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*ODYQL�QDPHQ�UD]LVNDYH�MH�ELO�XJRWRYLWL�SRYH]DQRVW�SRYSUHßQH�GQHYQH�JLEDOQH�DNWLYQRVWL�XßHQFHY�GUXJHJD�WULOHWMD
]� RFHQDPL� SUL� VORYHQÈßLQL��PDWHPDWLNL�� QDUDYRVORYMX� LQ� WHKQLNL� R]LURPD� QDUDYRVORYMX�� GUXÊEL� LQ� ÈSRUWQL� Y]JRML� WHU
VSORÈQLP� XßQLP� XVSHKRP�� 5D]LVNDYD� MH� ELOD� RSUDYOMHQD� QD� Y]RUFX� ���� RWURN�� VWDULK� RG� GHVHW� GR� GYDQDMVW� OHW�� L]
VHYHURY]KRGQH� 6ORYHQLMH�� =D� XJRWDYOMDQMH� REVHJD� GQHYQH� JLEDOQH� DNWLYQRVWL�� NL� GRVHJD� YVDM� ]PHUQR� GR� YLVRNR
VWRSQMR� LQWHQ]LYQRVWL�� MH� ELO� XSRUDEOMHQ� YSUDÈDOQLN�� QD� NDWHUHJD� VR� RGJRYDUMDOL� XßHQFL�� 3RVDPH]QH� SUHGPHWH� LQ
VSORÈQL�XßQL�XVSHK�VR�RFHQLOL�XßLWHOML�]�RFHQDPL�RG���GR����5D]OLNH�Y�JLEDOQL�DNWLYQRVWL�JOHGH�QD�GRVHÊHQH�RFHQH�VR
ELOH� L]UDßXQDQH� ]� DQDOL]R� YDULDQFH�� 5H]XOWDWL� NDÊHMR�� GD� MH� REVHJ� GQHYQH� JLEDOQH� DNWLYQRVWL� XßHQFHY� SRYH]DQ� ]
RFHQDPL� YHßLQH� SUHGPHWRY� LQ� VSORÈQLP� XßQLP� XVSHKRP� RE� NRQFX� OHWD�� 2FHQH� VORYHQÈßLQH�� PDWHPDWLNH�
QDUDYRVORYMD�LQ�WHKQLNH�R]LURPD�QDUDYRVORYMD��GUXÊEH�R]LURPD�JHRJUDILMH�LQ�]JRGRYLQH� WHU�VSORÈQL�XßQL�XVSHK�VR�Y
SR]LWLYQL� ]YH]L� ]�JLEDOQR�DNWLYQRVWMR�� SUL� WHP� VR� QDMEROM� DNWLYQL� RGOLßQR�RFHQMHQL� XßHQFL�� 3UHVHQHWOMLYR� SD� JLEDOQD
DNWLYQRVW�XßHQFHY�QL�SRPHPEQR�SRYH]DQD�]�RFHQR�SUL�ÈSRUWQL�Y]JRML��6SRGEXGQH�VR�XJRWRYLWYH��GD�XßQD�XVSHÈQRVW
SUHPR�VRUD]PHUQR�QDUDÈßD�]�REVHJRP�GQHYQH�JLEDOQH�DNWLYQRVWL�

.OMXÞQH�EHVHGH��JLEDOQD�DNWLYQRVW��XáQL�XVSHK��SRYH]DQRVW��XáHQFL��GUXJR�WULOHWMH
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/R� VFRSR�SULQFLSDOH�GHOOR� VWXGLR�HUD�TXHOOR�GL�DFFHUWDUH� OD� FRQQHVVLRQH� IUD� O
DWWLYLWi� ILVLFD�JLRUQDOLHUD�PHGLD�GL
DOXQQL�GHO�VHFRQGR�WULHQQLR�H�L�YRWL�FRQVHJXLWL�LQ�OLQJXD�VORYHQD��PDWHPDWLFD��VFLHQ]H�QDWXUDOL�HG�HGXFD]LRQH�WHFQLFD
�RVVLD�VFLHQ]H�QDWXUDOL���FRQRVFHQ]D�GHOOD�VRFLHWi��HGXFD]LRQH�ILVLFD�H�FRQ�LO�ULVXOWDWR�VFRODVWLFR�JHQHUDOH��/D�ULFHUFD�o
VWDWD� FRQGRWWD� VX� XQ� FDPSLRQH� FRPSUHQGHQWH� ���� EDPELQL�� GL� HWi� IUD� L� GLHFL� H� L� GRGLFL� DQQL�� SURYHQLHQWL� GDOOD
6ORYHQLD�QRUG�RULHQWDOH��$O�ILQH�GL�DFFHUWDUH�LO�JUDGR�GL�DWWLYLWi�ILVLFD�JLRUQDOLHUD��FRQ�LQWHQVLWi�GD�PRGHUDWD�DG�DOWD�
DJOL�DOXQQL�o�VWDWR�FKLHVWR�GL�FRPSLODUH�XQ�TXHVWLRQDULR��,�YRWL�DOOH�VLQJROH�PDWHULH�HG�DO�ULVXOWDWR�VFRODVWLFR�JHQHUDOH�
FRPSUHVL�WUD���H����VRQR�VWDWL�DVVHJQDWL�GDJOL�LQVHJQDQWL��/H�GLIIHUHQ]H�QHOO
DWWLYLWi�ILVLFD�LQ�UHOD]LRQH�DL�YRWL�FRQVHJXLWL
VRQR� VWDWH� FDOFRODWH� FRQ� O
DQDOLVL� GHOOD� YDULDQ]D�� ,� ULVXOWDWL� LQGLFDQR� FKH� LO� JUDGR�GL� DWWLYLWi� ILVLFD� JLRUQDOLHUD� GHJOL
DOXQQL�o�FRUUHODWR�DL�YRWL�GHOOD�JUDQ�SDUWH�GHOOH�PDWHULH�HG�DO�ULVXOWDWR�VFRODVWLFR�JHQHUDOH�DOOD�ILQH�GHOO
DQQR��,�YRWL�LQ
OLQJXD� VORYHQD�� PDWHPDWLFD�� VFLHQ]H� QDWXUDOL� HG� HGXFD]LRQH� WHFQLFD� �RVVLD� VFLHQ]H� QDWXUDOL��� FRQRVFHQ]D� GHOOD
VRFLHWi��RVVLD�JHRJUDILD�H�VWRULD��HG�LO�ULVXOWDWR�VFRODVWLFR�JHQHUDOH�KDQQR�XQD�FRUUHOD]LRQH�SRVLWLYD�FRQ�O
DWWLYLWi�ILVLFD�
H�JOL�DOXQQL�FRQ�ULVXOWDWL�RWWLPL�VRQR�TXHOOL�SL|�DWWLYL�ILVLFDPHQWH��6WXSLVFH�LQYHFH�FKH�O
DWWLYLWi�ILVLFD�GHJOL�DOXQQL�QRQ
VLD� FRUUHODWD� DO� YRWR� FRQVHJXLWR� LQ� HGXFD]LRQH� ILVLFD�� /D� VFRSHUWD� FKH� LO� ULVXOWDWR� VFRODVWLFR� FUHVFH� LQ� PRGR
SURSRU]LRQDOH�DO�JUDGR�GL�DWWLYLWi�ILVLFD�JLRUQDOLHUD�o�VWLPRODWLYR�

3DUROH�FKLDYH��DWWLYLWj�ILVLFD��ULVXOWDWL�VFRODVWLFL��FRQQHVVLRQH��DOXQQL��VHFRQGR�WULHQQLR
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9� ]DGQMLK� OHWLK� MH� YVH� YHá� LQWHUHVD� ]D� SUHXáHYDQMH
YSOLYD��NL�JD� LPD�JLEDOQD�DNWLYQRVW�QD� UD]OLáQH�SVLKR�VR�
FLDOQH�UD]VHÌQRVWL�SUL�RWURFLK��2SUDYOMHQLK�MH�ELOR�NDU�QH�
NDM�UD]LVNDY��Y�NDWHULK�VR�XJRWDYOMDOL��NDNR� MH�JLEDOQD�DN�
WLYQRVW� SRYH]DQD� ]� UD]OLáQLPL� YLGLNL� NRJQLWLYQHJD� GHOR�
YDQMD� LQ� ÊROVNLPL�GRVHÌNL� �QSU��&DWHULQR�	�3RODN�������
'H[WHU��������3ODQLQÊHF��������3ODQLQÊHF�	�3LÊRW�������
7RPSRURZVNL�� ������ 3LÊRW� 	� 3ODQLQÊHF�� ������ 7DUDV�
�������,QWHUHV�]D�WDNÊQH�UD]LVNDYH�MH�SRVOHGLFD�YVH�PDQM�
ÊH� YNOMXáHQRVWL� DOL� FHOR� SRSROQH� L]NOMXáHQRVWL� ÊSRUWQH
Y]JRMH� Y� ÊROVNLK� NXULNXOLK� QHNDWHULK� GUÌDY� LQ� KNUDWL� L]�
UD]LWH� QDNORQMHQRVWL� �NRJQLWLYQLP�� SUHGPHWRY�� ]� XWHPH�
OMLWYLMR��GD�ÊSRUWQD�Y]JRMD�SR�QHSRWUHEQHP�VDPR�VNUDMÊX�
MH�áDV��NL�EL�JD� VLFHU� ODKNR�QDPHQLOL�SRXNX�GUXJLK�SUHG�
PHWRY��1DVSURWQR� SD� ÊSRUWQL� VWURNRYQMDNL� YHGQR� ]QRYD
SRVNXÊDMR�GRND]DWL��GD�UHGQD�JLEDOQD�DNWLYQRVW�SRPHPE�
QR�YSOLYD�QH�VDPR�QD�WHOHVQL�LQ�JLEDOQL�UD]YRM�RWURN��WHP�
YHá� WXGL�QD�EROMÊR�NRJQLWLYQR�XáLQNRYLWRVW� LQ�SRVOHGLáQR
EROMÊL� XáQL� XVSHK� �6KHSKDUG�� �������1HNDWHUL� FHOR�PH�
QLMR�� GD� UDYQR� WR� ]DJRWDYOMD� NUHGLELOQRVW� ÊSRUWQL� Y]JRML
NRW�SUHGPHWX�Y�ÊROVNHP�NXULNXOX��.LUNHQGDOO��������

1RYHMÊH�ÊWXGLMH�NDÌHMR��GD�JLEDOQD�DNWLYQRVW�SRY]URáL
Y�RUJDQL]PX�UD]OLáQH�VSUHPHPEH��NL�EL�ODKNR�YSOLYDOH�QD
EROMÊR�NRJQLWLYQR�XáLQNRYLWRVW�LQ�SRVUHGQR�QD�XáQL�XVSHK
�6LEOH\�	�(WQLHU���������.RW�R]DGMH�SRYH]DYH�PHG�JLEDO�
QR�DNWLYQRVWMR�LQ�NRJQLFLMR�VR�UD]LVNRYDOFL�L]SRVWDYLOL�NDU
QHNDM� SRPHPEQLK� GHMDYQLNRY� UD]OLáQLK� IL]LRORÊNLK� LQ
UD]YRMQLK�PHKDQL]PRY� �7RPSRURZVNL�� ������� 3RGURáMD
PRÌJDQRY��NL� VRGHOXMHMR� SUL� JLEDQMX� LQ� XáHQMX�� VR�PHG
VHERM� WHVQR�SRYH]DQD��5HGQD�JLEDOQD�DNWLYQRVW� ODKNR� WH
ÌLYáQH� SRYH]DYH� RNUHSL�� KNUDWL� SD� YSOLYD� WXGL� QD� GROR�
áHQH� VWUXNWXUQH� VSUHPHPEH�FHQWUDOQHJD�ÌLYáHYMD� �6KHS�
KDUG��������-HQVHQ���������8áHQMH�NRPSOHNVQLK�JLEDOQLK
VSUHWQRVWL� VWLPXOLUD�SUHIURQWDOQL�NRUWHNV��NL� MH�DNWLYHQ�SUL
UHÊHYDQMX� SUREOHPRY�� NDU� ODKNR� SRVOHGLáQR� L]EROMÊD
XáLQNRYLWRVW� XáHQMD�� 1DGDOMH�� JLEDOQD� DNWLYQRVW� SUHN
UD]OLáQLK�PHKDQL]PRY� GYLJQH� VWRSQMR� VSORÊQH� Y]EXUMH�
QRVWL�FHQWUDOQHJD�ÌLYáHYMD��NDU�YSOLYD�QD�RWURNRYR�SR]RU�
QRVW�SUL�SRXNX��6KHSKDUG��������6LEOH\�	�(WQLHU���������9
GRORáHQLK� UD]PHUDK�QDM�EL�JLEDOQD�DNWLYQRVW� VSRGEXGLOD
NRJQLWLYQH�SURFHVH��NL� VR�NOMXáQHJD�SRPHQD�]D�NRQFHQ�
WUDFLMR� LQ� UHÊHYDQMH� SUREOHPRY� �7RPSRURZVNL�� ������
1HNDWHUH� UD]LVNDYH�GRND]XMHMR��GD�JLEDOQD�DNWLYQRVW�SR�
VSHÊL� NUYQL� REWRN� Y� PRÌJDQLK�� YSOLYD� QD� VSUHPHPEH
PRÌJDQVNLK�QHYURWUDQVPLWHUMHY��SUHGYVHP�SRYLÊDQMH�UDY�
QL� HQGRUILQRY�� NDU� QDM� EL� SRVOHGLáQR� ]PDQMÊDOR� VWUHV�
L]EROMÊDOR�UD]SRORÌHQMH�LQ�SRY]URáLOR�XáLQHN�XPLUMHQRVWL
SR�YDGEL� �)OHVKQHU��������6LEOH\�	�(WQLHU���������YVH� WR
SD�EL� ODKNR� LPHOR�SR]LWLYQH�XáLQNH�QD� NRJQLWLYQR�GHOR�
YDQMH�LQ�XáQR�XVSHÊQRVW�

*LEDOQD� DNWLYQRVW� ODKNR� ]DJRWDYOMD� L]NXÊQMH�� NL� ÊH
SRVHEHM�SUL�PODMÊLK�RWURFLK� VSRGEXGQR�YSOLYDMR�QD�NRJ�
QLWLYQL� UD]YRM� �/HSSR� HW� DO��� �������2WURFL�� NL� Y� NRJQL�
WLYQHP�UD]YRMX�KLWUHMH�QDSUHGXMHMR��ODKNR�GRVHÌHMR�EROMÊL

XáQL� XVSHK��*LEDOQR� DNWLYQL� XáHQFL� VR� Y� ÊROL� VSRVREQL
RKUDQMDWL�GREUR�NRQFHQWUDFLMR�RG�SUYH�GR�SHWH�XáQH�XUH�
áHVDU�SUL�QHDNWLYQLK�XáHQFLK�QL�RSD]LWL��5RWK���������5HG�
QD� JLEDOQD� DNWLYQRVW� RWURN� QDM� EL� L]EROMÊDOD� XáQR�PRWL�
YDFLMR�� VDPRSRGRER�� VDPR]DYHVW�� ÊROVNH�GRVHÌNH��PHQ�
WDOQR�SULSUDYOMHQRVW��QDYH]RYDQMH� VWLNRY�� ÊROVNR�GLVFLSOL�
QR�WHU�QHQD]DGQMH�]GUDYMH��NDU�SRPHQL�PDQM�PDQMNDMRáLK
GQL�Y�ÊROL��9�QDVSURWMX�]�QHNDWHULPL�GUXJLPL�DYWRUML�5RWK
�������PHQL��GD�JLEDOQD�DNWLYQRVW�L]EROMÊD�SUHGYVHP� WLVWL
GHO�XáQH�XVSHÊQRVWL��NL�MH��SRJRMQR�UHáHQR��QHRGYLVHQ�RG
LQWHOLJHQWQRVWL��ÉSRUWQD�Y]JRMD�Y�ÊROL�XáHQFHP�]DJRWDYOMD
WXGL�VRFLDOQR�LQWHUDNFLMR��XáHQFL�VH�XáLMR�VRGHORYDQMD�WHU
VSRÊWRYDQMD� GRORáHQLK� SUDYLO�� NDU� MLP� GDMH� REáXWHN
WHVQHMÊH�SRYH]DQRVWL�]�UD]UHGQR�VNXSQRVWMR�LQ�ÊROR��WR�SD
QDM�EL� VSRGEXGQR�YSOLYDOR�QD�XáQL�XVSHK� �7DUDV��������
*LEDOQR�DNWLYQL�PODGRVWQLNL�VR�PDQM�QDJQMHQL�N�UL]LáQLP
REOLNDP� YHGHQMD�� NDU� QDM� EL� ELOR� SRYH]DQR� ]� EROMÊLPL
XáQLPL�GRVHÌNL��3DWHO�	�/XFNVWHDG��������

1DUHMHQLK�MH�NDU�QHNDM�SUHVHáQLK�SUHJOHGQLK�UD]LVNDY�
NL� VR� REUDYQDYDOH� ]YH]R� PHG� JLEDOQR� DNWLYQRVWMR� WHU
XáQLPL�GRVHÌNL�RVQRYQRÊROFHY��QSU��7KRPDV�HW�DO��������
3LÊRW�	�=XUF���������2EVWDMDMR�SD�WXGL�Y]GROÌQH�ÊWXGLMH��Y
NDWHULK�VR�SUHXáHYDOL�YSOLY�SRVHEHM�SULODJRMHQLK�ÊSRUWQLK
SURJUDPRY�QD�ÊROVNH�GRVHÌNH��=D�QDMWHPHOMLWHMÊH�QD� WHP
SRGURáMX�YHOMDMR�QDVOHGQMH�ÊWLUL�UD]LVNDYH��9DQYHV��SRY]H�
WR�SR�6KHSKDUG���������7ULRV�5LYLHUV�6WXG\� �6KHSKDUG�	
/DYDOOHH�� ������� 7KH� 6FKRRO� +HDOWK�� $FDGHPLF� 3HUIRU�
PDQFH�DQG�([HUFLVH�6WXG\��'Z\HU�HW�DO���������LQ�63$5.
�6DOOLV�HW�DO����������2E�WHK�MH�OH�ÊH�SHÊáLFD�UD]LVNDY��NL�VR
HNVSHULPHQWDOQR�]DVWDYOMHQH� �QSU��.ORMáQLN��������9DXK�
QLN��������5DYLY��	�/RZ��������&DWHULQR�	�3RODN��������
1D�RVQRYL�WDNR�PDMKQHJD�ÊWHYLOD�LQ�YHOLNLK�PHWRGRORÊNLK
UD]OLN� PHG� UD]LVNDYDPL� MH� WHÌNR� SULWL� GR� WUGQHMÊLK� ]D�
NOMXáNRY�� NOMXE� WHPX� SD� YHOMD� SRXGDULWL�� GD� SRPHPE�
QHMÊHJD� YSOLYD� JLEDOQH� DNWLYQRVWL� QD� L]EROMÊDQMH� XáQLK
GRVHÌNRY� YHáLQRPD� QLVR� GRND]DOL��.RW� NOMXáQR� VSR]QD�
QMH�QDYDMDMR��GD�YHá�áDVD��QDPHQMHQHJD�ÊSRUWQL�Y]JRML�Y
ÊROL�� QH� YSOLYD� QHJDWLYQR� QD� XáQH� GRVHÌNH� RVQRYQR�
ÊROFHY��Y�GRORáHQLK�VHJPHQWLK�MH�RSD]HQ�VLFHU�SR]LWLYHQ�
YHQGDU�PDMKHQ�XáLQHN� �6KHSKDUG�������� 6DOOLV� LQ� GUXJL�
������'Z\HU�HW�DO����������*LEDOQR�DNWLYQHMÊL�XáHQFL�VR�Y
SULPHUMDYL� ]� PDQM� DNWLYQLPL� YUVWQLNL� GRVHJDOL� QHNROLNR
YLÊMH�RFHQH�SUHGYVHP�SUL�PDWHPDWLNL�LQ�MH]LNX��Y�RFHQDK
GUXJLK�SUHGPHWRY�SD�SRPHPEQLK�UD]OLN�YHáLQRPD�QL�ELOR
�6KHSKDUG� 	� /DYDOOHH�� ������ 'Z\HU� HW� DO��� ������
7XFNPDQ� ������� MH�QD�RVQRYL�REVHÌQH�DQDOL]H�XJRWRYLO�
GD�LPD�UHGQD�JLEDOQD�DNWLYQRVW�PDMKHQ��VNRUDM�]DQHPDU�
OMLY� YSOLY� QD� RWURNRYR� LQWHOLJHQWQRVW�� NRJQLWLYQH� VSUHW�
QRVWL�� VDPRVSRÊWRYDQMH�� QDG]RU� YHGHQMD� WHU� UD]SROR�
ÌHQMH��RE� WHP� SD� QDYDMD�� GD� VH� SR]LWLYQH� NRULVWL� NDÌHMR
SUHGYVHP�Y�L]EROMÊDQMX�RWURNRYLK�IL]LRORÊNLK�IXQNFLM�

=YH]D�PHG�JLEDOQR�DNWLYQRVWMR�LQ�ÊROVNLPL�GRVHÌNL�MH�Y
GRORáHQLK�SRJOHGLK�ÊH�YHGQR�QHSRMDVQMHQD��]DWR�VPR�QD
SRSXODFLML�QDÊLK�RWURN�RSUDYLOL�SUHVHáQR�SUHJOHGQR� UD]LV�
NDYR�� NDWHUH� JODYQL� QDPHQ� MH� ELO� XJRWRYLWL�� DOL� MH� REVHJ
GQHYQH�JLEDOQH�DNWLYQRVWL�SRYH]DQ�]�RFHQDPL�SUL�VORYHQ�
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ÊáLQL��PDWHPDWLNL��QDUDYRVORYMX� LQ� WHKQLNL�R]LURPD�QDUD�
YRVORYMX��GUXÌEL��ÊSRUWQL�Y]JRML�LQ�V�VSORÊQLP�XáQLP�XVSH�
KRP��1D�RVQRYL�QHNDWHULK�GRVHGDQMLK�XJRWRYLWHY�SUHGSR�
VWDYOMDPR��GD�ERGR� LPHOL�JLEDOQR�DNWLYQHMÊL�XáHQFL�EROMÊL
XáQL�XVSHK�

0(72'(

9]RUHF� XGHOHËHQFHY�� 5D]LVNDYR� VPR� QDSUDYLOL� QD
VWUDWLILFLUDQHP� VNXSLQVNHP� VOXáDMQRVWQHP� Y]RUFX� RWURN�
,]� VH]QDPD�RVQRYQLK� ÊRO��NL� VRGLMR�Y� VHYHURY]KRGQL�GHO
6ORYHQLMH�� VPR� L]EUDOL� GHVHW� ÊRO��9]RUHF� MH� REVHJDO� ���
RWURN�L]�GUXJHJD�WULOHWMD��RG�WHJD�MLK�MH�ELOR�����L]�PHVWQLK
WHU����� L]� L]YHQPHVWQLK� ÊRO�� GHáNRY� MH� ELOR� ����� GHNOHW
����� VWDUL� VR�ELOL�RG����GR���� OHW� �$6 �������62 ������
6WDUÊL� LQ�RWURFL�VR�VH�V�VRGHORYDQMHP�Y�UD]LVNDYL�VWULQMDOL�
9VL�RWURFL�VR�ELOL�Y�áDVX�]ELUDQMD�SRGDWNRY�]GUDYL� LQ� WXGL
GUXJDáH�QL�ELOR�SRVHEQLK�UD]ORJRY��]DUDGL�NDWHULK�EL�ELOD
QMLKRYD�RELáDMQD�JLEDOQD�DNWLYQRVW�RPHMHQD�

*LEDOQD� DNWLYQRVW�� =D� XJRWDYOMDQMH� REVHJD� JLEDOQH
DNWLYQRVWL�MH�ELO�XSRUDEOMHQ�YSUDÊDOQLN��NL�MH�QDVWDO�QD�RV�
QRYL�GYHK�Y� WXMLQL�XYHOMDYOMHQLK�YSUDÊDOQLNRY� �&URFNHU�HW
DO���������0DQLRV�HW�DO��������� LQ� MH�SULODJRMHQ�JOHGH�QD
QHNDWHUH�SRVHEQRVWL�SUL�QDV��9SUDÊDOQLN�MH�RPRJRáDO�RFH�
QR�SRYSUHáQH�GQHYQH�JLEDOQH�DNWLYQRVWL��NL�GRVHJD�]PHU�
QR�GR�YLVRNR�VWRSQMR�LQWHQ]LYQRVWL��2WURFL�VR�L]SROQMHYDOL
YSUDÊDOQLN�VHGHP�]DSRUHGQLK�GQL��'RVHGDQMH�L]NXÊQMH�VR
SRND]DOH��GD�VHGHPGQHYQR�]DSRUHGQR�VSUHPOMDQMH�]DJR�
WDYOMD�GRYROM�]DQHVOMLYR�RFHQR�RELáDMQHJD�JLEDOQHJD�YH�
GHQMD� RWURN� �QSU�� 7URVW� HW� DO��� ������� 9SUDÊDOQLNL� VLFHU
YHOMDMR�]D�QL]NR�GR� VUHGQMH�]DQHVOMLYH�SUL�RFHQL�JLEDOQH
DNWLYQRVWL� LQ� VR� SULPHUQL� SUHGYVHP� ]D� YHáMH� Y]RUFH
PHUMHQFHY�LQ�HSLGHPLRORÊNH�UD]LVNDYH��SUL�NDWHULK�VR�GUX�
JH�PHWRGH�VNRUDM�QHXSRUDEQH��3ODQLQÊHF��������

ÈROVNL� GRVHËNL�� 9� UD]LVNDYL� VR� ELOH� XSRÊWHYDQH� ÊWH�
YLOáQH�RFHQH�RG���GR����NL�VR�MLK�XáHQFL�GRVHJOL�RE�NRQFX
ÊROVNHJD� OHWD�SUL�VORYHQÊáLQL��PDWHPDWLNL��GUXÌEL� �XáHQFL
��� LQ� ��� UD]UHGD�� R]�� JHRJUDILML� LQ� ]JRGRYLQL� �XáHQFL� ��
UD]UHGD��� ÊSRUWQL� Y]JRML�� QDUDYRVORYMX� LQ� WHKQLNL� �XáHQFL
���LQ����UD]UHGD��R]LURPD�QDUDYRVORYMX��XáHQFL����UD]UHGD�
LQ� VSORÊQL� XáQL� XVSHK�� =DYHGDPR� VH�� GD� XáLWHOML� SUL
RFHQMHYDQMX� ]DJRWRYR� QLVR� XSRUDELOL� SRYVHP� HQDNLK
NULWHULMHY��YHQGDU�VH�VXEMHNWLYQRVWL�SUL�RFHQMHYDQMX�QH�GD
SRYVHP�L]RJQLWL��]�HQDNLP�SUREOHPRP�VH�VUHáXMHMR�WXGL�Y
GUXJLK�UD]LVNDYDK� �QSU��'Z\HU�HW�DO����������2�SRVHEQLK
WHÌDYDK�SUL�RFHQMHYDQMX�XáLWHOML�QLVR�SRURáDOL�

6WDWLVWLàQD�REGHODYD�SRGDWNRY��=EUDQH�SRGDWNH�VPR
DQDOL]LUDOL� V� VWDWLVWLáQLPL� PHWRGDPL�� NL� VR� SULPHUQH� ]D
DQDOL]R�SRGDWNRY�Y�SUHVHáQLK�SUHJOHGQLK�UD]LVNDYDK��,]�
UDáXQDOL� VPR� RVQRYQH� VWDWLVWLáQH� ND]DOFH�� 5D]OLNH� Y� JL�
EDOQL�DNWLYQRVWL�JOHGH�QD�RFHQH�SRVDPH]QLK�SUHGPHWRY
LQ�VSORÊQL�XáQL�XVSHK�VPR�L]UDáXQDOL�]�DQDOL]R�YDULDQFH
�VSORÊQL� )�SUHL]NXV�� V� SUHL]NXVRP� KRPRJHQRVWL� SRSXOD�
FLMVNLK�YDULDQF� �/HYHQH�SUHL]NXV���8SRUDEOMHQ� MH� ELO� 7X�
NH\HY� SRVW� KRF�SUHL]NXV�� 5H]XOWDWH� VPR� YUHGQRWLOL� NRW
VWDWLVWLáQR� SRPHPEQH� SUL� YUHGQRVWL� S<������ 2EGHODYD

SRGDWNRY�MH�ELOD�RSUDYOMHQD�V�SURJUDPRP�6366��������

5(=8/7$7,

9�7DEHOL���VR�SULND]DQL�L]LGL�DQDOL]H�YDULDQFH�UD]OLN�Y
JLEDOQL�DNWLYQRVWL�JOHGH�QD� VSORÊQL�XáQL�XVSHK� WHU�RFHQH
VORYHQÊáLQH�� PDWHPDWLNH�� QDUDYRVORYMD� LQ� WHKQLNH�QDUD�
YRVORYMD�� GUXÌEH� LQ� ÊSRUWQH� Y]JRMH�� .DNRU� NDÌH� L]LG� )�
SUHL]NXVD�XáLQND�IDNWRUMD�VSORÊQL�XáQL�XVSHK��)� ��������
S� ���������MH�UD]OLND�PHG�XáHQFL�Y�JLEDOQL�DNWLYQRVWL�VWD�
WLVWLáQR�SRPHPEQD��SUL�WHP�VR�QDMPDQM�DNWLYQL�XáHQFL��NL
VR�ELOL�RE�NRQFX�OHWD�]DGRVWQL��������PLQ�GDQ���QDMYHá�SD
RGOLáQL� �������PLQ�GDQ���'REUL� LQ� SUDY� GREUL� XáHQFL� VR
ELOL�DNWLYQL�QHNDM�YHá�NRW����PLQXW�GQHYQR��7XNH\HY�SRVW
KRF�SUHL]NXV� MH�SRND]DO��GD� MH�UD]OLND��UD]HQ�PHG�GREUL�
PL�LQ�SUDY�GREULPL��Y�YVHK�GUXJLK�SULPHULK�VWDWLVWLáQR�SR�
PHPEQD��,]LG�DQDOL]H�YDULDQFH�UD]OLN�Y�JLEDOQL�DNWLYQRVWL
JOHGH� QD� RFHQH� SUL� VORYHQÊáLQL� NDÌH�� GD� REVWDMD� PHG
XáHQFL�SRPHPEQD�UD]OLND� �) ��������S ��������1DMEROM
DNWLYQL�VR�RGOLáQR�RFHQMHQL�XáHQFL� �������PLQ�GDQ���VOH�
GLMR�SUDY�GREUR�RFHQMHQL� �������PLQ�GDQ���GREUR� LQ� ]D�
GRVWQR�RFHQMHQL�SD�VR�DNWLYQL�QHNDM�YHá�NRW����PLQ�GDQ�
3RPHPEQH� UD]OLNH� VR�PHG�XáHQFL�]�]DGRVWQR�RFHQR� WHU
SUDY� GREUR� LQ� RGOLáQR� RFHQR�� SD� WXGL�PHG� GREUR� RFH�
QMHQLPL�WHU�SUDY�GREUR�LQ�RGOLáQR�RFHQMHQLPL��)�SUHL]NXV
XáLQND�RFHQH�PDWHPDWLNH� �) ��������S �������NDÌH��GD

7DE�����3RY]HWHN�L]LGRY�DQDOL]H�YDULDQFH�UD]OLN�Y�JLEDOQL
DNWLYQRVWL��PLQ�GDQ��JOHGH�QD�XàQL�XVSHK�
7DE�� ��� 6XPPDU\� RI� WKH� UHVXOWV� REWDLQHG� ZLWK� WKH
DQDO\VLV�RI�YDULDQFH�RI�GLIIHUHQFHV� LQ�SK\VLFDO�DFWLYLWLHV
�PLQ�GD\��LQ�YLHZ�RI�WKH�SXSLOV
�VFKRRO�DFKLHYHPHQWV�

3UHL]NXV
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MH� UD]OLND�PHG� XáHQFL� Y� JLEDOQL� DNWLYQRVWL� SRPHPEQD�
3RQRYQR�VR�QDMDNWLYQHMÊL�RGOLáQR�RFHQMHQL�XáHQFL�������
PLQ�GDQ��� VOHGLMR� SUDY� GREUL� ������� PLQ�GDQ��� SUHFHM
PDQM�VR�DNWLYQL�]DGRVWQL��������PLQ�GDQ��LQ�GREUL�������
PLQ�GDQ��� 3RVW� KRF�SUHL]NXV� MH� SRND]DO�� GD� MH� UD]OLND�
UD]HQ�PHG�]DGRVWQR�LQ�GREUR�RFHQMHQLPL�WHU�]DGRVWQR�LQ
SUDY�GREUR�RFHQMHQLPL��VWDWLVWLáQR�SRPHPEQD�

5D]OLNH� Y� JLEDOQL� DNWLYQRVWL� JOHGH� QD� RFHQR� QDUDYR�
VORYMD� LQ� WHKQLNH�R]LURPD�QDUDYRVORYMD�VR�VWDWLVWLáQR�SR�
PHPEQH� �) ������� S �������� 3UHGYVHP� VH� NDÌHMR� SUL
RGOLáQR�RFHQMHQLK�XáHQFLK��NL�VR�DNWLYQL�������PLQ�GDQ�
YVL� GUXJL� VR� DNWLYQL� PQRJR� PDQM�� 7XNH\HY� SRVW� KRF�
SUHL]NXV� MH�SRND]DO��GD� MH� UD]OLND�SRPHPEQD�VDPR�PHG
XáHQFL� ]� RGOLáQR� RFHQR� LQ� YVHPL� GUXJLPL�� VLFHU� SD� QL
SRPHPEQD�� ,]LG�)�SUHL]NXVD�XáLQND� IDNWRUMD�GUXÌED�R]�
JHRJUDILMD�LQ�]JRGRYLQD��)� ��������S� ��������NDÌH��GD�MH
UD]OLND� PHG� XáHQFL� Y� JLEDOQL� DNWLYQRVWL� VWDWLVWLáQR� SR�
PHPEQD�� SUL� WHP� VR� QDMEROM� DNWLYQL� RGOLáQR� RFHQMHQL
�������PLQ�GDQ��� QDMPDQM� SD� XáHQFL� ]� ]DGRVWQR� RFHQR
�������PLQ�GDQ���3RVW�KRF�SUHL]NXV�MH�SRND]DO��GD�REVWDMD
SRPHPEQD� UD]OLND�PHG�XáHQFL�]�RGOLáQR� LQ�SUDY�GREUR
RFHQR�QD�HQL�VWUDQL�WHU�GREUR�LQ�]DGRVWQR�RFHQR�QD�GUXJL
VWUDQL�� =HOR� SUHVHQHWOMLYL� VR� L]LGL� VSORÊQHJD� )�SUHL]NXVD
XáLQND� IDNWRUMD� ÊSRUWQD� Y]JRMD�� VDM� UD]OLNH� Y� JLEDOQL� DN�
WLYQRVWL�PHG� UD]OLáQR�RFHQMHQLPL�XáHQFL�QLVR� VWDWLVWLáQR
SRPHPEQH� �) ������� S �������� NOMXE� WHPX� SD� YHOMD
SRXGDULWL�� GD� VR� QDMDNWLYQHMÊL� XáHQFL�� NL� VR� SUL� ÊSRUWQL
Y]JRML�RFHQMHQL�]DGRVWQR��������PLQ�GDQ��

5$=35$9$

1DMSRPHPEQHMÊH�VSR]QDQMH�UD]LVNDYH�MH��GD�MH�REVHJ
SRYSUHáQH�GQHYQH�JLEDOQH�DNWLYQRVWL�XáHQFHY�SRYH]DQ�]
QMLKRYLPL�ÊROVNLPL�GRVHÌNL��NDU�VR�XJRWDYOMDOL� WXGL�Y�GUX�
JLK� UD]LVNDYDK� �QSU��7KRPDV� HW� DO��������� 3LÊRW�	�=XUF�
������� 3R� SULáDNRYDQMX� MH� JLEDOQD� DNWLYQRVW� SUHPR
VRUD]PHUQD� V� VSORÊQLP� XáQLP� XVSHKRP� LQ� RFHQDPL� SUL
SRVDPH]QLK�SUHGPHWLK��1DMDNWLYQHMÊL�VR�ELOL�XáHQFL��NL�VR
GRVHJOL� RGOLáHQ� XáQL� XVSHK�� QDMPDQM� DNWLYQL� SD� VR� ELOL
XáHQFL� ]� ]DGRVWQLP� XVSHKRP�� 3RGREQR� YHOMD� WXGL� ]D
RFHQH� VORYHQÊáLQH��PDWHPDWLNH��QDUDYRVORYMD� LQ� WHKQLNH
R]��QDUDYRVORYMD�WHU�GUXÌEH�R]��JHRJUDILMH�LQ�]JRGRYLQH�

=DQLPLYR�SD�MH��GD�REVHJ�JLEDOQH�DNWLYQRVWL�LQ�RFHQD
SUL� ÊSRUWQL� Y]JRML� QLVWD� SRPHPEQR� SRYH]DQD�� 7R� MH� Y
QDVSURWMX�V�SULáDNRYDQML�LQ�]�GRVHGDQMLPL�VSR]QDQML��NMHU
MH� XJRWRYOMHQD� VNURPQD�� YHQGDU� SR]LWLYQD� ]YH]D� PHG
JLEDOQR� DNWLYQRVWMR� LQ� RFHQR� ÊSRUWQH� Y]JRMH� �'H[WHU�
������� àH� NMH�� SRWHP� EL� SUHGYVHP� SUL� RFHQL� ÊSRUWQH
Y]JRMH� ODKNR�QDVWDOH� UD]OLNH�JOHGH�QD�JLEDOQR� DNWLYQRVW�
3ULáDNRYDOL� VPR�� GD� ERGR� LPHOL� DNWLYQHMÊL� XáHQFL� YHá
ÊSRUWQHJD� ]QDQMD� LQ� ERGR� SUL� ÊSRUWQL� Y]JRML� EROMH� RFH�
QMHQL�� YHQGDU� UH]XOWDWL� WHK� SUHGYLGHYDQM� QLVR� SRWUGLOL�
1DMSRPHPEQHMÊL� UD]ORJ� ]D� WDNÊQR� VWDQMH� MH� YHUMHWQR
PHWRGRORÊNH� QDUDYH�� VDM� MH� YHOLND� YHáLQD� XáHQFHY�� NDU
�����SUL�ÊSRUWQL�Y]JRML�RGOLáQR�RFHQMHQLK������SD�SUDY
GREUR��=DWR� MH� SULPHUMDYD� ]� GREUR� LQ� ]DGRVWQR� RFHQMH�

QLPL�� NL� MLK� MH� VNXSDM� OH� ���� SUDNWLáQR� QHVPLVHOQD�� 3UL
GUXJLK� SUHGPHWLK� MH� GHOHÌ� RGOLáQR� RFHQMHQLK� ELVWYHQR
PDQMÊL� LQ� VH� JLEOMH�PHG� ���� �PDWHPDWLND�� LQ� ���� �QD�
UDYRVORYMH� LQ� WHKQLND�� GUXÌED���1DVSURWQR� SD� MH� ]� GHOH�
ÌHP�]DGRVWQR�RFHQMHQLK��NL�MLK�MH�SUL�ÊSRUWQL�Y]JRML������
WRUHM�PQRJR�PDQM�NRW�SUL�GUXJLK�SUHGPHWLK� �RG������SUL
QDUDYRVORYMX�LQ�WHKQLNL�GR�����SUL�VORYHQÊáLQL���.ULYXOMD
SRUD]GHOLWYH�RFHQ�SUL�ÊSRUWQL�Y]JRML�MH�ELVWYHQR�GUXJDáQD
NRW�SUL�GUXJLK�SUHGPHWLK� LQ� VSORÊQHP�XVSHKX�� 7R� NDÌH�
GD� MH� Y� SULPHUMDYL� ]� GUXJLPL� SUHGPHWL� ÊSRUWQR� ]QDQMH
XáHQFHY� RáLWQR� PQRJR� EROMÊH� LQ� WXGL� EROM� L]HQDáHQR�
0RUGD� SD� ]HOR� YLVRN� GHOHÌ� RGOLáQR� LQ� SUDY� GREUR� RFH�
QMHQLK�NDÌH� WXGL�QD�EROM�SR]LWLYQR�QDUDYQDQRVW�XáLWHOMHY
SUL� RFHQMHYDQMX� ÊSRUWQH� Y]JRMH� R]LURPD� QD�PDQM� VWURJ
NULWHULM�RFHQMHYDQMD�JOHGH�QD�GUXJH�SUHGPHWH�

=�GRVHGDQMLPL� UD]LVNDYDPL� MH� VNODGQD�XJRWRYLWHY��GD
MH� JLEDOQD� DNWLYQRVW� SR]LWLYQR� SRYH]DQD� ]� XVSHKRP� SUL
PDWHPDWLNL� �6KHSKDUG�	� /DYDOOHH�� ������ 7KRPDV� HW� DO��
������'H[WHU�� ������'Z\HU� HW� DO��� ������� QDVSURWQR� SD
6DOOLV�HW�DO��� ������� WDNÊQH�SRYH]DYH�QLVR�GRND]DOL��5D]�
OLNH�PHG� ÊWXGLMDPL� VR� YHUMHWQR� SRVOHGLFD�PHWRGRORJLMH
RFHQMHYDQMD�SUL�PDWHPDWLNL��6DPR�Y�ÊWXGLML�63$5.��6DOOLV
HW� DO��� ������ VR� SUL� RFHQMHYDQMX�PDWHPDWLNH� XSRUDEOMDOL
VWDQGDUGL]LUDQH� WHVWH��Y�GUXJLK�SULPHULK�SD� VR��SRGREQR
NRW�Y�QDÊL� ÊWXGLML��XáLWHOML�SRGDOL�RFHQR�SR� ODVWQL�SUHVRML�
NDU� MH� YHUMHWQR� SRY]URáLOR� GRORáHQH� RGPLNH� Y� NULWHULMLK
RFHQMHYDQMD�

6NODGQRVW�VSR]QDQM�QDÊH�UD]LVNDYH�]�GRVHGDQMLPL�UD]�
LVNDYDPL� MH� WXGL� SUL� SRYH]DYDK� JLEDOQH� DNWLYQRVWL� LQ
MH]LNRYQLK� SUHGPHWRY�� áHSUDY� VR� GRND]L� YHáLQRPD� QH�
SUHSULáOMLYL� �6KHSKDUG� 	� /DYDOOHH�� ������ 'H[WHU�� �����
6DOOLV�HW�DO���������'Z\HU�HW�DO����������SRGRER�MH�WXGL��NR
JUH�]D�VSORÊQL�XáQL�XVSHK��6DOOLV�HW�DO���������

.OMXáQR� YORJR� SUL� SRYH]DYDK� JLEDOQH� DNWLYQRVWL� LQ
ÊROVNLK�GRVHÌNRY�LPDMR�YHUMHWQR�VRFLDOQR�NXOWXUQL�GHMDY�
QLNL�� 3UHGYVHP� EL� YHOMDOR� SRXGDULWL� VRFLDOQR�HNRQRPVNL
SRORÌDM�GUXÌLQH�WHU�L]REUD]ER�VWDUÊHY��NL�SD�MLK�Y�UD]LVNDYL
QLVPR� NRQWUROLUDOL�� 6WUHO� HW� DO�� ������� XJRWDYOMDMR�� GD� VR
JLEDOQR� DNWLYQHMÊL� RWURFL� YNOMXáHQL� Y� YHá� UD]OLáQLK� �QH�
ÊSRUWQLK�� LQWHUHVQLK� GHMDYQRVWL� NRW� QMLKRYL�PDQM� DNWLYQL
YUVWQLNL��NDU� ODKNR�YSOLYD�QD�EROMÊL�XáQL�XVSHK��5D]ORJ� MH
PRUGD� WXGL� VWRSQMD� L]REUD]EH� VWDUÊHY�� NL� ÊH� YHGQR� VRGL
PHG� GHMDYQLNH�� NL� VR� SUHPR� VRUD]PHUQR� SRYH]DQL� ]
XáQLP� XVSHKRP� RVQRYQRÊROFHY� �3HáHN� HW� DO��� ������
3ROHJ�WHJD�VR�YLÊMH�L]REUDÌHQL�RGUDVOL�EROM�JLEDOQR�DNWLYQL
RG� PDQM� L]REUDÌHQLK� �6LOD� 	� 'RXSRQD� 7RSLá�� ������
0RRUH�HW�DO���������VR�XJRWRYLOL��GD�MH�YHUMHWQRVW��GD�ERGR
RWURFL� JLEDOQR� DNWLYQL�� ����NUDW� YHáMD�� áH� VR� DNWLYQL� WXGL
VWDUÊL��1D� RVQRYL� WHK� QDYHGE� EL� ODKNR� VNOHSDOL�� GD� VR� Y
GUXÌLQDK�EROM�L]REUDÌHQLK�VWDUÊHY�WXGL�RWURFL�EROM�JLEDOQR
DNWLYQL�� 3LÊRW�	� =XUF� ������� SUHGSRVWDYOMDWD�� GD� VWD� JL�
EDOQD�DNWLYQRVW� LQ�XáQL�XVSHK�SRYH]DQD�]DWR��NHU� LPDMR
XáQR� XVSHÊQHMÊL� XáHQFL�PRUGD� YHá� SURVWHJD� áDVD� LQ� VR
ODKNR�EROM�DNWLYQL�

3ULáXMRáD� UD]LVNDYD� QL� ELOD� ]DVQRYDQD� WDNR�� GD� EL
ODKNR�XJRWDYOMDOL�YSOLY�JLEDOQH�DNWLYQRVWL�QD�XáQH�GRVHÌ�
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NH��9�WD�QDPHQ�EL�PRUDOL�QDSUDYLWL�Y]GROÌQR�UD]LVNDYR��NL
SD� EL� ELOD� ]� L]YHGEHQHJD� LQ� ILQDQáQHJD� YLGLND� L]MHPQR
]DKWHYQD�� 3ROHJ� WHJD� GRVHGDQMD� VSR]QDQMD� R� YSOLYX
JLEDOQH�DNWLYQRVWL�QD�NRJQLWLYQR�GHORYDQMH�LQ�XáQL�XVSHK
QLVR� UDYQR� VSRGEXGQD� �7DUDV�� ������� ]DWR� MH� YSUDÊDQMH�
DOL�EL�ELOD�WDNÊQD�UD]LVNDYD�VSORK�VPLVHOQD��+RUJD�������
QDYDMD��GD�]YH]D�PHG�JLEDOQR�DNWLYQRVWMR� LQ� NRJQLWLYQR
XáLQNRYLWRVWMR�VLFHU�REVWDMD��YHQGDU�QL�GYRVPHUQD��DPSDN
YHáLQRPD�OH�HQRVPHUQD��LQ�WR�Y�VPLVOX�SR]LWLYQHJD�YSOLYD
NRJQLWLYQLK�VSRVREQRVWL�QD�JLEDOQR�XáLQNRYLWRVW�R]LURPD
XVSHK�Y�ÊSRUWX��Y�QDVSURWQL�VPHUL�SD�QDM�EL�ELO�YSOLY�QHY�
WUDOHQ�� 7HJD� QH� SRWUMXMHMR� VDPR� ]QDQVWYHQD� VSR]QDQMD�
WHPYHá� WXGL�QDUDYD�NRJQLWLYQLK� VSRVREQRVWL��QMLKRY� UD]�
YRM� WHU� PRÌQRVW� GUXJLK� YSOLYRY� QD� QMLKRY� UD]YRM�� àH
ÌHOLPR�GRVHáL�QDSUHGHN�QD�NRJQLWLYQHP�SRGURáMX��MH�QDM�
EROMÊD�PRÌQRVW�� NRW� SUDYL�+RUJD� �������� GD� XSRUDELPR
ÊSRUWQR� ORJLNR��SR�NDWHUL� MH�QDMEROMÊD�REOLND� YDGEH� VLWX�
DFLMVND� YDGED�� NDU� SRPHQL�� GD� EL� ]D� L]EROMÊDQMH� NRJQL�
WLYQH�XáLQNRYLWRVWL�LQ�XáQHJD�XVSHKD�XSRUDELOL�SUHGYVHP
UD]OLáQH�REOLNH�NRJQLWLYQLK�DNWLYQRVWL��NL�VR�MLK�RWURFL�GH�
OHÌQL�SUL�GUXJLK�ÊROVNLK�SUHGPHWLK��$UJXPHQWL��GD�XNYDU�
MDQMH�V�ÊSRUWRP�SRPHPEQR�YSOLYD�QD�NRJQLWLYQH�IXQNFLMH
LQ�SRVUHGQR�QD�EROMÊL�XáQL�XVSHK��ÌDO�]QDQVWYHQR�QLVR�GR�
YROM� WUGQR� SRGSUWL�� 1DMXJOHGQHMÊL� VWURNRYQMDNL� RSR]DU�
MDMR��GD�MH�ELVWYHQR�EROM�WHKWQR�LQ�VWURNRYQR�NRUHNWQR�NRW
NOMXáQH� DUJXPHQWH� ]D� UHGQR� JLEDOQR� DNWLYQRVW� RWURN

SRXGDULWL� SUHGYVHP� YSOLY�� NL� JD� LPD� QD� ]GUDYMH�� GREUR
SRáXWMH��WHOHVQR�SULSUDYOMHQRVW��QHNDWHUH�áXVWYHQR�VRFLDO�
QH� UD]VHÌQRVWL�� REOLNRYDQMH� ]GUDYLK� QDYDG� WHU� VSRGEX�
MDQMH�UD]YRMD��6KHSKDUG��������6DOOLV�HW�DO���������'Z\HU
HW�DO���������7DUDV��������

=DYHGDPR�VH�RPHMHQRVWL��NL�MLK�LPD�QDÊD�UD]LVNDYD�LQ
VH�QDQDÊDMR�SUHGYVHP�QD�PHWRGH�]ELUDQMD�SRGDWNRY��.RW
VPR�ÌH�RPHQLOL�� VR�YSUDÊDOQLNL�QL]NR�GR�]PHUQR�]DQHV�
OMLYL�Y�RFHQL�SRYSUHáQH�GQHYQH�JLEDOQH�DNWLYQRVWL��9HQ�
GDU� SD� SUL� YHOLNLK� Y]RUFLK� GUXJH�PHWRGH� SUDNWLáQR� QLVR
XSRUDEQH��3RVHEHQ�SUREOHP�VR� WXGL�NULWHULML�RFHQMHYDQMD
ÊROVNLK� GRVHÌNRY� R]LURPD� UD]OLNH�� NL� VH� SRMDYOMDMR�PHG
XáLWHOML��áHSUDY�VH� V� WHP� VUHáXMHMR� VNRUDM�Y�YVHK� ÊWXGLMDK
�QSU��'Z\HU�HW�DO����������.OMXE� WHPX�SD�]DUDGL�YHOLNHJD
ÊWHYLOD�UD]UHGRY�LQ�XáLWHOMHY��NL�VR�SRGDOL�RFHQR�RWURNRYH
XáQH� XVSHÊQRVWL�� R� NDNÊQHP� HQRVWUDQVNHP�� VLVWHPDWLá�
QHP�YSOLYX�QH�EL�PRJOL�JRYRULWL�

6SRGEXGQR� MH�� GD� VPR� WXGL� Y� QDÊL� UD]LVNDYL� SRWUGLOL
GRVHGDQMD� VSR]QDQMD� �QSU��6KHSKDUG��������6DOOLV�HW�DO��
������'Z\HU�HW�DO����������GD�XáHQFL��NL�VR�EROM�JLEDOQR
DNWLYQL��QLPDMR� VODEÊHJD�XáQHJD�XVSHKD��8JRWRYLOL� VPR�
GD� XáQD� XVSHÊQRVW� SUHPR� VRUD]PHUQR� QDUDÊáD� ]� REVH�
JRP�GQHYQH�JLEDOQH�DNWLYQRVWL��=DUDGL�ÊWHYLOQLK�NRULVWL�EL
ELOR� VPLVHOQR�SRYHáDWL�REVHJ�JLEDOQLK�DNWLYQRVWL�Y� ÊRODK
LQ� YVHP� XáHQFHP� YVDNRGQHYQR� SRQXGLWL� NDNRYRVWQH� LQ
]DQLPLYH�ÊSRUWQH�SURJUDPH�
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DQG
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��
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8QLYHUVLW\�RI�0DULERU��)DFXOW\�RI�(GXFDWLRQ��6,������0DULERU��.RURÊND����
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7KH�SUHVHQW� VWXG\�H[DPLQHG� WKH�FRQQHFWLRQV�EHWZHHQ�SXSLO
V� UHSRUWHG� OHYHOV�RI�GDLO\�SK\VLFDO� DFWLYLW\�ZLWK� WKH
VFKRRO� JUDGHV� LQ� 6ORYHQH��0DWKHPDWLFV��1DWXUDO� 6FLHQFH� DQG� 7HFKQLTXHV� RU�1DWXUDO� 6FLHQFH�� 6RFLDO� 6FLHQFH� DQG
3K\VLFDO�(GXFDWLRQ�DQG�SXSLO¢V�JHQHUDO�VFKRRO�DFKLHYHPHQW��7KH�VWXG\�LQFOXGHG�����FKLOGUHQ��DJH���WR����\HDUV��IURP
WKH�QRUWK�HDVWHUQ�SDUW�RI�6ORYHQLD��$�VHOI�UHSRUWHG�TXHVWLRQQDLUH�IRU�WKH�DVVHVVPHQW�RI�GDLO\�SK\VLFDO�DFWLYLW\�ZDV�XVHG�
7HDFKHUV�DVVHVVHG�LQGLYLGXDO�VXEMHFWV�DQG�JHQHUDO�VFKRRO�DFKLHYHPHQW�E\�JUDGHV�IURP���WR����'LIIHUHQFHV�LQ�SK\VLFDO
DFWLYLW\�� UHJDUGLQJ� WKH�DFKLHYHG�JUDGHV��ZHUH�FDOFXODWHG�ZLWK� WKH�RQH�ZD\�DQDO\VLV�RI�YDULDQFH��7KH� UHVXOWV� LQGLFDWH
WKDW�WKH�OHYHO�RI�SXSLOV¢�GDLO\�SK\VLFDO�DFWLYLW\�LV�FRQQHFWHG�ZLWK�WKH�JUDGHV�RI�GLIIHUHQW�VXEMHFWV�DQG�ZLWK� WKH�JHQHUDO
VFKRRO� DFKLHYHPHQW� DW� WKH� HQG� RI� WKH� \HDU��*UDGHV� LQ� 6ORYHQH��0DWKHPDWLFV��1DWXUDO� 6FLHQFH� DQG� 7HFKQLTXHV� RU
1DWXUDO�6FLHQFH��6RFLDO�6FLHQFH�RU�*HRJUDSK\�DQG�+LVWRU\�DQG�JHQHUDO�VFKRRO�DFKLHYHPHQW�DUH�LQ�SRVLWLYH�UHODWLRQ�WR
SK\VLFDO�DFWLYLW\��WKH�PRVW�DFWLYH�DUH�SXSLOV�ZLWK�EHVW�JUDGHV��3K\VLFDO�DFWLYLW\�LV��VXUSULVLQJO\��QRW�VLJQLILFDQWO\�UHODWHG
WR�WKH�JUDGHV�LQ�3K\VLFDO�(GXFDWLRQ��:H�KDYH�HVWDEOLVKHG�WKDW�DFDGHPLF�DFKLHYHPHQW�VWUDLJKW�SURSRUWLRQDOO\�LQFUHDVHV
ZLWK�WKH�OHYHO�RI�GDLO\�SK\VLFDO�DFWLYLW\�

.H\�ZRUGV��SK\VLFDO�DFWLYLW\��DFDGHPLF�DFKLHYHPHQW��UHODWLRQV��SXSLOV��HOHPHQWDU\�HGXFDWLRQ��VHFRQG�F\FOH�
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&DWHULQR��0��&��	�(��'��3RODN���������(IIHFWV�RI���W\SHV�RI
DFWLYLW\�RQ�WKH�SHUIRUPDQFH�RI��QG����UG���WK�JUDGH�VWXGHQWV
RQ� D� WHVW� RI� FRQFHQWUDWLRQ�� 3HUFHSWXDO� DQG�0RWRU� 6NLOOV�
������������
&URFNHU�� 3�� 5�� (��� '�� $�� %DLOH\�� 5�� $�� )DXONQHU�� .�� &�
.RZDOVNL�	�5��0F*UDWK���������0HDVXULQJ�JHQHUDO�OHYHOV
RI�SK\VLFDO�DFWLYLW\��3UHOLPLQDU\�HYLGHQFH�IRU�WKH�3K\VLFDO
$FWLYLW\�4XHVWLRQQDLUH�IRU�2OGHU�&KLOGUHQ��0HGLFLQH�DQG
6FLHQFH�LQ�6SRUWV�DQG�([HUFLVH����������������
'H[WHU�� 7�� �������� 5HODWLRQVKLS� EHWZHHQ� VSRUW� NQRZ�
OHGJH��VSRUW�SHUIRUPDQFH�DQG�DFDGHPLF�DELOLW\��HPSLULFDO
HYLGHQFH�IURP�*&6(�3K\VLFDO�(GXFDWLRQ��-��6SRUW�6FLHQFH�
������������
'Z\HU��7���-��)��6DOOLV��/��%OL]]DUG��5��/D]DUXV�	�.��'HDQ
�������� 5HODWLRQ� RI� DFDGHPLF� SHUIRUPDQFH� WR� SK\VLFDO
DFWLYLW\�DQG�ILWQHVV�LQ�FKLOGUHQ��3HGLDWULF�([HUFLVH�6FLHQFH�
������������
)OHVKQHU�� 0�� �������� ([HUFLVH� DQG� QHXURHQGRFULQH� UH�
JXODWLRQ�RI�DQWLERG\�SURGXFWLRQ�� ,QWHUQDWLRQDO� -RXUQDO�RI
6SRUWV�0HGLFLQH������6XSSO������6���6���
+RUJD��6����������3VLKRORJLMD�VSRUWD��)).��=DJUHE�
-HQVHQ�� (�� �������� 7HDFKLQJ� ZLWK� WKH� EUDLQ� LQ� PLQG�
$6&'��$OH[DQGULD�
.LUNHQGDOO��'�� 5�� �������� (IIHFWV� RI� SK\VLFDO� DFWLYLW\� RQ
LQWHOOHFWXDO�GHYHORSPHQW�DQG�DFDGHPLF�SHUIRUPDQFH�� ,Q�
6WXOO��*��	�+��(FNHUW� �HGV����(IIHFWV�RI�SK\VLFDO�DFWLYLW\�RQ
FKLOGUHQ��+XPDQ�.LQHWLFV��&KDPSDLJQ��S��������
.ORMÞQLN��$����������9DORUL]DFLMD�QHNDWHULK�ÊSRUWQLK�SDQRJ
JOHGH�QD�WUDQVIRUPDFLMR�SVLKRVRPDWVNHJD�VWDWXVD�XáHQFHY
RVQRYQH�ÊROH��'RNWRUVND�GLVHUWDFLMD��)).��=DJUHE�
/HSSR��0��/���'��'DYLV�	�%��&ULP� ��������7KH�EDVLFV�RI
H[HUFLVLQJ�WKH�PLQG�DQG�ERG\��&KLOGKRRG�(GXFDWLRQ�����
��������
0DQLRV�� <���$�� .DIDWRV�	�*��0DUNDNLV� �������� 3K\VLFDO
DFWLYLW\� RI� ��\HDU�ROG� FKLOGUHQ�� 9DOLGDWLRQ� RI� WZR� SUR[\
UHSRUWV��3HGLDWULF�([HUFLVH�6FLHQFH��������������
0RRUH��/��/���'��$��/RPEDUGL��0��-��:KLWH��-��/��&DPSEHOO�
6��$��2OLYHULD�	�6��$��(OOLVRQ���������,QIOXHQFH�RI�SDUHQW
V
SK\VLFDO� DFWLYLW\� OHYHOV� RQ� \RXQJ� FKLOGUHQ�� -�� 3HGLDWULFV�
�������������
3DWHO��'��5��	�(��)��/XFNVWHDG���������6SRUW�SDUWLFLSDWLRQ�
ULVN� WDONLQJ�� DQG� KHDOWK� ULVN� EHKDYLRXUV�� $GROHVF��0HG��
������������
3HÞHN��0��� ,��ÝXN�	� ,�� /HVDU� �������� ÉROD� LQ� RKUDQMDQMH
GUXÌEHQH� UD]VORMHQRVWL� �� XáQL� XVSHK� LQ� YSLV� RVQRYQR�
ÊROFHY� QD� VUHGQMH� ÊROH� JOHGH� QD� L]REUD]ER� VWDUÊHY�� 6R�
GREQD�SHGDJRJLND���������������
3LÇRW�� 5�� 	� -�� =XUF� �������� ,QIOXHQFH� RI� RXW�RI�VFKRRO
VSRUWV�PRWRU�DFWLYLW\�RQ�VFKRRO�VXFFHVV��.LQHVLRORJLD�6OR�
YHQLFD�����������
3LÇRW�� 5�� 	� -�� 3ODQLQÇHF� �������� 6WUXNWXUD� PRWRULNH� Y
]JRGQMHP�RWURÊWYX��.QMLÌQLFD�$QQDOHV�&LQHVLRORJLDH��.R�
SHU������VWU�
3ODQLQÇHF�� -�� �������� 5HODWLRQV� EHWZHHQ� WKH� PRWRU� DQG

FRJQLWLYH� GLPHQVLRQV� RI� SUHVFKRRO� JLUOV� DQG� ER\V�� 3HU�
FHSWXDO�DQG�0RWRU�6NLOOV��������������
3ODQLQÇHF�� -�� �������� 8JRWDYOMDQMH� JLEDOQH� GHMDYQRVWL
PODMÊLK�RWURN��=GUDYVWYHQR�YDUVWYR������������
3ODQLQÇHF��-��	�5��3LÇRW���������1H[XV�EHWZHHQ�WKH�PRWRU
SHUIRUPDQFH� DQG� FRJQLWLYH� DELOLWLHV� RI� SUH�VFKRRO� JLUOV�
$QQDOHV��6HU��+LVW��1DW���������������
5DYLY��6��	�0��/RZ���������,QIOXHQFHV�RI�SK\VLFDO�DFWLYLW\
RQ� FRQFHQWUDWLRQ� DPRQJ� MXQLRU� KLJK�VFKRRO� VWXGHQWV�
3HUFHSWXDO�DQG�0RWRU�6NLOOV������������
5RWK��.�� ��������.{USHUOLFK�VSRUWOLFKH�$NWLYLWlW�XQG�NRJ�
QLWLYHV�/HUQHQ��6SRUWXQWHUULFKW��������������
6DOOLV�� -�� )��� 7�� /�� 0F.HQ]LH�� %�� .RORG\�� 0�� /HZLV�� 6�
0DUVKDOO�	�3��5RVHQJDUG���������(IIHFWV�RI�KHDOWK�UHODWHG
SK\VLFDO� HGXFDWLRQ� RQ� DFDGHPLF� DFKLHYHPHQW�� 3URMHFW
63$5.��5HVHDUFK�4XDUWHUO\�IRU�([HUFLVH�DQG�6SRUW��������
��������
6KHSKDUG�� 5�� -�� ��������&XUULFXODU� SK\VLFDO� DFWLYLW\� DQG
DFDGHPLF� SHUIRUPDQFH�� 3HGLDWULF� ([HUFLVH� 6FLHQFH�� ��
��������
6KHSKDUG�� 5�� -�� 	� +�� /DYDOOHH� �������� $FDGHPLF� VNLOOV
UHTXLUHG� SK\VLFDO� HGXFDWLRQ�� 7KH� 7URLV� 5LYLHUHV� VWXG\
H[SHULHQFH��&$+3(5�-��5HV���6XSSO����������
6LEOH\��%��	�-��/��(WQLHU���������7KH�UHODWLRQVKLS�EHWZHHQ
SK\VLFDO� DFWLYLW\� DQG� FRJQLWLRQ� LQ� FKLOGUHQ�� $� PHWD�
DQDO\VLV��3HGLDWULF�([HUFLVH�6FLHQFH��������������
6LOD��%��	�0��'RXSRQD�7RSLÞ���������9LÊMD�L]REUD]ED��YHá
ÊSRUWQR�GHMDYQLK��ÉSRUW������3ULORJD�,���VWU�����
6WUHO�� -��� -�� =DYUÇQLN�� 5�� 3LÇRW�� -�� =XUF� 	� 9�� /�� .URSHM
�������� 2FHQD� JLEDOQH�ÊSRUWQH� DNWLYQRVWL� WHU� ]GUDYMD
RWURN� LQ� PODGRVWQLNRY�� 9�� =DYUÊQLN�� -�� 	� 5�� 3LÊRW� �XU���
*LEDOQD�ÊSRUWQD� DNWLYQRVW� ]D� ]GUDYMH� RWURN� LQ� PODGRVW�
QLNRY��=DORÌED�$QQDOHV��.RSHU��VWU��������
7DUDV�� +�� �������� 3K\VLFDO� DFWLYLW\� DQG� VWXGHQW� SHUIRU�
PDQFH�DW�VFKRRO��-RXUQDO�RI�6FKRRO�+HDOWK��������������
7KRPDV�� -�� 5��� '�� 0�� /DQGHUV�� :�� 6DOD]DU� 	� -�� (WQLHU
��������([HUFLVH�DQG�FRJQLWLYH�IXQFWLRQ��,Q��%RXFKDUG��&��
5�� -��6KHSKDUG�	�7��6WHSKHQV� �HGV����3K\VLFDO�DFWLYLW\�� ILW�
QHVV��DQG�KHDOWK�� ,QWHUQDWLRQDO�SURFHHGLQJV� DQG� FRQVHQ�
VXV�VWDWHPHQW��+XPDQ�.LQHWLFV��&KDPSDLJQ��S����������
7RPSRURZVNL�� 3�� '�� �������� &RJQLWLYH� DQG� EHKDYLRUDO
UHVSRQVHV�WR�DFXWH�H[HUFLVH�LQ�\RXWKV��$�UHYLHZ��3HGLDWULF
([HUFLVH�6FLHQFH��������������
7URVW��6��*���5��5��3DWH��3��6��)UHHGVRQ��-��)��6DOOLV�	�:��&�
7D\ORU���������8VLQJ�REMHFWLYH�SK\VLFDO�DFWLYLW\�PHDVXUHV
ZLWK� \RXWK��+RZ�PDQ\�GD\V�RI�PRQLWRULQJ� DUH�QHHGHG"
0HGLFLQH�	�6FLHQFH�LQ�6SRUWV�	�([HUFLVH�����������������
7XFNPDQ�� %�� :�� �������� 7KH� HIIHFWV� RI� H[HUFLVH� RQ
FKLOGUHQ�DQG�DGROHVFHQWV��,Q��*RUHF]Q\��$��-��	�0��+HUVHQ
�HGV���� +DQGERRN� RI� SHGLDWULF� DQG� DGROHVFHQW� KHDOWK
SV\FKRORJ\��$OO\Q�DQG�%DFRQ��%RVWRQ��S����������
9DXKQLN�� -�� ��������9SOLY�SURJUDPLUDQH� LQ� VWURNRYQR�YR�
GHQH�WHOHVQH�Y]JRMH�QD�QHNDWHUH�PRUIRORÊNH��PRWRULáQH�LQ
NRJQLWLYQH� GLPHQ]LMH� XáHQFHY� ��� UD]UHGD� RVQRYQH� ÊROH�
'RNWRUVND� GLVHUWDFLMD��8QLYHU]D� Y� /MXEOMDQL�� )7.�� /MXE�
OMDQD�


