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,Q� WKLV� ILUVW� SUHVLGHQW
V� UHSRUW�� ,� ZRXOG� OLNH� WR

EHJLQ� E\� VLQFHUHO\� WKDQNLQJ� \RX� IRU� WKH� WUXVW

WKDW� KDV� EHHQ� SODFHG� LQ� PH�� LW� LV� D

UHVSRQVLELOLW\� WKDW� ,� DFFHSW� DQG� DVVXPH� ZLWK

JUHDW�HQWKXVLDVP�

:KHQ�,�VWDUWHG�WDNLQJ�RQ�UHVSRQVLELOLWLHV�ZLWKLQ

,6$.� LQ� WKH� (VWRULO� ([HFXWLYH� &RPPLWWHH� LQ

������ ,� QHYHU� LPDJLQHG�� QRU� ZDV� LW� LQ� P\

WKRXJKWV�WR�WDNH�WKH�µUHLQV¶�RI�WKLV�JUHDW�IDPLO\

WKDW� LV� ,6$.�� WKLV� LV� D� JUHDW� UHVSRQVLELOLW\�� LI

\RX� DUH� DZDUH� RI� ZKDW� WKLV� HQWDLOV�� ,W� KDV� DOO

KDSSHQHG�WKDQNV�WR�WKH�VXSSRUW�UHFHLYHG�IURP

PDQ\� SHRSOH� RYHU� WKH� ��� \HDUV� WKDW�ZH� KDYH

EHHQ�DW�WKH�KHDG�RI�WKH�*HQHUDO�6HFUHWDULDW��,W

KDV� EHHQ� D� VLOHQW� ZRUN�� EXW� IXOO� RI� KRXUV� RI

ZRUN�� GHGLFDWLRQ� DQG� GHPDQG�� ,QWHJUDWLQJ

HYHU\RQH�LQ�,6$.��

$OO� WKLV� KDV� OHG� RXU� WHDP� WR� DFKLHYH� WKH� EHVW

DFWLYH�PHPEHUVKLS�ILJXUHV�LQ�WKH�KLVWRU\�RI�WKH

6RFLHW\�� WKH� KLJKHVW� QXPEHU� DQG� TXDOLW\� RI

2IILFLDO� &RXUVHV� DQG� WKH� PRVW� DPELWLRXV

VFLHQWLILF� WRROV� DQG�PHHWLQJV� VLQFH� ,6$.� FDPH

LQWR�H[LVWHQFH�

3UHVLGHQW¶V�&RUQHU

��

%HWWLQJ�RQ�WKH
IXWXUH� %XW� ZLWK� DOO� WKLV�� LW� LV� LQWHQGHG� WR� EH� WKH

EHJLQQLQJ�RI�D�QHZ�VWDJH��:H�DUH�QRZ�HQWHULQJ

D�VWDJH�LQ�ZKLFK�ZH�DUH�EHWWLQJ�RQ�WKH�IXWXUH�RI

D�6RFLHW\�WKDW�LV�LQ�EHWWHU�VKDSH�WKDQ�HYHU��)RU

WKLV� UHDVRQ�� ZH� DUH� FRPPLWWHG� WR� D

&216758&7,9(� SUHVLGHQF\�� ZLWK� IUHHGRP� RI

H[SUHVVLRQ�� ZKHUH� ZH� ZRUN� ZLWK� HQWKXVLDVP�

FRQILGHQFH�DQG�D�GHVLUH�IRU�JURZWK�

,W� LV� WLPH� WR� VXSSRUW� D� WHDP� IURP� DQ� $&7,9(

SUHVLGHQF\�� ZKHUH� ZH� DUH� DYDLODEOH� WR� KHOS

DQ\RQH�ZKR� DVNV� IRU� LW� DQG�ZKHUH� QHFHVVDU\�

WHDFKLQJ� NLQDQWKURSRPHWU\� DQG� UHVHDUFKLQJ� WR

FRQWLQXH� DGYDQFLQJ�� 7KRVH� RI� \RX� ZKR� DUH

FORVHU�WR�PH�DQG�NQRZ�PH��NQRZ�ZHOO�IURP�WKH

HQWKXVLDVP� WKDW� ,� WUDQVPLW� WR� \RX�� WKDW� ,� IHHO

\RXQJHU� WKDQ� HYHU� DW� ��� \HDUV� RI� DJH� DQG

HDJHU� WR� WUDQVPLW� DQG� UHFHLYH� IHHGEDFN� RI

NQRZOHGJH�
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:H� EHOLHYH� WKDW� ZH� PXVW� EH� FRPPLWWHG� WR� D

'(0$1',1*� SUHVLGHQF\�� WKDW� ZH� KRQRXU� WKH

µ$¶�LQ�WKH�QDPH�RI�RXU�6RFLHW\��ZKLFK�DOOXGHV�WR

WKH�$GYDQFHPHQW�RI�RXU�GLVFLSOLQH��7R�WKLV�HQG�

WKH�ZRUN�RI�WKH�*HQHUDO�6HFUHWDULDW��OHG�E\�'U�

5DTXHO� 9DTXHUR�&ULVWyEDO�� LV� FUXFLDO�� :H� ZLOO

LQFUHDVH�WKH�OHYHO�RI�PRQLWRULQJ�WR�HQVXUH�WKDW

WKH� 2IILFLDO� &RXUVHV� WHDFK� SUHFLVH�� VFLHQWLILF

DQG�KRPRJHQHRXV�NLQDQWKURSRPHWU\��DGKHULQJ

WR�WKH�VDPH�SDUDPHWHUV�WKURXJKRXW�WKH�ZRUOG�

:H�KDYH�WR�JR�IRU�D�*/2%$/�SUHVLGHQF\��ZKHUH

DOO� FRQWLQHQWV� DUH� SUHVHQW�� :H� KDYH� PDQ\

LGHDV� WR� LQYROYH� WKRVH� FRXQWULHV�ZKHUH� DFFHVV

WR� WUDLQLQJ� LV� PRUH� FRPSOH[�� :H� DOVR� NQRZ

ZKHUH� RXU� VWUHQJWKV� DQG� ZHDNQHVVHV� DUH�� LQ

RUGHU� WR� UHLQIRUFH� WKH� IRUPHU� DQG� DGGUHVV

DUHDV�RI�LPSURYHPHQW�IRU�WKH�ODWWHU�

$QG�RI�FRXUVH��LW�LV�WLPH�WR�FRPPLW�WR�DQ�HYHQ

PRUH� 02'(51� SUHVLGHQF\�� ZKHUH� UHVHDUFK�

GHYHORSPHQW� DQG� WHFKQRORJLFDO� LQQRYDWLRQ� DUH

RXU� SLOODUV� RQ� ZKLFK� WR� FRQWLQXH� WR� JURZ�� )RU

WKLV�UHDVRQ��ZH�VXUURXQG�RXUVHOYHV�ZLWK�WHDPV

RI�DQWKURSRPHWULVWV�RI�DOO�DJHV�DQG�FXOWXUHV�WR

FRQWULEXWH� WKH� ODWHVW� WUHQGV� VR� WKDW� RXU� WRROV

DQG�SURWRFROV�VHUYH�DV�D�VWHS�IRUZDUG�DQG�QRW

EDFNZDUG�

3UHVLGHQW¶V�&RUQHU

��

0DQ\�\HDUV�DJR�ZH�EHOLHYHG�LQ�NLQDQWKURSRPHWU\

DV�WKH�GLVFLSOLQH�RI�WKH�IXWXUH�DQG�LQ�,6$.�DV�WKH

6RFLHW\� WKDW�ZRXOG� GULYH� LW� IRUZDUG� DQG�PDNH� LW

DGYDQFH� LQWHUQDWLRQDOO\�� ,W� VHHPV� WKDW� WLPH� KDV

SURYHG�XV�ULJKW��6R�DOO� WKDW�UHPDLQV� LV�WR�EHW�RQ

DQ�HYHQ�EHWWHU�IXWXUH�

,�:$17�$1'�:,6+�72�&2817�21�$//�7+(
0(0%(56�2)�,6$.��

'U��)UDQFLVFR�(VSDU]D�5RV
3UHVLGHQW�RI�,6$.



7KH� ,6$.� *HQHUDO� 6HFUHWDULDW� LV� D� FKDOOHQJH

WKDW� ,� WDNH� RQ� ZLWK� UHVSRQVLELOLW\� DQG

FRQILGHQFH�� $W� WKH� VDPH� WLPH�� ,� KDYH� WKH

VHFXULW\� RI� WDNLQJ� RQ� WKLV� SRVLWLRQ� WRJHWKHU

ZLWK� WKH� EHVW� WHDP� ZLWK� ZKLFK� ,� FRXOG� GR� LW�

2XU� RQO\� SUHPLVH� GXULQJ� WKHVH� ��� \HDUV� DQG

WKH� RQH� ZH� ZLOO� FRQWLQXH� WR� ZRUN� ZLWK� LV� WR

ZRUN� IRU� DQG� ZLWK� DOO� WKH� PHPEHUV� RI� ,6$.�

)XUWKHUPRUH�� WKH� ZRUN� RI� 'U�� )UDQFLVFR

(VSDU]D�5RV�DV�3UHVLGHQW�RI�,6$.�VXSSRUWV�DQG

HQVXUHV� D� FRQWLQXLW\� WKDW� EULQJV� FRQILGHQFH

DQG�JOREDOLW\�WR�WKH�6RFLHW\��

%XW� WKH�GDWD�DOVR�HQFRXUDJHV�XV�WR�FRQWLQXH� LQ

WKLV� OLQH� RI� FRQWLQXLW\�� 7KH� ,6$.� FRQWLQXHV� WR

JURZ� \HDU� DIWHU� \HDU�� EUHDNLQJ� PHPEHUVKLS

UHFRUGV�ZLWK�HDFK�QHZ�DQQLYHUVDU\�� ,Q� WKH� ODVW

\HDU� PRUH� WKDQ� ������ VWXGHQWV� KDYH

SDUWLFLSDWHG� LQ� RXU� FRXUVHV�� UHDFKLQJ� ������

FXUUHQW�PHPEHUV� ZRUOGZLGH�� LQ� DQ� H[SRQHQWLDO

JURZWK� VLQFH� ������ ZKHQ� ZH� DUULYHG� DW� WKH

*HQHUDO� 6HFUHWDULDW� ZLWK� ���� PHPEHUV�� :H

KDYH�D�SUHVHQFH�LQ�PRUH�WKDQ����FRXQWULHV��DQG

WKLV�VSHDNV�WR�WKH�JOREDOLW\�RI�WKLV�6RFLHW\��

%XW� WKLV� JURZWK� DOVR� KDV� LWV� ULVNV�� )RU� WKLV

UHDVRQ�� LW� LV�QHFHVVDU\� WR�KDYH�D�VWULFW� ,6$.� LQ

WKH� UHJXODWLRQ� DQG� LPSOHPHQWDWLRQ� RI� FRXUVHV

DOLJQHG� ZLWK� WKH� 6RFLHW\
V� UHJXODWLRQV� LQ� WKH

+DQGERRN�� 7KLV� VWDQGDUGLVDWLRQ� RI� RXU� WUDLQLQJ

FRXUVHV� LQ� OLQH�ZLWK� WKH� UHJXODWLRQV� LV�HVVHQWLDO

IRU� WKH� VXVWDLQDEOH� JURZWK� RI� WKH� ,6$.� RYHU

WLPH��7KHUHIRUH��WKLV�ZLOO�EH�RQH�RI�WKH�PD[LPV

RI� WKH� ZRUN� RI� RXU� WHDP� ZLWKLQ� WKH� ,6$.

6HFUHWDULDW��

$QRWKHU� DUHD� RI� FRQWLQXRXV� LPSURYHPHQW� DQG

JURZWK�RI� WKH�*HQHUDO�6HFUHWDULDW�ZLOO� FRQWLQXH

WR�EH�LQ�,6$.�0HWU\��

6HFUHWDU\�
*HQHUDO�V�5HSRUW

��
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6HFUHWDU\�
*HQHUDO�V�5HSRUW

��
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2XU� VRIWZDUH� KDV� EHHQ� LQ� RSHUDWLRQ� IRU� PRUH
WKDQ���\HDUV�DQG�WKH� IHHGEDFN�FRQWLQXHV�WR�EH
WKDW�RI�DQ�HVVHQWLDO�WRRO�LQ�GD\�WR�GD\�ZRUN��7KH
XVDJH�ILJXUHV�FRQWLQXH�WR�JURZ�H[SRQHQWLDOO\�WR
WKRVH�RI�,6$.��ZKLFK�VKRZV�WKDW�LW�LV�VWLOO�DW�WKH
IRUHIURQW� RI� WKH� DQWKURSRPHWULVW
V� GDLO\� ZRUN�
7KH�VRIWZDUH�KDV�QRW�VWRSSHG�GHYHORSLQJ�VLQFH
LWV�UHOHDVH�DQG��LQ�DQ�DWWLWXGH�RI�FRQWLQXRXV�DQG
SURJUHVVLYH� LPSURYHPHQW�� ZH� DUH� RSHQ� WR
UHFHLYH� IHHGEDFN�RQ�DQ\WKLQJ�\RX� WKLQN�FDQ�EH
LPSURYHG��

)XUWKHUPRUH�� DOO� GDWD� VWRUHG� LQ� WKH� VRIWZDUH� LV
FRPSOHWHO\� SULYDWH� DQG� LV� NHSW� WR� WKH� KLJKHVW
VHFXULW\� VWDQGDUGV�� HQVXULQJ� WKH� SURWHFWLRQ� RI
VHQVLWLYH� LQIRUPDWLRQ� DERXW� RXU
DWKOHWHV�FOLHQWV�SDWLHQWV�� :H� UHPLQG� DOO� RXU
PHPEHUV� WKDW� WKLV� VRIWZDUH� LV� FRPSOHWHO\� IUHH
IRU�DOO�,6$.�PHPEHUV�DQG�HQFRXUDJH�WKRVH�ZKR
KDYH�QRW�\HW�XVHG�LW�WR�GR�VR��

$OO� RI� WKH� DERYH� KDV� OHG� WR� D� ODUJH� QXPEHU� RI
SURIHVVLRQDOV� FXUUHQWO\� XVLQJ� DQWKURSRPHWU\� LQ
WKHLU�GD\�WR�GD\�ZRUN��WDNLQJ�DGYDQWDJH�RI�WKH
VWUHQJWKV� WKDW� WKH� ,6$.�SURWRFRO� DQG� WRROV� FDQ
SURYLGH�WKHP�ZLWK�GXH�WR�WKHLU�FRQQHFWLRQ�ZLWK
VSRUWV�SHUIRUPDQFH��EXW�DOVR�ZLWK�KHDOWK��

$QG� LW� LV�RXU� UHVSRQVLELOLW\� WR�PDNH�FXUUHQW�DQG
IXWXUH�,6$.�PHPEHUV�XQGHUVWDQG�WKH�HQRUPRXV
FRPPLWPHQW� RXU� 6RFLHW\� KDV� WR� FDULQJ� IRU� WKH
SHRSOH� ZH� ZRUN� ZLWK�� HVSHFLDOO\� ZKHQ� ZH� ZRUN
ZLWK�WKH�PRVW�VHQVLWLYH�SRSXODWLRQV��

)LQDOO\�� ,� ZRXOG� OLNH� WR� KLJKOLJKW� WKH� H[SDQVLYH
QDWXUH� RI� ,6$.�� DV�ZHOO� DV� LWV� JOREDO� QDWXUH�� ,Q
WKLV� OLQH�� LW� LV� LPSRUWDQW� WKDW� IURP� WKH� *HQHUDO
6HFUHWDULDW� ZH� FDQ� JHW� WR� NQRZ� ILUVW�KDQG� WKH
QHHGV�RI�RXU�PHPEHUV�LQ�WKH�VSHFLILF�FRQWH[WV�LQ
ZKLFK� WKH\� RSHUDWH�� )RU� WKLV� UHDVRQ�� WKH� WUDYHO
DJHQGD� QHYHU� FHDVHV�� DV� HDFK� VWD\� LQ� GLIIHUHQW
SODFHV� LV� DQ� LGHDO� RSSRUWXQLW\� WR� JHW� WR� NQRZ
ILUVW�KDQG�WKH�QHHGV�RI�DQWKURSRPHWULVWV�LQ�HYHU\
FRUQHU�RI�WKH�SODQHW��

'U��5DTXHO�9DTXHUR�&ULVWyEDO

,6$.�*HQHUDO�6HFUHWDULDW
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&XUUHQWO\�D�WRWDO�RI����VWXGHQWV�KDYH�FRPSOHWHG

WKHLU� PDVWHU
V� RU� GRFWRUDO� VWXGLHV� XQGHU� KLV

JXLGDQFH�� +H� KDV� DXWKRUHG� RU� FR�DXWKRUHG� D

WRWDO�RI����UHVHDUFK�DUWLFOHV�SXEOLVKHG�LQ�IXQGHG

DFDGHPLF�MRXUQDOV��DV�ZHOO�DV�VHYHUDO�ERRNV�DQG

ERRN�FKDSWHUV��'XULQJ�WKH�SHULRG������WR������

KH�ZDV�LQYLWHG�DQG�RU�NH\QRWH�VSHDNHU�RQ�PRUH

WKDQ� ��� RFFDVLRQV� DW� FRQIHUHQFHV� DURXQG� WKH

ZRUOG�

3È*���

��

3URIHVVRU�
'U��-��+DQV�GH�5LGGHU�

%,2*5$3+<
/HYHOV���LQ�WKH�ZRUOG

3URIHVVRU�'U��-��+DQV�GH�5LGGHU�LV�3URIHVVRU�DQG

'LUHFWRU� RI� WKH� 6FKRRO� RI� +XPDQ� 0RYHPHQW

6FLHQFHV�DW�WKH�8QLYHUVLW\�RI�WKH�1RUWK�:HVW� LQ

3RWFKHIVWURRP�� 6RXWK� $IULFD�� +H� LV� FXUUHQWO\� D

&��UDWHG� UHVHDUFK� IHOORZ� RI� WKH� 1DWLRQDO

5HVHDUFK� )RXQGDWLRQ� �15)�� RI� 6RXWK� $IULFD�� ,Q

�����KH� UHFHLYHG� WKH�6WDOV�$ZDUG�DQG� LQ�����

WKH� $OEHUW� 6WUDWLQJ� $ZDUG� IRU� 3UHYHQWLYH

0HGLFLQH� IURP� WKH� 6RXWK� $IULFDQ� $FDGHP\� RI

6FLHQFHV� DQG� $UWV� IRU� KLV� RXWVWDQGLQJ

FRQWULEXWLRQ� WR� NLQDQWKURSRPHWU\� LQ� $IULFD�� ,Q

����� KH� UHDFKHG� D� PLOHVWRQH� LQ� KLV� UHVHDUFK

FDUHHU�� ZKHQ� KH� JUDGXDWHG� KLV� ��WK

SRVWJUDGXDWH�VWXGHQW��0
V�DQG�3K�'�
V���

+H�ZDV�6HFUHWDU\�*HQHUDO�RI�,6$.�IURP������WR

�����DQG�WKHQ�3UHVLGHQW�IURP������WR�������+H

LV� DOVR� DQ� ,6$.� DFFUHGLWHG� /HYHO� �

DQWKURSRPHWULVW�� RQH� RI� RQO\� D� KDQGIXO� LQ� WKH

ZRUOG�� +H� KDV� EHHQ� LQYROYHG� LQ� WHDFKLQJ� ,6$.

FRXUVHV�IRU�PDQ\�\HD
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+DQV� LV� PDUULHG� WR� (OVLH�� D� PDWKV� WHDFKHU�� DQG

WKH\�KDYH�IRXU�FKLOGUHQ��(Op��'H�:HW��0HOLQGD�DQG

0DUHW�� 7KH\� DUH� D� FORVH�NQLW� IDPLO\� DQG� HQMR\

WUDYHOOLQJ� WRJHWKHU��7KH\�HVSHFLDOO\� ORYH� WUDYHOOLQJ

DQG� FDPSLQJ� LQ� $IULFD�� 7KH� IDPLO\� PRWWR� LV� WR

PDNH�D�GLIIHUHQFH� LQ�SHRSOH
V� OLYHV�DQG� WR�DOZD\V

EH�NLQG�DQG� IULHQGO\� WR�RWKHU�SHRSOH��7KH\� OLYH� LQ

3RWFKHIVWURRP��6RXWK�$IULFD�

+H� ZDV� KRQRXUHG� LQ� ����� ZLWK� ,6$.� /LIH

0HPEHUVKLS�DW�WKH�,6$.�:RUOG�&RQIHUHQFH�LQ

0XUFLD�� 6SDLQ�� +H� LV� WKH� ILIWK� SHUVRQ� LQ

,6$.
V� KLVWRU\� WR� UHFHLYH� WKLV� SUHVWLJLRXV

DZDUG��+H�LV�FR�DXWKRU�RI�WKH������HGLWLRQ�RI

WKH�,6$.�KDQGERRN� µ,QWHUQDWLRQDO�6WDQGDUGV

IRU� $QWKURSRPHWULF� $VVHVVPHQW¶�� 6LQFH� WKH

ERRN�ZDV� SXEOLVKHG� LQ� ������ LW� KDV� DOUHDG\

EHHQ� FLWHG� PRUH� WKDQ� ����� WLPHV�� +H� KDV

EHHQ�WHDFKLQJ�,6$.�FRXUVHV�VLQFH������DQG

KDV� WDXJKW�PRUH� WKDQ����� OHYHO������DQG��

FRXUVHV

+H� LV� WKH� )RXQGHU�� 6HFUHWDU\� *HQHUDO� DQG
FXUUHQW� &KDLUPDQ� RI� %5,&6� &RXQFLO� RI
([HUFLVH� DQG� 6SRUW� 6FLHQFHV� �%5,&6&(66��
ZKLFK� ZDV� IRXQGHG� DW� 0DQDY� 5DFKQD
8QLYHUVLW\�� )DULGDEDG�� 'HOKL�� ,QGLD� RQ� ��
2FWREHU�������+H�LV�D�PHPEHU�RI�WKH�%RDUG
RI�'LUHFWRUV�RI�*&+�)RXQGDWLRQ��&KDLUPDQ�RI
*R)3(3������DQG�)RXQGHU�6HFUHWDU\�*HQHUDO
DQG� FXUUHQW� &KDLUPDQ� RI� %5,&6� &RXQFLO� RI
([HUFLVH�DQG�6SRUW�6FLHQFHV�

+H� ZDV� DOVR� FKDLU� RI� WKH� %5,&6&(66� ����
FRQJUHVV� LQ� &DSH� 7RZQ�� +H� LV� FXUUHQWO\
'HSXW\� (GLWRU� RI� WKH� $IULFDQ� -RXUQDO� RI
3K\VLFDO� (GXFDWLRQ�� +HDOWK�� 5HFUHDWLRQ� DQG
'DQFH��$-3+(5

%,2*5$3+<
/HYHOV���LQ�WKH�ZRUOG
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ÁR�zk�ç�È

6W� 0DU\
V� 8QLYHUVLW\� KDV� EHHQ� DQ� H[FHOOHQW� YHQXH�� PDQ\� WKDQNV� WR� WKH
RUJDQLVHUV�DQG�WKH�&LW\�RI�/RQGRQ�IRU�DQRWKHU�JUHDW�:RUOG�&RQIHUHQFH�RQ
.LQHDQWKURSRPHWU\�� $OVR� WKDQNV� WR� WKH� VSHDNHUV� DQG� UHVHDUFKHUV� ZKR
VKDUHG�WKHLU�H[FHOOHQFH�IRU�WKH�DGYDQFHPHQW�RI�NLQDQWKURSRPHWU\��7KDQNV
WR� WKH� VSRQVRUV� IRU� PDNLQJ� LW� SRVVLEOH� DQG� WR� WKH� DWWHQGHHV� EHFDXVH
ZLWKRXW�WKHP�QRWKLQJ�ZRXOG�PDNH�VHQVH�
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7RJHWKHU� ZLWK� KLV� OHYHO� �� LQVWUXFWRU
'DQLHO�%DUUHUD��(GXDUGR�KDV�GHYHORSHG
D�VHULHV�RI�DGDSWDWLRQV�WR�EH�DEOH�WR�XVH
DQWKURSRPHWULF�PDWHULDO�

+H� DOVR� GHYHORSHG� WKH� GLIIHUHQW
DGDSWDWLRQV�QHFHVVDU\�LQ�WKH�WRROV�WR�EH
XVHG�GXULQJ�WKLV�SURWRFRO��DV�ZHOO�DV�WKH
SRVVLEOH� SUREOHPV� WKDW� PD\� DULVH
GXULQJ� WKH� SURFHVV�� ,Q� WKLV� ZD\�� KH
GHYHORSHG�WKH�OHYHOV�RI�DPSXWDWLRQ�DQG
WKH� GHJUHHV� RI� PRELOLW\� RI� WKH
DPSXWDWHG� OLPEV�� ,W� ZDV� FHUWDLQO\� D
YHU\� LPSRUWDQW� WDON� ZKHUH� WKH
GHYHORSPHQW�� ILWWLQJ� DQG� PDWHULDOV� RI
SURVWKHVHV�ZHUH�VSHFLILHG�

7KDQN� \RX� IRU� WKLV� YHU\� VLJQLILFDQW
LQWHUYHQWLRQ�IRU�WKH�6RFLHW\��
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LPSURYLQJ�WKH�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�RI�DWKOHWHV��FRDFKHV
DQG�SURIHVVLRQDOV�DERXW�WKH�FRPSOH[LWLHV�RI�ERG\�FRPSRVLWLRQ�DV�D
SHUIRUPDQFH� YDULDEOH�� DV� LW� LV� FUXFLDO� WR� WKH� RYHUDOO� KHDOWK� DQG
SHUIRUPDQFH� RI� DWKOHWHV�� $WKOHWHV
� SHUFHSWLRQV�� NQRZOHGJH�
XQGHUVWDQGLQJ� DQG� H[SHULHQFHV� RI� ERG\� FRPSRVLWLRQ� DV� D
SHUIRUPDQFH�YDULDEOH�ZHUH�GLVFXVVHG��5HFHQWO\�GHYHORSHG�VXSSRUW
PDWHULDOV�DQG�HGXFDWLRQDO�LQLWLDWLYHV�ZHUH�VKDUHG�ZLWK�D�IRFXV�RQ
LPSURYLQJ� WKH� XQGHUVWDQGLQJ� RI� WKH� LPSRUWDQFH� RI� ERG\
FRPSRVLWLRQ�ZKLOH�SURPRWLQJ�D�KHDOWK\�DQG�VXVWDLQDEOH�DSSURDFK
WR�DFKLHYLQJ�DWKOHWHV
�JRDOV�
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7KLV� VHVVLRQ� SURYLGHG� DQ� LQWHUHVWLQJ� RYHUYLHZ� RI� WKH� LQWHUGLVFLSOLQDU\� µ$FWLRQ� $JDLQVW
6WXQWLQJ�+XE¶�VWXG\��WKUHH�FRKRUWV�RI�PRWKHU�FKLOG�G\DGV�LQ�,QGLD��,QGRQHVLD�DQG�6HQHJDO�
LQYROYLQJ����DFDGHPLF�LQVWLWXWLRQV��ZLWK���ZRUN�VWUHDPV�DQG�IXQGLQJ�IURP�WKH�8.5,�*OREDO
5HVHDUFK�&KDOOHQJHV�IXQG��

8VLQJ� ILHOG� NQRZOHGJH�� EHVW� SUDFWLFHV� DQG� FKDOOHQJHV�ZHUH�GHVFULEHG�DQG�GLVFXVVHG� IRU
FURVV�FRXQWU\� GHFLVLRQV� RQ� DQWKURSRPHWULF� HTXLSPHQW� DQG�PHWKRGV��:+2� WUDLQLQJ� DQG
VWDQGDUGLVDWLRQ� RI� LQ�FRXQWU\� HQXPHUDWRUV�� GHYHORSPHQW� RI� LQ�FRXQWU\� WUDLQLQJ� YLGHRV�
PRQLWRULQJ�DQG�TXDOLW\�FRQWURO�RI�FROOHFWHG�GDWD��DQG�VWDWLVWLFDO�DQDO\VLV�



3È*����

+PTÏ�.JHVFM
.BSUÓOF[�4BO[

/JBN�#SBEMFZ
0�$POOPS

"ESJÈO�.BUFP
0SDBKBEB

'SBODFTDP
$BNQB

�"EWBODFT�JO�"OUISPQPNFUSJD
.FBTVSFNFOU�5FDIOJRVFT

01&/�
$0..6/*$"5*0/4��



$IBMMFOHFT�PG�8PSLJOH�JO�BO�"QQMJFE�4QPSUT�4FUUJOH�o
UIF�(PPE�#BE�BOE�UIF�6HMZ

%S�+BNFT
'MFNJOH

0MJWJB�
1BUFM

"MJDF
.VSSBZ�
(PVSMBZ

%JTDVTTJPO�
1BOFM

3È*����

%S��+BNFT�'MFNJOH��1SPGFTTPS�PG�4QPSUT�/VUSJUJPO�1FSGPSNBODF�/VUSJUJPOJTU

0MJWJB�1BUFM�"TUPO�7JMMB�'$�XPNFOhT�GJSTU�EJWJTJPO�UFBN

"MJDF�.VSSBZ�(PVSMBZ�%JFUJDJBO�BOE�4QPSUT�/VUSJUJPOJTU

,QWHUHVWLQJ�SDQHO�WKDW�GHOYHG�LQWR�WKH�LQWULFDWH�ZRUOG�RI�ERG\�FRPSRVLWLRQ
FKDOOHQJHV�LQ�DSSOLHG�VHWWLQJV��)URP�WKH�SXUVXLW�RI�RSWLPDO�SHUIRUPDQFH�WR
WKH�QXDQFHV�RI�DWKOHWH�ZHOOQHVV��7KH�SDQHOLVWV�VKDUHG�WKHLU�H[SHULHQFHV
JUDSSOLQJ� ZLWK� WKH� µJRRG¶� VWUDWHJLHV� WKDW� SURGXFH� VXFFHVV�� WKH� µEDG¶
SUDFWLFHV� VWLOO� HQWUHQFKHG� LQ� SHUIRUPDQFH� HQYLURQPHQWV� DQG� WKH� XJO\
UHDOLWLHV�ZKHQ�QDYLJDWLQJ�WKH�FRQVWDQW�HYROXWLRQ�RI�ERG\�FRPSRVLWLRQ�LQ
SURIHVVLRQDO�DQG�KLJK�SHUIRUPDQFH�VSRUWV�

,W�ZDV�FHUWDLQO\�D�G\QDPLF�H[SORUDWLRQ�RI�WKH�PXOWLIDFHWHG�QDWXUH�RI�ERG\
FRPSRVLWLRQ�PDQDJHPHQW�
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7KLV� VHVVLRQ� H[SORUHG� KRZ� ELRPHFKDQLVWV
XVH� NLQDQWKURSRPHWULF� PHDVXUHPHQWV� LQ
PRYHPHQW�� IXQFWLRQ� DQG� SHUIRUPDQFH
UHVHDUFK��7KH�VSHDNHU�GLVFXVVHG�WKH�XVH�RI
DQWKURSRPHWULF� GDWD� WR�PRGHO� WKH� VNHOHWDO
V\VWHP�XVLQJ��'�PRWLRQ�FDSWXUH��DVVHVVLQJ
WKH�LPSDFW�RI�ERG\�FRPSRVLWLRQ�RQ�JDLW��DQG
VFDOLQJ�MRLQW�WRUTXHV�IRU�PXVFOH�VWUHQJWK�DQG
DFFRXQWLQJ�IRU�ERG\�VL]H�

7KH� VHVVLRQ� FRYHUHG� WRSLFV� VXFK� DV� WKH
LQIOXHQFH� RI� UHODWLYH� HQHUJ\� GHILFLHQF\� RQ
SK\VLRORJLFDO� YDULDEOHV�� SHUVRQDOLVHG� GLHWDU\
SODQV�DQG�WKHLU�HIIHFWV�RQ�DWKOHWHV
�ZHOO�EHLQJ�
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,,6$.� KDV� EHHQ� VWUHVVLQJ� WKH
LPSRUWDQFH�RI�PDUNLQJ�WR�HQVXUH
JRRG�ZRUN��6WDQGDUGLVDWLRQ�LV�WKH
NH\�DQG�WKH�SDWK�WR�H[FHOOHQFH�LQ
PHDVXUHPHQW�� 7KDW� LV� ZK\� WKLV
ZRUNVKRS�IRU�WKH�KLJKHVW�OHYHOV�RI
WKH� 6RFLHW\� LV� HVVHQWLDO�� 7KH\
WHDFK� RWKHU� PHPEHUV� DQG� WKH\
PXVW�XQGHUVWDQG�KRZ�FUXFLDO�LW�LV
WR� VHW� WKH� DQDWRPLFDO� SRLQWV
FRUUHFWO\��

7KURXJKRXW� WKLV� ZRUNVKRS�� 'U�
)UDQFLVFR� (VSDU]D�5RV�� 3UHVLGHQW
RI� WKH�6RFLHW\�HPSKDVLVHG� WKHVH
SLOODUV�IRU�NLQDQWKURSRPHWU\�
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7KH�VHVVLRQ�UHPDUNHG�WKDW�DFFXUDWH�ERG\�PHDVXUHPHQW�LQ�KHDOWK�DQG�VSRUWV�SHUIRUPDQFH
VHWWLQJV� LV� FUXFLDO�� EXW� GLUHFW� PHDVXUHPHQWV� FDQ� EH� UHVRXUFH�LQWHQVLYH�� %RG\� VXUIDFH
PHDVXUHPHQWV�VHUYH�DV�LQGLUHFW�DOWHUQDWLYHV��KRZHYHU��PDQ\�FRPPRQO\�XVHG�VWDQGDUGV�
LQFOXGLQJ�ERG\�PDVV�LQGH[�IRU�REHVLW\�DQG�ERG\�VL]H�IRU�IRHWDO�JURZWK��ODFN�DFFXUDF\�DQG�RU
GR� QRW� DFFRXQW� IRU� LQGLYLGXDO� YDULDELOLW\�� 7KLV� FDQ� OHDG� WR�PLVGLDJQRVLV� DQG� LQHIIHFWLYH
WUHDWPHQW��

2WKHU�VKRUWFRPLQJV�RI�PDQXDO�PHWKRGV�RI�ERG\�PHDVXUHPHQW�LQFOXGH�H[FHVVLYH�XVH�RI
WLPH��UHOLDQFH�RQ�LQDFFXUDWH�HTXDWLRQV�RU�VNLOOV�RI�WKH�SUDFWLWLRQHU��DQG�D�SURSHQVLW\�IRU�KLJK
YDULDELOLW\��HVSHFLDOO\�IRU�DW\SLFDO�ERGLHV��7KLV�VHVVLRQ�H[SORUHG�KRZ�ZH�FDQ�XVH��'�VXUIDFH
LPDJLQJ� V\VWHPV� WR� HYDOXDWH� H[LVWLQJ� DQWKURSRPHWULF� PHWKRGV�� PHDVXUHPHQWV� DQG
VWDQGDUGV� LQ� KHDOWK� DQG� VSRUW� WR� GHWHUPLQH� WKH� PRVW� DFFXUDWH� DQG� DSSURSULDWH
PHDVXUHPHQWV�
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WKH�DVVHVVPHQW�RI�IDW�PDVV�PD\�VHHP�UHODWLYHO\�VLPSOH�DW�ILUVW�JODQFH�EXW�ZKHQ�\RX�GHOYH�GHHSHU�LQWR�WKLV
WRSLF��\RX�GLVFRYHU�WKDW�WKHUH�DUH�PDQ\�PRUH�LVVXHV�WR�WDNH�LQWR�DFFRXQW��)LUVWO\��EHFDXVH�WKH�FRQFHSWV�RI
OLSLG�PDVV��IDW�PDVV�DQG�DGLSRVH�WLVVXH�DUH�RIWHQ�FRQIXVHG��ZKHQ�WKH\�DUH�QRW�V\QRQ\PRXV��6HFRQGO\�
EHFDXVH�WKHUH�DUH�GLIIHUHQW�PRGHOV�WR�DSSURDFK�ERG\�FRPSRVLWLRQ��ZKLFK�HVWLPDWH�IDW�PDVV��EXW�LQ�UHDOLW\
WKH\�DUH�HVWLPDWLQJ�OLSLG�PDVV��IDW�PDVV�DQG�DGLSRVH�WLVVXH�LQGLVWLQFWO\��7KLUGO\��EHFDXVH�WKHUH�DUH�GLIIHUHQW
PHWKRGV�DQG�LQVWUXPHQWV�IRU�HVWLPDWLQJ�IDW�PDVV��ZKLFK�KDYH�GLIIHUHQW�FKDUDFWHULVWLFV�DQG�DSSURDFK�ERG\
FRPSRVLWLRQ�GLIIHUHQWO\��WKXV�\LHOGLQJ�GLIIHUHQW�UHVXOWV��)RXUWKO\��EHFDXVH�DOO�PHWKRGV�KDYH�WKHLU�DGYDQWDJHV
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VSRUWV�IHGHUDWLRQV�DQG�FRPSHWLWLRQ�RUJDQLVHUV�LQ�RUGHU�WR�DVVHVV�DQG�REWDLQ�GDWD�IURP�KLJK�SHUIRUPDQFH
DWKOHWHV�SUHSDULQJ� IRU� D� FKDPSLRQVKLS�� 7KH� UHDVRQ� LV� WKDW�ZKHQ�DQWKURSRPHWULVWV�ZDQW� WR� FRQGXFW
UHVHDUFK��LW�FDQ�EH�GLIILFXOW�WR�FRQYLQFH�VSRUWV�RUJDQLVDWLRQV�WR�DOORZ�DFFHVV�WR�DWKOHWHV�IRU�DVVHVVPHQW��

3DUW�RI�WKH�SUREOHP�LV�D�ODFN�RI�NQRZOHGJH�DERXW�WKH�YDOXH�RI�DQWKURSRPHWU\��*RRG�FRPPXQLFDWLRQ�DQG
D�FOHDU�SODQ�DUH�QHFHVVDU\�FRPSRQHQWV� WR�VXFFHVVIXOO\� LQWHUDFW�ZLWK�RUJDQLVDWLRQV�DQG�SURIHVVLRQDOV
ZRUNLQJ�ZLWK�DWKOHWHV��7KH�SUHVHQWDWLRQ�KLJKOLJKWHG�KRZ�SURPRWLRQDO�YLGHRV�DQG�SKRWRJUDSKV�FDQ�EH
XVHIXO� WRROV� WR�SURPRWH�WKH�YDOXH�RI�DQWKURSRPHWU\��7KH�DLP�ZDV�WR�UHSOLFDWH�WKHVH�VWUDWHJLHV�DQG
SUDFWLFHV� LQ� GLIIHUHQW� VSRUWV� UHVHDUFK� VHWWLQJV�� WKXV� FUHDWLQJ� QHZ� ZRUN� RSSRUWXQLWLHV� IRU
DQWKURSRPHWULVWV�
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:RUOG
&RQIHUHQFH�µ��

��



#FTU�0SBM
1SFTFOUBUJPO��
b�����

3È*����

��BXBSET�XFSF�QSFTFOUFE�EVSJOH�UIF�*4",������$POGFSFODF
TQPOTPSFE�CZ�)VNBO�,JOFUJDT�

)VNBO�,JOFUJDT�PGGFST�QSPGFTTJPOBMT�B�XJEF�TFMFDUJPO�PG
UFYUCPPLT�BOE�F�CPPLT�SFMBUFE�UP�LJOFTJPMPHZ�FYFSDJTF
TDJFODF�BOE�TQPSUT�TDJFODF�
5IBOL�ZPV�)VNBO�,JOFUJDT�GPS�ZPVS�TVQQPSU�

#FTU�QPTUFS
��b�����

#FTU�QBQFS
��b��



#FTU�PSBM
QSFTFOUBUJPO

3È*����

#FTU
QPTUFS��

4QJSJU�PG�*4",�

.BZB�WBO�(FOU
	BDDFQUJOH�UIF�BXBSE�PO�IJT
CFIBMG�1SPG��)BOT�%F�3JEEFS


$BSPMJOB�
3JCFJSP
1FTTBOIB

.BSJB
"OESFBT
3JDIBSE



#FTU�PSBM
DPNNVOJDBUJPO��
ħ����

3È*����

*4",�BXBSEFE���QSJ[FT�EVSJOH�UIF�$POGFSFODF�XJUI�UIF�BJN�PG
TVQQPSUJOH�SFTFBSDI�BOE�QSPHSFTT�JO�LJOBOUISPQPNFUSZ���

#FTU�PSBM
DPNNVOJDBUJPO�CZ�B
SFTFBSDIFS�PWFS���
ZFBST�PME���ħ���

#FTU�QPTUFS��
ħ���

#FTU�PSBM
DPNNVOJDBUJPO�CZ�B
SFTFBSDIFS��VOEFS���
ZFBST�PME���ħ���



3È*����

,6$.�
$ZDUGV

#FTU��PSBM
DPNNVOJDBUJPO

'SBODFTDP
$BNQB

$BSPMJOB�
3JCFJSP�1FTTBOIB

#FTU�QPTUFS

��



3È*����

#FTU
SFTFBSDIFS
PWFS����ZFBST
PME

#FTU
SFTFBSDIFS
VOEFS���

/JDPMÈT
#BHMJFUUP

+PSEBO�3�
.PPO

,6$.�
$ZDUGV

��



3È*����

"8"3%4
&YDJUJOH�QSFTFOUBUJPO�PG�UIF�*4",
NFEBM�GPS�MJGFUJNF�BDIJFWFNFOU�BOE

EFEJDBUJPO�UP�LJOBOUISPQPNFUSZ�UP�1SPG�
)BOT�EF�3JEEFS�BOE�1SPG��.JDIBFM
.BSGFMM�+POFT�BOE�BT�)POPSBSZ

.FNCFS�UP�%S��+PÉP�3JDBSEP�5VSSB
.BHOJ�

)0/03"3:�.&.#&3�
%S��+PÉP�3JDBSEP�5VSSB�.BHOJ

1SPG��)BOT�EF�3JEEFS

-*'&�.&.#&3�
1SPG��.BSGFMM�+POFT

-*'&�.&.#&3�



3È*����

1PTUFST

:RUOG
&RQIHUHQFH�µ��

��



3È*����

5)"/,�:06
UP�BMM�UIF�BOUISPQPNFUSJTUT�GPS�DPMMBCPSBUJOH�JO�UIF

�BEWBODFNFOU�PG�LJOBOUISPQPNFUSZ



3È*����

5)"/,�:06
UP�BMM�UIF�BOUISPQPNFUSJTUT�GPS

DPMMBCPSBUJOH�JO�UIF�BEWBODFNFOU�PG
LJOBOUISPQPNFUSZ�



3È*����

4QPOTPST

:RUOG
&RQIHUHQFH�µ��

��



3È*����

R�ná�ç
4QPOTPST� )PMXBZ�FRVJQNFOU�SFQSFTFOUT�QSFNJVN�EFTJHO�BOE

DPOTUSVDUJPO��5IFZ�BSF�EFTJHOFE�CZ�JOTUSVDUPS
'SBODJT�)PMXBZ�*4",���B�XPSME�MFBEFS�JO
BOUISPQPNFUSZ�SFTFBSDI�BOE�UFBDIJOH�
IPMXBZUPPMT�DPN



3È*����

R�ná�ç
4QPOTPST )PMXBZ�FRVJQNFOU�SFQSFTFOUT�QSFNJVN�EFTJHO�BOE

DPOTUSVDUJPO��5IFZ�BSF�EFTJHOFE�CZ�JOTUSVDUPS
'SBODJT�)PMXBZ�*4",���B�XPSME�MFBEFS�JO
BOUISPQPNFUSZ�SFTFBSDI�BOE�UFBDIJOH�
IPMXBZUPPMT�DPN



3È*����

nX¨�áX³0
4QPOTPST



3È*����

nX¨�áX³0
4QPOTPST



3È*����

³x�«Áx0Á
4QPOTPST

%JTDPWFS�JOOPWBUJPO���4NBSU.FU�JO�FWFSZ�NFBTVSFNFOU�
'JOE�ZPVS�CFTU�QBSUOFS�JO�BOUISPQPNFUSJD�NFBTVSFNFOUT
BU�4NBSU.FU��$PNNJUUFE�UP�QSPWJEJOH�IJHI�RVBMJUZ
FRVJQNFOU�UIBU�HVBSBOUFFT�BDDVSBUF�SFTVMUT�GPS�UIF
NPTU�EFNBOEJOH�QSPGFTTJPOBMT��TNBSUNFU�DPN�NY



3È*����

³x�«Áx0Á
4QPOTPST

%JTDPWFS�JOOPWBUJPO���4NBSU.FU�JO�FWFSZ�NFBTVSFNFOU�
'JOE�ZPVS�CFTU�QBSUOFS�JO�BOUISPQPNFUSJD�NFBTVSFNFOUT
BU�4NBSU.FU��$PNNJUUFE�UP�QSPWJEJOH�IJHI�RVBMJUZ
FRVJQNFOU�UIBU�HVBSBOUFFT�BDDVSBUF�SFTVMUT�GPS�UIF
NPTU�EFNBOEJOH�QSPGFTTJPOBMT��TNBSUNFU�DPN�NY
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;,;�:25/'�&21)(5(1&(�21
.,1$17+52320(75<���,6$.������
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3È*����

:H� DUH� H[FLWHG� WR� DQQRXQFH� WKDW� 0HGHOOtQ� KDV
EHHQ� VHOHFWHG� WR� KRVW� WKH� ;,;� :25/'
&21)(5(1&(�21�&<1(5$17+52320(75<���,6$.
������ ZKLFK� ZLOO� EH� KHOG� IRU� WKH� ILUVW� WLPH� LQ
&RORPELD��

7KH� SURSRVDO� VXEPLWWHG� E\� WKH� )DFXOW\� RI
1XWULWLRQ�DQG�)RRG�6FLHQFHV�RI�WKH�&(6�8QLYHUVLW\
DQG�WKH�5HVHDUFK�'LYLVLRQ�RI� WKH�'%66�5HVHDUFK
&HQWUH�KDV�EHHQ�VHOHFWHG�WR�RUJDQLVH� WKLV�ZRUOG�
FODVV� HYHQW�� FRQVROLGDWLQJ� WKLV� DOOLDQFH� DV� D
UHIHUHQFH�LQ�WKH�RUJDQLVDWLRQ�RI�PDVVLYH�DFDGHPLF
HYHQWV�DQG�KLJK�OHYHO�VFLHQWLILF�UHVHDUFK��
7KH� GHFLVLRQ� ZDV� WDNHQ� E\� WKH� ,6$.� ([HFXWLYH
&RPPLWWHH�GXULQJ� LWV�PHHWLQJ� LQ�/RQGRQ��8.��RQ
��DQG���$XJXVW�WKLV�\HDU��ZKHUH�VHYHUDO�SURSRVDOV
VXEPLWWHG� E\� GLIIHUHQW� FRXQWULHV� ZHUH� HYDOXDWHG
DQG�GLVFXVVHG��

:H� DUH� SUHSDULQJ� HYHU\WKLQJ� WR� ZHOFRPH
UHQRZQHG� UHVHDUFKHUV� LQ� H[HUFLVH�� QXWULWLRQ� DQG
KHDOWK� VFLHQFHV�� DQG� WR� RIIHU� D� ILUVW� FODVV
DFDGHPLF�HQYLURQPHQW�ZLWK�DQ�LQIUDVWUXFWXUH�WKDW
ZLOO�JXDUDQWHH�WKH�VXFFHVV�RI�WKH�FRQJUHVV��

:H� LQYLWH� WKH� HQWLUH� ,6$.� FRPPXQLW\� WR� SDFN
WKHLU� EDJV� DQG� MRLQ� XV� IRU� WKLV� JUHDW� VFLHQWLILF
HYHQW�� ZKHUH� WKH\� ZLOO� EH� DEOH� WR� HQMR\
HYHU\WKLQJ�WKDW�RXU�&(6�'%66�WHDP�KDV�WR�RIIHU��

�)ZSPYXMSR[MXL7GMIRGI
7KHPDWLF�OLQHV���

6SRUW�DQG�3K\VLFDO�3HUIRUPDQFH��(PSKDVLV
RQ�3DUD�$WKOHWHV��
+HDOWK�DQG�:HOOQHVV�$SSOLFDWLRQV��2'6��
$GYDQFHV�LQ�'LJLWDO�$QWKURSRPHWU\�DQG
$UWLILFLDO�,QWHOOLJHQFH

3UH��DQG�SRVW�FRQJUHVV�DFWLYLWLHV��
/HYHO���5HDFFUHGLWDWLRQ�
,6$.�/HYHO���DQG���&HUWLILFDWLRQ
,QWHUQDWLRQDO�&HUWLILFDWLRQ�LQ�6SRUWV
6XSSOHPHQWDWLRQ
%LRHOHFWULFDO�,PSHGDQFH�$QDO\VLV
&HUWLILFDWLRQ��
&HUWLILFDWLRQ�LQ�*DVWURVSRUW��6SRUWV
*DVWURQRP\��
6KRUW�UHIUHVKHU�FRXUVH�RQ�ERG\
FRPSRVLWLRQ�DVVHVVPHQW�E\�'XDO�;�UD\
'HQVLWRPHWU\��';$���

�
&DOO�IRU�SDSHUV����

3XEOLFDWLRQ�RI�DEVWUDFWV�RI�VHOHFWHG�IUHH
SDSHUV��RUDO�DQG�SRVWHU��LQ�DQ�LQGH[HG
MRXUQDO��
3XEOLFDWLRQ�RI�DOO�WKH�SDSHUV�LQ�D�ERRN�RI
SURFHHGLQJV�LQ�(',725,$/�&(6���

6RFLDO�DFWLYLWLHV��

,QWHJUDWLRQV�GXULQJ�WKH�HYHQW�
5HFRPPHQGHG�WRXU�SDFNDJHV��
3UDFWLFDO�ZRUNVKRSV�DQG�PXFK�PRUH����



KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y &�LF5�N9F&,

'2�<28�:25.�:,7+�27+(5�
,6$.�$17+52320(75,676"
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3È*����

,6$.�0HWU\�KDV�D�QHZ�ZD\�RI�FODVVLI\LQJ�WKH�VSRUWV�RI�WKH�VXEMHFWV�FUHDWHG��1RZ�WKH�VSRUW�LV�VHOHFWHG
IURP�D�GURS�GRZQ��ZKLFK�ZLOO� FHUWDLQO\�KHOS� WR�KRPRJHQLVH� WKH�GHOLPLWDWLRQ�RI�VSRUWV�DQG� WKXV� WR�EH
DEOH�WR�GUDZ�VWDWLVWLFV�RI�\RXU�RZQ�HYDOXDWHG�VXEMHFWV�WKURXJK�WKH�SRSXODWLRQ�WDE�

&/$66,),&$7,21
6<67(0

����������

��



3È*����

,6$.�SUHVHQW�LQ���
FRXQWULHV

7RGD\��,6$.�KDV�PRUH�WKDQ��������DFWLYH�PHPEHUV�LQ����GLIIHUHQW�FRXQWULHV
DURXQG�WKH�ZRUOG��2Q�WKH�PDS�EHORZ�\RX�FDQ�VHH�LQ�EOXH�WKH�FRXQWULHV�ZKHUH

WKHUH�DUH�,6$.�PHPEHUV��

1HZV ,6$.�
0DS�8SGDWH

��



3È*����

7KH�EHVW� ILOPV�RIWHQ�KDYH�D�VHTXHO��DQG�WKLV�ZDV�WKH�FDVH�ZLWK� WKH�,6$.�/HYHO���DQG�/HYHO��
&RXUVH� LQ�0H[LFR�&LW\� LQ� -XO\�������7KLV� VHTXHO�� MXVW�DV�VXFFHVVIXO�DQG�HQULFKLQJ�DV� WKH� ILUVW�
ZDV� PDGH� SRVVLEOH� WKDQNV� WR� WKH� LQLWLDWLYH� RI� 'LDQD� /R]DQR� �1��� DQG� ,QGUD� (VWUDGD� �1�� LQ
SURJUHVV���ZKR��FRPPLWWHG�WR�EULQJLQJ�TXDOLW\�FRXUVHV�WR�WKHLU�FRXQWU\��EURNH�UHFRUGV�LQ�0H[LFR
ZLWK�WKH�DWWHQGDQFH�RI����/HYHO���DQG����/HYHO���

7KLV�JURXS�ZDV� OHG�DQG� FHUWLILHG�E\� WKH�QHZO\�HOHFWHG� ,6$.�3UHVLGHQW��'U�� )UDQFLVFR�(VSDU]D�
DQG�,6$.�6HFUHWDU\��'U��5DTXHO�9DTXHUR��:H�KDG�VWXGHQWV�IURP�YDULRXV�QDWLRQDOLWLHV��LQFOXGLQJ
&RORPELD�� 9HQH]XHOD�� 3HUX�� WKH� 8QLWHG� 6WDWHV� DQG�� IRU� WKH� PRVW� SDUW�� 0H[LFR�� 7KH� GRFWRUV
VKRZHG�WKHLU�ZLOOLQJQHVV�DW�DOO�WLPHV��HYHQ�OHDYLQJ�WKH�GRRUV�RSHQ�IRU�UHFHUWLILFDWLRQ��ZKLFK�ZDV
DWWHQGHG�E\�VWXGHQWV�IURP�*XDWHPDOD��&DQDGD�DQG�0H[LFR�

,6$.�7HDP�0H[LFR
-XO\�����

1HZV
��



&28/'�7+,6�(;3(5,(1&(�%(&20(�$�75,/2*<"

3È*����

7KH� ZHHN� RI� ����� -XO\� ����� ZDV� XQLTXH�� $IWHU� PDQ\� KRXUV� RI� SUDFWLFH�� VWXG\� DQG� VRFLDOLVLQJ� LQ
H[KDXVWLQJ� GD\V� IXOO� RI� WHDFKLQJ� DQG� IRUPLQJ� OLIHORQJ� ERQGV�� WKH� VWXGHQWV� MRLQHG� WKH� ZRUOG� RI
DQWKURSRPHWU\�ZLWK� WKH�EHVW� RI� WHDFKLQJV��0H[LFR�ZLOO� DOZD\V�EH�KRPH� WR�DQ\RQH�ZKR� LV�ZLOOLQJ� WR
WHDFK�IURP�WKH�KHDUW�

7KH�FRXUVH�DOVR�KDG�WKH�LQYDOXDEOH�VXSSRUW�RI�/HYHO���LQVWUXFWRUV�LQ�/HYHO���FHUWLILFDWLRQ��,YiQ�&DVWUR
DQG�$OGR�*RQ]iOH]�IURP�0H[LFR�&LW\��DQG�.DWKHULQH�&iQWDUR�IURP�3HUX��7KH�ILUVW�WZR�ZHUH�SDUW�RI�WKH
,6$.�1�� JHQHUDWLRQ� WUDLQHG� LQ� WKH� ILUVW� 3K'� FRXUVH� KHOG� LQ� ������ ,Q� DGGLWLRQ�� 6PDUWPHW�� D�ZRUOG
UHIHUHQFH� DQWKURSRPHWULF� HTXLSPHQW� EUDQG� ZLWK� SURGXFWLRQ� KHDGTXDUWHUV� LQ� 0H[LFR�� DFFRPSDQLHG
WKH�SDUWLFLSDQWV�LQ�HYHU\�VHFRQG�RI�WKH�FHUWLILFDWLRQ�

'VFSB�EFM�1MBUP
$�%�4BMVE
%JBOB�-P[BOP�	/�

*OESB�&TUSBEB�	/��JO�QSPDFTT


,6$.�7HDP�0H[LFR
-XO\�����

1HZV
��

4QPOTPS�
4NBSU.FU



3È*����

7KH� ,6$.� /HYHO� �� DQG� /HYHO� �� FRXUVH�� KHOG� IURP
$XJXVW� ��� WR� ���� ������ LQ� WKH� FLW\� RI� 0DGULG�
H[FHHGHG� H[SHFWDWLRQV�� EHLQJ� HYHQ� PRUH
VXFFHVVIXO� WKDQ� ODVW� \HDU
V� HGLWLRQ�� 7KLV� FRXUVH
PDUNHG�D�PLOHVWRQH�DV�LW�ZDV�WKH�ILUVW�,6$.�FRXUVH
WDXJKW� E\� WKH� FXUUHQW� SUHVLGHQW�� )UDQFLVFR
(VSDU]D�5RV�� DQG� WKH� VHFUHWDU\� JHQHUDO�� 5DTXHO
9DTXHUR�&ULVWyEDO�� 7KH� RUJDQL]DWLRQ� ZDV� OHG� E\
EH+$3�� UHSUHVHQWHG� E\� 0DOHN� 0HFKHUTXHV� DQG
1LFRODV�%DJOLHWWR��ZKR�PDQDJHG�WR�DWWUDFW�VWXGHQWV
IURP� YDULRXV� SDUWV� RI� WKH� ZRUOG�� 7KH� FRXUVH
UHDFKHG� IXOO� FDSDFLW\� ZLWK� ��� HQUROOHG� LQ� /HYHO� �
DQG����LQ�/HYHO���

7KLV� GLYHUVH� JURXS� LQFOXGHG� VWXGHQWV� IURP� ��
GLIIHUHQW�QDWLRQDOLWLHV��6SDLQ��WKH�8QLWHG�.LQJGRP�
WKH� 1HWKHUODQGV�� ,WDO\�� $UJHQWLQD�� 0H[LFR�
&RORPELD��3HUX��9HQH]XHOD��8UXJXD\��(FXDGRU��DQG
4DWDU�� UHIOHFWLQJ� WKH� JOREDO� LPSDFW� RI� WKLV
FHUWLILFDWLRQ�� ,W�ZDV�D�SULYLOHJH� WR�KDYH�H[SHUWV� LQ
ERG\�FRPSRVLWLRQ�DQDO\VLV��'LHJR�%RQLOOD�DQG�1LGLD
5RGUtJXH]� 6iQFKH]�� DV� LQVWUXFWRUV�� 0RUHRYHU�� WKH
FRXUVH� ZDV� WDXJKW� LQ� 6SDQLVK� EXW� IHDWXUHG
VLPXOWDQHRXV� WUDQVODWLRQ� LQWR� (QJOLVK� DQG� ,WDOLDQ�
IDFLOLWDWLQJ� WKH� SDUWLFLSDWLRQ� RI� LQWHUQDWLRQDO
VWXGHQWV�

0DGULG�6KLQHV�ZLWK�D
1HZ�(GLWLRQ�RI�WKH�,6$.
/HYHO���DQG�/HYHO��
&RXUVH

0DGULG��HSLFHQWUH�RI�LQWHUQDWLRQDO
NLQDQWKURSRPHWU\

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


1HZV
��



3È*����

$�1HZ�&KDSWHU�LQ
&LQHDQWKURSRPHWU\

0DGULG��D�YLEUDQW�FLW\�ULFK�LQ�KLVWRU\��EHFDPH�WKH
HSLFHQWHU� RI� FLQHDQWKURSRPHWU\� IRU� RQH� ZHHN�
3DUWLFLSDQWV� QRW� RQO\� LPPHUVHG� WKHPVHOYHV� LQ
OHDUQLQJ� EXW� DOVR� KDG� WKH� FKDQFH� WR� HQMR\� WKH
FXOWXUDO� HQYLURQPHQW� WKDW� 6SDLQ
V� FDSLWDO� RIIHUV�
7KURXJKRXW� LQWHQVH� GD\V� RI� SUDFWLFH� DQG� VWXG\�
WKH� VWXGHQWV� DSSOLHG� WKHLU� NQRZOHGJH� XVLQJ� WKH
KLJKHVW�TXDOLW\�WRROV�DYDLODEOH�

7KH� VXFFHVV� RI� WKLV� HGLWLRQ� GLGQ¶W� HQG� WKHUH�
$ZDUGV� ZHUH� JLYHQ� WR� WKH� EHVW� VWXGHQWV� LQ
SUDFWLFDO�� WKHRUHWLFDO�� DQG� RYHUDOO� SHUIRUPDQFH�
VSRQVRUHG�E\�6PDUWPHW�DQG�EH+$3��$GGLWLRQDOO\�
HDFK� SDUWLFLSDQW� UHFHLYHG� WKH� ERRN
�$QWKURSRPHWU\�� )XQGDPHQWDOV� IRU� $SSOLFDWLRQ
DQG� ,QWHUSUHWDWLRQ��� ZULWWHQ� E\� )UDQFLVFR
(VSDU]D�5RV� DQG� 5DTXHO� 9DTXHUR�&ULVWyEDO�
DORQJ� ZLWK� RWKHU� JLIWV�� /HYHO� �� FDQGLGDWHV� DOVR
UHFHLYHG� D� FRPSOHWH� PDWH� VHW�� D� VSHFLDO� WRXFK
IURP�$UJHQWLQH�FXOWXUH�

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


0DGULG��HSLFHQWUH�RI�LQWHUQDWLRQDO
NLQDQWKURSRPHWU\

1HZV
��



3È*����

7KLV�VXFFHVVIXO�FKDSWHU�LQ�0DGULG�SURYHV�WKDW�WKH�FLW\�LV�UHDG\�WR�FRQWLQXH�EHLQJ�WKH�HSLFHQWHU�RI
FLQHDQWKURSRPHWU\�DW�DQ�LQWHUQDWLRQDO�OHYHO��

7KH�H[SHULHQFHV�DQG�NQRZOHGJH�JDLQHG�GXULQJ�WKLV�HGLWLRQ�SDYH�WKH�ZD\�IRU�IXWXUH�RSSRUWXQLWLHV
WKDW�ZLOO�FRQWLQXH�WR�HQULFK�WKH�ILHOG�RI�DQWKURSRPHWU\�LQ�WKH�FLW\��

2QFH� DJDLQ�� 0DGULG� KDV� VKRZQ� WKDW� LW� LV� WKH� LGHDO� VHWWLQJ� IRU� HYHQWV� WKDW� SURPRWH� JURZWK� DQG
LQQRYDWLRQ�LQ�DQWKURSRPHWU\�

�>VKU��KGRKbafKc�r��SGYV?c��>QVSKeeY
%H+$3

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


0DGULG��HSLFHQWUH�RI�LQWHUQDWLRQDO
NLQDQWKURSRPHWU\

1HZV
��



1HZV
%HVW�$UWLFOH�LQ
&LQHDQWKURSRPHWU\�µ��

3È*����

6.,1)2/'6�&2035(66,%,/,7<�$1'�',*,7$/�&$/,3(5
6
7,0(�5(63216(�,1�6.,1)2/'�0($685(0(17�,1�0$/(
$1'�)(0$/(�<281*�$'8/76

'2,�������������������������������
5DTXHO�9DTXHUR�&ULVWyEDO��$QD�&DWDULQD�0RUHLUD��)UDQFLVFR�(VSDU]D�5RV�
&DUORV�%DUULJDV��0DULR�$OEDODGHMR�6DXUD��DQG�)LORPHQD�9LHLUD�

��



,1752'8&7,21

7KH� DVVHVVPHQW� RI� ERG\� FRPSRVLWLRQ�� DQG

PRUH�VSHFLILFDOO\� WKH�DVVHVVPHQW�RI�DGLSRVLW\�

LV� D� ILHOG� RI� NQRZOHGJH� WKDW� KDV� EHHQ� ZLGHO\

VWXGLHG�� GXH� WR� LWV� JUHDW� LPSRUWDQFH� IRU� ERWK

KHDOWK�DQG�VSRUWV�SHUIRUPDQFH�� ,Q� WKLV�VHQVH�

DPRQJ� WKH� PRVW� ZLGHO\� XVHG� PHWKRGV

ZRUOGZLGH� LV� NLQDQWKURSRPHWU\�� WKURXJK� WKH

HYDOXDWLRQ� RI� VNLQIROGV� DQG� WKHLU� VXEVHTXHQW

XVH� WR� HVWLPDWH� IDW� PDVV� RU� DGLSRVH� WLVVXH

WKURXJK�UHJUHVVLRQ� IRUPXODV��$FFRUGLQJ�WR� WKH

PHDVXUHPHQW�SURWRFRO�GHVFULEHG�E\�,6$.��WKH

VNLQIROG� YDOXH� VKRXOG� EH� UHDG� RQ� WKH

SOLFRPHWHU�WZR�VHFRQGV�DIWHU�DSSOLFDWLRQ�RI�WKH

SOLFRPHWHU�� 2WKHU� SURWRFROV� UHFRPPHQG

UHDGLQJ� DIWHU� WKUHH� VHFRQGV� IURP� WKH

DSSOLFDWLRQ�RI�WKH�SOLFRPHWHU�

7KHUHIRUH��WKH�REMHFWLYHV�RI�WKH�VWXG\�ZHUH�
7R�HYDOXDWH�WKH�WHPSRUDO�UHVSRQVH�RI�WKH�/LSRZLVH�352�GLJLWDO�SOLFRPHWHU�ZKHQ
PHDVXULQJ�VNLQIROGV�

��

7R�GHVFULEH�WKH�FRPSUHVVLELOLW\�RI�VNLQIROGV�XQGHU�FRQVWDQW�SUHVVXUH�RI�WKH
SOLFRPHWHU�

��

7R�FRPSDUH�WKH�GLIIHUHQFHV�LQ�VNLQIROG�FRPSUHVVLELOLW\�EHWZHHQ�GLIIHUHQW�ERG\�VLWHV
DQG�EHWZHHQ�PHQ�DQG�ZRPHQ�

��

3È*����

1HZV
%HVW�DUWLFOH�RQ�
NLQDQWKURSRPHWU\�µ��

7KLV� LV� EHFDXVH� WKH� VXEFXWDQHRXV� DGLSRVH

WLVVXH� DQG� VNLQ� LV� FRPSUHVVHG� ZKHQ� WKH

SOLFRPHWHU�EODGHV�DSSO\�WKH�FRQVWDQW�SUHVVXUH

IRU� ZKLFK� WKH\� DUH� GHVLJQHG�� DQG� WKH� DLP� RI

WKH�WZR�VHFRQG�UHDGLQJ� LV� WR�VWDELOLVH�WKH� IROG

YDOXH�� +RZHYHU�� SUHYLRXV� UHVHDUFK� RQ� WKLV

VXEMHFW�KDV�QRW�EHHQ�DEOH�WR�ILQG�DQ�DQVZHU�WR

WKH�TXHVWLRQ�RI�KRZ�ORQJ�LW�LV�QHFHVVDU\�WR�ZDLW

IRU�WKH�IROG�WR�VWDELOLVH�DQG�WR�EH�DEOH�WR�UHDG

WKH� IROG� XQGHU� KRPRJHQHRXV� FRQGLWLRQV�

7KHUHIRUH�� WKH� VWXG\� HQWLWOHG� µ6NLQIROGV

FRPSUHVVLELOLW\� DQG� GLJLWDO� FDOLSHU
V� WLPH

UHVSRQVH�LQ�VNLQIROG�PHDVXUHPHQW�LQ�PDOH�DQG

IHPDOH�\RXQJ�DGXOWV¶�IRFXVHV�RQ�DQDO\VLQJ�WKH

YDULDWLRQ� LQ� WKH� UHDGLQJ� RI� WKH� HLJKW� VNLQIROGV

GHVFULEHG� E\� WKH� ,6$.� SURWRFRO� LQ� WKH� WKUHH

VHFRQGV�IROORZLQJ�WKH�DSSOLFDWLRQ�RI�WKH�FDOLSHU

WR�VHH�WKH�HYROXWLRQ�WKDW�RFFXUV�LQ�WKH�UHDGLQJ

RI�WKHVH�

��



0(7+2'
7KLV�ZDV�PDGH�SRVVLEOH�E\�WKH�XVH�RI�WKH�/LSRZLVH�3UR��D�GLJLWDO�SOLFRPHWHU�ZKLFK��WKDQNV�WR�WKH
%OXHWRRWK� FRQQHFWLRQ� ZLWK� DQ� HOHFWURQLF� GHYLFH�� LV� DEOH� WR� VHQG� ���� GDWD� SHU� VHFRQG� RQ� WKH
WKLFNQHVV�RI�WKH�IROGV��
7R� DFKLHYH� WKHVH� REMHFWLYHV�� D� WRWDO� RI� ���� KHDOWK\� \RXQJ� DGXOW� SDUWLFLSDQWV� ����PHQ� DQG� ��
ZRPHQ�� ZHUH� LQFOXGHG�� $OO� RI� WKHP� KDG� WKH� HLJKW� VNLQIROGV� PDUNHG� LQ� WKH� ,6$.� SURWRFRO
PHDVXUHG� XVLQJ� WKH� /LSRZLVH� 3UR� SOLFRPHWHU��ZKLFK�ZDV� VHW� WR� VWRS�PHDVXULQJ� WKUHH� VHFRQGV
DIWHU�DSSOLFDWLRQ��VR�WKDW�����YDOXHV�IRU�HDFK�IROG�ZHUH�UHFRUGHG�IRU�HDFK�VXEMHFW��ZLWK�HDFK�IROG
EHLQJ�PHDVXUHG�WZR�RU�WKUHH�WLPHV�DFFRUGLQJ�WR�WKH�,6$.�SURWRFRO�

:+$7�:$6�)281'"
)ROG� FRPSUHVVLELOLW\�� 7KH� G\QDPLF� UHVSRQVH� RI� WKH� VXEFXWDQHRXV� DGLSRVH� WLVVXH� DIWHU
DSSOLFDWLRQ�RI�WKH�SOLFRPHWHU�VKRZHG�GLIIHUHQFHV�LQ�WKH�GLIIHUHQW�VLWHV�HVWDEOLVKHG�E\�WKH�,6$.
SURWRFRO�� ,Q�RWKHU�ZRUGV�� WKH�FRPSUHVVLELOLW\�RI�VNLQ�DQG�DGLSRVH� WLVVXH�YDULHV�DFFRUGLQJ� WR
WKH�DUHD�RI�WKH�ERG\��ZKLFK�FRQWUDVWV�ZLWK�WKH�DVVXPSWLRQ�WKDW�DGLSRVH�WLVVXH�EHKDYHV�WKH
VDPH�LQ�DOO�DUHDV�RI�WKH�ERG\�

$OO� VNLQIROGV� VKRZHG� VWDWLVWLFDO� GLIIHUHQFHV� LQ� WHUPV� RI� FRPSUHVVLELOLW\� FKDUDFWHULVWLFV� �S���
��������6LJQLILFDQW�GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ�PHDVXUHPHQW� WLPH�SRLQWV� IRU� LQGLYLGXDO
VNLQIROGV�DQG�VXP�RI�VNLQIROGV��S��������±��������6WDELOL]DWLRQ�EHLQJ�IRXQG�GHSHQGLQJ�RQ�WKH
VNLQIROG� PHDVXUHG� IURP� ���� VHFRQGV� IRU� ELFHSV�� VXEVFDSXODU�� LOLDF� FUHVW�� VXSUDVSLQDOH�
DEGRPLQDO�� DQG� WKLJK� VNLQIROGV�� ���� VHFRQGV� IRU� ��� DQG� ��� VNLQIROGV�� DQG� ����VHFRQGV� IRU
WULFHSV�DQG�FDOI�VNLQIROGV��,W�ZDV�REVHUYHG�DQ�HIIHFW�RI�VH[�RQ�WKLV� LVVXH��S��������±�������
0RUH�VSHFLILFDOO\�� LQ� WKH�FDVH�RI�PDOHV�� WKH�VXSUDVSLQDOH�DQG�DEGRPLQDO� VNLQIROGV�VWDELOL]HG
DIWHU�����VHFRQGV��WKH�FDOI�VNLQIROG�DQG����DQG����VNLQIROGV�VWDELOL]HG�DIWHU���VHFRQGV��ZKLOH
WKH� UHVW� RI� WKH� VNLQIROGV� GLG� QRW� VWDELOL]H� XQWLO� ��VHFRQGV�� ,Q� WKH� FDVH� RI� IHPDOHV�� QR
VWDELOL]DWLRQ�RI� WKH�WULFHSV�VNLQIROG�ZDV�IRXQG��ZKLOH�WKH�UHVW�RI� WKH� LQGLYLGXDO�VNLQIROGV�DQG
WKH� ��� DQG� ��� VNLQIROGV� VWDELOL]HG� IURP� ����VHFRQGV�� $� UHJUHVVLRQ� DQDO\VLV� LQGLFDWHG� WKDW
VNLQIROG�WKLFNQHVV�FRXOG�EH�SUHGLFWHG�EDVHG�RQ�PHDVXUHPHQW�WLPH�LQ���±����RI�WKH�FDVHV��S�
 ��������

I�«�x�«0�XzI�«x�ÁX�zً�ç�È�!�z�IXz(�ÁR0�IÈnn
Á0æÁ��I�ÁR0��«ÁX!n0�R0«0ي

3È*����

1HZV
%HVW�DUWLFOH�RQ�
NLQDQWKURSRPHWU\�µ��

��
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1(:�6&+2/$56+,3�&$7(*25<�
63(&,$/�75,36
,6$.��D�VRFLHW\�WKDW�DOZD\V�VHHNV�JOREDOLW\��

7KHUHIRUH��DW�WKH�ODVW�&RXQFLO�PHHWLQJ�LW�KDV�EHHQ�GHFLGHG�WR�FUHDWH�D�QHZ�FDWHJRU\�RI�VSHFLDO�WUDYHO
JUDQWV�� LQ�RUGHU�WR�ILQDQFLDOO\�VXSSRUW�/HYHO���SDUWLFLSDQWV�WR�DWWHQG�D�/HYHO���/HYHO���FRXUVH��7KHVH
DSSOLFDWLRQV�ZLOO�EH�FRQVLGHUHG�RQ�DQ�LQGLYLGXDO�EDVLV�E\�WKH�*UDQWV�&RPPLWWHH�DQG�FDQ�EH�DSSOLHG�IRU
WKURXJK�WKH�6HFUHWDULDW��

1HZV
0RUH�JOREDO�,6$.

��



&RPSDUDELOLW\�RI�0HWKRGV�IRU�(VWLPDWLQJ�/HDQ�0DVV�DQG�6NHOHWDO�0XVFOH
0DVV��$Q�$QDO\VLV�RI�';$��%,$��DQG�$QWKURSRPHWULF�(TXDWLRQV

��

3È*����

6FLHQFH�DQG
.LQHDQWKURSRPHWU\

%DJOLHWWR�1��9DTXHUR�&ULVWyEDO�5��$OEDODGHMR�
6DXUD�0��0HFKHUTXHV�&DULQL�0�DQG�(VSDU]D�
5RV�)��������$VVHVVLQJ�VNHOHWDO�PXVFOH�PDVV

DQG�OHDQ�ERG\�PDVV��DQ�DQDO\VLV�RI�WKH
DJUHHPHQW�DPRQJ�GXDO�;�UD\�DEVRUSWLRPHWU\�
DQWKURSRPHWU\��DQG�ELRHOHFWULFDO�LPSHGDQFH�

)URQW��1XWU��������������

GRL����������IQXW�������������

0HDVXULQJ� VNHOHWDO� PXVFOH� PDVV� �600�� DQG
OHDQ� ERG\� PDVV� �/%0�� LV� HVVHQWLDO� LQ� KHDOWK
DQG�VSRUWV��%XW�DUH�WKH�GLIIHUHQW�PHWKRGV�DQG
HTXDWLRQV� IRU� PHDVXULQJ� WKHVH� PDVVHV
FRPSDUDEOH"�,Q�RXU�VWXG\��ZH�FRPSDUHG�WKUHH
PHWKRGV�� GXDO�HQHUJ\� ;�UD\� DEVRUSWLRPHWU\
�';$���ELRHOHFWULFDO�LPSHGDQFH�DQDO\VLV��%,$��
DQG� YDULRXV� DQWKURSRPHWULF� HTXDWLRQV� WR
HYDOXDWH� WKHLU� DJUHHPHQW� ZLWK� ';$�� ZKLFK� LV
FRQVLGHUHG�WKH�UHIHUHQFH�PHWKRG�

:KDW�DUH�ZH�UHDOO\�PHDVXULQJ"

:KHQ� ZH� WDON� DERXW� OHDQ� ERG\� PDVV� �/%0��
ZH�UHIHU�WR�HYHU\WKLQJ�WKDW�LV�QRW�HVVHQWLDO�IDW�
ZKLFK� LQFOXGHV� PXVFOHV�� ERQHV�� ZDWHU�� DQG
RUJDQV�� ,W� LV� V\QRQ\PRXV� ZLWK� IDW�IUHH� PDVV
�))0��DQG�FRUUHVSRQGV� WR� WKH�PROHFXODU� OHYHO
�:DQJ�OHYHO�����

2Q� WKH� RWKHU� KDQG�� VNHOHWDO� PXVFOH� PDVV
�600�� VSHFLILFDOO\� UHIHUV� WR� PXVFOH� WLVVXH
�:DQJ�OHYHO�����

7KLV� GLVWLQFWLRQ� LV� NH\� WR� LQWHUSUHWLQJ� WKH
UHVXOWV�RI�GLIIHUHQW�PHDVXUHPHQW�PHWKRGV�

:KDW�GLG�ZH�GR"

:H� HYDOXDWHG� ���� SK\VLFDOO\� DFWLYH� VXEMHFWV�
RI� ZKRP� ���� ZHUH� PHQ� DQG� ���� ZHUH
ZRPHQ�� :H� XVHG� WKUHH� PHDVXUHPHQW
PHWKRGV��';$��FRQVLGHUHG�WKH�JROG�VWDQGDUG�
%,$�� DQG� VHYHUDO� DQWKURSRPHWULF� HTXDWLRQV
WKDW� FDOFXODWH�ERWK�VNHOHWDO�PXVFOH�PDVV�DQG
OHDQ� ERG\� PDVV�� &RPSDULQJ� WKHVH� PHWKRGV
DOORZHG�XV� WR� DQDO\]H�ZKHWKHU� WKH\� FRXOG�EH
XVHG� LQWHUFKDQJHDEO\� WR� HVWLPDWH� ERWK
PHDVXUHV�



3È*����

:KDW�GLG�ZH�ILQG"

:KHQ� FRPSDULQJ� WKH� UHVXOWV�� ZH� REVHUYHG
FOHDU� GLIIHUHQFHV� EHWZHHQ� OHDQ� PDVV� DQG
VNHOHWDO� PXVFOH� PDVV�� /HDQ� PDVV� WHQGV� WR
SURYLGH� KLJKHU� YDOXHV� WKDQ� VNHOHWDO� PXVFOH
PDVV� EHFDXVH� LW� FRYHUV� D� EURDGHU� UDQJH� RI
ERG\� FRPSRQHQWV�� LQFOXGLQJ� ERQHV�� RUJDQV�
DQG� ERG\� IOXLGV�� ZKLOH� VNHOHWDO� PXVFOH� PDVV
IRFXVHV� H[FOXVLYHO\� RQ� PXVFOH� WLVVXH�� 7KLV
GLIIHUHQWLDO� EHKDYLRU� DIIHFWV� WKH� FRPSDUDELOLW\
RI�WKH�PHDVXUHPHQW�PHWKRGV�

2YHUDOO�� PRVW� RI� WKH� PHWKRGV� DQG� HTXDWLRQV
HYDOXDWHG�GLG� QRW� VKRZ�DJUHHPHQW�ZLWK� HDFK
RWKHU�� +RZHYHU�� VRPH� H[FHSWLRQV� VWRRG� RXW�
:KHQ� DQDO\]LQJ� JURXSV�� ZH� IRXQG� JRRG
DJUHHPHQW� EHWZHHQ� ';$� DQG� WKH� .HUU
HTXDWLRQ� �ZKLFK� XVHV� WKH� PLG�WKLJK
FLUFXPIHUHQFH��� DV� ZHOO� DV� WKH� /HH� DQG
3RRUWPDQV� HTXDWLRQV� IRU� HVWLPDWLQJ� VNHOHWDO
PXVFOH�PDVV��)RU�OHDQ�PDVV��ERWK�%,$�DQG�WKH
/HH� HTXDWLRQ� VKRZHG� JRRG� DJUHHPHQW� ZLWK
';$�

,Q� LQGLYLGXDO� DQDO\VHV�� WKH� RQO\� IRUPXOD� WKDW
GHPRQVWUDWHG� DJUHHPHQW� ZLWK� ';$� LQ
HVWLPDWLQJ� VNHOHWDO� PXVFOH� PDVV� ZDV� WKH
3RRUWPDQV� IRUPXOD�� 1R� DJUHHPHQW� ZDV
REVHUYHG� LQ� LQGLYLGXDO�DQDO\VHV�RI� OHDQ�PDVV�
KLJKOLJKWLQJ� WKH� LPSRUWDQFH� RI� VHOHFWLQJ� WKH
DSSURSULDWH�PHWKRG�GHSHQGLQJ�RQ�WKH�W\SH�RI
PDVV�WR�EH�PHDVXUHG�

3UDFWLFDO�DSSOLFDWLRQV

2XU� VWXG\� VKRZV� WKDW� PRVW� PHWKRGV� DQG
HTXDWLRQV� DUH� QRW� LQWHUFKDQJHDEOH� IRU
PHDVXULQJ� VNHOHWDO� PXVFOH� PDVV� DQG� OHDQ
ERG\�PDVV��,W�LV�HVVHQWLDO�IRU�SURIHVVLRQDOV�WR
VHOHFW� DQG� PDLQWDLQ� WKH� VDPH� PHWKRG� WR
HQVXUH� DFFXUDWH� IROORZ�XS�� $GGLWLRQDOO\�� LI
UHVXOWV� DUH� WR� EH� FRPSDUHG� ZLWK� SUHYLRXV
VWXGLHV� RU� UHIHUHQFHV�� LW� LV� FUXFLDO� WR� XVH� WKH
VDPH�PHWKRG�DQG�HTXDWLRQ�HPSOR\HG�LQ�WKRVH
VWXGLHV�

��
6FLHQFH�DQG
.LQHDQWKURSRPHWU\
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KWWSV���GRL�RUJ����������LMN����

,1752'8&7,21��

3HUIRUPDQFH� LQ� )LHOG� +RFNH\� GHSHQGV� RQ
GLIIHUHQW� IDFWRUV�� 3K\VLFDO� FKDUDFWHULVWLFV� DORQJ
ZLWK�WKH�%RG\�VKDSH�DQG�VL]H�RI�WKH�SOD\HUV�DUH
RQH� RI� WKHP�� 7KH� SUHVHQW� VWXG\� ZDV� DLPHG� WR
ILQG� RXW� WKH� SK\VLFDO� FKDUDFWHULVWLFV� DV� ZHOO� DV
6RPDWRW\SHV�RI�0\DQPDU�1DWLRQDO�)LHOG�+RFNH\
SOD\HUV�

0(7+2'6��

7ZHQW\� QDWLRQDO� )LHOG� +RFNH\� SOD\HUV� ZHUH
PHDVXUHG� IRU� WKHLU� KHLJKW�� ZHLJKW�� DQG
6RPDWRW\SH� GXULQJ� WKHLU� YLVLW� WR� D� QHLJKEXRU
FRXQWU\� IRU� D� IULHQGVKLS� WRXU�� +HDOWK�&DUWHU
PHWKRG� ������� ZDV� IROORZHG� WR� FDOFXODWH� WKH
6RPDWRW\SH�FRPSRQHQWV�

5(68/76�
7KH� DYHUDJH� $JH�� +HLJKW�� DQG� :HLJKW� RI� WKH
0\DQPDU� +RFNH\� SOD\HUV� RI� WKH� SUHVHQW� VWXG\
ZHUH�������������\U���������������FP��DQG�����
�������NJ�UHVSHFWLYHO\��$Q�DYHUDJH�6RPDWRW\SH
RI�������������������������������ZDV�REVHUYHG
IRU�WKH�SUHVHQW�VWXG\��

&21&/86,216�

0RVW� RI� WKH� SOD\HUV� ���� �� �� ZHUH� ZLWK
(FWRPRUSKLF� PHVRPRUSK� ERG\� W\SH�� ZKHUHDV
��� �� RI� SOD\HUV� ZHUH� ZLWK� 0HVRPRUSKLF
HFWRPRUSK�ERG\�W\SH��5HVW�ZHUH�ZLWK�%DODQFHG
PHVRPRUSK�� (QGRPRUSKLF� PHVRPRUSK�� DQG
0HVRPRUSK�HFWRPRUSK�ERG\�W\SH��&RPSDUHG�WR
RWKHU�FRXQWULHV��0\DQPDU�+RFNH\�SOD\HUV�ZHUH
VKRUWHU� WKDQ� WKHLU� LQWHUQDWLRQDO� FRXQWHUSDUWV�
7KXV�� WKH� KHLJKW� RI� WKH� SOD\HUV� VKRXOG� EH
FRQVLGHUHG�GXULQJ�WKH�VHOHFWLRQ�RI�SOD\HUV�DW�DQ
HDUO\� VWDJH� RI� 7DOHQW� LGHQWLILFDWLRQ� IRU� JRRG
SHUIRUPDQFH�LQ�)LHOG�+RFNH\�

.(<:25'6�

)LHOG� +RFNH\�� 6RPDWRW\SH�� (QGRPRUSK\�
0HVRPRUSK\��(FWRPRUSK\

��

6FLHQFH�DQG�.LQHDQWKURSRPHWU\

https://doi.org/10.34256/ijk2429
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2%-(&7,9(�
7R�GHVFULEH�WKH�PHWKRGRORJ\�WKDW�ZDV�FDUULHG�RXW� IRU� WKH�GHVLJQ�RI� WKH�SURMHFW��3K\VLFDO�$FWLYLW\�DQG
6SRUW� LQ� (GXFDWLRQDO� ([WHQVLRQ�� DQG� WKH� FKDUDFWHULVWLFV� RI� ERG\� FRPSRVLWLRQ�� SK\VLFDO� FDSDFLW\�� EDVLF
PRYHPHQW�SDWWHUQV�DQG�VHQVH�RI�EHORQJLQJ�RI�WKH�VWXGHQWV��ILUVW��VHFRQG�DQG�WKLUG�JUDGH�VFKRROFKLOGUHQ
DWWDFKHG�WR�D�IHGHUDO�HOHPHQWDU\�VFKRRO�RI�WKH�6HFUHWDU\�RI�3XEOLF�(GXFDWLRQ�RI�WKH�VWDWH�RI�6RQRUD��LQ
0H[LFR�WR�SDUWLFLSDWH�LQ�WKH�SURMHFW��7KH�VDPSOH�FRQVLVWHG�RI����ER\V�DQG�JLUOV�IURP�WKLUG�WR�VL[WK�JUDGH
ZLWK�DQ�DJH�EHWZHHQ���DQG����\HDUV��3ULRU�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW��DQ�HYDOXDWLRQ�RI�ERG\
FRPSRVLWLRQ��SK\VLFDO�FDSDFLW\��EDVLF�PRYHPHQW�SDWWHUQV��%03��DQG�VHQVH�RI�EHORQJLQJ�ZDV�FDUULHG�RXW

5(68/76��
�������I� �����DUH�RYHUZHLJKW�DQG��������I� �����DUH�REHVH��7KH�GDWD�VKRZHG�WKDW��������I� ����
VOHHS�WKH�UHFRPPHQGHG�KRXUV��7KH�SK\VLFDO�DQG�VSRUWV�DFWLYLW\�WKDW�WKH\�SHUIRUP�WKH�PRVW�LV�UXQQLQJ
��������I� �����

&2175,%87,21�
7KH� UHVXOWV� REWDLQHG� ZLOO� KHOS� LQ� WKH� SODQQLQJ�� UHGHVLJQ�� DFWLRQ� DQG� FRQWURO� LQ� WKH� FRQWHQWV� RI� WKH
SURMHFWV�RI�WKH�3K\VLFDO�(GXFDWLRQ�WHDFKHUV�LQ�(GXFDWLRQDO�([WHQVLRQ�DVVRFLDWHG�ZLWK�WKH�SURMHFW�

&DWDOiQ�'LEHQH��(��)���(VSLQR]D�5RPHUR��0��$��DQG�&UX]�&DVWUXLWD��5��0��	�/ySH]�*DUFtD��5���������
1HZ�0H[LFDQ�VFKRRO�DQG�KHDOWK\�OLIH��SK\VLFDO�DFWLYLW\�DQG�VSRUWV�LQ�6RQRUD�(&25)$1�-RXUQDO�

5HSXEOLF�RI�*XDWHPDOD���������������

'2,�����������(-5*����������������

��

6FLHQFH�DQG�.LQHDQWKURSRPHWU\
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,1752'8&7,21�
$VVHVVPHQW� RI� IDW� PDVV� KDV� KLVWRULFDOO\� HPSOR\HG� YDULRXV� PHWKRGV� OLNH� 'XDO�HQHUJ\� ;�UD\
$EVRUSWLRPHWU\��';$���DQG�ELRHOHFWULFDO�LPSHGDQFH��%,$���DQG�DQWKURSRPHWU\�ZLWK�LWV�VHW�RI�IRUPXODV�
+RZHYHU�� GRXEWV� SHUVLVW� UHJDUGLQJ� WKHLU� YDOLGLW\� DQG� LQWHUFKDQJHDELOLW\� WR� HYDOXDWH� IDW� PDVV�� 7KLV
UHVHDUFK�DLPHG�WR�GHWHUPLQH�WKH�YDOLGLW\�RI�DQWKURSRPHWU\��DQG�%,$� LQ�HVWLPDWLQJ� IDW�PDVV�9V�';$�
FRQVLGHULQJ�WKH�LQIOXHQFH�RI�VH[�DQG�K\GUDWLRQ�VWDWXV�

0(7+2'6�
$�GHVFULSWLYH��FURVV�VHFWLRQDO�VWXG\�LQFOXGHG�����\RXQJ�DGXOWV������PDOHV�DQG�����IHPDOHV���DVVHVVHG
WKURXJK�';$��%,$�LQ�D�VWDQGLQJ�SRVLWLRQ��DQG�DQWKURSRPHWU\��$�IDW�PDVV�HVWLPDWLRQ�IRUPXOD�ZLWK�';$�
D�IDW�PDVV�HVWLPDWLRQ�IRUPXOD�ZLWK�%,$�DQG����IDW�PDVV�HVWLPDWLRQ�IRUPXODV�ZLWK�DQWKURSRPHWU\�ZHUH
FDOFXODWHG�

5(68/76��
6LJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG� EHWZHHQ� ';$�� %,$� DQG� DQWKURSRPHWU\� LQ� ERWK� NLORJUDPV� DQG
SHUFHQWDJHV� IRU� WKH�RYHUDOO� VDPSOH� �S���������DQG�ZKHQ� WKH�FRYDULDWH�VH[�ZDV� LQFOXGHG��S��������
ZLWK�QR�VLJQLILFDQW�HIIHFW�RI�K\GUDWLRQ�VWDWXV��S ��������������%RQIHUURQL�DGMXVWHG�DQDO\VHV�UHYHDOHG
VLJQLILFDQW� GLIIHUHQFHV� RI� ';$� ZLWK� DQWKURSRPHWU\� DQG� %,$� LQ� PRVW� FDVHV� IRU� WKH� RYHUDOO� VDPSOH
�S���������DV�ZHOO�DV�ZKHQ�VWUDWLILHG�E\�VH[��S���������������

�0DOHN�0HFKHUTXHV�&DULQL��0DULR�$OEDODGHMR�6DXUD�
5DTXHO�9DTXHUR�&ULVWyEDO��1LFROiV�%DJOLHWWR�DQG

)UDQFLVFR�(VSDU]D�5RV��

�'2,����������)187��������������

��

6FLHQFH�DQG�.LQHDQWKURSRPHWU\
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3È*����

/LQ¶V� FRHIILFLHQW� LQGLFDWHG� SRRU� DJUHHPHQW� EHWZHHQ� PRVW� RI� WKH� IRUPXODV� DQG� PHWKRGV� ERWK� LQ
SHUFHQWDJH�DQG�NLORJUDPV�RI�IDW�PDVV��&&& �����±��������,Q�WKH�%ODQG�$OWPDQ�DQDO\VLV��XVLQJ�WKH
';$�IDW�PDVV�YDOXHV�DV�D�UHIHUHQFH��ODFN�RI�DJUHHPHQW�ZDV�IRXQG�LQ�WKH�JHQHUDO�VDPSOH��S�������
��������H[FHSW�IRU�&DUWHU¶V�IRUPXOD�LQ�NLORJUDPV��S �������DQG�SHUFHQWDJH��S �������DQG�)RUV\WK
IRU�SHUFHQWDJH��S ��������

:KHQ�VHSDUDWLQJ�WKH�VDPSOH�E\�VH[�� ODFN�RI�DJUHHPHQW�ZDV�IRXQG�LQ�PDOHV�IRU�DOO�PHWKRGV�ZKHQ
FRPSDUHG�ZLWK�ERWK�SHUFHQWDJH�DQG�NLORJUDPV�FDOFXODWHG�E\�';$��S���������,Q�WKH�IHPDOH�VDPSOH�
DOO� PHWKRGV� DQG� IRUPXODV� VKRZHG� ODFN� RI� DJUHHPHQW� �S������±�������� H[FHSW� IRU� (YDQV¶V� LQ
SHUFHQWDJH��S �������

.(<:25'6�
ERG\� FRPSRVLWLRQ�� IDW�PDVV�� DQWKURSRPHWU\�� ELRHOHFWULFDO� LPSHGDQFH� DQDO\VLV�� GXDO�HQHUJ\� ;�UD\
DEVRUSWLRPHWU\�

6FLHQFH�DQG�.LQHDQWKURSRPHWU\
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(Q� HVWH� SULPHU� LQIRUPH� GHO� SUHVLGHQWH�� TXLHUR

FRPHQ]DU� DJUDGHFLHQGR� VLQFHUDPHQWH� OD

FRQILDQ]D�TXH�VH�KD�GHSRVLWDGR�HQ�Pt��HV�XQD

UHVSRQVDELOLGDG� TXH� DFHSWR� \� DVXPR� FRQ

PXFKD�LOXVLyQ�

&XDQGR�FRPHQFp�DVXPLHQGR� UHVSRQVDELOLGDGHV

GHQWUR� GH� ,6$.� HQ� HO� &RPLWp� (MHFXWLYR� GH

(VWRULO� HQ� ������ MDPiV� LPDJLQp�� QL� HVWDED� HQ

ORV� SHQVDPLHQWRV� OOHJDU� D� WRPDU� ODV� ³ULHQGDV´

GH�HVWD�JUDQ�IDPLOLD�TXH�HV�,6$.��HVWD�HV�XQD

JUDQ� UHVSRQVDELOLGDG�� VL� HUHV� FRQVFLHQWH� GH� OR

TXH�HVWR�VXSRQH��7RGR�KD�VXFHGLGR��JUDFLDV�DO

DSR\R�UHFLELGR�SRU�PXFKDV�SHUVRQDV�D�OR�ODUJR

GH� ORV����DxRV�TXH�KHPRV�HVWDGR�DO� IUHQWH�GH

OD� 6HFUHWDUtD�*HQHUDO�� 6H� KD� WUDWDGR� GH� KDFHU

XQD�ODERU�VLOHQFLRVD��SHUR�FDUJDGD�GH�KRUDV�GH

WUDEDMR�� GHGLFDFLyQ� \� H[LJHQFLD�� ,QWHJUDQGR� D

WRGR�HO�PXQGR�HQ�,6$.��

7RGR� HOOR�� KD� OOHYDGR� D� QXHVWUR� HTXLSR� D

FRQVHJXLU� ODV� PHMRUHV� FLIUDV� GH� PLHPEURV

DFWLYRV�HQ�OD�KLVWRULD�GH�OD�6RFLHGDG��HO�Q~PHUR

\� OD�FDOLGDG�GH�&XUVRV�2ILFLDOHV�PiV�DOWD�R� ODV

KHUUDPLHQWDV� \� HQFXHQWURV� FLHQWtILFRV� PiV

DPELFLRVRV�GHVGH�TXH�,6$.�H[LVWH�

(O�5LQFyQ�GHO�
3UHVLGHQWH

��

$SRVWDU�SRU�HO
IXWXUR� 3HUR� FRQ� WRGR� HVWR�� VH� SUHWHQGH� TXH� VHD� HO

LQLFLR�GH�XQD�QXHYD�HWDSD��$KRUD� VH�DEUH�XQD

HWDSD� SDUD� DSRVWDU� SRU� HO� IXWXUR� GH� XQD

6RFLHGDG� TXH� HVWi� PiV� HQ� IRUPD� TXH� QXQFD�

3RU� HOOR�� DSRVWDUHPRV� SRU� XQD� SUHVLGHQFLD

&216758&7,9$�� FRQ� OLEHUWDG� GH� H[SUHVLyQ�

GRQGH� VH� WUDEDMH� FRQ� LOXVLyQ�� FRQILDQ]D� \� FRQ

JDQDV�GH�FUHFLPLHQWR�

(V� PRPHQWR� GH� DSRVWDU� SRU� XQ� HTXLSR� GHVGH

XQD� SUHVLGHQFLD� $&7,9$�� GRQGH� HVWHPRV� FRQ

GLVSRQLELOLGDG� GH� D\XGDU� D� TXLHQ� OR� VROLFLWH� \

GRQGH� VHD� QHFHVDULR� HQVHxDQGR� OD

&LQHDQWURSRPHWUtD� H� LQYHVWLJDQGR� SDUD� VHJXLU

DYDQ]DQGR�� /RV�TXH�HVWiLV�PiV� FHUFD�GH�Pt� \

PH�FRQRFpLV�� VDEpLV�ELHQ�SRU� OD� LOXVLyQ�TXH�RV

WUDQVPLWR��TXH�PH�VLHQWR�PiV�MRYHQ�TXH�QXQFD

D� ORV� ��� DxRV� \� FRQ� JDQDV� GH� WUDQVPLWLU� \

UHFLELU�IHHGEDFN�GH�FRQRFLPLHQWRV�



3È*����

&UHHPRV� TXH� KD\� TXH� DSRVWDU� SRU� XQD

SUHVLGHQFLD� (;,*(17(�� TXH� KDJDPRV� KRQRU� D

OD� µ$¶� GHO� QRPEUH� GH� QXHVWUD� 6RFLHGDG� \� TXH

KDFH� DOXVLyQ� DO� $YDQFH� GH� QXHVWUD� GLVFLSOLQD�

3DUD�HOOR��OD�ODERU�GH�OD�6HFUHWDUtD�*HQHUDO��FRQ

OD� 'UD�� 5DTXHO� 9DTXHUR�&ULVWyEDO� D� OD� FDEH]D

HV� FUXFLDO�� $XPHQWDUHPRV� HO� QLYHO� GH

VHJXLPLHQWR� SDUD� TXH� HQ� ORV� &XUVRV� 2ILFLDOHV

VH� HQVHxH� XQD� &LQHDQWURSRPHWUtD� SUHFLVD�

FLHQWtILFD� \� KRPRJpQHD�� FLxpQGRQRV� D� ORV

PLVPRV�SDUiPHWURV�HQ�WRGR�HO�PXQGR�

+D\�TXH�DSRVWDU�SRU�XQD�SUHVLGHQFLD�*/2%$/�

GRQGH� WRGRV� ORV� FRQWLQHQWHV� HVWpQ� SUHVHQWHV�

7HQHPRV� PXFKDV� LGHDV� SDUD� LQYROXFUDU� D

DTXHOORV�SDtVHV�FX\R�DFFHVR�D� OD� IRUPDFLyQ�HV

PiV� FRPSOHMR�� 7DPELpQ� FRQRFHPRV� GyQGH

HVWiQ� QXHVWUDV� IRUWDOH]DV� \� QXHVWUDV

GHELOLGDGHV��FRQ�HO�ILQ�GH�UHIRU]DU�ODV�SULPHUDV

\�DERUGDU�iUHDV�GH�PHMRUD�SDUD�ODV�VHJXQGDV�

<� SRU� VXSXHVWR�� HV� KRUD� GH� DSRVWDU� SRU� XQD

SUHVLGHQFLD� D~Q� PiV� 02'(51$�� GRQGH� OD

LQYHVWLJDFLyQ�� HO� GHVDUUROOR� \� OD� LQQRYDFLyQ

WHFQROyJLFD�VHDQ�QXHVWURV�SLODUHV�VREUH�ORV�TXH

VHJXLU� FUHFLHQGR�� 3RU� HOOR�� QRV� URGHDPRV� GH

HTXLSRV� GH� DQWURSRPHWULVWDV� GH� WRGDV� ODV

HGDGHV�\�FXOWXUDV�SDUD�TXH�DSRUWHQ�ODV�~OWLPDV

WHQGHQFLDV� FRQ� HO� ILQ� GH� TXH� QXHVWUDV

KHUUDPLHQWDV� \� SURWRFRORV� VLUYDQ� GH� DYDQFH� \

QR�GH�UHWURFHVR�

(O�5LQFyQ�GHO�
3UHVLGHQWH

��

+DFH� \D� PXFKRV� DxRV� TXH� FUHtPRV� HQ� OD

&LQHDQWURSRPHWUtD� FRPR� OD� GLVFLSOLQD� GH� IXWXUR

SRU�OD�TXH�DSRVWDU�\�SRU�,6$.�FRPR�OD�6RFLHGDG

TXH� OD� LPSXOVDUtD� \� OD� KDUtD� DYDQ]DU

LQWHUQDFLRQDOPHQWH�� 3DUHFH� TXH� HO� WLHPSR� QRV

YLHQH�GDQGR�OD�UD]yQ��$Vt�TXH�VyOR�TXHGD�DSRVWDU

SRU�XQ�IXWXUR�D~Q�PHMRU�

48,(52�<�'(6(2�&217$5�&21�72'26�/26
0,(0%526�'(�,6$.��

'U��)UDQFLVFR�(VSDU]D�5RV
3UHVLGHQWH�GH�,6$.



/D�6HFUHWDUtD�*HQHUDO�GH�,6$.�HV�XQ�UHWR�TXH

DVXPR� FRQ� UHVSRQVDELOLGDG� \� FRQILDQ]D�� $� OD

YH]�� WHQJR� OD� VHJXULGDG� GH� WRPDU� HVWH� FDUJR

MXQWR� FRQ� HO� PHMRU� HTXLSR� FRQ� HO� TXH� SRGtD

KDFHUOR�� 1XHVWUD� ~QLFD� SUHPLVD� GXUDQWH� HVWRV

���DxRV�\�FRQ�OD�TXH�VHJXLUHPRV�WUDEDMDQGR�HV

HO� WUDEDMR� SRU� \� SDUD� WRGRV� ORV� PLHPEURV� GH

,6$.�� $GHPiV�� OD� ODERU� GHO� 'U�� )UDQFLVFR

(VSDU]D�5RV� FRPR� 3UHVLGHQWH� GH� ,6$.

UHVSDOGD�\�DVHJXUD�XQD�FRQWLQXLGDG�TXH�DSRUWD

FRQILDQ]D�\�JOREDOLGDG�D�OD�6RFLHGDG��

3HUR� HV� TXH� DGHPiV� ORV� GDWRV� QRV� DQLPDQ� D

VHJXLU� HQ�HVWD� OtQHD� FRQWLQXLVWD�� /D� ,6$.� VLJXH

FUHFLHQGR� DxR� D� DxR�� EDWLHQGR� UpFRUG� GH

PLHPEURV� HQ� FDGD� QXHYR� DQLYHUVDULR�� (Q� HO

~OWLPR� DxR� PiV� GH� ������ HVWXGLDQWHV� KDQ

SDUWLFLSDGR� HQ� QXHVWURV� FXUVRV�� DOFDQ]DQGR� ORV

������� PLHPEURV� YLJHQWHV� HQ� WRGR� HO� PXQGR�

HQ� XQ� FUHFLPLHQWR� H[SRQHQFLDO� GHVGH� TXH� HQ

����� OOHJDPRV�D� OD�6HFUHWDUtD�*HQHUDO�FRQ����

PLHPEURV�� 7HQHPRV� SUHVHQFLD� HQ� PiV� GH� ��

SDtVHV�� \� HVWR� KDEOD� GH� OD� JOREDOLGDG� GH� HVWD

6RFLHGDG��

3HUR�HVWH�FUHFLPLHQWR�WDPELpQ�WLHQH�VXV�ULHVJRV�

3RU� HVWR�� HV� QHFHVDULD� XQD� ,6$.� HVWULFWD� HQ� OD

QRUPDWLYD�\�UHDOL]DFLyQ�GH�FXUVRV�DOLQHDGRV�FRQ

OD� QRUPDWLYD� GH� OD� 6RFLHGDG� SUHVHQWH� HQ� HO

+DQGERRN�� (VWD� HVWDQGDUL]DFLyQ� GH� QXHVWUDV

IRUPDFLRQHV� DOLQHDGDV� D� OD� QRUPDWLYD� HV

LPSUHVFLQGLEOH�SDUD�SRGHU� WHQHU�XQ�FUHFLPLHQWR

VRVWHQLEOH� HQ� HO� WLHPSR� SDUD� OD� ,6$.�� 3RU� OR

WDQWR��HVWD�VHUi�XQD�GH�ODV�Pi[LPDV�GHO�WUDEDMR

GH� QXHVWUR� HTXLSR� GHQWUR� GH� OD� 6HFUHWDUtD� GH

,6$.��

2WUR� GH� ORV� iPELWRV� GH� PHMRUD� \� FUHFLPLHQWR

FRQWLQXR� GH� OD� 6HFUHWDUtD� *HQHUDO� VHJXLUi

HVWDQGR�HQ�,6$.�0HWU\��

,QIRUPH�GH�
6HFUHWDUtD�*HQHUDO

��

3È*����

&$0,12�'(�&5(&,0,(172�
(;,*(1&,$�(�,1129$&,Ï1�



,QIRUPH�GH
6HFUHWDUtD�*HQHUDO

��

3È*����

1XHVWUR� VRIWZDUH� FXPSOH� PiV� GH� �� DxRV� GH
IXQFLRQDPLHQWR�\�HO�IHHGEDFN�VLJXH�VLHQGR�HO�GH
XQD�KHUUDPLHQWD�LPSUHVFLQGLEOH�HQ�HO�GtD�D�GtD�
/DV� FLIUDV� GH� XVR� VLJXHQ� FUHFLHQGR
H[SRQHQFLDOPHQWH� D� ODV� GH� ,6$.�� OR� TXH
GHPXHVWUD� TXH� VLJXH� HVWDQGR� D� OD� YDQJXDUGLD
SDUD� HO� WUDEDMR� GLDULR� GHO� DQWURSRPHWULVWD�� (O
VRIWZDUH� QR� KD� SDUDGR� GH� GHVDUUROODUVH� GHVGH
TXH� VDOLy� D� OD� OX]� \�� HQ� DFWLWXG� GH� PHMRUD
FRQWLQXD� \� SURJUHVLYD�� HVWDPRV� DELHUWRV� D
UHFLELU�IHHGEDFN�VREUH�FXDOTXLHU�FRVD�TXH�FUHDQ
TXH�VH�SXHGH�PHMRUDU�GHO�PLVPR��

$GHPiV��WRGRV�ORV�GDWRV�JXDUGDGRV�HQ�HO�PLVPR
VRQ�WRWDOPHQWH�SULYDGRV�\�HVWiQ�JXDUGDGRV�FRQ
ORV� PD\RUHV� HVWiQGDUHV� GH� VHJXULGDG�
DVHJXUDQGR� OD� SURWHFFLyQ� GH� OD� LQIRUPDFLyQ
VHQVLEOH� TXH� FRQWLHQH� VREUH� QXHVWURV
GHSRUWLVWDV�FOLHQWHV�SDFLHQWHV�� /HV� UHFRUGDPRV
D� WRGRV� QXHVWURV� PLHPEURV� TXH� HVWH� VRIWZDUH
HV�WRWDOPHQWH�JUDWXLWR�SDUD�WRGRV�ORV�PLHPEURV
GH�,6$.�\�DQLPDPRV�D�DTXHOORV�TXH�WRGDYtD�QR
OR�KD\DQ�XWLOL]DGR�D�TXH�OR�KDJDQ��

7RGR� OR� DQWHULRU� KD� OOHYDGR� D� TXH� HQ� OD
DFWXDOLGDG� JUDQ� FDQWLGDG� GH� SURIHVLRQDOHV
XWLOLFHQ� OD� DQWURSRPHWUtD� HQ� VX� GtD� D� GtD�
DSURYHFKDQGR� ODV� IRUWDOH]DV� TXH� HO� SURWRFROR� \
KHUUDPLHQWDV�GH�,6$.�OHV�SXHGH�DSRUWDU�SRU�VX
FRQH[LyQ� FRQ� HO� UHQGLPLHQWR� GHSRUWLYR�� SHUR
WDPELpQ�FRQ�OD�VDOXG��

<� HVWi� HQ� QXHVWUD� UHVSRQVDELOLGDG�� KDFHU
HQWHQGHU� D� ORV� PLHPEURV� GH� ,6$.� DFWXDOHV� \
IXWXURV�HO�HQRUPH�FRPSURPLVR�TXH�WLHQH�QXHVWUD
6RFLHGDG�FRQ�HO�FXLGDGR�GH�ODV�SHUVRQDV�FRQ�ODV
TXH� WUDEDMDPRV�� HVSHFLDOPHQWH� FXDQGR� OR
KDFHPRV�FRQ�ODV�SREODFLRQHV�PiV�VHQVLEOHV��

3RU� ~OWLPR�� PH� JXVWDUtD� GHVWDFDU� HO� FDUiFWHU
H[SDQVLYR� GH� ,6$.�� DVt� FRPR� VX� FXDOLGDG� GH
JOREDOLGDG�� (Q� HVWD� OtQHD�� HV� LPSRUWDQWH� TXH
GHVGH�OD�6HFUHWDUtD�*HQHUDO�SRGDPRV�FRQRFHU�GH
SULPHUD� PDQR� ODV� QHFHVLGDGHV� GH� QXHVWURV
PLHPEURV�HQ�ORV�FRQWH[WRV�HVSHFtILFRV�HQ�ORV�TXH
VH�GHVHQYXHOYHQ��3RU�HVR��OD�DJHQGD�GH�YLDMHV�QR
FHVD�� SXHV� FDGD� HVWDQFLD� HQ� OXJDUHV� GLIHUHQWHV
VXSRQH�XQD�RSRUWXQLGDG�LGyQHD�SDUD�FRQRFHU�GH
SULPHUD� PDQR� TXp� QHFHVLGDGHV� WLHQHQ� ORV
DQWURSRPHWULVWDV� GH� FXDOTXLHU� ULQFyQ� GHO
SODQHWD��

'UD��5DTXHO�9DTXHUR�&ULVWREDO

6HFUHWDUtD�*HQHUDO�,6$.
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$FWXDOPHQWH� XQ� WRWDO� GH� ��� HVWXGLDQWHV� KDQ

ILQDOL]DGR�VXV�HVWXGLRV�GH�PDHVWUtD�R�GRFWRUDGR

EDMR�VX�GLUHFFLyQ��+D�VLGR�DXWRU�R�FRDXWRU�GH�XQ

WRWDO�GH����DUWtFXORV�GH�LQYHVWLJDFLyQ�SXEOLFDGRV

HQ� UHYLVWDV� DFDGpPLFDV� VXEYHQFLRQDGDV�� DVt

FRPR� GH� YDULRV� OLEURV� \� FDStWXORV� GH� OLEURV�

'XUDQWH�HO�SHUtRGR�GH������D�������IXH�LQYLWDGR

\�R� SRQHQWH� SULQFLSDO� HQ�PiV� GH� ��� RFDVLRQHV

HQ�FRQIHUHQFLDV�HQ�WRGR�HO�PXQGR�

3È*����

3URIHVRU�
'U��-��+DQV�GH�5LGGHU�

%,2*5$)Ë$
1LYHOHV���HQ�HO�PXQGR

(O�3URIHVRU�'U��-��+DQV�GH�5LGGHU�HV�FDWHGUiWLFR

\� GLUHFWRU� GH� OD� (VFXHOD� GH� &LHQFLDV� GHO

0RYLPLHQWR� +XPDQR� GH� OD� 8QLYHUVLGDG� GHO
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/D�VHVLyQ�UHPDUFy�TXH�OD�PHGLFLyQ�SUHFLVD�GHO�FXHUSR�HQ�HQWRUQRV�GH�VDOXG�\�UHQGLPLHQWR
GHSRUWLYR�HV�FUXFLDO��SHUR�ODV�PHGLFLRQHV�GLUHFWDV�SXHGHQ�FRQVXPLU�PXFKRV�UHFXUVRV��/DV
PHGLFLRQHV�GH�OD�VXSHUILFLH�GHO�FXHUSR�VLUYHQ�FRPR�DOWHUQDWLYDV�LQGLUHFWDV��VLQ�HPEDUJR�
PXFKRV�HVWiQGDUHV�FRP~QPHQWH�XWLOL]DGRV�� LQFOXLGR�HO� tQGLFH�GH�PDVD�FRUSRUDO�SDUD� OD
REHVLGDG�\�OD�WDOOD�GHO�FXHUSR�SDUD�HO�FUHFLPLHQWR�IHWDO��FDUHFHQ�GH�SUHFLVLyQ�\�R�QR�WLHQHQ
HQ�FXHQWD�OD�YDULDELOLGDG�LQGLYLGXDO��(VWR�SXHGH�FRQGXFLU�D�XQ�GLDJQyVWLFR�HUUyQHR�\�XQ
WUDWDPLHQWR�LQHILFD]��

2WUDV� GHILFLHQFLDV� GH� ORV� PpWRGRV� PDQXDOHV� GH� PHGLFLyQ� GHO� FXHUSR� LQFOX\HQ� HO� XVR
H[FHVLYR�GH�WLHPSR��OD�GHSHQGHQFLD�GH�HFXDFLRQHV�R�KDELOLGDGHV�LQH[DFWDV�GHO�SUDFWLFDQWH�\
OD�SURSHQVLyQ�D�XQD�DOWD�YDULDELOLGDG��HVSHFLDOPHQWH�SDUD� FXHUSRV�DWtSLFRV��(VWD� VHVLyQ
H[SORUy�FyPR�SRGHPRV�XWLOL]DU�VLVWHPDV�GH�LPiJHQHV�GH�VXSHUILFLHV��'�SDUD�HYDOXDU�ORV
PpWRGRV��PHGLGDV�\�HVWiQGDUHV�DQWURSRPpWULFRV�H[LVWHQWHV�HQ�OD�VDOXG�\�HO�GHSRUWH�SDUD
GHWHUPLQDU�ODV�PHGLGDV�PiV�SUHFLVDV�\�DGHFXDGDV�



3È*�����

��EF�"HPTUP�EF�����

FM

%ÓB��
FO�VO�WJTUB[P

��
&RQJUHVR
0XQGLDO�
��



%SB��3BRVFM
7BRVFSP�$SJTUØCBM

&WBMVBDJØO�EF�MB�NBTB�HSBTB�
{FT�UBO�GÈDJM�DPNP�QBSFDF 

3È*�����

1POFODJB
1SJODJQBM



(Q�HVWD�VHVLyQ�GH�DSHUWXUD��OD�'UD��9DTXHUR�&ULVWyEDO�UHYLVy�FXDWUR�DVSHFWRV�IXQGDPHQWDOHV�SDUD�DERUGDU�OD
HVWLPDFLyQ� GH� OD�PDVD� JUDVD� FRQ� HO� REMHWLYR� GH� TXH� VHD� YiOLGD� \� ILDEOH�� 6LQ� GXGD� XQD� MRUQDGD�PX\
GHVWDFDGD�SRUTXH�OD�HYDOXDFLyQ�GH�OD�PDVD�JUDVD�SXHGH�UHVXOWDU�UHODWLYDPHQWH�VHQFLOOD�D�SULPHUD�YLVWD�SHUR
FXDQGR�VH�SURIXQGL]D�HQ�HVWH�WHPD��VH�GHVFXEUH�TXH�KD\�PXFKDV�PiV�FXHVWLRQHV�D�WHQHU�HQ�FXHQWD��(Q
SULPHU� OXJDU��SRUTXH�PXFKDV�YHFHV�VH�FRQIXQGHQ� ORV�FRQFHSWRV�GH�PDVD� OLStGLFD��PDVD�JUDVD�\� WHMLGR
DGLSRVR��FXDQGR�QR�VRQ�VLQyQLPRV��(Q�VHJXQGR�OXJDU��SRUTXH�H[LVWHQ�GLIHUHQWHV�PRGHORV�SDUD�DERUGDU�OD
FRPSRVLFLyQ�FRUSRUDO��FRQ�ORV�TXH�VH�OOHJD�D�HVWLPDU�PDVD�JUDVD��SHUR�HQ�UHDOLGDG�HVWiQ�HVWLPDQGR�PDVD
OLStGLFD��PDVD�JUDVD�\�WHMLGR�DGLSRVR�LQGLVWLQWDPHQWH��(Q�WHUFHU�OXJDU��SRUTXH�H[LVWHQ�GLIHUHQWHV�PpWRGRV�H
LQVWUXPHQWRV� SDUD� HVWLPDU� OD�PDVD� JUDVD�� TXH� WLHQHQ� GLIHUHQWHV� FDUDFWHUtVWLFDV� \� DERUGDQ� GH�PDQHUD
GLIHUHQWH�OD�FRPSRVLFLyQ�FRUSRUDO��SRU�OR�TXH�DUURMDQ�UHVXOWDGRV�GLIHUHQWHV��(Q�FXDUWR�OXJDU��SRUTXH�WRGRV�ORV
PpWRGRV� WLHQHQ� VXV� YHQWDMDV� \� GHVYHQWDMDV�� SRU� OR� TXH� HO� XVR� GH� XQR� X� RWUR� UHTXLHUH� GH� XQ� DQiOLVLV
H[KDXVWLYR��

3È*�����

%SB��3BRVFM
7BRVFSP�
$SJTUØCBM &WBMVBDJØO�EF�MB�NBTB�HSBTB�

{FT�UBO�GÈDJM�DPNP�QBSFDF 



3È*�����

.JHVFM�
,B[BSF[

&SÏOEJSB
-FØO
.PSFOP

"ESJÈO�
.BUFP�
0SDBKBEB

1JPUS�.BUMPT[

1FSGJMFT�"OUSPQPNÏUSJDPT�Z�4BMVE�
*OGMVFODJBT�EF�MB�%JFUB�MB�"DUJWJEBE�'ÓTJDB

$0.6/*$"$*0/&4�
03"-&4��



3È*�����

-PT�NPNFOUPT
EFM�$POHSFTP



"CSJS�OVFWPT�NFSDBEPT�FO�EFQPSUFT�EF�BMUP
SFOEJNJFOUP��VO�DBTP�EF�FTUVEJP

$MBVEJB
.BDFSPOJ�

1POFOUF
JOWJUBEB

+DFLHQGR� UHIHUHQFLD� D� XQ� FDVR� UHDO�� &ODXGLD� 0DFHURQL� SUHVHQWy� ORV� GHVDItRV� GH� DFHUFDUVH
HVWUDWpJLFDPHQWH� D� ORV� HQWUHQDGRUHV�� D� ODV� IHGHUDFLRQHV� GHSRUWLYDV� \� D� ORV� RUJDQL]DGRUHV� GH� ODV
FRPSHWHQFLDV��FRQ�HO�ILQ�GH�HYDOXDU�\�REWHQHU�GDWRV�GH�ORV�DWOHWDV�GH�DOWR�UHQGLPLHQWR�TXH�VH�SUHSDUDQ
SDUD�XQ�FDPSHRQDWR��/D�UD]yQ�HV�TXH�FXDQGR�ORV�DQWURSRPHWULVWDV�TXLHUHQ�UHDOL]DU� LQYHVWLJDFLRQHV�
SXHGH�UHVXOWDU�GLItFLO�FRQYHQFHU�D�ODV�RUJDQL]DFLRQHV�GHSRUWLYDV�GH�TXH�SHUPLWDQ�HO�DFFHVR�D�ORV�DWOHWDV
SDUD�VHU�HYDOXDGRV��

3DUWH� GHO� SUREOHPD� HV� OD� IDOWD� GH� FRQRFLPLHQWRV� VREUH� HO� YDORU� GH� OD� DQWURSRPHWUtD�� 8QD� EXHQD
FRPXQLFDFLyQ�\�XQ�SODQ�FODUR�VRQ�FRPSRQHQWHV�QHFHVDULRV�SDUD�LQWHUDFWXDU�H[LWRVDPHQWH�FRQ�HQWLGDGHV
\�FRQ�SURIHVLRQDOHV�TXH�WUDEDMDQ�FRQ�ORV�DWOHWDV��/D�SUHVHQWDFLyQ�GHVWDFy�FyPR�ORV�YtGHRV�\�IRWRJUDItDV
SURPRFLRQDOHV�SXHGHQ�VHU�KHUUDPLHQWDV�~WLOHV�SDUD�SURPRYHU�HO�YDORU�GH�OD�DQWURSRPHWUtD��(O�REMHWLYR
HUD�UHSOLFDU�HVWDV�HVWUDWHJLDV�\�SUiFWLFDV�HQ�GLIHUHQWHV�HVFHQDULRV�GH�LQYHVWLJDFLyQ�GHSRUWLYD�FUHDQGR�DVt
QXHYDV�RSRUWXQLGDGHV�GH�WUDEDMR�SDUD�ORV�DQWURSRPHWULVWDV�

3È*�����



3È*�����

$MBVTVSB

%S�&TQBS[B�3PT
1SFTJEFOUF�EF�*4",



3È*�����

1SFNJPT
4F�PUPSHBSPO���QSFNJPT�EVSBOUF�FM�$POHSFTP�*4",�����

QBUSPDJOBEPT�QPS�)VNBO�,JOFUJDT�

*4",�PUPSHØ���QSFNJPT�EVSBOUF�FM�$POHSFTP�DPO�FM�PCKFUJWP�EF
BQPZBS�MB�JOWFTUJHBDJØO�Z�FM�QSPHSFTP�FO�MB�DJOFBOUSPQPNFUSÓB���

��
&RQJUHVR
0XQGLDO�
��



.FKPS
QSFTFOUBDJØO
PSBM��b����

3È*�����

4F�PUPSHBSPO���QSFNJPT�EVSBOUF�FM�$POHSFTP�*4",�����
QBUSPDJOBEPT�QPS�)VNBO�,JOFUJDT�

)VNBO�,JOFUJDT�PGSFDF�QBSB�MPT�QSPGFTJPOBMFT�VOB�BNQMJB
TFMFDDJØO�EF�MJCSPT�EF�UFYUP�Z�FMFDUSØOJDPT�SFMBDJPOBEPT�B
LJOFTJPMPHÓB�DJFODJBT�EFM�FKFSDJDJP�Z�DJFODJBT�EFM�EFQPSUF�
`(SBDJBT�)VNBO�,JOFUJDT�QPS�TV�BQPZP�

.FKPS
QØTUFS��
b����

.FKPS
QPOFODJB��
b��



.FKPS
QSFTFOUBDJØO
PSBM

3È*�����

.FKPS
QØTUFS�

&TQÓSJUV�EF
*4",

.BZB�WBO�(FOU
	SFDPHF�FM�QSFNJP�FO�TV
�OPNCSF�1SPG��)BOT�%F�3JEEFS


$BSPMJOB�
3JCFJSP
1FTTBOIB

.BSJB
"OESFBT
3JDIBSE



.FKPS
DPNVOJDBDJØO
PSBM������ħ

3È*�����

*4",�PUPSHØ���QSFNJPT�EVSBOUF�FM�$POHSFTP�DPO�FM�PCKFUJWP�EF
BQPZBS�MB�JOWFTUJHBDJØO�Z�FM�QSPHSFTP�FO�MB�DJOFBOUSPQPNFUSÓB���

.FKPS�DPNVOJDBDJØO
PSBM�EF�JOWFTUJHBEPS�
NBZPS�EF����B×PT
����ħ

.FKPS�QØTUFS
����ħ

.FKPS�DPNVOJDBDJØO
PSBM�EF�JOWFTUJHBEPS�
NFOPS�EF����B×PT
����ħ



3È*�����

.FKPS�
DPNVOJDBDJØO
PSBM
'SBODFTDP
$BNQB

$BSPMJOB�
3JCFJSP�1FTTBOIB

.FKPS�QØTUFS

��
3UHPLRV�
,6$.



3È*�����

.FKPS
JOWFTUJHBEPS
NBZPS�EF���
B×PT

.FKPS
JOWFTUJHBEPS
NFOPS�EF���
B×PT

/JDPMÈT
#BHMJFUUP

+PSEBO�3�
.PPO

��
3UHPLRV�
,6$.



3È*�����

3&$0/0$*.&/504
&NPDJPOBOUF�FOUSFHB�EF�MB�NFEBMMB
*4",�QPS�MB�USBZFDUPSJB�Z�FOUSFHB�B�MB
$JOFBOUSPQPNFUSÓB�QBSB�FM�1SPG��)BOT
EF�3JEEFS�Z�1SPG��.JDIBFM�.BSGFMM�+POFT
Z�DPNP�.JFNCSP�IPOPSBSJP�BM�%S��+PÉP

3JDBSEP�5VSSB�.BHOJ�

.*&.#30�)0/03"3*0�
%S��+PÉP�3JDBSEP�5VSSB�.BHOJ

.*&.#30�%&�103�7*%"�

1SPG��)BOT�EF�3JEEFS

.*&.#30�%&�103�7*%"�
1SPG��.BSGFMM�+POFT



��

3È*�����

&RQJUHVR
0XQGLDO�
��

1ØTUFST



3È*�����

(3"$*"4
B�UPEPT�MPT�BOUSPQPNFUSJTUBT�QPS�

DPMBCPSBS�FO�FM�BWBODF�EF�MB�$JOFBOUSPQPNFUSÓB



3È*�����

(3"$*"4
B�UPEPT�MPT�BOUSPQPNFUSJTUBT�QPS�
DPMBCPSBS�FO�FM�BWBODF�EF�MB

$JOFBOUSPQPNFUSÓB



3È*�����

1BUSPDJOBEPSFT

��
&RQJUHVR
0XQGLDO�
��



3È*�����

R�ná�ç
1BUSPDJOBEPSFT -PT�FRVJQPT�)PMXBZ�SFQSFTFOUBO�VO�EJTF×P�Z

DPOTUSVDDJØO�EF�QSJNFSB�DBMJEBE��&TUÈO�EJTF×BEPT
QPS�FM�JOTUSVDUPS�'SBODJT�)PMXBZ�*4",���MÓEFS
NVOEJBM�FO�JOWFTUJHBDJØO�Z�FOTF×BO[B�FO
BOUSPQPNFUSÓB��IPMXBZUPPMT�DPN



3È*�����

R�ná�ç
1BUSPDJOBEPSFT -PT�FRVJQPT�)PMXBZ�SFQSFTFOUBO�VO�EJTF×P�Z

DPOTUSVDDJØO�EF�QSJNFSB�DBMJEBE��&TUÈO�EJTF×BEPT
QPS�FM�JOTUSVDUPS�'SBODJT�)PMXBZ�*4",���MÓEFS
NVOEJBM�FO�JOWFTUJHBDJØO�Z�FOTF×BO[B�FO
BOUSPQPNFUSÓB��IPMXBZUPPMT�DPN



3È*�����

nX¨�áX³0
1BUSPDJOBEPSFT



3È*�����

nX¨�áX³0
1BUSPDJOBEPSFT



3È*�����

³x�«Áx0Á
1BUSPDJOBEPSFT

%FTDVCSF�MB�JOOPWBDJØO���4NBSU.FU�FO�DBEB�NFEJDJØO�
&ODVFOUSB�UV�NFKPS�BMJBEP�FO�NFEJDJPOFT
BOUSPQPNÏUSJDBT�FO�4NBSU.FU��$PNQSPNFUJEPT�B
QSPQPSDJPOBS�FRVJQPT�EF�BMUB�DBMJEBE�RVF�HBSBOUJDFO
SFTVMUBEPT�QSFDJTPT�QBSB�MPT�QSPGFTJPOBMFT�NÈT
FYJHFOUFT��TNBSUNFU�DPN�NY



3È*�����

³x�«Áx0Á
1BUSPDJOBEPSFT

%FTDVCSF�MB�JOOPWBDJØO���4NBSU.FU�FO�DBEB�NFEJDJØO�
&ODVFOUSB�UV�NFKPS�BMJBEP�FO�NFEJDJPOFT
BOUSPQPNÏUSJDBT�FO�4NBSU.FU��$PNQSPNFUJEPT�B
QSPQPSDJPOBS�FRVJQPT�EF�BMUB�DBMJEBE�RVF�HBSBOUJDFO
SFTVMUBEPT�QSFDJTPT�QBSB�MPT�QSPGFTJPOBMFT�NÈT
FYJHFOUFT��TNBSUNFU�DPN�NY
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?0?�*65.9,:6
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;,;�&21*5(62�081',$/�62%5(
&,1($1752320(75Ë$�±�,6$.������

��

3È*�����

(VWDPRV� HPRFLRQDGRV� GH� DQXQFLDU� TXH� 0HGHOOtQ
KD� VLGR� VHOHFFLRQDGD� FRPR� VHGH� GHO� ;,;
&21*5(62� 081',$/� 62%5(
&,1($1752320(75Ë$� ±� ,6$.� ������ HO� FXDO� VH
FHOHEUDUi�SRU�SULPHUD�YH]�HQ�&RORPELD��
/D� SURSXHVWD� SUHVHQWDGD� SRU� OD� )DFXOWDG� GH
&LHQFLDV� GH� OD� 1XWULFLyQ� \� ORV� $OLPHQWRV� GH� OD
8QLYHUVLGDG�&(6�\�OD�'LYLVLyQ�GH�,QYHVWLJDFLyQ�GHO
&HQWUR� GH� ,QYHVWLJDFLyQ� '%66� KD� VLGR
VHOHFFLRQDGD� SDUD� RUJDQL]DU� HVWH� HYHQWR� GH� WDOOD
PXQGLDO�� FRQVROLGDQGR� HVWD� DOLDQ]D� FRPR� XQ
UHIHUHQWH� HQ� OD� RUJDQL]DFLyQ� GH� HYHQWRV
DFDGpPLFRV�PDVLYRV� \� HQ� LQYHVWLJDFLyQ� FLHQWtILFD
GH�DOWR�QLYHO��

/D�GHFLVLyQ�IXH�WRPDGD�SRU�HO�&RPLWp�(MHFXWLYR�GH
,6$.� GXUDQWH� VX� UHXQLyQ� HQ� /RQGUHV�� 5HLQR
8QLGR��ORV�GtDV���\���GH�DJRVWR�GHO�SUHVHQWH�DxR�
GRQGH� VH� HYDOXDURQ� \� GHEDWLHURQ� GLYHUVDV
SURSXHVWDV�SUHVHQWDGDV�SRU�GLIHUHQWHV�SDtVHV��

(VWDPRV� SUHSDUDQGR� WRGR� SDUD� UHFLELU� D
LQYHVWLJDGRUHV� GH� JUDQ� UHQRPEUH� HQ� ODV� FLHQFLDV
GHO�HMHUFLFLR�� OD�QXWULFLyQ�\� OD�VDOXG��\�RIUHFHU�XQ
HQWRUQR� DFDGpPLFR� GH� SULPHU� QLYHO� FRQ� XQD
LQIUDHVWUXFWXUD� TXH� JDUDQWLFH� HO� p[LWR� GHO
FRQJUHVR��

'HVGH�\D��LQYLWDPRV�D�WRGD�OD�FRPXQLGDG�,6$.�D
SUHSDUDU� VXV� PDOHWDV� \� DFRPSDxDUQRV� HQ� HVWH
JUDQ�HYHQWR�FLHQWtILFR��GRQGH�SRGUiQ�GLVIUXWDU�GH
WRGR�OR�TXH�QXHVWUR�HTXLSR�&(6�'%66�WLHQH�SDUD
RIUHFHU��

�)ZSPYGMSREGSR'MIRGME
/tQHDV�WHPiWLFDV��

'HSRUWH�\�5HQGLPLHQWR�)tVLFR��(QIDVLV�HQ
3DUD�$WOHWDV�
$SOLFDFLRQHV�HQ�6DOXG�\�%LHQHVWDU��2'6���
$YDQFHV�HQ�$QWURSRPHWUtD�'LJLWDO�H
,QWHOLJHQFLD�$UWLILFLDO�

$FWLYLGDGHV�SUH��\�SRVW�FRQJUHVR��
5HDFUHGLWDFLyQ�QLYHO���
&HUWLILFDFLyQ�,6$.�QLYHO���\��
&HUWLILFDFLyQ�,QWHUQDFLRQDO�HQ
6XSOHPHQWDFLyQ�'HSRUWLYD�
&HUWLILFDFLyQ�HQ�$QiOLVLV�GH�,PSHGDQFLD
%LRHOpFWULFD��
&HUWLILFDFLyQ�HQ�*DVWURVSRUW��*DVWURQRPtD
'HSRUWLYD��
&XUVR�FRUWR�GH�DFWXDOL]DFLyQ�HQ�HYDOXDFLyQ
GH�OD�FRPSRVLFLyQ�FRUSRUDO�SRU
'HQVLWRPHWUtD�GXDO�GH�UD\RV�;��';$��

�
&RQYRFDWRULD�GH�WUDEDMRV�OLEUHV��

3XEOLFDFLyQ�GH�UHV~PHQHV�GH�WUDEDMRV
OLEUHV�VHOHFFLRQDGRV��PRGDOLGDG�RUDO�\
SyVWHU��HQ�UHYLVWD�LQGH[DGD�
3XEOLFDFLyQ�GH�WRGRV�ORV�WUDEDMRV�HQ�OLEUR
GH�PHPRULDV�HQ�(',725,$/�&(6��

$FWLYLGDGHV�VRFLDOHV�

,QWHJUDFLRQHV�GXUDQWH�HO�HYHQWR�
3DTXHWHV�WXUtVWLFRV�UHFRPHQGDGRV�
7DOOHUHV�SUiFWLFRV�\�PXFKR�PiV«�



¢75$%$-$6�&21�27526
$1752320(75,67$6�'(�,6$."

KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y &�LF5�N9F&,
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'O�0�7�Ç½Û��Á� Ëªr� ��½½r©��ªÇr��½rÇË�Çr�ºr½r� Ç¯�¯Á� ¤¯Á�©��©~½¯Á��¯ª�r�½���Çr��°ª� Ô���ªÇ����� 'O�0
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'O�0� ĆÕÕÕö�Ár¡ö�¤¯~r¤ć� Û� ��Á�½ËÇr½� ��� ÁËÁ� º½�ÁÇr��¯ª�Áö� 2r� ��½½r©��ªÇr� Á��©º½�� �ÁÇs� �ª� �Ô¯¤Ë��°ª÷
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�¯©ºr½Ç�½� ¤rÁ�©�����¯ª�Á����ÔË�ÁÇ½¯Á�ºr���ªÇ�Áă��º¯½Ç�ÁÇrÁ��½�rª�¯�Ëª��½Ëº¯����rªÇ½¯º¯©�Ç½�ÁÇrÁ
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��



3È*�����

,6$.�0HWU\�WLHQH�XQD�QXHYD�IRUPD�GH�FODVLILFDU�ORV�GHSRUWHV�GH�ORV�VXMHWRV�FUHDGRV��$KRUD�HO�GHSRUWH�VH
VHOHFFLRQD�GH�XQ�GHVSOHJDEOH��OR�TXH�VLQ�GXGD�D\XGDUi�D�OD�KRPRJHQHL]DFLyQ�D�OD�KRUD�GH�GHOLPLWDU�ORV
GHSRUWHV�\�GH�HVWD�IRUPD�GH�SRGHU�VDFDU�HVWDGtVWLFDV�GH�VXV�SURSLRV�VXMHWRV�HYDOXDGRV�D�WUDYpV�GH�OD
SHVWDxD�GH�SREODFLyQ�

'(�&/$6,),&$&,�1�
'(�'(3257(6�

�������������

��



3È*�����

,6$.�SUHVHQWH�HQ
���SDtVHV

$�GtD�GH�KR\��OD�,6$.�FXHQWD�FRQ�PiV�GH��������PLHPEURV�DFWLYRV�HQ����SDtVHV
GLIHUHQWHV�D�OR�ODUJR�GHO�PXQGR��(Q�HO�VLJXLHQWH�PDSD�VH�SXHGH�YHU�HQ�D]XO�ORV

SDtVHV�HQ�ORV�TXH�KD\�PLHPEURV�GH�,6$.��

1RWLFLDV
$FWXDOL]DFLyQ
0DSD�,6$.

��



3È*�����

/DV�PHMRUHV� SHOtFXODV� VXHOHQ� WHQHU� XQD� VHJXQGD� SDUWH�� \� HVWH� IXH� HO� FDVR� FRQ� HO� &XUVR� ,6$.
1LYHO� �� \� 1LYHO� �� GH� OD� &LXGDG� GH�0p[LFR� HQ� MXOLR� GH� ������ (VWD� VHFXHOD�� LJXDO� GH� H[LWRVD� \
HQULTXHFHGRUD�TXH� OD� SULPHUD�� VH� OOHYy� D� FDER�JUDFLDV� D� OD� LQLFLDWLYD�GH�'LDQD� /R]DQR� �1��� H
,QGUD�(VWUDGD��1��HQ�SURFHVR���TXLHQHV��FRPSURPHWLGDV�FRQ�EULQGDU�FXUVRV�GH�FDOLGDG�D�VX�SDtV�
URPSLHURQ�UpFRUGV�HQ�0p[LFR�FRQ�OD�DVLVWHQFLD�GH����QLYHOHV���\����QLYHOHV���

(VWH�JUXSR�IXH�OLGHUDGR�\�FHUWLILFDGR�SRU�HO�UHFLpQ�HOHFWR�3UHVLGHQWH�GH�OD�,6$.��HO�'U��)UDQFLVFR
(VSDU]D�� \� SRU� OD� 6HFUHWDULD� GH� OD� ,6$.�� OD� 'UD�� 5DTXHO� 9DTXHUR�� &RQWDPRV� FRQ� DOXPQRV� GH
GLYHUVDV� QDFLRQDOLGDGHV�� LQFOX\HQGR� &RORPELD�� 9HQH]XHOD�� 3HU~�� (VWDGRV� 8QLGRV� \�� HQ� VX
PD\RUtD��0p[LFR��/RV�GRFWRUHV�PRVWUDURQ�VX�GLVSRVLFLyQ�HQ�WRGR�PRPHQWR��LQFOXVR�GHMDQGR�ODV
SXHUWDV�DELHUWDV�SDUD� OD� UHFHUWLILFDFLyQ��D� OD� FXDO�DVLVWLHURQ�DOXPQRV�GH�*XDWHPDOD��&DQDGi�\
0p[LFR�

1RWLFLDV
,6$.�(TXLSR�0p[LFR

-XOLR�����

��
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1RWLFLDV

/D�VHPDQD�GHO���DO����GH� MXOLR�GH������IXH�~QLFD��'HVSXpV�GH�PXFKDV�KRUDV�GH�SUiFWLFD�

HVWXGLR� \� FRQYLYHQFLD� HQ� MRUQDGDV� DJRWDGRUDV� SHUR� OOHQDV� GH� HQVHxDQ]D� \� IRUPDFLyQ� GH

OD]RV�SDUD�WRGD�OD�YLGD��ORV�DOXPQRV�VH�XQLHURQ�DO�PXQGR�GH�OD�DQWURSRPHWUtD�FRQ�OD�PHMRU

GH�ODV�HQVHxDQ]DV��£0p[LFR�VLHPSUH�VHUi�FDVD�GH�WRGR�DTXHO�TXH�HVWp�GLVSXHVWR�D�HQVHxDU

FRQ�HO�FRUD]yQ�

(O�FXUVR�WDPELpQ�FRQWy�FRQ�HO�LQYDOXDEOH�DSR\R�GH�LQVWUXFWRUHV�1LYHO���HQ�OD�FHUWLILFDFLyQ�GH�1LYHO���
,YiQ�&DVWUR�\�$OGR�*RQ]iOH]�GH�&LXGDG�GH�0p[LFR��\�.DWKHULQH�&iQWDUR�GH�3HU~��/RV�GRV�SULPHURV
IXHURQ�SDUWH�GH� OD� JHQHUDFLyQ�GH� ,6$.�1�� IRUPDGRV�HQ�HO� SULPHU� FXUVR�GH� ORV�GRFWRUHV� OOHYDGR�D
FDER�HQ�������$GHPiV��6PDUWPHW��XQD�PDUFD�GH�HTXLSR�DQWURSRPpWULFR�GH�UHIHUHQFLD�PXQGLDO�FRQ
VHGH�GH�SURGXFFLyQ�HQ�0p[LFR��DFRPSDxy�D�ORV�SDUWLFLSDQWHV�HQ�FDGD�VHJXQGR�GH�OD�FHUWLILFDFLyQ�

,6$.�(TXLSR�0p[LFR
-XOLR�����

i'VFSB�EFM�QMBUPw
$�%�4BMVE
%JBOB�-P[BOP�	/�

*OESB�&TUSBEB�	/��FO�QSPDFTP


��

4QPOTPS�
4NBSU.FU
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1RWLFLDV

(VWH� JUXSR� GLYHUVR� FRQWy� FRQ� OD� SDUWLFLSDFLyQ� GH

DOXPQRV� SURYHQLHQWHV� GH� ��� QDFLRQDOLGDGHV

GLIHUHQWHV�� (VSDxD�� 5HLQR� 8QLGR�� 3DtVHV� %DMRV�

,WDOLD�� $UJHQWLQD�� 0p[LFR�� &RORPELD�� 3HU~�

9HQH]XHOD�� 8UXJXD\�� (FXDGRU� \� 4DWDU�� UHIOHMDQGR

HO� LPSDFWR� JOREDO� GH� OD� FHUWLILFDFLyQ�� )XH� XQ� OXMR

FRQWDU� FRQ� ORV� H[SHUWRV� HQ� DQiOLVLV� GH� OD

FRPSRVLFLyQ� FRUSRUDO�� 'LHJR� %RQLOOD� \� 1LGLD

5RGUtJXH]� 6iQFKH]�� FRPR� LQVWUXFWRUHV� DVLVWHQWHV�

$GHPiV�� HO� FXUVR� VH� GLFWy� HQ� HVSDxRO� SHUR� FRQWy

FRQ� WUDGXFFLyQ� VLPXOWiQHD� DO� LQJOpV� H� LWDOLDQR�

IDFLOLWDQGR� OD� SDUWLFLSDFLyQ� GH� HVWXGLDQWHV

LQWHUQDFLRQDOHV�

/D�HGLFLyQ�GHO�FXUVR�,6$.�1LYHO���\�1LYHO���OOHYDGD
D�FDER�GHO����DO����GH�DJRVWR�GH������HQ�OD�FLXGDG
GH�0DGULG�VXSHUy�ODV�H[SHFWDWLYDV��VLHQGR�D~Q�PiV
H[LWRVD�TXH� OD�HGLFLyQ�GHO�DxR�SDVDGR��(VWH�FXUVR
PDUFy�XQ�KLWR�DO�VHU�HO�SULPHU�,6$.�LPSDUWLGR�SRU
HO� DFWXDO� SUHVLGHQWH�� )UDQFLVFR� (VSDU]D�5RV�� \� OD
VHFUHWDULD� JHQHUDO�� 5DTXHO� 9DTXHUR�&ULVWyEDO�� /D
RUJDQL]DFLyQ� HVWXYR� D� FDUJR� GH� EH+$3�
UHSUHVHQWDGD� SRU� 0DOHN� 0HFKHUTXHV� \� 1LFROiV
%DJOLHWWR�� TXLHQHV� ORJUDURQ� FDSWDU� OD� DWHQFLyQ� GH
HVWXGLDQWHV�GH�GLYHUVDV�SDUWHV�GHO�PXQGR��(O�FXUVR
DOFDQ]y�VX�FDSDFLGDG�Pi[LPD�FRQ����LQVFULWRV�SDUD
HO�1LYHO���\����SDUD�HO�1LYHO���

0DGULG�EULOOD�FRQ�XQD
QXHYD�HGLFLyQ�GHO�&XUVR
,6$.�1LYHO���\�1LYHO��

0DGULG��HSLFHQWUR�GH�OD
FLQHDQWURSRPHWUtD�LQWHUQDFLRQDO

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


��
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8Q�QXHYR�FDStWXOR�HQ�OD
&LQHDQWURSRPHWUtD

0DGULG��XQD�FLXGDG�YLEUDQWH�\�ULFD�HQ�KLVWRULD��VH
FRQYLUWLy�HQ�HO�HSLFHQWUR�GH�OD�FLQHDQWURSRPHWUtD
SRU� XQD� VHPDQD�� /RV� SDUWLFLSDQWHV� QR� VROR� VH
VXPHUJLHURQ�HQ�HO�DSUHQGL]DMH��VLQR�TXH�WDPELpQ
WXYLHURQ� OD�RSRUWXQLGDG�GH�GLVIUXWDU�GHO�HQWRUQR
FXOWXUDO� TXH� RIUHFH� OD� FDSLWDO� GH� (VSDxD�� $� OR
ODUJR�GH� MRUQDGDV�GH� LQWHQVD�SUiFWLFD�\�HVWXGLR�
HO� DOXPQDGR� DSOLFy� VXV� FRQRFLPLHQWRV� FRQ
KHUUDPLHQWDV�GH�OD�PiV�DOWD�FDOLGDG�GLVSRQLEOH�

(O� p[LWR� GH� HVWD� HGLFLyQ� QR� WHUPLQy� DTXt�� 6H
RWRUJDURQ�SUHPLRV�D� ORV�PHMRUHV�HVWXGLDQWHV�HQ
OD� SDUWH� SUiFWLFD�� WHyULFD� \� GHVHPSHxR� JHQHUDO�
DXVSLFLDGRV� SRU� 6PDUWPHW� \� EH+$3�� $GHPiV�
FDGD�SDUWLFLSDQWH� UHFLELy� FRPR�REVHTXLR�HO� OLEUR
�$QWURSRPHWUtD��)XQGDPHQWRV�SDUD� OD�DSOLFDFLyQ
H� LQWHUSUHWDFLyQ���HVFULWR�SRU�)UDQFLVFR�(VSDU]D�
5RV� \� 5DTXHO� 9DTXHUR�&ULVWyEDO�� HQWUH� RWURV
REVHTXLRV�� /RV� SRVWXODQWHV� GH� 1LYHO� �� WDPELpQ
UHFLELHURQ�XQ�HTXLSR�FRPSOHWR�SDUD�EHEHU�PDWH�
XQ�WRTXH�HVSHFLDO�GH�OD�FXOWXUD�DUJHQWLQD�

1RWLFLDV
0DGULG��HSLFHQWUR�GH�OD

FLQHDQWURSRPHWUtD�LQWHUQDFLRQDO

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


��
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1RWLFLDV
0DGULG��HSLFHQWUR�GH�OD

FLQHDQWURSRPHWUtD�LQWHUQDFLRQDO

/DV� MRUQDGDV� HQ� 0DGULG� GHPXHVWUDQ� TXH� OD� FLXGDG� HVWi� SUHSDUDGD� SDUD� FRQWLQXDU� VLHQGR� HO
HSLFHQWUR�GH�OD�FLQHDQWURSRPHWUtD�D�QLYHO�LQWHUQDFLRQDO��

/DV� H[SHULHQFLDV� \� DSUHQGL]DMHV� DGTXLULGRV� GXUDQWH� HVWD� HGLFLyQ� DEUHQ� HO� FDPLQR� SDUD� IXWXUDV
RSRUWXQLGDGHV�TXH�VHJXLUiQ�HQULTXHFLHQGR�HO�FDPSR�GH�OD�DQWURSRPHWUtD�HQ�OD�FLXGDG��

0DGULG� KD� PRVWUDGR� XQD� YH]� PiV� TXH� HV� HO� HVFHQDULR� LGHDO� SDUD� HYHQWRV� TXH� SURPXHYHQ� HO
FUHFLPLHQWR�\�OD�LQQRYDFLyQ�HQ�OD�DQWURSRPHWUtD�

�>VKU��KGRKbafKc�r��SGYV?c��>QVSKeeY
%H+$3

'PUØHSBGP��:BMWB�	VSJFMWJMMBMCB�DPN


��



1RWLFLDV
0HMRU�DUWtFXOR�GH
&LQHDQWURSRPHWUtD�µ��
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&2035(6,%,/,'$'�'(�/26�3/,(*8(6�&87È1(26�<
5(638(67$�7(0325$/�'(/�&$/,%5$'25�',*,7$/�(1�/$
0(',&,Ï1�'(�3/,(*8(6�&87È1(26�(1�$'8/726�-Ï9(1(6�
0$6&8/,126�<�)(0(1,126

'2,�������������������������������
5DTXHO�9DTXHUR�&ULVWyEDO��$QD�&DWDULQD�0RUHLUD��)UDQFLVFR�(VSDU]D�5RV�
&DUORV�%DUULJDV��0DULR�$OEDODGHMR�6DXUD��DQG�)LORPHQD�9LHLUD�

��



,1752'8&&,Ï1

/D� HYDOXDFLyQ� GH� OD� FRPSRVLFLyQ� FRUSRUDO�� \

PiV� HVSHFtILFDPHQWH� OD� HYDOXDFLyQ� GH� OD

DGLSRVLGDG�� HV� XQ� FDPSR� GH� FRQRFLPLHQWR

DPSOLDPHQWH� HVWXGLDGR�� GHELGR� D� OD� JUDQ

LPSRUWDQFLD� TXH� WLHQH� WDQWR� SDUD� OD� VDOXG

FRPR� SDUD� HO� UHQGLPLHQWR� GHSRUWLYR�� (Q� HVWH

VHQWLGR�� GHQWUR� GH� ORV� PpWRGRV� PiV

HPSOHDGRV� HQ� WRGR� HO�PXQGR� VH� HQFXHQWUD� OD

FLQHDQWURSRPHWUtD�� D� WUDYpV� GH� OD� HYDOXDFLyQ

GH� ORV� SOLHJXHV� FXWiQHRV� \� VX� SRVWHULRU

XWLOL]DFLyQ� SDUD� HVWLPDU� OD� PDVD� JUDVD� R� HO

WHMLGR� DGLSRVR� D� WUDYpV� GH� IyUPXODV� GH

UHJUHVLyQ�� 'H� DFXHUGR� FRQ� HO� SURWRFROR� GH

PHGLFLyQ� GHVFULWR� SRU� ,6$.�� HO� YDORU� GHO

SOLHJXH�VH�GHEH�OHHU�HQ�HO�SOLFyPHWUR�WUDV�GRV

VHJXQGRV� GHVGH� OD� DSOLFDFLyQ� GHO� SOLFyPHWUR�

2WURV� SURWRFRORV� UHFRPLHQGDQ� UHDOL]DU� OD

OHFWXUD�WUDV�WUHV�VHJXQGRV�GH� OD�DSOLFDFLyQ�GHO

SOLFyPHWUR�

3RU�OR�WDQWR��ORV�REMHWLYRV�GHO�HVWXGLR�IXHURQ�
(YDOXDU�OD�UHVSXHVWD�WHPSRUDO�GHO�SOLFyPHWUR�GLJLWDO�/LSRZLVH�352�DO�PHGLU�SOLHJXHV
FXWiQHRV�

��

'HVFULELU�OD�FRPSUHVLELOLGDG�GH�ORV�SOLHJXHV�FXWiQHRV�EDMR�OD�SUHVLyQ�FRQVWDQWH�GHO
SOLFyPHWUR�

��

&RPSDUDU�ODV�GLIHUHQFLDV�HQ�OD�FRPSUHVLELOLGDG�GH�ORV�SOLHJXHV�HQWUH�GLIHUHQWHV�VLWLRV
GHO�FXHUSR�\�HQWUH�KRPEUHV�\�PXMHUHV�

��
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1RWLFLDV
0HMRU�DUWtFXOR�GH
FLQHDQWURSRPHWUtD�µ��

(VWR� VH� GHEH� D� TXH� HO� WHMLGR� DGLSRVR

VXEFXWiQHR� \� OD� SLHO� VH� FRPSULPH� FXDQGR� ODV

FDULOODV� GHO� SOLFyPHWUR� DSOLFDQ� OD� SUHVLyQ

FRQVWDQWH�SDUD�OD�TXH�HVWiQ�GLVHxDGRV�\�OR�TXH

VH� EXVFD� DO� UHDOL]DU� OD� OHFWXUD� D� ORV� GRV

VHJXQGRV�HV�FRQVHJXLU�TXH�HO�YDORU�GHO�SOLHJXH

VH�HVWDELOLFH��6LQ�HPEDUJR��ODV�LQYHVWLJDFLRQHV

SUHYLDV� VREUH� HVWH� WHPD�QR� KDQ� VLGR� FDSDFHV

GH�HQFRQWUDU�XQD�UHVSXHVWD�D�FXiQWR�VH�KD�GH

HVSHUDU� SDUD� TXH� HO� SOLHJXH� VH� HVWDELOLFH� \

SRGHU� UHDOL]DU� OD� OHFWXUD� GHO� PLVPR� HQ

FRQGLFLRQHV� KRPRJpQHDV�� 3RU� WRGR� HOOR�� HO

HVWXGLR� WLWXODGR� ³6NLQIROGV� FRPSUHVVLELOLW\� DQG

GLJLWDO� FDOLSHU¶V� WLPH� UHVSRQVH� LQ� VNLQIROG

PHDVXUHPHQW� LQ� PDOH� DQG� IHPDOH� \RXQJ

DGXOWV´�VH�FHQWUD�HQ�DQDOL]DU�OD�YDULDFLyQ�HQ�OD

OHFWXUD�GH�ORV�RFKR�SOLHJXHV�FXWiQHRV�GHVFULWRV

SRU�HO�SURWRFROR�GH�,6$.�HQ�ORV�WUHV�VHJXQGRV

VLJXLHQWHV� D� OD� DSOLFDFLyQ� GHO� SOLFyPHWUR� SDUD

YHU� OD� HYROXFLyQ�TXH� VH�SURGXFH�HQ� OD� OHFWXUD

GH�HVWRV�

��



0e72'2
(VWR� VH� SXGR� OOHYDU� D� FDER� JUDFLDV� D� OD� XWLOL]DFLyQ� GHO� SOLFyPHWUR� /LSRZLVH� 3UR�� XQ� SOLFyPHWUR
GLJLWDO�TXH�JUDFLDV�D�OD�FRQH[LyQ�EOXHWRRWK�FRQ�XQ�GLVSRVLWLYR�HOHFWUyQLFR�HV�FDSD]�GH�HQYLDU����
GDWRV�SRU�VHJXQGR�VREUH�HO�JURVRU�GH�ORV�SOLHJXHV��
3DUD� ORJUDU� ORV� PHQFLRQDGRV� REMHWLYRV� VH� LQFOX\HURQ� XQ� WRWDO� GH� ���� SDUWLFLSDQWHV� DGXOWRV
MyYHQHV� VDQRV� ���� KRPEUHV� \� ��� PXMHUHV��� $� WRGRV� HOORV� VH� OHV� PLGLHURQ� ORV� RFKR� SOLHJXHV
FXWiQHRV�PDUFDGRV�HQ�HO�SURWRFROR�,6$.�XWLOL]DQGR�HO�SOLFyPHWUR�/LSRZLVH�3UR��TXH�VH�FRQILJXUy
GH� IRUPD� TXH� GHWXYLHUD� OD�PHGLFLyQ� D� ORV� WUHV� VHJXQGRV� WUDV� OD� DSOLFDFLyQ�� GH� IRUPD� TXH� VH
UHJLVWUDURQ� ���� YDORUHV� GH� FDGD� SOLHJXH� SDUD� FDGD� VXMHWR�� PLGLHQGR� GRV� R� WUHV� YHFHV� FDGD
SOLHJXH�VHJ~Q�HO�SURWRFROR�,6$.�

¢48e�6(�(1&2175Ï"
&RPSUHVLELOLGDG�GH�ORV�3OLHJXHV��/D�UHVSXHVWD�GLQiPLFD�GHO�WHMLGR�DGLSRVR�VXEFXWiQHR�WUDV�OD
DSOLFDFLyQ� GHO� SOLFyPHWUR� PRVWUy� GLIHUHQFLDV� HQ� ORV� GLVWLQWRV� VLWLRV� HVWDEOHFLGRV� SRU� HO
SURWRFROR�,6$.��(V�GHFLU��OD�FRPSUHVLELOLGDG�GH�OD�SLHO�\�GHO�WHMLGR�DGLSRVR�YDUtD�VHJ~Q�OD�]RQD
GHO�FXHUSR�� OR�FXDO�FRQWUDVWD�FRQ�OD�DVXQFLyQ�GH�TXH�HO�WHMLGR�DGLSRVR�VH�FRPSRUWD�LJXDO�HQ
WRGDV�ODV�]RQDV�GHO�FXHUSR�

(VWDELOL]DFLyQ� GHO� JURVRU� GHO� SOLHJXH� FXWiQHR�� (O� WLHPSR� QHFHVDULR� SDUD� TXH� HO� JURVRU� GHO
SOLHJXH�VHD�HVWDEOH�YDULy�HQWUH�ORV�GLIHUHQWHV�VLWLRV�PHGLGRV��(Q�OD�PD\RUtD�GH�ORV�FDVRV��HO
YDORU�GHO�SOLHJXH�VH�HVWDELOL]y�D� ORV�����VHJXQGRV� �SOLHJXH�GHO�EtFHSV�� VXEHVFDSXODU�� FUHVWD
LOtDFD��VXSUDHVSLQDO�\�PXVOR���D�ORV���VHJXQGRV��ƶ��DQG�ƶ��SOLHJXHV��\�����VHJXQGRV��SOLHJXH
GHO�WUtFHSV�\�SLHUQD���$GHPiV��VH�REVHUYy�TXH�HVWD�WHQGHQFLD�HUD�GLIHUHQWH�SDUD�ORV�KRPEUHV
\� ODV� PXMHUHV�� 0iV� FRQFUHWDPHQWH�� HQ� HO� FDVR� GH� ORV� KRPEUHV�� ORV� SOLHJXHV� FXWiQHRV
VXSUDHVSLQDO�\�DEGRPLQDO�VH�HVWDELOL]DURQ�DO�FDER�GH�����VHJXQGRV��HO�SOLHJXH�FXWiQHR�GH�OD
SLHUQD�\� ORV�SOLHJXHV�FXWiQHRV�ƶ��\�ƶ��VH�HVWDELOL]DURQ�D� ORV���VHJXQGRV��PLHQWUDV�TXH�HO
UHVWR�GH� ORV�SOLHJXHV�FXWiQHRV�QR�VH�HVWDELOL]DURQ�KDVWD� ORV���VHJXQGRV��(Q�HO� FDVR�GH� ODV
PXMHUHV��QR�VH�REVHUYy�HVWDELOL]DFLyQ�GHO�SOLHJXH�FXWiQHR�GHO�WUtFHSV��PLHQWUDV�TXH�HO�UHVWR
GH�ORV�SOLHJXHV�FXWiQHRV� LQGLYLGXDOHV�\� ORV�ƶ��\�ƶ��SOLHJXHV�VH�HVWDELOL]DURQ�D�SDUWLU�GH� ORV
����VHJXQGRV�

¨�«��x�³�XzI�«x�!X�zً�¨È0(0�0z!�zÁ«�«�0n
Á0æÁ��!�x¨n0Á��(0n��«ÁZ!Èn���ªÈZي

1RWLFLDV
0HMRU�DUWtFXOR�GH
FLQHDQWURSRPHWUtD�µ��
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18(9$�&$7(*25Ë$�'(�%(&$6�
9,$-(6�(63(&,$/(6
,6$.��XQD�VRFLHGDG�TXH�VLHPSUH�EXVFD�OD�JOREDOLGDG��

3RU� HOOR�� HQ� OD�~OWLPD�DVDPEOHD�GHO�&RQVHMR� VH�KD�GHFLGLGR� FUHDU�XQD�QXHYD� FDWHJRUtD�GH�EHFDV�GH
YLDMHV�HVSHFLDOHV�δ�FRQ�HO�ILQ�GH�D\XGDU�HFRQyPLFDPHQWH�D�ORV�QLYHOHV���D�SDUWLFLSDU�FRPR�DVLVWHQWH�D
XQ� 1LYHO� �� HQ� OD� LPSDUWLFLyQ� GH� XQ� FXUVR� GH� 1LYHO� ��� 6H� WUDWD� GH� VROLFLWXGHV� TXH� VHUiQ� DQDOL]DGDV
LQGLYLGXDOPHQWH�SRU�HO�&RPLWp�GH�%HFDV�\�SXHGHQ�VHU�VROLFLWDGDV�D�WUDYpV�GH�OD�6HFUHWDUtD��

1RWLFLDV
,6$.�PiV�JOREDO

��



&RPSDUDELOLGDG�GH�PpWRGRV�SDUD�HVWLPDU�PDVD�PDJUD�\�PDVD�PXVFXODU
HVTXHOpWLFD��8Q�DQiOLVLV�GH�';$��%,$�\�HFXDFLRQHV�DQWURSRPpWULFDV

��
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&LHQFLD�\
&LQHDQWURSRPHWUtD

%DJOLHWWR�1��9DTXHUR�&ULVWyEDO�5��$OEDODGHMR�
6DXUD�0��0HFKHUTXHV�&DULQL�0�DQG�(VSDU]D�
5RV�)��������$VVHVVLQJ�VNHOHWDO�PXVFOH�PDVV

DQG�OHDQ�ERG\�PDVV��DQ�DQDO\VLV�RI�WKH
DJUHHPHQW�DPRQJ�GXDO�;�UD\�DEVRUSWLRPHWU\�
DQWKURSRPHWU\��DQG�ELRHOHFWULFDO�LPSHGDQFH�

)URQW��1XWU��������������

GRL����������IQXW�������������

0HGLU� OD�PDVD�PXVFXODU� HVTXHOpWLFD� �600�� \
OD�PDVD�PDJUD� �/%0�� HV� HVHQFLDO� HQ� VDOXG� \
GHSRUWH�� 3HUR�� ¢VRQ� FRPSDUDEOHV� ORV
GLIHUHQWHV� PpWRGRV� \� HFXDFLRQHV� SDUD� PHGLU
HVWDV� PDVDV"� (Q� QXHVWUR� HVWXGLR�
FRPSDUDPRV� WUHV�PpWRGRV�� OD� DEVRUFLRPHWUtD
GH� UD\RV� ;� GH� GREOH� HQHUJtD� �';$��� OD
ELRLPSHGDQFLD� HOpFWULFD� �%,$�� \� GLYHUVDV
HFXDFLRQHV� DQWURSRPpWULFDV�� SDUD� HYDOXDU� VX
FRQFRUGDQFLD�FRQ�';$��FRQVLGHUDGR�HO�PpWRGR
GH�UHIHUHQFLD�

¢4Xp�HVWDPRV�PLGLHQGR�UHDOPHQWH"

&XDQGR�KDEODPRV�GH�PDVD�PDJUD��/%0���QRV
UHIHULPRV� D� WRGR� OR� TXH� QR� HV� JUDVD� QR
HVHQFLDO�� OR� TXH� LQFOX\H� P~VFXORV�� KXHVRV�
DJXD�\�yUJDQRV��(V�VLQyQLPR�GH�PDVD�OLEUH�GH
JUDVD� �))0��\� FRUUHVSRQGH�DO� QLYHO�PROHFXODU
�QLYHO���GH�:DQJ��

3RU� RWUR� ODGR�� OD� PDVD� PXVFXODU� HVTXHOpWLFD
�600�� VH� UHILHUH� HVSHFtILFDPHQWH� DO� WHMLGR
PXVFXODU��QLYHO���GH�:DQJ���
(VWD� GLVWLQFLyQ� HV� FODYH� SDUD� LQWHUSUHWDU� ORV
UHVXOWDGRV� GH� ORV� GLVWLQWRV� PpWRGRV� GH
PHGLFLyQ�

¢4Xp�KLFLPRV"

(YDOXDPRV�D�����VXMHWRV�ItVLFDPHQWH�DFWLYRV�
GH� ORV� FXDOHV� ���� IXHURQ� KRPEUHV� \� ���
PXMHUHV�� 8WLOL]DPRV� WUHV� PpWRGRV� GH
PHGLFLyQ�� ';$�� FRQVLGHUDGR� HO� HVWiQGDU� GH
UHIHUHQFLD�� %,$� \� YDULDV� HFXDFLRQHV
DQWURSRPpWULFDV� TXH� FDOFXODQ� WDQWR� OD� PDVD
PXVFXODU� HVTXHOpWLFD� FRPR� OD� PDVD� PDJUD�
&RPSDUDU� HVWRV� PpWRGRV� QRV� SHUPLWLy
DQDOL]DU� VL� SRGtDQ� XWLOL]DUVH� GH� PDQHUD
LQWHUFDPELDEOH�SDUD�HVWLPDU�DPEDV�PHGLGDV�
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¢4Xp�GHVFXEULPRV"

$O� FRPSDUDU� ORV� UHVXOWDGRV�� REVHUYDPRV
GLIHUHQFLDV� FODUDV� HQWUH� OD� PDVD� PDJUD� \� OD
PDVD� PXVFXODU� HVTXHOpWLFD�� /D� PDVD� PDJUD
WLHQGH�D�SURSRUFLRQDU�YDORUHV�PiV�DOWRV�TXH�OD
PDVD�PXVFXODU� HVTXHOpWLFD� SRUTXH� DEDUFD�XQ
UDQJR�PiV�DPSOLR�GH�FRPSRQHQWHV�FRUSRUDOHV�
LQFOX\HQGR� KXHVRV�� yUJDQRV� \� IOXLGRV
FRUSRUDOHV�� PLHQWUDV� TXH� OD� PDVD� PXVFXODU
HVTXHOpWLFD� VH� FHQWUD� H[FOXVLYDPHQWH� HQ� HO
WHMLGR� PXVFXODU�� (VWH� FRPSRUWDPLHQWR
GLIHUHQFLDO� LQIOX\H�HQ�OD�FRPSDUDELOLGDG�GH�ORV
PpWRGRV�GH�PHGLFLyQ�

(Q� JHQHUDO�� OD� PD\RUtD� GH� ORV� PpWRGRV� \
HFXDFLRQHV� HYDOXDGRV� QR� SUHVHQWDURQ
FRQFRUGDQFLD� HQWUH� Vt�� 6LQ� HPEDUJR�� DOJXQDV
H[FHSFLRQHV�VH�GHVWDFDURQ��$O�DQDOL]DU�JUXSRV�
HQFRQWUDPRV�EXHQD�FRQFRUGDQFLD�HQWUH�';$�\
OD� HFXDFLyQ� GH� .HUU� �TXH� XWLOL]D� HO� SHUtPHWUR
GHO�PXVOR�PHGLR���DVt�FRPR�ODV�HFXDFLRQHV�GH
/HH� \� 3RRUWPDQV� SDUD� OD� HVWLPDFLyQ� GH� OD
PDVD� PXVFXODU� HVTXHOpWLFD�� (Q� FXDQWR� D� OD
PDVD�PDJUD�� WDQWR� %,$� FRPR� OD� HFXDFLyQ� GH
/HH�PRVWUDURQ�EXHQD�FRQFRUGDQFLD�FRQ�';$�

(Q� ORV� DQiOLVLV� LQGLYLGXDOHV�� OD� ~QLFD� IyUPXOD
TXH� GHPRVWUy� FRQFRUGDQFLD� FRQ� ';$� HQ� OD
HVWLPDFLyQ� GH� OD� PDVD� PXVFXODU� HVTXHOpWLFD
IXH� OD� GH� 3RRUWPDQV�� 1R� VH� REVHUYy
FRQFRUGDQFLD�HQ�ORV�DQiOLVLV� LQGLYLGXDOHV�GH�OD
PDVD�PDJUD��OR�TXH�UHVDOWD�OD�LPSRUWDQFLD�GH
VHOHFFLRQDU� HO�PpWRGR� DGHFXDGR� GHSHQGLHQGR
GHO�WLSR�GH�PDVD�TXH�VH�GHVHD�PHGLU�

$SOLFDFLRQHV�SUiFWLFDV

1XHVWUR�HVWXGLR�GHPXHVWUD�TXH�OD�PD\RUtD�GH
ORV� PpWRGRV� \� HFXDFLRQHV� QR� VRQ
LQWHUFDPELDEOHV�SDUD�PHGLU� OD�PDVD�PXVFXODU
HVTXHOpWLFD�\�OD�PDVD�PDJUD��(V�HVHQFLDO�TXH
ORV� SURIHVLRQDOHV� VHOHFFLRQHQ�\�PDQWHQJDQ�HO
PLVPR� PpWRGR� SDUD� JDUDQWL]DU� XQ
VHJXLPLHQWR� SUHFLVR�� $GHPiV�� VL� VH� GHVHD
FRPSDUDU� ORV� UHVXOWDGRV� FRQ� HVWXGLRV� SUHYLRV
R� UHIHUHQFLDV�� HV� FUXFLDO� HPSOHDU� HO� PLVPR
PpWRGR� \� HFXDFLyQ� XWLOL]DGRV� HQ� HVRV
HVWXGLRV�

��
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KWWSV���GRL�RUJ����������LMN����

,1752'8&&,Ï1��
(O�UHQGLPLHQWR�HQ�KRFNH\�VREUH�FpVSHG�GHSHQGH
GH�GLIHUHQWHV�IDFWRUHV��/DV�FDUDFWHUtVWLFDV�ItVLFDV
MXQWR�FRQ�OD�IRUPD�\�HO�WDPDxR�GHO�FXHUSR�GH�ORV
MXJDGRUHV�VRQ�XQR�GH�HOORV��(O�SUHVHQWH�HVWXGLR
WXYR� FRPR�REMHWLYR�GHVFXEULU� ODV� FDUDFWHUtVWLFDV
ItVLFDV�� DVt� FRPR� ORV� VRPDWRWLSRV� GH� ORV
MXJDGRUHV�QDFLRQDOHV�GH�KRFNH\�VREUH�FpVSHG�GH
0\DQPDU��

0e72'26��
6H�PLGLy� OD� DOWXUD�� HO� SHVR� \� HO� VRPDWRWLSR� GH
YHLQWH� MXJDGRUHV� QDFLRQDOHV� GH� KRFNH\� VREUH
FpVSHG� GXUDQWH� VX� YLVLWD� D� XQ� SDtV� YHFLQR� SDUD
XQD� JLUD� GH� DPLVWDG�� 6H� VLJXLy� HO� PpWRGR
+HDOWK�&DUWHU� ������� SDUD� FDOFXODU� ORV
FRPSRQHQWHV� GHO� VRPDWRWLSR�� 5HVXOWDGRV�� /D
HGDG�� OD� DOWXUD� \� HO� SHVR� SURPHGLR� GH� ORV
MXJDGRUHV�GH�KRFNH\�VREUH�FpVSHG�GH�0\DQPDU
GHO� SUHVHQWH� HVWXGLR� IXHURQ� ����� ������� DxRV�
������ ������� FP� \� ����� ������� NJ
UHVSHFWLYDPHQWH�� 6H� REVHUYy� XQ� VRPDWRWLSR
SURPHGLR� GH� ���� ������� �� ���� ������� �� ���
�������SDUD�HO�SUHVHQWH�HVWXGLR��

&21&/86,21(6��
/D�PD\RUtD�GH� ORV� MXJDGRUHV��������WHQtDQ�XQ
WLSR�GH�FXHUSR�PHVRPRUIR�HFWRPRUIR��PLHQWUDV
TXH�HO������GH�ORV�MXJDGRUHV�WHQtDQ�XQ�WLSR�GH
FXHUSR� PHVRPRUIR� HFWRPRUIR�� (O� UHVWR� WHQtDQ
XQ� WLSR� GH� FXHUSR� PHVRPRUIR� HTXLOLEUDGR�
PHVRPRUIR� HQGRPyUILFR� \� PHVRPRUIR
HFWRPRUIR�� (Q� FRPSDUDFLyQ� FRQ� RWURV� SDtVHV�
ORV�MXJDGRUHV�GH�KRFNH\�GH�0\DQPDU�HUDQ�PiV
EDMRV�TXH�VXV�KRPyORJRV�LQWHUQDFLRQDOHV��3RU�OR
WDQWR�� OD� DOWXUD� GH� ORV� MXJDGRUHV� GHEH� WHQHUVH
HQ�FXHQWD�GXUDQWH�OD�VHOHFFLyQ�GH�MXJDGRUHV�HQ
XQD� HWDSD� WHPSUDQD� GH� OD� LGHQWLILFDFLyQ� GH
WDOHQWRV� SDUD� XQ� EXHQ� UHQGLPLHQWR� HQ� KRFNH\
VREUH�FpVSHG��

3$/$%5$6�&/$9(��
+RFNH\�6REUH�&pVSHG��6RPDWRWLSR��(QGRPRUILD�
0HVRPRUILD��(FWRPRUILD�

��
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2EMHWLYR��
GHVFULELU�OD�PHWRGRORJtD�TXH�VH�OOHYy�D�D�FDER�SDUD�HO�GLVHxR�GHO�SUR\HFWR�³$FWLYLGDG�)tVLFD�\�'HSRUWH�HQ
([WHQVLyQ�(GXFDWLYD´��$)\'((��\�ODV�FDUDFWHUtVWLFDV�GH�FRPSRVLFLyQ�FRUSRUDO��FDSDFLGDG�ItVLFD��SDWURQHV
EiVLFRV�GH�PRYLPLHQWR��3%0��\�VHQWLGR�GH�SHUWHQHQFLD�GH�ORV�HVFRODUHV�GH�SULPHUR��VHJXQGR�\�WHUFHU
JUDGR� DGVFULWRV� D� XQD� SULPDULD� IHGHUDO� GH� OD� 6HFUHWDUtD� GH� (GXFDFLyQ� 3~EOLFD� GHO� HVWDGR� 6RQRUD�� HQ
0p[LFR�D�SDUWLFLSDU�HQ�HO�SUR\HFWR�$)\'((��/D�PXHVWUD�IXH�GH����QLxRV�\�QLxDV�GH�WHUFHUR�D�VH[WR�JUDGR
FRQ�XQD�HGDG�GH�HQWUH�ORV���D�ORV����DxRV��3UHYLR�D�OD�LPSOHPHQWDFLyQ�GHO�SUR\HFWR�$)\'((�VH�OOHYy�D
FDER� XQD� HYDOXDFLyQ� GH� OD� FRPSRVLFLyQ� FRUSRUDO�� FDSDFLGDG� ItVLFD�� SDWURQHV� EiVLFRV� GH� PRYLPLHQWR
�3%0��\�VHQWLGR�GH�SHUWHQHQFLD��

5HVXOWDGRV��
XQ��������I� �����SUHVHQWDQ�VREUHSHVR�\�XQ��������I� �����REHVLGDG��/RV�GDWRV�PRVWUDURQ�TXH�HO
�������I� �����GXHUPHQ�ODV�KRUDV�UHFRPHQGDGDV��/D�DFWLYLGDG�ItVLFD�\�GHSRUWLYD�TXH�PiV�UHDOL]DQ�HV
FRUUHU���������I� ������

&RQWULEXFLyQ��
/RV�UHVXOWDGRV�REWHQLGRV�D\XGDUiQ�HQ�OD�SODQHDFLyQ��UHGLVHxR��DFFLyQ�\�FRQWURO�HQ�ORV�FRQWHQLGRV�GH�ORV
SUR\HFWRV�GH�ORV�SURIHVRUHV�(GXFDFLyQ�)tVLFD�HQ�([WHQVLyQ�(GXFDWLYD�DVRFLDGRV�FRQ�HO�SUR\HFWR�$)\'((��

&DWDOiQ�'LEHQH��(��)���(VSLQR]D�5RPHUR��0��$��DQG�&UX]�&DVWUXLWD��5��0��	�/ySH]�*DUFtD��5���������
1XHYD�HVFXHOD�PH[LFDQD�\�YLGD�VDQD��DFWLYLGDG�ItVLFD�\�GHSRUWH�HQ�6RQRUD��(&25)$1�-RXUQDO�

5HSXEOLF�RI�*XDWHPDOD���������������

'2,�����������(-5*����������������

��
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,QWURGXFFLyQ
/D�HYDOXDFLyQ�GH� OD�PDVD�JUDVD�VH�KD�UHDOL]DGR�KLVWyULFDPHQWH�PHGLDQWH�GLYHUVRV�PpWRGRV��FRPR� OD
DEVRUFLRPHWUtD�GH�UD\RV�;�GH�HQHUJtD�GXDO��';$���OD�LPSHGDQFLD�ELRHOpFWULFD��%,$��\�OD�DQWURSRPHWUtD
FRQ�VX�FRQMXQWR�GH�IyUPXODV��6LQ�HPEDUJR��SHUVLVWHQ�GXGDV�VREUH�VX�YDOLGH]�H�LQWHUFDPELDELOLGDG�SDUD
HYDOXDU� OD� PDVD� JUDVD�� (VWD� LQYHVWLJDFLyQ� WXYR� FRPR� REMHWLYR� GHWHUPLQDU� OD� YDOLGH]� GH� OD
DQWURSRPHWUtD��\�OD�%,$�HQ�OD�HVWLPDFLyQ�GH�OD�PDVD�JUDVD�9V�';$��WHQLHQGR�HQ�FXHQWD�OD�LQIOXHQFLD�GHO
VH[R�\�HO�HVWDGR�GH�KLGUDWDFLyQ��

0pWRGRV��
(Q�XQ�HVWXGLR�GHVFULSWLYR�WUDQVYHUVDO�SDUWLFLSDURQ�����DGXOWRV�MyYHQHV������YDURQHV�\�����PXMHUHV��
HYDOXDGRV� PHGLDQWH� ';$�� %,$� HQ� ELSHGHVWDFLyQ� \� DQWURSRPHWUtD�� 6H� FDOFXODURQ� XQD� IyUPXOD� GH
HVWLPDFLyQ� GH� OD�PDVD� JUDVD� FRQ� ';$�� XQD� IyUPXOD� GH� HVWLPDFLyQ� GH� OD�PDVD� JUDVD� FRQ� %,$� \� ��
IyUPXODV�GH�HVWLPDFLyQ�GH�OD�PDVD�JUDVD�FRQ�DQWURSRPHWUtD�

5HVXOWDGRV��
6H�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�';$��%,$�\�DQWURSRPHWUtD�WDQWR�HQ�NLORJUDPRV�FRPR�HQ
SRUFHQWDMHV�SDUD�OD�PXHVWUD�JOREDO��S���������\�FXDQGR�VH�LQFOX\y�OD�FRYDULDEOH�VH[R��S���������VLQ
HIHFWR� VLJQLILFDWLYR�GHO� HVWDGR�GH�KLGUDWDFLyQ� �S �������������� /RV�DQiOLVLV� DMXVWDGRV�SRU�%RQIHUURQL
UHYHODURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�GH�OD�';$�FRQ�OD�DQWURSRPHWUtD�\�OD�%,$�HQ�OD�PD\RUtD�GH�ORV�FDVRV
SDUD�OD�PXHVWUD�JOREDO��S���������DVt�FRPR�FXDQGR�VH�HVWUDWLILFy�SRU�VH[R��S���������������

�0DOHN�0HFKHUTXHV�&DULQL��0DULR�$OEDODGHMR�6DXUD�
5DTXHO�9DTXHUR�&ULVWyEDO��1LFROiV�%DJOLHWWR�DQG

)UDQFLVFR�(VSDU]D�5RV��

�'2,����������)187��������������

��
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(O�FRHILFLHQWH�GH�/LQ� LQGLFy�XQD�HVFDVD�FRQFRUGDQFLD�HQWUH� OD�PD\RUtD�GH� ODV� IyUPXODV�\�PpWRGRV�
WDQWR� HQ� SRUFHQWDMH� FRPR� HQ� NLORJUDPRV� GH� PDVD� JUDVD� �&&& �������������� (Q� HO� DQiOLVLV� GH
%ODQG�$OWPDQ��WRPDQGR�FRPR�UHIHUHQFLD�ORV�YDORUHV�GH�PDVD�JUDVD�GH�OD�';$��VH�HQFRQWUy�IDOWD�GH
FRQFRUGDQFLD� HQ� OD� PXHVWUD� JHQHUDO� �S��������������� H[FHSWR� SDUD� OD� IyUPXOD� GH� &DUWHU� HQ
NLORJUDPRV��S �������\�SRUFHQWDMH��S �������\�)RUV\WK�SDUD�SRUFHQWDMH��S �������

$O�VHSDUDU� OD�PXHVWUD�SRU�VH[RV��VH�HQFRQWUy�IDOWD�GH�FRQFRUGDQFLD�HQ� ORV�YDURQHV�SDUD�WRGRV� ORV
PpWRGRV� DO� FRPSDUDUORV� WDQWR� FRQ� HO� SRUFHQWDMH� FRPR� FRQ� ORV� NLORJUDPRV� FDOFXODGRV� SRU� ';$
�S���������(Q�OD�PXHVWUD�IHPHQLQD��WRGRV�ORV�PpWRGRV�\�IyUPXODV�PRVWUDURQ�IDOWD�GH�FRQFRUGDQFLD
�S���������������H[FHSWR�HO�GH�(YDQV�HQ�SRUFHQWDMH��S ��������
&RQFOXVLRQHV��/DV�IyUPXODV�GH�YDORUDFLyQ�GH�OD�PDVD�JUDVD�FRQ�DQWURSRPHWUtD�\�%,$�SRGUtDQ�QR�VHU
YiOLGDV�UHVSHFWR�D�ORV�YDORUHV�UHSRUWDGRV�FRQ�';$��D�H[FHSFLyQ�GH�OD�IyUPXOD�GH�DQWURSRPHWUtD�GH
&DUWHU�SDUD�OD�PXHVWUD�JHQHUDO�\�OD�IyUPXOD�GH�DQWURSRPHWUtD�GH�(YDQV�SDUD�OD�PXHVWUD�IHPHQLQD�
/D�%,$� WDPELpQ�SRGUtD� VHU�XQD�DOWHUQDWLYD� VL� OR�TXH� VH�QHFHVLWD�HV�HYDOXDU� OD�PDVD�JUDVD�HQ� ODV
PXMHUHV�FRPR�JUXSR��

3DODEUDV�FODYH�
FRPSRVLFLyQ� FRUSRUDO�� PDVD� JUDVD�� DQWURSRPHWUtD�� DQiOLVLV� GH� LPSHGDQFLD� ELRHOpFWULFD�
DEVRUFLRPHWUtD�GH�UD\RV�;�GH�HQHUJtD�GXDO�

��
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