV�WULGLPHQVLRQDLV�

HP� XPD� LPDJHP� ELGLPHQVLRQDO�� 6y� p� SRVVtYHO� REVHUYDU� D )59� HP� XPD�

UDGLRJUDILD�SHULDSLFDO�VH�KRXYHU�VHSDUDomR�GRV�IUDJPHQWRV��'85$&.� 3$7(/�

������)5(,7$6 HW�DO�� ������

$� WRPRJUDILD� FRPSXWDGRUL]DGD� GH� IHL[H� F{QLFR� �7&)&�� SRGH� IRUQHFHU�

XPD�PHOKRU�YLVXDOL]DomR�GD�OLQKD�GH�IUDWXUD�DWUDYpV�GH�LPDJHQV�UHFRQVWUXtGDV�

PXOWLSODQDUHV� �D[LDO�� FRURQDO� H� VDJLWDO� DSUHVHQWDQGR�VH� FRP� XPD� DOWD�

TXDOLGDGH�GH� LPDJHP H�H[FHOHQWH�QLWLGH]� �9,',*$/�HW�DO�� ������5(=(1'(�HW�

DO�� ������ +(.0$7,$1� HW� DO�� ������ $1'5$'(� HW� DO�� ������ 3HUPLWH� D�

YLVXDOL]DomR�� ORFDOL]DomR� H�
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GHWHUPLQDomR�GD�H[WHQVmR�GD�IUDWXUD�H�DSUHVHQWD�UHVXOWDGRV�VXSHULRUHV�TXDQGR�

FRPSDUDGDV�D�UDGLRJUDILDV�SHULDSLFDLV�FRQYHQFLRQDLV QR�GLDJQyVWLFR�GH�IUDWXUDV�

UDGLFXODUHV�YHUWLFDLV �0$16,1,�HW�DO�� ���������

2� REMHWLYR� GR� SUHVHQWH� WUDEDOKR� p� HYLGHQFLDU� D� LPSRUWkQFLD� GR� XVR� GH�

H[DPHV� SRU� LPDJHP� FRPR� D� WRPRJUDILD� FRPSXWDGRUL]DGD� GH� IHL[H� F{QLFR�

�7&)&��SDUD�GLDJQyVWLFR�GH�IUDWXUD�UDGLFXODU�HP�FRPSDUDomR�FRP�D�UDGLRJUDILD�

SHULDSLFDO H� VLQDLV� H� VLQWRPDV FOtQLFRV�� SRU� PHLR� GD� GHVFULomR� GH� XP� FDVR�

FOtQLFR��
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3DFLHQWH� GR� JrQHUR� IHPLQLQR�� ��� DQRV�� GLDEpWLFD� GHVFRPSHQVDGD� H�

KLSHUWHQVD��SURFXURX�D�&OtQLFD�2GRQWROyJLFD GH�(VSHFLDOL]DomR�HP�(QGRGRQWLD�

GR� &HQWUR� GH� 3yV�*UDGXDomR� HP� 2GRQWRORJLD� SDUD� DYDOLDomR� GR� HOHPHQWR�

GHQWiULR�����$�PHVPD�TXHL[RX�VH GD�SUHVHQoD�GH�VHFUHomR�QD�UHJLmR�DQWHULRU�

GR�DUFR�LQIHULRU��H�JRVWR�UXLP�QD�ERFD��SRUpP�QmR�DSUHVHQWDYD�GRU��2�HOHPHQWR�

GHQWiULR�����VHJXQGR�UHODWR�GD�SDFLHQWH��Mi�WLQKD�VLGR�WUDWDGR�HQGRGRQWLFDPHQWH�

Ki� PXLWR� WHPSR� DWUiV�� PDV� Ki� FHUFD� GH GRLV� DQRV� IRUPRX� XP� DEVFHVVR�� D�

PHVPD� SURFXURX� RXWUR� VHUYLoR� RGRQWROyJLFR� SDUD� WUDWDU�� PDV� R� UHWUDWDPHQWR�

QmR� IRL� FRQFOXtGR SRLV� R� SURILVVLRQDO� UHODWRX�KDYHU SUHVHQoD�GH�H[VXGDWR�� $R�

H[DPH�FOLQLFR� IRL� REVHUYDGR�XP� OHYH�HGHPD�JHQJLYDO�H�HOHPHQWR�GHQWiULR� ���

HVFXUHFLGR�� FRP� DFHVVR� SDODWLQR� HP� PDWHULDO� UHVWDXUDGRU� SURYLVyULR�� H� IDFH�

PHVLDO� QHFHVVLWDQGR� GH� UHVWDXUDomR�� DVVLP� FRPR� IRL� REVHUYDGR� QHFHVVLGDGH�

GH� UHVWDXUDomR� QRV� HOHPHQWRV� ��� H� ��� $R� H[DPH� UDGLRJUiILFR� REVHUYRX�VH�

iUHD� UDGLRO~FLGD� SHULDSLFDO� GLIXVD� HQYROYHQGR� RV� iSLFHV� GRV� HOHPHQWRV

GHQWiULRV �� H����� UHPDQHVFHQWH�GH�JXWD�SHUFKD�QR� WHUoR�DSLFDO GR�HOHPHQWR�

��� FDQDO� UHWR� H� DPSOR� H� HOHPHQWRV� DGMDFHQWHV� ���� H� ���� FRP� WUDWDPHQWR�

HQGRG{QWLFR�VDWLVIDWyULRV�

1D� SULPHLUD� FRQVXOWD �������������� DSyV� D� UHPRomR� GD� JXWD� SHUFKD�

DSLFDO��IRL�UHDOL]DGR�R�SUHSDUR�TXtPLFR�PHFkQLFR�GR�FRQGXWR�FRP�D�VHTXrQFLD�

&ŝŐƵƌĂ�ϭ Ͳ ZĂĚŝŽŐƌĂĨŝĂ�ŝŶŝĐŝĂů



ϭϭ

GH� OLPDV PDQXDLV� WLSR N�ILOH ����� ���� H ��� �'HQWLVSO\� 6LURQD�� 3HQV\OYDQLD��

(8$��� VHJXLGD� GDV� OLPDV� URWDWyULDV� HDV\� ORJLF� ����� H� ����� �(DV\�� %HOR�

+RUL]RQWH�0*��%UDVLO���XVDQGR�FORUH[LGLQD D ����0DTXLUD��0DULQJi�35��%UDVLO��

QD�IRUPD�OLTXLGD�FRPR�VROXomR�LUULJDQWH��$SyV�D�OLPSH]D�H�PRGHODJHP�GR�FDQDO�

UDGLFXODU��IRL�UHDOL]DGR�SURYD�GR�FRQH��H�SURWRFROR�GH�LUULJDomR�FRP�FORUH[LGLQD

D� �� �0DTXLUD�� 0DULQJi�35�� %UDVLO��� ('7$ ��� �iFLGR� HWLOHQRGLDPLQR� WHWUD�

DFpWLGR�� �%LRGLQkPLFD�� ,ELSRUm�35�� %UDVLO�� H� FORUH[LGLQD D� �� �0DTXLUD��

0DULQJi�35�� %UDVLO��� QHVVD� VHTXrQFLD�� DJLWDPRV� SRU� ��� VHJXQGRV� FRP�

($6<&/($1� �(DV\�� %HOR�+RUL]RQWH�0*�� %UDVLO�� FDGD� VROXomR� H� IRL� UHDOL]DGD�

WHQWDWLYD� GH� VHFDJHP FRP� FRQHV� GH� SDSHO� DEVRUYHQWH� HVWpUHLV� �'HQWLVSO\�

6LURQD��3HQV\OYDQLD��(8$���PDV�IRL�REVHUYDGR�SHUVLVWrQFLD�GH�H[VXGDWR��$VVLP��

IRL� IHLWD�PHGLFDomR�FRP�8OWUDFDO� �8OWUDGHQW�� ,QGDLDWXED�63��%UDVLO��H�D�PHVPD�

IRL� DJLWDGD� FRP� ($6<&/($1� �(DV\�� %HOR� +RUL]RQWH�0*�� %UDVLO�� SRU� ���

VHJXQGRV� (P� VHJXLGD� D� FDYLGDGH� IRL� VHODGD� FRP� LRQ{PHUR� GH� YLGUR

UHVWDXUDGRU�IRWRSROLPHUL]DYHO��6',��%D\VZDWHU�9LFWRULD��$XVWUiOLD��

1D�VHJXQGD�FRQVXOWD ��������������D�SDFLHQWH�UHODWRX�D�SHUVLVWrQFLD�GH�

JRVWR� UXLP�QD�ERFD��$SyV�D� UHPRomR GR� LRQ{PHUR�GH�YLGUR UHVWDXUDGRU� �6',��

%D\VZDWHU�9LFWRULD�� $XVWUiOLD��� IRL� UHDOL]DGR� R� SURWRFROR� GH� LUULJDomR� FRP�

FORUH[LGLQD D� �� �0DTXLUD�� 0DULQJi�35�� %UDVLO�� ('7$� ���� �iFLGR�

HWLOHQRGLDPLQR� WHWUD�DFpWLGR�� �%LRGLQkPLFD�� ,ELSRUm�35�� %UDVLO�� H� FORUH[LGLQD D�

�� �0DTXLUD�� 0DULQJi�35�� %UDVLO��� QHVVD� VHTXrQFLD�� DJLWDPRV� ��� VHJXQGRV�

FDGD� VROXomR FRP� ($6<&/($1 �(DV\�� %HOR� +RUL]RQWH�0*�� %UDVLO� H� IRL�

UHDOL]DGR� DEXQGDQWH� ODYDJHP� FRP� iJXD� GH� FDO IHLWD� FRP� D� PLVWXUD� GH� VRUR�

ILVLROyJLFR �VROXomR�GH�FORUHWR�GH�VyGLR�D��������(XURIDUPD��5LEHLUmR�3UHWR�63��

%UDVLO� H� Sy�GH�KLGUy[LGR�GH�FiOFLR�3�$���%LRGLQkPLFD� ,ELSRUm�35��%UDVLO���1mR�

VHQGR�REWLGR�VXFHVVR��SRLV�SHUVLVWLD�GHVVD�YH]�XP�VDQJUDPHQWR� )RL�FRORFDGD

PHGLFDomR� IHLWD� FRP� D� PLVWXUD� GH FORUH[LGLQD D� �� �0DTXLUD�� 0DULQJi�35��

%UDVLO�� H Sy� GH KLGUy[LGR� GH� FiOFLR� 3�$� �%LRGLQkPLFD� ,ELSRUm�35�� %UDVLO�� H�

VHODGR�FRP� LRQ{PHUR�GH�YLGUR UHVWDXUDGRU� IRWRSROLPHUL]DYHO� �6',��%D\VZDWHU�

9LFWRULD��$XVWUiOLD��

1D� WHUFHLUD� FRQVXOWD ��������������D�SDFLHQWH�DLQGD� UHODWD�SUHVHQoD�GH�

VHFUHomR� H� JRVWR� UXLP� QD� ERFD�� $SyV� D� UHPRomR� GR� LRQ{PHUR� GH� YLGUR

UHVWDXUDGRU� �6',�� %D\VZDWHU�9LFWRULD�� $XVWUiOLD��� IRL� UHDOL]DGR� DPSOLDomR�
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IRUDPLQDO� FRP�D� VHTXHQFLD� GH� OLPDV�PDQXDLV� WLSR� N�ILOH ����� ����� ����H� ���

�'HQWLVSO\� 6LURQD�� 3HQV\OYDQLD�� (8$��� H� R� PHVPR� SURWRFROR� GH� LUULJDomR��

FORUH[LGLQD� D� �� �0DTXLUD�� 0DULQJi�35�� %UDVLO��� ('7$� ���� �iFLGR�

HWLOHQRGLDPLQR� WHWUD�DFpWLGR�� �%LRGLQkPLFD�� ,ELSRUm�35�� %UDVLO�� H� FORUH[LGLQD� D�

�� �0DTXLUD��0DULQJi�35��%UDVLO���VHJXLGR GH�WHUDSLD�IRWRGLQkPLFD��3'7���HP�

TXH� DSOLFRX�VH� VROXomR� DTXRVD� GH� D]XO� GH�PHWLOHQR� D� ����� �)DUPDIRUPXOD��

1DWDO�51�� %UDVLO�� SRU� �� PLQXWRV� FRPR� WHPSR� GH� SUp�LUUDGLDomR�� (P� VHJXLGD��

UHDOL]RX�VH�LUUDGLDomR�FRP�XP�ODVHU�GH�GLRGR�YHUPHOKR��/DVHU�'XR��002SWLFV

OWGD�� 6mR� &DUORV�63�� %UDVLO��� D� XPD� SRWrQFLD� GH� ���P:� H� ���QP� GH�

FRPSULPHQWR�GH�RQGD�GXUDQWH�����VHJXQGRV� 6HQGR�TXH�R�H[VXGDWR�SHUVLVWLX�H�

DVVLP� IRL� FRORFDGR�QRYDPHQWH�D�PHGLFDomR� IHLWD� FRP�D�PLVWXUD� FORUH[LGLQD�D�

�� �0DTXLUD�� 0DULQJi�35�� %UDVLO� H� KLGUy[LGR� GH� FiOFLR� 3�$� �%LRGLQkPLFD�

,ELSRUm�35�� %UDVLO�� H� VHODPHQWR� FRP� LRQ{PHUR� GH� YLGUR UHVWDXUDGRU�

IRWRSROLPHUL]DYHO��6',��%D\VZDWHU�9LFWRULD��$XVWUiOLD��

$SyV� HVVDV� WUrV FRQVXOWDV� HP� TXH� IRL UHDOL]DGR R� SUHSDUR� TXtPLFR�

PHFkQLFR�GR�FRQGXWR��WURFDV�GH�PHGLFDo}HV��SURWRFRORV�GH�LUULJDomR�H�WHUDSLD�

IRWRGLQkPLFD��QmR�VHQGR REWLGR�VXFHVVR�HP�UHODomR�j�SUHVHQoD�GH�H[VXGDWR QR�

LQWHULRU� GR� FRQGXWR� H� VLQWRPDV�� 1D� TXDUWD� FRQVXOWD ������������� UHDOL]RX�VH�

XPD�QRYD�DYDOLDomR� FOLQLFD� H� UDGLRJUiILFD� H� IRL� REVHUYDGR SUHVHQoD�GH�EROVD�

SHULRGRQWDO�VXSHULRU�D��PP�QD�UHJLmR�PHVLR�YHVWLEXODU�FRP�VXVSHLWD�GH�IUDWXUD�

UDGLFXODU H�IRL�VROLFLWDGR�D�7&)&�

&ŝŐƵƌĂ�Ϯ Ͳ ZĂĚŝŽŐƌĂĨŝĂ�ƉſƐ�ŝŶƐƚƌƵŵĞŶƚĂĕĆŽ
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1D 7&)& IRL� GLDJQRVWLFDGD D IUDWXUD� YHUWLFDO� GD� UDL]� GH� WHUoR�PpGLR� D�

WHUoR� DSLFDO� H� DXVrQFLD� GH FRUWLFDO� yVVHD� YHVWLEXODU�� VHQGR�DVVLP�� D� SDFLHQWH�

HQFDPLQKDGD�SDUD�H[RGRQWLD�GR�HOHPHQWR�HP�TXHVWmR�

&ŝŐƵƌĂ�ϰ Ͳ dŽŵŽŐƌĂĨŝĂ�ĐŽƌƚĞ�ĂǆŝĂů &ŝŐƵƌĂ�ϯ Ͳ dŽŵŽŐƌĂĨŝĂ�ĐŽƌƚĞ�ĐŽƌŽŶĂů

&ŝŐƵƌĂ�ϱ Ͳ dŽŵŽŐƌĂĨŝĂ�ƌĞĐŽŶƐƚƌƵĕĆŽ�ϯ�
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2�GLDJQyVWLFR�GH�IUDWXUDV�UDGLFXODUHV�YHUWLFDLV�p�PXLWDV�YH]HV�GHVDILDGRU��

GHYLGR� D VLPLODULGDGH� GH� VLQDLV� H� VLQWRPDV� FRP� RXWUDV� GRHQoDV� RUDLV�

LQIHFFLRVDV��+(.0$7,$1�HW�DO�� ����� $1'5$'(�HW�DO�� �������6((�:�.��HW�DO��

������� QXP HVWXGR� TXH� DYDOLRX� D� DVVRFLDomR� HQWUH� DV� IUDWXUDV� YHUWLFDLV�

UDGLFXODUHV� H� RV� IDWRUHV� GH� GLDJQyVWLFR� FOtQLFR�� FRQFOXLX TXH� RV� SULQFLSDLV�

IDWRUHV� GH� ULVFR� SDUD� D� RFRUUrQFLD� GH� IUDWXUDV� IRL� D� SUHVHQoD� GH� LPDJHP�

UDGLRO~FLGD� HP� IRUPD� GH ³KDOR´�� SURIXQGLGDGH� GH� EROVD� SHULRGRQWDO� PDLRU� RX�

LJXDO�D�FLQFR��ItVWXOD�H�HGHPD�RX�DEVFHVVR��(�TXDQGR�RV�GHQWHV�DSUHVHQWDYDP�

GRLV GHVVHV�IDWRUHV�D�SUHYDOrQFLD�GH�KDYHU�IUDWXUD�IRL�GH�����

1XP�HVWXGR�KLVWROyJLFR� FOiVVLFR� XWLOL]DQGR�GHQWHV� IUDWXUDGRV�H[WUDtGRV��

IRL�HYLGHQFLDGR�TXH�DV�OLQKDV�GH�IUDWXUD�DEULJDP�HP�VHX�LQWHULRU�YiULRV�DJHQWHV�

LUULWDQWHV� FRPR� EDFWpULDV� H� UHVWRV� WHFLGXDLV� QHFURVDGRV�� TXH� VmR� RV�

UHVSRQViYHLV�SHOD�SHUSHWXDomR�GR�SURFHVVR�LQIODPDWyULR�QRV�WHFLGRV�GH�VXSRUWH�

GR�GHQWH��:$/721�HW�DO�� ������ 1R� FDVR� FOLQLFR� DTXL� GLVFXWLGR�� IRL�

UHDOL]DGR� YiULDV� SRVVLELOLGDGHV� �SUHSDUR� TXtPLFR� PHFkQLFR�� WURFDV� GH�

PHGLFDo}HV��SURWRFRORV�GH� LUULJDomR�H� WHUDSLD� IRWRGLQkPLFD��TXH�SRGHULDP� WHU�

UHDOL]DGR�D�GHVLQIHFomR�GR�FDQDO�UDGLFXODU��0DV��FRPR�RV�DJHQWHV�LUULWDQWHV�QmR�

HVWDYDP�SUHVHQWHV�QR�LQWHULRU�GR�FDQDO�UDGLFXODU�H�VLP�QD�OLQKD�GH�IUDWXUD��QmR�

IRL�REWLGR�VXFHVVR��SDUD�TXH�VH SXGHVVH�FRQFOXLU�R�WUDWDPHQWR��

2V� GHQWHV� LQGLFDGRV� SDUD� WUDWDPHQWR� HQGRG{QWLFR� Mi� SRGHP� HVWDU�

SUHGLVSRVWRV� D� IUDWXUDV� UDGLFXODUHV� YHUWLFDLV�� XPD� YH]� TXH�� TXDVH� VHPSUH� Mi�

HVWi�FRPSURPHWLGR�SRU�UHVWDXUDo}HV�FRURQiULDV�H[WHQVDV��FiULH��UHDEVRUomR�RX�

WUDXPD� $FUHGLWDYD�VH�TXH�RV�GHQWHV�IRVVHP�PDLV�VXVFHSWtYHLV�D�IUDWXUD�GHSRLV�

GR� WUDWDPHQWR� HQGRG{QWLFR� GHYLGR� D� GHVLGUDWDomR�� 1R� HQWDQWR�� HVWXGRV�

SRVWHULRUHV�QmR�HQFRQWUDUDP�GLIHUHQoDV�QDV�SURSULHGDGHV�GD�GHQWLQD�GHSRLV�GH�

SURFHGLPHQWRV� HQGRG{QWLFRV��$SHVDU� GLVVR�� R� DFHVVR� HQGRG{QWLFR� DPSOR� H� R�

DODUJDPHQWR� H[FHVVLYR� GR� FDQDO� UHVXOWDUmR� HP� XPD� UHPRomR� H[DJHUDGD� GH�

GHQWLQD�� &RQVHTXHQWHPHQWH�� D� UDL]� SRGH� VH� WRUQDU� IUiJLO�� SRGHQGR� ILFDU�PDLV�

SUHGLVSRVWD� jV� IUDWXUDV�� $V� IRUoDV� D[LDLV� UHVXOWDQWHV� GD� SUHVVmR� H[FHVVLYD�
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GXUDQWH�D�REWXUDomR�WDPEpP�SRGHP�FRQWULEXLU�SDUD�XPD�LQFLGrQFLD�DXPHQWDGD�

GH�)59 �&2+(1� +$5*5($9(6� ������

6H� D� FDXVD� PDLV� FRPXP� GDV IUDWXUDV� UHODFLRQD�VH� DR� WUDWDPHQWR�

GHQWiULR LDWURJrQLFR�� SDUD� /RSHV�H�6LTXHLUD �������� GHYHP�VH� WRPDU�PHGLGDV�

SUHYHQWLYDV�SDUD�HYLWDU�D�RFRUUrQFLD GH�IUDWXUDV�� WDLV�FRPR��PDQWHU�R�GLkPHWUR�

ILQDO�GR�SUHSDUR�HQGRG{QWLFR�D�FDOLEUHV�VHJXURV� �HYLWDQGR� UHPRomR�H[FHVVLYD�

GH� GHQWLQD� H DVVLP� HQIUDTXHFLPHQWR� GD� UDL]��� H� D� PHVPD� UHJUD� YDOH SDUD�

GHQWHV�TXH� UHFHEHUmR� UHWHQWRUHV� LQWUDUUDGLFXODUHV �LQFOXLQGR�D�FRUUHWD�VHOHomR�

GR� SLQR� H� DOpP� GLVVR�� PRGHUDU� IRUoDV� GH� FRPSDFWDomR� QD� REWXUDomR� GH�

FRQGXWRV�H�QD�FLPHQWDomR�GRV UHWHQWRUHV�LQWUDUUDGLFXODUHV�

)DWRUHV� FRPR�D� IRUPD�GR�FDQDO��PRUIRORJLD�H[WHUQD�GD� UDL]�� HVSHVVXUD�

GH� GHQWLQD� H� FXUYDWXUD� GR� FDQDO� SRGHP� LQIOXHQFLDU� QD� RFRUUrQFLD� GH� IUDWXUD�

�=82//2�HW�DO�� �������'HQWHV�TXH�PRUIRORJLFDPHQWH�DSUHVHQWDP�UDt]HV�FRP�

DFKDWDPHQWR�PHVLRGLVWDO�H�VXEPHWLGRV�j�WHUDSLD�HQGRG{QWLFD�VmR�FRQVLGHUDGRV�

RV�PDLV�VXVFHWtYHLV�D�XPD�RFRUUrQFLD�GH�)95� $�SUHYDOrQFLD�GH�)95�p�GH�����

QRV�SUp�PRODUHV�PD[LODUHV� H�PDQGLEXODUHV�� VHJXLGD�SHODV� UDt]HV�PHVLDLV�GRV�

PRODUHV�LQIHULRUHV��������LQFLVLYRV�FHQWUDLV�H�ODWHUDLV�PD[LODUHV�H�PDQGLEXODUHV�

������H�QDV�UDt]HV�PHVLRYHVWLEXODUHV�H�SDODWLQDV�GRV�PRODUHV�VXSHULRUHV�������

�)5(,7$6 HW�DO�� ������7$06( HW�DO�� �������

$� YLVXDOL]DomR� GLUHWD� GH� XPD� OLQKD� UDGLRO~FLGD� HP� UDGLRJUDILDV�

SHULDSLFDLV� p� D� ~QLFD� FDUDFWHUtVWLFD� H[SOLFLWD� SDUD� D� GHWHFomR� GH� IUDWXUDV�� $�

GLVWRUomR� H� D VXSHUSRVLomR� GH� LPDJHQV� VmR� GHVYDQWDJHQV� DWULEXtGDV� DV�

UDGLRJUDILDV� �/, HW� DO�� ������� (QWUHWDQWR�� HODV� FRQWLQXDP� D� VHU� R� H[DPH� GH�

HVFROKD�FRPSOHPHQWDU�GRV�FLUXUJL}HV�GHQWLVWDV�GHYLGR�D�VXD� IiFLO�H[HFXomR�H�

DR� EDL[R� FXVWR� RSHUDFLRQDO �76(6,6 HW� DO�� ������� 3DUD� &$59$/+2� HW� DO��

�������� GHYH�VH� ID]HU� DVVRFLDomR� FRP� D� YDULDomR� GH� LQFLGrQFLD� GRV� kQJXORV�

KRUL]RQWDLV�RUWR��PpVLR�RX�GLVWR�UDGLDO�SDUD�RWLPL]DU�D�GHWHFomR�GH�GHQWHV�FRP�

)59�HP�UDGLRJUDILDV�ELGLPHQVLRQDLV��

3RU�RXWUR� ODGR�� LPDJHQV� WULGLPHQVLRQDLV�SRGHP�GLDJQRVWLFDU�DV� IUDWXUDV�

UDGLFXODUHV� FRP� PDLV� SUHFLVmR� 1R� HVWXGR� TXH� FRPSDURX� D� SUHFLVmR� GD�

WRPRJUDILD� FRPSXWDGRUL]DGD� H� GDV� UDGLRJUDILDV� SHULDSLFDLV� QD� GHWHFomR� GH

IUDWXUDV� UDGLFXODUHV� YHUWLFDLV�� D� WRPRJUDILD� FRPSXWDGRUL]DGD DSUHVHQWRX�



ϭϲ

VHQVLELOLGDGH� JHUDO� VLJQLILFDWLYDPHQWH� PDLRU� HP� FRPSDUDomR� FRP� DV�

UDGLRJUDILDV� SHULDSLFDLV�� $� SUHFLVmR� QD� GHWHFomR� GH� IUDWXUDV UDGLFXODUHV� GD�

WRPRJUDILD� FRPSXWDGRUL]DGD� IRL� GH� ����� H� GDV� UDGLRJUDILDV� SHULDSLFDLV� IRL� GH�

���� �+$66$1 HW�DO�� ������

3DUD�.LP�HW�DO���������D�VROLFLWDomR�GD�7&)& QmR�p�VHPSUH�QHFHVViULD��

PDV� HP� FDVRV� PDLV� FRPSOH[RV� WRUQD�VH� LPSRUWDQWH�� YLVWR� TXH� p� FDSD]� GH�

UHSURGX]LU�LPDJHQV�GH�iUHDV�QmR�DOFDQoDGDV�SHODV�UDGLRJUDILDV�FRQYHQFLRQDLV��

&RPR� HP� GHQWHV� TXH� Mi� SRVVXHP� R� WUDWDPHQWR� HQGRG{QWLFR�� R� REVWiFXOR� GR�

GLDJQyVWLFR�GH� WULQFDV�H� IUDWXUDV� WRUQD�VH�DLQGD�PDLRU�� SRLV�D� OLQKD�GH� IUDWXUD�

TXH� p� UDGLRO~FLGD��PXLWDV� YH]HV� FRLQFLGH� FRP� D� UDGLRSDFLGDGH� GRV�PDWHULDLV�

REWXUDGRUHV��0$16,1,�HW�DO�� ������9,(,5$�HW�DO�� ������

0HVPR� DVVLP�� QHP� VHPSUH� XPD� IUDWXUD� p� GHWHFWDGD� HP� WRPRJUDILDV��

SRUpP�R�SDGUmR�GH�GHVWUXLomR�yVVHD�REVHUYDGR�WULGLPHQVLRQDOPHQWH�SRGH�VHU�

XP� LPSRUWDQWH� IDWRU� LQGLFDGRU� GH� )59�� 2XWURV� PpWRGRV� DX[LOLDUHV� GH�

GLDJQyVWLFR�WDPEpP�WrP�VLGR�SURSRVWRV�FRPR�RV�WHVWHV�FRP�FRUDQWHV�H�R�XVR�

GH� WUDQVLOXPLQDGRUHV�� $� PDJQLILFDomR� GR� FDPSR� H� D� LOXPLQDomR� WDPEpP�

FRQWULEXHP� SDUD� D� YLVXDOL]DomR� GH� OLQKDV� WrQXHV� GH� IUDWXUD �=82//2� HW� D��

������
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2�GLDJQyVWLFR�GH�IUDWXUD�UHSUHVHQWD�XP�GHVDILR�SDUD�R�FLUXUJLmR�GHQWLVWD��

3RUWDQWR�� GHQWHV� FRP� LQGLFDomR� GH� LQVXFHVVR� HQGRG{QWLFR� GHYHP� VHU�

LQVSHFLRQDGRV�FRP�DGHTXDGD�PDJQLILFDomR�H�DLQGD�DVVRFLDU�VLQDLV�H�VLQWRPDV�

DR�H[DPH�FOtQLFR�H�H[DPHV�SRU� LPDJHP�GH�DOWD�TXDOLGDGH�FRPR�D� WRPRJUDILD�

FRPSXWDGRUL]DGD GH� IHL[H� F{QLFR� �7&)&�� 1R� FDVR� GLVFXWLGR�� FRPR� D� IUDWXUD�

UDGLFXODU� YHUWLFDO� DSUHVHQWD� R� SURJQRVWLFR� VRPEULR�� R� HOHPHQWR� GHQWiULR� IRL�

HQFDPLQKDGR�SDUD�H[RGRQWLD�
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5()(5Ç1&,$6

$1'5$'(� 3�� %�� 9��� %$5%26$� *�� /�� 5��� 1(9(6� )�� 6�� $� WRPRJUDILD�

FRPSXWDGRUL]DGD� GH� IHL[H� F{QLFR� QR� GLDJQRVWLFR� GH� IUDWXUDV� UDGLFXODUHV��

5HYLVWD�$%52��Y������Q�����S��������������

&$59$/+2� 5�� /�� 6�� HW� DO�� $YDOLDomR� GH� IUDWXUDV� UDGLFXODUHV� HP� LPDJHQV�

GLJLWDLV�FRP�YDULDo}HV�GH�DQJXODJHQV��5HYLVWD�GH�&LUXUJLD�H�7UDXPDWRORJLD�

%XFR�0D[LOR�)DFLDO��Y������Q�����S�������������

&2+(1�6���+$5*5($9(6�.��0��&DPLQKRV�GD�SROSD�����HG��5LR�GH�-DQHLUR��

(OVHYLHU�������

'85$&.�&��� 3$7(/�6�� &RQH� %HDP�&RPSXWHG� 7RPRJUDSK\� LQ� (QGRGRQWLFV��

%UD]LOLDQ�'HQWDO�-RXUQDO��Y������Q�����S����������������

(//,6�6��*��6���0F&25'�-��)��%85.(�)��-��7��3UHGLVSRVLQJ�DQG�FRQWULEXWLQJ�

IDFWRUHV� IRU� FRPSOHWH�DQG� LQFRPSOHWH� WRRWK� IUDFWXUHV��'HQWDO�8SGDWH�� S�� ����

����������

)5(,7$6� 3�� 4�� HW� DO�� 7KH� GLDJQRVWLF� FKDOOHQJH� RI� YHUWLFDO� URRW� IUDFWXUH� LQ�

HQGRGRQWLFDOO\�WUHDWHG�WHHWK��$�FDVH�UHSRUW��5HYLVWD�2GRQWR�&LrQFLD��Y������Q��

���S��������������

)857$'2�*��)���025(//2�-���5,%(,52�)��&��'LDJQRVWLFR�GH�IUDWXUD�UDGLFXODU�

YHUWLFDO�� UHYLVmR� GH� OLWHUDWXUD��5HYLVWD %UDVLOHLUD� GH�3HVTXLVD�HP�6D~GH�� Y��

����Q�����S��������������

+$66$1�%��HW�DO� 'HWHFWLRQ�RI�YHUWLFDO� URRW� IUDFWXUHV� LQ�HQGRGRQWLFDOO\� WUHDWHG�

WHHWK�E\�D�FRQH�EHDP�FRPSXWHG�WRPRJUDSK\�VFDQ��-RXUQDO�RI�(QGRGRQWLFV��Y��

����Q����������

+(.0$7,$1� (�� HW� DO� 'HWHFWLRQ� RI� YHUWLFDO� URRW� IUDFWXUHV� XVLQJ� FRQH�EHDP�

FRPSXWHG� WRPRJUDSK\� LQ� WKH� SUHVHQFH� DQG� DEVHQFH� RI� JXWWD�SHUFKD�� 7KH�

6FLHQWLILF�:RUOG�-RXUQDO��S�������������
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.,0�(��HW�DO� &RPSXWHG�WRPRJUDSK\�DV�D�GLDJQRVWLF�DLG�IRU�H[WUDFDQDO�LQYDVLYH�

UHVRUSWLRQ��-RXUQDO�RI�(QGRGRQWLFV��Y������Q�����S����������������

/,� )�� HW� DO� 5ROH� RI� FRPSXWHG� WRPRJUDSK\� VFDQ� LQ� GHQWDO� WUDXPD�� D� FURVV�

VHFWLRQDO�VWXG\��'RVH�5HVSRQVH��$Q�,QWHUQDWLRQDO�-RXUQDO��S�������������

/23(6�+��3���6,48(,5$�-��)��(QGRGRQWLD��ELRORJLD�H�WpFQLFD����HG��5LR�GH�

-DQHLUR��(OVHYLHU�������

0$16,1,� HW� DO�� 8WLOL]DomR� GD� WRPRJUDILD� FRPSXWDGRUL]DGD� QR� GLDJQRVWLFR� GH�

IUDWXUDV�UDGLFXODUHV�YHUWLFDLV��5HYLVWD�*DXFKD�GH�2GRQWRORJLD��Y������Q�����S��

��������������

3(<1($8�3��'��HW�DO��'HWHFomR�GH�IUDWXUD�ORQJLWXGLQDO�SRU�PHLR�GH�WRPRJUDILD�

FRPSXWDGRUL]DGD� FRQH� EHDP�� UHODWR� GH� GRLV� FDVRV� FOtQLFRV�� 5HYLVWD�

2GRQWRORJLFD GR�%UDVLO�&HQWUDO��Y������Q������S����������������

3,776� '�� /��� 1$7.,1� (�� 'LDJQRVLV� DQG� WUHDWPHQW� RI� YHUWLFDO� URRW� IUDFWXUHV��

-RXUQDO�RI�(QGRGRQWLFV��Y�����Q�����S����������������

5(=(1'(�0��7��/��HW�DO� 'HWHFWLRQ�RI�URRW�IUDFWXUHV�LQ�JODVV�ILEHU�DQG�PHWDO�FDVW�

GRZHO�UHVWRUHG�WHHWK��$FFXUDF\�RI�FRPSXWHG�WRPRJUDSK\�YV�GLJLWDO�UDGLRJUDSK\��

5HYLVWD�2GRQWR�&LrQFLD��Y������Q�����S�������������

6((�:�.�� HW DO�� 7KH� DVVRFLDWLRQ� EHWZHHQ� FOLQLFDO� GLDJQRVWLF� IDFWRUV� DQG� WKH�

SUHYDOHQFH� RI� YHUWLFDO� URRW� IUDFWXUH� LQ� HQGRGRQWLF� VXUJHU\�� -RXUQDO� RI� WKH�

)RUPRVDQ�0HGLFDO�$VVRFLDWLRQ��S������������

7$06(� $�� HW� DO� $Q� HYDOXDWLRQ� RI� HQGRGRQWLFDOO\� WUHDWHG� YHUWLFDOO\� IUDFWXUHG�

WHHWK��-RXUQDO�RI�(QGRGRQWLFV��Y�����Q������S����������������

76(6,6� ,�� HW� DO�� 'LDJQRVLV� RI� YHUWLFDO� URRW� IUDFWXUHV� LQ� HQGRGRQWLFDOO\� WUHDWHG�

WHHWK�EDVHG�RQ�FOLQLFDO�DQG�UDGLRJUDSKLF�LQGLFHV��$�V\VWHPDWLF�UHYLHZ��-RXUQDO�

RI�(QGRGRQWLFV��Y������Q�����S������������������

9,',*$/�%��&��/��HW�DO��8VR�GD�WRPRJUDILD�FRQH�EHDP�QD�DYDOLDomR�GH�IUDWXUDV�

UDGLFXODUHV��5HYLVWD�%UDVLOHLUD�GH�2GRQWRORJLD��Y������Q�����S����������������
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9,(,5$� 0�� 9�� %��� 9,(,5$� 0�� 0��� :2/))� +�� )UDWXUD� YHUWLFDO� GD� UDL]��

DSUHVHQWDomR�GH�XP�FDVR��2GRQWRORJLD�0RGHUQD��Y������Q�����S��������������

:$/721�5��(��HW�DO� 7KH�KLVWRSDWKRJHQHVLV�RI�YHUWLFDO�URRW�IUDFWXUHV��-RXUQDO�

RI�(QGRGRQWLFV��Y������Q�����S��������������

=82//2� 0�� /��� 0(//2� -�� (�� -��� 5(**,$1,� '�� 6LQDLV� H� VLQWRPDV� FOtQLFRV�

DVVRFLDGRV� j� IUDWXUD� YHUWLFDO� GH� UDL]� �)59��� UHODWR� GH� ���� FDVRV��5HYLVWD� GD�

$VVRFLDomR�3DXOLVWD�GH�&LUXUJL}HV�'HQWLVWDV��Y������Q�����S����������������


